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HydroLynx Systems, Inc. 50386 Data Collection Unit

Receiving and Unpacking

Carefully unpack all components and compare to the packing list. Notify HydroLynx
Systems immediately concerning any discrepancy. Inspect equipment to detect any
damage that may have occurred during shipment. In the event of damage, any claim for
loss must be filed immediately with the carrier by the consignee. If the equipment was
shipped via Parcel Post or UPS, contact HydroLynx Systems for instructions.

Returns

If equipment is to be returned to the factory for any reason, call HydroLynx between
8:00 a.m. and 4:00 p.m. Pacific Time to request a Return Authorization Number (RA#).
Include with the returned equipment a description of the problem and the name, address,
and daytime phone number of the sender. Carefully pack the equipment to prevent damage
during the return shipment. Call HydroLynx for packing instructions in the case of delicate or
sensitive items. If packing facilities are not available, take the equipment to the nearest
Post Office, UPS, or other freight service and obtain assistance with packaging. Please
write the RA# on the outside of the box.

Warranty

HydroLynx Systems warrants that its products are free from defects in material and
workmanship under normal use and service for a period of one year from the date of
shipment from the factory. HydroLynx Systems' obligations under this warranty are limited
to, at HydroLynx's option: (i) replacing; or (ii) repairing; any product determined to be
defective. In no case shall HydroLynx Systems' liability exceed product's original purchase
price. This warranty does not apply to any equipment that has been repaired or altered,
except by HydroLynx Systems, or that has been subjected to misuse, negligence, or
accident. It is expressly agreed that this warranty will be in lieu of all warranties of fitness
and in lieu of the warranty of merchantability.

Address

HydroLynx Systems, Inc.

950 Riverside Pkwy., Suite 10
West Sacramento, CA 95605
Phone: (916) 374-1800

Fax: (916) 374-1877

E-mail: hydro@hydrolynx.com

Copyright 2011 HydroLynx Systems, Inc.
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HydroLynx Systems, Inc. 50386 Data Collection Unit

1.1 Organization of the Manual

This manual describes the HydroLynx Systems ScadalLynx 50386 Data Collection Unit
(DCU) and related models. The information is divided into five sections, each related to a
specific aspect of the 50386 DCU:

Introduction
The Introduction section gives this summary which is intended to help the reader find
specific information of interest. This section also includes the catalog sheets of the various

HydroLynx 50386 DCU models and packages; these sheets give the product s general
description and specifications.

Hardware
The Hardware section describes the features of the PC On a Stick (PCOS) and the
ScadalLynx Board (SLB) including: the sensor inputs, manual I/O features and interface

connector pin configurations. Also, there are discussions on the various configurations and
installation notes.

Software

This section explains the 50386 DCU as a DOS computer; and the operations of both the
application program (Lynx386.exe) and the configuration file (filename.cfg).

Note: The ScadalLynx ToolBox User s Manual explains how to create .cfg files and send
them to the 50386 DCU.

Maintenance, Testing and Troubleshooting
The information in this section is a useful guide for the service technician; it includes
references to the Maintenance test procedure and the Maintenance Report outlined in the

Basic Gauge Manual. This section also includes information on using the software
programs as maintenance, testing and troubleshooting tools.

Appendix

The Appendix includes sections on DOS Commands, .cfg file examples and drawing.

Page 8 WwD102711



50386 Data Collection Unit HydroLynx Systems, Inc.

1.2 Catalog Specification Sheets

Model # Description

50386 Real-Time Data Transmitter / SCADA Two-Way Transmitter
50386RP Repeater

50386R/D  Receiver/Decoder

5354 Packaged Rain Station

5381 Packaged Weather Station

5390 Packaged Pressure Transducer Liquid Level Station
5390WL Wireless Lynx

5391 Packaged Water Quality Station

50386P Packaged Repeater

wD102711 Page 9
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MODEL 50386 299 & !
Real-Time Data Transmitter
SCADA Two-Way Transmitter <! ! !
! "l ! !
. <!
General Description = (! !
I n #
| | 1 #
$ %" & % "! |
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1 # ' # n L} I
# # #(
) !
# # ) ) !
| 0 | Model 50386 Real-Time ScadalLynx System
# - ) #( ! -
# & 11 #
! #
| - ]
& 1%28$ # 899 ( "
3 ( &2 */ ( ! !
- ( 45 6 3 1%28&% -1 I 2%* .)1%/0& & %"
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! Ordering Information
0 # " (
1 # 50386-54.........c...... Transmitter in Round Canister, 1 Precipitation Input,
899 ' | 1 SDI-12 Input
: 50386-90................. Same as 50386-54 with 1 Precipitation Input,
. 1 Up/Down Counter Input, 2 Analog Inputs,
| : ). 1 SDI-12 Input
I 50386-81................. Same as 50386-54 with 1 Precipitation Input,

1 Up/Down Counter Input, 7 Analog Inputs,
) ) 1 wind Input, 1 SDI-12 Input
! C# O# o ( 50386N......cccvevnene Transmitter in NEMA 4X Enclosure with
v 2 Up/Down Counter Inputs, 7 Analog Inputs,
2 Wind Inputs, 8 Digital Inputs, 2 Digital Outputs,

1 SDI-12 Input
! ! 7 50386NZ........ccceeee. Transmitter in NEMA 4X Enclosure with
17 2 79 | 4 Up/Down Counter Inputs, 14 Analog Inputs,
I 6 # o# | I 6 I 4 Wind Inputs, 12 Digital Inputs, 6 Digital Outputs,
| [ | 7 &)79 1 SDI-12 Input
: : Tt ) 50386N-CP............. Same as 50386N with MS connector package
50386-UG............... 5096 to 50386 Transmitter upgrade

. ________________________________________________________________________________________________________________________________________ ____ ______ _________________|
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Specifications

PCOS

RAM memory:

PIC 1/O Processor

Clock Speed:......cccccevvrveivennnne 20 MHz
Communication bus................ 1°C

Serial ports:.......ccccevvvervvirnenne. 2 RS232 standard

..4 RS232 additional

.. Transmit/receive

. .. Transmit/receive

ProtocolS:......ccccevvveeiiieiiinennns ALERT, ScadalLynx, MODBUS,
GOES, other protocols available

Number of external inputs:.....16 (14 available, 2 reserved for on
board voltage measurement)

Resolution:........coccevvevvinnenne. 16-bits
Input Ranges:........cccceveerieenne 0 to 5 Vdc or 4 to 20 mA with resistor
Absolute error:........ccceveennnene 0.0015%

...... 0.003%

Number of inputs:................... 4

Low speed input types............ Form C, contact closure, direction line
Maximum input rate:............... 100 Hz

Input noise filtering:................. 200 kHz (-3 dB)
High Speed Counter Inputs

Number of inputs:................... 4

High speed input types........... AC, 5 Vdc
Maximum input rate:............... 2 kHz

Input noise filtering:................ 5 kHz (-3 dB)
Digital Inputs

Number of inputs:................... 12

1/0 types:......cccoueenee. ...Contact closure and 5 Vdc

Input noise filtering:................. 15 Hz (-3 dB)

Digital Outputs

Number of outputs:................. 6

1/O types:....ccoeviiiiiieee Low side, Open drain

Output capacity:.......cceeeveeenen. 50 Vdc and 150 mA DC continuous sink
current

SDI-12 Input

INPUL PINS:.ccoiiiiiiiiiieieeee, Signal, Gnd, 12 Vdc

Power Required (not including optional hardware and /or boards)

Fully asleep:......ccccoeeeeiieenninen. 10 to 16 Vdc, < 3 mA

Fully awake:.........ccceoeennenen. 10 to 16 Vdc, < 150 mA

Switched Power Supply

5 Vdc sensor power:... ..30 mA, maximum
12 Vdc sensor power:. ...500 mA, maximum
12 Vdc radio power:................ 6 A maximum

12 Vdc radio power amplifier:.5 A maximum

General
Operating temperature............ -40to 85 °C
HUumidity:......oooveiiieiiieieiiees 0 to 95%, non-condensing

Models 50386-54, 90, 81

Enclosure:.........coceoiiiinen. Aluminum canister

8 in. diameter x 23 in. high

19 Ibs with battery

12 Ibs (battery shipped separately)
Keyed MS male connectors

1 Precipitation Input, 1 SDI-12 Input

50396-54....

50386-90.......ccccuviiiieiiiiene 1 Precipitation Input, 1 Up/Down
Counter Input, 2 Analog Inputs,
1 SDI-12 Input

50386-81.......cccveiiieiiiienn 1 Precipitation Input, 1 Up/Down

Counter Input, 7 Analog Inputs,

2 Wind Inputs, 1 SDI-12 Input
Battery:......ccooeveveieeiiee e 12 Vdc, 18 Amp-hour rechargeable gel cell
External 12 Vdc connector:....3 pin MS male connector for solar panel

or optional AC charger
ANtenna.......coevieciiiiciieies BNC female bulkhead
Serial ports (2):.....cccoveeeeeveens 7 pin MS male external connector,

9 pin DB9 male connector on board

Models 50386N, N-2, NZ, and N-CP

NEMA-4X fiberglass

15.5in. x13.5in. x 6.5 in.

