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Accept ‘ Cancel |
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Composition b
Flow b
Output Variables ]
Source Data k
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3 Summary of Changes from the Default x
Wiew : |F‘.i1.rer Water (winf) ""|
River Water

winf] pH L w0
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Scenario: Base Model

B} GPS-X 8.0 [tutorial- 1] - Process Water Treatment Library (procwaterlib) - o x
Fle Edt View Loyout Took Library Help
BER PA- & | By -9 QMMEHMQ @Slmu\atmn
- = = - = 2
comrots | & .= [ D LY |5 TE v |outpues | BE & = | FE LY | -] @ -
[ River Water | Acid Dosage |~ Tank | Membrane Fiter | Treated Water |
Treated Water Display m3/d -
wef
Drag input variables here to create a controller
- Simulation Results
Flow m3fd
9 Tss mg/L
s mgrl
Doc mgC/L
Tac mgC/L
lanic Strength mole/L
Conductivity micreS/cm
River Water Acid Dosage o -
Langelier tability pH
» Allalnity mgCaCo3/L
M Alkalinity mgCaCo3/L
Total Alkalinity mgCacos/L
Carbonate Hardness  mgTaCO3/L
Membrane Fiter Neutraization Tark TreatedWater e s e
Total Hardness mgCaCo3/L
Turbicity NTU
Color mg/L(Pt-Co)
- Mass Flows
weff | _Totalln_|_Total Out
Tss kg/d - - -
coD kgid
™ kgfd
™ kgfd

O O () seysmele [ scemno-

Lo -

Stop Time

Mode: Simulate

J81-25 Al22o1d &3

AO|OFR LH 2t THelof CHeh BE ©fel 38 £ "G, o o, S5, & 3 Y A2
& 2A)e 23 MHO| S MHELICH (131-26) WE 7| 29 0|22 AlBold U
< =29 Z450| BAlElE YU
(RiverWatel rAcid Dosage r Tank r. Filter rTleatedWatel |
Membrane Filter Display : |F|ow '| |rr13fd -
flt
winf
was
+ Simulation Parameters
= Simulation Results
winf flt was
Flow m3/d - - |~
TS5 mg/L - -
TDS mg/L - -
poc mgC/L - -
TOC mgC/L - - - L4
lonic Strength mole/L - - -
Conductivity micros/cm - -
pH -
Langelier Stability pH - -]
flt was
TSS Rem. Eff. % -
cBODS5 Rem. Eff. % -
TN Rem. Eff. % -
TP Rem. Eff. % -
Concentrate Flow  m3/d -
= Mass Flows
winf fit was Total In Total Out
T55 kg/d - - -
coD kg/d - - - -
™ kg/d - - -
TP kg/d - - - -
72 1-26 9 of7} W2 C|AZ2 0| 4
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rRivel Water rAcid Dosage r ization Tank r. Filter rTlealed Water |
Membrane Filter Display : |Flow '| ‘mifd -
flt : 1990.0 m3/d
winf : 2000.0 m3/d
was : 10.0 m3/d
Temperature: 22,0 C
+ Simulation Parameters
= Simulation Results
winf flt was
Flow m3/d 2000.0 1990.0 10.0 =
TS5 mg/L 2,5556  0.0025356 510.6
DS mg/L 231.23 231.23 231.23
poc mgC/L 0.512 0.512 0.512
TOC mgC/L 0.832 0.51232 64,448 i
lonic Strength molefL 00041182 0.0043458  0.0043458
Conductivity microS/cm 280.87 311.36 311.36
pH - a0 2.0 2.0
Langelier Stability pH - 79725 79725 7.9725 E
flt was
TS5 Rem. Eff. % 99.9
cBODS3 Rem. Eff. % 40.226
T Rem. Eff. % 0.98521
TP Rem. Eff. % 43435
Concentrate Flow  m3/d - 10.0
= Mass Flows
winf flt was Total In Total Qut
TS5 kg/d 51111 0.0030856 5106 3111 31111
CoD kg/d 5.2 3.186 2014 5.2 5.2
™ kg/d 5.07 4,9949 0.07505 5.07 5.07
TP kg/d 0.23 0.21891 0.01108 0.23 0.23

12/1-28 o Oi7} M2 ClAZ0| YA AS20|M Ha}

28. 0f2] WE C|AS20] 2SS OlSal7ID 2f|0[0kRe| 2t the| SOl CHEH Al=Z2i|0]d 21t

£2 SHIHCY.

