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SAFETY

This product has been designed and tested according to International Safety Requirements. To ensure safe operation and
to keep the product safe, the information, cautions, and warnings in this manual, must be heeded.

CERTIFICATION

Valcom certifies that this product met itspublished specifications at the time of shipment from thefactory. Valcom
further certifies that its calibration measurements are traceable to the United States N ational Bureau of Standards, to
the extent allowed by the Bureau'scalibraion facility, and to the cdibration facilities of other Intemational Standards
Organization members.

WARRANTY

This Valcom product is warranted against defects in materiad and workmanship for a period of one year from date of
shipment. During the warranty period, Valcom will, at its option, either repair or replace products which prove to be
defective. For warranty service or repair, thisproduct must beretumed to aservice faclity dedgnated by Valcom.

The warranty service for productsinstalled by Valcom and certain other products designated by Valcom could however,
be performed at the Buyer's facility at no charge within the Valcom service travel area

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by the Buyer,
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper Ste preparation or maintenance.

NO OTHERWARRANTY ISEXPRESSED OR IMPLIED.VALCOM SPECIFICALLY DISCLAIMSTHEIMPLIED
WARRANTIES OR MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

CUSTOMER INQUIRIES

Inquiries regarding the V edas || system may be made to Valcom Limited in Guelph by either phone, Fax, or mail.

Vacom Limited
175 Southgate Drive
Guelph, Ontario.
CANADA N1H6L3

Telephone:  (519) 824-3220
Fax: (519) 824-3411
e-mail: enquiries@val com-guel ph.com
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EQUIPMENT ATTACHMENT LIMITATIONS

RE: VEDASTELEPHONE INTERFACE OPTION

NOTICE: The Canadian Department of Communications label identifies certified equipment. This certification
means that equipment meets certain telecommunications network protective, operational and safety
requirements. The Department does not guarantee the equipment will operate to the users' satisfaction.

Before installing this equipment, users should ensure that it is per missible to connect the equipment to the facilities of
thelocal telecommunications company. The equipment must al so beinstalled using an acceptable method of connection.
In some cases the company'sinsidewiring associated with a single line individual service may be extended by means
of a certified connector assembly (telephone extensioncord). T he customer should be aware that compliance with the
above conditions may not prevent degradation of service in some situations.

Repairs to certified equipment should be made by an authorized Canadian maintenance facility designated by the
supplier. Any repairs or alterations made by the user to this equipment, or equipment malfunctions, may give the
telecommunications company cause to disconnect the equipment.

Users should ensure, for their own protection, that the el ectrical ground connections of the power utility, telephonelines,
and internal metallic water pipe system, if present, are connected together. Thisprecaution may be particularlyimportant
inrural areas.

CAUTION: Usersshould not attempt to make such connectionsthemselves, but should contact theappropriate electric
inspection authority or electrician.

The Load Number (LN) assigned to each terminal device denotes the percentage of the total load to be connected to a
telephone loop which is used by the device, to prevent overloading. The termination on a loop may consist of any
combination of devices subject only to the requirement that the total of Load Numbers of all the devices does not exceed
100.

SOFTWARE DISCLAIMER

WARNING: Usersshould not attempt to upgrade earlier versions of VEDAS I unitswith later versions of software than
what wasorigindly installed.

Asaresult of continual improvements to the resident software on the VEDAS I units, trying to install |ater vergons of
software than what was originally released with the unit may cause damage to the memory locations storing pertinent
information about the VEDAS Il unit. This includes the calibration data (in the case of Level 2 units) and archived
information.

Valcom can not guarantee the reliable operation of the VEDAS |1 unit should such asoftware upgrade be attempted by
anyone other than a Valcom employee.

If software upgrades are requested or required, the VEDAS |1 units should be returned to Valcomto perform the work.
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SECTION 1.0
INTRODUCTION

223333333313333133313331333133313331333133331333))))))

1.1 Purpose and Scope of Manual

2333133333133333113331333133113313313313313313313)1))))))
This User's manual is written for the Vedas Il (Valcom Environmental Data Acquisition System) manufactured by
Valcom Limited. It provides descriptions regarding the specifications and operation of the unit.

The manual is organized to optimize the time of the first time user as well as the fully seasoned operator. Seasoned
operators of the previousV edas unit should notice distinct differencesinthe Vedasl|.It isal so assumed that the operator
hasan understanding of electrical conceptslikevoltage, resistance,and current. | nformation contained within the manual
may appear more than once to maintain flow and prevent excessive cross-referencing.

Chapter 1. The “Introduction” details the system capabilities, specifications, and the procurement options. It provides
an overview of the Vedas |1's abilities and requirements.

Chapter 2. The “Hardware Connections” section details the external electrical connections to the Vedas I1. Electrical
connections include power and operator communications, as well as ssnsor connections Also detailed are the internal
hardware jumper options.

Chapter 3. The “ System Configuration” sectiondetails the initial set-up of the Vedas Il sysem. This section describes
the Vedas I menu system and its uses. Topics covered are the set-up of the RF transmitter and telephone modem
interfaces, as well as various internal options such as terminal baud rate, etc.

Chapter 4. The “Acquisition Programming” section details the programmabl e parameters that accompany the various
typesof dataacquisition tasks and data outputtasks. The section firg dealswith commonelementsthat arefound ineach
task and then deals with elements that are task specific.

Chapter 5. The “ System Utilitiesand Diagnostics” section details the built-in sysem utilities and internal diagnostics
which provide the operator with the tools necessary to st up and verify the operation of the connected sensorsand/or

peripheral devices. The diagnosticsis a powerful tool to test internal hardware operation.

Chapter 6. The “Keypad and LCD Display” section detailsthe use of theinternal keypad and display. It also describes
the layout and uses of its own menu system.

Chapter 7. The “Ingallaion” section detailsa siteinstdlation and hel ps the operator set up the Vedas!| systemin a step
by step manner with the goal of obtaining a fully operational site.

Chapter 8. The “Telephone Interface” section provides a detailed description of the internal modem interface and the
external modem interfaces availablewiththe Vedas |1 system.

Chapter 9. The“ RF Transmitter Ingallaion” section contains detaled instructions for the requirements and procedures
for ingalling an RF transmitter in the field.

Chapter 10. The “Entering Acquisition Formula” section details the procedure for entering and using new acquisition
Formulas. The formulas can be used by any of the acquisition tasks to process the raw data into user specific formats.

Chapter 11. The “Operational Theory” section describes how the unit operatesand detail s theactionsof the acquisition
task and how they function.

Chapter 12. The “Upgrading System Hardware” section details the optional hardware of the Vedas Il and if it can be
added infield. It also details the procedure for added an internal modem to the system.

Chapter 13. The “Programming Examples” sction containsexamples of how an acquistion task may be programmed.
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1.2 System Description/Capabilities

2333133331133313331333331331331331331331331)31))1))))))
The Vedas Il isamulti faceted self contained data acquisition platform. It isuser configurable and is fully capable of
meeting single and multiplereal time dataacquisition requirements. Packaging is both rugged and compact and isideal
for use in harsh environments. The Vedas |l is suitable for use in military, avionic, industrial, hydrological, and
meteorological applications.

The Vedasll, when equipped with a Valcom GOES transmitter and a solar panel, is ideally suited for data collection
in remote areas for extended periods. The integrated PCMCIA memory card containing 1, 2, 4 or 8 Megabytes of
memory is also well suited for long term data collection or even software upgrades.

The Vedas |1 system is supervised and managed by the software contained in the Flash memory. Flash memory does
not lose its data when power goes down. All acquisition/communication requirements are entered via the operator's
terminal. The software formulates an acquidtion tak timetable to schedule and perform each acquisition in real time.
All acquisition parameters are stored in Flash memory. This allows complete system recovery from power |oss over
extended periods.

The Vedas|| provides several serial portsfor communicationand is capable of communicating with many differenttypes
of sensor interfaces. A battery backed up real time clock standard maintainsthe correct date and time during power
failure conditions.

An Analog Interface section providesthe conversion of -5 to +5 volt analog signals into a 20 bit digital format which
isinterpreted by the Vedas |1 software. Each of the nine external analog input channels may be accessed through the
analog terminal strips. All inputs are filtered against signal noise and protected against unwanted transients.

The digitd inputs provide up to 13 bitsof digital information to the Vedas II. Additiondly, 5 of the bit(s) may be
configuredaseither aslow speed event counter, or inputs for an incremental shaft encoder. Digital information caninput
through the side mounted terminal connectors. All inputsarefiltered against 9gnal noiseand protected agai nst unwanted
transients.

A versatile, low cost,direct connect, communicationlink isprovided viathe Vedasl| telephone interface. Thistelephone
jack can be used to access aninternally mounted modem. Thismay be configured to retrieve dataand/or provide remote
programming of the Vedas || system. All operator terminal menu operations are available to the dial-in user under a
password protection scheme.

In addition to the above telephone interface, the Vedas Il is able to configure one of its RS-232 ports to be a Hayes
compatible modem interface. This allows the user to connect a standard off-the-shelf modem to the Vedas I1.

Each Vedas |1 provides 512 K ( >50,000 entries) of Flash memory. Operator selected acquisition data, along with the
label and the time, are stored in the archive memory sction of the Flash. The contents may be dumped via the
operator/telephone interface or the PCM CIA memory card, for processing at a central site. The Vedas Il software
calculatesthe memory archive capacity and displays the memory full date using the current acquidtion schedule.

The Vedas|| software has been designed with flexibility in mind in order to satisfy diverse datacollection requirements.
Using an RS-232C terminal, the operator is ableto program and retrieve information from the Vedas|1 viabuilt-in menu
based operations. The built-in menu easily facilitates the initiation and completion of all operator based tasks.

Each acquisitionisfully independent of other acquisitionsand may consist of one or more raw data samples. acquisition
timing is determined by the start time, the interval of acquisition, and the period of acquisition. Sample processing
includes maximum, minimum, average, and last options.

The V edas || supports alarm activated task s, whereby if an acquistion exceeds a programmable alarm level, a second
acquisitionisactivated. Sup ported alarmtypesarefixedlevel, fixed rate of change, and fixed interval. The alarmedtask
can be any existing task within the system including the GOES or telephone output tasks. The event activated task
system provides the tools to create a D CP with real time alarm reporting.
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Each acquisition task all ows the manipulation of the acquired raw data by providing inputs for basic slope and off set
parameters. This facilitatesthe conversion from raw data to engineering units and/or compensation for site offsets.
Additional formula conversions may be added to the Vedas |l system at any time by requesting and obtaining a new
binary formula file from Valcom Limited.

The contents of the Satellite output message is fully programmable. The operator selects the time and the number of
acquisitions from each sensor that are to be transmitted via satellite link.

233331333333331333133313331333133311333313333133))))))

1.3 System Requirements
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The Vedas |1 system requires a power input of 11-15 volts DC. Thisis usually provided by a +12 volt automotive style
deep cycle battery. If long periods of unattended operation are required an auxiliary charging system will berequired,
such as a solar panel or 120 VA C charging circuit.

Battery selection depends on the contents of the Vedas I and the number and type of sensors connected to the unit. A
fully loaded V edas |l draws approximately 1.5 mA during sleep mode, 50 mA while active and 65 mA during A/D
conversion (Add 10 mA if equipped with a GOES transmitter). The Goes transmitter will require about 4 amps during
transmission. T he Goes transmitter plus the sensor load determines the discharge rate of the battery.

23333313333333313333133313331333113331133331333313)))))))

1.4 System Specifications

233331313333133131333313133331331313333131)1))))))))))
The table below lists the individual options of equipment supplied with the Vedas Il and outlines the equipment

specifications. The equipment listed is for the basic unit and all available options.

Table 1-1 Individual Equipment Specifications

EQUIPMENT NOMENCLATURE DESCRIPTION
Vedas | Processor MC68HC16Z1CFC16 microcontroller, Motorola
1 Meg Flash, 131K bytes SRAM
Memory
RS-232C (300 to 57.6K baud)
Communications Ch.0 SDI-12
Ch.1 SDI-12
RS-485 port
Clock Real time clock, battery backed up
Accuracy + 50 ppm (tunable).
Strobe Output 2 strobe outputs, 12 volts @ 1 A

1 controlled 5volt output @ 100 mA

Quiescent Current 1.5 mA (sleep mode)
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EQUIPMENT

NOMENCLATURE

DESCRIPTION

Analog Interface

Inputs

Input Filtering

Input Voltage

Accuracy

Sample Time

Gain

Conversion

Reference Voltage Output

Quiescent Current

7 differential inputs (or 14 single ended or combination)
7 single ended inputs

1 battery voltage input

1 system temperature input

1 ground reference input

Surge protected. EM | protection optional
First order low-pass filter -3dB @ 1 kHz

-5to +5voltsDC

0.01% of full scale (0.05% at 100X Gain), -40° to +50°C
50 ms with 60 Hz rej ection.

1, 10, 100, 1000 (programmable)

20 Bit resolution. Software corrected

4 programmable 0 to 5 voltsstrobe outputsload
compensated

zero, analog section deactivated during sleep.

Digital Interface

Inputs
Outputs

Input Filtering

Lo Speed Event

Shaft Encoder

13 programmable CMO S/TTL bits
6 progranmable +5 volt outputs @ 1mA

Surge protected, EM | protection optional
First order low-pass filter -3dB @ 1kHz

100 Hz max counter

100 counts/second maximum

Strobe O utput Individually switched (x2)
+12volts@ 1 A
Telephone Modes of 300 - 14,400baud, full duplex
Interface Operation channel
Auto answer, auto dial
Originate and ansver mode
Modulation Frequency shift keying
Memory Capacity Up to 512K bytes
Archive
Battery life 1 year fuly configured
High Speed Frequency 1 Hzto200 KHz
Counter
Input 20mV, to 20V, o
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EQUIPMENT NOMENCLATURE DESCRIPTION
General Operating Temperature -40°C to +50°C
Humidity 100% non-condensing
Shock 159, 11 ms
Vibration 5Hz-45Hz@1g
45Hz - 100 Hz @ 0.01in.
100 Hz- 1000Hz @ 549
Input Voltage 11 to 15 VDC, with reverse, under, and over
voltage protection
Quiescent Current less than 12 mA (fully loaded)
Packaging Weight 6 Ibs
Nema Enclosure Size 14.0in. long
11.0in.wide
7.0in. high
Weight 10.5 Ibs. with GOES transmitter and battery
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1.5 System Procurement Options
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The Vedasll basic configurationincludes: NEM A enclosure, +12 voltsstrobed outputs+5 volt controlled output, digital
inputs and outputs, PCMCIA memory card connections, pulse counter, SDI inputs and RS-232 interfaces. The slection
of the base configurationis dependant on the site resources and sensor requirements. Each option is easily installed at
Valcom. Future upgrades are available at V alcom.

Table 1-2 Procurement Options

VEDASII PROCUREMENT ITEMS LEVEL 1 LEVEL 2
NEMA Enclosure Standard Standard
Lightning Protection Standard Standard
Reverse/Over/Under Voltage Protection Standard Standard
Environmental Protection Standard Standard
Power Cable Standard Standard
Program Terminal Cable Standard Standard
Flash Memory Standard Standard
PCMCIA Card Connections Standard Standard
Internal Clock, Power Outage Protected Standard Standard
+12 V olts Programmable outputs Standard Standard
+5 Volt Controlled output Standard Standard
RS-232 Interfaces Standard Standard
Digital Interface Standard Standard
Pulse Counters Standard Standard
SDI Interfaces Standard Standard
Keypad and LCD Display Standard Standard
Analog Interface Option Standard
High Speed Interface Option Standard
Internal Modem Option Option

Goes Transmitter Option Option

Orbcomm Transmitter Option Option

RS-485 Interface Option Option

Internal Shaft Encoder Option Option

Internal Battery Backup and Charging Circuits Option Option
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1.6 System Limitations
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The initial release of Vedas!l limits the operator to 50 acquisition tasks. Tasks48 and 50 are reserved for internal
temperaure and diagnostics regpectively. Task 49 is reserved for an RF transmitter, GOES or Orbcomm.

Timing resolution for the activation of tasks and acquisition samples, efc. are limited to 1 second increments. The
minimum acquisition or output task rate islimited to one per day.

Theinternal timing resolution of the softwareis set at 10 ms. Thistiming resolution creates alimitation on the maximum
speed of the digital event counter (100 Hz) and digital shaft encoder (100 pulses/sec) connected to the Vedas |1 system.

Both the RS-232 ports on the controller card are multi-purpose. The operator may select which option is to be used.
RS-232 port 0 may be used either as a sensor input port or a high speed tel ephone modem interfaceport using a Hayes
compatible telgphone modem. RS-232 port 1 is dedicated for program terminal communications, however, when the
program terminal is disconnected, port 1 may be connected to a sensor input or a serial interfaceto atd ephonemodem.
Please note that the serial sensor or the serial telephone interface must be disconnected when using the programterminal
function or asignal contention will result.

The Vedas Il software has been designed to fully regenerae itself each day at midnight. This processinsures that
software errors which may have developed due to external influences are corrected at the end of the day. Due to the
regenerative process, any task that is acquisition active during the midnight cross over is terminated and the results
discarded. Vedas Il programmers should be aware of the process when programming the system and adjust the
acquisition timing to prevent midnight violations.

233331313333133131331331313133133131333313)1)1))))1)))))

1.7 VEDASII Utility Program

23313333)3313333331333333133131333313133331)1)))))))))
The Vedas |1 utility program runs on an IB M personal computer or equivalent and has been designed to interface with
theVedas!Il (Vacom Environmental Data Acquisition System) serially viathe program terminal port or the telephone
interface

The Vedas I utility program allows the operator to manage a number of remote sites via a modem or to communicate
directly (ie. ata site) with alocd Vedas Il sysem.

Once connected to the Vedas|| the Vedas || utility program allows the operator to communicate with the unit using the
built-in communication package. Inadditionto having file upload/download capabilities, the program will automatically
retrieve archive data and arrange it in tabular form for easier viewing. T he operator is also able to instantly graph the
data for simple interpretation of trends, maximums, minimums, etc.

With the full screen programming package (VEDAS _U.OV1, VEDAS U.OV3) the operator is able to enter either
individual acquisition tasks, or load the current acquisition program directly from the Vedas Il. It is then possible to
adjust the taskswith full screen editing, save the program back to the Vedas Il utility program and download the new
task parametersinto the Vedas Il system using a program load routine.

In summary, the Vedasl| utility program allows the operator to:

Access Mode

1 accessasite (either remote (via modem hookup), or local) directly, puttingthe operator incontact with the Vedas
Il main menu.

! provide up to 9 screens of scrolled data for re-viewing.

1 upload/download files to/from the Vedas 1.
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upload a Vedas Il program file.
download a Vedas Il configuration file.
view archive data directly, and then optionally save thedatato the site datafile. SEE DATA MODE.

provide on-line Help for the Vedas |1 system

Data Mode

view a set time frame of past data uploaded from the site, archiving old datato a separate file.

present the datain a user definable column format.

graphically plot the retrieved data from the site with either a fixed or floating scale.

write operator specified datalabelsin acommadelimited format for input into databases and spreadsheet programs.
write a specified data time span into a Vedas || dump format file.

delete alabel from the site data file.

provide on-line help to assist the operator in this mode of operation.

Polling Mode

set up apolling schedule whereby at a programmed interval, the program will poll the specified site and retrieve the
current or archived data (since the last recorded data element) and append it to the site datafile.

System Configuration Mode

read a Vedas || detailed task display file and create a configuration file.
read a configuration file and display the Vedas Il task parameters to the operator for viewing/editing.
provide full screen editing capabilities for Vedas Il task parameters.

createaVedas|l program file, which when uploaded to the Vedas || viatheaccess screen will reprogram the V edas
Il with the current program parameters.

calculate and display the acquisition schedule for asingle task or all tasksin the system simulating the acquisition
process in the field.

provides on-line help to assist the operator in the programming functions.

1-8
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SECTION 2.0
HARDWARE CONNECTIONS
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2.1 System Grounding
23331331331331331333133313331333133113313313313311)1))))))
A good system chassis groundisrequiredby thelightning, transient, and EMI protectioncircuitryinthe Vedas || system.
An acceptable earth ground usually consists of a steel rod driven (approximately three feet) into the earth's surface. The
earth ground connection ismadeto the Vedas|| viaa3/8in. lid mounted chassis stud (refer to Figure 2-1). When laying
out the grounding conductors (conductor size should be greater than 18 AWG) at the site, the operator should ensure that
only a single path to the earth ground exists. This single ground path prevents transients which develop due to
differences in electrical potential inthe grounding sysem.

2333333333133313331333333331331331331331331)31))1))))))
2.2 Terminal Strip

23333331333133313311333133113313313313313313313313)1))))))
The Vedas || has a connector board mounted on the side of the unit. Itprovides input and output connections to sensors
and other peripheral equipment. Many of these connections have more than one function. They can act as input and
output and be used by several types of acquisition tasks. The RS-232 and SDI connectors are removable and the

remaining connectors are Smple termind strips for easy connection to any sensor system.
\l
o=

L Vam\

PROGRAR
TERHINAL

gEamzazg 13:°238%2%
PHAME AL ) L

ﬂ E@@@@@@@@@@ﬁ
RETETRTE LAY

) @

v

Figure 2-1 Terminal Strip Layout
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2.2.1 Shield Connections
The shield connections should be made to ground. The shield connections are used to minimize the amount of induced
current in the sensor cables by providing aground potential to the cable shield. It is recommended that shielded cables
be used for all sensors.

2.2.2 Ground Connections
The +12 volt ground connections on the terminal strip interfaceare marked as GND, and are a direct connection to the
negative potential of the power source (ie. Battery negative terminal).

2.2.2.1 Power Connector (+12 volts)
The +12 volt input connector on the connector board provides reverse voltage and ov er voltage protection. It can handle
inputs from 10.75 voltsto 17 volts. The Vedas Il will reject a low voltage.

2.2.2.2 Program Terminal Connector
This is an RS-232 interface designed to be used with a computer’s serial port or other serial terminal device. It has a
terminal sense linethat will bringthe unit outof power down mode when it is connected. The unitshould re-enter power
down mode when disconnected unless it is performing atask. Serial communication is done with 8 bits, 1 stop bit, no
parity and an autobaud feature that matches the input baud rate from 300 to 57600. The program terminal connector is
intended to be used with the supplied program terminal cable but can be used as an RS-232 port.

2.2.2.3 12 Volt Outputs
The +12 volts output connections on the terminal strip have the capacity to supply 1 amp each, however, thereis NO
current limit protection circuitry used to enforcethislimitaion. The outputsare limited to a maximum of 14 volts output
and will be slightly less than the input v oltage.

High current switching, or inductive loads should not be sourced from the Vedas Il +12 volt connections as they could
cause transients to occur in the Vedas |1 system. T hese connections should be made directly to the power source (ie.
battery).

I CAUTION !!
The +12 volts terminal connection should NEVER be used to supply +12 volts into the Vedas |1
system. These connections are for output power only. The connector marked POWER is for input
power and should only be used with the Vedas |1 power cable for supplying power to the Vedas I1.

2.2.2.4 12 Volt Switched O utputs
The +12 volt switched outp ut connections are used to provide aswitched +12 volt potential to a connected sensor under
acquisition control. This switched output allows the Vedas |l system to energize a sensor only when a reading is
required, otherwise maintaining the sensor in a power off state. Thisfeature conserves a condderable amount of power
as some sensors require a significant amount of current. The option of using the 12 volt switched output is available to
most acquisition tasks. Each +12 volt strobe has circuitry to limit the current to 1 amp and are short-circuit protected.

2.2.2.5 5Volt Controlled Output
The Vedas Il has one connection marked “5CTL”, and one marked “50UT”. The 5CTL is an input for the 50UT
terminal. If the 5CTL is connected to the 12 volt output then 5 volts will appear onthe 50UT terminal. This can be used
in conjunction with one of the 12 volt switched outputs to create a5 volt strobe with 100 mA output.

2.2.2.6 Phone Jack
The Vedas || has aphone jack mounted on the connector board. It isfor use with theinternal modem only. The TIP and
RING are connected directly to theinternal modem and can be used for outgoing or incoming calls. Theinternd modem
will connect to a standard phone plug. Do not connect an external modem to this connector.

2.2.2.7 RS-232 Serial Port
The RS-232 port may be accessed viaterminal strip connections on the connector board. A nother RS-232 port is also
accessible viathe programterminal connector and is dedicated toward terminal interface Asthe RS-232 port hasbeen
designed with dual purp oses, the op erator must ensure that a port violation/contention does not occur. RS-232 port may

2-2



USER'S MANUAL VEDAS II HARD WARE CONNECTIONS 2-3

be used as either a sensor input connection or as a serial interface to an external telephone Hayes compatible modem.
The internal modem uses the same internal hardware so only one of these can be used at atime. The operator must ensure
that neither an external sensor or a modem is connected to the RS-232 terminal strip when the program terminal is
connected.

2.2.2.8 RS-485 Serial Port
The RS-485 serial port is part of the RS-232 connector. The pins are marked “A+", “B-", with the ground pin next to
itif required. T hisformthe RS-485 interface protocol isfor communicationsto any partof theword. Sincethe RS-485
shares hardware with SDI-0, internal hardwired jumpers allow use of only one of these at a time.

2.2.2.9 SDI-12
The Vedas Il supportstwo independent SD I-12 communication ports. Both SDI-12inputs are accessible by removable
connectors on the terminal grip. These ports each contan three connections, 12 volts, ground and the data pin. Each of
the SDI ports can support sensors with addressesrangedfrom 0to 9, ato z, and A to Z. T hese ports can also srve as
digital inputs/outputs and pulse counter inputs. The pulse counters must be driven with + 5 volts input.

SDI-0 may not beused if the RS-485 circuitryisinstalled. SD1-1isalso connected to an internal connector for use with
an internal SDI shaft encoder if required. Refer to Appendix A.10 for a further description regarding the SDI-12
interface

2.2.3 Analog Interface Connections
The Vedas |1 analog interface is used to convert an anal og signal produced by a sensor into a digital format which can
then be processed by a computer. These ports can control the sensor and measure the sensor, by using the Vedas |1 T ask
programming menu. All of these ports are normally powered down when not being used. The Vedas Il will power up
the anal og section just before an analog acquisition task is to begin. The warm up time for powering up the outputs can
be specified when programming an acquisition task. Refer to Chapter 4 for Program ming instructions.

2.2.3.1 Analog Input Channels

The anal og inputs channels consist of 7 differentid input channels(0 thru 6) and 7 single ended input channds (Q, R,
S, A0, A1, A2 and A3) located onall three of the analog terminal strips The 7 differential channds can also be used as
14 single ended channels (A, B, C,D, E, F, G, H, J, K, L, M, N and P). Both the differential and single ended channels
have a voltage input range of -5 to +5 volts with respect to the ground potential. The input resistance at time of
measurement is 10 giga-ohms. The accuracy of each channel is+/- 0.2 mV. The differential input channels havea high
noise immunity and are good for measuring low voltage signals. To achieve this, theuser must ALWAY Sconnect both
the + and the - terminals. The single ended channelsdo not have good noise immunity and should not be used with a
10x, 100x or 1000x gain setting. The negative connection, however, isnot required if the sensor signal output isprovided
with respect to the sensor ground potential.

+12 Volts —‘

Channel 1+
Sensor
Channel 1-
k%
GND —

** This connection must be provided if the sensor does not provide a (-) signal connection

Figure 2-2 Example Analog Sensor Connection Guide, Differential Channel
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+12 Volts —‘

Channel 7+

Sensor
Channel 7 GND**

GND Q

** Optional connection if sensor output is with respect to ground

Figure 2-3 Example Analog Sensor Connection Guide, Single Ended Channel

2.2.3.2 Reference Voltage Channels
Four reference outputs (A0, A1, A2 and A3) are provided for useby the analog acquisition process. Each reference
output hasarange from 0 to +5 volts with an approximate 20 mA capacity. The accuracy of the outputis+/- 2mV. The
referenceoutputsare used to provide an excitation or energizing voltage to asensor in order to provide an output signal .
Each outputis short circuit protected.

2.2.4 Digital Interface Connections
The Vedas Il digital interface is used to convert adigital 9gnal produced by a snsor into a format which canthen be
processed by the Vedas |1 system.

2.2.4.1 Digital Inputs
There are amaximum of 13 digital input bits. All bits have an input range of zero (0) to +5 volts (1) with respect to the
GND terminal connection. Some of these bits may be arranged as parallel, low speed events, or shaft encoder inputs.
Parallel inputs may gart at any bit, the number of bits used must be consecutive in ascending order with the L SB having
the lowest bit number. Low speed inputs may use any unused bit and must have an activation rate of less than 50 Hz.
Shaft encoder inputs may be arranged as any two consecutivebits from PCO through PC4.

2.2.4.2 Digital Outputs
There are a maximum of 8 digital outputs available. Bits D0 through D5 can be used for inputs or outputs or both. Bits
6 and 7 are specified as SDI-0 and SDI-1 respectively, and they can function in the same manner. They have the
following specifications:

Input Level 35V HIGH 50V, LOW 10V
Output Level @ 1mA 45V HIGH 50V, LOW 0.2V
Input Resistance 200 Kilo-ohms

Output Resistance 465 ohms

2.2.4.3 High Speed Event
There are two high speed digital inputs marked HSO and HS1. The high speed input has a voltage input range of 20
mV 10 20 V.. The high speed input has a frequency range of 1 Hz to 200 KHz.

2.2.4.4 Pulse Counter Inputs PCO-PC4
There are five pulse counter inputs on the pulse inputs terminal strip. These can be used for any pulse counting type of
acquisition. PCO - PC4 are designations for pulse counter acquisitions or shaft encoder inputs. Any two in series can
be used for the LSBit and MSBit of a shaft encoder. PCO and PC1 are also connected to the internal shaft encoder
connector and are used when the the internal shaft encoder is present. PCO - PC4 are also designated as digital inputs
D8 through D12.

The Pulse counters allow inputs of 5 Hz to 100 Hz with:
Input Level 35V HIGH 50V, LOW 1.0V
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2.2.4.5 Connection Examples

+12 Volts—‘

n— 1 1Bit(LSB)
n+tl ——— ]2
Vedas 11 n+2 3
Digital Inputs "~ Digital Sensor
n+j-1 — j Bit (MSB)
GND — | GND

where;
n = starting bit number
j = number of significant bits

Figure 2-4 Example Digital Sensor Connection Guide, Parallel Input

Bit PC#
GND

Sensor

where;
PC# = Event Bits Number, PCO - PC4

Figure 2-5 Example Digital Sensor Connection Guide, Event Counter

vCcC

BitPen — Shaft Encoder
Bit Pent1

GND

where;
PC# = Event Bits Number, PCO - PC4
Note: to changedirection of incrementation, reverse
Bit n and Bit n+1 connections.

Figure 2-6 Example Digital Sensor Connection Guide, Shaft Encoder

Digital Strobe —‘

Vce
+———|O/P
Sensor
GND— GND
GND

—

Figure 2-7 Example Digital Sensor Connection Guide, High Speed Event

GND
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2.2.5 Power (battery)
The following cabling diagrams show the pin configuration of each of the feed through connectorsfound on the side
panel of the Vedas Il enclosure.

Figure 2-8 Power Cable Configuration

13311333133)1))0))))))) +12volts
Power 23)330))))))- (+ Battery)
Connector 3 3))))))))))))),

413133331333133)12))))))) Ground
(- Battery)

2.2.6 Program Terminal

Figure 2-9 Program Terminal Cable Configuration

13331333113331)333))))))) Transmit (RS-232)
Program 333333)133))33))3)))))) Receive (RS232)

Terminal 233133333313131)))))))) Ground
Connector 6))).,

8 )))-
2.2.7 SDI-12 Channels

Figure 2-10 SDI-12 Communication Port Connector

SDI-12 23331133313))))))))))) Data
Communication  3))))133)3)3))))))))))) Ground
Port 22333313331333))))))))) +12Volts

2.2.8 RS-232 Port to Modem
Figure 2-11 RS-232 Communication Port Connector

RS-232 PORT DB-25 CONNECTOR
TXD 1)3331333133313331))))))) pin2
RXD 311333133313331))))))))) pin3
GND  11))31)33313331)33)))))))) pin7
CD  )133)11333113331133)))))))) pin8
R 223333133313331333)))))) pin 22

2.2.9 RS-232 Port to Terminal
Figure 2-12 SDI-12 Expansion Box Connector

RS-232 PORT DB25 CONNECTOR
TXD 233331133311333113)1)))))) pin2
RXD 23333133313331133)))))))) pin3
GND 233331133311333113)))))))) pin7
R 2333331333113331))3))))))) pin4
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2.2.10 Telephone/Modem Interface

Figure 2-13 Telephone Port CableConfiguration

Telephone 4 3)))113))113))313)))))))) Tip
Port 5333333133331333133)1)))) Ring

2.2.11 UHF Antenna
The unit has a GOES transmitter connector installed on the case of the Vedasll. The UHF Antenna connectoris an N-
type, the GOE S antenna cable has amating connector. The GOES transmitter islocated under the Display/K eypad Panel
and is connected internally. The GOES transmitter should never be used without an antenna connected to the output or
acalibraed 50 dummy load. Caution should be used whenworking near the UHF Antenna outputas there will be RF
energy present during transmission.