16 Ibs with battery

12 Ibs (battery shipped separately)
Enclosure with 7 cable strain reliefs

Screw terminal interconnect PCB for
2 Up/Down Counter Inputs, 7 Analog
Inputs, 2 High Speed Counter (wind)
Inputs, 8 Digital Inputs, 2 Digital
Qutputs, 1 SDI-12 connector onboard

50386N-2:......c.cvveeeeiiiiireanns Same as 50386N with 2 Antenna
Connectors
50386NZ:.....ccccvveirireiiaeans Screw terminal interconnect PCB for

4 Up/Down Counter Inputs, 14 Analog
Inputs, 4 High Speed Counter (wind)
Inputs, 12 Digital Inputs, 6 Digital
Outputs, 1 SDI-12 connector onboard
50386N-CP:....ccovveeiieeinnns Keyed MS male connectors for 2 Up/Down

Counter Inputs, 7 Analog Inputs, 2 Wind
Inputs, 8 Digital Inputs, 1 SDI-12 MS
connector

Battery:......cooooeviiiiieeeee 12 Vdc, 18 Amp-hour rechargeable gel cell

External 12 Vdc connector:....3 pin MS male connector for solar panel
or optional AC charger

& ("SI - $8 w&&& /%

ANtenna.......cccooceeiieeeiieennn N-type female lightning arrestor
Serial ports (2):....ccccevvverineenne 9 pin DB9 male connector on board
Options
RTR ..o Radio Link (Specify frequency)
5073TBX...ccveirnnn. 50386 Toolbox Software
50386-OP1 .... ..7 Pin MS Male RS232 Connector
50386-0OP2 .... ..10 Pin MS Female Digital Status Connector
50386-OP3 ............. 3 Pin MS Male SDI-12 Connector
50386-OP4 ............. 6 Serial Port Expansion
50386-0OP5 ... ..Leased Line Modem
50386-0OP6 .... ..Internal Power Supply
50386-0OP7 .... ..GOES Radio
50386-0OP8 .... ..ScadalLynx Radio
50386-0OP9 ... ..Microwave Interface
50386-OP10 ........... GOES Antenna
50386-OP11 ........... Industrial Dial-up Modem
50386-OP12 ..Digital Input Expansion
50386-OP13 ..Analog/Digital Output
50386-OP14 Network Connector
" $ % "
+++0 )31 2



MODEL 50386RP
Repeater

General Description
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Specifications
General

Output power:

Standby Current:..........ccceeuee. 65 mAmps
Transmit Current Drain:
RTR ONlY:coveiiiiicicce 2 Amps
RTR with RPA:... ...7 Amps

See 50386 specifications
...See RTR specifications
Power Amp specifications:.....See RPA specifications

Enclosure:......cccooveviineennenn. Aluminum canister

..8in. diameter x 23 in. high

...25 Ibs with battery

...12 Ibs (battery shipped separately)
...Keyed MS connectors

Shipping weight
Sensor inputs:...

Battery:....coccovveeiiie e 12 Vdc, 18 Amp-hour rechargeable gel cell
External 12 Vdc connector:....3 pin MS male connector

ANTENNA: ... BNC female bulkhead connector

Serial Port:.......cocoeeeenieeniienns 7 pin MS male connector

«HydroLynx~

Models 50386RP-B and 50386RP-N

Enclosure:........ccooevveniinnennnn. NEMA-4X fiberglass

SiZE: i 5.5in.x13.5in. x6.5in.

Weight: ... 25 Ibs with battery

Shipping weight:.........c.cccceee 12 Ibs (battery shipped separately)
Sensor INPULS:......coeeeeeiieeene Enclosure with cable strain reliefs and

screw terminal interconnect PCB
or keyed MS connectors

Battery:......cccooveiiiiiiiiciee 12 Vdc, 18 Amp-hour rechargeable gel cell
External 12 Vdc connector:....Two 3 pin MS male connectors
ANteNNa:......coeevvieiiiieiece N-type female lightning arrestor

Serial ports:........cocevveeiiienninns Two onboard DB9 male connectors

Enclosure:.........coevvieiiinnennn. Aluminum 4U Rack Mount with handles

i 19in.x8.751in. x 13 in.

26 Ibs with battery

13 Ibs (battery shipped separately)

12 Vdc, 18 Amp-hour rechargeable gel cell
External 12 Vdc connector:....Two 3 pin MS male connectors
ANteNNA:......coveiiiieiiiee e N-type female lightning arrestor

Serial Ports:........coceeveeenieennns Two onboard DB9 male connectors

Ordering Information

50386RP..........cc... Repeater in Round Canister with 1 Antenna
Connector

50386RP-2.............. Same as 50386RP with 2 Antenna Connectors

50386RP-54............ Same as 50386RP with 1 Precipitation Input,
1 SDI-12 Input

50386RP-90............ Same as 50386RP with 1 Precipitation Input,
1 Up/Down Counter Input, 2 Analog Inputs,
1 SDI-12 Input

50386RP-81............ Same as 50386RP with 1 Precipitation Input,

1 Up/Down Counter Input, 7 Analog Inputs,
2 Wind Inputs, 1 SDI-12 Input

50386RP-B............. Repeater in NEMA 4X Enclosure with 1 Antenna
Connector

50386RP-B2........... Same as 50386RP-B with 2 Antenna Connectors

50386RP-N............. Same as 50386RP-B with 2 Up/Down Counter

Inputs, 7 Analog Inputs, 2 Wind Inputs, 8 Digital

Inputs, 2 Digital Outputs, 1 SDI-12 Input
50386RP-NZ........... Same as 50386RP-B with 4 Up/Down Counter

Inputs, 14 Analog Inputs, 4 Wind Inputs,

12 Digital Inputs, 6 Digital Outputs, 1 SDI-12 Input
50386RP-N-CP....... Same as 50386RP-N with MS Connector Package

50386RP-K............. Repeater in Rack Mount Enclosure with 1 Antenna
Connector
50386RP-K2........... Same as 50386RP-K with 2 Antenna Connectors

Specify receive and transmit radio frequencies.

& ("SI - $8 w&&& /%

Options
Radio Link (Specify frequency)
Power Amplifier, 20 Watts @ 50% duty
5073TBX..ceveiienee. 50386 Toolbox Software
50386-OP1 ............. 7 Pin MS Male RS232 Connector
50386-0OP2 .... ..10 Pin MS Female Digital Status Connector
50386-0OP3 .... ..3 Pin MS Male SDI-12 Connector
50386-0OP4 ... ..6 Serial Port Expansion
50386-0OP5 .... ..Leased Line Modem
50386-0OP6 .... ..Internal Power Supply
50386-0OP7 ............. GOES Radio
50386-OP8 ............. Scadalynx Radio
50386-0OP9 .... ..Microwave Interface
50386-OP10 ..... ..GOES Antenna
50386-OP11 ..... ..Industrial Dial-up Modem
50386-0OP12 ..... ..Digital Input Expansion
50386-OP13 ........... Analog/Digital Output
" $ % "
+++0 )$1
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MODEL 50386R/D
Receiver/Decoder

General Description
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Specifications
Model 50386R
Desktop
...See RTR specifications

12 vdc

65 mA

....2 Amps

...12 Vdc, 12 AH

120 Vac, 0.2 A

N-type female lightning arrestor
800 mVpp, Typical

....-40 to 60 °C

...0 to 95 %, non-condensing

Model 50386D
ENClOSUre:.....cvvveviiieiiiecee Desktop
See 50386 specifications

Power required: ..10to 16 Vdc

Current drain:.... <150 mA

INPUL .o 6 pin MS male Rotated

OULPUL e Two, Four or Six DB25 RS232 female
Operating temperature............-40 to 85 °C

Humidity:........cccooeennnen. ..0 to 95 %, non-condensing

SIZE! i 7.25in.x2.751in. x 9 in.

Weight: ... 3lbs

Ordering Information

50386R/D................ Receiver and Decoder in two desktops with AC
Battery charger for Receiver, AC/DC Power

Supply for Decoder and 25 ft. Interconnecting Cable
Receiver Only

Decoder Only

Specify receive radio frequencies.

Options

5073TBX..cceecveennnee. 50386 Toolbox Software

Model 50386R/D Receiver/Decoder

& m( n )$ *+$ !" , - $ $ % & & &
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MODEL 5354
Packaged Rain Station

General Description
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Specifications
Heighti...ooeees 12 ft. including rain gauge top section
Diameter:.. . 121n.
Weight:......cc....... ....70 Ibs.
Shipping weight:..........c.ccevene 80 Ibs
Ordering Information
5354 Packaged Rain Station

5054SA Standpipe Assembly
5054S0 Standpipe
5054AM Antenna Mast
5050A Omni Antenna, 3dB
5054C-RG8 Antenna Cable with connectors
5054TS Rain Gauge Top Section includes
Model 5050P Tipping Bucket Assembly,
Funnel and Screen
5054LR Lifting Rope
50386-54 Transmitter with data logging
RTR, Specify radio and frequency
5031-18 Gel Cell Battery, 18 AH, 12 Vdc
5033-0.3B Solar Panel, Regulator, Mounting Bracket

Options
5054D.....cccceviiiiiians Access Door for Standpipe
5050LA.....cceeiieenns Antenna Lightning Protection

Standpipe Ground Kit

... Directional Antenna, 10 dB

50386 Toolbox Software
50386-0OP2.............. 10 Pin MS Female Digital Status Connector

50386-0OP4 6 Serial Port Expansion
50386-0OP5 Leased Line Modem
50386-0OP6.............. Internal Power Supply
50386-0OP7.............. GOES Radio
50386-OP8 Scadalynx Radio
50386-0OP9 Microwave Interface
50386-OP10............ GOES Antenna
50386-OP11............ Industrial Dial-up Modem

