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1. Introduction

The Hunter River Salinity Trading Scheme (HRSTS) ensures that discharges of saline water from
mines and power stations in the Hunter River Valley are managed to meet predetermined targets.
It is a requirement of each Environment Protection Licence (EPL) issued by the Environment
Protection Authority (EPA) that the licensee monitors the conductivity and flow during each
discharge. This data must be transferred to the Service Coordinator, currently WaterNSW.

2. Purpose and Scope of this Document

This document provides technical information to licensees in the Hunter River Salinity Trading
Scheme for establishment of remote site telemetry equipment for timely communication of
discharge point monitoring to the WaterNSW telemetry system.

Individual licensees are responsible for the capture and storage of all monitoring data required
under their EPL. Specifications for the equipment used to monitor flow and water quality are
documented in each EPL and are outside the scope of this document.

3. Telemetry System

The telemetry system requirements are a Cellular IP Modem / Data-Logger / Telemetry system
platform consisting of:

o aHyQuest ICE3 IP data Modem on the Telstra Next G Network;

o a Campbells CR850 or CR1000 data-loggers with displays and onsite networking
where required; and

o communicating to the WaterNSW HyQuest HydroTel Telemetry data acquisition
system

4. Remote Site Telemetry Equipment

The benchmark for remote field equipment is listed in Appendix A. If the licensee proposes to
use alternative equipment, it must ensure that:

e It logs the required site data every five minutes;

¢ The data is telemetered in a conforming protocol format at least hourly into the
WaterNSW Hydrotel Telemetry Platform to ensure seamless telemetry monitoring under
the scheme and the participants EPL;

o All required sensor parameters are as per the EPA EPL requirements; and

e Site communication is available continuously for the discharge point monitoring equipment

If other hardware is used from the recommended suite, the discharge licence holder accepts all
costs and responsibility for integration / non-integration into the WaterNSW Hydrotel Telemetry
Platform.

Appendix B provides the Technical Specifications of the recommended equipment.

ARK Ref. No. D2018/109124




HRSTS / Discharge Point Telemetry Specification

5. Remote Discharge Point Site Programming

A base program is available without charge from WaterNSW to allow licensees to record, view,
change and transfer data via telemetry in a format that is acceptable to WaterNSW.

6. Remote Discharge Point Data Transfer

The logger at each discharge point logs data every 5 minutes.

The discharge points’ Cellular IP modems must be configured to transfer data into the WaterNSW
Hydrotel system hourly. Data transfer from each site must be staggered so that not all sites are
reporting into HydroTel at the same time. This is to evenly distribute system resources.

Participants and WaterNSW can prompt a manual transfer of data outside these windows as
required. Increased polled telemetry regimes may be instituted by WaterNSW during flow events.

All remote sites’ time base must be set to Eastern Standard Time for the entire year (not Daylight
Savings Time).

Logged data must be transferred in the format shown below:

DataTable (Taklel, StorelNow, —1)

Sample (1, 5iteNs,Long) - DP HRSTS assigned site Number
Sample (1,LogVeltRaw, [EEE4) - DP DC Voltage supply value
FieldNames ("LogVolt WVde™)

Sample (1, WaterFLOWRaw, IEEE4) - DP Flow value in ML/Day
FieldNames ("WaterFLOW M/ Day"™)

Sample (1, WaterECRaw, [EZE4) - DP Compensated Conductivity value
FieldWNames ("WaterEC quf:"ﬂ

Sample (1, W=terTMFPRaw, IEEE4) - DP Water Temperature value
FieldNames ("WaterTEME Degl™)

Sample (1,loggedDisSaltTonnags,IEEE4) - DP Salt Tonnage value
FieldNames ("DischergeTonnes™)

Sample {(1,DischargeStatus,Long) - DP Site Status

FieldMames ("DischergeStatus™)

Sample (1, WaterTrbRaw, IEEE4) - DP Water Turbidity value
FieldNames ("WHzterTEE")

Sample (1, FatsrpHRaw, IZEZ4) - DP Water pH value

FieldHNames ("WztexzEFH")

Sample (1, F=terLVLR=w, [EEE4) - DP Water Level — where required

FieldNames ("WHaterlLVL")
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Logged data must meet the following specifications:

Output Accuracy
Units

Site Variables

Description

Site Battery Volts

Data logger supply voltage

Vdc

+/-5%

9-16 Vdc — nominally

(where required)

monitoring point to at some sites
feed into a custom Height to
Flow algorithm

12.6Vdc
DP Flow Value Flow value from site. Either ML/Day +/- 10% As required or
(core) produced from a site flow meter licensed
or meters, or less preferred a
height to flow algorithm onboard
the data logger
EC25 The compensated conductivity uS/Cm +/-5 % 10,000uS/cm or as
Conductivity value of the released water, required
Value (TC 2%) referenced to 25°C, Temperature
(core) Coefficient of 2% / Deg’C
Water The water temperature of the Deg’'C +/-0.1 % 0-50°C or 0-100°C
Temperature discharge point release water,
(core) usually integrated into the
conductivity sensor or sonde
Salt Tonnage The incremental tonnes of salt Tonnes
(core) value during a release
DP Status Indicates the status of the site: NA NA NA
(core) 1=IDLE
2 = DISCHARGING or
3 = SIMULATION / TESTING
Water Turbidity The water turbidity of the NTU +/-5 % 0 to 500
(optional) discharge point release water
Water pH The water pH of the discharge pH +/- 0.1 % 0-14
(optional) point release water
Water Level The water level of the weir or Meters +/- 0.1 % ~0-1.5m

7. Cellular Telemetry Signal Strength

Telemetry equipment must have access to adequate coverage by the Telstra Next-G cellular
network to reliability operate.