2.2.12 RF TX Power M onitor
If an optional GOES transmitter is included with the Vedas |1 system the operator does not need to access the forward
and reflected power signals from the transmitter via the terminal strip connection. These functions are now built in to
the acquisition menu structure. Refer to Chapter 4 for further instructions.
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22333333333333133313331333133313331333133311333))))))

2.3 Internal Configurations

233333133333333133313331333133313331133331333313)))))))

2.3.1 Clock Battery
Contained within the Vedas |1 isan RTC (Real Time Clock) device. This component allows the Vedas |l to maintain
the correct time if a power down, or sanity timer trip condition occurs. Inorder to maintain the time in a power down
condition a printed wiring board mounted battery is used as a backup power source to the clock.

2.3.2 Internal Jumper Settings
The Vedas Il has some configuration jumpers on the main printed wiring board. These are configured at the factory
according the hardware specifications and procurement options at the time of purchase. Many of the jumpers will be a
jumper wire and some may be aremovable shorting grap on a 2 or 3 pin header. Each one of these jumper settings can
have an effect on the operation of the unit. Each jumper must haveone or the other of these sttings or theunit may not
function properly. It is suggested that these are Not user serviceable.

Jumper || Connection | Function

JP1 None Internal M odem Only
1-2 RS-232 Interface / Externd Modem / Orbcomm
JP2 None Internal M odem Only
1-2 RS-232 Interface / Externd Modem / Orbcomm
JP3 None Internal M odem Only
1-2 RS-232 Interface / Externd Modem / Orbcomm
JP4 None Internal M odem Only
1-2 RS-232 Interface / Externd Modem / Orbcomm
JP13 None Internal M odem Only
1-2 RS-232 Interface / Externd Modem / Orbcomm
JP5 1-2 RS-232 Interface / External Modem (D efault)
2-3 Orbcomm
JP6 1-2 RS-232 Interface / External Modem (D efault)
2-3 Orbcomm
JP7 1-2 RS-232 Interface / External Modem (D efault)
2-3 Orbcomm
JP8 1-2 RS-232 Interface / External Modem (D efault)
2-3 Orbcomm
JP9 2-3 Analog Ouput Control (Default)
JP10 1-2 RS-485 is Operational  (SDI-0 Not available)
2-3 SDI-0 is Operational (RS-485 Not available) (Default)
JP11 None Reserved
JP12 None Reserved

Table 2-1 Hardwired Jumper Configurations
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SECTION 3.0
SYSTEM CONFIGURATION

223313313313313313313313313313331333133313333333))))))))
3.1 System Hookup

233313313331333133113331331133113313313313313313313))))))))
The Vedas Il unit will be shipped as aready to use assembly with all internal components tested and approved. All
internal contents should be as specified at the time of procurement. This can be checked as soon as the unit is powered
up. Toinstall the unit only the external connectionsare required. The GOES(Orbcomm) transmitter, if so equipped,
ismounted internally. All that remainsto be doneisto connect the appropriate cablesto their corresponding connectors
on the Vedas Il enclosure. Refer to section 7.0, installation for further information.

)3333533353333533333325333533353335333533333330533)))
3.2 AutoBaud Mode

233131333313333333313133331331313333131)33)1)1)))))))
If the program terminal baud rate hasnot been set, the Vedas 11 will enter the autobaud detection sequence upon power-
up. Wait aninitial two seconds after the power is applied to insure theautobaud modeis in effect. The autobaud detects
sequence expects the operator to enter a <space> bar, after which hardware-based counters measure the pulse width of
the break character to determine and match the input baud rate. Refer to section 3.4 for start up procedures.

The following ligts the supported baud ratesfor the program terminal; 300, 600, 1200, 2400, 9600, 19200, 38400 and
57600. It uses eight data bits, no parity, 1 stop bit.

233)33131333313313133331313133133131333)13)1)1))))1)))))
3.3 VEDAS I Program M onitor System

233331313333133131333313131331331313133131)1))))))))))
The Vedas Il system contains a program monitor routine to handle the upgrades of the Vedas Il software package.
Portions of the monitor routine arefirst executed upon start-up of the Vedas |1 unit and are responsible for the power-up
autobaud sequence and the initial Flash check. The monitor routine then passes control to the Vedas |1 software. The
monitor routine contains several diagnostic routines to initialize the Vedas |1 if unknown problems develop. Refer to
Appendix A9 for further information regarding the Vedas Il Program, monitor system.

22333333333333133313331333133313331333133311333))))))
3.4 VEDASII Start-Up Sequence

223333333313333133313331333133313331333133311333))))))

The following is the preferred Vedas || start-up routine.

a. |If acomputer is being used as a program terminal device, ensure that the appropriately configured. The Vedas |1
uses a baud rate between 300 and 57600, 8 data hits, 1 stop bit, no parity. Acceptable communication softwareis
V2UP.EX E supplied by Valcom or Procomm. Load the software and have it running.

b. Connect the battery or power supply to Vedas |l power cable observing marked polarity.
The voltage should be 11-15 volts.

c. Connect the program terminal cable to both the terminal device and to the Vedas I1.
d. Connect the Vedas power cable to the Vedas I1.

e. Press the <SPACE> bar on the terminal and “FLASH Check ...” Should appear. The Vedas Il sign-on
“VEDAS X.XX" should appear which is followed by a request to verify the date

f.  No message will appear until the <SPACE> bar is pressed to invoke the automatic baud matching feature of the
Vedas Il. If adifferent key is pressed, the Vedas Il may interpret this as a different baud rate. If this occurs,
disconnect the program terminal cable, wait a few seconds then reconnect it and press <SPACE> again.

3-1
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g. Ifthetext “FLASH Check ...” appears but the Vedas Il sign-on“ VEDAS X.XX"” does not appear and the system
never prompts for the date, press the <SPACE> bar again.

h. If thereis still a problem performing a memory initialization, refer to the procedure as detailed in Appendix A-9.
The watch dog timer may have tripped and caused a“WatchDog Error”. Thisisnotaproblen. Presing <SPACE>
will reinitialize the unit.

i. If no message appears, remove the power connector, check all electrical connections, and repeat steps “d”
through “g”.

j- 1f no message appears, remove the program terminal connector, wait 30 seconds, replace the connector and repeat
steps “e” through “g”.

k. If, at thispoint still no message appears, mark the unit as unserviceable and return for repair.

223333333333331333313333133331333133313331333113))11))))
3.5 Menu System

23331333331333133113331331331331331331331331331))1))))))
The Vedas Il is set up with amenu system to access all functions. The following section describes the function of each
menu selection. Refer to Appendix A-1 for a complete menu map.

Throughout the design of the Vedas || menu system, efforts were made to maintain common keys or constructs for
particular functions. Therefore, throughout the menu system the following keys will always perform the designated
functions liged in table 3-1.

KEY STROKE FUNCTION

ESC (E scape K ey) Will always abort the current procedure and return the operator to the calling menu.
If the operator is in the main menu when the escape key is gruck, a system
initialization procedure will be invoked.

BS (Back space) Will always delete the previous key stroke if one exists.
DEL (Delete) Will always delete the previous key stroke if one exists.
A When the ” character is placed at the beginning of an operator input all subsequent

output to the screen is bypassed until the next operaor input is required. This mode
is used when down loading the Vedas|| program requirements from a laptop or
similar device.

CTRL-Y When prompted to enter a string (ie. task label) the CTRL-Y combination erases the
default string and prompts the operator with an empty line

<default> Upon prompting for an entry from the operator all numeric default or previous data
will be located between less than and greater than signs. T o accept the default
condition the operator need only strike the <EN TER > key.

Table 3-1 Common Key Functions
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)3233533335335533253325333533353335333553305330033)))
3.5.1 Main Menu

233333333333331333313333133313331333133313331133)))))))

SYSTEM CONFIGURATION

The main menu is the core of the Vedas || menu sysem. From here, the operator can manipulate thetask acquisition
system, configure the Vedas 11 system, perform operator requested functions, perform a diagnostic checkout, enter the
calibration mode and save the acquisition parameters of the V edas |1 system and attached sensors.

These menus can be accessed from the program terminal interface or the RS-232 interface, or the RS-485 interface or
the modem. The keypad and display have their own menu slections. Refer to chapter 6 for information on the keypad

menu system. Thisis alist of the main menu options.

MAI N MENU
1. Add Task
2. Edit Task
3. Del ete Task
4. Display VEDAS || Schedul e
5. Detailed Task Display
6. VEDAS |1 Configuration Menu
7. Operator Mode Menu
8. Di agnostic Menu
9. Calibrate Task
10. Archive Program Parameters

3.5.1.1 Main M enu Selection 1. Add Task

This selection dlowsthe operator to add varioustask typesto the Vedas|| task system. Each one of these selections will
start the programming sequence of the acquisition or output task specified. Use <ESC> to exit the sequence without
saving it. W hen the acquisition task is programmed and the unit isinitialized, the task will start collecting data. Refer
to chapter 4 for a complete description of the programming sequences. The hardware must be present in the unit to

support the task or the task will not be entered.

ADD TASK MENU

1. Add Anal og Acquisition

2. Add Digital Acquisition

3. Add Pul se Counter Acquisition
4. Add Shaft Encoder Acquisition
5. Add Hi gh Speed Acquisition

6. Add Serial Acquisition

7. Add SDI-12 Acquisition

8. Add Linked Acquisition

9. Add Goes Power Acquisition
10. Add RF Transm tter OQutput
11. Add Modem Qut put
12. Add Radi o Modem Qut put

3.5.1.2 Main M enu Selection 2. Edit Task

This selection displays a list of all valid tasks and prompts the operator for a task priority number. It then allows the
operator to edit the programming of the pecified task in the Vedas Il task system. Refer to chapter 4 for a complete

description of the programming sequences.

3.5.1.3 Main M enu Selection 3. Delete Task

This selection displays a list of all valid tasks and prompts the operator for a task priority number. The system will
request confirmation of the delete order and then delete thespecified taskin the Vedas |1 tak system. A response of “0"
to the task ID prompt will delete all tasks after the operator confirms the request verification prompt. Task 50, the

diagnostic task cannot be deleted.
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3.5.1.4 Main Menu Selection 4. Display Vedas |l Schedule
This selection displays all existing tasks in the Vedas Il system. Information shown includes the system time, task
priority, task type, the resource used, the number of Medium archives (ie. GOES/AR GOS archives), the time of the next
acquisition, the acquisition interval, and the last data gathered which includes the task label, the data, and the time of the

acquisition.
Heading | Description
P# Task priority number
Task Type Acquisition tak type
Ch Channel used
Op Number of transmit memory archives used
Next Acq Time of next acquigtion (local time)
Acq Intvl Acquisitioninterval rate (programmed value)
Latest Data L abel/data/time of last acquired value

Table 3-2 Condensed Task Heading Descriptions

Archive Capacity -> System Uninitialized

P# Task Type Ch Op Next Acgq Acq I ntvl Lat est Data
2 - HI GH SPEED PCO 00: 00: 00 01: 00: 00 <Label UNI NI TI ALl ZED
3 - SERI AL 232 00: 00: 00 01: 00: 00 <Label UNI NI TI ALl ZED

49 - GOES OUTPUT 123 00: 01: 00 03: 00: 00 <Label UNI NI TI ALI ZED
50 - DI AGNOSTI C 48: 00: 00 01: 00: 00 <Label UNI NI TI ALI ZED
12:27: 06

1 > /
1 > /
5 - SDI -12 1-0 2 00: 00: 00 01: 00: 00 <Label > / UNI NI TI ALI ZED
0 > /
0 > /

Archive Capacity -> System Uninitialized
P# Task Type Ch Op Next Acq Acq I ntvl Lat est Data

1 - ANALOG +0- 1 UNI NI TI ALI ZED
2 - DIG TAL DO 0 : : : : UNI NI TI ALI ZED
48 - ANALOG TP O 15:03: 42 01: 00: 00 Card Tenp. 2.1035e+01/14:03: 42
49 - GOES OUTPUT 123 O 00: 01: 00 03:00: 00 12345678 UNI NI TI ALI ZED
0 .

~ — — — —

50 - DI AGNOSTI C 15: 03: 43 01: 00: 00 No Errors /14:03:43
14: 04: 09
Archive Capacity -> 1992.07. 20
P# Task Type Ch Op Next Acq Acq I ntvl Lat est Data
1 - ANALOG +2- 1 15: 00: 00 01:00: 00 Level /I NI'TI ALI ZED
2 - DIG TAL DO 0 15: 00: 00 01:00: 00 switches /I NI'TI ALI ZED
4 - SDI-12 1-0 O 16: 00: 00 02: 00: 00 1-416-885-3220 / INITIALIZED
48 - ANALOG TP O 15:19: 27 01: 00: 00 Card Temp. / 2.1035e+01/14:19: 33
49 - GOES OUTPUT 123 O 16: 00: 00 03: 00: 00 12345678 / I NI TI ALI ZED
50 DI AGNOSTI C 0 15:19: 34 01: 00: 00 / No Errors /14:19: 34

14:19: 06
Figure 3-1 Condensed Task Display

The archive capacity lineitem indicates (in thecase of an initialized system) the date at which the Flash memory archive
will be full based on the current acquisition parameters. The archivememory can beset to overwrite the oldest dataor

to discard the new data.

The condensed display command may be refreshed by striking the <SPACE> bar.
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3.5.1.5 Main Menu Selection 5. Detailed Task Display
This selection displays a list of all valid tasks and prompts the operator for a task priority number. This detailed task
display will shows the acquisition parameters of the specified task. Entering a priority of zero (0) causes all the sygem
parameters and taskscurrently in the system to be displayedin detailed format. Below is an example of an anal og task.

Task Priority ->1

Task Type -> Anal og Acqui sition

I nput Type -> Differenti al

Anal og | nput Channel -> +2-

Measur enment Type -> Vol tage

Anal og Out put Voltage -> 3.000 Volts
Anal og Out put Channel -> AO

Swi tched 12 Volt Output -> None

Out put Settling Time -> 00:00:01
Amp Gain -> 1

Task Label -> USER LABEL (10 Digits Maxi mum)
Start of Acquisition -> 00:00:00
Interval of Acquisition -> 01:00:00
Nunber of Sanples -> 1

Sanmpl e Option -> Last

Out put Data Format -> 5 Digits
Archive Acquisition Data -> Y
Nunmber of Output Archives -> 0

For mul a Nunmber -> 31

Cali bration Gain -> 1.000000

Cal i bration Offset -> 0.000000
Alarm Limt -> None

- - END- -

Figure 3-2 Detailed Task Display

3.5.1.6 Main Menu Selection 6. Vedasll Configuration Menu
Selections from this menu include modifications of the software operating configurations. The Vedas Il configuration
menu is shown below. Further explanations areavailale in sction 3.5.2.

SYSTEM CONFI GURATI ON

Setup Program Term nal Interface
Set Station Number/ Name

Set Dat e/ Ti me/ GMT

Set Date Format

Set Error Log Modes

Set Archive Menory Modes

Set Power Down Vol tage
Setup Modem Interface

Enter Fornul a

10. Send Program Parameters

11. Overwrite Program Parameters
12. Set Menu Language

O©CoO~NOOOTAWNE
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3.5.1.7 Main Menu Selection 7. Operator Mode Menu
Selections from this menu include operator control functions and inputs. The operator mode menu is shown below.
Further explanations areavailable in section 35.3.

OPERATOR MODE MENU

| mmedi ate Task Execution

Vi ew Archived Data

Send Archived Dat a

Di spl ay Current Output Message

Create Emergency Message For RF Transmitter
Di spl ay Formul a Li st

Test Formul a

Di spl ay Resident Task Li st

Di spl ay PCMCI A Card I nformation

Er ase/ Format PCMCI A Card

Updat e VEDAS Il Software From PCMCI A Card

RPOOWO~NOUDAWNE

R

3.5.1.8 Main Menu Selection 8. Diagnostic Menu
Selections from this menu include the direct communications with RF transmitters and serial or SDI-12 device(s). The
menu also displays diagnostic tools for error detection and correction. The diagnostic menu is shown below. Further
explanations areavailable in sction 35.4.

DI AGNOSTI C MENU

Direct RF Transmitter Conmunication
Di rect SDI-12 Communi cation

Di rect Serial Conmunication

SDI -12 Communi cati on Loopback Test
Test Di splay and Keypad

Test FASH

Cl ear Archive Menory

Di spl ay Error Log

Di spl ay VEDAS |1 Information

O©CoO~NOOTAWNPRE

3.5.1.9 Main M enu Selection 9. Calibrate Task
To ease the process of setting the Vedas |1 output levels to the gauged level, a Ste calibration screen option has been
incorporated into the Vedas |1 system. Refer to section 7.11 for a detailed description.

In summary this feature scrolls through each of the tasks displaying the task label and the currentvalue. At each entry,
the user has theoption of entering a new (gauged/calibrated) value at which time the Vedasl!l will immediately perform
a single sample of the sensor, compare the entered value against the value acquired from the sensor, and adjust the
calibraionoffsetaccordingly. Subsequent sensor output valueswill reflect the new datum point entered by the user. The
calibration offset of the task may be altered to bring the sensor into calibration.

3.5.1.10Main M enu Selection 10. Archive Program Parameters
Selecting this option causes the current acquisition parameters to be stored in non-volatile memory. The program
parameters consist of the acquisition tasks and the user entered formulas. Normally this process is performed
automatically when the program terminal cable isremoved. If the Vedas Il unit loses power before the acquisition
parameters are stored in non-volatile memory, all changes to the system will be lost.

3-6
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3.5.2VEDAS I Configuration Menu

233331133333333133313331333133313333133331333313)))))))

The VEDAS 11 configuration menu allows the operator to set up, verify, or probe the system configuration status.

3.5.2.1 VEDASII Configuration Menu Selection 1. Setup Program Terminal Interface
This option allows the user to set the program terminal baud rate and the password. The set-up program will prompt the
user for a program terminal baud rate. The default is“0" which is the autobaud setting. If theunit isin autobaud mode
it will sample an input spacebar entry fromthe keyboard and setitself to match the baud rate of the terminal being used.
The available baud rates for input are: 300, 600, 1200, 2400, 4800, 9600, 19200, 38400 and 57600.

The set-up will then ask if the unit isto be password protected. If the unit isto be password protected, it will request the
old password and a new password. The default password of a new unit is the space bar. If a passvord cannot be
remembered, contact Valcom for assistance.

3.5.2.2 VEDASI Configuration Menu Selection 2. Set Station Number/Name
This selection allows the operator to editthe current station number and the station name. Note that the station number
and name, may also be entered during the Vedas Il start-up procedure. If not st already, the station number is limited
to an alphanumeric gring of ten (10) characters. The station number is used to identify the sation in the GOES output
message, the sart of day header in the archive memory storage and in the output message for the modem interface.

The station nameisused to further describethesitelocation. Thedescriptionislimited to 30 characters. Both the station
number and station name are displayed in the Vedas Il sgn on message.

3.5.2.3 VEDAS |1 Configuration Menu Selection 3.Set Date/TimeGMT

This selection allow sthe operator to edit the current date, timeand GMT (Greenwich Mean Time). N otethat the system
date and time may al9 be entered during the Vedas || start-up procedure. The date format consists of the year, month,
and day separated by forward slashes (date example, October 21, 1994 wou d be represented as1994/10/21). Thetime
prompt refreshes the system time display until theoperator hitseither the <ENTER> key to accept the displayed value,
or entersin new time. The time formatconsists of the hours, minutes, and seconds separated by colonsin 24 hour format
(time example, 03:21:30 pm would be represented as 15:21:30). The GMT is the offset, in hours, from thelocation of
the Vedas Il to zero degrees longitude in Greenwich England.

3.5.2.4 VEDASI Configuration Menu Selection 4. Se Date For mat
This option allows the user to select Y/M/D or M/D/Y or D/M/Y. The default is Y/M/D (Y ear/Month/Day).

3.5.2.5 VEDASII Configuration Menu Selection 5. Set Error Log Modes
This selection allows the operator to force the Vedas 11 to reset the non-critical error log at midnight. The default setting
of NO has the error log being cumulativeover time. It also specifies whether or not it should record an error if it does
reset the log.

3.5.2.6 VEDASII Configuration Menu Selection 6. Set Archive Memory M odes
This selection dlows the operator to edit the default memory archive mode of operation. When the archive memory
becomes full, the ring option determines whether the Vedas Il will start to overwrite the oldest archived data“Y” or
whether no further data will be archived “N” and new data will be discarded. Thedefaultis YES.

3.5.2.7 VEDAS I configuration Menu Selection 7.Set Power Down Voltage
This is the minimum input voltage level that the Vedas Il will permit asnormal input voltage. It can be set between
9.5 voltsand 11.5 volts. If theinput voltage drops below the specified level, the Vedas |1 will go into power down mode
and stop operating. The Vedas |1 will test the input voltage every ten seconds. If the voltage has increased above the set
level, then the Vedas |1 will reactivate and re-initialize. The default is 10.75 volts.

3-7
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3.5.2.8 VEDASIII Configuration Menu Selection 8. Setup Modem Interface
This selection allows the operator to set a password and select the type of modem interface required. It will first ask if
the password is to be changed. It then offersthe user four modem interface options: none, internal, external or other.
If none is selected, it will be set for no modem interface. If any of the other three are selected the Vedas Il unit will
request inputs for the set-up of the device selected. Thelig is shown below and the current settings of the unit are shown
in brackets. Thislist shows the defaults. If the current settings arecorrect simply hit <ENTER> or input a new setting.

Modem Baud Rate <9600> ->

Number of Bits (7 or 8) <8> ->

Number of Stop Bits (1 or 2) <1> ->

No Parity Bit

Tone Dial ? <Y> ->

Hang-Up Delay (1-10 mn) <1> ->

Archive Modem Access Time ? <N> ->

Initial Data Dump ? <Y> ->

Modem Answer Message -> USER DEFI NED (Up To 34 Characters)

Note: The Vedas Il may reject a new modem setting if it conflicts with internal hardware. Selection of a different
modem interface may require modification of shorting jumperson the main printed wiringboard insid e the unit.
Refer to section 2.3.2 internal jumper settings.

3.5.2.9 VEDASII Configur ation M enu Selection 9. Enter Formula
This selection will allow the user to input formulas for useby an acquisition task. There are 30 user defined formulas
available, numbered 0 through 29. The Vedas |1 will display instructions for entering formulasand then display all of
the formulas available for the user to enter or edit. Please refer to chapter 10 for detailed instructions on the use of
formulas.

3.5.2.10VEDAS || Configuration Menu Selection 10. Send Program Parameters
This option allows the operator to send the archived program parameters from the Vedas |1, to either a PC (personal
computer) or to the PCMCIA card. The program parameters are the acquisition tasksthe unit has been programmed to
perform. Storingthem in afilewill allow the operator to easily reload them if they are erased, or to program other units
with exactly the same tasks.

3.5.2.11VEDASII Configuration Menu Selection 11. Overwrite Program Parameters
This option allows the operator to load new program parameters from either a PC or the PCMCIA card to the Vedas ||
unit. It can also reload all of the default configuration settings into the V edas I1.

3.5.2.12VEDASI Configuration Menu Selection 12. Set Menu Language
This option allows the user to select English or French when interfacing with the Vedas || menu system. The defaultis
English.

223313313313313313313313313313313331333133333333)))))))
3.5.3 Operator Mode Menu

2233133133133133133133133133133313331333133333)3))))))))
The operator mode menu allows the operator to verify the operation of the connected sensors, and to perform archive
memory operations.

3.5.3.1 Operator Menu Selection 1. Immediate Task Execution
This option allows the operator to immediately execute a data acquisition task and send the acquired data to the
programmers terminal. Thislocal acquisition does not place any information in the archive memory nor will it update
the RF transmitter archive buffer. Simply enter the priority number of the tak to be executed. Refer tosection5.1 for
more information.

3-8
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3.5.3.2 Operator M enu Selection 2. View Archived Data
This option allows the operator to view the acquired data in the Flash memory. Enter the date and time of the data to
beviewed. The operator is prompted to enter the labels of the datarequired. If no labelsare entered, (strike <ENTER>
at first label request) all labelswill be dumped. During the archive dump the operator may use the <ESC> key to abort
the listing or alternately use the space key to stop the listing for observation. Any subsequent key will continue the
archivedump.

3.5.3.3 Operator M enu Selection 3. Send Archived D ata
This option allows the operator to transmit the acquired data from the Flash memory to aPC or the PCMCIA card. It
operatessimilarly to viewing archive data, except thisisdonein binary. If you are usingthe PCMCIA card the unit will
prompt the user for afile name. The Vedas |1 will gore the archived data on to the PCMCIA card asif it were a floppy
disk.

The second option is to dump the data directly to the personal computer. The Vedas Il will send thedatato the screen
in binary format. If the operator is using procomm they can open afile and capture the datain afile. If the opertor is
using V2UP.EXE then the Vedas Il will ask if it should storethe datadirectly to afile. The Vedas Il will then prompt
for afile name.

The personal computer option interfaces with the V2UP.EXE program to store the data into a file. The function being
usedis<CTRL-PGDN>intheV2UP program. The data i swritten directly to disk in binary format. The function <ALT-
A> will do the conversion to ASCII code from the binary file. Press <ALT-A> and then input the binary file name and
then a text file name.V2UP.EXE will prompt the user to do the conversion automatically The Vedas |1 will store the
ASCII text datain afile that can be read by most text editors.

3.5.3.4 Operator Menu Selection 4. Display Current Output Message
This option displays the current output message that has been loaded into modem or the RF transmitter.

3.5.3.5 Operator Menu Selection 5. Create Emergency M essage
The Vedas Il system supports the entry of an emergency message which will be transmitted via the modem or RF
transmitter option. Refer to section 5.2 for further details regarding this option.

3.5.3.6 Operator Menu Selection 6. Display Formula List
This feature produces a listing of the acquisition formulas currently contained in thesystem. The listing will display all
of the user input formulas, 0 through 29, and all of the predefined formulas, 30 though 43. Refer to chapter 10 entering
new formulas. A sample formula listing is shown below.

VEDAS || Formula List

e SR EEEE e (where x = Current Task’s Acquisition Value)
30/ even = (x + Calibration Offset) * Calibration Gain

31/0dd = (x * Calibration Gain ) + Calibration Offset

32/23 = x * X

34/35 =1/ x

36/ 37 = Lakewood Tenmp. Probe (10 KOhm 5 V Exite) 0-5 Volt Output to Deg. C
38/ 39 = Canpbell Scientific Tenp. Probe (HMP 35C) 0-5 Volt Output to Deg. C
40/ 41 = Converts 4 Bit 77C Wng Sensor Direction into Degrees

42/ 43 = GOES TGT-1 Power Output Conversion to dbm

-- End of List --

Figure 3-3 Vedas || Formula Listing

3.5.3.7 Operator M enu Selection 7. Test Formula
This option can be used to test any of the formulas entered in the memory. Input a gain, an offset and a value for the
acquisitioninput and compare the answer to an expected value. All newly entered formulas should betested for accuracy.
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3.5.3.8 Operator Menu Selection 8. Display Resident T ask List
This option produces alisting of the resident tasks that are available on the system. These tasksare designed to be used
as alarm tasks activated by another acquisition task. Thereare currently eight “Reddent Tasks” tha can be executed as
“Alarm Activated T asks” or by “Immediate Task Execution” . They are as follows:

P# Resi dent Task Descri ption

100 = Disable RF Transmitter

101 = Enable RF Transmtter

102 = Disable Switched 12V OQutput 12S0
103 = Enable Switched 12V CQutput 12S0
104 = Disable Switched 12V OQutput 12S1
105 = Enable Switched 12V Output 12S1
106 = Display Greenwich Mean Time (GMT)
107 = Beep Program Term nal Bell

-- End of List --

3.5.3.9 Operator Menu Selection 9. Display PCMCIA Information
This option displays information about the PCMCIA card that has been inserted into the PCMCIA memory card slot.
The card must be present. It will display the number of free bytes, the write protection status and the manufacturer’s
information about the card itself.

3.5.3.10 Operator Menu Selection 10. Erase/Format PCMCIA Card
This option will erase and format the PCMCIA card. When the formatting is completed, the card will be empty and
ready to storearchived data.

3.5.3.11 Operator Menu Selection 11. Upgrade Vedas || Software From PCM CIA Card
This option allows theoperator to load new Vedasl| Software from the PCMCIA memory card. The card must contain
anew version of Vedas Il Software.

2331313333133131331331313333133131)3133131)11)1)1)))))))
3.5.4 Diagnostic Menu

23313133331331333333131333313313133133131)11)131)))))))
The diagnostic menu allows the operator to verify the integrity of the Vedas Il unit and connected peripherals and to
perform set-up procedures on serial sensors prior to acquisitions (ie. set SDI-12 deviceaddress, etc.). Refer tosection
5.0, system utilities and diagnostics for further information on the topics discussed below.

3.5.4.1 Diagnostic Menu Selection 1. Direct RF Transmitter Communication
This option allows direct communication with the RF transmitter.

3.5.4.2 Diagnostic Menu Selection 2. Direct SDI-12 Communication
This option allows direct communication with an SDI-12 channel.

3.5.4.3 Diagnostic Menu Selection 3. Direct Serial Communication
This option allows direct communication with a serial port.

3.5.4.4 Diagnostic M enu Selection 4. SDI-12 Communication Loopback Test
This option allows the operator to verify the integrity of the SDI-12 communication ports.

3.5.4.5 Diagnostic Menu Selection 5. Test Display and Keypad
This option allows the operator to test the operation of the display and the keypad if they are present on the unit.
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3.5.4.6 Diagnostic Menu Selection 6. Test FLASH
This option allows the operator to perform a checksum calculation on the Flash memory to verify system integrity.

3.5.4.7 Diagnostic Menu Selection 7. Clear Archive Memory
This option allows the operator to erase all of the Archive Memory contained in the system. Each memory bank, “0"
through “9" will be erased to clear old data.

3.5.4.8 Diagnostic Menu Selection 8. Display Error Log
This option allows the operator to view and subsequently clear the system error log. Refer to Appendix A.3 for a
description of Vedas I errors.

3.5.4.9 Diagnostic Menu Selection 9. Display Vedas |1 Information
This option will display information about the Vedas Il unit. The information includes recent usage and the hardware
options that are installed.

D230 0000000000000 00000003000)));
3.5.5Calibrate T ask

23331331331331331331331331333133313313313313313)1))))))
This option eases the task of matching the Vedas Il acquired value to the actual gauged site value. The procedure
requiresthe operator to measure and enter the gauged value. The Vedas || then performs a sing e acquisition, compares
the two values and adjusts the calibration offset parameter by the compared difference. The site calibration optionis
further described in section 7.11, site calibration.
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Section 4.0
ACQUISITION PROGRAMMING

21233331333133313331133311333313333133313331333)))))))

4.1 Introduction

233313313313313331333133313313313313313313311)1)))))))
The Vedas Il unit is designed to activate and read data for a wide variety of weather sensors. Each Vedas Il sensor
reading is performed by an acquisition task. Tasks must be programmed by the operator to perform data input and
control. The Vedas Il unit has an easy to use programming procedure. The programming procedure will request the
information it needs to set up an acquisition task. It offers default settings and other choices, the defaults are often the
best setting. The Vedas || systemcontains eight types of acquisition tasks, two types of data output tasksand adiagnostic
task. Each acquisition task type is dedicated to obtaining data from a particular type of interface, such as an anal og task
which cantaketemperaturereadingsor an SDI task for polling a shaft encoder. Each differenttype of sensor hasdifferent
interface requirements. Therefore each acquidtion task will contain specific parameters for dealing with the type of
interfaceto which it is dedicated. All acquisitions tasks have some program parametersin common. The Vedas |1 unit
will query the operator for each parameter itrequiresto do a specific jobwhile the task isbeing set up. Any parameter
the Vedas |l does not require is not requested.

This section deals with the actual programming parameters, their options, and defaults for each type of acquisition and
data output tasks. The general information section contains points which the acquisition programmer should keep in
mind during the programming procedure. It should also be noted that theVedas || hastwo programming menu options:
1. Add task menufor entering new acquisition tasks and 2. Edit task which can be used to modify the task parameters.
The program par ameters can be easily changed if they are not initially correct.

233333333133331333313333133331333133313331333113))))))

4.2 General Information

23)3)3)333331313131333331313131331)1)131)1))))))))))

4.2.1 Parameter Defaults
The Vedas || software provides the programmer with default entriesfor most of the program parameters. Simply press
<RETURN> to accept the default choice offered. T he default is shown in brackets at the end of the line <Default>.
When in doubt, the programmer can use the defaults provided.

4.2.2 GOESUpdate Time
The GOES transmitter ( RF transmitter) output task gathers and formats all data to be transmitted and sends it to the
GOES transmitter for transmission. The programmer should be aware that the data gathering process starts one (1)
minute before the scheduled time of transmission. In other words, all acquisitionswith datato be transmitted should be
completed before the data gather process begins. Acquisitions that finish after the data gathering process will be queued
for the next transmission slot.

4.2.3 Midnight Violations
To increase thereliability of theVedas || system it has been designed to re-generate itself at midnight (local time). The
regeneration process will, at midnight, cancel any acquisition task in process and regenerate the task time table for the
new day. The programmer must be aware that if an acquisition process transverses midnight, the acquisition will be
terminated and the data log. It is up to the programmer to insure that all acquisition procedures are finished before
midnight occurs.

