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Surface water treatment plant De Punt

vt [ S + 2012 renovated
Waterbedrijf ' ¥

Gronngen I‘.L ,. ' b o 7.1 Mm3/ y
i \ — & + 4.0 Mm3/y ground water
 Design cap 840 m3/h
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Surface water treatment plant De Punt

Drentsche  Retention Coagulation Rapid ACF UV Slow SF Cascade Clear
Aa basin sedimentation SF disinfection aeration water
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Surface water treatment plant De Punt

PAC NaOH

HCI

Drentsche  Retention Coagulation Rapid ACF UV Slow SF Cascade Clear
Aa basin sedimentation SF disinfection aeration water
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Cascade aeration

* Increasing the pH

e Controlling the saturation-index
(by dosing NaOH)

* Increasing amount of oxygen (O,)




Saturation index

 Degree of over- or undersaturation of calcium
carbonate
( [Ca%*][CO,

Ks

“]
e Sl=log )=pH—pHs

* SI>0: limestone precipitation
S| <0:limestone aggressive



pH control
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Calculation of pHs with PHREEQc

Input is the raw water, dosing of the
chemicals, water flow

Cppervaktewaterzuivering
Drentsche Aa Mengbekken COA_FLO_SED DLF AKF Uy LZF

Air composition Partial pressure (pa) 02 N2 coz2 H20
Buitenlucht atm 0.208 0790 |0.000397| 0015
Ma 1e cascade atm 0.202 0788 0000993 0.009

7% 100% 250% 58%

1
|
¥ 1
NaOH_1 Cascade_1 .
NaOH_2 Cascade_2 1
MNaQH_3 Cascade 3 1
MNaOH_4
MaoH_1 Cascade_1 MNaOH_2 Cascade_2 NaOH_3 Cascade_3 MNaoH_4
NaOH totaal NaOH RQ NaOH RQ NaOH RQ NaOH
mail mmal/L volivaol mmaoliL valial mmaliL valial mmaliL
Tdih: D3RR 0.10 0.00 0.20 0.00 0.40 0.000

Run PHREEQC




Calculation of pHs with PHREEQc

e Historical water quality analysis
e (Calibration and validation of the model

8.30 T
8.20
8.10
8.00
7.90
7.80
7.70

7.60

7.50 . . . |
1-jan-2014 1-apr-2014 1-jul-2014 1-okt-2014 1-jan-2015

=@—pH PHREEQc == pHs lab



Results modelling

 Water quality fluctuates with seasonal
influence, but week-to-week limited

 pHs well predicted, but NaOH
concentration not accurately

Next step: implementation of the model in
operational process control



Power Generation Information Manager (PGIM)