#3398 % ' % ) * + H#HH#HH# -

GOES Antenna (Cptianal)

irectional Antenna (Optional)
Funnel Assembly

Tipping Bucket
Solar F'anel. - Top Secion

Signal Cable

Lifting Fope

y | Antenna Cable

Standpipe
L= ]
———
Ground Level
Transmitter

Model 5354 Self-Reporting Rain Station
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MODEL 5381
Packaged Weather Station

General Description
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Ordering Information
5381 Packaged Weather Station

5081SA Standpipe Assembly
5081S0 Standpipe
5081MX Antenna Mast and Cross Arm
5050A Omni Antenna, 3dB
5081C-RG8 Antenna Cable with connectors
5054TS Rain Gauge Top Section includes
Model 5050P Tipping Bucket Assembly,
Funnel and Screen
5081LR Lifting Rope
50386-81 Transmitter with data logging
RTR, Specify radio and frequency
5031-18 Gel Cell Battery, 18 AH, 12 Vdc
5033-0.6B Solar Panel, Regulator, Mounting Bracket
1522 Barometric Pressure Sensor
2048RH/T Relative Humidity and
Temperature Sensor in 4550 Shield
5050WS Wind Speed Sensor
5050WD Wind Direction Sensor

Options

5081D.....ccceeiieiians Access Door for Standpipe

5050LA ...Antenna Lightning Protection

5081D. ...Access Door for Standpipe

5050LA ...Antenna Lightning Protection

5054SG ... Standpipe Ground Kit

SAM160 Directional Antenna, 10 dB
5073TBX..cccvviieinne 50386 Toolbox Software
50386-OP2.............. 10 pin MS female digital status connector

% 2+ | # % #

Weather Station, San Bernardino County, CA

50386-0OP5 Internal 2400 baud modem
50386-OP6 ..Internal power supply
50386-0OP7 ..GOES radio

50386-OP8 ..ScadalLynx radio
50386-0OP9.............. Microwave Interface
50386-OP10............ GOES Antenna
50386-OP11............ Industrial Dial-up Modem

See sensor section for optional sensors.

Artenna
Antenna ast
SularF’anel. Furnel
Wind Sensors gw
solar Panel 58 (g oyl Tipping Bucket
. le Ton Section
Temperatre Barometer
and Relative Signal Catle
Hurmidity Artenna Cable
SEnsors
Standpipe
g
P~y
Ground Lewvel
Transrmitter

Model 5381 Self-Reporting Weather Station
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MODEL 5390
Packaged Pressure Transducer
Liquid Level Station

General Description
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e 12 ft. including rain gage top section
12 in.
... 70 Ibs.

Ordering Information

5390.....ccciiiiiiiiiens Packaged Pressure Transducer Station
5090SA Standpipe Assembly
5090S0 Standpipe
5090SC Standpipe Cover
5050A Omni Antenna, 3dB
5090AM Antenna Mast
5090C-RG8 Antenna Cable with connectors
5090LR Lifting Rope
5090LB 1 in. Conduit Elbow Box
50386-90 Transmitter with data logging
RTR, Specify radio and frequency
5031-18 Gel Cell Battery, 18 AH, 12 Vdc
5033-0.3B Solar Panel, Regulator, Mounting Bracket
5050LL-PTD Pressure Transducer,
40 ft. Vented cable, Specify Range
5390/5054TS.......... Packaged Pressure Transducer Station with Rain
Gauge Top Section (Same as Model 5390 except
5090SC Standpipe Cover is replaced by 5054TS
Rain Gauge Top Section)

Options

Access Door for Standpipe

Antenna Lightning Protection

Standpipe Ground Kit

Directional Antenna, 10 dB

Rain Gauge Top Section includes Model 5050P
Tipping Bucket Assembly, Funnel and Screen
Additional Cable for Pressure Transducer
Wireless Lynx with SDI-12 level sensor
50386 Toolbox Software

50386-0OP2.. 10 Pin MS Female Digital Status Connector
50386-OP4.............. 6 Serial Port Expansion

Packaged Pressure Transducer Station, City of Loveland, CO

Options (continued)

50386-0OP5.............. Leased Line Modem
50386-0OP6.... ...Internal Power Supply
50386-0OP7.... ...GOES Radio
50386-0OP8.... ...ScadalLynx Radio
50386-0OP9.... ...Microwave Interface
50386-0OP10..... ...GOES Antenna
50386-OP11............ Industrial Dial-up Modem
Directional Artenna
(Optional)
50112 Wirelyss Lynx
|, Antenna [Optional)
Yy
Fain Gage Taop
Solar Panel edion (Cptional
alar Fane I/
L]
| Signal Catle
@ Lifting Rope
Antenna Cahle
Signal Cable
E o« Standpipe
.—'—‘—u.c::h
Caonduit Graund Level
(Optional )
Transmitter
Pressure
Transducer

Model 5390 Packaged Pressure Transducer Station

#3%& % ' (% ) * L HHH -



MODEL 5390WL
Wireless Lynx

General Description
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Wireless Link Pressure Transducer, Sacramento County, CA

Ordering Information

5390WL...ccviriiinne Wireless Lynx
Two Wireless Lynx Radios
SDI-12 Pressure Transducer
5031-18 Gel Cell Battery, 18 AH, 12 Vdc
5033-0.6B Solar Panel Upgrade
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MODEL 5391
Packaged Water Quality Station

General Description
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Specifications
Heighti....ooes 12 ft. including rain gage top section
Diameter:.......cccccvviiiiiiennne 12 in.

Ordering Information

5391 Packaged Water Quality Station
5090SA Standpipe Assembly
5090S0 Standpipe
5090SC Standpipe Cover
5050A Omni Antenna, 3dB
5090AM Antenna Mast
5090C-RG8 Antenna Cable with connectors
5090LR Lifting Rope
5090LB 1 in. Conduit Elbow Box
50386-90 Transmitter with data logging
RTR, Specify radio and frequency
5031-18 Gel Cell Battery, 18 AH, 12 Vdc
5033-0.6B Solar Panel, Regulator, Mounting Bracket
5050LL-PTD Pressure Transducer,
40 ft. Vented cable, Specify Range
5050WQ SDI-12 Water Quality Sensor Package
5391/5054TS.......... Packaged Water Quality Station with Rain Gauge
Top Section (Same as Model 5391 except 5090SC
Standpipe Cover is replaced by 5054TS Rain Gauge
Top Section)

Options

Access Door for Standpipe

...Antenna Lightning Protection

... Standpipe Ground Kit

.. Directional Antenna, 10 dB

Rain Gauge Top Section includes Model 5050P
Tipping Bucket Assembly, Funnel and Screen
Additional Cable for Pressure Transducer
Wireless Lynx with SDI-12 level sensor

50386 Toolbox Software
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Model 5391 Water Quality Sensor Package

Options (continued)

50386-0OP2 ..10 Pin MS Female Digital Status Connector

50386-OP4 ..6 Serial Port Expansion
50386-OP5 ..Leased Line Modem
50386-0OP6.............. Internal Power Supply
50386-OP7.............. GOES Radio
50386-0OP8..... ..ScadalLynx Radio
50386-0OP9..... ..Microwave Interface
50386-0OP10... ..GOES Antenna
50386-OP11............ Industrial Dial-up Modem




MODEL 50386P
Packaged Repeater
General Description
| won
#
! $ %
! % #
% !
& % !
! & '"#
(#( #0)
. #
+ # ( ] ]
Y#
. & , .
& ! #
! Packaged Repeater with two antennas, San Bernardino County, CA
' # 50386-OP4.............. 6 serial port expansion
50386-0OP5.............. Internal 2400 baud modem
I . 50386-0OP6.............. Internal power supply
Specifications 50386-OP7 ..GOES radio
Height:.....oooooee 16 ft. 50386-0OP8 ..ScadalLynx radio
Diameter:.......cccoccevveiiiiennnne 12 in. 50386-0OP9.............. Microwave Interface
Weight:.....cooiiiiieiceeee 80 Ibs. 50386-0OP10............ GOES Antenna
Shipping weight:.........ccceevene 90 Ibs. 50386-OP11............ Industrial Dial-up Modem

Ordering Information
50386P.......ccccuvenee. Packaged Repeater
50386RP-SA Standpipe Assembly
50386RP-SO Standpipe
5090SC Spun Cap
50386P-AM Antenna Mast Assembly
DB224 or DB408 Antenna
(Specify frequency)
50386C Antenna Cable
50386LR Lifting Rope
50386RP Repeater
RTR, Specify radio and frequency
5031-18 Gel Cell Battery, 18 AH, 12 Vdc
5033-3.0B Solar Panel, Regulator, Mounting Bracket

50386P-2................ Same as 50386P with 2 RTRs and 2 Antenna
Connectors

50386P-54.............. Same as 50386P with 5045TS Rain Gauge Top
Section

50386P-90.............. Same as 50386P with 5050LL-PTD Pressure
Transducer

50386P-81.............. Same as 50386P with all weather station sensors

Specify transmit and receive radio frequencies.

Options

50386P-D................ Access Door for Standpipe
... Power Amplifier, 20 watts
...Lightning Protection

... Standpipe Ground Kit
50386 Toolbox Software Model 50386P Packaged Repeater

%
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50386 Data Collection Unit

2 HARDWARE

HydroLynx Systems, Inc.
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50386 Data Collection Unit HydroLynx Systems, Inc.