4.2.4 Hardware Contentions

For those instances where two or more acquisitions require the same piece of Vedas Il hardware, the hardware is
allocated on atime based priority system. The first acquisition scheduled will use the hardware until it is finished. The
subsequent requests for hardware are then run. If atask requests use of hardw are that is allocated, it is queued and waits
until the hardware is free. If two acquisitions have the same time then the one with the lower priority number is taken
first. The resulting time stamp associated with each acquisition will exhibit any delays encountered due to hardware
contentions. The TX archive allocation determinationison the programmed start time and is not affected by hardware
contentions.
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4.2.5 Sensor Warmup
For acquisitionsthat have asensor warm up time, it should be noted that the activation of the strobe or voltage reference
signal will occur at the acquisition start timeminusthe specified warmup time. Theacquisitionwill start at theschedul ed
time.

233)33131333313313133331313133133131333)13)1)1))))))))
4.3 Data Acquisition Tasks
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4.3.1 Common Task Elements
All acquisition tasks involve several common parameters for eachtask. These parameters are prompted for during each
task addition/edit and are completely specific to each task. A list and description of the common task elementsfollow.

4.3.0.1 Task Priority ... No D efault
This parameter determines the relative position the acquired data will occupy in the telephone and GOES output
messages. Asitisalso thevalue used to index/reference each task entered into the system, there may be only one task
per priority number. Priority values 1 to 47 have been dedicated to user entered tasks. The analog temperature
calibraion, RF transmitter output and diagnostic tasks are located from 48 to 50.

4.3.1.2 Task Label . ... No D efault
The Task Label may consist of up to 10 alphanumeric characters. The task label will precede theprocessed acquisition
values in the output message(s). If the Vedas Il is equipped with a GOES transmitter the NESDIS authority has
predetermined w hat task labels must accompany standard sensors.

4.3.1.3 Start Of ACQUISILION . . ... e Default (00:00:00)
The start of acquisition timeisthe time of the first acquisition after midnight. Format isin hours, minutes, and seconds
(ie. 1 hour = 01:00:00). If the entered task isto be alarm activated only, a start time of 24:00:00 must be used.

4.3.1.4 Interval Of ACQUISITION . . ..ot e e e e e Default (01:00:00)
The interval of acquisition is the time lapsed b etween sensor acquisitions. Format isin hours, minutes, and seconds.
(ie. 1 hour = 01:00:00).

Examples:
Start Of Intervd of Acquisition Times
Acquisition Acquisition

00:00:00 01:00:00 00:00:00, 01:00:00, 02:00:00, 03:00:00, 04:00:00, ....

00:00:15 00:20:00 00:00:15, 00:20:15, 00:40:15, 01:00:15, 01:20:15, ....

00:01:00 00:05:00 00:01:00, 00:06:00, 00:11:00, 00:16:00, 00:21:00, ....

06:00:00 01:00:00 06:00:00, 07:00:00, 08:00:00, ... 23:00:00, 06:00:00, ....

Table 4-1 Example, Acquisition Inter vals
4.3.1.5 Number Of Samples . . ... Default (1)

The number of samples parameter allows the operator to specify the number of samples to be taken during each
acquisition period. The samples may then be processed as selected by the operator.
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4.3.1.6 Period Of ACQUISILION . ...t i e e e

VEDAS |1
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Default (1/second)

When more than one sampleis chosen, the period of acquisition determines the time period over which the specified
sampleswill betaken. The software dividesthe specified number of samplesinto the period of acquisition to determine
the time interval between each sample. The software limitsthe operator to a maximum of 1 sample per second. The
formula below determines the time interval between respective samples.

interval between samples= period of acquisition/ (# samples - 1)

Examples
Sampling Description Number of Period of Sample Times
Samples Acquisition
Hourly Average of 4 samples 4 0:45:00 00:00:00, 00:15:00, 00:30:00, 00:45:00
Acquisition to condst of 10 10 0:0:18 00:00:00, 00:00:02, 00:00:04, ...00:00:18
samples over 20 seconds
Acquisition to consist of 5 288 23:55:00 00:00:00, 00:05:00, 00:10:00, ... 23:55:00
minute samples over 24 hours
Start of Acq : 00:03:00 12 00:55:00 00:03:00, 00:08:00, 00:13:00 .... 00:58:00

Intervd of Acq:01:00:00

Table 4-2 Example, Sample Intervals

4.3.1.7 Sample Option ...
When more than one sample is chosen, the sample option allows the operator to find the maximum sample, find the
minimum sample, record the last sample, average all samples or find atotal of all of the samples. The following lists
the operator input value and the corresponding sample options.

0=MINIMUM
1=MAXIMUM
2=LAST

3=AVERAGE
4 =TOTALIZE

Default (average)

Normally thetime gsamp associated with an acquisition isthe programmed garttimeof the acquisition. Sampling option
0 (minimum) and 1 (maximum), however, do NOT use thestarttime asthe time stamp, instead, they use the acquisition
time of the sample that represents the maximum or minimum value respectively. In this manner, the acquisition time
stamp notifies the operator of the time the minimum or maximum event occurred. The RF archive allocation method
does NOT change with the sample option.

4.3.1.8 Archive ACQUISILION . .. e e e Default (yes)
The archive acquisition option allows the operator to select whether the processed acquisition value is to be stored in

archive memory.

4.3.1.9 Number Of TX Archives

............................................................... Default (0)

The number of TX archives option determines the number of acquisitions to be stored for RF transmittal. This entry
allowsthe operator to program for full data redundancy for critical acquisitionsand snd no data (0 TX archives) for
acquisitions of minor importance. The maximum number of archives permitted by the sysem depends on the RF
transmitter used. If thetransmisson exceedsthe maximum transmiss onlength, the output messagew ill be automatically

truncated at transmisson time.
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4.3.1.10TX Archive Offset . . ... e e Default (00:00)
The TX archive offset is the time offsetin hoursand minutes from midnight to the first sensor acquisition that is to be
placed in aTX archive buffer. T his offset should correspondto thetime gsamp of the first acquisition of the day that is
to be transferred to the RF transmitter.

4.3.1L.11TX Archive lnterval . ... ... e e Default (01:00)
The TX archiveinterval isthe timein hours and minutes between successive acquisitionsthatareto be placed intheTX
archive buffer. See table 4-3 and table 4-4 for examples regarding RF data transmission settings.

Examples:
Start Of Intervd of TX Archive TX Archive Acquisition Archival Times
Acquisition Acquisition Offset Interval
00:00:00 01:00:00 00:00 01:00 00:00:00, 01:00:00, 02:00:00 ..
00:00:00 00:20:00 00:20 01:00 00:20:00, 01:20:00, 02:20:00 ..
00:01:30 00:05:00 00:01 00:30 00:01:30, 00:31:30, 01:01:30 ..
06:00:00 01:00:00 06:00 04:00 06:00:00, 10:00:00, 14:00:00 ..
Table 4-3 Example, TX ArchiveSettings
Number of TX Archive Tx Archive TX Archive Time stamps at the end of the day
X Offset Interval
Archives
6 00:00 01:00 23:00, 22:00, 21:00, 20:00, 19:00, 18:00
6 00:05 00:20 23:45, 23:25,23:05, 22:45, 22:25, 22:05
8 00:10 00:30 23:40, 23:10, 22:40, 22:10, 21:40, 21:10, 20:40, 20:10
2 23:55 24:00 23:55, 23:55 (of previous day)
Table 4-4 Example, TX Archive Contents
4.3. 1. 12 Formula Number ... Default (31)

The formula number allows the operator to specify that the acquired data value is to be post-processed by a
pre-determined formula/transform. Formula numbersfrom 0to 29 are for user specified transformation formulas. The
formula number al 0 determinesthe method by whichthe calibration slope and offsetwill be applied to the acquired data.
An even formulanumber will add the offset before multiplying by the slope while an odd formulanumber will multiply
the slope and then add the offset. Refer to the formula listing option in the operaor mode menu. Use default formula
31if no preprocessing is desred.

ie. Formula= EVEN -> result = slope x (value + offset)
Formula= ODD -> result = (slope x value) + offset

4.3.1. 13 Calibration Gain . .. ... Default (1.00)
The calibration gain parameter allows the operator to apply alinear conversion factor, or slope, to transform raw
acquisition data into engineering units. T he formula number determines the method in which this parameter is applied.
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4.3.1.14 Calibration Offset . .. ... . Default (0.00)
The calibration offset parameter allows the operator to apply an offset factor to transform raw acquistion datainto
engineering units, which may also be used to compensate for ste abnormalities or offsets The formula number
determines the method in which thisparameter is applied.

4.3. 1. A5 Alarm Limit . o Default (0.00)
The alarm limit allow s the operator to specify an alarm limit which when equal to, or exceeded by the acquired data, will
cause an alarm task to be activated. An alarmed task can be any entered task in the Vedas Il system. T asks may also
be set up asanalarm only task (ie. st start of acquisition to 24:00:00) which isthen only activated in an alarm condition.
The Vedas || supportsthreetypes of alarm modes: fixed level, rate of change, and fixed interval. Refer to table 4-5 for
the entry format of each type of alarm. Refer to Appendix A-8 for a detailed description of each alarm type.

Alarm Type Entry Format Example
Fixed Level >(value) >5.50
<(value) <2.40
Rate of Change @(value) @2.2
Fixed Interval #(start)+(interval) #20+2
#(start)-(interval) #10-5

Table 4-5 Alarm Entry Formats

4.3.1.16 Attach Alarm To Task
This option allows the operator to specify the priority number of the tasksto be invoked by alarm activation. The
operator may specify a maximum of 5 tasks. The tasks must currently existin the system. Selecting atask priority of
0 terminates the selection.

The Vedas Il supports several “resident taks” which may be invoked as an alarmed task. These resident taks can be
used to stop certain functionsfrom occurring, such as disabling the GOES transmitter if the VSWR becomes too high.
The following documents the currently existing resident tasks:

Task Priority Resident Task Function
100 Disable RF Transmitter
101 Enable RF Transmitter.
102 Disable Switched 12 V Output 12S0
103 Enable Switched 12 V Output 12S0
104 Disable Switched 12 V Output 12S1
105 Enable Switched 12 V Output 12S1
106 Digplay Greenwich MeanTime (GMT)
107 Beep Program T erminal Bell

Table 4-6 Priority Numbers, Resident Tasks
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4.3.2 Analog Sensor Task

233)331313333133133331331313133133131313)1)1)1))))))))
The anal og task requires that a supporting analog section be present in the system. The analog task converts a voltage
present at the gecified channel input to a digital representation. The operator has the option of applying a pre-amp
signal gain factor of 1, 10, 100 or 1000 before the conversion is made. The operator also has the option of attaching a
referencevoltage and/or a+12 volt strobe to the acquisition in order to fulfil the voltage excitation/power requirements
of the sensor. The sensor warm up time(ie. time thatthe reference voltage/srobe isto be present before the acquistion
is performed) is programmable by the operator.

An analog temperature task iscreated automatically. The temperature task measures an onboard temperatur e sensor to
determine the ambient conditions of the board components. The board ambient temperature is then used to reference
a correction factor contained in the Vedas Il program. The correction factor compensates for component error due to
temperature.

4.3.2.1 Analog Inputs
The analog inputs consist of 7 differential input channels(0 thru 6) and 7 sing e ended input channels (Q+, R+, S+, A0,
Al,A2and A3). The7 differential inputs canalsobe used as 14 dngle ended input channels (A to P) or any combination
using each channel only once. Both the differential and single ended channels have a voltage input range of -5 to +5
volts with respect to the ground potential.

4.3.2.1.1 Differential
The differential input channels have a high noise immunity and are good for measuring low voltage signals. However
to achieve this, the user must ALWAY S connect both the + and the - terminals.

4.3.2.12 Single Ended
The single ended channels do not have good noise immunity and should not be used with a10x or 100x or x 1000 gain
settings. However the negative connection isnot required if the sensor signal output is with respect to the sensor ground
potential.

4.3.2.1.3 Using ReferenceVoltage
To create an acquisition for a sensor that requires an external biasing voltage (range0-5 volts), the operator must input
the required bias voltage, select a reference voltage channel to connect the sensor to, and determine the required warm
up time delay required by the sensor .

4.3.2.14 Using +12 Volt Strobe
To create an acquisition for a sensor that requiresa +12 voltsstrobe the operator must select the +12 volt option and
determine the required warm up time delay required by the sensor.

4.3.2.2 Battery Voltage M easur ement
Creating abattery voltageacquisition task requiresthe operator to select an anal og acquisition,choose a priority andthen
select input type “3 = Battery” and continue with the task as required. This selection will measure the battery voltage
and automatically display it in volts.

4.3.2.3 Temperature, Internal
When an analog section is induded in the system, a temperature task is dlocated in order to provide a temperature
compensated correction to subsequent anal og acquisitions. TheVedas!| automatically accessestheinternal temperature
sensor and an analog acquisition task reads the existing temperature.

The temperature task created by the addition of an anal og sectionin the system has a start time of 25:00:00. The Vedas
Il software converts a specified start time of 25:00:00 to indicate an immediate start. This time indication insures the
Vedas |l software will perform a temperature task acquisition immediately after the system isinitialized. Thisin turn
causes the temperature compensated correction data to be loaded for subsequent analog tasks. If theoperator changes
the start time of the temperature task, all dataacquired by anal og acquisitions performed before the temperature task will
be calculated with incorrect temperature compensation coefficients.

4-6
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4.3.2.4 Analog Acquisition Task Programming

4.3.2.4.0 TasK Priority ... No D efault
Thisisavalue from 1to 47. Please refer to the section on common task elements for more information.
4. 3. 2.4 2 INPUL TY PO .ttt e Default ( 0 = Differential)

This allowsthe operator to selectthe type of analog task required. There arefour alternatives (0=D ifferential, 1=Single
Ended, 2=Battery, 3=Temperature). The default is adifferential analog input. The user can also select single ended
analog inputsor internal measurements of the battery voltage or the temperature.

4.3.2.43 Analog Input Channel ... ... . Default (0 or A)
The channel number allows the operator to select the analog input channel from which the analog measurement will be
made. Differential from 0 (+ and -) to 6 (+ and -), or A through Sand A0 - A 3for singleended inputs. TheVedas |l will
prompt the operator appropriately depending on the input type selected.

4.3.2.44 MeEaSUr eMENT T Y P oottt e e e Default (0 = Volts)
The Vedas|l unit can measure voltage, frequency or determineresistance. Thedefault isto measure voltage and convert
itinto adigital value for storage and calculation. Vedas || also measures the frequency of an input signal (refer tosection
4.3.3.4). It operatessimilarly to the high speed input. An analog acquisition can also be used to determine theresigance
of asensor or unknown resistor, (Refer to section4.4.3). TheV edas || will prompt the operator appropriately depending
on the measurement type required.

4.3.2.45 Analog OUtPUL VOILagE . . . ottt e Default (0.000)
Thereferencevoltageinput allow sthe operator to specify if areference voltage is required by the sensor. If an excitation
voltage is not required, a value of “0" (default) is entered. If an excitation voltage is required, the user enters the
appropriate voltage (0.000 through +5.000 volts) at the prompt.

4.3.2.46 Analog Output Channel ... ... ... Default (2=None)
If an analog output reference voltage is specified, the operator will be prompted to select an output channel. There are
four output channels available, (AOto A3). The Vedas Il unit will monitor usage of these outputs and alert theoperator
if a channel is being used by more than one task. It is the responsibility of the operator to make sure that if an output
channel is being used by two different tasksit will not affect the sensor readings.

4.3.2.47 Switched 12 Volt OULPUL . . . .. i e Default (0)
The switched 12 volt output allows the operator to attach a +12 volt strobeto the task. If a +12 volt grobe isnot
required, an input of “2 = None” is specified when programming the task. Strobes 12S0 and 12S1 referto the +12 volt
strobes outputs attached to the power outputs on the connector board on the side of the unit. The +12 volt strobe is
installed on all units.

4.3.2.48 0Output Settling Time . .. ... e e Default (00:00:01)
If areference voltage or +12 volt strobe is required, the operator is prompted to specify the amount of time that the
referencevoltage and/or +12 volt strobe is to be present before the acquisition processis started. Thewarm uptimeis
specified inaHH:MM :SS format.
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4.3.2.49 Amplifier Gain . ... e Default (1x)
The gain factor prompts the operator to select a sgnal pre-amp gain factor beforethe analog to digital conversion is
performed. The analog board pre-amp can be set to have a gain of 1x, 10x, 100x or 1000x. Refer to table 4-8 for the
maximum voltage range available when using 10x, 100x or 1000x gain.

Gain Factor | Voltage Range
1x -5.0to +5.0
10x -0.5t0 +0.5
100x -0.05 to +0.05
1000x -0.005 to +0.005

Figure 4 -7 Gain Factor Voltage Ranges

4.3.2.410 Common Task Elements . ... ... e Defaults (as specified)
Refer to section 4.3 for a description of the reminder of the task programming elements.

233133333313313333331313333133131313313)1)1))))))))))
4.3.3 Digital Sensor Tasks

211333313331333133313333133331333313331333133))))))))

4.3.3.1 Parallel Input

The digitd taskisforparalld inputor outputon thedigital 1/0 connector. Thedigital 1/0 connector isfor digital inputs
and outputsDO to D5only. DO to D5 are always available. The other digital inputs share hardware with the SD | inputs
and the pulse counter inputs these are referredto asD6 to D12. D6 and SDI-0 are common, D7 and SDI-1 are also
common. D8 through D12 are equivalentto PCO through PC4. The operator selects a number of consecutive bits as
inputs by specifying the starting bit location and the number of bits required. The operator may optionally attach one
of eight digital output grobesto each digital task. If astrobeis attached to the digital task, it is assumed that the digital
sensor has an output disable capability thereby allowing the parallelling of several digital sensors, each being activated
by adifferentstrobe. Optionally the operator may want to set up adummy digital task to use the attached strobe output
to activate an external device.

4.3.3.1.1 Task Programming

4.3.3. 1. 0. TasK PriOrity . oot No D efault
Thisisavalue from 1 to 47. Please refer to the common task elements section for more information.

4.3.3.1.1.2Digital Input LSBIt .. ..o e Default (0)
The starting bit number specifies the bit number connected to the least significant bit of the digital sensor.

4.3.3.1.1.3 Number Of Input Bits ... .. . e Default (1)
The number of dgnificant bits specifies the number of bit locations required by the digital sensor. For example,if the
starting bit number equals2 and the number of significant bits is set to 11, then the LSB of thedigitd sensor must be
connected to bit2 and MSB to bit 12. There are 0 through 12 available.

4.3.3.11.4 Bit Input MOde. . .. ... Default (Binary)
The bit input mode allows the operator to specify thedataformat of the connected digital input, either binary or BCD.

4.3.3.1.0.5 INVErt INPUL .. e Default (No)
The invert input mode allowsthe operator the option of inverting the input before processing. Thisoptionisrequired
if the sensor employsa negative logic output. D8 - D12 (PCO - PC4) have internal pull up resistors and must be pulled
down to record alow input.
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4.3.3.1.1.6 Number of OULPUL Bits . ... . e e Default (0)
The number of bits tha are to be used for digitd output signals. There are 8 outputsavailable, DO through D7.

4.3.3.12Common Task Elements . ... ... . e Defaults (as specified)
Refer to section 4.3 for a description of the reminder of the task programming elements.

3323325333533353333333333333333533503300333033)))))
4.3.3.2 Pulse Counter Tasks

2333333333133313311333133113313313313313313313)))))))))
The pulse counter task counts the number of input pulses over a given time period. The operator may select a pulse
counter input channel. Theinput will then be sampled every 10 ms with either arising, falling, or both edges causing
acounter increment.

4.3.3.2.1 Task Programming

4.3.3.21.1 Pulse Counter Channel ... ... e e e Default (PCO)
There are 7 channels available. They are PCO through PC4 and SDI-0 and SDI-1. PCO throughPC4 are pulled high and
must be switched with ground. SDI-0 and SDI-1 require+5 volts inputs to be switched.

4.3.3.21.2Transition Level ... ... Default (Rising)
The transition level input allows the operator to select how the counter will be incremented. The options are rising,
falling, or both. B oth will count twice as fast.

4.3.3.2.1.3 Reset Counter After Each Sample ... ... ... e Default (Yes)
This option allow s the operator to reset the count to zero after each sample occurs. The sample length is set in the
acquisitioninterval. If the input pulses occur at 20 per second and the interval is one minute, then the pulse counter task
will record 1200 pulses and reset to zero. The display should read 1200.

4.3.3.22Common Task Elements ... ... ... Defaults (as specified)
Refer to section 4.3 for a description of the reminder of the task programming elements.

)323353333533353323333533333333333333300333033)))))
4.3.3.3 Shaft Encoder

2331313133331333333133131313313313133133131)1))))))))
The shaft encoder task can be used to directly connect to an incremental shaft encoder tha does not have an SDI
interface Thisusually involvesfour wires, power, ground, L SBit and MSBit. TheVedas|| hasan internal shaftencoder
connector for interfacing the optional internally mounted shaft encoder. This connector can be used with direct
connections or SDI interfacing.

4.3.3.3.1 Task Programming

4.3.3.31.1 Shaft Encoder Channel LSB Bit .. ....... ... e e e Default (PCO)
The shaft encoder L SB number specifies the least significantbit number of the two shaft encoder inputs. The allocated
bits must be dedicated solely to the shaft encoder function. PCO and PC1 are connected to the internal shaft encoder
connector. The choices are PCO, PC1, and PC3. PCO uses PCO and PC1 internally or on the connector board, PC1 uses
PC1 and PC2 on the connector board, and PC3 uses PC3 and PC4 on the connector board.

4.3.3.3.1.2 Switched 12 Volt QULPUL . ... e e e e e e Default (None)
The switched 12 volt output allows the operator to attach a +12 volt grobe to the task. If a +12 volt strobeis not
required, an input of “2 = None” isspecified when programming the task. Strobes12S0 and 12S1 refer to the + 12 volt
strobes outputs attached to the Power O utputs on the connector board on the side of the unit. The +12 volt strobe is
installed on al units.

4.3.3.32Common Task Elements . ... ... e e Defaults (as specified)
Refer to Section 4.3 for a description of the reminder of the task programming elements.
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4.3.3.4 High Speed Acquisition

2233313333133331333133313331133311333113333133))))))))

The high speed event counter consists of a high gpeed counter input which is gated by a known time base. The base
result of a high speed counter acquisition is displayed as a frequency measurement in hertz. Theinput can be up to 200
KHz, from 20 mV to 20 volts.

4.3.3.4.1 Task Programming

4.3.3.41.1High Speed Input Channel . ... ... . Default (0)
The operator can select from two high speed inputs, HSO and HS1 on the pulse input strip on the connector board.

4.3.3.4.1.2 Maximum FreqUeNCY .. ...t e e e e Default (200 KHZ)
This allows the operator to specify a maximum frequency to be measured. T he default is the absolute maximum
available.

4.3.3.4.1.3 Switched 12 Volt OULPUL . ... o e e e e e Default (None)

The switched 12 volt output allows the operator to attach a +12 volt strobe to the tak. If a+12 volt strobe is not
required, an input of “2 = None” is specified when programming the task. Strobes12S0 and 12S1 refer to the +12 volt
strobes outputs attached to the power outputs on the connector board on the side of the unit. The +12 volt strobe is
installed on all units.

23313133331313333331313133133131313313)1)1))))))))))
4.3.4 Serial Acquisition

2233133133133133313331333133313331331331331331))1)))))))
The serial acquisition task receives srial data from one of the serial ports. The serial acquisition hasbeen designed to
support both known serial sensors as well as a general sensor type providing it conforms to the required parameters. If
a customer wishes to use a serial sensor not supported by the current software version, they should contact Valcom
Limited directly and inquire about obtaining sensor support.

4.3.4.1 Serial Tak Reading
The serial acquisitionisdesigned to support multiple data val ues contained in the returned sensor message. It processes
the first piece of data presented by the sensor. The serial task performs the physical acquisition and therefore requires
the appro priate acquisition timing parameters to d etermine the time of acquisition.

4.3.4.2 Default Sensor For mat
The general sensor type has been designed to expect data strings of fixed lengths that contain one or multiple data values
in each messagereceived. Thereceiving algorithm parsesthe received data string discarding all non-numeric characters
until the firg numeric value is found. Subsequent numeric valuesare converted to avalue. Thisisconsidered to be the
firstacquired value. Parsing, then continuesfor the second value, etc. Pleasereferto section 13, “Vedas|| Programming
Examples” for an exampleof the serial acquisition parsing technique.

4.3.4.2.1 Task Programming

4.3.4.21. 1 Number of Data Values ... ... i e e e Default (1)
The number of daa values parameter specifies the number of data values to be processed from the incoming serial
message.

4.3.4.21.2 Serial Channel . ... ... e Default (RS232)

The operator may select from the RS-232 port on the connector board or the RS-485 port on the same connector.

4.3.4.2.1.3 Driver AlWays On 2 ... e Default (No)
This option allows the operator to specify if the RS-232/RS-485 Driver output voltage isto be continuously present.
The serial drivers will consume approximately 15 mA continuous current.

4-10
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4.3.4.21.4Baud Rate ... ... e Default (9600)
The serial ports supports baud rates of : 300, 600, 1200, 2400, 4800, 9600, 19200, 38400 and 57600.

4.3.4.2 1.5 NUMbBeEr Of Bits . ... . Default (8)
The operator must match the expected serial dataformat to the Input serial dataformat. The defaultis8 Bits with 1 sop
bit and no parity. The operator may select 8 bit or 7 bit data format.

4.3.4.21.6 Number Of Stop Bits ... ... e Default (1)
The operator may select 1 or 2 stop bits.

4.3.4. 2. 0.7 Parity Bit ... Default (None)
The operator may select, none, even or odd parity if the number of bits has been set to seven. If eight bits are selected
it will use no parity always.

4.3.4.21.8Message Length (1-127) . .. .ot Default (32)
The number of charactersin the message.

4.3.4.2.1.9 Switched 12 Volt QULPUL . ... e e e e Default (None)
The Switched 12 volt output allows the operator to attach a +12 volt strobe to the tak. If a+12 volt strobe is not
required, an input of “2 = None” is specified when programming the task. Strobes 12S0 and 12S1 refer to the +12 volt
strobes outputs attached to the power outputs on the connector board on the side of the unit. The +12 volt strobe is
installed on all units.

4.3.422Common Task Elements . ... ... e Defaults (as specified)
Refer to section 4.3 for a description of the remainder of the task programming elements.

233)331313333133133331331313133133131333)1)1)1))))))))
4.3.5 SDI-12 Acquisition

2333133133133313311333331331331331331331)31)31)))))))
The controller board has two SDI-12 interfaces marked as SDI-12 channel 0 and SDI-12 channd 1. The SDI-12
operationisin accordance with the SDI-12 interface standard. Refer to Appendix A-10 for further information on the
SDI-12 structure and protocol.

4.3.5.1 SDI Task Readings
The SDI-12 acquisition is designed to support multiple data valuescontained in the returned sensor message. The SDI
task performsthe physical dataacquisition process, and therefore requires the appropriate acquisition timing parameters
to determine the time of acquisition.

4.3.5.2 Task Programming

4.3.5.21 Number Of Data ValUes . .. ... e e e e Default (1)
The number of data valuesdeterminesthe number of datavalues to be processed from the incoming SDI-12 message.

4.3.5.22 SDI-12 Channel NUMDEr . . . ... e Default (1)
The SDI-12 channel determines the SDI-12 port channel number on the connector board to which the sensor is
connected. The operator may sdect SDI channel 0 or SDI channel 1. Both connectors are removable for easy set up
and removal of the channels.

4.3.5.2.3 DeVviCe Addr eSS . . . oo Default (0)
The device address parameter specifies the SDI-12 deviceaddress of the sensor from which datais to beacquired. The
valid input ranges are ( 0-9), (a-z) and (A-Z). Please refer to Appendix A10 for finding and setting the correct channel
on the sensor being used.

4-11
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4.3.5.24 Measurement Command . . ... ..t Default (M)
The measurement command determines the type of measurement to be made as determined by the sensor. The
measurement command is the parameter which instructs the sensor to act based on the SDI-12 command protocol. The
operator may select from: M, M1- M9, C, C1- C9, RO- R9 or V. The operator should refer to Appendix A10 to
become familiar with these instructions.

4.3.5.24.1 Switched 12 VoIt OULPUL .. ..ot e e e Default (None)
The Switched 12 volt Output allows the operator to attach a +12 volt strobeto the task. If a +12 volt grobe isnot
required, an input of “2 = None” is specified when programming the task. Strobes 12 S0 and 12S1 refer to the +12 volt
strobes outputs attached to the Power Outputson the connector board on the side of the unit. The +12 volt Strobe is
installed on all units.

4.3.5.25Common Task Elements . ... ... . e Defaults (as specified)
Refer to Section 4.3 for a description of the remainder of the task programming elements.

2331333333131333333131333313313131331331)1))))))))))
4.3.6 Linked Acquidtion

23331331331331333133313331331331331331331331)31)))))))

This acquisition task isageneric task which obtainsitsdatafromthe reading taken by other tasks, not directly from their
sensors. |f maximum, minimum, and/or average values are required from one sensor, the sensor need only be accessed
once using aconv entional acquisition task with the remaining data requirements being processed by linked acquisitions.
An example is to take a temperaturereading once per hour as an analog task, then alinked task can use all of the day’s
readings to find the high temperature for the day. It may also be used for applying different formulasto a sensor single
reading. This process saves time and extends the batery life. Linked acquisitionisnot the same as an alarm activated
task.

At the specified acquisition time the linked acquisition task will probe the specified acquisition and gather thelast data
sample value obtained by the acquisition. Subsequent data processingisidentical to other acquisitions. Note that the
sample obtained israw data, ie. has not been processed by the formula or calibration parameters. The only exception
to thisoccurswhenalinked task is performed on another linked task. Inthis case, the value obtained has been processed
by the specified formula and calibration values in the firstlinked task.

4.3.6.1 Task Programming

4.3.6.1.1 Get Data From Task Number ... ... .. e No D efault
This parameter requests the task priority number of the acquisition task from w hich the linked task will get itsdata. The
task priority mug currently exist inthe system.

4.3.6.12Common Task Elements .. ... ... e Defaults (as specified)
Refer to Section 4.3 for a description of the remainder of the task programming elements.

233331313333131333313313333331313133131)11)))))))))
4.4 Scheduled Data O utputs

2333)33133313331333331331331331331331331331))1)))))))
The Vedas |1 system, in addition to providing scheduled acquisition tasks, also provides sched uled output tasks. These
tasks output the gathered data via atrangmission medium to a central site The Vedas!| output tasks consist of theRF
transmitter output and a modem output. For other possibilities, please contact Valcom for technical assistance.

4-12
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4.4.1 RF Transmitter Output and Power Reading

233313333313331333333331331331331331331)31))1)))))))
The Rf transmitter can be a GOES transmitter or a future upgrade to an Orbcomm transmitter.
The GOES transmitter for the Vedas |1 is manufactured and/or sold by Valcom Limited. Itisafully synthesized unit
and is approved by the NESDIS authority for use as a GOES transmitter. The compatible GOES transmitters are: the
Telonics model TGT-1, the Valcom model 697-07, the Campbell Scientific model SAT HDR and Valcom model
VGOES HDR. Each of these transmitters require a different communications cable. Please contact Valcom if you
require assistance.

NOTE
If, during sysgeminitialization,a GOESerror isencountered (ie. placed in the Error Log), the GOES
task will be removed from the time table asan error was logged during the GOES set-up procedure.
The GOES initialization procedure will be retried ONLY after editing the system time or the GOES
task. Once the GOES transmitter has been successfully set up, operation is completely automatic.

4.4.1.1 Task Programming

441 1.0 TasK Priority ..o Default(49)
The task priority of any RF transmission isset at 49.

4.4.1. 12 RF Transmitter Ty Pe .. e e Default(TGT-1)

The operator mug specify the hardware inthe unit, Telonics TGT-1, Valcom 697-07 or HDR GOES. Future options
may be available.

4.4.1.13GOESTransmission MOOe ... ...t e e e e e Default (Self Timed)
The GOES transmission mode determines the transmission mode under which the GOES will be operating. Refer to the
GOES operator manual for more information on the GOES transmission modes. Inputs “0" through “2" represent the
following modes: 0 =Self Timed, 1 = Sdf Timed/Alarm, 2 = Random Alarm.

4.4.1.14 Transmission Preamble . ... ... Default (long)
The transmission preamble allowsthe operator to chose either the long or short message pre-amble when trangmitting
to the GOES satellite. The long preamble provides the satellite with a longer sync string and should be used if the
transmissionangleis close to the horizon or the transmission path is obstructed. The short pre-amble provides ashorter
sync string and allows more data to be transmitted in the transmission window.

4.4.1.15 Transmission Window Length .. ... ... . e Default (60 Seconds)
This option allows theoperator to vary the length of the transmisson between 10 seconds and 120 seconds. T he default
settingis 60 seconds. If the oper ator wants to increase thistime they must first make surethat they are allocating enough
timein the NESDIS System. Please check the length of theassigned window. It should never be set for more time than
is allotted. It should never be set for less time than is required to send the message otherwise data may be truncated.
Please consult with the NESDIS protocols if there is a problem with the default setting.

4.4.1.16 RF Transmitter Data Rate . ... ... ... e Default (100)

This option appears only when the SAT HDR GO ES model is selected. It allowsthe user to sel ect the transmitting baud
rate of either 100, 300 or 1200 bps.

4.4.1.1.7 Transmission Message FOrmat . .. ... ... e e Default (Condensed)

This option allows theoperator to select a condensed message or a detailed transmission. The condensed message will
require less time than the detailed transmission.