SMS and Hydrotel Web portal data access allows the participants to remotely monitor their sites
telemetered signal strength to track or review if site communication becomes problematic. The
licensee must perform this signal analysis to ensure that their site equipment is communicating
robustly. For example, it will be necessary for the licensee to install a higher gain antenna or mast
or radio relay on higher ground if the signal is blocked by an overburden dump.

8. Site Power Supplies

The licensee must ensure that the power supply to the telemetry equipment is reliable under
adverse weather conditions including storms and floods. A five-day minimum back up battery
supply is recommended.

The telemetry hardware is solar capable and will operate between 10-16 Vdc, nominally around
12.6-13.3 Vdc. Additionally a 240 Vac to 12 Vdc battery charger backup power supply can be
utilised and are readily available.

The current draw of the equipment in a quiescent state is in the mA range and minimal. Please
refer to Appendix B for specific power current draw in various states.
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9. Testing

All telemetry equipment testing is the responsibility of the licensee. WaterNSW will participate in
confirmation of the telemetry link upon at least 14 working days prior notice. The following
information must be provided to WaterNSW:

e Site name and EPA EPL number and a copy of said EPL

e sensor configuration (ranges, offsets, algorithms) and physical and instrumentation
arrangements of the discharge point site

o if localised Modbus comms will be required and if so, supply the IP address, gateway and
subnet mask to participant requires for their network. Further the preferred Modbus address

as well.

e date and time that telemetry testing will be performed

Equipment must be tested for correct operation. Loop sources can be simulated in this testing
phase. Statements of performance / accuracy must be obtained from equipment suppliers and
retained onsite and presented on request.

WaterNSW will confirm to the participant that the testing of communications in its HydroTel
system has occurred.

Appendix A — Hardware Listing

Discharge points use either of the following hardware arrangement dependent on the site and

plant needs:

1. A CR850 Data Logger and ICE3 Modem OR
2. A CR1000 Data Logger, with additional Keyboard Display and ICE3 Modem

a. Further an ethernet module if required for localised plant comms interface

Model No Supplier Description
Device Type
CR850 Data Campbell Data Logger with Integrated LCD Screen For smaller DP site with
Logger Scientific — No ethernet port — suited to 3x 4-20mA less 10 and no ethernet
IO channels and supports SDI comms local plant comms
CR1000 Data Campbell Data Logger without LCD Screen — For larger sites with more
Logger Scientific double 10 to above of 6x 4-20mA 10 IO and a requirement to
channels and supports SDI comms access the data loggers
values via Modbus
ethernet comms
CR1000KD Campbell Combination LCD Display & Keyboard Used by staff to review
Keyboard Scientific supportive to CR1000 unit above and configure the logger
Display without laptop connectivity
NL121 Campbell Ethernet comms module supportive to Provides participants
Ethernet Scientific CR21000 unit above Modbus supply of the
Interface loggers data to their local
plant PLC / DCS / SCADA
platforms
ICE3 Data HyQuest Cellular IP Data Modem operating in the Facilitates telemetry
Modem Solutions 850MHz Telstra Next-G Band connectivity from data
logger to the WaterNSW
HydroTel system
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Appendix B — Equipment Technical Specifications

CR850 From: https://s.campbellsci.com/documents/au/product-brochures/b cr800.pdf

CR800 and CR850 Measurement and Control Systems

The CR800 and CR850 dataloggers provide precision measurement capabilities in a rugged, battery-operated package. Both models consist of measure-
ment electronics encased in a plastic shell and an integrated wiring panel. The standard operating range is -25° to +50°C. An extended range of -55° to

+85°C for the CR800 or -30° to +80°C for the CR850 is also available.

utput Connectlons ———
Individually configured for ratiometric

resistive bridge, thermocouple, switch

closure, high frequency

pulse, low-level ac,
serial sensors,

and more.

Removable Input/C

CS1/O Port
Connectsto
Campbell
Scientific
peripherals

Connects to PCs, serial sensors,
or RS=232 modems

Benefits and Features

7 4 MB* of battery-backed SRAM

+ Program execution rate of up to 100 Hz

» CS /O and RS-232 serial ports

+ 13-bit analog to digital conversions

+ 16-bit microcontroller with 32-bit intemal CPU architecture

7 Temperature compensated real-time clock

7+ Background system calibration for accurate measurements over
time and temperature changes

+ Single DAC used for excitation and measurements to give ratio-
metric measurements

# Gas Discharge Tube (GDT) protected inputs
7 Data values stored in tables with a time stamp and record number

7 Battery-backed SRAM and clock that ensure data, programs, and
accurate time are maintained while datalogger is disconnected
from the main power source

+ One programe-status LED

7 Serial communications with serial sensors and devices supported
via I/O port pairs

+ PakBus, Modbus, and DNP3 protocols supported

-1 Removable Power Terminal

Simplifies connection to
external pawer supply.

(CR

0 only)
Allows onsite
program
editing and
command
entries

< Backlit LCD (CR850 only)

Provides a graphical or 8-line

numeric data display.

Model Descriptions

The models differ in their keyboard display. The CR800 uses an ex-
ternal keyboard display, the CR1000KD, which connects to the CR800
via its CS I/O port. The CR850 includes an on-board keyboard display
as part of its integrated package.

Operating System/Logic Control

The on-board operating system includes measurement, process-
ing, and output instructions for programming the datalogger. The
pragramming language, CRBasic, uses a BASIC-like syntax. Measure-
ment instructions specific to bridge configurations, voltage outputs,
thermocouples, and pulse/frequency signals are included. Process-
ing instructions support algebraic, statistical, and transcendental
functions for on-site processing. Qutput instructions process data
over time and control external devices.

