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« What datalogging system we use
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What we measure at the dams

 Water level in the standpipes

« Water level or water pressure in the inclined
boreholes in grouting gallery oriented
upstream and downstream from grouting
curtain

« Other geotechnical and constructional
properties as horizontal deformations,
Inclinations, total pressures, cracks,
displacements,...
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What datalogging systems we use

« Campbell Scientific CR510, CR10, CR10X,
CR800, CR1000 and CR6

 Geokon LC-1 aLC-2 single, 4 and 16
channel

« Loadsensing wireless LS-G6-V\W1
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« Tested wireless instruments
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Water level in the standpipe
Olesna Dam
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Water level in the standpipe
Slezska Harta Dam
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Instruments the client used to use

M\iﬂ ki

 Slezska Harta Geokon LC-1 * OlesSna manual measurement
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Tested wireless Instruments

Tl N

2 g
- n
Lol

T

PRERREREREREEEE

A
-
-

Campbell Scientific AVW216 and RF416

sl o= | w

e EAL]
rececre
"

- em om om ow o= o= o=

] wm | =

B

5

,m.__._n\.;_,h_ : ._._ -. 3 .‘. ...._
18N ey e N R

) T gV W .~

_ﬁﬂ__ " w" f.’. »t .._ .vu
‘ol has L s - e 'h T

[E¥dmonitoring




Tested wireless instruments

« Geokon GeoNe
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Tested wireless instruments

. Loadsensmg Gateway and LS-G6-VW1 Node
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Tested wireless instruments

Campbell Scientific

— required solar panels and a big battery
— no memory in the AVW216

GeoNet

— required repeater at 2.4GHz
— not solved Internet or LAN connection
— setting nodes only through the Supervisor

* Loadsesing

— long time battery supply

— solved Internet or LAN connectivity

— no need any repeaters - long distance radio

— antenna can be hidden under the steel top of the borehole
— easy setting nodes with Android phone and App
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Benefits and challenges

* Decision if to dig trenches or use wireless

* Building the Loadsensing system

* Friendly software and data management
 Information of the signal strength

* |Information of the lost packets

 Signal from behind the dam body

« Using one special antenna

 Remote approach to Gateway

* Visualisation in Vista Data Vision - real time
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Decision if to dig trenches

Kilometers of dug trenches
Kilometers of cables to install
Lightning protection required
Wireless system solves all above




Building the Loadsensing system

e OleSna dam - December 2018

— 1 Gateway and 3 VW nodes
— 3 Geokon Model 4500S VW Piezometers
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Building the Loadsensing system
» Slezska Harta Dam - April 2019

— 1 Gateway and 4 VW nodes

— already installed Geokon Model 4500S and 4500ALV VW
Piezometers
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Friendly software and data
management
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@ Loadsensing Data Server

& > C A Nezabezpefeno | 172.18.32.130/dataserver/network/view/20244

loadsensin g > S Status ~  Configuration ~

Network: Vodni dilo Olesna »

I Networks /20244
Comments Bezdratovy systém dataloggerd Loadsensing
Compacted readings CSV files & compacted-readings-20244-current dat
+ More
Compacted engineering units CSV files & compacted-eng-20244-current.gat
+ More
Compacted custom CSV files & compacted-custom-readings-20244-current dat
+ More
all Signal coverage test map
Nodes Q
Can 0 nodes selected of 3
Id Name Status Model Serial
[m] 3001 @ 1n HV-80-01 LS-G&-VW-1-EU 15830
[m] 3011 ®1n HV-80-11 LS-G&-VW-1-EU 16039
[m] 8012 Q@ 1h HWV-80-12 LS-G&-VW-1-EU 16080
| hanne samnlina rate i
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@ Loadsensing Data Server

& > C A Nezabezpefeno | 172.18.32.130/dataserver/node/view/8001

Power

Date RSSI (dBm) Freq (MHz)
2019-10-31 03.01:15 CET -58.0 868.300
2019-10-31 04:00:36 CET -58.0 868850
2019-10-31 04:02:14 CET -58.0 869.525
2019-10-31 05:00:50 CET -59.0 T 869.525
2019-10-31 06:00:45 CET -59.0 T 868.500
2019-10-31 07:00:47 CET -60.0 T 869.525
2019-10-31 08:00:31 CET -56.0 T 868.300
2019-10-31 09:01:30 CET -59.0 T 868.500
2019-10-31 10:01:24 CET -58.0 T 868.850
2019-10-31 11:01:13 CET -58.0 T 868.100
2019-10-31 11:02:06 CET -59.0 i 868.300
2019-10-31 1220117 CET -58.0 T 868.100
2019-10-31 13:00:47 CET -59.0 T 868850
2019-10-31 14:01:09 CET -57.0 T 869.050
2019-10-31 15:00:50 CET -59.0 T 868.500
2019-10-31 16:01:08 CET -59.0 T 868.500
2019-10-31 17:01:18 CET -60.0 7 868.500 =