29. o2l EHe| HY HES =2 2{0/0kRS XY 'Lt
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Models [
Composition [
Qutput Variables »
Source Data b
. Mote...
Summary of Changes
Labels...
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Drag input variables here to create a controller

Flow Rate Setup --SIMULATION IS LOADED--

Flow Rate Setup

[acd] Feed Setup |=:cn-_'-tant Flow '| .

Constant Flow

[acd] flow rate m3/d - .

W]
oM
N
N
re

+E Ao gz =i

A R 10l 2pol U8)2 Y A0S s AHEASO KT OF A
Ol & B YOt £t T
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Min0|= 0, Max0Oj= 0.55 ME4EILICt. Delta 2{& 22 5tA| Sb= S20[H EYol A
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Control Properties: Input: 1 ]

Variable Properties

Control ltem  Unit Min Max Delta Type

% [acd]flow rste |m3/d ~| |00 | o5

Accept ‘ Cancel |
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Acid Flow
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Models L
Input Pararmeters [
Initial Conditions r
Source Data L Concentrations
. Note Medel Stoichiometry
Summary of Changes
Hydraulic Variables
Labels... Meutralization Parameters

Operating Cost
Input Parameters ]

Initial Conditions [J

2813 W4 HOIN 04 pH WAS M2 44T Yo ¥ B2 SIBLICL Y 20
A0l XY ROt BHS01Z ZALICH £91 E& HA BES S2Ustel 22 TALCH

T /-:-: (D ] ] 1
Tima i)
P
Water Chemistry =
pH =
[weeft] pH 1.5967
Totad Di olids
[weff] totsl dissobred solids 551.03 megil ot
Alkalinity
[weff] coustic alkalinaty 461.08 mgCal03L -
a6 JTE QY| 95 & Ha

tS2=, Aol TelE @ 28t 5, 28 W > 2318 WS MEIFLC.
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i Models [

Input Pararmeters »

nitial Conditions ]

Flow

Concentrations

Model Stoichiometry

. Note...

Summary of Changes
Effluent Assessment Criteria
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(5} GPS-X 8.0 [tutorial-2] - Process Water Treatment Library (procwaterib) - o X
Fle fdt View Lleyout Tooks Library Help
BEB OA-E- | gy w9 Modeling @S\mu\atmn
conrots | & 7 | D X | T T v joups | EX & T | FE W - -
Acid Flow River Water | Acid Dosage | Neutralization Tank | Membrane Fiter | Treated Water | Plot: 6
{ecd] flow rate [ otlmia - o, D [t al
s = output: 1
River Water Acid Dosage 3
33123
22|22
s |2
£ |E
a6
Membrane Fitter Neutralization Tank Treated Water =3{2
z
a0 02 0% [ 78 10
Time [days]
OO D sosoe [ ]| s~ | swpme - [_ooFfa_<| | {3 D
Scenario: Base Model Mode: Simulate

Jg29 28 JZIt A= AlSH0E &3
12. 23 JPYZE OlpA 2% BECER 225D TY OiRM 23 1D 4 ¥SS
Metstol 23 2T 44 Mol MMABLICHL E= 23 SHOIM Y ©EE L2 4
US L
Output: 1 &
=2 =2 Output: 1
3, 2
I
o o
==] ==]
Output Graph Type »
g Rename Output Graph...
%D_ e Delete Qutput Graph
e
e % ° Statistics »
g |E
E E Copy Image to Clipboard
;gg gg Copy Data to Clipboard
S=|==
g
£
o o
= =
& &
0.0 02 0.4 0.6 o] 1.0
Time [days]
a2l210 &Y Jefm MY
23 24T 43 32 A2 U A Y £ 2, 4o M MY U U9IS HZS BRY &
d& Algste B AZEUL
Autoscale 7|sS AMESHE EA|Z|= GO0 M) y =0 HAs 2|t] & A 24
4 QE= BUCH (AIB20IM 20| ZHE). 0| SHS MestD £2f DT 4 ol H
S a4 MMOIN S 2FE 4 lUC
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(oksr k=2

