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DzU kvalitates monitorings

. : E _'{.J wr—r r’ I/

Pilota meroga sistema: == S
Garums — 200 m _ .
Diametrs — 25 mm
Tilpums — 98 litri

Sensoru sistéema:
Elektrovaditspéja (EVS)
Red-Ox potencials (ORP)
Hlora joni (CI)
pH
Temperatira (t)

Kopé€jais organiskais ogleklis (TOE
Plisma (Q) —
Spiediens (p)
Dulkainiba
Manuali merijjumi:
ATP

FCM

SECEERRERIRRRERINEEE

FEEELELEELEERERER
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Piesarnojuma scenariji

Simulétie piesarnojuma scenariji:
Neattirits Gdens (bojajums attiriSanas iekartu darbiba)
Pagarinats uzturéSanas laiks (samazinatas plismas)
Grunsttdens intrizija (caurulvadu plisums)
Notektdenu intrizija (sistému saslégumi)
Apzinats piesarnojums (uzbrukums sistémai)

o

Daugava o | ,h‘{




Piesarnojuma eksperimenti - metodes

Sistema:

Plisma — 0,1 m/s

Spiediens — 1 bar

Piesarnojums — 1/10

Piesarnojuma periods — 15 minutes
Atkartojumi - 3

-

Merijumi:
Kopé€jais organiskais ogleklis (TOC)
Red-ox potencials (ORP)
Elektrovadispéja (EVS)

Hlora joni (Cl-) - 1min
Temperatira (t)

pH =

Plismas citometrija (FCM) 110 min
Adenozintrifosforskabe (ATP) g

Rigas Tehniska universitate 7



Piesarnojuma eksperimenti - rezultati

Elektrovaditspéja - Gruntsiidens
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Piesarnojuma eksperimenti - rezultati

Elektrovaditspéja/plismas citometrija - notekudeni
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Piesarnojuma eksperimenti - rezultati

.. On-line monitoring Analysis
Scenarija nosaukums TOC] pH | CI ORP s TATP | FC Total
Pagarinats uzturesanas
laiks (B)* 0 1 1 1 1 1 1 6/7
Pagarinats uzturesSanas
laiks (A) 0 1 1 1 1 1 1 6/7
Neattirits dens (B) 1 1 0 1 0 1 1 5/7
N et e A D O e
Grunstudens intruzija (B) 1 1 0 1 1 1 1 6/7
[Grunstudens intlglia () 1 o1 0 F e ) el
Notekidens intruzija (B) 1 0 0 1 1 1 1 5/7
Notekadensintrozija(8) | 1 | 0 1 | 1 | & | 1 | 1.5 67
Apzinats piesarnojums (B) | - 0 0 1 1 1 1 4/6
Apzinats piesargojums (A)] - [ 0 [ 0 | 1 [ 1 | 1 | 1 | 46

*A — monitoringa vieta pec 100 metriem (16 mindites), B — mérijumu vieta péc 200
metriem (33 mindtes)




Piesarnojuma eksperimenti - rezultati
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Piesarnojuma identifikacija

. _ ‘ MATLAB
Kontatesanas algoritms: |

Du(p,q)=+/(p—a)'S(p—q) - Mahalanobisa attalums
(6 dimensijas - merijjumi)

p — konkréta mérijjuma vektors
g — bazes linijas vektors

S — kovergences matrica 1 oo
o
Identifikacijas algoritms: 1 A
Dpcw(p, ¢) = +/(p — 1) S (p - 110 B HA
Drecm — konkréta piesarnojuma QOQ ™,
Mahalanobisa attalums L 08 :'
\ 008 &
., O™, 3%




Piesarnojuma identifikacija

Mahalanobis | Neattirits | Notekiidens | Grunstiidens Apzinats Paga_rlnat_s
- - e e - . uzturesanas
attalums udens intruzija intrazija piesarnojums laiks
R* 7,79 7,87 7,57 6,72 8,21
RB 7,72 7,82 8,21 8,16 7,67
R B 9,11 5,31 4,48 9,43 8,12
RRBx-y 20,34 7,81 7,72 6,92 10,17