Storage Capacity*

The CR800 series has 2 MB of flash memory for the Operating
System, and 4 MB of battery-backed SRAM for CPU usage, program
storage, and data storage. Data is stored in a table format.

*Campbell Scientific is increasing the data storage memory from 2 MB to 4 MB. Dataloggers with a serial number greater than or equal to 3605 will have
a 4 MB memory. The 4 MB dataloggers will also have a sticker on the canister stating “4M Memory™.
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CR800-Series Specifications

Electrical specifications are valid over a -25° to +50°C, non-condensing environment, tnless otherwise specified. Recalibration recommended every three years.

Critical specifications and system configuration should be confirmed with Campbell Scientific before purchase.

PROGRAM EXECUTION RATE
10 ms io one day @ 10 ms increments:

ANALOG INPUTS (SE1-5E6 or DIFF1-DIFF3)
3 differential [IJFFlnr i single-ended (SE) individually canfig-
chanmals. Channel provided by opfonal

Vx FREQUENCY SWEEP FUNCTION: Switched outputs
provide a programmabibe swept frequency, 0 ta 2500 o
square waves for exgiing vibraling wire transducers.

PERIOD AVERAGE

F— -nfﬂluESEuﬂ:grz.nmnbeuudhpumdm
:_Iﬁnlgw = % is +0001% of reading + resalution), whene
. ) . ulion is 136 ns divided by the spacified number of cycles
mﬁsm%%m DFFHH. o ba measured.
is the resolusion of a si conmarsion. mea-
suremant with inpul reversal has better {finer) resolution INPUT AMPLITUDE AMD FREQUENCY:
by by twice than Basic Res. I Sigrad e
~ It o Pulse | Ma®
Aange mb)' | DIFF Res U | Basic Aas i) kage| Range |— T Pt | on | e
+ 5000 BET 1353 Gain | jzmb) | Min g | Max (07 | k) | fkme)
+2500 333 BET 1 250 500 10 2.5 200
250 333 R 10 a8 10 2 10 1]
126 3 a0y % a3 ] [ 2 [ ]
7.8 1.0 28 100 2.5 2 2 100 [
- +2.8 0.23 a.57 " -
ﬁmm\;ﬂ;—:mammm " md P w0 EI
lescak values DS O EAMNG Signal contarad amund dataloggar ground.
*Fusoksion of DIFF measwoments with input revarsal. mm'1mmmmmhm

ACCURACY:
+{00E% af reading + ofisat), 07 o 40°C
+{0.12% af reading + ofizal), -28° 1o B0PC
+{0L18% af reading + ofizat), -55° 1o B8°C [-XT only)
’Amnq.lm:ndlrrdudn sensor and maasuremant relse.
DOisols are defingd as:

Oftzad for DIFF wiinpul neversal = 1.58asic Aes + 1.0 yv
Ofisal for DIFF w0 input neversal = 3-Basio Res 4+ 2.0 pV
Offsot tor SE = 3-Basic Fes & 3.0

AMALOE MEASUREMENT SPEED:

Tedal Time®
Irtegra-
tion Tipe'| Inlegra- | Seithing SE wf | DWFF w"
Code | tion Time | Time o Hew | Inpurt Rew
250 250 us Ams ~1 ms =12 ms
&0 Mz | 1657 ms | Ams -~ ms | ~d40 ms
50 HzY | 2000ms| Ams 2 ms | ~BOms
Yincludes 250 s for conversion to engingerning units.
A ine risa fiter.

INPUT MOISE VOLTAGE: For DIFF measurements with input
for higher ranges.
280 ps Infegration:  0.34 p RMS
BOMED Hr Imlegration: 0.19 p\ RMS
INPUT LIMITS: =5V
DG COMMON MODE REJECTION: =100 dB
RORMAL MODE REJECTION: 70 dBE @ &0 Hr when using
0 Hz rejection
INPUT WOLTAGE RAMGE WO MEASUREMENT
CORAUPTION: 8.6 \do max.
SUSTAINED INPUT VOLTAGE WO DAMAGE: =16 Vdo max.
INPUT CURREMNT: 21 ni typical, = nA max. @ 50°C;
+30 nA & B8°C
INPUT RESISTAMCE: 20 Gi1 typical
ACCURACY OF BUILT-IN REFERENCE JURCTION
THEAMISTOR {for thermocouple measuremenis)
+0.3°C, -25% ta BO'C g
+0.8°C, -B5* ba BE'C (-XT anly}

RATIOMETRIC MEASUREMENTS

measuremanis using
age excitation outputs uumhﬂuhmd&
and fi=wine full bridges, and 2, 3=, and d-wire hali bridges.
Optional excitation polasity reversal minimizes do emors.

RATIOMETRIC MEASUREMENT ACCURACY.S™ 11
=[0.04% of volage measurement « oliset)

Apourscy spocification
emnitation vollages = 1000 m\L Assumplion does nol indlude

bridgo resistor amors and sensor and measurement nolse.
M estimatod accuracy, AX (whese X ks vaks rotumed from e
maoaswremant with Muliplier =1, Offsel = 0):

BrHalt{} instruction: A% = AV,

BrFull) instniction A% = 10003, exprossed s mi- v
AV is oaiouiatod fom the rafiomatnc maasuaamant
Aocwrany Spe Rosis@anos AMessunymavils Secton i tho
manual & mone informnaon.

"oéisots ane defined as:

Ozl for DIFF woinpet reversal = 1.5-Basic Fes « 1.0 gV

Oétsal for DIFF wi'o input reversal = 3-Basic Fes + 2.0 gV

Ozl lor 5E = 3-Bask Fes + 3.0 WY
Excitation rovarsal reducas ofisals 0y a faoor of fwo.