£ JiZ SRE K70 HEY o+ AGULE 72422 B RIS XY (AAS)
0[R2k of2] 72| SHL2 HEEY + USLICL 0] FRE(LOME XY2 A = AYHLh

13. 2t w40l 24 D ) S YHABULL pHolS 0B 14, & UTITol= 0 80
mgCaCO3/LE YHEL
] 5 . . _ it & =
i g EEE HYotedH 2|t LEES ' Al ofioF LCHL 2l 2B o TE
~ o HE AIO| LhE BEZ SAHEULCEL Ol MEAE0| A+ Al E49| #H+E e
[ 1| o EAlSt y 20| 22 HigS 2478 |st7| HEYUCh
Output Graph Properties... [
Display Properties
Title |Output: 1 |
Output Graph Type |X—‘r’ '|
[] Autoscale
Variable Properties
Display Item Unit Min a Max ﬁu Color Save Data Points
#®  [weff] estimated pH |C'.'D ||14.'D | | O
% [weff] total slkalinity |mgCaCO3/L ¥| |00 | [200 | B O
Accept ‘ Cancel ‘
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pH =

pH

80.0
14.0

4
11.2

AN

=21z
S
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k=]
£
w
4
C! EI’D
S

[weff] total alkalinity [mgCaCO3iL]

2.8

[i=] .
0.0 40 8.0 12.0 16.0 200
Time [days]

0.0
0.0
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T Models b
Input Parameters [
Flow
ource b Concentrations
Model Stoichiometry
. Mote...
Summary of Changes
Effluent Assessrment Criteria
Labels... |
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River Water rAcid Dosage r Meutralization Tank r Membrane Filter rTreated Water r Plot: &

Water Chemistry Variables [=
[weff] M-alkalinity 627.74 mglaltU3/L = (=]
[weff] total alkalinity g55.04| mgCaco3/L - pH
Hardness I
[weff] total Ca, Mg hardness 230.76 mgCaCO¥/L ~
[weff] carbonate hardness 230.76 mgCaCO3/L ~
[weff] non-carbonate hardness 0.0 mgCaCO3/L ~ L
Scale and Corrosion Indices
[weff] langelier stability pH 7.8243 - -

[weff] puckorius equilibrium pH 8.6388 - -

[weff] langelier stability index (L5I) 4.1424 = -

[weff] nyznar stability index (RSI) 3.682 = =

[weff] puckorius stability index (PSI) 7.0099 = = =

i~ ﬂi Accept Cancel
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25. ¢l SBIOM XY HES 22510 2f|0[0tRE MY -LIC,

i
Ui
=
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of

River Water rAcid Dosage rNeu'traIization Tank rMembrane Filter rTreatedWater rOutpul‘Piots
Effluent Carbonate Hardness ﬂ'
[weff] carbonate hardness 72,285 mgCaC03... ‘
pH =}
= [=1 pH
S] =
= L]
(= -—
==} —
=
fa]
=]
‘I-U,D ==
LEEE
g £
E %
L=,
E9iE0
)
= 4]
= o
a| =
(=] (=]
0o 20 40 6.0 8.0 10.0
Time [days]
2% 217 EME fE4 O
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T} New Scenario x

What is a Scenario?

When organizing simulation runs it is useful to start with a base set of data,
and then create one or more separate cases, which are medifications to the
base data set. These cases are referred to as scenarios in GP5-X, GPS-X allows
you to create your own scenarios. In each scenario you can specify the
changes to the model parameter(s), which define the scenario and then save
the scenario so that it can be restored at some point in the future,

For more information, refer to the User's Guide.

New Scenario
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winf | fit | of | fie |
pH - E 8.0 7.9971 7.5051 7.5051
Total Alkalinity gCaC03/m3 E 113.82 113.67 83.791 83.791
Total Hardness gCaC03/m3 E 116.46 116.46 11645 116.45
Carbonate Hardness gCaCO3/m3 E 102.29 102.14 72.286 72.286
mag/L E 2.3556 0.0043718 1.8398 0.0018398
B kg/d E 51111 0.0087436 3.6799 0.0036613
DS mag/L E 231.23 231,16 217.72 21772
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Steps 1. Table Contents
1. Table Contents Coh
2. Stream Selection Label Concentration Mass Flow
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Flow
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Total Hardness
[ TOC
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Description
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. 20 | B o R Ay
Height : pixels | [l Values Font size [V Title

Maintain aspect ratio

Layout Total: 3.66

0.65

1249 ofd AR 29 ¥
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Ch. MEHGH o / E& HESHH Y AHEIL HEO s GO 7t EAIF LI

o

18. S5t2E SLICHL 122 "H0|S/I0| E7|"2 0|S35t0 220 sliEst= o[ M=
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& Energy Usage Summary

Layout View | Table/Pie View
Export | View 1| Export |
[ = (=l
Aeration Po.| Pumping P... Mixing Po...| Heating Po..| Other Power| Total Powrer | Layout Total
River Water (winf) 0.00 0.65 0.00 0.00 0.00 065
Membrane Filter (flt) 0.00 0.00 0.00 0.00 0.00 0.00
Neutralization Tank (of) 0.00 0.00 3.00 0.00 0.00 3.00