4.4.1.18 Archive GOES Update Time ... ... e e e e e Default (Yes)
The archive “GOES U pdate Time" determines whether the time of the data update to the GOES (1 minute before
transmission) is d ate/time stamped into the archive memory.
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4.4.1.19 Modem Sends GOES Update Time .. ... e e e e e e e Default (Yes)

This option allows the modem (if present) to transmit the time of the data update to the GOES (1 minute before
transmission).

4.4.1.110 GOES Transmission ID COUE . . . ..ottt e e e No D efault
The GOES transmission ID code determines the G OES transmission ID as assigned by the NESDI'S authority.
The GOES transmission ID consists of 8 characters ranging from “0" through “9” and “A” through “F”.
The GOES transmission ID will be rejected if it does not conform to the NESDIS format.

4,410,100 GMT OffSBl .. e Default (-5:00)
The GMT offset determines the time offset between the current time zone and the time at the Greenwich Mean. The
GMT valueis entered as an hour and minute offset (ie. HH:MM ). The minute offset is limited to 15 minute intervals.

GMT EXAM PLE
Greenwich, England, 0 GM T offset, is 5 hoursahead of Ontario, Canada (EST). Thecorrect GMT
entry for Ontario is then -5:00, ie. 5 hours behind Greenwich time.

4.4.1.112GMT Start Of TransmisSSiON . .. ...ttt e Default (00:00:00)
The GMT start of transmission determines the time of the firg tranamission after the start of the day (ie. 00:00:00 hours
GMT).

4.4.1.1.13 Self Timed Transmission Interval ........... . . . e Default (03:00:00)

The self timed TX interval determinesthe transmission interval for the GOES transmission whilein the self timed or self
timed/alarm GOES transmissionsmodes. The GOES transmissioninterval isassigned by the NESDISauthority and must
be greater than 2 minutes.

4.4.1.114 Regular Random TX Interval . ... ... e e Default (03:00:00)
The regular random TX Interval determines the transmission interval for the GOES transmission while in the regular
random or random alarm GOES transmissions modes. The GOES transmission interval is assigned by the NESDIS
authority.

4.4.1.115 GOES Self-timed Channel . ... ... .. Default (1)
The GOES self-timed channel determinesthe self timed channel operation for the self timed and selftimed/alarm GOES
transmissions modes. The GOES channel number is assigned by the NESDIS authority (0-199).

4.4.1.1.16 GOES Random Channel . ... ... e e e Default (2)
The GOES random channel determines the alarm channel operation for the self timed/alarm and random alarm GOES
transmissions modes. The GOES channel number is assigned by the NESDIS authority (0-199).

4.4.1.117 Common Task Elements . ... ... No D efaults
There are no common elements in the RF transmission output task.

4.4.1.118 Update New Settingsto the GOES ... .. . .. e e Default (No)
This option appears only when the SAT HDR GOE S model is selected. T he settings chosen abov e can be stored within
the transmitters own memory banks for possible use asa stand-alone transmitter.

4.4.1.1.19 Add Power ACQUISITION Task ... ...t e e Default (No)
this option allows the user to include a power output reading task after setting up the RF output task. This task can be
added at any time by selecting menu option 1-Add Acquisition, then menu option 9-Add GOES Power Acquisition.

4.4.1.120 Type of Power Reading .. ... e e e e e Default (Forward)
Here, the user can select whether they would like to measure the Forward or Reverse Power or just the VSWR. This
option isnot available when the SAT HDR GOES option isselected.
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NOTE
The SAT HDR GOES transmitter only provides a ratio reading representing the VSWR. Nominal
transmission power values are 7.9 Watts at 100 baud rate and 15.8 Watts at both 300 and 1200
baud rates.

4.4.1.121 Unitsof Power Reading . ... ...t e Default (None)
Here the user can specify whether they would liketo see Watts, dBm or no units at all associated withthe Power reading.
This optionis not available if the SAT HDR GOES option is selected.

4.4.1.122 Start of Power Acquigtion and . ........ ... e Default (see below)
The default setting for the Start of Power Acquisition is 2 minutes after the Start of RF Output Task. This is not user
adjustable.

4.4.1.123 Interval of Power ACQUISItION . ... ... e Default (seebelow)

The default setting for the Interval of Power Acquidtion is the sameas for the Interval of RF Output Task. Thisisnot
user adjustable.

233)313133)331333333133131333313131333)1)1))))))))))
4.4.2 Add Modem Output

233313333313331331333331331331331331331)31))1)))))))
This option allows the user to set up various modem output tasks, including both land-line modems and radio modems.
Upon activation, the current system data is sent to the operator supplied telephone number, or in the case of aradio
modem, the information is sent to the recipient at the receiving end of the modem.

Through the use of the “V edas I| M odem Interface Auto Dial” capability and the software's built in alarm monitoring
it is possible to convert the Vedas |1 into a stand alone monitoring system. When functioning in this stand alone mode,
the appropriate offices will be automatically alerted in the case of an input exceeding a user supplied alarm limit.

Refer to section 8.0 for further details on the required set-up of the modem outputs. Refer to section 3.5.2.8 for
configuration set-ups.

4.4.2.1 Task Programming

4,42 L. L Priority Of Task . ..o e e e e No D efault
This parameter is the value used to index/reference the telephone output task in the system. Priority values 1 to 47 have
been dedicated to user entered tasks.

4.4.2.12 Telephone NUMbDEr . ... No D efault
This parameter allows the operator to specify the telephone number to be accessed upon the activation of the telephone
output task. Entered telephone numbers must meet one of the following formats 123-1234, 1-123-1234, or 1-123-123-
1234. If morethan one telephone number is required then more than one modem output task will berequired.
For the Radio Modem Output tasks, thisis simply the Task L abel.

4.4.2.13 Start Of OULPUL . ... Default (00:00:00)
The start of output time is the time of the first telephone output of the day. If the telephone output task isto be alarm
activated only, a start time of 24:00:00 should be entered.

4.4.2.1A40Utput Interval ... ... Default (01:00:00)
The output interval specifies the time interval between telephone outputs.

4.4.2.15Baud Rate . . . ... e e Default (9600)
The modem task supports baud rates of: 300, 600, 1200, 2400, 4800, 9600, 19200, 38400 and 57600. Check the
maximum baud rate of the modem in use.
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4.4.2. 16 NUMbBeEr Of Bits ... e e e e Default (8)
The operator must match the output serial data format to the expected serial data format at the other end. T he default
is 8 bits with 1 stop bit and no parity. The operator may select 8 bit or 7 bit data format.

4.4.2. 1.7 Number Of Stop Bits . ..o e Default (1)
The operator may select 1 or 2 stop bits.

4.4, 2. L8 Parity Bit ... Default (None)
The operator may select, none, even or odd parity if the number of bits has been setto seven. If eight bits are selected
it will use no parity always.

44219 Retry Delay (M in.) ... e Default (1)
The retry delay determines the time between a failed communication and the subsequent connection retry (1 to 59
minutes). The Vedas Il will try to complete the connection 3 times before logging a failed telephone output attempt.
This setting is not available for Radio M odem Output Tasks.

4.4.2.110 Archive Modem OULPUL TIMe . ... e e e Default (Yes)
The archive modem output time determineswhether the time of the data update to the modem is date/time stamped into
the archive memory.

4.4.2.111 Modem Sends Last EXECULION TimMe . .. ...t e Default (Yes)
The modem output message will include the time of the last transmission.

4.4.2.1.12 Message Preamble . ... ... e e No D efault
The message preamble allows the user to prefix the modem output message with an al phanumeric string of up to 34
characters.

4.4.2.113 Common Task Elements . . ... No D efault

There are no common elements in the modem output task.

211333313331333133333333133331333133313331333)))))))

4.4.3 Measuring Unknown R esistance

2333133133133133133313331333133313313313313313)1)))))))
The analog acquisition task can be used to find the resistance of a sensor or aresistor. You will require an unknown
resistance to be measured and either one or three resistors of known value. Follow the analog acquisition programming
procedures and enter either “2 - Half Bridge” or “3 - Full Bridge” when asked for the measurement type.

4.4.3.1 Resistance M easur ement
The Vedas |1 will supply an output voltage on one of A0 - A3, the current will flow through the resistance bridge and
set up an input voltage that isdirectly related to the value of the unknown resistance. An Analog input will read this
voltage and calculate the resistance in Ohms.

4.4.3. 11 Half Bridge Method . . .. ... e No D efault
The half bridge method isavoltage divider that will set up one input voltage for theVedas|l toread. It can be used with
a single ended analog acquisition or a differential acquisition with the negative connection grounded. It requires one
resistor of known value connected between an analog output and the analog input. The unknown resistance must be
placed between the analog input and ground. The voltage at the input will be directly proportional to the unknown
resistance.

Analog Output (0 - 5 Volts)

Known Resistor

Analog Input

Known Resistor

Ground
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44312 Full Bridge Method . . ... .. . e e No D efault
The full bridge method will st up two inputvoltages for the Vedas||1 to read. Thisfull bridgemethod must be used with
a differential analog acquisition. It requires three resistors of known value and one unknown resistance. Connect the
resistors as shown. T he unknow n resistor can be placed anywhere in the circuit. The Vedas Il will ak which resistor
isunknown, R1, R2, R3 or R4. It will then ask for avalue for the other three. The voltage at the inputs will be directly
proportional to the unknown resigance and itsposition inthe bridge.

Analog Output (0 - 5 Volts)
R4 H] R1
+ Analog Input
- Analog Input
R3 H} R2
Ground
4.4.3.2 Task Programming
4.4.3. 2 L Priority Of Task . ..o e e e e No D efault
4.4, 3. 22 INPUL TY PO ettt e Default ( 0 = Differential)

This allowstheoperator to select the type of analog taskrequired. For red stance measurement there aretwo alternatives
(O=Differential, 1=Single Ended, 2=Battery, 3=Temperature). The defaultis a differential analog input. This allows
half bridge or full bridge to be used. The user can also select single ended analog inputsif a half bridge measurement
is required.

4.4.3.23 Analog Input Channel . . ... .. Default (0 or A)
The channel number allows the operator to slect the anal oginput channel from which the anal og measurementwill be
made. Differential from 0 (+ and -) to 6 (+ and -), or A through Sand A0 - A3 for single ended inputs. The Vedas Il will
prompt the operator appropriately depending on the input type selected. The full bridgeis only available with the
differential selection.

4.4.3.24 MeEasUr emMent TY P . ..ottt e e Default (0 = Volts)
Input either half bridge or full bridge. The Vedas Il will prompt the operator appropriately depending on the
measurement type required. The half bridge acquisition will request the value of the known resigor. The full bridge
acquisition will requeg the position of the unknown resistor and the values of the other three.

4.4.3.25 Analog Output Voltage . .. ... Default (0.000)
An excitation voltage is required for the resistance measurement. The user must enter the appropriate voltage (0.000
through +5.000 volts) at the prompt. A low resistance probe may draw too much current if a high output voltage is used.
If the known resistor is less than 1000 ohms, then alow voltage should be used.

4.4.3.26 Analog Output Channel ... .. ... e Default (2=None)
The operator will be prompted to select an output channel. There are four output channels available, (A0 to A3). The
Vedas Il unit will monitor usage of these outputs and alert the operator if achannel is being used by more than one task.
It isthe responsibility of the operator to make sure that if an output channel is being used by two different tasks it will
not affect the sensor readings.

4.4.3.2.7 Analog And Common Task Elements . ......... ... . i Default (2=None)
Follow the rest of the procedures of section 4.3.2 analog acquisition.
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33233553355332533353335333553355330533353330333))))
4.5 Data Retrieval

21233333333133331333133313331133311333113333133))))))))

45.1 Retrieve Memory Archive
This selection promptsthe operator to specify the date and time from which to gart the memory archive dump. The
operator may also choose to retrieveonly particular labelsby entering the label at the prompt. The dump is formatted
assingleacquisitions (ie. 33 character strings) beginning with acarriagereturniinefeed combination. During thearchive
dump, the operator may use the <ESC> key to abort the listing or alternately use the space key to stop thelisting for
observation. Any key will continue the archive dump.

Review Appendix A-6 for a description of the Vedas Il memory archive dump format. Some sensor types may contain
error messages in place of the data, refer to Appendix A -3 for information regarding the error messages.

23331331331331331333133313313313313313313)1))1)))))))
4.6 Usingthe Vedasll asa SCADA Terminal

233331313333133331331331313133133131)33)1)1)1))))))))
The Vedas |l is fully capable of becoming a SCAD A (Supervisory Control and Data Acquisition) terminal. The
acquisition task alarm options, along with theresident task contained in theVedas Il system, provide the tools to have
the Vedas Il system react and control various events.

An example of these cgpabilitiesisto have the Vedas |1 sop GOES transmissionsonce the battery voltage fdls below
apreset limit (11 volts) and then re-enabl e the transmissions when the battery voltage is restored ( > 11.5 volts). Inthis
scenario the user must program two battery tasks (the second task could be alinked task). Thefirst task would placean
alarm limitfor < 11 with the alarm task beingtask 100 (disable GOES transmitter). The second battery task would have
an alarm limit of > 11.5 with the alarm task being 101 (enable GOES transmitter).

The above example could be expanded to have acquisition tasks activate data output task sto notify the central office of
an alarm situation or activate a+12 volt strobe which may activate a switch to cause a correcting action to occur. The
possibilities are endless.
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SECTION 5.0
SYSTEM UTILITIES AND DIAGNOSTICS

22331331331331331331331331331331333133313)))))3))))))
5.1 System Utilities

23331331331331331331333133313331331331331331))))))))))
Vedas Il supports many system functions designed to allow the operator to test or view information about the current
operationof the Vedas These utilities, in the “Operators Mode Menu”, are a good technique for interactingwith sensor
data and sensor readings without stopping the operation of the Vedas I1.

5.1.1 ImmediateTask Execution
This feature allows the operator to immediately execute a data acquisition as specified by the task parametersand send
the acquired data to the programmers terminal. A local acquisition does not place any information in the archive
memory, nor will it update the GOES/M odem archive buffers.

5.1.1.1 Programmed Task
Upon selecting the local acquisition option the operator is presented with a list of available task priorities and their
respective labels. The operator specifiesthe desired task by entering the task's priority number. The operator may
reissuethe local acquisition by striking the <ENTER>key or alternately may specify another task. |f the operator places
theletter “C” after the priority number, theVedas|lwill continuously performlocal acquisitions of the specified task until
the <ESC > key is struck.

The operator should be aware that alocal acquisition option performs the acquisition in its entirety. In other words, if
the task is to provide an hourly average using a number of samples, the local acquisition will take 1 hour to acquire the
data. If amoreimmediate result isrequired, refer to section 10.0, site calibration.

5.1.2 View Archived D ata
This option allows the operator to view the acquired datain the Flash memory. Enter the date and time of the datato be
viewed. The operator is prompted to enter the labels of the datarequired. If no labels are entered, (strike enter at first
label request) all labels will be dumped. The Flash memory will start to send all of the data to the screen that was
recorded after the date and timeentered. The dump isformatted as single acquidtionsstarting with a carriage return/line
feed combination. During the archive dump the operator may use the ESC key to abort the listing or alternately use the
space key to stop the liging for observation. Any subsequent key will continue the archive dump.

5.1.3 Send Archived Data
This option allowsthe operator to transmit the acquired data from the Flash memory to a PC or the PCM CIA card. Enter
the date and time of the data to be sent. After entering the date and time, the memory retrieval routine will ask for the
deviceto transmit to, the PCMCIA card or to aPC. At thispointit will begin dumping the datato the gpecified device
If usinga PC, the operator should be prepared to captur e the datato a file for subsequ ent processing if required. Review
Appendix A6 for adescription on the V edas | Imemory archive dump format.

5.1.4 Emergency Message
The emergency message option allows the operator to substitute the regular RF transmitter message with a text message
in order to inform the central office of asituation. Thisoption is meant to be used in the case of an emergency situation.
This can also be accessed through the“Keypad/Display Menu”.

5.1.5 GOES Transmitter
The Vedas |Isupports the entry of anemergency message which will be transmitted via GOES at the next transmission
timeslot. Theemergency message option isaccessed viathe“Operaor Mode Menu”, item 7. After selecting the “ Create
Emergency Message” option, the operator will be prompted to enter the desired message. The message may consig of
up to 80 characters and is terminated with a carriage return.
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5.1.6 FormulalListing
This feature produces a listing of the acquisition formulas currently contained in the system. Thelisting will display all
of the user input formulas, 0 through 29, and all of the predefined for mulas, 30 though 43. If the formula listing does
not contain a formula suitable for your data requirements, refer to chapter 10, “Entering New Formulas”’. Contact
Valcom Limited to have the formula listing updated. A sample formula listing is shown below.

VEDAS Il Formula List
S===================== (where x = Current Task’s Acquisition Value)

30/ even = (x + Calibration Offset) * Calibration Gain
31/0dd = (x * Calibration Gain ) + Calibration Offset

32/23 = x * x

34/35 =1/ x

36/ 37 = Lakewood Tenp. Probe (10KOhm 5V Exite) 0-5 Volt Output to Deg. C
38/ 39 = Campbell Scientific Tenp. Probe (HMP 35C) 0-5 Volt Output to Deg. C
40/ 41 = Converts 4 Bit 77C W ng Sensor Direction into Degrees

42/ 43 = GOES TGT-1 Power Output Conversion to dbm

-- End of List --

Figure 5-1 Vedas || Formula Listing

5.1.7 Test For mula
This option can be used to test any of the formulas entered in the memory. Input a gain, an offset and a value for the
acquisition input, and compare the answer to an expected value. All newly entered formulas should be tested for
accuracy.

5.1.8 Resident Tasks
The Vedas |Isupports several “resident tasks” which may be invoked as an alarmed task. The following indicates the
currently existing resident tasks;

Task Priority Resident Task Function
100 Disable the GOES Transmitter.
101 Enable the GOES T ransmitter.
102 Disable Switched 12V Output 12S0
103 Enable Switched 12V Output 12S0
104 Disable Switched 12V Output 12S1
105 Enable Switched 12V Output 12S1
106 Display Greenwich MeanTime(GMT)
107 Beep Program T erminal Bell

Table 5-1 Resident Task Listing
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5.1.9

5.1.10

5111

Display PCMCIA Information

SYSTEM UTILITIESAND DIAGNOSTICS 5-3

This option displays information about the PCM CIA card that has been inserted into the PCM CIA memory card slot.
The card must be present. It will digplay the number of free bytes, the write protection status and the manufacturer’s

information about the card itself.

Erase/Format PCMCIA Card

This option will erase and format the PCMCIA card. When the formatting is completed, the card will be empty and

ready to storearchived data.

Upgrade VEDA S |1 Software From PCM CIA Card

This option allow s the operator to load new Vedas || software from the PCM CIA memory card. The card must contain

anew version of Vedas || software.

21233331333133313331333133313331333113333133331331)))))

5.2 Diagnostic Menu
233313313313313331333133313331333331331331331131))1))))))
The diagnostic menu allows the operator to verify the integrity of the Vedas Il unit and connected peripherals and to
perform set-up procedures on serial sensors prior to acquisitions (ie. set SDI-12 device address, etc.). Refer to the
Appendix for further information on communicating with sensors and external devices.

5.2.1

Direct RF Transmitter Communication
This feature allows direct communication with the GOES transmitter.

Refer to the GOES transmitter manual for the appropriate GOES command

sequences.

For 100bps low data rate transmitters, operator input isnot buffered.
Consequently, an entered character is relayed to the RF transmitter
immediately. The <ESC> key terminates the communication mode.

If the transmitter is an HDR GOES, characters are buffered and sent as
CSI (Campbell Scientific Inc.) formatted packets after a carriage
return. Macros are available to send common CSI commands.

**** Direct SAT HDR GOES Communication Mode **** ESC to quit
<CTRL-B> to toggle hex/dec mode

<CTRL-D> to send Read Config

<CTRL-E> to £nd Read Time

<CTRL-F> to send T ransmit Random Message

<CTRL-G> to send Read Status

<CTRL-O> to send Offline

<CTRL-P> to send Online

<CTRL-T> to switch to transparent mode

The Valcom VGOES transmitter provides extra diagnostic information
through atext based terminal menu. It can be accessed using
trangarent mode by pressing <CTRL-T>.

**** Transparent Mode ****
<CTRL-T> <CTRL-T> <CTRL-T> to quit
transmitter mode:lRUN]-v1.0.0 21:03:42
[1]eventlog
[2]system status
[3]process slots

Exit by pressing <CT RL-T> three times consecutively.
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5.2.2 Direct SDI-12 Communication
This feature allows direct communication with an SDI-12 channel. All user inputs are buffered until a carriage return
isreceived at which point the buffered message is communicaed to the SDI-12 device, observing thenecessary protocol
requirements. Refer to Appendix A-10for further information regardingthe SDI-12 communication standard command
structure

Before communications commence the operator will be prompted for the SDI1-12 channel number. The channel number
determines which SDI-12 port is being used. The entry of “0" or “1" corresponds to the SDI-12 channel number. An
SDI-12 acquisition using the requested channel number must currently exist in the system. The <ESC> key terminates
the communication mode.

5.2.3 Direct Serial Communication
This feature allows direct communication with a serial port. Operator input is not buffered. Consequently, an entered
characterissentto the serial deviceimmediately. Thisoption may al 0 be used to communicate directly with theintemal
modem, or to an exter nal telephone modem connected to the RS-232 serial port.

Before communications commence the operator will be prompted for the serial port channel. The channel selection
determineswhich serial port the operator will be using, the modem/RS-232 or the RS-485. A serial acquisition using
the requested channel number must currently exist in the system. The <ESC> key terminates the communication mode.

5.2.4 SDI-12 Loopback Testing
This feature allows the operator to verify the integrity of the SDI-12 communication ports. Prior to thetest the operator
must disconnect all existing sensors. A jumpe must be installed between the DATA connections on channels0 and 1
of the SDI-12 ports. The test iseasy to perform and verifies the operation of each port. Refer to Figure 5-1 for the
appropriate connections. Refer to Table 5-1 for error message interpretation.

SDI-12 Chan 0, Data ))))))))))))))))))) Data, SDI-12 Chan 1

Figure 5-1 Terminal Strip SDI-12 L oopback Connections

ERROR MESSAGES FOR SDI-12 LOOPBACK TEST

Error Message
Test Channel X -> Channd X Communications... Test FAILED !
Error Code XX

where the error code XX is a2 digit hexadecimal value;

Error Code Error Description
IXXX XXXX Received Break Only
XIXX XXXX Recorded Framing Error
XX1IX XXXX Recorded Parity Error
XXX1XXXX Recorded Overrun Error
0000 0000 Sent Character Was Never Received Or A Different Character Was Received

Table 5-2 Error M essages for SD1-12 L oop back Test
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5.2.5 Clear Archive Memory
The archive memory clear option allowsthe operator to clear all archive memory contained in the system. Each memory
archive bank, “0" through “9", will be erased. If the test returns afailed message the Vedas || unit should be marked as
unserviceable and then returned to Valcom Limited for repair.

5.2.6 Display Error Log
This optionallows the operator to view alist of errorsthe Vedas |1 hasencountered and will prompt the operator to clear
the log to read “No Errors”.

2133333333133313331333133313331333113331133331331)))))

5.3 Vedas || Information

233313313313313331333133313331333331331331331131))1))))))
This option of the diagnostics menu allows the operator to view important information about the unit. It is the easiest
way to determine what resources arepresentin the unit. It displays informationregarding I nitialization, memory usage,
program parameters, and clock corrections. Italso diglays information on the presence of hardware features such as
12 volt switch output, internal modem, analog section, keypad/display and the RS-485 interface.

The anal og section requires three calibration factors. They are listed as the (+ and -) 5 volt reference chip outputs, and
the temperature offset. If the unit does not contain an analog section, these number should be 5.0000, -5.000 and 20.0
degrees. The unit srial number is listed last. The srial number is important for maintaining service records on each
individual unit. The display shows all of the following information.

VEDAS |1 | NFORMATI ON

VEDAS Il Was Reset On -> 1998/12/31 At 08:30:15
VEDAS Il Was Last Initialized On -> 1998/12/31 At 08:30:15
Program Parameters Last Archived On -> 1998/ 12/31 At 08:30:15
Archive Menory W1l Be Full On -> 1999/07/ 16

0 Seconds Were Added To The RTC Clock Since 1998/12/31 At 08:30: 15
0. 000012 Seconds W II Be Added To the RTC At M dni ght

Program Par ameter Checksums

Cal cul at ed -> H5F4A

Current (SRAM -> 5F4A

Archi ved (FLASH) -> 5F4A

12 Volt Switches -> |Installed

I nternal Modem -> Not Installed
Anal og Secti on -> Installed

Di spl ay/ Keypad -> Installed
RS485 Interface -> Not Installed

Current 5 Volt Reference Chip Output Voltage -> 4.9948 or -4.9983
5 Volt Reference Chip Output At 25.00 Deg. C -> 4.9949 or -4.9984
Serial Number -> 980100

23331333333331331133313313313313313313313313313)1))))))
5.4 Other Diagnostic Functions Of The VEDA S|

23331333331331333133313313313313313313313313313)1))))))
5.4.1 Diagnostic T ask
The diagnostic task performsthe following diagnostic checks, a system par ameter check, a valid option check, atask

table check, and a check for a valid telephone condition.

The operator is able to edit the following diagnostic task parameters.
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5.4.2 Task Programming

5.4.2.1 Priority Of Task . ... e Predefined Parameter (50)
The diagnostic task has a predefined priority of 50. T he operator cannot change this.

5.4.2.2 Task Label ... .. No D efault
The label is the text that will precede the processed diagnogic acquisition in the output message. It may be 0to 10
alphanumeric characters in length.

5.4.2.3 Diagnostic Chedk Interval . ... ... .. . e Default (01:00:00)
This interval isthe time between automatic checks of the current error log. The default time is one hour. Thisinterval
can be set to record errors when they occur.

5.4.2.4 Archive Error Log Errors . ... Default (Yes)
The archiveerror log errors allows the operator to specify that the total number of diagnostic errors saved as a memory
archive data entry.

5.4.25 Error Log Errors Sent By RF Transmitter . ... ... ... e Default (2=All)
The “Error Log Errors Sent By RF Transmitter” option allows the operator to specify whether the Vedas |1 errors are
appended to the regular RF transmisson (GOES or Orbcomm). The operator may choose to transmit none of the errors,
only the system critical errors, or both the system critical and the diagnostic errors. The format conforms to Vedas |1
RF output format contained in Appendix A-5.

5.4.2.6 Modem SendsS Error LOg ErrorsS ... ... Default (Yes)
The “Modem Sends Error Log Errors” option allows the operator to specify whether the Vedas Il errorsare sent with
the regular modem transmission.
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5.5 System Error Log
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The system error log allows the oper ator to view and subsequently clear the system error log. The error log is broken
up into two categories depending on their effect on the Vedas 11 system. System critical errors and non-critical errors
are presented to the operator for action once the communication lirk is made. Diagnostic errors may only beviewed by
accessing the diglay error log option in the diagnostic menu. Errors are also recorded in the condensed task display in
the diagnostic task's last data column. System critical errors are given aweight of 1, while diagnostic errorsare given
aweight of .0001. (ie. 4 system critical errors and 5 diagnostic errors would be shown as 4.0005 errors).

5.5.1 System Critical Error
Systemcritical errorsarea major cause for concern and may cause partial or complete operational failure of the system.
These types of errors are usually caused by a Vedas Il system failure or a malfunctioning sensor.

5.5.2 Diagnostic Error
Diagnostic errors have been placed in the Vedas | to flag situations thatare invalid. Interpretation of these erors can
vary and should be reported to V alcom Limited if the number of errors becomes significant.

Refer to section A-3 for a description the Vedas |1 errors.

5.5.3 Program Checksum
This feature automatically performs a checksum calculation on the system program Flash memory to verify system
integrity. Thetest will return“Testing Flash ...” and then “Passed” or “Failed”. Inthe case that thetestreturns“ Failed”,
the Vedas |1 unit should be marked as unserviceable until the Vedas Il progran code can be reentered into the system.
Contact V alcom Limited in order to obtain the transfer and binary image files required to perform this procedure.
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SECTION 6.0
KEYPAD AND LCD DISPLAY
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6.1 Keypad and Display
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6.1.1

6.1.2

6.1.2.1

6.1.2.2

6.1.2.3

6.1.2.4

6.1.2.5

6.1.2.6

6.1.2.7

6.1.2.8

TheVedas|| canbe ordered with an optional keypad and display panel. Theliquid crystal display hastwo linesof twenty
characters which are used to display user prompts. The embossed keypad can be used to access many of the Vedas ||
functions. The keypad/display and a PCMCIA card can be used to gather and store data without the use of a computer,
a modem or an RF transmitter.

Power Usage

Use of the LCD display wakes the Vedas |l from power saving mode. The current draw for the unit while thedisplay is
activeis about 100 mA . Thedisplay is programmed to automatically turn itself off if a key has not been pressed within
the last one minute. This isdesigned to save power.

Keypad Functions

PWR - The Pow er K ey . ... e e e e e e No D efault
The <PW R> key will activate the display panel when pressed. W henitispressed, the display will show the error log and
request thatit be deared. If thereare no errorsin the sysem, it will display the Vedas |1 software version, the ime and
the date. If no other keys are pressed, thedisplay will shut off after one minute.

If the power to the unit has been interrupted, the unit may prompt the operator to verify the correct time.

If the unit isbeing accessed by another device such as the program terminal or the modem, then the display will read,
“Vedas!l IsAccessed By Another Device”. The display will show thismessage for four seconds and thenturn itself off.
The other device will have to be disconnected before the keypad and display can be used.

The <PWR> key is also used to turn the display off.

ENTER - The Enter Selection Key . .. ... .. e e No D efault
The <ENT ER> key is used to accept the current cursor selection. If the display is asking to reset the error log and the
cursor is indicating a default setting of “Y”, then the <ENTER> key will clear the log.

EXIT - The EXit Selection Ky . ... e e e e e e e e e No D efault
The <EXIT> key will exit the current menu selection and return to thelast menu displayed. It can also re-initialize the
unit if the time has been modified.

MODE - The Change Mode K ey .. ... e e e No D efault
The <M ODE> key isreserved for future software upgrades.

UP ARROW - TheChange Selection Key . ........ . e e e No D efault
The <UP> arrow key can be used to scroll between the menu slections and to increase a curor indicated item.

DOWN ARROW - The Change Selection Key . ... .. .. e No D efault
The <DOWN> arrow key can be used to scroll between the menu selections and to decrease a cursor indicated item.

RIGHT ARROW-TheMove Cursor Right K&y . ... . e No D efault
The <RIGHT > arrow key can be used to movethe cursor totheright. It will also scroll thedisplay to view or select parts
of the displayed informationthat do not fit in the 20 character wide display screen. Some lines of text arelonger than
20 characters.

LEFT ARROW -TheMove Cursor Left Key ... .. e e e No D efault
The <RIGH T> arrow key can be used to move the cursor to the left. 1t will also scroll the diglay back to view or select
parts of the displayed information that have scrolled off the left-hand side of the display screen.

6-1
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6.2 The KEYPAD Menu System
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The keypad and display have their ownmenu sysgem. Itis setup to allow the operator to perform any of the operations
required. The keypad options are listed below. They can be accessed by using the <UP> and <DOWN > arrow keysto
display the selection and the <EN TER > key to executeit. Thereferenceto PCMCIA istothe PCMCIA memory card.
The PCMCIA card will function as a floppy disk for storing files.

6.2.1 KEYPAD M enu Functions
Calibrate Task

Execute Task

View Current Data

Data To PCM CIA

Setup To PCM CIA
Setup From PCM CIA
Format PCMCIA
SetVedas |l Time

Set Terminal Baud

© 0N WNPE

6.2.1.1 KEYPAD M enu Option 1. Calibrate T ask . ... ... ... e e No D efault
This option allow s the operator to select and calibrate the acquisition task in thesysem. Use the <UP>and <DOWN>
arrow keys to select the desired task and press <ENTER>. The task will display its current readings and request the
operator to input the correct data. The operator must have a separate, calibrated sensor reading to input into the Vedas
Il. Usethe<RIGHT > and <L EFT> arrow keys to selectthe digitsto be changed and use the <UP> and <DOWN> arrow
keys to change the numbers until the displayed number is correct. Press <ENT ER> to accept the number. Press
<EXIT> to return to the “Keypad Menu” without entering a calibration number.

6.2.1.2 KEYPAD M enu Option 2. EXecute T ask ... ... ... e e No D efault
This option allow s the operator to select and execute atask to ensure thatit is functioning properly. Use the <UP> and
<DOWN> arrow keysto select the desired task and press <ENTER> to executeit. The task will display the task label,
the reading taken, and the time stamp. The operator can verify if the sensor readingis correct. Usethe <EXIT> key to
return to the “Keypad Menu”.

6.2.1.3 KEYPAD Menu Option 3. View Current Data . ...........u e e e No D efault
This option allows the operator to select and view the current data from any of the acquisition tasksin the system. Use
the <UP> and <DOWN> arrow keysto scroll through the data of each task. Pressthe <ENTER> key to view the next
scheduled acquisition for each task. Use <EXIT> to return to the “K eypad M enu”.

6.2.1.4 KEYPAD Menu Option 4. DataTO PCM ClA ... .. e No D efault
This option allows theoperator to transfer the archived data from the Vedas |1 Flash memory to the PCMCIA memory
card. Thisworks the same as operator menu mode sdection 3, “Send Archived Data”.