PULSE COUNTERS (P1-P2)
inputs incihvidunily selactable for switch dosune, high frequency

pl.hu- or low-level ac. Independent 24-hit counens for eadh input.
MAXIMUS COUNTS PER SCAM: 16,7 % 10°
SWITCH CLOSURE MODE:

Minimum Swilch Closed Time: 8 ms

Kinimum Swilch Open Time: & ms

Max. Bounce Time: 1 ms open wio being counted
HIGH FREQUENCY PULSE MODE:

age Lanlmﬂinnfm'nbuhwﬂ.Ml'
1o abave 2.2V after input fiker with 1.2 s ima constant.

LOM LEVEL AC MODE: Inbemal ac coupling removes do
ofisets up to +0.5 %
Irgut Hystaresis: 12 my & 1 Hz

2 otk s sty s oy e S Wers V) | Mgty

RANGE AND RESOLUTION: zﬁ n;::,ﬁn
R Curment 000 013 b 20,000
[VX1=2) | +?Rvde | O6Tmv =26 mi, mﬁ”%”ﬁ‘iﬂmmu comtral out-

Waoliage cutputs programmable beteeen 2.8V with 057 mV
resolution.
ANALOG OUTPUT ACCURACY (VX

+{0.0E% of seiting + 0.8 mV], 0F o 40°C

+{0.12% af salting + 0.8 mV], -28° 1o 30°C

{0 18% of seting + 0.8 mY), -55° ba BSC {-XT anly)

| cAMPBELL Campball Sciemtific, Inc.
J SCIENTIFIC yse | susTasus | easo

| BISWISDON |
CAMADA | CHINA

puls. Provide anfaff, pulse width modulation, edge timing,
suboutine intesTuptsfwake up, swilch clasure pulse counding,
5 DOMIMUnICAtions

requency oouning,
(LWATs), 501-12 communicasions, and S0& communications.

LOW FREQUENCY MODE MAX: <1 kHz
HIGH FREQUENCY MAJX: 400 kHz

Logan, UT B4321-1764 |
COSTA RICA | FRAMCE | GERMANY

[435) 227-9120
SE ASLA

SWITCH CLOSURE FREQUEMCY MAX: 180 Hz
EDGE TIMMNG RESOLUTION: 540 ns
OUTPUT VWOLTAGES {na load): high 5.0 £0.1 V; low <01
CQUTPUT RESISTANCE: X30 0
INPUT STATE: high 38 %0 16, low 8010 1.2V
INPUT HYSTERISIS: 1.4
INPUT RESISTAMCE:
100 k1 with inputs 6.2 Vde
220 Dvwith inputs =£.2 Wdc
SERIAL DEVICE J R2-232 SUPPORT: & to 5 Vdc LART

SWITCHED 12V (SW12)
One indepandent 12 unregulaied source is swilched on
and off under ram control. Thesmal fuse hald curent =
500 mh @ mA & 50°G, 360 ma & B5°C.

EU DECLARATION OF COMFORMITY
VIEW AT: yoywcampbellscicomdarBin or
e campbalisol comoriSl
CMMUNKZATIDNS
II:E rl:l electrically isolated) for
9-pr|: { Ir compuier cone

rru:l.unurmud.m madems nal
mmm :Tmirdupﬂ'btlﬂTd'R:pﬁ'sm:mﬁul
poris mlu.bncl:lﬁln!'u':hLlAHT
Baud Fale: selectabla hEbHEEhhp&
Dufn.lFornuL!-mbh1mp 5; NO |parity
Optional Farmats: T data bits; 2 stop bits; odd, even parity

C5 V0 PORT: Intarface with telecommunication peripherals
manufactured by Campbell Scientfic

2D§-12- Dighal control parts C1 or C3 are individually configu-
rable and meet S01-12 Standard version 1.3 for datalogger
mode. Up to 10 20I-12 senmors are supporied per parl.

PROTOCOLS SUPPORTED: PakBus, AES-128 Encrypted
PakiBus, Modbus, DMP3, FTE, HTTF, XML, HTML, POP3,
SMTF, Telnet, NTCIP. NTF, Web AP, SDI-12, SO

SYSTEM

PROCESSORA: Renasas HAS 2322 [16-bit CPU with 32-bit
imernal care running at 7.4 MHz)

MEMOAY: 2 MB of flash for ansy!md-ﬂsaf

batbery-baded SHAM for program slarage

and firal data slorage

ATC CLOCK ACCURACY: £3 min. per year. Correction
wa GPS aptional.

ATC CLOCK RESOLUTION: 10 ms

SYSTEM POWER HEQUIREM ENTS
WVOLTAGE: 9.6 ta 16
INTEFIMH.BMTEFIIEE.]EDGMI!HMW for clock
and SRuM backup, typically provides 3 years of backup
EKTEFH'-IAL mmnw 12 VWdc nominal alkaline
and rechargeable Power conmection is reverse
polarity probacied.
TYPICAL CURRENT DRAIN & 12 Vidc:
Mode: 0.7 mi bypical; 0.9 mi max.
1 Hz Sample Fale (1 fast SE measuremant): 1 mA
100 Hr Sample Aate {1 fast SE measurement):  16.2 mib
IMHzSu.mphrHunufusISEmmeSéﬂé
communication): 28 m
Actve exiernal rd:hph:,rn:l:ls?m.t['lbﬁmtm
bascidight on).

PHYSICAL
DIMENSIONS: 241 x 104 x Bl em (88 x 4.1 x 2 in);
addiicnal cleasance required for cables and leads.