Mernbrane Filter 2 (flt2)  0.00

0.00 0.00 0.00 0.00 0.00
Layout Total b0 Do Lol lw oo ]

Mixing Power
300 kW
821%

Pumping Power
066 kW
17.9%

12 4-10 2 ofu{%| AFRel gojg/mto] &7|

2 b8 29 &I

OlAl 2 H|IE 290 tfs LOIEESE SHRUSLICH




54  GPS-X 8.0 Process Water EE2|¥ 0j&+d

. 20. 2% HIE 29 A= Uk AlS0ld 20| #2=H, 27t 23 O
HwolM 29 HIE 29 S48 UHELICL

o

= =
OtRo| O|0|R & EAl=ls ol ¢S UEUE Bl S F9/0 '3 &

— T o—

1003 =L

SAI0] L] HIE 29F 21} HIRSITHe AE € + ASUCH ZoilA 20|
2 1

ooz HA|EL

Ha" 2 O oM OE 79 &S UESH SUE ZASts Lidet RIS 2

— —
& H|2 292F(aeration, chemical dosing, sludge disposal S)8 & £ USLICt

& Energy Usage Summary X
Export View : Export
Y =N
Aeration Po..; Pumping P...| Mixing Po... Heating Po...| Other Power| Total Powarl Layout Total
River Water (winf) 0.00 063 0.00 0.00 0.00 063
Filter (fi)  0.00 0.00 0.00 0.00 0.00 0.00
tion Tank (of)  0.00 0.00 3.00 0.00 0.00 3.00
Filter 2 (fit2) 0.00 0.00 0.00 0.00 0.00 0.00
Layout Total oo loss [0 oo oo ls6 ]
Mixing Power
3.00 kW
82.1%
Pumping Pawer
0.66 kW
17.9%
OK
1% 4-11 o4z B8 29 ¥
21. &% MAE SFUC H0lS/0M0| 271’2 0|s5HA "Lt &= Ao 43sts WS
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3. 93 A0S BEUCH Y Aojel BAUE MM it SE2lY 232 HTEAY| B
Ch. 3124 RYU A ORA 22 32sIM SYUS LY OIR0M SUS RN =78
g2 gLt
Qo4 ZOUATL BB CHEO| TS ARFLICK AR UH YD} "M HA"Y Afo|o
a2 92% SME (13 51 HZ)2 220l B2 2451 "AIRZ UA"TS U
Lio{2|E st

Influent Advisor - Library: procwaterlib - Influent Model: states - Biological Model: pw2

User Inputs IEI State Variables
= pH |E| = Dissolved Gases
ph pH = 50
= Dissolved Gases =n2
=0 dissolved oxygen g02/m3 = Strong Anion 8¢
snd dissolved dinitrogen gas gMN2-MN/m3 snoa
1351 YL 242 24
OlA| 7t0] 2L, pH Ot0|"E E2iasiM(ad 5-2 &=x) 71 ¥F Ao & 239
9l Se2 JtMZLCh 220 o EES St M2 Y Mot Ats WEE M 'Ol
SO YL
Acid Flow l Flow Controls |
ek lnfaenE Tiom, Influent Advisor - Library: procwaterlib - Influent Model: states - Biological Model: pw?2 [z

User Inputs
[weff] total coliform count before disinfection - pH
ph

= Dissolved Gases

H
[weff] chlerine dosage B

=]

s0 dissolved oxygen g02/m3
=n2 dissolved dinitrogen gas gM2-N/m3
= Strong Anion & Cation
snoa nitrate gNO3-N/m3 2.0
slsod sulfate sulfur g504-5/m3
chsn? hizulfite sulfur aHS03-5/m3 0.0 | |
252 MY goz wa caasp)
Sl oM of A 2 7| ot BRtOl Cist A HEELE YIFLICH
7Y ROl Oigt LA AOE W5ty st /Y > fY YE=2 ol
Eio| 0|28 ‘Influent Control'0|2t 2| ZEH|C}.
rAcid Flow |/Flow Controls rl'n_ﬁuenl‘ Caontral |
Lwin] pH [ s on o O
peunillcarbomdacd | 250|gHCO3-C/m3 * — 9
[winf] influent flow m3/d - a — D

a2 5-3 A ¢ Ao
2 &Me AlIE20]d S GPSXOIM ