M OBCAY>XKMBAHMM

LOCAL EARLY WARNING WATER STRUCTURE
SYSTEMS INCLUDING DAM SAFETY SYSTEMS

Marian Minarik, Vodohospodarska vystavba, department of dam safety

MAPOMETEOPOAOTHNHECKO

MECTHbBIE CMCTEMblI PAHHEIO OINOBELLLEHNA HA
BOAHBIX COOPYXEHUAX, BKAIOHAA CUCTEMDbI
BESOINACHOCTUM INAOTMH

MapuaH MuHapuk, Vodohospodadrska vystavba,
AEenapTameHT 6e30NaCHOCTU NMAOTUH
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MINISTERY DECISION TO ENTRAST
PeLueHne MMHUCTEPCTBA OXPAHbI OKPYXXAIOLLLEM
CPEAbI U MPUPOAHBIX PECYPCOB BBECTH

- Register of categorized
hydraulic structures

- Access to dam safety data
for authorities

. Certification, training and
register of certified persons

- Technical and safety
Supveilance on Dams

- PeecTp KATeropmsmnpoBAHHbIX

TMAPOTEXHUYE CKMX
COOPYXKEHMM

- AOCTYM BAOCTEN K AOHHbIM

O OEe30NACHOCTM NAOTMH

. ATTectaumio, oby4yeHmne u

YYET ATECTOBAHHbIX AML,

. TexHnyeckoe obecrneyeHme um

0e30MNACHOCTb HA MAOTMHAX

\\/ Vodohospodarska
vystavba
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CATEGORIZATION OF HYDRAULIC STRUCTURES
KaTteropmsauma rmAPOCOOPYXEHUMN

. |s based on potential

F=Fop+Fs+Fys+F;
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consegquences
- Estimation of risk factor F ‘
oo g P | Categoy
1 point = 120.000 > 1000 .
o 150 < F < 1000 .
« OCHOBOHAO HA MNOTEHLIMAABHbBIX P 150 i
NMOCAEACTBUAX
3<F<15 IV.
» OLLEHKO COAKTOPA PUCKA F<3 without Cait.

(BaAaAbHOY cucTEMAQ) ‘

1 6aaA = 120.000 €



CATEGORIZATION OF HYDRAULIC STRUCTURES
Kareropmsaumsg rmApPOCOOPYXKEHMM

F=Fop+Fs+Fys+F;

¥

threat o human losses below hydraulic structure
VYIP030 HOCEAEHMUIO B MPEAEAAX BOAHbI MPOOPbLIBA

direct losses (on hydraulic structure and properties)
NPAMbIE MOTEPU (HA TMAPOCOOPYXEHMM U UMYLLLECTBE)

Fye — Indirect losses

HEMNPIMbIE MOTEPU

loss of benefits from operation of hydraulic structure
NOTEPS BbIFOAbI OT SKCMAYATALMU TMAPOCOOPYXKEHMS
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EARLY WARNING SYSTEMS
CH1CTEMbI POHHETO OMNOBELLLEHMS

If factor of safety Fog is more than
270 points - warning system for
inhabitants is required (Decree
of Ministry of Interior 388/2006)

23 dams in Slovakia

[lon doakTopa pmcka Foz boaee
270 BAAAOB - TPebYETCH
CUCTEMA PAHHETO OMOBELLLEHMS
(MocTaHOBAEHME MMHMCTEPCTBA
BHYTPEHHMX AeA 388/2006)