WEIGHT: 0.7 kg (1.8 k)

WARRANTY
3-years againal delecls in materals and warkmanship,

. & 1005, 2017
| wwweampbellscionm Campbell Saentif, k.
SOUTH AFRICA | SPAIM | UK Dctodwr 17, 217
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CR1000 From: https://s.campbellsci.com/documents/au/product-brochures/b cr1000.pdf

CR1 000 Measurement and Control Datalogger

The CR1000 provides precision measurement capabilities in a rugged, battery-operated package. It consists of a measurement and control module and a
wiring panel. Standard operating range is -25° to +50°C; an optional extended range of -55° to +85°C is available.

excitation for resistive bridge

measurements

period averaging

measurements

ST

T xa (€

Switched 12V Terminal

For sw
Sensors or communication

devices

tching power t

V Terminal

For continuous sensor

or mocem power

Benefits and Features

} 4 MB memory*

} Program execution rate of up to 100 Hz

+ CS /O and RS-232 serial ports

+ 13-bit analog to digital conversions

7 16-bit H8S Renesas Microcontroller with 32-bit internal CPU
architecture

)} Temperature compensated real-time clock

} Background system calibration for accurate measurements over
time and temperature changes

# Single DAC used for excitation and measurements to give ratio
metric measurements

} Gas Discharge Tube (GDT) protected inputs

} Battery-backed SRAM memory and clock ensuring data, programs,
and accurate time are maintained while the CR1000 is discon-
nected from its main power source

} Serial communications with serial sensors and devices supported
via I/0 port pairs

) PakBus®, Modbus, DNP3, TCPAP, FTF, and SMTP protocols supported

rn =1 1/O) Part
Ita ) Ports
LAgite >

For controlling &
devices, readin

sensors or SO

4 Removable Power Terminal
Simplifies connection to

external power supply.

CR1000

Wiring Panel

For connecting battery-
powered PCs, serial sen-
sors, or RS-232 modems

Nade h USA i

Peripheral Port

For Ethemet communica-
(S |/O Port tions and/or storing data on
For connecting to a Compactflash card.

PCs and

Measurement and Control Module

The module measures sensors, drives direct communications and
telecommunications, reduces data, controls external devices, and
stores data and programs in on-board, non-volatile storage. The elec-
tronics are RF shielded and glitch protected by the sealed, stainless
steel canister. A battery-backed clock assures accurate timekeeping.
The module can simultaneously provide measurement and commu-
nication functions. The on-board, BASIC-like programming language
supports data processing and analysis routines.

Wiring Panel

The CR1000WP is a black, anodized aluminum wiring panel that is
compatible with all CR1000 modules. The wiring panel includes
switchable 12V, redistributed analog grounds (dispersed among
analog channels rather than grouped), unpluggable terminal block
for 12V connections, gas-tube spark gaps, and 12V supply on pin 8
to power our COM-series phone modems and other peripherals. The
control module easily disconnects from the wiring panel allowing
field replacement without rewiring the sensors. A description of the
wiring panel’s input/output channels follows.

ARK Ref. No. D2018/109124
10
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CR1000 Specifications

Electrical specifications are valid over a -257 to +50°C, non-condensing environment, unless otherwise specified. Recalibration recommended every three
years. Critical specifications and system configuration should be confirmed with Campbell Scientific before purchase.

PROGRAM EXECUTION RATE
10 ms 1o one day @ 10 ms increments.

ANALOG INPUTS (SE1-5E16 or DIFF1-DIFFE)

& difierential (DF} or 16 single-ended (SE) indiidually config-
uredinpu? channels. Channed exparsion prosided by optional
analog multiphesers.

RANGES and RESOLUTION: Basic resakriion (Basic Res)
is the A0 resalution of nn‘nﬁs canversion. & DF mea-
:Lrnmantm input reversal buﬂ:u'qﬁnur:l resciitian than

VX FREQUENCY SWEEP FUNCTION: Swilched outpuls pro-
vide a o swapt 0 o 2800 mmv squae
waves for exciting vibraling wire transducers.

PERIOD AVERAGE
Aty of the 16 SE inputs can be used for e
aging. Accuracy is =(0 'I'H:nfruu.l:i'h;vl-r I.,w‘hu'u

resolution is 135 ns divided by the specified number of cycles
o be measured.

INPUT AMPLITUDE AMD FREQUENCY:

ACCURACY™:
+{0.06% of reading + ofiset), 0° o 40°0
+={0.12% af reading + offset), -28° 1o 80°C
+{0.18% of reading + ofisat), -B5% 1o BEAL [-XT cplion only)
*apouracy does not indude the senscr and Mmessunement
mioise. Ofisets are defined as
Oifsal jor OF winput reversal = 1.5-Basio Pes + 1.0 pv
Oitsal for OF wio input reversal = 3-Basio Res + 2.0 g
Oftsot lor SE = 382k Ros + 3.0 pv

AMALOG MEASUREMENT SPEED:

Tatai Time'"
iringration Sefing | SEw' | DFw'
TipadCode | ion Time | Time | Mo Rev | input Rav
280 280 = A m= “1ms | “12 m=
EOM:" (1667 ms| Ams | “2oms | <40 me
B0H: |20.00ms| Ams “28ms | S0 ms
“Includos 250 ps for conversion o engingaring writs.
AL ing roise fiter.

INPUT MNOISE VOLTAGE: For OF measurements with input
reversal on +2.8 mV input enge (digital resolusion dominates

280 ps Integration: 034 ' BME
SO0/E0 Mz Imlegration: 0.18 pv AMS
INPUT LIMITS: +8 Vdo
DG COMMON MODE REJECTION: =100 dB
RORMAL MODE REJECTION: 70 dB @ &0 Hz whean using
50 Hz rejection
INPUT YVOLTAGE RANGE WD MEASUREMENT
CORAUPTION: =8.8 Ydo max

SUSTAINED INPUT WOLTAGE WO DAMAGE: 16 Vido max.