Set the write protect to OFF and insert the Memory card.
Selectoption4 and press <ENTER>.

The Vedas Il will prompt for the starting date and starting time.
The Vedas Il will then store the data in a file on the PCMCIA card.
Use <EXIT> to return to the “Keypad Menu”.

6.2.1.5 KEYPAD M enu Option 5. Setup To PCM ClA ... e No D efault
This option allows the operator to transfer the current program parameters from the Vedas!| Flash memory to afileon
the PCMCIA memory card. This works the same as configuration menu selection 10, “Send Program Parameters’.

Set the write protect to OFF and insert the Memory card.

Selectoption5 and press <ENTER>.

The Vedas Il will prompt for afile name.

The Vedas Il will then store the program parameters in a file on the PCMCIA memory card.
Use <EXIT> to return to the “Keypad Menu”.
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6.2.1.6 KEYPAD M enu Option 6. Setup From PCM ClA .. ... e e e i e No D efault
This option allows the operator to transfer new program parameters from the PCMCIA memory card to the Vedas |1
Flash memory. Thisworks the same asconfiguration menu selection 11, “Overwrite Program Parameters”.

Set the write protect to OFF and insert the Memory card.

Selectoption 6 and press <ENTER>.

The Vedas Il will prompt for the name of the input file.

The V edas 11 will then store the new program parametersin the Flash M emory.
Use <EXIT> to return to the “Keypad Menu”.

6.2.1.7 KEYPAD M enu Option 7. Format PCM ClA ... . e e No D efault
This option allows the operator to erase the contents of the PCMCIA card and reformat the card for new data gorage.
After reformatting, the card will be ready to accept new data files.

Set the write protect to OFF and insert the Memory card.
Selectoption 7 and press <ENTER>.

The V edas |1 will ask for confirmation of the request.
The Vedas Il will then erase and reformat the card.

Use <EXIT> to return to the “Keypad Menu”.

6.2.1.8 KEYPAD Menu Option 8. Set VEDASII Time . ... ... e No D efault
This option allowsthe operator to set theVedas 11 time. Usethefour arrow keysto modify the displayed time and press
<ENT ER> to accept it. Press <EX IT> to Initialize the unit.

Note:  Whenever thetimeismodifiedthe unit becomesuninitialized. Pressng <EXIT> will Initialize the unit and then
it will continue to run.

6.2.1.9 KEYPAD M enu Option 9. Set Terminal Baud ............ ... .. ... i, Default (0 - Autobaud)
This option allowsthe operator to select adifferent terminal baud rate. The <UP> and <D OWN > arrow keyswill change
the settings. Zero isthe autobaud feature. Press <EXIT> to return to the “Keypad Menu”.

6.2.2 Future Developments
This menu can be expanded in the future to include a feature that will upgrade the Vedas Il software directly from the

PCMCIA card. This option can allow easy softw are upgrades by simply inserting thecard and selecting the “Upgrade
Software” option.
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SECTION 7.0
INSTALLATION
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7.1 Introduction
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This section of the manual detailsinstallation procedures for correctly installing the V edas |1 equipment.

The deciding factor in insuringatrouble freeinstallation wheninstalling equipment in thefield isusually the preliminary
setup inthe shop. Duringthe setup,the Vedas || and associated sensors canbe tested and the Vedas|| is preprogrammed
to insure everything is working properly when you go to the site. Once you have the system working satisfactorily in
the shop, disassemble the setup and make sure that each item is packed along with any toolsrequired. If the site is
sufficiently remote, a number of spare items may be conddered.
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7.2 Unpacking
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Open the heavy cardboard carton and remove the packing material from the container. Carefully remove the static bag
containing the Vedas Il enclosure and place it on a properly grounded work station table top.

CAUTION
The Vedas Il system contains “STATIC SENSITIVE DEVICES’ which may be damaged if
appropriate precautions are not observed with respect to electrostatic discharge. Operators handling
or having access to the Vedas || electronics should ground themselves by wearing aproper wrist strap
or other protective device.

7.2.1 Inspection
Visually inspect the Vedas |1 enclosure for physical damage such as dents or scratcheswhich may have occurred during
shipment of the equipment to its destination. If equipped with a GO ES transmitter, check that it is fastened securely in
position. Ensure that all connectors and plugs are in good condition and are securely in place.

2331333333133333313313133331331313313)1313313)1)1)))))))
7.3 System Grounding

23331331331331331331331331333133313313313313313)1))))))
When installing the Vedas |1 atthe site, itisvery important to secure agood ground for the unit. A poor system ground
will compromise thelightning and trangent protection circuitslocated in the Vedas |l and expose the system to possible
damage. The grounded conductor should be fastened to the ground stud on the enclosure. It is marked with a ground
symbol.

An acceptable earth ground usually consists of a steel rod driven into the earth's surface approximately three feet. The
quality of the ground path depends on thesoil composdtionand the moisture content and will change throughout the year
as weather conditions change.

When laying out the grounding conductors (conductor size should be18 AW G or larger) at the site the operator should
ensure that only asingle path to the earth ground exists. This prev entstransients which develop due to loops which can
cause differences in electrical potentid within the grounding system.

7-1
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7.4 Power Protection System
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The Vedas Il unit is equipped with reverse, under and over voltage protection on the battery input connection.

7.4.1 Under-Voltage Protection
The Vedas || under-voltage protection circuit removes power from the Vedas!l once the battery voltage drops below
9.5 volts. TheVedas |l will test the input and resume normal operation if the input voltage hasincreased to ahigher level.
The +12 volt connectionson the termind strip and the +12 volt power linesin the SDI-12 interfacesare not affected by
the protection circuit.

7.4.2 Over-Voltage Protection
The Vedas|| over-voltage protection circuit starts to limit the battery voltage at 14.0 volts. TheV edas|| can run properly
up to 17 volts input. All Vedas || connectionsare protected by the over-voltage protection circuit. Thiscircuit has been
custom designed to provide over voltage protection while providing very little voltage drop across the circuit during
normal conditions.

7.4.3 Reverse-Voltage Protection
The Vedas || reverse-voltage protection circuitwill protect the Vedas |1 in case the power is accidentally connected in
reverse. The unit will not operate if the power is accidentally connected in revers.

211333313331333133313333333113333133331333313331333)))))

7.5 Sensor Connections
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Carefully read each snsor's hookup instructions and apply them to the Vedas | | connections available. Draw connection
diagrams detailing wire colours, functions, and terminating connections Note that you can reduce the overall power
consumption of the site if you are able to power the sensor via a +12 volt strobe rather than a constant +12 volt
connection.

Contact the sensor manufacturer if you are unclear regarding the proper connections. Valcom Limited isalso available
for consultation. We will require the installation manual for the sensor in order to provide guidance.
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7.6 Site Configuration Programming
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7.6.1 Set Telephone Interface
The Vedas |1 software must be informed of the type and parameters to be used in establishing a telephone interfece.
Refer to section 8.0 for parameter information regarding the establishment of a telephone interface.

7.6.2 Set RF Transmitter Type
The Vedas|| software must beinformed of the type and parametersto be used in establishing an RF transmitterinterface
Refer to section 9.0 for parameter information regarding the establishment of an RF transmitter interface.

7.6.3 Set Other Site Parameters
The operator may set other V edas |1 parameters to configure the Vedas Il system to individual preferences. On the
following page is atable detailing the parameter, ashort description of the default condition, and corresponding sction
in the manual that details the parameter.
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Parameter Description Default
Station Number/Name | Set the station number and name None
Date/Time Set the sysem date and time None

Date Format Set the display format of the date Y/M/D
Error Log Mode Set the error log mode to reset all errors at midnight No
Archive Memory Set the action to be taken once the FLA SH memory is full Ring

Mode

Power Down V oltage | Set the pow er down voltage, from 9.5 voltsto 11.5 volts 9.5V
Modem Interface Set up modem if present None
Menu Language Set the menu language Eng.

Terminal Baud Rate Set the default terminal baud rate (Default is autobaud) 0

Table 7-1 Additional Station Parameters

Save the configuration parameters after the programming iscomplete. The configuration parameters are saved by using
main menu selection 10, “ Save Program Parameters”.
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7.7 Setting SDI-12 Sensors
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In order to program the SDI-12 acquisitions, it is necessary to obtain the address of each SDI-12 sensor. Each SDI-12
sensor may have an internal address from (0-9), (a-z) or (A-Z). The operator should at this time verify that no sensors
havethe same address. Consult the operator's manual for the appropriate SDI-12 sensor for the address change command
if it is necessary to change a sensor's address.

In order to establish the address of each SDI-12 sensor, it is necessary to enter adummy SDI-12 task into the Vedas ||
system. Once thisis done, the operator may establish direct SDI-12 communications via the diagnostic menu (refer to
section5.2 for moreinformation). To establish the sensor'saddress, connect the sensor to the appropriate Vedas || SDI-
12 communications port. If unsure of the correct channel, theoperator will haveto try dl addressesfrom 0to 9 (ie. type
al<ret> where a is the address) until a sensor response is obtained (ie a<cr><If>). Once the address is established,
record the sensor address and disconnect the sensor. Repeat the above sequence until the address of all sensors has been
determined.

2333333333133313331333333333333331331331331)31))1))))))
7.8 Task Programming
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Once the Vedas Il software has been informed of the hardware setup, the operator isfreeto start entering the required
data acquisitions to access the desired sensors. Refer to section 4, “Acquisition Programming’ for information on
programming the data acquisitions.

Remember to save the acquisition program after the programming is complete. The program parameters are saved by
selecting main menu selection 10, “ Save Program Parameters”.
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7.9 Verifying Sensr Operation
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Note that all sensor connections should be performed with the power disconnected from the Vedas |1 system.

If an ammeter isavailable, placeit in serieswith the Vedas |1 battery cable positive connection. Observe the meter each
time the power is applied to the unit. An excessive current draw will be an immediate sign that the current hookup is
incorrect and requires review.

Connect one sensor at atime. After each sensor is connected, verify itsoperation by powering up the Vedas Il system
and performing a local acquisition from either the “Operator Menu” (section 5.4) or the “Site Calibration Screen”
(section 10).
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7.10 Calibrating Site
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Once all sensors are connected and verified as operational it will be necessary to calibrate the sensor readings to the
actual measured readings. This processinvolvesaccessing the“ Site Calibration Screen” from the main menu, accessing
the appropriate sensor label, performing a physical reading of the parameter being measured, and then entering the
reading intotheVedas |l system. The physical reading must be takenwith aseparate, calibrated sensor.Once thereading
has been entered, the Vedas 11 will perform a single acquisition of the sensor and compare the obtained reading against
the entered reading to obtain the difference. The software will then add the difference to the current calibration offset
value thereby calibrating the obtained reading to the entered reading. Refer to section 10 for further details on the
operation of the “Site Calibration” option.

If atask being calibrated has connected linked tasks the operator will beprompted on whether to adjust the calibration
offset parameter on each of the linked tasks.
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7.11 GOESTesting
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7.11.1

7.11.2

7.11.3

Testing of the LDR GOES transmitter can be performed by one of two methods. The firstis easily set up as two
acquisition tasks, the second requiresan RF power meter so that both forward and reflected power can be measured.
In both cases it is necessary to have a GOES transmitter task programmed into the Vedas |l system, followed by
manipulating the Vedas |l parameters to cause a transmission to occur.

Forcing a Transmission

In order to force a transmission to occur it is necessary to manipulate the Vedas |1 system clock to atime of less than
two minutes before a heduled GOES transmission. To determinethe time of a scheduled GOES transmission (you
must take into account the GMT offset) initializethe Vedas || sysem and use the condensed task display to determine
the time of the next GOES transmission (Nxt Acq. paameter). The system time should be set to the next GOES
transmission time minus three minutes. Once the timeis sd, initializethe system and wait. The GOES transmission
should occur less than 30 seconds after the schedule time.

GOES Power Acquisition

This test is a simple check of the GOES operation tested by the tranamitter itself. Enter two GOES power acquisition
tasks. Thefirst for forward power and thesecond for reflected power. Set the acquisition time for two minutes after the
schedul ed transmission time. The reaults should show aout 8-10 WattsForward and less thaen 0.4 Watts Reflected.

RF Power M eter

The RF power meter must be connected in serieswith the RF cable as close to the Vedas |1 unit aspossible. Ensure the
input side of the meter isconnected to the Vedas Il side During thetrangmission period, the meter should deflect to
show approximately 8-10 watts of forward transmit power and less than 0.4 watts of reverse reflected power.
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7.11.4 Poor Power Readings
If poor power readings are present for either of the two testing methods described above, remove the power from the

Vedas |l system and inspect the RF cable connections at the V edas || and antennalocations. Remove the connections
and verify that the centre conducting pin in the cable is present and not in contact with the outer shdl. Inspect theRF
cable and insure that there are no kinks and that the cabl e has not been damaged. Reconnect theRF cable and repeat the
transmisgon test. If poor power readingsare still present, substitute the RF cable and then the antenna with spares (if

available) until the faulty component is found.
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SECTION 8.0
VEDASII TELEPHONE INTERFACE
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8.1 Introduction
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The Vedas Il system has two methods of communicating via the telephone system. The first method involves adirect
connect internal modem that ismounted in the V edas |1 enclosure. The second method of interfacing is viathe RS-232
port which, when used with an external Hayes compatible modem, also providesa direct connect system.
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8.2 Vedas|!I Internal Modem Interface
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Access to the internal modem is performed via the telephone interface connector found on the connector board of the
Vedas Il encloaure. This is connected directly to theTIP and ring functions of the modem.

TheVedasll telephoneinterface providesthe necessary electronicsto directly connectto asinglelinetelephone network.
The V edas || software supports an auto-answ er mode operation with up to 14,400 baud rate.

8.2.1 Modem Setup
In order to program the Vedas |1 system to use the internal modem the operaor must firg ensure that the internal modem
isinstalled and that the jumpers JP1, JP2, JP3, JP4 and JP13 are NOT installed. To check this easily, from the main
menu, enter 8 - “DiagnosticsMenu”, then enter 9 - “Vedas I I nfformation”. The status of theinternal modem should be
displayed.

To access the modem parameter set-up from the main menu, enter 6 - “Configuration Menu”, then enter 8 - “Setup
Modem Interface”. Enter “No” to the password and then enter 1 - “Internal”. Setup the baud rate and data asspecified
below. The following lists each item in the modem set-up option, along with a description.

8.2.1.1 BaUd RaAle . . ..o Default (9600)
This option selects the baud rate of the telephone interface, rates of 300 baud to 14,400 are supported.

8.2.1.2 NUMbeEr Of Bits .. .. e e Default (8)
This option setsthe number of databits per word for the transmitted and received data.

8.2.1.3 Number of StOp Bits ... oo e Default (1)
This option setsthe number of stop bits for the transmitted data.

8.2.1.4 Parity Bit ..o Default (None)
This option sets the parity bit for the transmitted data. The input rangeis0-2 where, 0=none, 1=even, 2=o0dd. A parity
error on received data will cause the QUART error in the error log to be incremented.

8.2.0.5 Tone Dial ... Default (Tone)
This option determines the dial out method of any telephone output task existing within the system. A “Y” response
selects touch tone dialling while “N” selects the pulse dial method.

8.2.1.6 Hang Up Delay . . . ..o e Default (1)
This option sets the number of whole minutes that will expire between the last key entry and the automatic hang-up
performed by the Vedas |1 unit (range 1-10 minutes).

8.2.1.7 Archive Modem ACCESS TImM e . . ... e e e e e e Default (No)
This option allows the operator to select whether the time of telephone accesses will be gored in the memory archive.

8.2.1.8 Initial Data DUMP . . ... e Default (Yes)
This option allows the operator to specify, that upon receipt of a carrier, the Vedas Il unit will transmit the current
acquisition data via the telephone interface. The operator may subsequently access the main menu by striking the
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<Enter> key within 15 seconds after the initial data dump is complete. Further explanation of the data format is
contained in Appendix A-7.

8.2.1.9 Modem ANSWEN MESSATE . . . .ttt ettt et e e e e e e e e e No D efault
This is the user input message that will be tranamitted when the Modem answers an incoming call. It can be up to 34
charactersin length.

8.2.1.10 Change Password
This option allow s the operator to set restricted access through the use of a password system. Access via a telephone
isallowed for both restricted and non-restricted users, however, all set-up operations are confined to userswith password
access.

The operator isfirst prompted asto whether the password isto be changed. If yes then the operator is asked for the old
password. Upon verification the operator is prompted for the new password (20 characters maximum) and is then aked
to verify it. Note that during all password entry, the Vedas Il echoes “.” to the screen. Also, note that there is a
distinction between upper and lower case characters.

NOTE
The default system password is a < space> character.

Once thetelephoneinterface is enteredviatheVedas|| software slot assignment, the unit is set to the default conditions.
The auto answer mode isimmediately in effect.

22333333333333133313331333133313331333133311333))))))

8.3 Vedas || Serial Modem Telephone Interface
233)3313133331313333133133331331313333131)13)))1)1)))))
In addition to the Vedas |1 telephone interface card option the Vedas || now supportsan external serial modem option
via the RS-232 channel on the connector board. This option allow s the operator to use an external modem of their
choice Thisincludes the option of connecting a radio modem.

8.3.1 Modem RS-232 Connections

TXD  )3)))))3)3))3))3)))))))) 2 Transmit (RS-232)

RXD  )3))3))3))3)))))))))))) 3 Receive (RS-232) Modem
Vedas || GND  ))))))))))))))))))))))) 7 Ground Connector

CcD DIIII0)00)0))0))))))))) 8SD (DB-25)

RI DII)I0)3)010))0))))))))) 22RI

Figure 8-1 Serial Modem Cable Connections

8.3.2 Modem Setup
In order to program the Vedas |1 system to use the externd modem the operator mug first ensure that the jumpers JP1,
JP2, JP3, JP4 and JP13 are Installed. To check this easily, from the Main Menu and enter 8 - “Diagnogics Menu”, then
enter 9 - “Vedas |l Information”. The status of the internal modem should be displayed as“Not Installed”.

To access the modem parameter set-up from the main menu, enter 6 - “Configuration Menu”, then enter 8 - “Setup
Modem Interface”. Enter “No” to the password and then enter 2 - “External”. Setup the baud rae and data as specified
below. The following lists each item in the modem set-up option, along with a description.
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8.3.2.1 BaUud Rate . ...t e e Default (9600)
This option selects the baud rate of the telephone interface, rates of 300 baud to 57600 are supported.

8.3.2.2 NUmMber Of Bits . ... Default (8)
This option setsthe number of databits per word for the transmitted and received data.

8.3.2.3 NUumber Of StOp Bits . ... Default (1)
This option setsthe number of Stop bits for thetransmitted data.

8.3.2.4 Parity Bit ..o Default (None)
This option sestheparity bit for the transmitted data. The input range isO-2 where, 0=none, 1=even, 2=odd. A parity
error on received data will cause the QUART error in the error log to be incremented.

8.3.2. 5 Tone DAl ... e Default (Tone)
This option determinesthe dial out method of any telephone output task existing within the system. A “Y” response
selects touch tone dialling while “N” selects the pulse dial method.

8.3.2.6 Hang Up Delay . .. ..o e e Default (1)
This option sets the number of whole minutes that will expire between the last key entry and the automatic hang-up
performed by the Vedas Il unit (range 1-10 minutes).

8.3.2.7 Archive Modem ACCESS TIM e . . ... e e e e e e e Default (No)
This option allows the operaor to select whether the time of telephone accesses will be stored in the memory archive.

8.3.2.8 Initial Data DUMD . ..o e e Default (Yes)
This option allows the operator to specify, that upon receipt of a carrier, the Vedas Il unit will transmit the current
acquisition data via the telephone interface. The operator may subsequently access the main menu by striking the
<Enter> key within 15 seconds after the initid data dump is complete. Further explanation of the data format is
contained in Appendix A-7.

8.3.2.9 Modem ANSWEr MESSATE . . . ot i ettt e ettt e e e No D efault
This is the user input message that will be transmitted when the modem answersan incoming call. It canbe up to 34
charactersin length.

233)313333)331313333133131333313133331331313)13)1)))))))
8.4 Type Of Service

2333133333133313311333331331331331331331331331))1))))))
The Vedas Il isdesigned to be used on standard device telephone lines. It connects to the telephone line by means of a
standard jack called the USOC RJ-11C (or USOC FJ45S). Connection to telephone company provided coin service
(central office implemented systems) is prohibited. Connection to party line service is subject to state tariffs.
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SECTION 9.0
VEDASII RF TRANSMITTER INSTALLATION

2233331333313333133313331333133313331333133311333))))))

9.1 Introduction

)3233553335332533253325333533353335333553305330033)))
This section deals with the installation and verification of the GOES transmitter. The Vedas Il software supports the
Telonics TGT -1 transmitter, the V alcom model 697-07 transmitter and the V GOES model HDR transmitter.

2333133133133133133313331333133313313313313313311)1))))))
9.2 Synthesized GOES Transmitter

2331333333)3133333313133331331313333131)33)1)1)))))))
The GOES transmitter is used by the Vedas Il to send environmental data observations from ground stations to the
GOES satellite. Data and programming information are input to the transmitter over a bidirectional serial ASCII port
in the unit. Any of the 199 N orth American GO ES channels may be selected through the operator menu.

The GOES transmitter is compact and highly reliable. It incorporates extensive VLSI technology and haslow power
consumption. It isdesigned to withsand the most severe of climatic conditions and is certified by the NOAA/NESD IS
for stand-alone operation with the GOES sysem.

9.2.1 Installation
Installation of a GOES transmitter into a Vedas Il unit is not a simple procedure and is ideally suited to the shop
environment.
9.2.1.1 Requirements
Y ou will require:
GOES Transmitter, TGT-1, 697-07 or SAT HDR
GOES Transmitter Cable
GOES Transmitter RF Cable
GOES Antenna and Cable
GOES Mounting Bracket
Mounting Hardware
697-07 Mounting Bracket (if 697-07 isto be Installed)
SAT HDR Mounting Bracket (if SAT HDR is to beinstalled)
GPS Antenna and Cable (if SAT HDR is to be Instdled)

Please contact Valcom if you do not have all of the requirementsas listed above. Please note that none of the cablesused
in the first generation of VEDAS may be able to be used in the VED AS 11.

9.2.2 Mounting the GOES T ransmitter.
1. The power MUST be disconnected from the Vedas I1.
2. Turn OFF theinternal battery if there is one present in the unit.
3. Theinstdler should follow static sendtive precautions and wear a ground strap.
4. Open the cover of the Vedas II. Remove the PCM CIA card if there is one in the unit.
5. Remove the 4 screw covers from the screw s on the cover panel. Remove the 4 screws.
6. If the panel has a keypad and display, itwill have wires attached underneath.
7. Carefully lift the panel making sure not to damage the PCMCIA connector.

8. Disconnect the keypad connector and the display connector if present.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Remove the panel and place it aside. Make sureit is not resting on the display module. It is static sensitive.
If theunit has an internal battery, disconned the connector on 2.
Remove the mounting bracket in the unit if it is present; otherwise, remove the two stand offs.

If you areinstalling a TGT-1, remove the internal battery if present. Mount the TGT-1 on the GOES bracket using
three 6-32 x 3/8 flat head screws. Replace the battery.

If you areinstalling a 697-07, it should already be mounted on the 697-07 mounting bracket. Hook the bend of the
697-07 bracket into the slot on the GOES bracket. Attach it withtwo 8-32 x 3/4 pan head screws & the other end.

If you areinstalling a SAT HDR, slide the two “C” bracketsaround the trangmitter and attach the assembly to the
GOES bracket using four 8-32x 1/2 flat head screws, four #8 lock washers, four #8 flat washers and four 8-32 nuts.
When installed, the trangmitter should sit parallel to the bottom of the VEDAS Il enclosure with the RF output
connector facing the back |eft corner.

Connect the Goes communication cable to the GOES transmitter and tighten the screws. The TGT -1, the 697-07
and the SAT HDR require different cables.

Mount the GOE S bracket into the unit.

Carefully reconnect the internal Battery cable to J9, if it is present. It should only fit one way.

Carefully connect the GOES communication cable to J12 on the printed wiring board. It should only fit one way.
Connect the intemal GOES RF cable to the GOES RF connector and to the antenna connector on the VEDAS.

If you areinstallinga SAT HDR, connect the GPS cabl e to the GPS antenna connector on the G OES transmitter and
the \n to the GPS antenna connector found on the inside of the VEDAS enclosure.

Get thecover panel. Ifit has akeypad and display, connect the flat keypad connector to “J3 - Keypad”. Connect the
ribbon cable connector to “J4 - Display”. The cables should not betwisted.

Lift the PCMCIA connector tab. Carefully place the panel back onto the unit making sure not to damage the
PCMCIA connector.

Attach the four screws and screw covers.
Connect the antenna cable and antenna to the antenna connector as described in the antennamounting proced ures.
DO NOT operate the GOES transmitter without an antenna or calibraed RF dummy load.

If you areinstalling a SAT HDR, connect the GPS antennato the GPS antenna connector found on the outside of
the VEDAS enclosure.

Connect the power and follow the start up procedures. If there is a problem, disconnect the power.

Test the keypad and display using the sygem diagnostic menu. Setup the GOES transmitter using aRF transmitter
output task.

9.2.2 GOESTesting
Refer to section 7.11, “GOES Testing”.
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SECTION 10.0
ENTERING ACQUISITION FORMULAS

22333333333333133313331333133313331333133311333))))))

10.1 Acquisition Formulas

23333331333133313331333133313313313313313313313313)1))))))
The Vedas |l can apply conversion formulas to the data of any acquisition task. These formulas are used to convert
readings taken from an input voltage into other formats such asatemperature or pressure reading. The acquisition task
automatically applies aformulato every acquisition. T he default is formula 31, which simply multiples by alinear gain
and adds an offset. The defaultgainis1.0000 and thedefaultoffsetis 0.0000. The reading will not change if the defaults
areused. Formula 30 would add the offset and then multiply by the linear gain. If the defaults are used the reading will
also be the same.

2333133133133133133133133313331331331331331))1)))))))
10.2 Formula Listing

23331331331331333133313331333133313313313313313)1))1))))
This feature producesalisting of the acquidtion formulas currently containedin the system. Thelisting will display all
of the userinput formulas, 0 through29, and all of the predefinedformulas, 30 though 43. A sample of the formulalisting
is shown below.

VEDAS || Fornmula List

S================= (where x = Current Task’s Acquisition Value)
30/ even = (x + Calibration Offset) * Calibration Gain

31/0dd = (x * Calibration Gain ) + Calibration Offset

32/23 = x * x

34/35 =1/ x

36/ 37 = Lakewood Tenp. Probe (10KOhm 5V Exite) 0-5 Volt Output to Deg. C
38/ 39 = Campbell Scientific Tenp. Probe (HMP 35C) 0-5 Volt Output to Deg. C
40/ 41 = Converts 4 Bit 77C Wng Sensor Direction into Degrees

42/ 43 = GOES TGT-1 Power Output Conversion to dbm

-- End of List --

Figure 10-1 Vedas |l Formula Listing

10.2.1 Entering A New Formula
The operator can enter anew formula into the Vedas |1 for use by any acquisition task. There are 30 formula numbers
available for user input, numbered 0through 29. The operator can access this feature through the configuration menu,
option 9, “Enter Formula”.

The Vedas Il will list the following instructions on the screen and then prompt the operator to enter “Formula 0". 1t will
list any formula that may already be present. All of the formula numbers will be listed in order and the operator may
select any unused number for a new entry.

Use x as the current task's acquisition val ue.

Use z as the result of an optional 1st stage fornula.

# Represents a task priority number from 1l to 48.

VALI D | NSTRUCTI ONS (Executed From Left To Ri ght):
*zmul tiply /=divide %reminder +=add -=subtract ~=raise to the power
#mi#E=mi ni mum #M#=maxi mum #v#=average acqui sition value in task range
NOTE: Above Instructions All Have The Same Priority

c=cosi ne s=sine t=tangent q=square root ()=do first ;=calculate z

C=arc cosine S=arc sine T=arc tangent f=fractional i=integer |=1/X

h=hyper bolic cosi ne H=hyperbolic sine y=hyperbolic tangent

e=exponential |=natural |og L=base-10 | og a=absol ute val ue

P=3. 14159265359 d=r ad- >deg r=deg->rad @f=get acquisition value from task
EXAMPLE: I (1.23*x) ; 4+(x*z)-(z"2*2)+(x"3*3)

FORMULA 0 ->

10-1
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10.2.2 Important Entry Notes
It isimportant to understand these mathematical functions and use them properly or the results may be unpredictable.
Here are a few things to remember when adding a formula.

Even numbered formulas will add the calibration offset and then multiply by the calibration gain.

Odd numbered formulas will multiply by the calibration gain and then add the calibration offset.

Do not try to divide by zero. The answer will not be useful.

Nested brackets are allowed.

Formulas execute in mathematical order.

The Vedas Il will inform the operator of entry errors.

Logarithms must have a p ositive, non-zero input.

It isimportant to test a new formulato ensureit is correct.

Subsequent task calibration may alter the calibration offset value to calibrate the specific readings for that sensor.

10.2.3 Testing T he For mula
This feature allows the operator to test any formuato make sure the valuesare correct. From the operator mode menu
enter 7, “Test Formula”. Thisoption will display all of the formula currently in the system and prompt the operator for
the formula number. It will reques and calibration gain and calibration offset and then an input value. The formulawill
run and display the result for operator verification.

10.2.4 Mathematical Functions And Operators
The Vedas Il formula can use simple mathematical operators such as plus, minus, multiply and divide. It can also use
mathematical functions such as trigonometry functions, square roots and logarithms.

Use x as the current task's acquisition value. (L ower case only)

Use z as the result of an optional 1st stage formula. (Low er case only)
Use w as the result of an optional 2™ stage formula. (Lower case only)
# Represents a task priority number from 1 to 48.

VALID INSTRUCTIONS:

Mathematical Operators Available

* multiply / divide

% remainder + add

- subtract A raise to the power
#m# minimum #M# maximum

#v#t average acquisition value in task range

Mathem atical Functions Available

c=cosine s=sine t=tangent

g=square root ()=do first ;=calculate z

C=arc cosine S=arc sine T=arc tangent
f=fractional i=integer 1=1/X

h=hyperbolic cosine H=hyperbolic sine y=hyperbolic tangent
e=exponential I=natural log L=base-10 log
a=absolute value P=3.14159265359

d=rad->deg r=deg->rad

@#=get acquisition value from task

EXAMPLE: [(1.23*X) ; 4+(x* z)-(z"2* 2)+(x"3* 3) Where; x = the acquisition value from the sensor
z=1n(1.23* x) (Natural Logarithm)

Answer =4+ (x*z) - (z/2*2) + (x"3*3) -> 4 + (x*In(1.23*x)) - (In(1.23*x)*In(1.23*x)* 2) + (x"3*3)

Therefore, if x = 1.5 volts
Then Answer = 14.293457
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SECTION 11.0
OPERATIONAL THEORY

231333133311333133333333133331333313333133313331333)))))

11.1 Time-driven Tasks

23313333331333333133131333313313133133131333)1)1)))))))
The Vedas || operates on atimed schedule of events. The scheduled tasks are normal time dependant acquisition tasks
and are set to execute at the starting times and intervals programmed by the operator. Use main menu selection 4,
“Display Vedas Il Schedule” to observe the scheduled gsart times and interval times for each task. They run
unconditionally and cycle on adaily basis. Eachtime atime-driven task isexecuted, theVedas|| will update the schedule
and allocate a new time for the task to execute. Every time-driven task will execute at least once per day.

23313133333313133331331313313313133331331311))31)1)))))

11.2 Event-driven Tasks

2333313133331331333313313131331331313113131)1))))1)))))
Event-driventasks are the exception to the Vedas |1 schedule. They are also knownas“event triggered alarm taks”. As
the name implies, they run attimes controlled by external events. They can be any task programmed into the system as
well as the resident tasks. Typically, they can be any programmed task, but are often entered for a conditional start to
perform acquisitions when some unusual external condition exists. TheVedas|| residenttasks can only operate asevent
driven alarm tasks. An event-driven task, when activated, runs only once.

A time-driven task mug be used to trigger an event-driven task through the activation of alarm limits When
programming a time-driven task, the user is aked for an optional alarm limit for the dataacquired. If one is entered,
the alarm limit will activate a specific task once the alarm limit is exceeded. The event-driven task runs to completion
and terminates. The task is specified by its priority number.

Typical applicationsof event-driven tasks areto increase acquisition rates or to notify aremoteoperator, viatelephone,
or GOES that an alarm condition exists. The resident tasks can be used to disable the GOES transmitter or a switched
12 volt output if atask alarmfinds a problem that could cause damageto the unit. Refer to 13.6.3 for an example of this
type of alarm.

Insummary, if anormal time-driven acquigtion exceedsthe programmablealarmlimit, an event-driven alarm acquistion
isinvoked. An event-driven alarm task can be any existing task within the system including the GOES transmitter or
atelephone output. The alarm task system providesthetoolsto create a DCP with alarmcondition reporting in real time.

233131333313313133331313133133131)33)131)11)1)1)))))))
11.3 Sanity Timer

233)3133333313133331331313313313133133131311))31)1)))))
The hardware-based sanity timer circuit constantly monitors operationsand will automatically activate ahardwarereset,
causing a sanity timer error, should it detect the software operation has been corrupted. T he sanity timer circuit
guarantees that once set, the Vedas |1 unitwill not fail due to a software corruption.

2333)333331333133113331331133113313313313313313313)1))))))
11.4 Power Saving M odes

223313313313313313313313313313331333133313333333))))))))
The Vedas |l hastwo power modes; afully active mode which occurs when the V edas |1 is handling acquisitions and
a deep sleep mode which isinvoked when the Vedas |1 isidle and no activity is required in the next 5 seconds.

Power consumption in the fully active mode for a loaded Vedas |1 system will vary according to the specific task it is
performing. Normally it will be below 50 mA. The GOES transmitter will draw an additional 10 mA minimum. The
GOE S requires approximately 4 amps when transmitting.

Power consumption for the deep sleep mode for aloaded Vedas Il sysem will be less than 1.5mA. Asthe deep sleep
mode will be invoked for a majority of the time, the Vedas Il will experience a reduction in the overall power
consumption of the system.

11-1
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23331333331333133113331331331331331331331331331))1))))))
11.5 Analog Task Acquisition Events

23333313333333313333133331333133313331333133311333))))))

The following events occur during the execution of an Analog acquisition.

1.

8.

9.

If areference voltage or switched 12 volt output voltageis required, itis activated a the next schedul ed activation
time minus the warm-up time.

If areferencevoltageisrequired, the reference voltageisactivated and isfed back to adedicatedinput in the Analog
section. The reference voltage is adjusted until it matches the desired level (ie. compensation for load).

At the scheduled acquisition timethe first sample is acquired.

If areference voltage or switched 12 volt output isrequired and if the time to the next sample time is greater than
the warm-up time, the reference voltage or snthed 12 volt output voltegei s removed and re-activated at the time
of the next sample, minus the warm-up time.

All samples are gathered and processed according to the sample option.

The formulanumber isprocessed.

The calibraion slope/offset val ues are processed.

If selected by the operator, the acquisition value is placed in the memory archive.

If the acquisition meets the TX archive criteria, the value is placed in the transmit archive.

10. The next acquisition time iscalculated and placed in the time queue.

2333333333133313331333333333333331331331331331))1))))))
11.6 Digital Acquisition Task

23333133313333333313331333133313331133331333)13)))))))

The following events occur during the execution of a digital acquisition.

1.

2.

If adigital strobeisrequired itis activated at the next scheduled activation time minus the warm-up time.
At the scheduled acquisition time the first sample is acquired.

If adigital strobe wasrequired, and if the time to the next sample time is greater than the warm-up time, the digital
strobe is removed and re-activated at the time for the next sample minus the warm-up time.

All samples are gathered and processed according to the sample option.

The formulanumber isprocessed.

The calibration slope/offset values are processed.

If selected by the operator, the acquisition value is placed in the memory archive.

If the acquisition meets the TX archive criteria, the value is placed in the transmit archive.

The next acquisition time iscalculated and placed in the time queue.
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11.7 Event Counter Acquisition Task

23333333333333133331333133313331333133313331133)))))))

The following occurs every 10 ms for each event counter acquisition placed in the system.

1.

The current event counter input is read, compared to the last read valueand incremented if the change equals the
programmed transition level.

The following events occur during the execution of an event counter acquisition.

1.

At the scheduled acquisition timethe current event count isacquired.

The formulanumber isprocessed.

The calibration slope/offset val ues are processed.

If selected by the operator, the acquisition value is placed in the memory archive.

If the acquisition meets the TX archive criteria, the value is placed in the transmit archive.
The current event count is cleared if optioned by the operator.

The next acquisition time iscalculated and placed in the time queue.

2333133333133313311333133113313313313313313313313)1))))))
11.8 sShaft Encoder Acquisition Task

2233313333333313331333133313331333133313331133))))))

The following eventsoccur every 10 ms for each shaft encoder acquisition placed in the system.

1.

2.

3.

If adigital grobeisrequiredit isactivaed.

The current shaft phase configuration isread and compared with the last value. The resident shaft encoder count
is modified accordingly.

If adigital srobeisrequiredit isremoved.

The following events occur during the execution of an shaft encoder acquisition.

1.

2.

At the scheduled acquisition time the first sample is acquired from the resident shaft encoder count.
All samples are gathered and processed according to the sample option.

The formulanumber isprocessed.

The calibraion Slope/Offset values are processed.

If optioned by the operator, theacquisition value is placed in the memory archive.

If the acquisition meets the TX archive criteriathevalue is placed in the archive.

The next acquisition time iscalculated and placed in the time queue.
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11.9 High Speed Counter Acquisition T ask

22333333333333133331333313331333133313331333113331)))))

The following events occur during the execution of a high gpeed event acquisition.

1.

8.

9.

If adigital strobeisrequired itis activaed at the next scheduled activation time minus the warm-up time.
At the scheduled acquisition timethe first sample is acquired.

If adigital strobe is required and if the time to the next sample time is greater than the warm-up time the digital
strobe is removed and re-activated at the time for the next sample minus the warm-up time.

All samples are gathered and processed according to the sample option.

The formulanumber isprocessed.

The calibration slope/offset val ues are processed.

If selected by the operator, the acquisition value is placed in the memory archive.

If the acquisition meets the TX archive criteriathevalue is placed in the transmit archive.

The next acquisition time iscalculated and placed in the time queue.

2333133333133331133313313313313313313313313313)1))))))
11.10 Serial Acquisition Task

231333133313331333313333133311333313333133313331333)))))

The following events occur during the execution of a serial acquisition.

1.

10.

11.

12.

All characters received at the serial port are written to a FIFO (First In First Out) buffer equal to twice the
acquisition length insize.

If aswitched 12 volt output voltage isrequired itis activated at the next schedul ed activation time minusthe warm-
up time.

At the scheduled acquisition time the first smpleis acquired.

If aswitched 12 volt output voltage isrequired, and if the time to the next sample timeis greater than the warm-up
time, the switched 12 volt output voltage is removed and re-activated at the time for the next sample minus the
warm-up time.

The received data string is parsed for the appropriate data.

All serial tasks are processed similarly.

All samples are gathered and processed according to the sample option.

The formulanumber isprocessed.

The calibration slope/offset val ues are processed.

If selected by the operator, the acquisition value is placed in the memory archive.

If the acquisition meets the TX archive criteria, the value is placed in the transmit archive.

The next acquisition time iscalculated and placed in the time queue.

11-4
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11.11 SDI-12 A cquisition Task

23333133333333333313331333133313331133331333313)))))))

The following events occur during the execution of an SDI-12 acquisition.

1.

2.

8.

9.

At the scheduled acquisition timethe SDI-12 device issent the appropriae measurement command.

The SD |-12 device returns the time required to perform the measurement.

After the measurement time has elapsed, the SDI-12 deviceis sent a send datacommand.

The SDI-12 device sends the acquired data.

The data string is parsed for the appropriate data. The received string is then passed to the next secondary task.
All secondary tasks are processed similarly.

All samples are gathered and processed according to the sample option.

The formulanumber isprocessed.

The calibration slope/offset val ues are processed.

10. If selected by the operator the acquisition value isplaced in the memory archive.

11. If the acquisition meets the TX archive criteriathevalue is placed in the transmit archive.

12. The next acquisition time for the parent task is calculated and placed in the time queue

2333333333133313331333333331331331331331331)31))1))))))
11.12 Modem Output Task

22333313331333313331333133313331333133313331133)))))))

The following events occur during the execution of a modem output task.

NOTE
While the modem task is executing all communicationsto the program terminal are suspended
until the modem operationsare compl eted.

At thescheduled time of the modem output task theVedas || powers up and initializes the modem.

The modem is placed in the off-hook condition and the software waits until a dial tone is detected. If no dial tone
isdetected in 15 secondsthe modem card is powered down and theoperation re-scheduled at the current time plus
the re-try delay (maximum of 3 retries).

Once adial tone is detected, the software waits 1.3 seconds, then dials using touch or pulse dialling as sel ected by
the operator.

If no outgoing ring signal isdetected, the modem is powered down and the operation re-scheduled at the current time
plus the re-try delay (maximum of 3 retries).

If the call is not answered within 15 seconds the modem is powered down and the operation re-scheduled at the
current time plus the re-try delay (maximum of 3 retries).

Once the call is answered, the software waits for the detection of a carrier. If no carrier is detected within 15
seconds the modem card is powered down and the operation re-scheduled at the current time plus the re-try delay
(maximum of 3 retries).
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7.

8.

9.

Once a carrier is detected, the software proceeds to send the current acquisition values.

If the transmission issuccessful, the time of the modem output is placed in the memory archive if selected by the
operator.

The next modem output time is calculated and placed in the time queue.

)3333533353333333333333333533353335333533333333333)))
11.13 GOES Transmit Communication Task

211333313331333133313331333113333133331333313331333)))))

The following events occur during the execution of a GOES communication output task.

Immediately after system initialization, the GOES transmit parameters are sent to the GOES transmitter.

Self-Timed Transmisson

1.

2.

3.

At one minute before the scheduled time of transmission, the software transmitsthe contentsof all GOES archive
buffers to the GOES transmitter.

The memory archive is sent an entry stating the GOES update time if so optioned by the operator.

The next GOES output time is calculated and placed in the time queue.

Random Alarm Transmission For A 697-07 GOES Transmitter

1.

Immediately after initialization, the GOES output task isinvoked. Current GOES archive datais gathered and sent
to the GOES transmitter.

The GOE S update time is sent to the archive memory if selected by the operator.
The next GOES output time is calculated as the current time, plus the regular random transmit interval.

The GOES will transmit the data one time within the regular random transmit interval on the selected random
channel.

If an alarm condition occurs, the GOES output task is removed from the time queue and the GOES transmitter is
updated immediately. The GOES update time is sent to the memory archive if selected by the operator.

Once the random alarm TX interval expires, the reguar alam mode of operation is reinstaed.

Random Alarm Transmission For A TGT-1 GOES Transmitter or a SAT HDR GOES T ransmitter

1.

Immediately after initialization, the GOES output task isinvoked. Current GOES archive datais gathered and sent
to the GOES transmitter.

The GOE S update time is sent to the archive memory if selected by the operator.
The next GOES output time is calculated as the current time, plus the regular random transmit interval.

The GOES will transmit the data one time within the regular random transmit interval on the sdected random
channel.

If an alarm condition occurs the GOES buffer is updated immediately and the update time is sent to the archive
memory if selected by the operator.

The GOES transmitter isthen instructed to immediatel y transmit the data one timeon the selected random channel.
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23331333331333133113331331331331331331331331331))1))))))
11.14 Diagnostic A cquisition Task

2333133133313333331333133313313313313313313313313)1))))))
The following events occur during the execution of a diagnostic task.
1. Upon completion of thesystem initialization the diagnostic task is immediately invoked.
2. Theintegrity of the system set-up parameters stored in FL ASH memory is verified.

3. If amodem is presentand in the powered down state, the ring detect circuitry is verified to be active.

4. The next acquisition time iscalculated and placed in the time queue.
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SECTION 12.0
UPGRADING SYSTEM HARDWARE

223313313313313313313313313313331333133313333313))))))))
12.1 System Hardware

23331331331331331331331331333133313313313313313)1))))))
Vedas Il isnot amodular system. The Vedas I electronic hardwareis not user serviceable or field serviceable. T he only
field service operations are to install peripheral components like a GOES Transmitter, Internal Modem, or replace the
Internal Battery. Please contact Valcom if you require assistance installing any new items like these. Please contact
Valcom if aVedas Il unit requires an electronic upgrade. Software upgrades can be performed by the operator.

Vedas Il System Hardware is constructed mainly of surface mount devices. There are only two printed wiring boards,
the main board and the connector board. B oth of these boards are static snsitive and shouldNot be handled. All srvice
work should be performed at Valcom Ltd.

Postal Address Shipping ad dress
Valcom Ltd. Valcom Ltd.
P.O.Box 603 175 Southgate Drive
Guelph, Ontaio, Guelph, Ontaio,
Canada N1H 6L 3 CanadaN1G 3M5
Telephone: (519) 824-3220

Fax: (519) 824-3411

233331333313333133331333133313331333133331333313)))))))

12.2 Installation of Analog Section

233131333313333331331313333133131331331313313)1)1)))))))
Valcomcaninstall an analog sectionin any Vedas|| unit. Theunit must bereturned to Valcom for theinstallation. Please
contact Valcom about arrangements regarding the installation procedure.

2233331333313333133331333133313331333133313331133)))))))

12.3 Installation of Internal Battery

23)3)3)3333333131313331313131313)33313131313)))))))))))
Valcom can install an internal battery and battery charger in any Vedas Il unit. If the unit does not currently have a
battery charger then the unit must be returnedto Valcom for the installation. Please contact Valcom about arranging to
have this procedure done.

If the unit currently has a battery and battery charging circuit, but it is malfunctioning or requires a new battery, then it
should be returned to Valcom for repair.

2333133133313331333133313313333333313313313313)1))1))))))
12.4 Installation of High Speed Counter

23331331331331331331331331333133313313313313313)1))))))
Valcom can install ahigh speed counter in any Vedas Il unit. The unit must be returned to Valcom for the installation.
Please contact Valcom about arrangements regarding the procedure.

211333313331333133313331333113333133331333313331333)))))

12.5 Installation of Goes Transmitter

233313313313313331333133113311331331331331331331))1))))))
A GOES transmitter can be installed in any Vedas Il unit. The unit has mounting holes to accommodate the Telonics
TGT-1, theValcom 697-07, the Campbell Scientific SAT HDR or Valcom VGOES H DR transmitters. Each tranamitter
requires a different connection cable. Please refer to chapter 9 for details about the procedure.
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23333333333333133313331333133313331133331333313)))))))

12.6 Installation of Internal Modem

21333313331333133313331333133311333113331133311)))))))

Valcom can install an Internal Modem in any V edas Il unit. T he unit must be returned to Valcom for the installation.
Please contact Valcom about arrangements regarding the procedure.

If the unit isinternal modem ready, then the modem, Cermetek model CH1794, can beinstalled by foll owing the modem
installationprocedure. Please notethat the Vedas Il contains gatic sensitive components. Valcom doesnot assume any
responsibility for damage done to the unit due to installation of any module outside of Valcom Ltd.

CAUTION
TheVedasl|| sygemcontains* STATIC SENSITIVEDEVICES’ which may be damaged if appropriate
precautionsare not observed with respect to electrostatic discharge. Operators handling or having
access to the Vedasl| electronics should ground themsel ves by wearing a proper wrist strap or other
protective device.

12.6.1 Mounting the Internal M odem.

1.

10.

11.

12.

13.

14.

15.

16.

The power MUST be disconnected from the Vedas I1.

Turn OFF theinternal battery if there is one present in the unit.

The instdler should follow static sendgtive precautions and wear a ground strap.

Open the cover of the Vedas II. Remove the PCM CIA card if thereis onein the unit.

Remove the screw covers from the screws on the cover panel. Remove the screws.

If the panel has a keypad and display, itwill have wires attached underneath.

Carefully lift the panel making sure not to damage the PCMCIA connector or wiring.

Disconnect the keypad connector and the display connector from the main board, if present.

Remove the panel and place it aside. Make sureit is not resting on the display module, it is gatic sensitive.

Find the U13 marking on the printed wiring board. It should hav e two rows of sockets mounted on the board. Itis
directly over the program terminal connector on the side of the enclosure.

If the two rows of sockets are not there then the unit isNOT internal modem ready. Stop the installation and
proceed to sep 14.

Find JP1, JP2, JP3, JP4 and JP13 located beside U13. If there are shorting jumpers on the headers then they should
be removed. Remove each one carefully, Do NOT remove any others.

Carefully insert the modem into the tworows of socketsonthemain printed wiring board. It should only fit one way.
It should be well connected to the sockets.

Get the cover panel. If it hasa keypad and display, connect the flat keypad connector to “J3 - Keypad”. Connect
the ribbon cable connector to J4 - Display. The cables should not be twisted.

Lift the PCM CIA connector tab. Carefully place the panel back onto the unit making sure not to damage the
PCMCIA connector.

Attach the screws and screw covers.
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12.6.2

17. Connect the telephone line to the jack.
18. Connect the power cable and follow the start up procedures. If there is a problem disconnect the power.

19. Test the keypad and display using the system diagnostic menu. Set up the modem and test it using the diagnostic
menu. Dial into theunitand check proper operation of the modem.

Connections For An External Modem, Radio M odem or RS-232 I nterface.
An externd modem can be connected to the RS-232 connector on the side of the unit. Use the configuration menu
selection 8, “Setup Modem Interface” to st the operation of the Modem.

If the setup modem interfacewill not dlow an external modem because the internal modem is setup , then theinternal
modem must be removed and thejumpers mug be ingalled. The Vedas |l will not allow an external modem unless the
correct jumper connections are present. Refer to section 2.3.2 for the jumper settings.

Toremovetheinternal modem or to install the internal modem jumpers JP1,JP2, JP3, JP4and JP13, follow theinternal
modem installation procedureswith two changes. At step 12 add the jumpers to the headers, use atwo pin shunt assy.
At step 13 carefully remove the modem.
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SECTION 13.0
VEDAS | PROGRAMMING EXAMPLES

13.1 ANALOG ACQUISITION EXAMPLES

13.1.1 Battery Voltage Acquisition
Battery voltage is to be read at 5 minute intervals starting at the top of the hour. An hourly battery voltage reading
occurring at 15 minutes after the hour, is to be transferred to the modem and RF transmitter.

ADD Analog Acquisition

Priority of Task (1-47) -> 1
| nput Type (0=Diff, 1=Single Ended, 2=VEDAS Tenp, 3=Battery) <0> -> 3
Task Label -> Battery
Start of Acquisition <00:00: 00> ->
I nterval of Acquisition <01:00:00> -> 00:05:00
Nunmber of Sanples (1-18000) <1> ->
Out put Data Format (O=Exponential, 1-9=Nunmber of Digits) <0> -> 3
Archive Acquisition Data ? <Y> ->
Nunmber of Output Archives (0-99) <0> -> 6
First Acquisition For OQutput Archive <00:00> -> 00:15
Out put Archive Interval <01:00> ->
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Forrmul a Number (0-43) <31> ->
Cal i bration Gain <1.000000000> ->
Calibration Offset <0.000000000> ->
Alarm Limt (0=None or Limt After <=, >= @ or #start+stop) <0> ->
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13.1.2 Temperature Probe Acquisition
A Valcom temperaure probeis connected to channel 0 of the analog inputs. Using an excitation voltage of 1.788 volts
through abiasresistor of 23.1 Kohms connected to AO. A calibration gain of -100 and acalibration offset of 106.05 will
produce an output in degrees Celsius. It will take six readings per hour consisting of 10 samples each to be averaged
together. A sample rate of 1 sample per minute isrequired. Hourly temperature readings occurring a 20 minutes after
the hour are to be transferred to the modem and GOES transmitter.

ADD Analog Acquisition

Priority of Task (1-47) -> 2
| nput Type (0=Diff, 1=Single Ended, 2=VEDAS Tenp, 3=Battery) <0> ->
Anal og | nput Channel (0-6) <0> ->
Measurement Type (0=Volts, 1=Frequency, 2=Half Bridge, 3=Full Bridge) <0> ->
Anal og Out put Voltage (0 or 0.01-5) <0.000> -> 1.788
Anal og Out put Channel (0-3=A0-A3) <0> ->
Swi tched 12V Out put (0=12S0, 1=12S1, 2=None) <2> ->
Qut put Settling Tinme <00:00:01> ->
Amp Gain (1, 10, 100, 1000) <1> ->
Task Label -> TB
Start of Acquisition <00:00:00> ->
I nterval of Acquisition <01:00:00> -> 00:10:00
Nunmber of Samples (1-18000) <1> -> 10
Period of Acquisition <00:00:45> -> 00:09: 00
Sanpl e Option (0=Mn, 1=Max, 2=Last, 3=Avg, 4=Totalize) <3> ->
Cut put Data Format (O=Exponential, 1-9=Number of Digits) <0> -> 4
Archive Acquisition Data ? <Y> ->
Number of Output Archives (0-99) <0> -> 6
First Acquisition For Output Archive <00:00> -> 00: 20
Cut put Archive Interval <01:00> ->
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Nunber (0-43) <31> ->
Cal i bration Gain <1.000000000> -> -100
Cal i bration Offset <0.000000000> -> 106.05
Alarm Limt (0=None or Limt After <=, >= @ or #start+stop) <0> ->
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13.1.3 OBS-3 Turbidity Sensor

The turbidity sensor is to be connected to channel 1 on the analog interface. The output voltage swingof 0to +5 volts
correspondsto .02 t0 2000 FTU. The sensor requires an excitation voltage of 7 to 15 volts for 10 seconds before the
first reading can betaken. Itisconnectedto 12S1. Six readings per hour are required starting at 5 minutespast the hour.
Hourly readings occurring & 5 minutes after the hour are to be sent to the GOES transmitter. Each reading isto consist
of an average of 10 samplestaken at 5 second intervals. Task 10 isrequired to be activated viaalarm starting at a level
of 800 FT U and theninincrementsof 100 FTU. T ask 10 will cause astrobe to be activated which, in tum, drivesawater
pump sampling system.

ADD Analog Acquisition

Priority of Task (1-47) -> 3
I nput Type (0=Diff, 1=Single Ended, 2=VEDAS Tenp, 3=Battery) <0> ->
Anal og | nput Channel (0-6) <0> -> 1
Measur ement Type (0=Volts, 1=Frequency, 2=Half Bridge, 3=Full Bridge) <0> ->
Anal og OQut put Voltage (0 or 0.01-5) <0.000> ->
Swi tched 12V Output (0=12S0, 1=12S1, 2=None) <2> -> 1
Qut put Settling Time <00:00:01> -> 00:00:10
Amp Gain (1, 10, 100, 1000) <1> ->
Task Label -> OBS3
Start of Acquisition <00:00:00> -> 00:05:00
I nterval of Acquisition <01:00:00> -> 00:10:00
Nunmber of Samples (1-18000) <1> -> 10
Peri od of Acquisition <00:00: 45> ->
Sampl e Option (0=M n, 1=Max, 2=Last, 3=Avg, 4=Totalize) <3> ->
Qut put Data Format (O=Exponential, 1-9=Number of Digits) <0> -> 5
Archive Acquisition Data ? <Y> ->
Nunmber of Output Archives (0-99) <0> -> 6
First Acquisition For Output Archive <00:00> -> 00:05
Qut put Archive Interval <01:00> ->
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> -> N
Formul a Nunmber (0-43) <31> ->
Cali bration Gain <1.000000000> -> 400
Calibration Offset <0.000000000> -> .02
Alarm Limt (O0=None or Limt After <=, >=, @or #start+stop) <0> -> #800+100
Alarm 1 Activates Task <0> -> 10
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13.2 DIGITAL ACQUISITION EXAMPLES

13.2.1 Precipitation Gauge
The precipitation gauge consists of a weight scale to measure the amount of precipitation gathered. The weight
deflection drives an absoluteshaftencoder whichprovides a 12 bit (3 digit) BCD output. One bit is equivalent to 1 mm
of precipitation. The shaft encoder requires a supply voltage of +10 to +15 volts using 12S0. The output bits are
expressedin negativelogic. A precipitation valueisrequired every 30 minutes. The output readingsare to be expressed
in metres of precipitation. The GOES transmitter is scheduled to transmitevery three hours starting at 00:45 local time.
One reading per hour isto supplied to the GOES transmitter, the operator should insure the transmitted datais curr ent.

Start Time Calculation:
starttime = GOES Local Tx Time - GOES Update time- tak processing time
start time = 00:45- 0:01 - 00:00:20
start time = 00:43:40

Remove Seconds offset
start time = 00:43:00

Adjust for 2 readings per hour
start time = start time - 00:30:00
start time = 00:13:00

ADD Digital Acquisition

Priority of Task (1-47) -> 4
Digital Input LSBit 0-5=(0-5=D0-D5, 6=SDI-0, 7=SDI-1, 8-12=PCO-PC4) <0> ->
Number of Input Bits (1-13) <1> -> 12
Bit | nput Mode (0=BIN, 1=BCD) <0> -> 1
I nvert Input ? <N> ->Y
Nunmber of Output Bits (0-8) <0> ->
Swi tched 12V Out put (0=12S0, 1=12S1, 2=None) <2> -> 0
Out put Settling Time <00:00:01> -> 00:00:02
Task Label -> Precip Gau
Start of Acquisition <00:00:00> -> 00:13:00
Interval of Acquisition <01:00:00> -> 00:30:00
Nunmber of Samples (1-18000) <1> -> 10
Peri od of Acquisition <00:00:45> -> 00:00: 18
Sampl e Option (0=M n, 1=Max, 2=Last, 3=Avg, 4=Totalize) <3> ->
Cut put Data Format (O=Exponential, 1-9=Number of Digits) <0> -> 3
Archive Acquisition Data ? <Y> ->
Nunmber of Output Archives (0-99) <0> -> 6
First Acquisition For Output Archive <00:00> -> 00:43
Qut put Archive Interval <01:00> ->
Attach Time Stamp To Output Archives ?<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Number (0-43) <31> ->
Cal i bration Gain <1.000000000> -> 0.001
Cal i bration Offset <0.000000000> ->
Alarm Limt (0=None or Limt After <=, >=, @ or #start+stop) <0> ->
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13.2.2 Tipping Bucket Rain Gauge
The tipping bucket rain gauge provides 1 output pulse for every 1 mm of ran gathered. It is connected to PC4. An
hourly precipitation value is required starting at the top of the hour.

ADD Pulse Counter Acquisition

Priority of Task (1-47) -> 5
PCO-PC4 Switched Wth GND. SDI-0 & SDI-1 Switch Wth +5 Volts.
Pul se Counter Channel (0-4=PC0-PC4, 6=SDI-0, 7=SDI-1) <0> -> 4
Transition Level (1=Rising, 2=Falling, 3=Both) <1> ->
Reset Events After Each Sample ? <Y> ->
Task Label -> Tip Bucket
Start of Acquisition <00:00:00> ->
Interval of Acquisition <01:00:00> ->
Nunmber of Sanmples (1-18000) <1> ->
Qut put Data Format (O=Exponential, 1-9=Number of Digits) <0> ->
Archive Acquisition Data ? <Y> ->
Nunmber of Output Archives (0-99) <0> ->
First Acquisition For OQutput Archive <00:00> ->
Out put Archive Interval <01:00> ->
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Nunmber (0-43) <31> ->
Cali bration Gain <1.000000000> ->
Cali bration Offset <0.000000000> ->

Alarm Limt (0=None or Limt After <=, >=, @ or #start+stop) <0> ->

13.2.3 Incremental Shaft Encoder
Anincremental shaft encoder (quad phase output) isto be used to gather water level measurementsin astilling well. The
LSBit is connected to PC1 and the MSBit is connected to PC2, the power comes from a 12 volt output. Water level
measurements are required every 15 minutes starting at 2 minutes pag midnight. The specificreading occurring at 32
minutes past the hour is to be sent to the GOES transmitter.

ADD Shaft Encoder Acquisition

Priority of Task (1-47) -> 6
Shaft Encoder Channel LSBit (0=PCO, 1=PCl1, 3=PC3) <0> -> 1
Swi tched 12V Out put (0=12S0, 1=12S1, 2=None) <2> ->
Task Label -> Shaft
Start of Acquisition <00:00:00> -> 00:02:00
I nterval of Acquisition <01:00:00> -> 00:15:00
Number of Sanmples (1-18000) <1> ->
Out put Data Format (O=Exponential, 1-9=Number of Digits) <0> ->
Archive Acquisition Data ? <Y> ->
Nunmber of Output Archives (0-99) <0> -> 3
First Acquisition For Output Archive <00:00> -> 00: 32
Out put Archive Interval <01:00> ->
Attach Time Stamp To Out put Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Number (0-43) <31> ->
Cal i bration Gain <1.000000000> ->
Cal i bration Of fset <0.000000000> ->
Alarm Limt (O=None or Limt After <=, >= @ or #start+stop) <0> ->
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13.2.4

Absolute Atmospheric Pressure
An absolute presaure transducer is to be used to gather atmospheric pressure. A +12 volt supply voltage is required to
cause an output consisting of +5 volt pulses whose frequency is proportional to the measured pressure. The snsor
requires the supply to be present for 15 seconds for the output to become stabilized. A correction gain of -.2419 and
offset of -39688 are required to produce an output in millibars.

ie. (x + offset) x gain= millibars

ADD High Speed Acquisition

Priority of Task (1-47)
Hi gh Speed | nput Channel (0=HSO, 1=HS1l) <0>
Maxi mum Frequency (0.0001-200 KHz) <200.0000>
Swi t ched 12V Qut put (0=12S0, 1=12S1, 2=None) <2>
Qut put Settling Time <00:00:01>
Task Label
Start of Acquisition <00:00:00>
Interval of Acquisition <01:00:00>
Nunmber of Sanples (1-18000) <1>
Qut put Data Format (O=Exponential, 1-9=Number of Digits) <0>
Archive Acquisition Data ? <Y>
Nunmber of Output Archives (0-99) <0>
First Acquisition For Output Archive <00:00>
Qut put Archive Interval <01:00>
Attach Time Stamp To Output Archives ?<Y>
Modem Sends Out put Archives <Y>
Formul a Nunmber (0-43) <31>
Cal i bration Gain <1.000000000>
Cali bration Of fset <0.000000000>

Alarm Limt (O0=None or Limt After <=, >=, @ or #start+stop) <0>

->
->
->
->
->
->
->
->
->
->
->
->
->
->
->
->
->
->
->
->

ACQUISITION EXAMPLES

Atmospheric pressure readings are required every 15 minutes A reading occurring at 20 minutespast the hour isto be
sent to the GOES transmitter.

7

1
00: 00: 15
Hg
00: 05: 00
00:15: 00

30
-. 2419
-39688
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13.3 SERIAL ACQUISITION EXAMPLES

13.3.1 Serial Pressure Sensor
A pressure sensor outputs atmospheric pressure and ambient temperaturein aserial RS-232 format, “ 7-bits, 2-stop bits,
even parity” at 300 baud. Datais automatically output every 10 seconds. The data format of the sensor is:

/HG/28.880/T A/+23.4//<cr><If>
where the first reading is in inches of Hg and the second in degrees Celsius.

Atmospheric pressure readings inmillibars are required every 15 minutes. A reading occurring at 3 minutes past the
hour is to be sent to the GOES tranamitter. The temperature reading isnot required by the GOES.

Note: Millibars=in Hg x 33.86388
Message Length:
/HG/28.880/TA /+23.4//<cr><If>
123456789012345678901 2 3 =23 characters
ADD Serial Acquisition

Priority of Task (1-47) -> 8
Nunmber of Data Val ues <1> -> 2
Seri al Channel (0=RS232, 1=RS485) <0> ->
Driver Always On ? <N> ->
Baud Rate <9600> -> 300
Number of Bits <8> -> 7
Nunmber of Stop Bits <1> -> 2
Parity Bit (0O=None, 1=Even, 2=0dd) <0> -> 1
Message Length (1-127) <32> -> 23
Swi t ched 12V Out put (0=12S0, 1=12S1, 2=None) <2> ->
Task Label -> Hg
Start of Acquisition <00:00:00> -> 00:03:00
I nterval of Acquisition <01:00:00> -> 00:15:00
Nunmber of Samples (1-18000) <1> ->
Qut put Data Format (O=Exponential, 1-9=Number of Digits) <0> ->
Archive Acquisition Data ? <Y> ->
Number of OQutput Archives (0-99) <0> -> 3
First Acquisition For Output Archive <00:00> -> 00:03
Out put Archive Interval <01:00> ->
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Number (0-43) <31> ->
Cal i bration Gain <1.000000000> -> 33.86388
Cal i bration Offset <0.000000000> ->
Alarm Limt (0=None or Limt After <=, >= @ or #start+stop) <0> ->

EDIT Data Value 2

Task Label -> Ta
Qut put Data Format (O=Exponential, 1-9=Number of Digits) <0> ->
Archive Acquisition Data ? <Y> ->
Nunmber of Output Archives (0-99) <0> ->
Formul a Nunber (0-43) <31> ->
Cal i bration Gain <1.000000000> ->
Cal i bration Offset <0.000000000> ->
Alarm Limt (O0=None or Limt After <=, >=, @ or #start+stop) <0> ->
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13.4 SDI-12 ACQUISITION EXAMPLES

13.4.1 VISE Valcom Incremental Shaft Encoder, SDI-12 M odel
The VISE is a SDI-12 device which outputs displacement in metres when using the specified pulley size. The VISE is
connected to SDI-12 channel 1 on the Vedas Il. The VISE hasa programmed address of 1. The VISE documentation
shows that a measurement command of 0 provides 2 pieces of data, the first being displacement in metres, the second
being accumulated errors.

A displacement reading is required every 5 minutes starting at 2 minutes past midnight. The second data item is
accumulative, there is no requirement to store it in memory. One reading (mog current available) per hour is required
by the GOES tranamitter which transmits every 3 hours starting at 00:03:00 local time. The accumulated errors
parameter is only to be transmitted once in the first transmission of the day.

NOTE: All data ready to be transmitted via GOES is tranderred 1 minute before trangmit time. The acquisition
occurring at 00:02:00 would not becompl ete, therefore the acquisition occurring at 57 minutes after the previous hour
must be used.