2.1 General Description

The ScadalLynx 50386 Data Collection Unit (DCU) consists of the PC On a Stick® (PCOS)
installed on the ScadaLynx Board (SLB) and a sensor interconnect board. These are
packaged in various enclosures along with telemetry units (radio, modem etc) and power
supplies (battery, solar charger and AC power supply) to match the user’s requirements.

2.2 PC On a Stick © (PCOS)

The PCOS is a 386 DOS computer on a single board or stick. This includes a 386EX
processor (with 2 onboard com ports), ROM DOS, 1MB of battery backed RAM, 4MB of
Flash memory for program storage and data logging, a battery backed Real-Time Clock
(RTC) and two LEDs which indicate functionality. Options include a memory upgrade and
com port expansion to a total of six com ports.

The 386EX processor is powered up when data processing is required; otherwise, it is in
sleep mode to save power.

2.3 ScadalLynx Board (SLB)

The SLB uses a low-power PIC processor to control its functions which include sensor
inputs, timers, the ALERT radio port (both transmit and receive), various switches, LEDs
and test points; also, connector interfaces for the PCOS, the two standard com ports and
for the expansion boards.

The PIC processor wakes up the main 386EX processor whenever an event occurs or a
timer expires which requires data processing.

2.3.1 Sensor Inputs - 1/0 Points

Sensor inputs are defined by the 50386 DCU as I/0O Points. Individual 1/0 points are
configured as a specific sensor type and are programmed separately. These I/O point
configurations allow the user a great deal of flexibility defining the operation of the 50386
DCU in order to match system requirements.

The 50386 DCU s design supports a variety of sensor types which allows for many
package configurations. The types of sensors include a variety of digital, analog and serial
data sensors (see section 2.4 Configurations for a description of the standard packages).

2.3.1.1 Sensor Data

For each 1/0O Point the 50386 DCU reads sensor input and stores a Raw Value (RAW) and
a Scaled Value (SCALED). The I/O point Scaling coefficients determine the SCALED value
and can calculate data into engineering units. SCALED values determine test requirements
for data reports and alarms.
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HydroLynx Systems, Inc. 50386 Data Collection Unit

Note: The RAW values are integers (with the exception of serial sensor input) while the
SCALED values are displayed as a decimal number.

The ALERT transmission format limits data values to 11 bits; this limits the data reports to
values from 0 to 2047, this must be consider when calibrating sensor data.

2.3.1.2 Digital 1/0

Digital 1/0 is defined as being in one of two states; these two states are the TTL voltage
levels of O Vdc or 5 Vdc.

Digital inputs are event driven; a transition from one level to the other will cause the PIC I/O
processor to wake the 386EX processor which will process the 1/0 Point data. (See
ScadalLynx Toolkit; Reporting; On Event)

The 50386 DCU supports three types of digital inputs: Up/Down Counter (UD), Pulse
Counter (PC) and Digital Inputs (DI) (Digital Status). There are also Digital Outputs (DO)
available; these are used in SCADA application to remotely control equipment. Each digital
input type has a unique characteristic suited to a particular application.

Up/Down Counter (UD)

The Up/Down Counter (UD) input is the standard ALERT Form C with Up/Down Line. The
UD I/O Point RAW accumulator is incremented or decremented by one for each transition
onthe Form C inputs;the Up/Down Line determines whether to increment or decrement.

The 5050P Tipping Bucket Rain Sensor and the 5096SE Shaft Encoder are standard
sensors on these inputs.

The 5050P tips each 1 millimeter (0.03937 inches) of rainfall. The RAW and the SCALED
value are equal in the default programming and have and Increment Size of 1 mm per
increment (INC).

The standard 5096 SE has 100 increments per revolution and a 1 ft. pulley for an Increment
Size of 0.01 ft per INC.

Pulse Counter (PC)

The Pulse Counter (PC) input is a modified Form A input; a pulse on a single input line
causes a count. There are two modifications: first, there is a programmable pre-divide
counter which must count down before the I/O Point s RAW accumulator is incremented;
and second, the input can be selected as either DC pulses or AC sine wave with switch S5.

The PC I/O Point is also programmable to accommodate the ALERT Wind Format. The

5050WS Wind Speed sensor is the standard sensor used with the ALERT Wind Format
along with the 5050WD Wind Direction sensor.
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ALERT Wind Format

The ALERT Wind Format is an event report that combines two sensor inputs as one I/O
Point. Wind Run is a measured amount of wind using a PC input; Wind Direction is derived
from an analog input. Refer to drawing AC107484 Transmission Formats which shows how
the data values or combined.

The standard measured ALERT value for Wind Run is 3 km per increment. Wind Run is
calibrated by the number programmed into the pre-divide counter. A pre-divide counter
value of 3924 will increment the PC accumulator every 3 kilometers (5050WS pre-divides:
1 km =1308, 3 km =3924, 1 mi =2094; Model 200-05103 pre-divides: 1 km =10204, 3km
=30612, 1 mi = 16327).

Digital Input (DI)

The Digital Inputs (DI) are 12 single input lines which represent the status of a contact
closure sensor like the 5096ES Emergency Status sensor. Inputs 1 thru 8 operate on an
event basis while inputs 9 thru 12 are only monitored while the 386EX processor is awake.

The 5096ES is a normally closed float switch placed at a critical water level. When the
water reaches this level the float opens the switch. The 50386 DCU reports the switch
position as a 0" for closed and 1" for open in the ALERT data report.

Digital Output (DO)

The Digital Outputs (DO) are six single lines that act as switch closures to ground. The are
controlled by the I/O point s Alarm tab and programmed under the Controls tab

2.3.1.3 Analog Input (Al)

The 50386 DCU has a 16-bit Analog to Digital Converter (ADC) with 16 input lines. The
standard input is 0-5 Vdc; 16-bits provides a RAW measured range of 0 to 65,535
increments (INC), this gives an Increment Size of 0.763 uV per INC. Four other input
ranges are available: 0-1 Vdc, 0-100 mVdc, 0-55 mVdc, and 0-25 mVdc.

Standard ANALOG sensors are calibrated at the factory for a 0 to 5 Vdc analog output over
their measured range. An input can be converted to a 4-20 mA input with the addition of a
250 Ohm resistor inserted in the appropriate location of jumper sockets X1 and X2.

Two analog input lines are used in the standard configurations to measure onboard
voltages: Al:8 measures Vref, which is used with ratiometric sensors (wind direction); and
Al:16 measures the battery voltage.

The 50386 DCU also provides the ability to use computations to build Analog I/O points for

any analog input; some of the computations included are MAX, MIN and MEAN values
over a programmed timed period.
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Relative humidity, temperature, pressure transducers, barometric pressure, wind direction
and battery voltages are ANALOG sensors.

The 2046RH/T has standard ranges of: 0 to 100%RH for the relative humidity sensor and
-80 to 175 degrees Fahrenheit (F) for the temperat ure sensor.

The 5050LL-PTD pressure transducer calibrated range is customer specified when ordered
from the factory. A standard ALERT calibrated range for pressure transducers is 25.5 ft.

The 1522 barometric pressure sensor is calibrated to 100 millibars (mb) which must be
offset according to the station elevation.

The ALERT wind direction is derived from the I/O point s RAW value by truncating to a six
bit number using the upper bits. The SCALED data is a measured range of 0 - 360 degree
range reported over 0 to 63 INC.

Vref Sensor (Al:8)

The Vref sensor (Al:8) is used with ratiometric sensors such as the 5050wWD Wind
Direction sensor (Al:7). This type of sensors use Vref as the excitation voltage across the
sensor s potentiometer (pot); the RAW for Al:7 is adjusted by: ((Al:7  Al:8) x 65535).

Battery Sensor (Al:16)

The Battery Sensor (Al:16) uses a resistor divider network to input a voltage relative to the
battery voltage by the ratio of 5 (input voltage) : 16 (battery voltage).

2.3.1.4 SDI-12 (S

SDI-12 is a Serial Digital Interface at 1200 baud. The SDI-12 protocol allows multiple
sensors to be connected to the same input port. The 50386 DCU acts as the SDI-12
Master and polls the SDI-12 sensors using script commands programmed in the 1/O Point
configuration. The RAW accumulator is a floating point number instead of the integer used
by other 1/0O Points.

Examples of where SDI-12 sensors are used include the 5390WL Wireless Lynx package
and the 5391 Packaged Water Quality Station.

2.3.2 Manual I/O Features

The manual I/O features allow the user to control, monitor and test the 50386 DCU
functions. These features include switches, LEDs, jumpers, test points and an ALERT
Audio Out Adjustment (see Drawing AC108116 for PCB locations and pin-outs).
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2.3.2.1 Switches
ID Switches - S1 thru S4

ALERT Station ID selection is set in the ID switches with the least significant digit (ones) in
switch S4 and the highest significant digit (thousands) in switch S1.

For example, to set a station ID of 1930, set: S1to 1, S2t0 9, S3to 3 & S4t0 0.