INPUT CURREMNT: =1 nA typical, =6 nA max. & 50°C;
=30 nA & B840

INPUT RESISTAMNCE: 20 Gl typical
ACCURACY OF BUILT-IN REFERENCE JUNCTION

Signal {peak i peak) Min
3 N inpwt Puiza | Mad

Aange (m¥)' | OF Aes WU | Basic Res [uW) sacel & Az Max | wickh | Freg

=500 ST 1333 Gain | ey | b " " | iz} |

<2500 333 657 1| 80 | &0 10 25 | 200 |

2250 333 &6.7 10 28 10 2 it} ]

26 a3a [ 2 | 78 5 2 Gz | @8

18 1.0 20 oo | 22 2 £ o | &

+2.8 0.33 0.57 “Signal aeound Tt {so F ol irssruction).
"Range owerhead of “5% on all ranges guasanises that Tvrn signal contered al the datalogger ground.
:Mmmmﬂmmmm " e mandmum froquency = 1twice minimum pulse widt)
Fesoktion of DF messurements with input reversal, for S0% of duly cycke signals.

RATIOMETRIC MEASUREMENTS
MEASUREMENT TYPES: Provides ratiometric resisiance
maasursments wsing voltage axctation. 3 switched vakage
excitation outputs ane available for measurement of 4- and
E-mﬁilbmuﬁ and 2-, 3, and 4-wire half bridges..
Optional excitation polarity reversal minimizes do emors.

AATIOMETRIC MEASUREMENT ACCLIRACY- ™ 11
=[0.04% of Vollage Measurement + Offset)

®acourcy spocfication assumes excitation reversal far

ssritation voltages < 1000 my. Assumption does nat induda

bridga resisior emors and sersor and measwement nodse.

T0Estimated acouracy, AX [whese X is walue retumed from e
measurement with Muliplier = 1, Offsal = 0):

BrHalt{) instruction: AX = AN A,

BrFul} instruction A% = 10003V, exprossod s my-y
Al i caicuiatod from e ratomainc maasasamant
accuracy: Spe Reskstance Moasuramanis Sechion iy the
manual for mong formaon.

"'Oésats ane definad as:
Dtsat for DIFF woinput roversal = 1.5-Basic Ros & 1.0 gV
Oétsart for DIFF wofe input reversal = 3-Basic Res + 2.0 gy
Dtsol for SE = 3-Basic Res & 3.0 gV

Ewpilalior rovarsal recducas offseds By a facior of fwo.

PULSE COUNTERS {P1-F2)
2 inpuits incividunlly seiactable for switch dosune, high fequency
pulse, or low-lewel ac. independent 2d-bit counters for each input.
MAKIMUS COUNTS PER SCAN: 16.Tx108
SWITCH CLOSURE MODE:

Mimimum Swilch Closed Time: & ms

inimum Swilch Open Time: § ms

Max. Bounce Tima: 1 ms open wia baing courted
HIGH-FREQUENCY PULSE MODE:

Maximum Input uency: 250 kHz
Mmmﬁ'ﬂq =20V
nt upon transition from below 0.8 Y 1o
above 2.2V after input filer with 1.2 ps Sme constant,
LOW-LEVEL AC MODE: Inbemal ac coupling removes ac
affsets up 1o £0.8 Vde.

Emlﬁnm 12my RME @ 1 Hz

TH&EIHIS'IE ?W measuramenisy: um @ Input Voltage: =20
+0,B°C, -B5* to BE*C {-XT aption only) Mimimum 2 Inpat Voltage:
Sine Wave (ml’ RME) HAangeyHz)
ANALOG OUTPUTS (VX1-VX3) ;_;grm 1.0 %0 20
3 swiiched volage, sequentially acive only during measurement. T Mmﬁo
RANGE ARD RESOUUTION: 2000 0.3 1o 10,000
5000 0.3 1o 20,000
Channel | Aange | Resolution | o Cumel = S
(VX 1=3) | £2.8Vdo .67 mV =25 mi DIGITAL 10 PORTS (C1-C8)

AMNALOG OUTPUT ACCURACY (VX):
+{0.06% of seting + 0.8 mV], B¢ 1o 4070
+{0.12% af =ating + 08 mV}, -28° 1o 80°C
+{0.18% of satling + (.8 mV}, -58° o B85 {-XT only)

pciabls, 2= bi of contral culs
mp:BHmuM pulse width mm exige timirg,
submuting inkerupts § wake up, switch diasure pulss count-
ing, high frequenoy pulse counting, asynohronous commu-
cations (LMATs), and 201-12 communications. 20M commu-
nicafions ane also supported.

LOW FREQUENCY MODE MAM: <1 ke

HIGH-FREQUERCY MODE MAX: 400 kHz

SWITCH-CLOSURE FREQUEMCY MAX: 180 Hz

EDGE TIMIMG RESOLUTION: 540 ns

CHUTPUT VOALTAGES {na load): high 5.0V £001 W low <01

CUTPUT RESISTAMCE: 330 O

INPUT STATE: high 38 016V, low -8.010 1.2V

INPUT HYSTERESIS: 1.4W

INPUT RESISTANCE: 100 ki with inputs <E.2 Vdc
0.220 k) with inputs. =62 Ydo

SERIAL DEVICERS-Z32 SUPPORT: OTO B Vde LMAT

SW'I'IU'IED 12 VDL ISW-L:I] and
abed source i m‘hﬂd
at 20'C, 650 mA at 50°C, 360 mb at 85°C.

EU I.'l[{L.ﬁ.H.ATIDN GF (DNFDHHIT‘I"

CDHMI.INICATIDNS

DCE El-prl: (nnl electrically isolated) for computer con-
nectian ar cornection of modems not marufachsred

Soientific.
COM1 bo COME: 4§ TuFix on cortral
ports (nor-isol lu-!'-':i:Ll.l.Hq'-!
Baud Rates: sel from 300 bps to 118.2 kbps.