Signal () I Source (SR, | Description () I Last value () | Dimension () I Status () | Lower scale-val I Upper scale
,\-';'] PDP-0-AS1.Status MW _Sampled. Value WSRV-PGM-0... Multiplexer snelfiters 4,56 0.000 0 0.000 "
5 PDP-0-BC01.5tatus. BaseStatus. InBedrijf WSRV-PGM-0... Cascadebeluchting 1 1.000 1] 0.000
i] PDP-0-BCO1.Status. NiveauMeting. Value WSRV-PGM-0... Cascadebeluchting 1 0.000 256 0.000 i
,E]PDFL -BCO1.Status pHMeting. Value WSRV-PGM-0... Cascadebeluchting 1 7.847 pH o 0.000
« R - ,i] PDP-0-BC01.5tatus. Zuurstofieting. Value WSRV-PGM-0... Cascadebeluchting 1 9321 mg/ 1] 0.000
= PGIM Mavigator (<Y PDP-0-BC0Z Status. BaseStatus InBedrif WSRV-PGM-0.. Cascadebeluchting 2 1.000 0 0.000
E | .51‘\: % ;\| I—;l ,:] POP-0-BC02.Status NiveauMeting Value WSAV-PGM-0... Cascadebeluchting 2 0.000 256 0.000 1
|| PDP-0-BC02.Status. pHMeting. Value WSRV-PGM-0... Cascadebeluchting 2 7.803 pH o 0.000
IFunCﬁ0n3| Structure /] POP-0-BC02 Status ZuurstoMeting Value WSRV-PGM-0.. Cascadebeluchting 2 3354 mg 0 0.000
::‘ Visrv-pam-002\pgim = PDP-D-CBLO-Keuze. Status. VoorkeurA WSRV-PGM-0... Toerbeurt blowers 0.000 0 0.000
BB \lsrv-pam-002\whar 3PDP—O—CBLU—Kauze.Status.VnurkeurB WSRV-PGM-0... Toerbeurt blowers 1.000 0 0.000
B Caadations .iﬂl PDP-0-CF01.Status logMR01toeren Value WIRV-PGM-0 Coagulatie sedimentatie straat 1 7.000 rpm a 0.000
Bionis ‘i,l PDP-0-CF01.5Status. logMROZtoeren. Value WSRV-PGM-0... Coagulatie sedimentatie straat 1 2.000 rpm o 0.000
|/ | PDP-0-CF01.5tatus.logMR03toeren Value WSRV-PGM-0... Coagulatie sedimentatie straat 1 5.000 rpm 1] 0.000
PCIMdms || POP-0-CFO1 Status IogMR4toeren Value WSRV-FGMN-0.. Coagulatie sedimentatie straat 1 4000 rpm ] 0.000
Rapporten /| POP-0-CF01.Status. logMROStoeren. Value WSRV-PGM-0... Coagulatie sedimentatie straat 1 4000 rpm 0 0.000
— E’E”k""amr L || Stimela_Del /] PDP-0-CF01.Status.logMROGtoeren Value VWSRV-PGM-0... Coagulatie sedimentatie straat 1 3.000 rpm 0 0.000
— Distributie /| POP-0-CF01 Status IngMROTtoeren Value WSRV-PGM-0.. Coagulatie sedimentatie straat 1 4000 pm 0 0.000
L DPsen 3L || stimela_De | /| PDP-D-CFO1 Status.logMROStoeren. Value WSRV-PGM-0... Coagulatie sedimentatie straat 1 3.000 rpm 0 0.000
Ll NK Moorddijk: - || PDP-0-CF01.Status. lngMROStoeren Value WSRV-PGM-0... Ceagulatie sedimentatie straat 1 3.000 rpm 1} 0.000
: MK RuiSdTEI'bI'L.Ig i‘ POP-O-CF01.Status logMR 1 0toeren Value WSRV-PGN-0 Coagulatie sedimentatie straat 1 3.000 rpm o 0.000
: Productie i] PDP-0-CF01.Status.logMR 1 1toeren Value WSRV-PGM-0... Coagulatie sedimentatie straat 1 3.000 rpm o 0.000
: PS De Groeve ,i] POP-O-CF01.Status. logMR12toeren Value WSRV-PGM-0... Coagulatie sedimentatie straat 1 3.000 rpm o 0.000 .
.21 PS5 De Punt /| PDP-0-CFO1. Status.loghR 1 3toeren. Value WSRV-PGM-0... Coagulatie sedimentatie straat 1 49.805 % 0 0.000 i
[]_._: BS i] PDP-0-CF01.Status.rapMR01 bedrijfuren WSRV-PGM-0... Coagulatie sedimentatie straat 1 17570.000 o -100.000 i
[]___: CF ,i:] PDP-0-CF01.5tatus.rapMR02bedrijfuren WSRV-PGM-0... Coagulatie sedimentatie straat 1 17975.000 o -100.000 11
[]___: Drukregeling ,;] PDP-0-CF01.5tatus.rapMR0O3bedrijfuren WSRV-PGM-0... Coagulatie sedimentatie straat 1 17974.000 o -100.000 11
[]...: ExportZEnerag I:J PDP-0-CF01.Status.rapMR0O4bedrijfuren WSRV-PGM-0... Coagulatie sedimentatie straat 1 17969.000 0 -100.000 i
oy | | PDP-0-CF01.Status.rapMROSbedrijfuren WSRV-PGM-0... Ceagulatie sedimentatie straat 1 17974.000 i} -100.000 1
[]...: qu : ,i] PDP-0-CF01.5tatus.rapMR06bedrijfuren WSRV-PGM-0... Coagulatie sedimentatie straat 1 17T574.000 1] -100.000 11
-l Filtratie | /| PDP-0-CFO1. Status.rapMROTbedriffuren WSRV-PGM-0.. Coagulatie sedimentatie straat 1 1795698.000 0 -100.000 L
[]"'f FL ,E] PDP-O-CF01.Status.rapMR08bedrijfuren WSRV-PGM-0... Coagulatie sedimentatie straat 1 17%23.000 o -100.000 1
-l FV —
B 4 |
%] JAAR_Waterbalans
z JR_Reinwater Signal Source | Description | Value | Dimension | Status Lower scale-val... | Upper scabe—value| last save at |
- L2ZF
=-E2 Meetproef WLN
L\ MND_ChemicalienVerbruik.
= Phreeqc 4116 signals
=] Stimela_DePunt_OppZuivering_bewerk_BSwi
.: Stimela_DePunt_OppZuivering_bewerk_PdM
z Stimela_DePunt_OppZuivering_Simulatie
=i RF
= RR
[] TRND_Troebelheid Gwv
TRND_Troebelheid meetproef
TRND_Troebelheid OW
| TRND_Troebelheid spoelwater
=i wF
- WR
=-E wu ~ispect Name
=-E5 PS Nietap I\\srv-pgm-DD2\wbgr\F|apporten\Drinkwatet\F’S [e PuntyFPhreeqchStimela_DePunt_0ppLuivering_bewerk_ B Swi slzm "
(- PS Onnen
RS L Open Aspect |
D"'ﬁ P5 Sellingen advies
[#] sl WLN rapporten
-5 Work_ABB
----- _‘__J\ IR_1Tag