The ALERT Transmitters default Sensor ID offsets and example ID numbers for Station
ID#, 1930 are shown here for reference (Note: the .cfg file sets the 1/0 points ID offsets)

Sensor Sensor Name Type ID# offset Example ID#
PK1 Peak Wind VI -6 1924
PK2 Peak Wind VI -5 1925

ST Status DI -4 1926
wil Wind Run PC -3 1927
CTR2 - PC -2 1928
EV1 Shaft Encoder uD -1 1929
EV2 Precipitation ub 0 1930
AN1 R. Humidity Al +1 1931
AN2 Temperature Al +2 1932
AN3 P. Transducer Al +3 1933
AN4 Barometric P. Al +4 1934
AN5 - Al +5 1935
ANG6 - Al +6 1936
AN7 Wind Direction Al +7 1937
BATT Battery Volts Al +8 1938

Note: the ALERT radio transmission format support sensor ID numbers from 0 - 8191. The
ALERT ASCII format is used for sensor ID numbers 0 - 99 and the Binary format is used
for sensor ID numbers 100 - 8191.
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Pulse Counter AC/DC Input Switch - S5

Wind speed sensors commonly use AC generators for their signal output while flow
sensors and tachometers are DC pulsed output; S5 allows the use of either sensor type on
PC inputs.

RUN/DEBUG Switch - S6

The position of S6 determines the mode of operation at Power-up / Reset. When S6 is in
the RUN position the 50386 DCU will start the program listed in USER.bat (Lynx386.exe);
in the DEBUG position the 50386 DCU will boot-up to the DOS command prompt (C:\>).

RESET Switch - S7

The RESET switch S7 performs the same software reboot as powering-up the 50386 DCU,
however, itis recommended to perform the power-up reboot when it is necessary to insure
that all hardware latches are reset.

TEST Switch - S8

The TEST switch S8 will initiate a test sequence that will read all I/O points and transmit
data. The TEST switch does not wake up the 50386 DCU from power down mode;
pressing the RESET switch first will wake up the unit (wait for the PCOS LED?2 to stop
flashing before pressing the TEST switch).

2.3.2.2 LEDs
SLB:
LED# Name Description
1 Radio TX Radio TX power is on
2 Analog Power Analog power and Vref on
3 ALERT RX Receiving ALERT Data
4 RUN Main 386EX processor on
5 Test Read & TX sensor data
(Note: this LED is also on for writes
to the flash memory)
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PCOS:
LED# Name Description
1 Red Run
2 Green Comms

2.3.2.3 Test Points

The test point numbers, names, labels and descriptions are:

TP Name Label Description

1 Tx Data TP4 or X5 | RF transmit data stream (audio to the radio).
2 Battery TP2 Battery voltage should be 12.5 - 14.0 Vdc

3 VREF X2:1 Switched reference voltage Al:8.

5 Ground TP3 Ground reference point.

6 Vcce TP1 or D4 | +5 Vdc power for the logic circuits.

2.3.2.4 Jumpers

Jumper blocks include the analog input blocks X1 & X2, COM port jumper X3 & X4; and
the ALERT output enable jumper X5.

X1 & X2 jumper block are used to install 250 Ohm resistors for 4-20mA inputs. They also
make convenient test points for analog input signals.

X3 & X4 are factory set to EN.
X5 is factory set for ALERT Audio Output.
2.3.2.5 ALERT Audio Out Adjust - R44

R44 |s factory set to the correct audio output level for the radio installed on the 50386
DCU.

2.3.3 Interface Connectors

The Interface Connectors are compatible with ALERT 5096 Data Transmitter where
possible including the Power, Analog and Digital connectors. The radio connector has one
extra pin for use with ALERT Receivers. Console interface for programming and
monitoring, SDI-12 and expansion connectors.
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2.3.3.1 Power - P2

50386 Data Collection Unit

Power 5-pin:
Pin Name Description
1 12 Vdc Battery +
2 12 Vdc 12 Vdc In
3 N/C N/C
4 Gnd Battery -
5 Gnd Ground

2.3.3.2 Telemetry

ALERT Radio - P5:

Pin | Name Description

1 TX Audio out

2 PTT Key transmission

3 TX-PWR Transmitter switched power

4 RX-PWR Receiver power

5 RX Audio in

6 GND Ground

7 RX-CD Receiver carrier detect

Power Amp - P1
Pin Name Description

1 5Amp Switch Power
2 Gnd Ground
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2.3.3.3 Console - COM1 P8, COM2 P12

Pin Name Description
1 CD Carrier Detect (Not used)
2 RXD Receive Data, serial in
3 TXD Transmit Data, serial out
4 DTR Data Terminal Ready
5 GND Signal Ground
6 DSR Data Set Ready
7 RTS Request to Send (Not used)
8 CTS Clear to Send
9 RI Ring Indicator (Not used)

2.3.3.41/0

Digital & Analog Ribbon connector interfaces connect the sensor interface board to the
SLB (refer to schematic drawings AC104010 & AC104016 for pin outs.

SDI-12

3-pin Screw Terminal

Pin Name Description
1 SDI SDI Data
2 +12V 12 Vdc Power
3 Gnd Ground

2.3.3.5 Expansion

Bus Connector P10

The Communication Expansion Board is an options board that adds four COM ports.
I/O Extender P11

The 1/0O Expansion Board is an optional board that extends 1/0O capabilities.
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2.4 Configurations

The 50386 DCU is designed to fill the role of the ALERT Data Transmitter, Repeater and
Receiver/Decoder. The design expands that role to include additional I/0 capabilities, such
as an SDI-12 port for interface to smart and/or wireless sensors; multiple communications
pathways which add satellite radio and radio modems capability; and controlled outputs for
SCADA application. Descriptions of standard configurations and their package
specifications are included in section 1.2 Catalog Specification Sheets; however the
versatility and expansion possibilities of the 50386 DCU necessitate adaptable and custom
configurations.

2.4.1 Can

The can configurations are based on the standard ALERT remote gauges and repeater
package.

2.4.1.1 Data Transmitter

The standard top plate sensor connector packages, with the addition of the SDI-12
connector, are available with the 50386 DCU including: rain only, 50386-54; stream,
50386-90; and weather, 50386-81 (see drawings AC104180, AC108149 and AC108150 for
pin outs). The connectors are the standard ALERT Bulkhead Mounted MS connectors with
rotated and non-rotated orientations.

The console connector is a 7-pin MS bulkhead; use HydroLynx cable 5071-50386-4 (see
drawing # AC108148).

When a second telemetry communication port is required, for use with a GOES Satellite
Radio or ScadaLynx Radio Modem, a BNC connector is added to the top plate.

2.4.1.2 Data Repeater

The 50386RP Data Repeater is configured with either one or two antenna ports and any of
the sensor connector packages may be added. The repeater configuration includes many
useful programmable features, such as: ID Number Pass Blocks, Talkback Wait timer,
Repeat Wait timer and Receive On During Transmit function (used with two antenna ports
only). These features are fully described in the ScadaLynx ToolBox Manual.

The single antenna port repeater is a Store & Forward type while the dual antenna port

repeater, when programmed for Receive On During Transmit, acts like a Straight-Thru type
but with the same programmable features of the Store & Forward.
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2.4.2 NEMA Box

The NEMA Box configuration, 50386N, will vary dependant upon system requirements.
The box will be sized to accommodate the sensor input connector packages,
communications equipment and power supplies.

The sensor input connector packages are PCB mounted screw terminal connectors. The
type and number of inputs can be expanded as required by adding a second standard
connector package or any number of option boards. The signal cables are brought into the
box through strain reliefs either in the NEMA box wall or optional electrical conduit boxes,
which is determined by the number of cables.

The 50386 DCU multiple communication pathways, expandable to six ports plus the
ALERT Radio port, allows for many combinations of communication equipment. The radio
telemetry equipment connects through the box by using a lightning arrestor with N type
female RF connectors; the other communications equipment will be configured as required.

The 50386N is intended to be operated on battery power with either solar panel or AC
battery chargers. Some applications may specify AC power supplies with battery back-up;
also, the battery may be housed external from the NEMA box. The power connections are
3-pin mini bulkhead MS connectors.

2.4.3 Desktop

Desktop configurations, 50386R/D, are intended for central site applications. They maintain
the ALERT Receiver/Decoder concept of housing the unit in two enclosures; the receiver is
placed at the receive antenna site while the decoder is placed by the central site computer.
This is a valid concept for ScadalLynx application but it should be noted that the
communication port between the ScadalLynx radio modem and the 50386D may have
stricter length specifications that the ALERT radio receive port; line drivers and lightning
protection devices may be required in those applications.

The 50386R RF input is a lightning arrestor with N type female connector. The audio
signal is connected to the 50386D through a rotated 5-pin bulkhead MS connector. The
power is supplied by an external battery with an AC charger connected to a non-rotated 5-
pin bulkhead MS connector. The lightning arrestor also has a ground lug; this must be
connected to earth ground for the arrestor to function properly.

The 50386D has two 9-pin D RS-232 connectors for signal output to the central site
computer. The signal in from the 50386R is the rotated 5-pin bulkhead MS connector. The
power is supplied by an AC power supply; this supply is plugged into the central site s UPS
for back-up power. The 50386 DCU has the option of expanding the comm ports; the
number of RS-232 connectors will be increased to match customer requirements.
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SCADA Terminal Node configurations use the ScadaLynx Radio Modem which adds an RF
transmission function to the 50386R. The rotated 5-pin bulkhead MS connector includes
connections for the TX:Audio, TX:PTT (Push To Talk) and the RX:CD (Carrier Detect)
signal lines required for SCADA two-way communications.

2.4.4 Expansion

Expansion configurations will use the standard equipment and connectors as much as
possible but customer system requirements will dictate the configuration of these units.