@ Loadsensing Data Server

& > C A Nezabezpefeno | 172.18.32.130/dataserver/node/view/8001

Status

Last status change date
Monitoring status emails
Messages received: today
Messages received: 1 day ago
Messages received: 2 days ago
Messages received: 3 days ago
Messages received: 4 days ago
Messages received: 5 days ago

Total number of messages since gateway installation

Power
Date
2019-10-31 03:01:15 CET
2019-10-31 04.00:36 CET
2019-10-31 04:02:14 CET

2019-10-31 05:00:50 CET

2019-07-08 11:01:12 CEST

+ Yes

(20
27 ] o]
(20 ] 0]
27 ] o]
(20 ] 0]
21 [ o]
EaBED

Note: all messages not received are stored in the node, and can be retrieved with the Android app

RSSI (dBm) SF Freq (MHz)
58.0 T 868.300
58.0 7 868.850
58.0 T 869.525

-69.0 T 869.525




Signal from behind the dam body

Qs [NEEEE

Distance meter X
w = N [ ]
Save Share Export Clearall
Sector Distance Summarized Azimuth
1. 605 m 605 m 88°

Click on the map to continue measuring

Length Area

605 0

m m?2

Altitude profile
0Om W 76m

522
446

b | 151 302 453

%, Tools ¢ Reportan error
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Using one special antenna




Remote approach to Gateway

« GPRS modem
— built in GPRS modem

 static and open |IP address
» through Worldsensing server and dynamic IP

* LAN connection (safe for the client)
— directly from LAN in the place of installation (Slezska Harta and
Olesna Dams)

— through RDP (OpenVPN) to LAN (Slezska Harta and OleSna
Dams);
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~2 Vista Data Vision X +

& > C (@@ NotSecure | 109.123.193.3/vdv/vdv.php/historical/68

>

Olesna Venkovni: Olesna venkovni vrty

1
1:00:00 AM 12:00:00 AM 12:00:00 AM 12:00:00 AM 1:00:00 AM 12:00:00 AM 12:00:00 AM 12:00:00 AM
5/4/2019 6/26/2019 8/25/2019 11/2/2019 5/4/2019 6/26/2019 8/25/2019 11/2/2019

0,
%o
:l B};a;:w vody ve vrtech [m.n.m.] IProt P i [Prot P
A T ] :
M e OO LR I —
¥ g o ' o LRI MRTEL A Wl > == 7
295 HV-80-11: Olesna | {8001
fenkowni i B011-
o T | H]
e — [HV-B0-12: Olasna Health: Olesna [.300
H 290.54 - i T 327 i 1 Iy
4 1:00:00 AM 12:00:00 AM 12:00:00 AM 12:00:00 AM 1:00:00 AM 12:00:00 AM 12:00:00 AM 12:00:00 AM
5/4/2019 6/26/2019 8/25/20 11/2/2019 5/4/2019 6/26/2019 8/25/2019 11/2/2019
@ 1?;?:113 snimacu [C] [Prot latest 40T_epln13 v dataloggerech (C) [Prot latest
/\./ ' [8001-Ch1- Celg|
A b o oy MnCalsius: Olesna [11.47 i fus-B001-Health:  [5.000
10.5 venkovni olesna 8001
10 B011-Ch1- o a5
g9.45= [inCelsius: Olesna [9.450 g ' | 1 res-B011-Health:  |-9.000
= N 1 1 1 ] 1
1:00:00 AM 12:00:00 AM 12:00:00 AM 12:00:00 AM 1:00:00 AM 12:00:00 AM 12:00:00 AM 12:00:00 AM
5/4/2019 6/26/2019 8/25/2019 11/2/2019 5/4/2019 6/26/2019 8/25/2019 11/2/2019
@ Barometricky tlak v miste zhlavi vrtu Doba od posledniho resetu dataloggeru
998.1- [Plot |Latest 4450400 - [Plot |Latest
@ 350 I | | B A & | 1 (pool i L
P NI gl om0 / e o
— 980 - o1 L T b Menkovni 2000000 801
W LT P om A 2
970 ot i 7 Hodelpti
1
9654_" TR 1 il . |mbar: Olesna  jsgs.2 1 / d. |ndstiealth: Clesna 176401
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~2 Vista Data Vision

x

+

& > C @ NotSecure | 109.123.193.3/vdv/vdv.php/historical/68

% @
* @A

>

Olesna Venkovni: Olesna venkovni vrty

& months :| +|+|N

[mo [ &0 -]

=

299,59 -

Latest Time: 10:00:00 AM 11/1/2019

298.5

Latest unit
po77 |
boos |m
|290.9 [

290.54-

MAVOLHB3UEEB xoORO
g

Hladiny vody ve vrtech [m.n.m.]
f\ Plot
299 Fay W T HV-80-01: Olesna Venkovni
i = i 5 fi - HV-80-11: Olesna Venkovni
2 S = - -
- ~—~1 Pt (\} Enceams £s HV-80-12: Olesna Venkovni
293 : : ~ E
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et ; t =
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Results

» Connected only to the client LAN
« Signal through steel covers
 Signal without direct visibility

* Built-in reference barometer

* Pilot projects has been just extended
at Olesna Dam
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Thank you...



