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	Item Number
	Specifications 
	Specifications  Offered
	 Notes, remarks, 
ref to documentation
	Evaluation Committee’s notes 

	1
	Equipment for continuous discharge monitoring at Tisa, Novi Knezevac, by velocity profiling method, using horizontal acoustic Doppler technique. Dual power supply (solar cells as primary and 220 V network as optional). Locale storage of data in data logger and GSM modem for data transmission. The equipment consists of:

1. Transducer: with min 2 horizontal beams for velocity and 1 vertical beam for depth. Velocity profiling capabilities:

a) minimal profiling range 200 m,

b) number of measuring cells within one horizontal beam has to be minimum 120,

c) min cell size 1 m or less,

d) max cell size up to 8 m,

e) first measuring cell starts at distance of 40 m or less,

f) accuracy (0.5%, (0.2 cm/s or better,

g) measuring resolution 0.1 cm/s or higher,

h) velocity range minimum (5m/s.

2. Sensors incorporated within transducer:

a) Acoustic (ultrasound) stage: with range min 0.1 - 10 m, accuracy (0.25% or better, and resolution 0.01 cm or higher.

b) Pressure stage (with atmospheric pressure correction): range min 0.1 - 10 m, accuracy (0.5% or better and resolution 0.1 cm or higher.

c) Water temperature: range min -4 - 40 (C, accuracy (0.2 (C or better, resolution 0.01 (C or higher.

d) Tilt (2 axes): range min (10 (, accuracy min (0.2( at 0( and (0.5( at 10(, resolution 0.01( or higher.

e) Transducer geometry: 2 horizontal beams, angle of ± 20° or less

f) Transducer beam width: 2,2° or less

3. Communication (transducer to logger): RS-232 or RS-422 with SDI-12 protocol, serial baud rates 300-115200 bps

4. Housing with durable construction and materials, including all mounting plates, positioning devices, connecting cables.

5. Data logger with minimal local data storage capacity for one week backup, with 15 minute sampling interval and communication unit GSM/GPRS. Logger has to monitor and alarm the state of the power supply.
6. Power supply with solar cells, battery backup (UPS) for 48 hours of operation, with 220 V supply option. Built in lightning protection.

7. Software for online velocity and stage monitoring, discharge calculation and communication, displaying data in tabular and graphic format, e. g. velocity distribution and echo intensity.

8. Software for instrument programming and calibration.
	
	
	

	2
	Mobile flow measuring equipment based on Acoustic Doppler Current Profiling technique for on site flow measurement and calibration of existing flow measuring devices – set for Low Water Depths (LWD-ADCP); accompanying handheld pocket PC and SW. The equipment consists of:

1. Transducer: with min 4 down-looking beams for velocity, position and water depth measurement. Hard and durable casing. Battery powered. All necessary cables. Velocity profiling capabilities of transducer:

a) maximal profiling range (depth) 2 m or more,

b) number of measuring cells adjustable, within one beam has to be from 1 up to minimum 20,

c) first cell starts from 5 cm or less,

d) cell size adjustable, with minimal cell size 1 cm or less and max. cell size up to 10 cm,

e) velocity accuracy (1.0% (2 mm/s or better,

f) measuring resolution 0.1 cm/s or higher,

g) velocity range minimum (2m/s,

h) ping rate selectable, from 1Hz or lower up to 40 Hz or higher.

2. Sensors incorporated within transducer:

a) Acoustic (ultrasound) depth measurement and continuous bottom tracking (position of boat). Minimal depth 0.1 m or less.

b) Water temperature: range min -4 - 40 (C, accuracy (0.5 (C or better, resolution 0.01 (C or higher.

3. Communication: Bluetooth wireless, with baud rates: 300-115,200 bps

4. Mobile handheld PC with needed software for data acquisition and playback, for discharge calculation, communication and instrument setup. Additional memory card for storage of 7 days measurement campaign. Software has to be compatible with all operating modes of transducer (slow and fast ping rates). Data formats compatible with HWD-ADCP software system (offered item No 3).

5. 2 packs of accu-batteries for ADCP. Charger for accu-batteries. Additional high capacity accu for Mobile handheld PC.

6. Small, low weight and low drag, stable (preferable trimaran) boat for transducer. Boat should have waterproof compartments for electronic and batteries, with mounting plates for instruments. Maximal dimensions of boat: length 80 cm, width 50 cm, weight with all equipment 6 kg. With wading rod and all necessary hardware and hard case for transport.
	
	
	

	3
	Mobile flow measuring equipment based on Acoustic Doppler Current Profiling technique for on site flow measurement and calibration of existing flow measuring devices – set for High Water Depths (HWD-ADCP); accompanying RTK GPS equipment and SW. The equipment consists of:     

1. Transducer: with min 4 down-looking beams for velocity, position and water depth measurement. Hard and durable casing. All necessary cables.Velocity profiling capabilities of transducer:

a) minimal profiling range (depth) 0.3 m or less,

b) maximal profiling range (depth) 20 m or more,

c) number of measuring cells adjustable, within one beam has to be from 1 up to minimum 120,

d) cell size adjustable, with minimal cell size 0.05 m or less and max. cell size up to 2 m,

e) standard deviation of velocity measurement within one cell of 0.05 m size should be  (1 cm/s or better, within 0.25 m cell size should be (15 cm/s or better, and within 2 m cell size  (2.0 cm/s or better,

f) velocity accuracy (0.25% or better, of the velocity water plus velocity of boat,

g) measuring resolution 0.1 cm/s or higher,

h) velocity range minimum (5m/s,

i) ping rate selectable, from 1Hz or lower up to 40 Hz or higher.