2.5 Installations

The details of the installation vary depending on the configuration; however, there are
common procedures which apply for all 50386 DCU s. The overall procedure is: 1) unpack
and visual inspection, 2) bench check, 3) initial gauge installation, 4) in situ connections, 5)
insitu testing and 6) final gauge installation.

2.5.1 Unpack and Visual Inspection

Refer to Receiving and Unpacking section on inside of front cover for instructions.

2.5.2 Bench Check

A bench check will insure that all the equipment is functional before field installation. This is
also a good way to familiarize you with the equipment and connections. Programming
changes to the .cfg file can be made at this time. Refer to the Testing, Maintenance &
Troubleshooting and the ScadalLynx Toolbox Manual for testing and programming
procedures.

2.5.3 Initial Gauge Installation
This includes all physical structures, mechanical and/or electrical hardware required for the

site to operate. Follow the procedures in the Basic Gauge and Packaged Gauge Manual s;
also, take note of all local codes and regulations.

2.5.4 In Situ Connections

When connecting the 50386 DCU to the antenna, sensors and power there are a few
things to note:

Connect the antenna before power is applied to the unit. Never operate the radio

transmitter without an antenna or 50 Ohm Dummy Load; it is possible to damage the radio
when operated with high reflective power.
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Check and double check battery polarity before connecting power cables.

WARNING: Failure to correctly connect the batteryc  an cause extensive DAMAGE
to the 50386 Data Collection Unit.

Connect the battery before connecting the solar panel or AC charger. These devices are
for battery charging only and can not power the unit during a radio transmission.

Sensors connected to the MS bulkhead connectors have a unique combination of pins and
key position; check that the mating connectors match pins and rotation.

Sensors connected to the Screw Terminal connectors should have tinned ends; this will
help avoid frayed and broken connections.

2.5.5 In Situ Testing

Follow the procedures outlined in the Maintenance, Testing & Troubleshooting section to
insure that the unit is functioning correctly; this includes filling out a Maintenance Report
form. Note: the F.C.C. requires that the radio transmitter parameters be tested at the time
of installation.

2.5.6 Final Gauge Installation

Final gauge installation includes placing all equipment into its operational position
(assembled and secured), a visual site inspection, and a quick review of the Maintenance
Report form for completeness.
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3.1 General Description

The operation of the 50386 DCU is controlled by three software packages: the operating
system (DOS), the application program (Lynx386.exe) and the configuration file
(filename.cfg) which is programmed with the ScadalLynx ToolBox software.

An operators console is connected to the 50386 DCU to monitor program operations. This
manual will assume that the operators console is running Windows HyperTerminal.

3.1.1 50386 DCU Software Operations

The three software packages control different aspects of the 50386 DCU operations.

3.1.1.1 Operating System ( DOS)

The 50386 DCU is a DOS computer; the DOS operating system is responsible for the file
directory system, it executes commands and it runs executable application programs.

Switch S6 (RUN/DEBUG) determines the boot-up mode of operation. When S6 is set to
DEBUG the computer will end the boot-up at the DOS command prompt. With S6 set to
RUN the boot-up continues with the execution of the application program listed in the
user.bat file (Lynx386.exe).

File transfers, which including downloading data logged files and uploading program
updates, are examples of DOS operations. Appendix 5.1 lists common DOS commands
used in the operation of the 50386 DCU

3.1.1.2 Application Program ( Lynx386.exe )

In the RUN mode the application program, Lynx386.exe, is executed; this program controls
the operation of the 50386 DCU based upon parameters contain in a configuration file. The
standard configuration file is Lynx386.cfg.

3.1.1.3 Configuration Files (“filename”.cfq)

Besides Lynx386.cfg, other files containing customized programming are used to control
the data collection application program. These files are created using the ScadalLynx
Toolbox software program. When a configuration file is sent to the 50386 a Lynx386.ini file
is created which lists this new configuration file name; this configuration file will then control
the operation of the 50386 DCU.
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3.1.2 Console Setup

The console is either a portable or desktop computer running Window™. The operator's
console is used to monitor or control the 50386 DCU program operations and to program
configuration files. We use HyperTerminal to monitor program activity or operate in the
DOS mode and ScadalLynx ToolBox to program configuration files.

The 50386 COM ports are DTE (9-pin male, RS-232) connectors; to connect the console
us a Null Modem 9F to 9F cable (HydroLynx Systems Model 5071C-50386, drawing
AC108151 in Section 5.3). To connect the console to the 7-pin MS bulkhead connector on
the can configuration use cable 5071C-50386-4 (see drawing AC108148).

The default communication parameters for the 50386 COM1 port are 38400 baud, no
parity, 8 data bits, 1 stop bit, no flow control, and no RTS control.

To set-up HyperTerminal to communicate on your computer’'s COM1 port with the 50386

DCU; create a new HyperTerminal session to Connect using Direct to COM1, click
Configure and then set the HyperTerminal parameters to match the 50386 parameters.

3.2 DOS

It will seldom be required for the user to operate the 50386 DCU in the DOS, most often it
will be a file transfer operation. The 50386 DCU sends and receives files using the Z-
Modem protocol; this is the default HyperTerminal protocol. Note that when you Send from
the 50386 DCU you will Receive with the HyperTerminal console and vice versa.

3.2.1 File Transfer - Send
The Send command is used to retrieve data logged files and saved program monitor files.
To Send a file saved in the 50386 DCU memory to the connected console:
At the DOS command prompt type the Send command: “S* followed by a space
then the filename you want to send.

Select Transfer from the HyperTerminal menu bar.
Select Receive File... from the pull down menu.
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3.2.2 File Transfer - Receive

The Receive command is used to load programs, including Lynx386.exe updates, into the
50386 DCU.

To Receive a file into the 50386 DCU memory from the connected console:

At the DOS command prompt type the Receive Command: “R”.

Select Transfer from the HyperTerminal menu bar.

Select Send File... from the pull down menu.

Type the filename to be received by the 50386 DCU; note: include the path if the file
is in a directory other than the HyperTerminal default directory; (You can also use
the browse key to find the file).

Push the Send button.

3.3 RUN

The operator’s console is used in the RUN mode to monitor 50386 DCU operations and to
initiate 50386 DCU commands.

3.3.1 Monitor

When the 50386 DCU is started in the RUN mode a start up message is displayed which
includes: the program name and version level, the station ID number and name (the .cfg
“filename”), the date and time, and the 50386 DCU command prompt:

HydroLynx Systems -- ScadalLynx 50386 Version 1.31.00
Filename = Lynx386.cfg

Station ID = #### Station name

Time = 09/05/2006-10:54:52

Press [Enter] to enter command mode, then press h for help

If no key is pressed, the 50386 DCU will power down in 10 seconds after displaying the
power down time and time of the next wake up:

Power down at 09/05/2006 10:55:02
Next wakeup at 09/05/2006 11:00:00

To wake up the 50386 DCU press the [Enter] key; the 50386 DCU RUN LED4 will turn on.
Press the [Enter] key again to display the 50386 DCU command prompt: “>".

If DCU security is enabled you will be asked to login:
Login:

Enter your login name and press the [Enter] key. You will be prompted for a password:
Password:

Enter the password and press the [Enter] key.
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3.3.2 Command List

To display a list of the 50386 DCU commands type “h” at the 50386 DCU command
prompt: >h

HydroLynx Systems -- ScadalLynx 50386 Version 1.31.00
Filename = Lynx386.cfg

Station ID = #### Station name

Key help:

a : Read and display points

b : Toggle sensor power state
c : Display/clear reset count
d : Display points

g : Increase diagnostic display level
h : Display help

k : Disconnect console
| - Login/logout

n : Toggle power down state
p : Power down 386

g : Quit program

r : Restore normal operations
s : Send SDI-12 commands
t: Test transmit

v : Calibrate ADC

w : Test watchdog timer

X : Quit program

z : Reboot 386

Esc: Quit program

Press [Enter] to continue

You must press [Enter] to let the program continue in its monitor display. The command
keys are not case sensitive (d and D will both display points).

3.3.3 Command Key Action

a.

b:

e

Read all sensor data and display the values.

Toggle sensor power state turns the sensor power on if off or off is on. The Sensor
power LED2 will turn on when sensor power is on. Note that sensor power will be
turned off if the program powers down the 50386.

Display the Reset count. Press 1 to reset the count:
Reset count=15
Enter 1 to clear count, press [Enter] for no change

Displays the sensor data for the last sample.
Increase the diagnostic display level. (Use command key “r” to reset display level.)
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=

Display the help screen.

Stop display of messages on operator console.

Login or logout from DCU security.

Toggle the power down feature to on if off or off if on.

Force a power down.

Quits the application program and displays the DOS command prompt.

Restore the display monitor until the next power down. No command prompt will be
displayed until the [Enter] key is pressed again.

Send an SDI-12 command using a script file. A numbered list of script file names
will be displayed. Enter the number for the script file matching your SDI-12 sensor.
A standard script file is provided that is named STANDARD.SDI.

SDI script file list

1 STANDARD.SDI

2 H310.SDI

Type 1 [Enter] to select the standard SDI-12 script file.