HYDROMETEOROLOGICAL SERVICES TRAINING
OByyeHMe No TMARPOMETEOPOAOTMHECKOM OBCAY>KMBAHMM

23 NAOTUHbI B CAOBAKUM




EARLY WARNING SYSTEMS -
CuncTeMbl POHHETO OMOBELLLEHMS |

Three main components:
e mMonitoring sensors

« cenfral warning and
notification desk

e Wwarnings - sirens and notifications

HYDROMETEOROLOGICAL SERVICES TRAINING
OBy4eHUE MO TMAPOMETEOPOAOTMHECKOM OBCAY>KMBAHMM

Tpn OCHOBHbIE YACTMU:
*  AQTYMKM MOHUTOPUHIQA
*  AMCMETYEPCKMUN LEHTP

*  MPEAYNPEXAEHUS - CUPEHDI U
YBEAOMAEHMS




AUTOMATED MONITORING SYSTEMS IMPLEMENTED IN 2014
ABTOMAOTU3IUPOBAHHbLIE CUCTEMbI MOHUTOPUMHIQ,
peaAn3oBaHHbIE B 2014 roaAy

40 BOXKHbIX
MAPOCOOPYXXEHMM MOA
PYKOBOACTBOM SVP
(CAaoBaLKOE
BOAOXO39MCTBEHHOE
npeaAnpuatme)

1070
OBTOMAOTU3IMPOBAHHbBIX
M3MEPUTEAbHbIX
YCTPOMCTB
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AUTOMATED MONITORING SYSTEMS IMPLEMENTED IN 2014
ABTOMATU3UPOBAHHBLIE CUCTEMbI MOHUTOPUHIQ,
PEAAM3OBAHHbIE B 2014 roaAy

Podet sndmalov iy
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Piezometers

Tilt

Uplift

Water elevation
Dilatation
Precipitation
Temperature
Pore pressures

Discharge

504
22
345
17
77
12
12
10
1

[lbe3oMmeTpUieckmi Npmudop
YTOA HOKAOHQ

[TOABEMHAY CUAQ

YpOBEHL BOAbI BO BOAOXP.
AMAQTALMA (M3MEH. ODOBEMAQ)
Ocaakm

Temneparypa

[lopoBOE ACBAEHUE

[TOTOK (paCX0A BOAbI)
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AUTOMATED MONITORING SYSTEMS — ADVANTAGES
ABTON\OTVIBVIDOBOHHI:IG CHNCTEMDBI MOHUNTOPMHIA - npeumyLectsa

* [loBblLLUEHME TOYHOCTM U KAYECTBA
* increasing the accuracy and quality M3IMEPEHMS

of measurement
BO3MOXHOCTb 3aMEPATb ObICTPO

« ability to measure fast-changing MEHSAIOLLIMECSH 3HAYEHMS

values ~
* AKceAepaumsd OBHAPYXXEHMI AHOMAAUM

* qacceleration of anomaly detection
*  OTNpaBKA NPEAYMNPEXAQIOLLLMX
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« sending warning messages COOOLLLEHMM

« possibility of measurements in difficult * BO3MOXHOCTb M3MEPEHUM B CAOXKHbIX
climatic conditions KAMMATUYECKMX YCAOBUAX

« shortening the measurement time for * B CcAy4Q€e KPYMHbIX MAOTUH —
large dams COKPALLEHME BPEMEHU M3MEPEHUM

« operational (labour savings ...) « OnepatMBHOCTb (BKOHOMMS PADOYEM

CUAbI...)



TWO DIFFERENT SYSTEMS FOR POWER SUPPLY anD DATA TRANSMISSION
ABE PA3HbIE CUCTEMDI MMUTAHMA M NEPEHOCA AAHHbIX

« Battery-supplied piezometers with * [lbe3oMmeTpbl C MUMTAHMEM OT
GPRS transmission barapenkn 1 nepeAqyem AQHHbIX Mo
GPRS

 Power-supplied sensors with
continuous transmission e  AQTYUKM C MUTAHMEM OT CETU
M KOHTUHYOABHOM MepeAQYeM AQHHbIX
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Piezometer NbesomeTpudeckun npubop Dilatometer AuaatTomeTp