Defaull Format: B data bits; 1 bit paity
Optional Formats: T data bl::?gm;bim::udd e parity

C5 V0 POAT: Interiaoe with ielecommunications peripherals
marufactured by Campbell Scientilic.

SDH-12: Digital control parts C1, CA, C8, and C7 ane indevidualy
oonfigured and meet 301-12 Standanrd v 1.3 for datalogger
mode. Up te 10 50412 sensors are supparied per post.

FERIPHERAL POAT: 4d-pin interface for attaching
CompactFlash or Ethermet peripherals

PROTOCOLS SUPPORTED: PakBus, AES-128 E

Pak Modbus, DNPA, FTE, HTTE, HTML, POP3, PPR.

SMTF, Telnet, NTCIP, NTP: SDI-12, SDM, TLS.

SYSTEM

PRAOCGESS0R: RAenesas HAS 2322 (16-bit CPU with 32-bit
imarnal care rurning at 7.3 MHz)

4 MB of

MEMORY: 2 MB of flash for ing sysbam;
battery-baced SHAM for usage and firal data
starage; 512 kB flash disk (CPU) for progam files.

REAL-TIME CLOCK ACCLRACY: £3 min. per year.
Correction wa GPS optianal.

REAL-TIME CLOCK RESOLUTION: 10 ms

SYSTEM POWER REQUIREMENTS
VOLTAGE: 8.6 to 16 VWda
INTEARAL BATTERIES: 1200 méh lithium batiery for clods and
SRAM backup that typically provides thres years of backup
EKTEFH«I.AL mmnw 12 Ve nominal alkaline
and rechargeable Power cannaction is reverss
polarity protecied.
TYPICAL CLARRENT DRAIN at 12 Vda:
Mode: = 1 mA
1 Hz Sample Raie (1 fast SE measuremsant): 1 mA
100 Hz Sample Rate {1 fast SE measurementl: & mA
100 Hz Sum_pln Rate {1 ﬁlsl SE measunement wiRS-232
20m

communication):
Active exterral rd:hph:,rad:l:?rn.l['ltﬁn\l

with backlight an).

PHYSICAL
DIMENSIONS: 238 x 10.2 x 51 cm (8.4 x 4 x 2.4 in);
additional cleamnos required for cables and leads.

MASZMWEIGHT: 1kgi211b

WARRANTY
3 yoars against dedocts in materials and workmanship.

ARK Ref. No. D2018/109124
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HRSTS / Discharge Point Telemetry Specification

CR1000KD From: https://www.campbellsci.com.au/cr1000kd

A
| p

V KR
9 -

¥ Enter

Detailed Description

The CR1000KD displays 8 lines x 21 characters (64 x 128 pixels) and has a 16-character keyboard.
The CR1000KD is powered by the data logger’s power supply. An SC12 connects the CR1000KD to
the CR1000WP or CR800; the two connectors on the SC12 allow attachment of additional
peripherals.

The CR1000KD supports custom menus. With custom menus, you can set up choices within the data
logger program that are initiated by a simple toggle or pick from a list in the menu displayed on the
CR1000KD (for example, Initiate Sensor Calibration Sequence versus Bypass Sensor Calibration
Sequence.)

There is not a CR1000KD Operator's Manual. Operation of the CR1000KD is described in the CR800
and CR1000 data logger manual.

Specifications

Operating Temperature -25° to +50°C

Range

Dimensions 10.2x15.2x1.5cm (4.0x 6.0 x 0.6 in.)
Weight 272 g (10 02)

Current Drain
Quiescent Negligible

Active 7 mA (without backlight)
100 mA (with backlight)

ARK Ref. No. D2018/109124
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NL121 From: https://www.campbellsci.com.au/nl121

Overview

The NL121 is the easiest and lowest-cost way to add an Ethernet

interface connection to a CR1000 or CR3000. This small device,
about the size of a deck of cards, simply plugs onto the
datalogger’s peripheral port. Through the NL121, the Internet
capabilities of the datalogger can be accessed, such as PakBus,

I ’:‘ -

Modbus, and DNP3 over TCP, as well as Web, email, file transfer, Enemet 10r100Mbos

and cloud-based application clients. Using any standard IP

network—within an office or across the Internet—data can be NL121

collected from the datalogger, and the datalogger can be

controlled.

Benefits and Features

E rernet Module

e The easiest way to add Ethernet to a CR1000 or CR3000

e Provides a native Ethernet connection, allowing the
datalogger to communicate directly using a variety of

Internet protocols

e Integrated protection for surge and ESD

e Datalogger-controlled power-management schemes for
low-power operation

e Three year extended warranty available on this product

Specifications

Datalogger Interface

Ethernet

Power Source
Power Consumption

Operating Temperature
Range

Dimensions
Weight
Compliance

Application of Council
Directive(s)

Product Standard

2011/65/EU

40-pin peripheral port on CR1000 or CR3000

10/100 Mbps, auto-detect 10BaseT/100Base-TX, full/half duplex,
IEEE 802.3, auto MDI/MDI-X

12 V from datalogger 40-pin peripheral port
55 mA typical

-40° to +70°C

10.2x6.4x2.8cm(4.0x25x1.1in.)