ADD SDI-12 Acquisition

Priority of Task (1-47) -> 10

Number of Data Values <1> -> 2
SDI - 12 Channel (0=SDI-0, 1=SDI-1) <1> ->

Devi ce Address (0-9) <0> -> 1
Measur ement Command (M, Ml-MI9, C, Cl1-C9, RO-R9, V) <M> ->
Swi t ched 12V OQut put (0=12S0, 1=12S1, 2=None) <2> ->

Task Label -> VI SE
Start of Acquisition <00:00:00> -> 00:02:00
I nterval of Acquisition <01:00:00> -> 00:05:00

Nunmber of Sanples (1-18000) <1> ->
Out put Data Format (O=Exponential, 1-9=Nunmber of Digits) <0> ->
Archive Acquisition Data ? <Y> ->

Nunmber of Output Archives (0-99) <0> -> 3

First Acquisition For Output Archive <00:00> -> 00:57

Out put Archive Interval <01:00> ->
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Nunmber (0-43) <31> ->
Cali bration Gain <1.000000000> ->
Cali bration Offset <0.000000000> ->
Alarm Limt (0=None or Limt After <=, >= @ or #start+stop) <0> ->

EDIT Data Value 2

Task Label -> Verr
Out put Data Format (O=Exponential, 1-9=Nunmber of Digits) <0> ->
Archive Acquisition Data ? <Y> -> N
Nunmber of Output Archives (0-99) <0> -> 1
First Acquisition For Output Archive <00:57> -> 23:57
Out put Archive Interval <01:00> -> 24:00
Attach Time Stanp To Out put Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Nunmber (0-43) <31> ->
Cal i bration Gain <1.000000000> ->
Calibration Offset <0.000000000> ->
Alarm Limt (0=None or Limt After <=, >= @ or #start+stop) <0> ->
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135 LINKED TASK ACQUISITION EXAMPLES

13.5.1 Daily Maximum/Minimum
Daily minimum and maximums are required for water level measured in a stilling well. The daily max and min values
areto betransmitted viathe GOES transmitter at the end of theday. Use the previousVISE SDI-12 acquisition example
astheinitial task. TheSt art of Acqui sition of theLinked Acquisition should be at |east 5 seconds after the
Start of Acqui sition of theSDI task.

ADD Linked Acquigtion

Priority of Task (1-47) -> 20
Data From Task Number -> 10
Task Label -> W max
Start of Acquisition <00:00:00> -> 00:03:00
I nterval of Acquisition <01:00:00> -> 24:00:00
Nunmber of Samples (1-18000) <1> -> 288
Peri od of Acquisition <00:02:04> -> 23:55:00
Sampl e Option (0=M n, 1=Max, 2=Last, 3=Avg, 4=Totalize) <3> -> 1
Cut put Data Format (O=Exponential, 1-9=Number of Digits) <0> ->
Archive Acquisition Data ? <Y> ->
Number of Output Archives (0-99) <0> -> 1
First Acquisition For Output Archive <00:00> -> 00:03
Cut put Archive Interval <01:00> -> 24:00
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Nunber (0-43) <31> ->
Cal i bration Gain <1.000000000> ->
Cal i bration Offset <0.000000000> ->
Alarm Limt (0=None or Limt After <=, >=, @ or #start+stop) <0> ->

ADD Linked Acquistion

Priority of Task (1-47) -> 21
Data From Task Number -> 10
Task Label -> W mn
Start of Acquisition <00:00:00> -> 00:03:00
I nterval of Acquisition <01:00:00> -> 24:00:00
Nunmber of Sanples (1-18000) <1> -> 288
Period of Acquisition <00:02:04> -> 23:55:00
Sampl e Option (0=M n, 1=Max, 2=Last, 3=Avg, 4=Totalize) <3> -> 0
Out put Data Format (O=Exponential, 1-9=Number of Digits) <0> ->
Archive Acquisition Data ? <Y> ->
Nunmber of Output Archives (0-99) <0> -> 1
First Acquisition For Output Archive <00:00> -> 00:03
Out put Archive Interval <01:00> -> 24:00
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Number (0-43) <31> ->
Cal i bration Gain <1.000000000> ->
Calibration Offset <0.000000000> ->
Alarm Limt (0=None or Limt After <=, >= @ or #start+stop) <0> ->
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13.6 RF TRANSMITTER OUTPUT PROGRAM MING EXAM PLES

13.6.1 GOES Transmitter Output Task
The GOES transmitter within the Vedas|l sysem is to be setup according to the parameters supplied by the NESDIS
authority.

GOES Transmitter ID : 12345678
Self-Timed Transmisson

GMT Start of transmisson time: 02:17:00
Transmit Interval : 03:00:00

GOES Transmit Channel : 151

The Vedas || station is located in Guelph, Ontario, CANAD A which hasa GM T offset of -5 hours.

Asthe transmit path isrelatively clear, and the transmit antenna angle not too close to the horizon, a short preambleis
selected to maximize the amount of data that can be transmitted.

ADD RF Transmitter Output

RF Transmtter Type (1=GOES TGT-1, 2=GOES 697-07, 3= SAT HDR GOES) <1> ->
Transm ssion Mode (0=Self Timed, 1=Self Timed/ Alarm 2=Random Alarm <0> ->
Transm ssion Preamble (0=Short, 1=Long) <0> ->
Transm ssion W ndow Length (10-120 sec.) <60> ->
**RF Transm tter Data Rate? (1=100, 2=300, 3=1200) <1> ->
Transm ssion Message Format (0=Condensed, 1=Detailed) <0> ->
Archive GOES Update Time ? <Y> ->
Modem Sends GOES Update Time ? <Y> ->
Transm ssion | D Address -> 12345678
GMTI Of fset (Local Time = GMI + GMI Of fset) <-05:00> ->
GMT Start of Transm ssion <00:00:00> -> 02:17:00
Self Timed TX Interval <03:00: 00> -> 03:00: 00
Self Timed Transm ssion Channel (1-199) <1> -> 151
**Update New Setting to the SAT HDR GOES? <N> -> Y

** These <ttings are only available if the SAT HDR GOES is selected.
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13.6.2 GOES Transmitter Power Monitoring
The GOES transmitter power monitor can only be done if a GOES output task is already entered in the system. In the
previous example, a GOES output task is programmed with a GMT start time of 2:17 and atransmit interval of 3:00.
The GMT offset is set for -5:00 hours. The message window length is 60 Seconds. The acquired power level isto be
placed in the next transmit message.

Transmit time calculation for a 24 hour clock :

GMT Tx Time + GMT Offset =Local Tx Time
2:17 +-5:00=2117

To find the next transmission time (n = number of intervals)
2:17 + (3:00)*n +-5:00 = 0:17, 03:17, 06:17, 09:17, 12:17, 15:17, ...

The forward power reading will have to be transmitted in the next transmission window. Please keep in mind that the
GOES transmitter isupdated one minute prior to the start of transmission

ADD Goes Power Acquisition

Priority of Task (1-47) -> 44
**Power Type (O0=Forward, 1=Reflected, 2=VSWR) <0> ->
**Power Units (0=None, 1=Watts, 2=dBm) <0> -> 1

Task Label -> PWR
*** Start Time |s About 2 M nutes Later Than RF Task == 02:20:00 ***
*** | nterval of Acquisition Equals to the RF Task == 03:00: 00 ***

Nunmber of Sanples (1-18000) <1> ->
Qut put Data Format (O=Exponential, 1-9=Number of Digits) <0> ->
Archive Acquisition Data ? <Y> ->
Nunmber of Output Archives (0-99) <0> -> 2
First Acquisition For Output Archive <00:00> -> 02:19
Qut put Archive Interval <01:00> -> 03:00
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Nunmber (0-43) <31> ->
Cal i bration Gain <1.000000000> ->
Cal i bration Offset <0.000000000> ->
Alarm Limt (O0=None or Limt After <=, >=, @ or #start+stop) <0> ->

** |f the SAT HDR GOES is selected, these options are replaced by :
SAT HDR GOES uses Ratio Power Acquisition (0.5 = Matched) <Y> ->

Note: HDR G OES utilizes only one type of power reading, the ratio power.
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13.6.3 GOES Transmitter Power Monitoring And Event Driven Alarm
The GOES transmitter power monitor can only be done if a GOES output task is already entered in the system. In the
previous example, a GOES output task was measured for forward power. In this example, the reflected power is
checked and resident task 100 is invoked if the reflected power is greater than 2 watts.

ADD Goes Power Acquisition

Priority of Task (1-47) -> 45
** Power Type (O=Forward, 1=Reflected, 2=VSWR) <0> -> 1
** Power Units (0=None, 1=Watts, 2=dBm <0> -> 1
Task Label -> Refl ected
*** Start Time |Is About 2 M nutes Later Than RF Task 02:20: 00 ***
*** | nterval of Acquisition Equals to the RF Task 03: 00: 00 ***
Number of Sanmples (1-18000) <1> ->
Out put Data Format (O=Exponential, 1-9=Number of Digits) <0> ->
Archive Acquisition Data ? <Y> ->
Nunmber of Output Archives (0-99) <0> -> 2
First Acquisition For Output Archive <00:00> -> 02:19
Out put Archive Interval <01:00> -> 03:00
Attach Time Stamp To Output Archives ?2<Y> ->
Modem Sends Out put Archives <Y> ->
Formul a Nunmber (0-43) <31> ->
Cal i bration Gain <1.000000000> ->
Cali bration Offset <0.000000000> ->
Alarm Limt (0=None or Limt After <=, >=, @or #start+stop) <0> -> >2
Alarm 1 Activates Task <0> -> 100
Alarm 2 Activates Task <0> ->

** |f the SAT HDR GOES is selected, these options are replaced by :

SAT HDR GOES uses Ratio Power Acquisition (0.5 = Matched) <Y> ->

Note: Residenttask 100 will disable the GOES transmitter. Thisisdone to protect the transmitter from damage due
to high reflected power coming back into the unit.
HDR GOES utilizesonly one type of powerreading, the ratio power.In the power acquistion example an LDR
transmitter was used.

13.7 Display of All Programming Examples

P# Task Type Ch Op Next Acq Acq Intvl Lat est Dat a
1 - ANALOG BAT 6 14:40:00 00:05:00 Battery / 13.6/14:35:00
2 - ANALOG +0- 6 14:39:57 00:10:00 TB / 113.0/14:20: 00
3 - ANALOG +1- 6 14:44:58 00:10:00 OBS3 / -5.6498/14:35: 00
4 - DI Gl TAL DO 6 14:42:58 00:30:00 Precip Gau [/ 0.03/14:13:00
5 - PULSE COUNTER PC4 0 15:00:00 01:00:00 Tip Bucket [/ 0.0000e+00/14:00:00
6 - SHAFT ENCODER PCl1 3 14:47:00 00:15:00 Shaft /0.0000e+00/14:32:00
7 - HI GH SPEED HSO 3 14:49:45 00:15:00 Hg /' 9.6005e+03/14:35:00
8 - SERIAL 232 3 00:00:00 00:15:00 Hg /" I NI'TI ALI ZED
9 - *SERI AL 232 0 24:00:00 00:00:00 Ta /" I NITI ALI ZED
10 - SDI-12 1-1 3 14:47:00 00:05:00 VISE / 9.9990e+34/14:32: 00
11 - *SDI-12 1-1 1 24:00:00 00:00:00 Verr /[ 9.9990e+34/14:32:00
20 - LI NKED 10 1 24:03:00 24:00:00 W max /1 NI TI ALI ZED
21 - LI NKED 10 1 24:03:00 24:00:00 W mn /1 NI TI ALI ZED
44 - GOES POWER FWD 2 15:19:00 03:00:00 ForwardPWR / 9.8765e+00/12:18:00
45 - GOES POVER REF 2 15:19:00 03:00:00 Reflected / 0.2655e+00/12:18:00
48 - ANALOG 151 1 15:34:40 01:00:00 VEDAS Temp / 24.34/ 14: 34: 46
49 - GOES OUTPUT 0 15:17:00 03:00:00 12345678 / /12:16: 00
50 DI AGNOSTI C 1 14:39:44 00:05:00 Diag /' No Errors /14:34:44

14: 35:52
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ACQUISITION TASK An acquisition task isa programmed event which causes an acquisition process to
occur. The V edas Il may contain a maximum of 41 user based acquisition tasks.

ACQUISITION Denotes the act of gathering data within the Vedas |1 system. An acquisition may
consist of one or many samples. An acquisition may be stored with its associated
label and time stamp, into the memory archive or transferred via an RF transmitter.

BAUD In almost all cases (except when dealing with mod ems) baud isthe same as bits per
second, which determines the speed as which serial information is conveyed
between devices. Technically, it refers to the rate of change of a signal carrying
information. Since in most cases one signal state conveys one bit of information,
baud and bits per second are interchangeable.

BCD Binary Coded Decimd. A system of four binary digits used to represent decimal
numbers, 0- 9.

BINARY A base 2 number system used by computers represented by 1 and 0.

BIT A bit isasingle piece of digital information. A bit can either be a1 or a0, this can
corresponded to simple dedsionslike YES or NO, or, ON or OFF.

BYTE A byteis abit configuration consisting of 8 sequential bits. A byte may represent
anumericvalue ranging from 0 to 255.

CARRIER A tone tha a modem sendsover the telephone lines before any datais sent. The
carrier is used to synchronize and indicate a modems presence between two
connected modems.

CHECKSUM A checksum isa valuewhichresults from a mathematic operation being performed
on a section of digital daa. The value is stored and compared with subsequent
checksum operations to verify the unchanged state of the digital data.

COLD BOOT Performed when power is applied to the system or the sanity timer trips. The
software checks the integrity of the RAM (non-dedructive test) and the PEROM.
If a GOES task exists in the system then the GOES transmitter is accessed to
retrievethe time. If the GOES systemtimeisinvalid then the Vedas|| retrieves the
RTC time and invalidates the GOES task. If no GOES Task exists in the system
then the system time retrieved from the RT C and the program terminal port is
checked to see if a terminal is connected. If no terminal is connected a sysem
initialization is performed. Alternately, if a terminal is connected, the Vedas ||
enters the menu system.

CTS Clear to Send. RS-232 control line used for flow control handshaking. IntheVedas
Il system this lineis also used to detect the presence of a serid modem device.

DCP Data Collection Platform. Intheindustry, thistermis used to denote a data logger
equipped with a GOES transmitter option.

DEFAULT I's a setting or answer to a prompt that will be automatically assumed if no entry is
made with respect to the prompt.
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DIFFERENTIAL |s the difference between two values. |In the context of the Vedas |, a differential
input receives two signals a positive and a negative, the anal og interface measures
and outputs the difference between the two signals.

EEPROM Electrical Erasable Programmable Read Only M emory.

EMI Electro Magnetic Interference. EMI isunwanted dectrical energy generated by
electrical or electronic devices. EMI has the potential to disrupt the operation of
unprotected circuits.

ERRORCORRECTION Somemodemscontainbuiltinerror correction. Error correctiontriesto compensate
for errorsreceived due to noisy telephone lines. To implement error correction in
aconnected srial modem the hardware flow control featuresof the Vedas|| and the
connected modem should be enabled.

FIFO First In First Out. Refersto asoftware buffer, denotesthat the first item to enter the
buffer will be the first item to leave the buffer.

FLASH MEMORY Programmable Erasable Read Only Memory. The FL ASH isanon-volatile memory
device. The FLASH memory can beerased in block sections only. A ny empty byte
can have new data written to it.

FRAMING ERROR A framing error occursin serial data communications when data synchronized on
areceived start bit does not contain the proper trailing stop bit(s). The error may
be accompanied by corrupted data.

GOES Geostationary Orbiting Environmental Satellite.

HAYES MODEM The Hayes compatible modem is a modem device which incorporates the Hayes
modem command set.

HDR High DataRate. Thisisatermto describe the new generation of GOES transmitters
capable of transmitting at higher baud rates than earlier transmitters.

HEX Hexadecimal number. A base 16 number system used in software. It uses0 -9 and
A - Ftorepresent O - 15. Onehexadecimal digitiscommonly used to represent four
binary digits.

INITIALIZED Once initialized the V edas Il system will continue to gather data according to its

acquisition schedule. The operator may view gathered data, perform local
acquisitions, or access the archive memory without disturbing the data acquisition

process.

LSB Least Significant Bit. Bit of least significance (ie. lowest value) in a digital word
or input.

MODEM Modulator/Demodulator. A modem is an electronic device which converts serial

digital information into a format which is eadly transferred along atransmission
medium (in most cases the telephone system).

MSB Most Significant Bit. Bit of most significance (ie. highest value) in a digital word
or input.
ORBCOMM Orbcommisatwoway wireless packet datacommunicationssystem using satellites

in orbit 500 miles above the earth. Orbcomm provides access to a world wide
telecommunication network from any location on earth.
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OVERRUN ERROR An overrun error occursin serial communication when data is received faster that
the controlling system can retrieveit. Anoverrun errorusually meansthat received
data has been lost.

PARITY BIT The parity bit is usually the eighth bit in aseven bitserially transferred data word.
The state of the parity bit is determined by the condition of the previous seven bits
and the type of parity required (ie. Even of Odd Parity).

PARITY ERROR An parity error occurs when the parity bit does not match the required parity state
when calculated from the previous data bits.

PCMCIA Personal Computer Memory Card International Association. PCMCIA is an
association founded to define a standard memory card interface. The memory card
slot in the Vedas |1 unit conforms to these guides.

PCMCIA Card The PCMCIA Card is a Flash memory device used for easy trander of stored data
from the Vedas |l to acentral location. Vedas |l can accept 1 Meg, 2 M eg, 4 Meg
or 8 Meg cards.

PEROM Programmable Erasable Read Only Memory. The PEROM is a non-volatile
memory device. Thisisalso referred to as FLASH memory.

uad Univer synchronous Receiver/Transmitter. is a hardware

QUART Quad Universal Asynch Receiver/T itter. A QUART is a hard
devicein acomputer based system which selects oneset of four differentinputs and
translates the parallel datainformation into a serial format.

RAM Random Access Memory.

RS-232 RS-232isan interface specification that details connection betweenData Terminal
Equipment (DTE) and Data Communications Equipment (DCE). Dataistransferred
using an asynchronous serial format.

RS-485 RS-485 is a three way interface specification that details a balanced connection
betweendataterminal equipment and multiple peripherals. Data istransferred using
an asynchronous serial format.

RTC Real Time Clock. A RT C device through an internal timing circuit maintains the
current time and date The Vedas Il is equipped with an RTC device on the
controller card.

RTS Request To Send. RS-232 control line used for flow control handshaking.

SANITY TIMER A sanity timer is a hardware base circuit which, if allowed to time out, will cause a
hardware reset of the computer portion of the circuitry. During normal operation
the sanity timer is constantly re-started via the software which prevents it from
timing out. Ifthe software portion becomes corrupted, the sanity timer will, in turn,
not be reset, and so will cause a hardwarereset which will restart normal operation
of the software.

SAT Abbreviation for the word Satellite. Campbell Scientific uses this abbreviation as
part of the new model name for their GOES transmitter.

SDI-12 Serial Data Interface, 12 volts. SD1-12 isaserial datainterface for monitoring and
powering compatible SDI sensors operating at 1200 baud with a nomind 12 volts
available for sensor power.
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SERIAL PORT A serial port is an electronic interface which has been designed to convey digital
informationin a serial time dependant stream. The Vedas Il controller contains 4
serial ports, two of which are interfaced viathe RS-232 standard, and two the SDI-
12 standard.

SIGNAL CONTENTION A signal contention occurswhentwo drivensignals, at different states, try to occupy
the same conductor. A signal contention is usually accompanied by an increase in
current consumption as the two signals fight for control.

SINGLE ENDED In the context of the Vedas I, a single ended input receives an analog signal, the
anal oginterface measures and outputs the difference between the analog signal and
the +12 volt ground potential.

SPURIOUS A false or erroneous signal superficially appearing to be areal signal.
SRAM Static Random Access Memory.
STROBE (+12 V olt) A +12volt strobeis aswitched +12 volt source which is controlled by the Vedas |1

acquisitionroutines. Rather thanpowering asensor continuoudy, the switched +12
volt strobe powers the sensor only whena readingis being performed.

TERMINAL A terminal is a device which allows an operator to interact with computer based
electronic equipment. The human interface consists of a view screen and a keypad.
Desired actionsare entered viathe keypad, responsesare shown viathe view screen.

TRANSIENT A transientisan unwanted electrical signal that tends to upset or corrupt electronic
circuitry.
TTL Transistor Transistor Logic. TT L isadigital operating sp ecificationwhich conveys

digital information between +5 volts (TRUE, 1 state) and 0 volts (FALSE, O state).

UART Universal Asynchronous Receiver/Transmitter. A UART isahardware devicein
a computer based system which translates parallel data information into a serial
format.

UNARY Having or consisting of a single element.

UNINITIALIZED An uninitialized system performs no scheduled acquisitions nor will it allow the

operator to perform any local acquisition. The operator may however view the last
current data, perform any diagnostic task, or access the archive memory.

VEDAS 11 Valcom Environmental Data Acquisition Sygem - Second Generation

WARM BOOT A warm boot occurs at midnight. All scheduled tasks are halted, the Vedas Il is
reinitialized clearing all device busy flags, etc. and the system re-initialized. T his
occurrence prevents an inadvertent sysem glitch (close lightningstrike, etc.) from
causing the sygem to fal for longer than a 24 hour period.
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A-1USER INTERFACE MENU STRUCTURE

[y

MAIN MENU

1. Add Task > ADD TASK MENU

2. Edit Task =============

3. Delete Task 1. Add Anal og Acquisition

4. Display VEDAS Il Schedul e 2. Add Digital Acquisition

5. Detailed Task Display 3. Add Pul se Counter Acquisition
6. VEDAS || Configuration Menu 4. Add Shaft Encoder Acquisition
7. Operator Mode Menu — 5. Add Hi gh Speed Acquisition

8. Diagnostic Menu 6. Add Serial Acquisition

9. Calibrate Task 7. Add SDI-12 Acquisition

0. Archive Program Paraneters 8. Add Linked Acquisition

9. Add

10. Add
11. Add
12. Add

> VEDAS |

GOES Acqui sition
RF Transmitter Qutput
Mbdem CQut put
Radi o Mbdem Qut put

| CONFI GURATI ON MENU

Set
Set
Set

Setu

. Ente
10. Sen
11. Ove
12. Set

CoNonhwhE
£

| me
Vi ew Archived Data

Send
Di sp!
Crea
Di sp!
Test

Program Terninal Interface

Station Number/ Nane

Dat e/ Ti me/ GMI'

Dat e For mat

Error Log Mbde

Archive Menory Mde

Power Down Vol t age

p Modem Interface

r Formul a

d Program Paraneters

rwite Program Paraneters
Menu Language

OPERATOR MODE MEN

di ate Task Execution

Archived Data

lay Current Qutput Message

te Energency Message for RF Transnmitter
lay Formula List

Fornul a

Di spl ay Resident Task List

LoNohwNE

10. Erase/ Format PCMOIA Card

Di splay PCMCI A Card | nformation

Dire
Dire
Dire
SDI -
Test
Test
Clea
Di sp!
Di sp

OCoNoTThwNE |

L» Vedas |1 | NFORVATI ON

VEDAS Il was Reset On

VEDAS || was Last Initializ
Program Paraneters Last Arc
Archive Menory WII Be Full
0 Seconds Were Added To The
0 Seconds WIIl Be Added To

Program Par anet er Checksuns

11. Upgrade VEDAS Il Software from PCMCI A Card

» P# Resi dent Task Description
100 = Disable RF Transnitter
101 = Enable RF Transnitter
102 = Disable Switched 12 Volt CQutput 12S0
103 = Enable Switched 12 Volt CQutput 12S0
104 = Disable Switched 12 Volt CQutput 12S1
105 = Enable Switched 12 Volt CQutput 12S1
106 = Display G eenwich Mean Tinme (GMI)
107 = Beep Program Terninal Bell

L > DIAGNGSTIC MENU

ct RF Transmitter Communication
ct SDI-12 Communi cation

ct Serial Conmunication

12 Communi cati on Loopback Test
Di spl ay and Keypad

FLASH

r Archive Menory

lay Error Log

lay VEDAS || Information

-> 1998/08/18 At 08:17:52
ed On -> 1998/ 08/ 18 At 08:17:52
hived On -> 1998/08/18 At 08:17:52
On -> 2001/03/21
RTC Since 1998/08/18 At 08:17:52
The RTC At M dni ght

Cal cul at ed -> 64F1

Current (SRAM -> 64F1
Archived (FLASH) -> 64F1

12 Volt Switches -> Installed

I nternal Modem -> Installed
Anal og Section -> Installed

Di spl ay/ Keypad -> Installed
RS485 Interface -> Not Installed

Current 5 Volt Reference Ch

5 Volt Reference Chip Qutput At 20.00 Deg.
-> 980000

Serial Nunber

ip Qutput Voltage -> 4.9970 or -4.9980 Volts
C -> 4.9970 or -4.9980 Volts

APPENDIX A-1
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Throughout the Menu system the following keys will always perform the attached function.

ESC (Escape Key) - Will always abort the current procedure and return the operator to the calling menu. If the
operator isin the Main Menu when the Escape key is struck a system initialization procedure
will beinvoked.

BS (Back space) - Will always delete the previous key stroke if one exists.

DEL (Delete)

Will always delete the previous key stroke if one exists.

CTRL-Y - When prompted to enter a string (ie. task label) the CTRL-Y combination erases the default
string and prompts the operator with an empty buffer.

<default> - Upon prompting for an entry from the operator, all numeric default or previousdata will be
located between lessthan and greater than signs. To accept the default condition the operator

need only strik e the (ENTER) key.

If the entry requires an alphanumeric string input, the default or current string will be offered for editing.
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A-2 VEDAS Start-Up Sequence

The following is the preferred VEDAS start-up routine.

a. If acomputer is being used as a program terminal device ensure thatit is appropriately configured. The Vedas ||
uses a baud rate between 300 and 57600, 8 data bits, 1 stop bit, no parity. Acceptable communication software

is V2UP.EXE supplied by Valcom or Procomm. Load the software and have it running.

b. Connect the battery or power supply to the VEDAS power cable observing marked polarity.
The Voltage should be 11-15 volts.

c. Connect the program terminal cable to both the teeminal device and to the VEDAS.
d. Connect the Vedas power cable to the VEDAS.

e. Pressthe <Space> bar on the terminal and“ FLASH Check ...” should appea. The VEDAS sign-on
“VEDAS X.XX" should appear which is followed by a request to verify the date

f.  No message will appear until the <Space> bar is pressed to invoke the automatic baud matching feature of the
Vedas II. If adifferent key is pressed, the V edas Il may interpret this as a different baud rate. If it does,
disconnect the program terminal cable, wait a few seconds, then reconnect it and press <Space> again.

g. |Ifthetext “FLASH Check ...” appears but the VEDAS sign-on message “ VEDAS X.XX" does not appear and
the system never prompts for the date or error log reset, pressthe <Space> bar again.

h. If thereis gill a problem performing a memory initialization, refer to the procedure as detailed in Appendix A-9.
The watch dog timer may have tripped and caused awatch dog error. Thisis not a problem. Pressing <Space>
will reinitialize the unit.

i. If no message appearsremove the power connector, check all electrical connections, and repeat geps “d”
through “g”.

j. If no message appears remove the program terminal connector, wait 30 seconds, replace the connector, and

“ g

repeat steps “e” through “g”.

k. If still no message appears, mark the unit as unserviceable and return for repair.
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A-3 Error Message | ndex

VEDAS |1

DEFINITION OF ERRORS IN THE ERROR LOG REPORT

APPENDIX A-3

Non-Critical Errors
No. Error Description
0 TERM_OVERUN Program Termind Overrun Error
1 TERM_NOISE Program Termind Noise Error
2 TERM_FRAME Program Termind Framing/Break Error
3 TERM_PARITY Program Termind Parity Error
4 Q_A_OVERUN Modem / RS232 Overrun Error
5 Q_A_PARITY Modem / RS232 Parity Error
6 Q_A_FRAME Modem / RS232 Framing Error
7 Q_A_BREAK Modem / RS232 Received Break
8 Q_B_OVERUN GOES Overrun Error
9 Q_B_PARITY GOES Parity Error
10 Q_B_FRAME GOES Framing Error
11 Q_B_BREAK GOES Received Break
12 Q_C OVERUN SDI-0/ RS485 Overrun Error
13 | Q_C_PARITY SDI-0 / RS485 Parity Error
14 | Q_C_FRAME SDI-0/ RS485 Framing Error
15 Q_C _BREAK SDI-0/ RS485 Received Break
16 Q_D_OVERUN SDI-1 Overrun Error
17 | Q_D_PARITY SDI-1 Parity Error
18 Q_D_FRAME SDI-1 Framing Error
19 Q_D_BREAK SDI-1 Received Break
20 | ARCHIVE_FUL Archive Memory Is Full; Nothing Else Will Be Archived
21 | ARCHIVE_OVR Archive Memory Bank Has Been Overwritten
22 SHAFT_SKIP Shaft Encoder Counts Were Skipped
23 NO CARRIER No Carrier D etected By M odem Output Task
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VEDAS |1

APPENDIX A-3

System Critical Errors
No. Error Description
32 TST_RESET System Test Routine Caused Reset
33 SYS RESET MPU Reset Instruction Caused Reset
34 CLK_RESET Loss of Clock Reference Caused Reset
35 HLT_ RESET Halt Monitor Caused Reset
36 DOG_RESET Watchdog Caused Reset
37 PUP_RESET Power Up Reset Occurred
38 EXT_RESET External Signal Caused Reset
39 BRK_PNT MPU Caused Breakpoint Interrupt
40 BUS_ERR MPU Caused Bus Error Interrupt
41 SWR_INT MPU Caused Software Interrupt
42 ILLEGAL MPU Encountered Illegal Ingruction
43 DIV_ZERO MPU Encountered Divide By Zero
44 UN_INIT Uninitialized Interrupt Was Encountered
45 SPUR_INT Spurious I nterrupt Was Encountered
46 SRAM SRAM Test Failed
47 SRAM_WR Copying From FLASH To SRAM Error
48 FLASH_WR Copying From SRAM To FLASH Error
49 DEFALT_PRM Default Program Parameters Have Been Set In SRAM
50 DIAG_PRM Diagnostic Task Encountered Bad Program Parameter
51 DIAG_RELD Diagnostic Task Was Reloaded
52 DIAG_TAB Diagnostic Task Encountered Bad T ask Table Entry
53 INIT_TASK Initialization Encountered Bad T ask Table Entry
54 TEMP_RELD Temperature Task Was Reloaded
55 BATT_V Battery Voltage <= Power Down V oltage
56 S1_SHORT 12S1 Output W as Shorted To Ground
57 SO0_SHORT 12S0 Output W as Shorted To Ground
58 NO_A_CAL Analog Calibration Values Not Stored In FLASH
59 A_CAL_SHRT Analog Section Calibration Time Is Too Short
60 NO TX MEM Not Enough Memory For A Task’s Output Message
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VEDAS |1

APPENDIX A-3

System Critical Errors
No. Error Description
61 BAD_LINK Deleted Linked Task With A Source Task Mismatch
62 SDI_RS485 Deleted SDI-0 Task Using RS485 Port
63 DIG_RS485 Deleted Digital Task Using RS485 Port
64 PC_RS485 Deleted Pulse Counter Task Using RS485 Port
65 ANALOG_OUT Deleted Analog Task Because Analog Section I's Not Installed
66 SDI_COM_0 Invalid Response From SDI-0 Sensor
67 SDI_COM_1 Invalid Response From SDI-1 Sensor
68 D_A_ 5V D/A Output May Be Shorted Since Output > 5V Was Requested
69 D_A_0V D/A Output <= 0V Was Requested
70 D_A_NOT_V Requested D/A Output Was Not Achieved
71 GOES_PRGM GOES Transmitter Programming Error
72 GOES_MSG Loading GOES Message Error
73 GOES TIME Getting Time From GOES Transmitter error
74 GOES_STOP Stopping GOES Transmission Error
75 GOES_PWR Getting Power From GOES Transmitter Error
76 RTC_BAD RTC Is Malfunctioning
77 RTC_TIME Time In RTC Was Corrupted
96 MAX_ERRORS Only 96 RAM Locations In RTC For Error Log
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A-4 SDI-12 Error Index

In the event of an SDI-12 communication error during an SDI-12 acquisition, the VEDAS will write an archive
memory entry, replacing the data with one of the following messages depending on the cause of the error. Note that
throughout the following text a lower case “a” is used to designate the respective device address.

Error String | Error Description

No CR/LF D. The aDX! command returned a string without a terminating carriage return/line
feed

Dvc Adr D. The aDX ! command returned an invalid device address

Dvc Adr T. The aM X! command returned an invalid device ad dress

Time Chr's<6 The aM X! command returned an invalid amount of time characters

T Chr Nt Dig The aM X! command returned an invalid time string

D Chr Nt Dig The aM X! command returned an invalid number of data items character

No CR/ILF T. The aM X! command returned a string without a terminating carriage return line
feed

No Chr AftT. The aM X! command had no response

No Chr AftD. The aDX ! command had no response
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A-5a GOESOUTPUT M ESSAGE STRUCTURE (V EDAS D efault For mat)

The GOES transmitter output message structure isdetermined by the VEDAS software and the selection of
transmission message format. The tranamiss on message format is set during the programming of the GOES
transmitter output task. It supports a detailed message format and a condensed message format. This format may be
modified to a customer s requirements if the detailed or condensed formats are not suitable.

The Detailed For mat
HEADER

station_ID/VEDAS Vx.xx/yyyy.mm.dd/

where;
station_ID is the station name entered by the operator.