Laboratory Information Management System

(LIMS)

27

<Enter>=(De)Selecteer B 9
--------------------- 10
Monster 11

Monsterpunt ppuo0200 12

Datum >0101201 113

Kenmerk 14

Methode 15

16
17
18
19

Monster
ppuo02(
ppuo02(
ppuo02(
ppuo02(
ppuo02C.y-
ppuo0200gl
ppuo0200gl
ppuo0200gl

1504407 ppuo0200gl
B 1504408 ppuo0200g1l

Monster
1500182
1500183
1501055
1501056
1502358
1502359
1503662
1503663

1504407
Monsterpunt

PS De Punt [OW];
ppuo0200gl

Datum

Parameters
Zuurgraadverschil
Zuurgraad

* Zuurgraad gemeten bij (tempe
Electrisch geleidend vermogen
* EGV gemeten bij (autom.
Waterstofcarbonaat
Waterstofcarbonaat (in mmol)
Tijdelijke hardheid
Ammonium
Ammonium
Nitriet
Nitriet (mg N)

(lab/veld -

(mg N)

1w e [

PS De Punt
PS De Punt
PS De Punt

Punt

LY~ve] j —a

[OW]; Effluent
[OW]; Effluent
[OW]; Effluent
[OW]; Effluent

Effluent

[ R S

mlnyg
meng

meng
meng
meng

comp

Ruw
0.01
7.77
20.5
29.4
20.1
105.58
1.73081967
0.86540984
0.06942857
0.054
0.092

e v

19-01-2015
26-01-2015
26-01-2015
02-02-2015
02-02-2015

= o1

110

Effluent mengbekken (afh.
02-02-2015 11.15 Opm 1

Afgerond
0.
7.

20.

29.

20.

01

8

zuurdosern
Sta

Eenheid

graden C
mS/m
graden C
mg/1
mmol/1l
mmol/1l
mg/1

mg N/1
mg/1
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"E=FILE °“N=DATUMS F9=0PM. F7=RAPPORT "T=WO "U=PARAM.QVZ. "V=INFO Tab=DETAIL
F4=Afbreken "W=Help F8=Nw Selektie F1=Nieuw F2=Verw. PgDn=Pag.Neer




Dataflow

4

PGIM Client WBGR

h - Water quality retention basin
s Process data > - Inline process measurements <€
000 51 Workpiace - Water flows

- Dosing flows

Water quality
data

- Set value pH
- Set value mg/l NaOH
- Errors and warnings

L

Calculation of pHs and
dosing of NaOH (mg/I)
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Operational implementation

e Dashboard for the operators with input
for the NaOH dosing

 Errors and warnings if calculated value is
not within expected value

 Use model to evaluate entire treatment
process

 Learning module for the operators



Questions??
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