66.62 g (2.35 0z)

2004/108/EC Electromagnetic Compatibility Directive (EMC)

EN 61326-1:2013 — Electrical Equipment for measurement,
control and laboratory use (EMC requirements — for use in
industrial locations)

The Restriction of Hazardous Substances Directive (RoHS2)

ARK Ref. No. D2018/109124
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ICE3 From:

https://www.hyquestsolutions.com/fileadmin/HYQUEST/Products/Data Acquisition 2015/PDF/iC

E3FX Datalogger.pdf

[P Capable:
Intelligent Cc

OmmuniCc

ICE® FX

TELEMETRY

HYDROLOGY | GROUNDWATER | FLOOD | WATER QUALITY | CLIMATIC

ICE? FX
Datalogging Capable modem

The iCE?* FX has been designed and con-
structed as a compact, intelligent unit to
provide IP connectivity to a wide range of
equipment fitted with an R5232 port. It can
manage on-demand or scheduled connec-
tions on both public/dynamic or private/
siatic IP networks.

The iCE? FX differs from a standard type
wireless modem as it offers additional
intelligent features. It has the ability to
dutonomaously manage the tasks to give
IP communications capability to almaost
any R5232 equipped device that is not
equipped with its own IP functionality.

For dynamic IP scenarios, the iCE? FX ini-
tiates a TCP or UDP socket connection and
sends an identification call-in to a suitably
equipped base station such as HydroTel™ or
the iQuest Global Data Metwork. The base
system captures the iCE? FX's dynamic IF
address, switches to the native protocol for
the target device and the iCE? FX becomes
transparent allowing native communication
through the TCP socket or via UDP.

B Intelligent communications:
scheduling and link management.

B Local IP connection request via an
AT command from host device.

B Remote IP connection request via
SMS command.

B Digital input and analogue input
with integral standalone datalog-
ging function. Equipped with 8MB
flash memory.

B FTP transfer of logged data in C5V
format to up to two separate FTP
hosts (in standalone mode).

B Optionzl GPS Logging and Clock Sync.

B Gateway (store and forward) communi-
cations for use with iQuest devices. Eg
to link a wireless IP network to a radio
networlk

B 5MS text back (current sensor valug).

B Over the Air software and firmware
upgrades.

Wireless 3G Modem

The iCE?* FX includes a high performance
wireless modem. This is a multi-band de-
vice that will operate on most 3G and also
legacy 2G (GSM) or 2.50 (Edge) networks
arogund the world. This modem enables
high-speed data transfer virtually on

demand. Configuration options have been
included to make the connection scenarios
very flexible and also to minimise data
traffic.

RS232 Port

One DCE configured RS232 communication
port is provided for interfacing with the
host device. Specialised cables are available
that cater for devices requiring customised
handshaking contral.

ARK Ref. No. D2018/109124
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GPs

As an optional add-on (hardware and
software) the modem can be configured to
log GPS position (longitude, latitude and
altitude) and synchronise the device clock
from GPS time.

Power Supply

The normal power supply for the iCE?

FX i an external dc supply, 12V supply
rechargeable SLA battery. A high efficiency
switch mode regulator supplies all on board
requirements.

LED Indicators

A blue LED indicates the iCE? FX general
status. & range of conditions may be deter-
mined through this LED. Different flash se-
guences show the unit and communication
status. & red LED shows when the digital
input is active.

Connectors

A high-density DB15F connector is used for
the RS232 communications port. The power
supply connects via a polarised four pin
latched connector. The two hardware inputs
are also accessed on the connector. The
antenna connects via an industry standard
SMA type connector.

Antenna

A small “stubby” type antenna may be
attached directly to the unit or alterna-
tively, an external higher gain antenna can
be connected via a coaxial cable and SMA
connector.

Enclosure

The case is constructed from extruded
aluminium alloy with stainless steel end
plates with mounting feet. The 5IM card is
contzined in a small slide-in holder on the
front of the unit.

Real Time Clock / Calendar.

Aninternal real-time clock is provided to
control the call-in schedule (if used). This
can be set via a computer through the
RS232 port, or via the IP network from a
HydroTel™ base station. This is automatical-
Iy synchronised to the wireless network's
time reference if this is available.

Physical 1/0 Specification

Digital Input

One digital input aperating with either
clean contact activation to OV or a 5 to 30V
DC signal. Maximum input frequency is 5
kHz in frequency mode. External debounce
components may be required for applica-
tions with long cables and/for in electrically
noisy environments.

Analogue Input

One 12-bit uni-polar analogue input is
included. Range 0-5\. Input impedance
103k0. Referenced to OV common. For cur-
rent mode, an external current sink resistor
(typically 2500hms) is required.

Basic Specification

W Size: 82mm x 63mm x 30mm (3.2in x
2.48in % 1.18in) {LxWxH)

B Mass: 184g (6.4902)

B Power supply: External 5V - 32V dc
supply. Over-voltage and reverse polari-
ty protected with self-resetting fuse.

B Power Consumption: Average 12mA @
138V inidle mode, 4.5mA in full power
save mode. Average S0mA @ 13.8Y
when on-line. Actual current consump-
tion is dependent on the modem state
and relative signal strength {transmit
power required). The modem power
mode may be scheduled to optimise the
power budget.

B Communications:

- Mon-isolated DCE RS232 at 1200 -
38400 bps (default 38400 bps)

- Wireless modem. IP suppart includes
TCP Client, TCP Server, UDF, FTP.

B Data Storage: & ME flash memory. A
typical site 2 parameters logged every
15 minutes plus battery voltage logged
hourly will give 10 years of data storage
before overwrite oCcurs.

B Environmental:

Operating:

=10°C to +70%C (14 °F to +158 °F).
Storage:

=10°C to +85%C (14 9F to +185 °F)

iCE=

solution for t

oviding a communication

¢ custom enclosure

Contact Us

General Enquiries (Australia)

Phone: +61 2 9601 2022

Email: sales@hyquestsolutions.com.au
Web:  www.hyguestsolutions.com.au

General Enguiries (New Zealand)
Phone: +&4 (0) 7 857 0810

Email: sales@hyguestsolutions.co.nz
Web:  www hyguestsolutions.co.nz

HYQUEST
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