BATTERY-SUPPLIED PIEZOMETERS WITH GPRS TRANSMISSION
[Ibe30METPLI C MUTAHUEM OT DATAPEUKM M NEPEAQYEM
AQHHbIX MO GPRS

AOCTOUHCTBA:

e  CHWMXEHME LLEHDI

e KaOXAbIM AQTYUK HE3IABMCUM

* MeHee CAOXHOE
OOCAYXMBAHME

Advantages:

« Costreduction \

 Everysensoris mdependen’r

« Less demanding
maintenance

HeAocTaTku:

« YHacTble OTKA3bl MOA
BO3AEMCTBMEM BbICOKOM
BACDKHOCTU U MOPO3C

* [lpoBAEMbBI C COEAMHEHMEM
B MECTAX
CO CAQDOM CBA3bIO

e HeobOXOAMMOCTb 30MEHDI
oarapen

Disadvantages:

- High failure rate — exposed
to high humidity and frost

« Connection problems in
weakly covered areas

* Necessity of battery
replacement
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POWER-SUPPLIED SENSORS WITH CONTINUOUS TRANSMISSION
AQATYNKMN C MUTAHMEM OT CETU M KOHTUMHYOABHOM NepeAdveEN
AQHHbIX

Advantages: AocTouHcTBA:
e Low failure rate « boAee MOAOBEPOSATHbI OTKA3bI
HeaAocTaTku:

Disadvantages:

. ) « boAee BbICOKME MHBECTULIMOHHbIE
« Higher mves’rmeﬁr costs 3aTPATH
 Paradllel installation o HCIpCI/\/\e/\bHOﬂ YCTOHOBKA
* More demanding mainfenance «  BoAee CAOXKHOE OBCAYXMUBAHME
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VISUALIZATION OF MEASUREMENTS IN SCADA SOFTWARE
Bu13yaAmsauma mamepeHmn B nporpamme SCADA
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£ — L Dispatching workplace:
BV B BT [ EETTTTIED 4 Bysriea : p -
I  the main surveillance
staff SCADA access
B SO R A + 3levels of limit values
/ * email and SMS
- notifications
e |
e . A / MecTo paboTbl
- == AVUCNEeTYEepoB:

« SCADA —AoCTYyny
[AOBHOIO NEPCOHAAQ
HOOAOAEHUS

e 3 YPOBHY NPEAEAbHbIX
3HQYEHMM

* e-mail u SMS

AT ECTE TS ECTE BT O ECTE ECTI ST BT ECTE ST ST YBEAOMAEHMA

\ \ A




VISUALIZATION OF MEASUREMENTS IN SCADA SOFTWARE
BL1syaAmsauma mamepeHmn B nporpamme SCADA
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BENEFITS FROM AUTOMATION - FLoOD DISCHARGES

[ToenMyLLLECTBA ABTOMOTU3IMPOBAHHBIX M3MEPEHMM -
[TABOAKOBBIE PACXOADI

114
SEL_PS-LB-2_AUTO === PS-LB-2_ MANUAL

1135
113
112,5
= 112

w

=113.5
= =
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111

110,5

110

109,5

DATE

6.3.2017
5.5.2017

16.3.2017
26.3.2017

5.4.2017
15.4.2017
25.4.2017
15.5.2017
25.5.2017

4.6.2017
14.6.2017



BENEFITS FROM AUTOMATION - FAST-CHANGING VALUES

[ToEeMMYLLLECTBA OBTOMATU3IMPOBAHHbBIX M3MEPREHUM
— BbICTPO MEHSIOLLMECS 3HAYEHMS

H[ma.s.l]
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- =tk DATE

~
i
o
N
o
o

25.4.2017
14.6.2017
3.8.2017
22.9.2017
11.11.2017
31.12.2017



MUHOEMXAVOQO WONDSRMIOVOdOa1eawodvil ou aMHBhAQQ

ONINIVYL SIDIAYIS TVIIOOTOYOIIIWOIAAH

THANK YOU FOR
YOUR ATTENTION
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