The program will display the command provided in the script file. For example:
SDI script commands
1 Measure
2 Verify
3 Read Identification
4 Read Sensor address
5 Enter Sensor Address
6 Enter Command
Enter SDI script command number

Enter the number of the command to execute. Some commands may require additional
input from you for a command parameter. For example, command 5, Enter Sensor
Address, lets you change the sensor address and command 6, Enter Command, lets you
enter any SDI-12 command (do not include the address or trailing ! sign for the command).
The SDI-12 commands sent and responses received are displayed (e.g.): “1” (Measure)

SDI-12 Send with Break: OM!

SDI-12 Read: 00152

SDI-12 Wait 015 seconds for 2 readings
SDI-12 Read: 0

SDI-12 Send: 0DO!

SDI-12 Read: 0+.0340+26.0

SDI-12 Readings: +.0340+26.0
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Press [Enter] alone to quit the SDI-12 command.

t: Test the transmitter.
Enter test number:
1 = Test battery
2 = Transmit data
3 = Transmit tone
4 = Transmit no tone
5 = Read analog input
6 = Baseset an input
7 = Set raw data
8 = Set scaled data
9 = Test GOES transmitter

Enter the test number, 1 - 9.
Test 1 measure and displays the battery voltage under load.

Test 2 measures the sensor data and transmits the data reports on the selected
transmit port in normal or alarm data format:

Select a comport number:

1 = ALERT Repeater normal data

2 = ALERT Repeater alarm data

3 = ScadalLynx Radio normal data

4 = ScadalLynx Radio alarm data

Test 3 transmits a dual, high, or low tone for 5 seconds on the selected transmit
port:

Select a comport number:

1 = ALERT Repeater dual tones

2 = ALERT Repeater high tone

3 = ALERT Repeater low tone

Test 4 transmits with no tone on the selected transmit port:
Select a comport number:
1 = ALERT Repeater
2 = ScadalLynx Radio

Test 5 reads the selected analog input and displays the reading in 0 - 5 Vdc:
Enter the analog channel number: 1 - 16
8
Enter the input range (1=5Vdc, 2=1Vdc, 3=100mV, 4=55mV, 5=25mV):
1
Start analog input 8 test
Test analog input is 4.8487 volts
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Test 6 will baseset a sensor to a value entered. The program will take a reading and
compute the point calibration adder to match the value entered. First a list of points
is printed. Enter the point number to baseset:

1 1004 Rainfall

2 1005 Water Level

Enter the point number: 1 - 2

2

Enter the point reading:

2.56

Taking point reading...

1005 Water Level Raw=0 Cal=2.56 feet

Baseset computed.

1005 Water Level Raw=0 Cal=2.56 feet

Test 7 will set the raw value of a point. First a list of points is printed. Enter the point
number to set:

1 1004 Rainfall

2 1005 Water Level

Enter the point number: 1 - 2

1

Enter the point raw data value:

25

1004 Rainfall Raw=25 Cal=25 millimeters

Test 8 will set the scaled value of a point. First a list of points is printed. Enter the
point number to set:

1 1004 Rainfall

2 1005 Water Level

Enter the point number: 1 - 2

2

Enter the point scaled data value:

1.85

1005 Water Level Raw=185 Cal=1.85 feet

Test 9 will test a GOES transmitter. A test menu is displayed:
Enter transmitter test number:
1 = Read Configuration
2 = Write Configuration
3 = Display Buffered Data
4 = Clear Buffered Data
5 = Test Transmit No Tone
6 = Reset Transmitter
7 = Start Self Test
8 = Read Test Results
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V: Calibrate ADC
ADC Calibration
The current ADC offset and gain are:
Offset: 005804
Gain : 6581bd
Enter the ADC channel number for offset calibration (1-16, ESC=quit)

Enter the analog input that will be jumped to ground for the offset calibration: “1”
Enter the ADC channel number for gain calibration (1-16, ESC=quit)
Enter the analog input that will be used for voltage input for the gain calibration: “8”
Enter the input range (1=5Vdc, 2=1Vdc, 3=100mV, 4=55mV, 5=25mV):
Enter the voltage input range number: “1”
Jump analog input to ground.
Press [Enter] to start the system offset calibration.

Press [Esc] to skip system offset calibration.

Apply the calibrating voltage.
Enter the calibrating voltage (e.g. 4.862 or Esc=quit).

Enter the measured voltage on analog 8 (Vref).

Press [Enter] to start the system gain calibration.
Press [Esc] to skip system gain calibration.

The new ADC offset and gain are:
Offset: 005804
Gain :6581bd

w: Test the watchdog timer.
Starting watchdog test
PCOS will do a soft reboot in 15 seconds
Press W to force a hard reboot in 30 seconds
Press any other key to key to quit test
X: Quits the application program and displays the DOS command prompt.

Z Reboots the 50386 DCU:; this is a software reboot. To clear all hardware latches
perform a power up reboot.

Esc: Quits the application program and displays the DOS command prompt.
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3.4 PROGRAM - ScadalLynx Toolbox

When the operator’s console is running the ScadalLynx ToolBox, .cfg files can be created
and saved; also, these files can be sent to a connected 50386 DCU.

The ScadalLynx Toolbox includes Program Monitor and Data Logging menus. Files created
under the commands of these menus can be saved on the 50386 DCU and received by the
connected console.

The complete functions are described in the ScadalLynx ToolBox Manual document
number AC102712.
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4.1 Maintenance

The 50386 DCU is designed to operate at a remote location with minimal maintenance
requirements. HydroLynx Systems recommends twice-a-year site visits to perform routine
maintenance. Some sites will require more frequent visits due to local conditions or sensor
types; refer to the station or sensor manual for maintenance recommendations.

HydroLynx Systems also recommends keeping a record describing any site visit; an
example of a Maintenance Report form can be found in Section 5.3 Drawings: Document
number WP104973. Our customers have found the information recorded on these forms
useful in tracking equipment performance and location, and keeping aware of future
maintenance requirements.

4.1.1 Routine Maintenance

A visual inspection which checks for any signs of physical damage to connectors, cable
and wires, sensors, antenna, the 50386 DCU, any support structure or the site itself is one
of the best ways to avoid a future failure. Cable and connectors are the number one cause
of failures.

Battery usage has changed over the years from the ALERT Cyclic Use to more of a
Standby Use as more users rely on solar panels to maintain battery charge. Refer to the
Model 5031-“XX” Gel Cell Battery Manual, Document # AC102851, for battery tests and
maintenance recommendations.

Replace the moisture absorbent silica gel packet with a freshly charged packet once a
year. Old packets may be recharged by heating them to 250 °F for 16 hours or you may
purchase new desiccant packs from HydroLynx Systems.

Fill out Maintenance Report.

4.1.2 Maintenance Report

The Maintenance Report includes sections to record station information and the results of
tests outlined in the Basic Gauge Manual, Document# AC102791. The test include Power:
battery and solar panel, Signal Out: radio transmitter forward and reflected power,
frequency error and deviation, and Signal In: compares sensor input to sensor data.

The 50386 DCU'’s configurations include receiver, decoder and repeater functions, those

test are outlined in the next section 4.2 Testing; include the results of these tests on the
Maintenance Report.
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4.2 Testing

As mentioned above in section 4.1.2 Maintenance Report, the Basic Gauge Manual
outlines the tests to perform on the 50386 DCU when operating as a data transmitter. The
Level 2 and Level 3 tests contain functions that will assist in performing these tests.

The following tests will verify 50386 DCU functionality. Some of these tests will cause a
radio data report. Insure that an antenna or dummy load is connected before starting the
test to prevent damage to the transmitter. To prevent test data from being transmitted to
the central site computer replace the antenna with a 50 Ohm dummy load.

WARNING: Transmitting without an antenna or dummy | oad can damage the radio.

4.2.1 Power-up/Reset Test: LED Sequence

During reset the LEDs on the PCOS will be light in sequence; note: LED1 isred, LED 2 is
green. The completion of this sequence indicates that the 50386 DCU is in RUN mode:

Both LEDs flash twice then remain on
LEDZ2 goes off in 5 seconds (SLB LED5 TEST flashes)
LED1 goes off 10 seconds later (SLB LED4 RUN is connected to LED1)

Note: the LEDs will remain off until some programmed timer or event requires servicing by
the 386EX processor.

4.2.2 Level 1 Test: Test Switch

The Level 1 test reads and transmits all active sensor data values.

To initiate a Level 1 test when the 50386 DCU is awake, press the TEST switch: S8. To
wake the 50386 DCU from power-down state first press the reset switch: S7. Wait until
LED2 goes off and LED1 is still on; then press S8 to initiate a Level 1 Test.

When the console is connected to the 50386 DCU the results of the Level 1 test will be
displayed.

4.2.3 Level 2 Test: Program Monitor

The 50386 DCU includes commands that can be accessed though the console by entering
a command key at the 50386 DCU command prompt. These commands allow the user to
test 50386 DCU functions and operations while viewing the results. To view the command
list type “h” at the 50386 DCU command prompt, e.g. > h (refer to sections 3.3.2 Command
List and 3.3.3 Command Key Action).

wD102711 Page 49



HydroLynx Systems, Inc. 50386 Data Collection Unit

4.2.4 Level 3 Test: ScadaLynx ToolBox Data and Test  Tabs

The ScadalLynx ToolBox has two tabs, Data and Test, which are used to test and view
50386 DCU functions and operation. Refer to ScadaLynx ToolBox Manual (WD102712).

4.2.5 Receiver Test

The 50386R or the receive section of the repeater have three parameters that can be
tested in the field: RX Audio Out, tone amplitude; Carrier Detect, squelch; and RF Receive
Antenna, reflected power.