*R — neapstradats nolasijums, RB — nolasijuma un vidéjas(bazes vertibas
attieciba), R_B — nolasijuma un vidéjas (bazes vértibas) starpiba, RRBx-y —
sensosa x un sensora y RB attieciba




Sistema:
Plisma — 0,1 m/s
Spiediens — 1 bar
Merijumi:
Kopé&jais organiskais ogleklis (TOC)
Red-ox potencials (ORP)
Elektrovadispéja (EVS)
Hlora joni (CI-) 1 min
Temperatura (t)
pH
Dulkainiba (1 ménesis)
Rezultati:
/ ménesi > 3 500 000 nolasijumi — datu apstrade

Rigas Tehniska universitate 14



ligtermina monitorings
Elektrovaditspéja (EVS)
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ligtermina monitorings
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Secinajumi un turpmakie darbi

= Dazadi tipa piesarnojumi ir konstatéjami
— Atkartoti eksperimenti ar piesarnojumiem

= Mahalanobis attalumi — piesarnojuma identifikacijai
— Trauksmes izzinoSanas sistémas patiesu
lzvértéjums
— Minimalo konstatéjamo koncentraciju noteikSana
— Reakcijas laika parbaude

» Regqularas kvalitates izmainas
— llgtermina datu parbaude ar identifikacijas algoritmu
— Datu automatiskas apstrades sistémas uzlaboSana
— Datu automatiska ieklausana modelos

Disertacija + 2 magistra darbi
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Raksti un konferences

Publikacijas

* Alina Nescerecka, Talis Juhna, Frederik Hammes, Behavior and stability of adenosine triphosphate (ATP)
during chlorine disinfection, Water Research, Volume 101, 15 September 2016, Pages 490-497, ISSN
0043-1354, http://dx.doi.org/10.1016/j.watres.2016.05.087. (SNIP = 2,397)

* Alina Nescerecka, Frederik Hammes, Talis Juhna, A pipeline for developing and testing staining protocols
for flow cytometry, demonstrated with SYBR Green | and propidium iodide viability staining, Journal of
Microbiological Methods, Volume 131, December 2016, Pages 172-180, ISSN 0167-7012,
http://dx.doi.org/10.1016/j.mimet.2016.10.022. (SNIP = 0,825)

» Dejus, 8., Rusenieks, R., Nescerecka, A., Nazarovs, S., Juhna, T., Long Term Drinking Water Qualfty
Moniltoring In Drinking Water Supply Systems by On-Line Sensors, Book of Abstracts, 8th Eastern
European Young Water Professionals Conference, Gdansk, Poland, 2016, p.73-74, ISBN 978-83-7493-

Daliba konferencés

* Dejus, S., Rusenieks, R., Nescerecka, A., Nazarovs, 8., Juhna, T., Long Term Drinking Water Quality
Monitoring in Drinking Water Supply Systems by On-Line Sensors, Book of Abstracts, 8th Eastern
European Young Water Profesionals Conference, Gdansk, Poland, 12-14 May 2016

* A.Nescerecka, T. Juhna, Seasonal Drinking Quality Variations in Drinking Water Supply Network, RTU 87th
International Scientific Conference, Section of Heat, Gas and Water Technologies, Riga, Latvia, 14-18
Qctober, 2016

+ 5.Dejus, Long Term Drinking Water Quality On-line monitoring, RTU 57th International Scientific
Conference, Section of Heat, Gas and Water Technologies, Riga, Latvia, 14-18 October, 2016

+ 5.Dejus, Drinking Water Quality Monitoring and Safety of Drinking Water Supply Network, RTU §7th
International Scientific Conference, Section of Smart Biotechnology, Riga, Latvia, 14-18 October, 2016



Demonstracija

5

S

S.Dejus, Drinking Water Quality Monitoring and Safety of Drinking
Water Supply Network, RTU 57th International Scientific Conference,
Section of Smart Biotechnology, Riga, Latvia, 14-18 October, 2016
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