2. Sensors incorporated within transducer:

a) Acoustic (ultrasound) depth measurement and continuous bottom tracking (position of boat). Minimal depth 0.3 m or less and maximal depth 30 m or more.  Depth accuracy (0.25% or better, and resolution 0.01 cm or higher.

b) Water temperature: range min -4 - 40 (C, accuracy (0.5 (C or better, resolution 0.01 (C or higher.

c) Tilt (2 axes): range (15( or higher, accuracy (0.5( or better, resolution 0.01( or higher

d) Compass (with build in field calibration feature): range (15( or higher, accuracy (2( or better, precision (0.5( or better, resolution 0.01( or higher.

3. Communication: RS-232 or RS-422, serial baud rates 1200-115200 bps

4. Pair of long range, multi channel (2 channels) RF transceivers including modems, with RS232 I/O, compatible with ADCP and RTK GPS. Operating frequency range 2400 to 2483 MHz, with FHSS method or equivalent (24 bit CRS and ARQ or equivalent). Operating range minimal 8 km within line of sight. With built in error detection. I/O data rate minimum channel 1: 38.4 Kbps or higher, and channel 2: 19.2 Kbps or higher. Supply voltage 10-15 V DC. Operating temperature min -40 to 70 (C. With IP68 casing, omni-directional integral antenna with gain of minimal 3 db, cable for connection with ADCP.

5. 2 packs of accu-batteries for ADCP, for both RF transceivers and for GPS devices, with capacity for minimal 2 days of continuous operation. Charger for accu-batteries.

6. System for RTK Survey and accurate boat positioning (Base – Rover system) with separate controller, compatible with offered HWD-ADCP (all necessary cables for connection of GPS and ADCP, and software to be included, operation of ADCP in GPS and GPS + Bottom tracking mode to be verified). Basic characteristics of GPS are:

a) Two frequency receivers (both Base and Rover receivers)

b) Receivers with at least 24 channels (satellites to follow)

c) Receivers with built in support for WAAS/EGNOS correction, DGPS and OmniSTAR services

d) Receivers to work with GLONASS satellites

e) Radio link between Rover and Base station to work in 450 MHz range

f) Independent power supplies with built in rechargeable batteries, sufficient for 14 hours of continuous operation (for receivers, controller and radio link). Chargers for standard 220 VAC. Adaptor for usage of standard car battery (12 VDC)

g) Satellite Antenna on Rover integrated in one system, watertight (temporary immersable), with connecting cable and necessary mounting hardware 

h) Controller with minimum 512 MB memory, rugged and adaptable handheld data collector, software on a Microsoft Pocket PC operating system, full keyboard, touch screen and 8 way spider key, color graphic display, import of CAD and surface models possible

i) Data Export in ASCII format

j) Separate hard cases for Base system and for Rover

7. Software: Windows based or equivalent data acquisition and playback software for discharge calculation, communication and instrument setup. Software has to be compatible with all operating modes of transducer (slow and fast ping rates) and be able to use and store both GPS and bottom tracking systems as a source of boat positioning data.

8. Small, low drag, stable (preferable trimaran) boat for transducer, RF transceiver and GPS instrument. Boat should be non-magnetic, with waterproof compartments for electronic and batteries, with mounting plates for all instruments. Maximal dimensions of boat: length 130 cm, width 90 cm, weight 8 kg. With towing hardware and hard case for transport.
	
	
	

	4
	Two notebooks (PC) in hard case for field work, for data acquisition of HWD-ADCP measurement, with accompanying spare parts. The equipment consists of:     

1. Notebook PC with next specifications:

a) Dust and moisture proof hard case (preferably magnesium alloy), 

b) Moisture and dust resistant daylight readable high contrast LCD with low reflection screen coating, QWERTY standard keyboard and touchpad, 

c) Port and connector covers, 

d) Vibration and drop shock resistant, meets military standards (MIL-STD 810F),

e) Built in serial RS232 port and USB ports,

f) Low power consumption, high performance mobile processor at min. speed 1GHz for dual core type processors, min. 2MB L2 cache,

g) Operating system compatible with Windows XP Professional,

h) Hibernation, standby, ACPI Bios power management,

i) Memory min. 512 MB SDRAM, storage min 80 GB hard drive, CDRW/DVD, 

j) Bluetooth,

k) Battery operation min. 4 hours.

2. Additional high capacity battery (accu), 

3. AC adapter and DC adapter for charging from 12V DC supply 
4. USB to RS232 adapter (with full RTS/CTS protocol – to connect additional RS232 device to USB port on computer)
	
	
	

	5
	ADDITIONAL REQUESTS:

1. Full training for mobile equipment (both ADCP and RTK GPS) and fixed equipment with duration of 6 days, including all travel and accommodation costs. Scope of the training:  
a) Theoretical basis of the ADCP technique
b) Software handling

c) Operating tests

d) Measurement errors also with bed-load discharge

e) Measurement in the field

Theoretical part to be held in Belgrade and should be backed up with written material and necessary books. Practical part should be with field work on Tisa and/or Danube River. A six-day training for five persons in Belgrade and on field, with training manuals and books in English language. 
2. Transport  (DDP, franco Serbia, Belgrade, Kneza Viseslava 66) and installation for fixed flow measuring equipment (item no 1)
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