Note: adjustments to the radio itself should only be made by trained radio service
personnel.

4.2.5.1 RX Audio Out: P5 pin 1

To test RX Audio Out an RF signal must be transmitted with the correct frequency and
deviation. Measured the tone amplitude at P5 pin 1 with an oscilloscope, (or an AC volt
meter; to convert the ACrus Vvoltage to Vyp: ACrus X 2.829 = Vyp). The minimum tone
amplitude is 800 mVy.

4.2.5.2 Carrier Detect (CD): P5 pin 7

The CD signal is an active LO (0Vdc) when the radio is receiving carrier; otherwise, the line
is HI (5Vdc). The squelch is setto 12 dB SINAD 0.5 pV (-113 dBm). To accurately make
this measurement requires a radio service monitor and a SINAD meter. However, the filed
technician can measure P5 pin 7 with a DC volt meter and make a PASS/FAIL test. When
a RF signal is transmitted to the receiver this line should go LO; otherwise, this line is HI.

4.2.5.3 RF Receive Antenna
The receive antenna is tested for reflected power as if it were a transmit antenna.

Attach a watt meter and transmitter to the antenna cable.

Select the proper slug for reverse power and frequency.

Initiate a transmission. The duration of the transmission must be long enough to
obtain a stable reading on the watt meter.

Compare the measured reading to the transmitter’s forward power.

Limit: 20 : 1 power ratio; Forward : Reflected.
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4.2.6 Decoder Test

The 50386D output is an RS232 signal on COM2 pin 3 (TXD). Note that RS232 signal
levels vary from +3 V to £12 V.

Attach an oscilloscope to COM2; pin 3 (TXD) and pin 7 (GND).

Verify that the standby voltage (no transmission) is the negative voltage level.
Initiate a transmission to the receiver.

Verify that the signal changes between the negative and positive voltage levels.

4.2.7 Repeater Test

The RF portions of the repeater are checked as previously described for separate receive
and transmit units; note that a received signal may initiate a transmission so insure that an
antenna or dummy load is attached to the transmit antenna port.

The 50386RP has features that allow the unit to function as a Store & Forward or a
Straight Thru repeater. These features include the Repeater Wait and Talkback Wait
timers, Receiver On During Transmit, and Repeat ID Range Table. To test these functions
a RF signal must be transmitted to the repeater.

4.2.7.1 Repeater Wait Timer

This function is used when two repeaters are used in the system which may here the same
remote site transmissions. One repeater transmissions are delayed to allow the other
repeater to complete its transmissions; this will keep the repeaters from interfering with
each other.

Initiate data transmission to repeater.
Verify the repeat data transmission is delayed by time programmed into Repeater
Wait parameter.

4.2.7.2 Talkback Wait Timer

This function keeps the repeater from repeating the same data report over within the time
programmed in the Talkback Wait parameter. This will stop repeaters that can here each
other from looping data reports back and forth.

Initiate first data transmission to repeater.

Initiate second, identical data transmission to repeater within time programmed into
Talkback Wait parameter.

Verify that the second data transmission is not repeated. Note that the first repeated
data transmission must be completed before the second, identical data transmission
is initiated.
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4.2.7.3 Receive On During Transmit

This function allows the 50386RP to function as a straight Thru Repeater. Note that this
type of repeater could have a 100% duty cycle on the transmitter if it receives in a high
traffic area. This is not allowed with the ALERT specification and a hardware timer will turn
the power to the transmitter off after 10 seconds of continuous power. Also note that there
are RF issues which must be considered for this type of operation.

Initiate first data transmission to the repeater

Initiate second data transmission to the repeater while the repeater is repeating the
first data transmission.

Verify that both data transmissions are repeated.

4.2.7.4 Repeat ID Range Table

The Repeat ID Range Table allows the repeater to pass a range of ID. This is very
important in congested areas with multiple repeater paths; restricting certain IDs from
repeating on certain paths lessens the loads on those radio paths.

Initiate data transmission with ID number within the repeat range.
Verify data transmission is repeated.

Initiate data transmission with ID number outside repeat range.
Verify data transmission is not repeated.

4.3 Troubleshooting

The goal of troubleshooting is to find and repair the cause of a failure in order to return a
site to normal operation; troubleshooting is an on-site activity. On-site repairs are most
often accomplished by replacing the failed unit; e.g. sensor, antenna, DCU etc.

The general troubleshooting procedure is to check Power, Signal-out and Signal-in. The
test procedure outlined in the Basic Gauge Manual follows along this line checking the
battery and solar panel, the radio output, and the sensor inputs. The tests in Section 4.2
Testing are also useful during the troubleshooting process to determine the cause of
failure. For more information or help with troubleshooting you can contact a HydroLynx
Customer Service Representative at (916) 384-1800.

4.3.1 The Usual Suspects: Common Failures

The most common causes of failures include cable and connectors, battery, transmission
line and damage to sensors. Many failures will have physical signs of damage so a visual
site inspection is one of the most important tools of troubleshooting.
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4.3.1.1 Power Failure

Power-up/Reset Test determines is board is operating.

Battery failures include: a weak or discharged battery up to a battery that can not hold a
charge or is damage. The most important test to determine a battery’s functionality is the

battery voltage under load Test.

Solar panel tests check charging ability.

4.3.1.2 Transmission Failures

Connect a wattmeter and a dummy load to the antenna connector on the transmitter.
Check the output and reflected power. If the problem is in the cables or connectors,

replace or repair them. If the 50386 still does not transmit, use a radio receiver tuned to the
transmit frequency to listen for the two tone signal when you key the transmitter.

4.3.1.3 Sensor Failures

Check the sensor input with a spare sensor or a sensor test plug. Check sensor operation
with sensor test fixture.

4.3.2 Troubleshooting with the Console

Through the use of a portable or a lap-top personal computer it is possible to check both
the system parameters and the sensor parameters of the 50386 Data Collection Unit. If a
programming error is causing the 50386 to fail this can be fixed in the field by
reprogramming the 50386 option or the sensor input parameters.
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5.1 DOS Commands

This list contains the most commonly used DOS commands.

Command | Description

DATE Displays the date from the system internal calendar. Allows
revision.
DEL DELete. Deletes specified files.
DIR DIRectory. Lists contents of a specified directory.
HELP Lists all available ROM-DOS commands along with brief
descriptions.
REN REName. Renames files.
TIME Displays current time from system internal clock. Allows
revision.
TYPE Displays the contents of a test file on the monitor.
VER Displays current version of ROM-DOS on the monitor.
R Receives a file from the PCOS. Use HyperTerminal file transfer
function.
S Sends a file to the PCOS. Use HyperTerminal file transfer
function.

SYSCFG /CNBD= | Used to change com port baud rate.
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5.2 .cfg File Set-up Examples

The .cfg files listed here give example configurations for a few representative sensor and
repeater packages. The example .cfg files are included with the ScadalLynx Toolbox CD for

your convenience.

filename.cfg
50386D.cfg
50386D-M.cfg
50386N.cfg
50386NZ.cfg
50386RD.cfg
5354.cfg
5381.cfg
5381peak.cfg
5381US.cfg
5390.cfg
5390GOES.cfg
53900RB.cfg
5390SDl.cfg
5390WL.cfg
5391.cfg
Lynx386.cfg
S&F90sdi.cfg
S&F_RPT2.cfg
S&F_RPTR.cfg
S&F_RP54.cfg
S&F_RP81.cfg
S&F_RP90.cfg
S&F90sdi.cfg
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Description

ALERT Decoder.

ALERT Decoder with Modbus communication.

NEMA Enclosure with standard input connector package.
NEMA Enclosure with full input connector package.

Repeater and Decoder.

Rainfall station.

Weather station with 5050WS wind sensor.

Weather station with 5050WS wind sensor and peak wind.
Weather station with ultrasonic wind sensor.

Level station with analog and digital level sensor.

SDI-12 level sensor station with GOES transmitter.

SDI-12 level sensor station with Orbcomm transmitter

Level station with SDI-12 level sensor.

Wireless Lynx SDI-12 level sensor package.

Water quality station.

Default configuration.

Store & Forward Repeater with Wireless Lynx SDI-12 level sensor.
Store & Forward Repeater - 2 antennas.

Store & Forward Repeater - no sensors.

Store & Forward Repeater with rain input and a PASS BLOCK list.
Store & Forward Repeater with weather station sensor package.
Store & Forward Repeater with analog and digital level sensor.
Store & Forward Repeater with wireless SDI12 sensor.
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5.3 Drawings

50386 Data Collection Unit

The following drawings are enclosed to assist with installation, maintenance, testing and
trouble-shooting.

Drawing# Description

AC108252

AC108253

AC108180

AC108223

AC108149

AC108410

AC108150

AC108151

AC108148

WP108116

WP104973

wD100898

AC107484
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Top Plate Interconnect PCB, Schematic.
Top Plate Pin Out, Outline

Screw Terminal Strip PCB, Schematic.
Typical Sensors to 50386N, Wiring Diagram.

SDI-12 Connector, Wiring Diagram.

SDI-12 Screw Terminal Strip, Wiring Diagram.

SDI-12 Sensor Cable, Wiring Diagram
Console Cable, 9 to 9 pin, Wiring Diagram
Console Cable, 7 to 9 pin, Wiring Diagram
50386 Board Layout

Maintenance Report Form

Test Results Report

ALERT / IFLOWS Transmission Formats

WwD102711
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