VXXX isthe versgon of the VEDAS software.
yyvy is theyear of the trangmission
mm is themonth of the trangmission
dd is theday of the tranamission
DATA

<|label>+ <data> @hhmmzt<data>@ hhmm....xd ata@hhmm/l abel + <data> ... //

where;
<label> is the acquisition label.
<data> is the latest acquigtion data, the data isexpressed according to the data format setting.
hh is thehour of the acquistion time stamp.
mm is theminute of the acquisition time samp.

Diagnostic errors are added to the end of the transmission if so selected by the operator.
EXAMPLE
Valcom_Ltd/VEDAS V1.0 0/1992.04.02/VB+12.342@0115+12.401@0015

+12.432@2315/HG+1.2324@0110+1.2852@0010+1.2754@2310/TW-1.2134
@0110-1.2001@0010-1.1983@ 2310/D A 06=4,08=1//
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A-5b GOESOUTPUT MESSAGE STRUCTURE

The Condensed Format
HEADER

<labd> MM#ll+<value 1>+<value 2>. +<valuen>$

where;
: Delimiter, designates start of record
label Is a 10 character label applied to the acquisition by the user during creation.
MM Is the time in minutes before transmission that the latest (newest) sample was taken.
# Delimiter
I I's the ime interval in minutes between the values transmitted.
+ Value delimiter, either (+) or (-) depending on the sample polarity.
<value> Is asingle acquisition value of 4 significant digits. If decimal notation is incapable of displaying

the value, scientific notation will be used. The values are diglay in chronological order with the
newest value being first.

The above pattern is repeated for each acquisition to be transmitted. The task priority value determines the order of
transmission with the lowest value being transmitted first.

Diagnostic errors are added to the end of the transmission if so selected by the operator.
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A-6 MEMORY ARCHIVE MESSAGE STRUCTURE

The V EDA S memory archive dump format contains parameters separated by forward slashes and consists of both
data entries and date stamp entries. The memory dump always begins with a date stamp entry.

The data format is as follows:
<CR><LF>Sensr Label/Sensor Data/Acquidtion time

Below is a sample sensor entry :
<CR><LF>BB / 1.4567e+01/01:15:03

where;
<CR><LF> carriage return, line feed combination.

BB Isthe sensor label (ie. Battery V oltage). The sensor label always contains 10 char acters. Labels
shorter than 10 characters are padded with spaces.

/ delimiter

1.4567e+01 Istherecorded sensor data, (ie 14.567 volts). Itisdisplayed in scientific notation, and alw ays
contains 5 significant digits. If negative, the number is prefixed with a dash.
In the case that an acquisition failed due to a hardware fault the oftware will place the cause of the
error (ie. text message 12 character long) in place of the sensor data.

01:15:03 Acquisition time stamp.
For average and last sample options the time stamp is the time that the acquisition's first sample
was taken. For the maximum and minimum sample options the time stamp is the time that the
maximum or minimum event occurred.

A date stamp entry is placed in the archive memory each time a system initialization is performed and at the start of
each day.

The data stamp format is as follows:
<CR><LF><sp><sp>/YY YY.MM .DD/Station Number/

Below is a sample date stamp entry :
<CR><LF>_ /1991.01.20/0123456789/

where;
<CR><LF> Carriage return, Line Feed combination.

represents a gpace character

/ delimiter

YYYY represents the year of the date stamp entry
delimiter

MM represents the month of the date stamp entry

DD represents the day of the date stamp entry
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A-7MODEM INTERFACE INITIAL DUMP FORMAT

The VEDAS modem interface initial format contains parameters separated by forward slashes.
The format is as follows:

<CR><CR><LF><STX>[MODEM ANSWER MESSAGE UP TO 34 CHARACTERS]
<CR><CR><LF><STX>/YYYY .MM.DD/[STATION_NUM BER]/<CR><LF>

[LABEL]/[DATA]/HH:MM:SS<CR><LF>

CCR> <L F>mmmmm e e e e e e -

<CR><LF>NOTE: <CtrlK> IsUsed To Hang Up At Any Time

CCR> <L F>mmmmmm e e e e e e e e -

<CR><LF>Enter Password ->

where;

<LF> Linefeed, (ASCII character OaH)
<CR> Carriage return (ASCII character 0dH)
<STX> Start of header (ASCII character 02H)
YYYY Current year

) Delimiter

MM Current month

. Delimiter

DD Current day

/ Delimiter

[STATION NUMBER]

Station number

[LABEL] Acquisition label

[DATA] Acquisition data

HH Hour of acquisition

: Delimiter

MM Minute of acquisition

: Delimiter

SS Second of acquisition

Password Is the unit’s password. It should be entered to allow full access to the unit.

<ETX> End of text (ASCII Character 03h)

<BCC> Block check character (Exdudve OR of all characters between and including the STX

and ET X characters.)
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A-8 VEDAS Alarm Tutorial
The V EDA S supports three types of alarm modes; fixed level, rate of change, and fixed interval. Refer to the table
below for the entry format of each type of alarm.

Alarm Type Entry For mat Example
Fixed Level >(value) >5.50
<(value) <2.40
Rate of Change @(value) @2.2
Fixed Interval #(start)+(interval) #20+2
#(start)-(interval) #10-5

Fixed Level Alarm

With the fixed level alarm, analarm will be activated eachtime an acquigtion isperformed that exceeds, or is equal
to the alarm threshold. T he threshold is determined by the oper ator's entry and can be either greater than or equal to
( ) avalueor lessthan or equal to ( ) avalue For example, if the alam is toactivate if the inputis above 3.21
volts, then the operator should enter “>= 3.21" at the alarm limit prompt.

The operator may use this mode to increase the frequency of readings once a set threshold has been reached. To do
this the operator, after setting the threshold level, specifies the alarmed task to be the current task (in other word the
task callsitself). If the current task is only taking one sampl e the software will automatically adjust the number of
samples to two and will then prompt the operator for the sample interval. The sample interval will determine the
increased acquisition rate once the darm hasbeen activated.

Rate of Change Alarm

Therate of change alarm is activated when the difference between the acquired data value and the previously
gathered value exceeds or is equal to a threshold amount. Below is an example showing whenan alarm is activated
using analarm limit of @2.5.

Acquired value | Alarm Calculations
2.04 2.04-0=2.04
2.87 2.87-2.04=083
4.94 4,94 -2.84=207
7.54 7.54-4.94 =260, Alarm !!
5.01 5.01-7.54 =-2.53
7.49 7.49-5.01=248
3.57 3.57-7.49 =-3.92
6.07 6.07 - 3.57 =250, Alarm !!
7.54 7.54 - 6.07 = 147
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Fixed Interval Alarm

The fixed interval alarm has been designed to cause a single alarm once the acquired data exceeds a set threshold.
This feature will then cause an additional single alarm(s) once the acquired data exceeds a multiple of the interval
value. Steps have been taken to insure that multiple alarms do not occur due to sensor variation around a threshold
level. Thefollowing alarm formula can be used to determine when an alarm will occur. A fixed interval alarm is
activated when :

Acquisition value >= alarm limit + (alarm step * level)
_or-
Acquisition value < alarm limit + (alarm step * (level-2))
This alarm mode is selected by usingthe “#” designaion, followed by a <value> and a“+” or*“-", then the <step
value>.

An example using an alarm limit setting of #4+2 is also shown below. Note that the level value isupdated after the
alarm calculation is performed.

Acquired Value Level Alarm Status
0 0
1 0
2 0
3 0
4 1 Alarm Activated
4 1
5 1
6 2 Alarm Activated
9 3 Alarm Activated
8 3
9 3
8 3
7 3
6 3
5 1 Alarm Activated
4 1
3 1
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Acquired Value Level Alarm Status
2 1
1 0 Alarm Activated
2 0
3 0
4 1 Alarm Activated
5 1
6 2 Alarm Activated
3 0 Alarm Activated

The fixed interval alarm was designed for an application which required a pump sample to be tak en once a turbidity
sensor exceed a set amount. Additional pump samples were also required at fixed intervals abov e the set amount.
The requirement was met by placing a fixed interval alarm into the turbidity sensor acquisition. The alarm activated
adummy serial acquisition which required a +12 volt output. The +12 volt output activated the pump sampler
causing a sample to be acquired. The alarm function can be a powerful tool for customizing control of an operation.
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A-9 VEDAS Program Monitor System

In order to provide an environment in which the V EDA S system will be able to upgrade its own run time code, a
monitor program has been developed. The monitor program can only be accessed via the program terminal or the
serid modem telephone connection. Instructions on accessing the program monitor sygem and upgrading VEDAS
system software will be contained in the upgrade package supplied by Valcom Limited.

The monitor program sign-on is shown below. Strikingthe <ESC> key will reactivate the VEDAS software.

VEDAS || Firmware Upgrade Monitor V1.00 User Conmands

ESC = Exit VEDAS |l Firmware Upgrade Monitor

H = Display This Help Screen

C = Cal cul ate Checksum of FLASH Memory Contents of 0:0000 -> 7:FFFF

E = Erase VEDAS Il Program Parameters In FLASH Menory 0: 4000 -> 0:5FFF

M = Erase Monitor Code And Permanent Data In FLASH Menory 7:0000 -> 7:FFFF
L##### = List The FLASH Memory Contents From The Given 5 Digit Hex Address

(ESC Aborts listing And Any Other Key Stops/Starts Listing)

*

Operator entry into the monitor code should only be done using specific instructions received from V alcom Limited.
Diagnostic options have been placed in the monitor program which can cause the run time code to be corrupted.

I'IMPORTANT !
Valcom Limited will not beresponsible for events that occur if the user accesses the
Firmware Upgrade Monitor without receiving explicit instructionsfrom Valcom Limited.

An internal sanity timer trip counter has been placed inthe monitor routine and will cease to activate the VEDAS
software once 10 sanity timer trips have been registered. The monitor routine will, if a modem exists, activate the
modem and answer any incoming calls. The internal sanity trip counter is cleared by either a VEDAS power up
occurrence, or the operator activation of the monitor program.

Memory Initialization Procedure

The following information details a procedur e to initialize the V EDA S program memory via the monitor routine.
Under normal operations this procedure should never be required and should only be used when the system becomes
corrupted and the VEDAS software is inaccessibl e.

In order to accessthe monitor routine the message “ FLASH Check ...” must appear on the terminal screen. If during
the time the FLASH Check message is present on the screen the operator strikes the <?> key, the VEDAS firmware
upgrade monitor program will be activated. An appropriate sign on messagewill appear followed by a“ *” prompt.
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A-10 SDI-12 Communication Primer
The following description has been reproduced from the SDI-12 specificationwritten by Campbell Scientific.

Command and Response Description

In the following description, commands and regponses areenclosed in quotes with the sensor address represented by
"a". "ttt" represents athree digitinteger specifying the maximum time in seconds for a sensor to have the resulting
data availablein its buffer. Thistime includes the time required to send a service request back to the data recorder.
The valid range of "ttt" is 000 to 999 seconds.

Command | Description and Response

"aM " Initiate a M easur ement

The response is“ atttn<CR><LF>" where “ttt” is the required sensor integraion time
in seconds, and “n” is the number of data valuesthat will be provided. The values
generated by measurements inresponse to this command are retained inthe sensor
for subsequent collection using the " D" commands.

If "ttt" is not "000", a service request ("a<CR><LF>") is sent to the data recorder
after the measurement iscompleted indicating the sensor has the data ready. The"D"
commands are used to collect the data. If the service request is not received properly
before the specified processing time (ttt) has elapsed, the data recorder wakes the
sensor with a break and collects the data. If "ttt" is "000", then the specified number
of data values will be available assoon as it can be retrieved with "D" commands and
no service request will be sent from the sensor.

Resulting data will be stored in the sensor until another "M " or "V " command is
executed.

If an invalid response hasbeen received, there-try sequence may causea break to be
sent. The sensor should abort its measurement upon receiving a break and flag this
condition so that subsequent "D" commands return no data. The sensor will then be
able to respond to aretry of the "M" command.

Unless a sensor operation is aborted with a break, no commands can be issued by a
data recorder until after an anticipated service request has been received or until the
maximum time "ttt" has elapsed.

"av!" Initiate Verify Sequence

The response is “atttn<CR><LF>". After the verify squence is completed aservice
request is sent to the data recorder (if “ttt” is not “000") and data will be collected
using subsequent “D” commands.

The result of this command is exactly the same as an “aM!” command except that the
datareturned is from a verification sequence instead of a measurement. The data
returned by this command may include ROM signatures or CRC's, RAM test results,
or results of other diagnostic processes.

“aAb!” Change Channel Number
Thisis to change the device from address “a” to address “b”.The response will be
“b<CR><LF>" to verify the ®nsor is now setfor channel “b”.
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Command | Description and Response

"aDO0!" through Send Data

"aDo!" The response is "a<values><CR><LF>". See Data Format section regarding the
format of <values>. Valuesreturned by a"D" command will be 33 characters or less.
The data buffer in the sensor will not be altered by this command.

If the number of values returned by a "aD0!" command are less than the number
specified by the result of the previous "M " or "V " command, the rest of the data will
be collected using "aD1!", "aD2!" ... and 20 on until all values specified have been
collected.

If one or more values wer e specified and a valid response to the "aD0!" is return with
no data, the measurement was aborted and anew "M " command will have to be sent.

"RO!" through Continuous M easurements

"ROI" The response is "a<values><CR><LF>". See Data Format section regarding the
format of <values>. Valuesreturned by a"R" command will be 33 characters or less.
The data buffer in the sensor will not be altered by this command.

If the number of values returned by a "R0O!" command are lessthan the number
specified by the result of the previous "M " or "V " command, the rest of the data will
be collected using "R1!", "R2!" ... and so on until all valuesspecified have been
collected.

The "R" commands are the same as "D" except they do not need to be preceded by an
"M" command.

al!" Send | dentification.
The response is "allccccccecemmmmmmyvyxxX.. . XX<CR><LF>", where:

“II" isthe SDI-12 level number indicating the SDI-12 version compatibility, eg.
version 1.0 would be represented as 10.

"cceeeeec" s an eight character vendor identification to be gecified by the vendor
and is usually in the form of a company name or an abbreviation.

"mmmmmm" is a6 character field specifying the sensor model nhumber

“vvv” the sensor version number.

XxXX... Xx" isan optional field of up to a maximum of 13 characters to be used for
serial number or other specific sensor information that is not relevant to

the operation of the sensor.

Level, Vendor, M odel, and Version data will be provided as a unique response to
allow a data recorder to automatically select sensor specific firmware if it has this
capability.
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Command | Description and Response

"al" Acknowledge Active

This command returns a"a<CR><LF>" response and will only be used with the
transparent mode (Extender Command Set) to make sure the sensor responds before
sending a more lengthy command. The command “1!” will be returned with the
response of “1” if the SDI sensoris using channel 1.

"aM1!" through | Additional Measurement Commands

"aM o Used to obtain different types of measurements. T he result of thiscommand is
exactly the same asthe "M " or the "V " command. This extension allow s the data
recorder to initiate different types of measurement, calibration, or control functions at
different timeintervals. If 'N'is zero (0), no datawill be available during the
subsequent"D" command.

Data Format

Responses to the "D" command will be in the form of "apd.d<CR><LF>", where “a" is the sensor address, and
“pd.d” isthe value (p is the polarity sign, "d' represents numeric digits before or after the decimal). A decimal may
be used in any position in the value after the polarity sign. If adecimal is not used, it will be assumed after the last
digit.

The polarity sign (+ or -) will always be the first character of avalue. This means that in aresponse with multiple
values, the polarity sign is the delimiter between values.

The data recorder will be able to receive values containing between 1 and 7 digits.

The following is an example of a data block from a sensor (address 0) containing 5 values (29 characters of data)
followed by a carriage return, line feed combination.

0+3.29+23.5+65.3-25.45+75.5491<CR><L F>
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A-11 Operator Terminal Error Messages

The following program terminal error messages have been sorted alphabetically. The first word "Error," iscommon to
all of the error messages and has been removed for clarity. Specific numbershave been replaced by “#”. The definitions
givenmay not fit dl possible causes of error messages. Ifthe error messages are persigent, Val com should be contacted
for further information or clarity.

Error String | Cause/Solution

0000 Program Parameters Expected Cause There may be a problem with the uploaded file or

8072 Were Received filename or there may have been a errorin transfer of
the files from the terminal to the Vedas I1.

Solution Check the file, it should be 8072 Bytes. Check the baud
rate, program parameters transfers should be performed
at 9600 baud or lower.

12 Volt Switches Are Not Installed Cause The 12 volt switched outputs are not installed or are
mal functioning.

Solution If they are required, contact Valcom about servicing or
upgrades.

12S0 Output Is Already Being Used By Cause The operator may have requested use of a12 volt

Task # switched output that is being used by another task.

Solution Check the sensor configurations for availability. The
operator can select 12S1 or use a constant 12 volt
output.

12S1 Output Is Already Being Used By Cause The operator may have requested use of a 12 volt

Task # switched output that is being used by another task.

Solution Check the sensor configurations for availability. The
operator can select 12S0 or use a constant 12 volt

output.
A Child Task Cannot Be Deleted Cause The operator has tried to delete a inter dependent child
Delete Parent T ask task without deleting the parent task

Solution Delete the parent task first.

Add An RF Transmitter Task Cause The operator has entered an emergency message and the
unit does not have an RF transmitter output task to
transmit the message.

Solution Add an RF transmitter task.

An Invalid Data Entry Was Found at Cause A given memory location may be corrupted.
<ADDRESS> Solution A corruption the memory allocation pointer may have
occurred or a bad memory section may exist. Save the
program parameters and disconnect the power.
Reconnect the pow er and initialize the unit.

An Empty Archive Location Was Cause A given memory location was not found.

Encountered At <ADDRESS> Solution Check the value of the location entered and try a Flash
test from the diagnostics menu.

An Analog Output Voltage IsRequired Cause The operator may have entered an analog task without

For Resister M easurement specifying all of the parameters correctly.

Solution Check the task in question and the hardware
connections.
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Error String | Cause/Solution

An Invalid Date Entry Was Found at Cause A given memory location may be corrupted.
<ADDRESS> Solution A corruption of the memory allocation pointer may
have occurred or a bad memory section may exist. Save
the program parameters and disconnect the power.
Reconnect the pow er and initialize the unit.

An Invalid Message Entry Was Found At | Cause A given memory location may be corrupted.
<ADDRESS> Solution A corruption of the memory allocation pointer may
have occurred or a bad memory section may exist. Save
the program parameters and disconnect the power.
Reconnect the pow er and initialize the unit.

An Analog Output Voltage |sRequired Cause An analog task may have been programmed incorrectly

For This Channel or the analog output drivers may be malfunctioning.

Solution Check the task and measure the output voltage on the
requested channel. If a problem persists mark the unit
for repair.

Analog Section IsNot Installed Cause The unit does not have an anal og section.
Solution If an andog tas isrequired contact VValcom for
information about hardware upgrades.

Analog Sample Rate Exceeded Cause The interval rate of the analog task may have been set
faster than the sample rate of the analog section.

Solution Either increase the interval of acquisitions, increase the
period, or reduce the number of samples.

Cannot Execute Child Task Cause Operator attempted to perform alocal acquisition of a
secondary task.

Solution Perform alocal acquisition of the parent of the required
secondary task. The secondary task data will also be
displayed.

Channel Has Been Previously Allocated Cause The operator may have selected use of a channel that is
currently being used.

Solution Check the current configuration or select another
channel.

Display Is Not Ingalled Cause The display unit may not be indalled or it may be
malfunctioning.

Solution Open the cover to check if the display is present. Use
the diagnostic menu to test the keypad/display if it is
present. Contact Valcom if there are further problems.

Formula # D oes Not Exist Cause The operator may have specified a formula number that
does not contain avalid formula.

Solution Check the number entered. Check the contents of the
formula numbers from the operators menu and enter a
formula if necessary.
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Error String | Cause/Solution

GOES Transmission Is Self Timed Only Cause Operator tried to perform alocal acquistion of aGOES
output task while it was in the slf-timed mode.

Solution In order to perform alocal acquisition of a GOES task
the GOES transmission mode must be either regular
random or random alarm.

High Speed Sample Rate Exceeded Cause The sample rate of the high speed task exceeds the
maximum of 200 KHz.
Solution Reduce the frequency of acquisition.

/0 Writes Not Allowed To Code H alf Cause The operator may have tried to write data to the block
Of Flash Or to PCMCIA Card. of memory which contains the Vedas |1 operating
system.

Solution Recheck the address entered, it should be between
C0000 and FFFFF

Internal M odem D oes Not Support This Cause The operator may have selected a baud rate tha is too

Baud Rate high or too low for the internal modem in the unit.

Solution Theinternal modem supports baud rates of 300 to
14400 only. Check to ensure the specified baud rate is
valid, 9600 is suggested.

Internal Modem Is Using ThisChannel Cause The operator may have request use of a channel that is
being used by another function.

Solution Theinternal modem shares hardware withthe RS-232
interface and the Orbcomm connector. Only one of
these functions can be used at a time. Hardware jumper
configurations control these functions.

Internal Modem Is Not Installed Cause The internal modem may not be installed or the intemal
hardwired jumpers may not be set for internal modem
use.

Solution Check the Vedas Il Information in the diagnostic menu
to check the status of theinternal modem. The Internal
Modem and the RS-232 and the Orbcomm share
internal hardware. If thisisa problem contact Valcom
for further information.

Internal Modem Is Installed Cause The Internal Modem may be installed or the internal
hardwired jumpers may be set for internal modem use.

Solution Check the Vedas Il Information in the Diagnostic Menu
to check the status of the internal modem. Set the
modem for zero and re-initialize the unit. The Internal
Modem, RS-232, and the Orbcomm all share internal
hardware. If this is a problem contact Valcom for
further information.

Interval of Acquisition Exceeded Cause The period of acquisition exceeded interval of
acquisition.

Solution Either increase the interval of acquisition or decrease
the period of acquistion. The period of acquisition
must be less than the interval of acquisition.
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Error String | Cause/Solution

Intervd of Acquisition <= Warm Up Cause The interval of acquisition is less than the specified
Time warm-up time.

Solution Either increase the interval of acquisition or decrease
the warm-up time. The Sensor Warm-up time must be
less than the interval of acquisition.

Interval of Acquisition Exceeded Cause Alarm period of acquisition exceeded interval of
acquisition.

Solution Either increase the interval of acquisition or decrease
the adjusted period of acquisition.

Invalid Entry Cause General error

Solution Review this manual regarding the operation causing the

error and correct the input accordingly.
Invalid Acquisition Task Cause Operator specified an invalid priority number

Solution Review and correct task priority number entry.

Limit of 1 Sample/sec Exceeded Cause The resulting number of samples per second exceeds the
maximum of one.

Solution Either increase the period of acquisition or reduce the
number of samples.

Modem Baud Rate or Data Bits or Stop Cause An operator accessing by external modem has attempted

Bitsor Parity Cannot Be Altered By to change the modem access parameters.

External Modem Access. Solution Thisis not permitted because future access may be
compromised.

Modem Type Has Not Been Selected Cause The operator may have requesed a modem function
without specifying the modem type.

Solution Enter the configuration menu and check the modem
interface setup.

Modem Type Has Not Been Selected Cause The operator selected a telephone output task without a
telephone device in the system.

Solution The operator must first select a td ephone device type
viaitem 4, “Setup Telephone Interface”, in the
configuration menu.

New Password Not Verified Cause New Password not verified.

Solution Repeat the telephone setup routine.

Not Enough Memory For A Program Cause There may not be enough available memory to load the
Parameter Buffer. program parameters

Solution Check the number of current tasks and delete some of
them. Check the archive memory overwrite functions.
Contact Valcom for further information.

Not Enough M emory For A Task’s Cause The task’s output message is too big for the available
Output Message memory.
Solution Attempt to reduce the length of the output message or

try to gather the stored data and erase some memory.
Check the setting of the memory archive overwrite
function.
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Error String | Cause/Solution

Output Interval < 1 Min. Cause Operator tried to specify atelephone output interval of
<1 per minute

Solution Adjust the telephone output interval to be within the
limitations of the VEDAS system.

Password Required Cause The operator may have tried to perform a function that
they were not password authorized to perform.

Solution Exit and re-enter the sygem using a correct password.

Password Invalid Cause Entered password was invalid.
Solution The operator may re-enter the password via the
telephone setup option in the configuration menu.
Password Invalid Cause The operator has not provided avalid password and will
Restricted A ccess Only only be permitted limited access to the function of the
unit.

Solution If unrestricted access is required re-enter the unit with a
valid password.

PC# Input Is Being Used By Shaft Cause The operator may have requested use of a pulse counter
Encoder Task # or digital input that is currently being used as a shaft
encoder input.

Solution The operator should check all connections and select a
different input for either a digital, pulse counter or shaft
encoder input. They may share intemal hardware.

PC# Input Is Being Used By Pulse Cause The operator may have requested use of a digital input
Counter Task # that is currently being used as a pulse counter input.

Solution The operator should check all connections and select a
different input for either adigital, pulse counter or shaft
encoder input. They may share intemal hardware.

PCMCIA Card Is Write Protected Cause The write protect switch on the PCM CIA card is set.

Solution Remove the card and check the switch.

PCMCIA Card Is Not Inserted Cause The PCMCIA card may not be inserted properly.

Solution Remove the card and insert it again.

Priority Is Invalid Or Already Exists Cause General error the operator selected an invalid priority
number.

Solution Review and reselect a priority number.

Program Parameters Are Not Archived Cause Programming error occurred while trying to save the
acquisition parameters.

Solution Retry operation. If error pergsts mark unit as
unserviceable and return to Valcom for repair.

Random Alarm Interval Too Large Cause The random alar m interval on the GOE S output task is
too large.

Solution Reduce the random alarm interval.
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Error String | Cause/Solution

Received Program Parameters Are Cause There may be a problem with the uploaded file or file

Invalid name or there may have been an error in transfer of the
files from the terminal to the Vedas I1.

Solution Check thefile, it should be 8072 bytes. Check the baud
rate. Program parameters transfers should be performed
at 9600 baud or lower.

Retry Delay To Large Cause The telephone retry delay is too large.

Solution Reduce the retry delay or increase the output interval.
The output interval must be large enough to permit 3
retries to occur.

RF Transmitter Task Must Be Added Cause The operator may have tried a task execution on a
disabled transmitter.

Solution Try adding the task. If this does not work, there could
be a problem with the transmitter.

RF Transmitter Output Tak Already Cause The operator tried to add a second RF transmitter output

Exists task.

Solution The VEDAS system supports only one RF transmitter
type at a time.

RF Transmitter Disabled Cause The RF Transmitter is currently disabled from
transmitting or a GOES transmitter may not be present
in the unit.

Solution Check the RF output task and initialize the unit.

RS485 Interface Is Being Used I nstead Cause The operator may have requested use of the SDI-0

Of This Channel channel while the RS-485 was installed.

Solution They share common hardware and only one can be used
at atime. Thisisinternal hardwired jumper controlled.

RS485 Interface Is Not Installed Cause The operator may have requeged use of an RS-485
interface that does not exist in the unit.

Solution If an RS-485 function is required contact Valcom for
information about hardware upgrades.

SDI-12 Sample Rate Exceeded Cause The sample rate of an SDI-12 task exceeds the
maximum of 5 readingsper second.

Solution Either increase the period of acquisition or reduce the
number of samples.

SDI-(0,1) Input IsBeing Used By Digital | Cause The operator may have request to use an input that is

Task # currently being used by another task.

Solution Carefully examine the system hardware usage. The

operator may have requested a wrong port during
programming of atask. SDI ports due share their
functions.
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Error String | Cause/Solution

SDI1-(0,1) Input Is Being Used By SDI Cause The operator may have requested use of an input that is

Task # currently being used by another task.

Solution Carefully examine the system hardware usage. The
operator may have requested a wrong port during
programming of atask. SDI ports do share their
functions.

SDI-(0,1) Input IsBeing Used By Pulse Cause The operator may have requested use of an input that is

Counter Task # currently being used by another task.

Solution Carefully examine the system hardware usage. The
operator may have requested a wrong port during
programming of atask. SDI ports do share their

functions.
SDI-0 Input Is Not Available, RS485 Cause The operator may have requested use of SD 1-0 while
Interface Is Being Used. the unit is usng the RS-485.

Solution They shareinternal hardware and only oneis available
for use at atime. T he operator may choose to use SDI-1
if itisavailable.

Specified Task D oes Not Exist Cause The operator tried to perform an operation on a task that
does not exist.
Solution Review and re-specify the task priority number.

Specified T ask Locations Not A vailable Cause Not enough task priorities available for secondary
task(s) creation.

Solution Edit the conflicting task priorities, assigning them
another priority number in order to free therequired
priority numbers.

Specified Task Cannot Be Calibrated Cause The operator may have entered a site calibration on a
task that does not exist or does not function.

Solution Check the task and the entered value in the site
calibration.

Specified Task Cannot Be Deleted Cause The operator tried to delete atask that does not exist.
Solution Review and re-specify the task priority number.

Specified Priority Currently Exists Cause The operator tried to edit atask priority to a priority
that already exists.
Solution Review and re-specify the task priority number.

Starting Location Was Not Found Cause The given garting memory location was not found.
Solution Check the value of the location entered and try a Flash
test from the diagnostics menu.

Task # IsUsing A Different Trandtion Cause The operator may have requested a pulse counter task

Level On This Channel on an input that has a pulse counter task running with a
different transition level, rising or falling

Solution More than one pulse counter can share an input, but
they should have similar transition levels.
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This Is A Program Terminal Operation Cause The operator tried to perform a program terminal only

Only operation via the telephone interface connection.

Solution The operator must physically go to the site, access the
VED AS unit viathe programmers port in order to
perform this function.

This s An On Site Operation Only Cause The operator may have tried to enter an emergency
message from alocation other thanthe program
terminal connector.

Solution This function is only permitted from thesite.

This Option Is Still Being Developed Cause The requested option is not currently supported in this
version of software.
Solution Contact Valcom Limited for further information.

Too Many Program Parameters Were Cause There may be too many parameters in the uploaded file

Received. or there may have beenan error in transfer of the files
from the terminal to the Vedas I1.

Solution Check the file, it should be 8072 Bytes. Check the baud
rate. Program parameters transfers should be performed
at 9600 baud or |ower.

VEDAS I Is Uninitialized Cause The operator tried to enter the calibration screen and
perform alocal acquisition while the sysem was
uninitialized.

Solution Initialize the system before entering the calibration
screen.
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A-12 Vedas || Specifications
Operating Temperature:
1 -40°C to +50°C
Input Voltage:
1 9.5t0 17VDC
1 Reverse/Over/Under voltage protected
Input Current:
1 1.5 ma standby
1 40 ma active
1 60 ma during A/D measurement
Packaging:
1 NEMA 4X moulded fibreglass polyester enclosure

with 2 lockable quick-release latches and 4
mounting feet

30.5cm x 25.4 cm x 15.2 cm (12" x10"x6")
Internally coated for EMI/RFI shielding

Weight:
1 3 kg. (without any options)

Real Time Clock:
1 + 60 sec/month (higher accuracy with GOES)

Display/K eypad:

1 20 (5x7 dot matrix) characters x 2 lines
Display area 7.08 cm x 1.15 cm
VFD (-40°C to +85°C) or optional LCD
1 Keypad: 8 keys

Communication I nterface:

1 Two RS-232C ports

1 Selectable baud rates from 300 to 57.6K
Program termind cable included (9 pinfemde D-
connector for program terminal)

PCM CIA FLASH M emory Card Slot:

1 Accepts one, linear, type | or Il, 5V, 8 MByte
PCMCIA FLASH M emory Card

1 Optional PCMCIA FLASH Memory Cards
standard or rated for -40°Cto +85°C

1 PCMCIA FLASH Memory Card is usd to:
retrieve stored data, upgrade operating system
software or download user program parameters

Memory:
1 1 MByte FLASH for operating sysem, user
program and data storage (64,000 entries)
1 128 Kbyte SRAM

APPENDIX A-12

SDI-12:

1 Each of the 2 SDI ports can support sensors with
addressesranged from0to 9, ato z, and A to Z
Each port can also be configured as a digitd |/O or
low frequency pulse counting channel

Digital I/O:
81/0 channels + 5 input only channels
Output level @ 1 ma:
45V high 50V,low 0.2V
Input level: 35V high _5.0V,low 1.0V
Output resstance: 465 _
Input resigance: 200 K_

Excitation O utputs:
1 4 Individually programm able outputs:
0to 50 V@ 20 ma, 1.22 mV resolution, high
impedance off state, load compensated
2 protected individually switched 12 V outputs @ 1
amp
4 protected 12 V outputs @ 1 amp
One 5V switched output @ 100 ma

Pulse Counter Inputs:
1 16 bit resolution
7 low frequency inputs: 5V pulses_ 100 Hz
2 high frequency inputs:
20mV,s to20V,,, 200 KHz

Analog Inputs:

7 single ended only channels

7 differential or up to 14 single ended channels
Low level A C frequency measurements
Battery voltage (internal)

System temperature: 0.5°C accuracy
Input level: -50V to +5.0V
Selectable gains: x1, x10, x100, x1000
Resolution: 0.2 mV (gan = x1)
Samplerate: 10Hz to1.8 KHz

Input resigance: 10 G_

Acquisition Interval:

1 1 to 86400 secondswith 1 second resolution
Options:
L Internal modem (-40°C to +85°C)

GOES satellite transmitter

Integrated shaft encoder

RS-485 port instead of one SDI-12 port
PC support software

Intermal Backup Battey (-20°C to +50°C)





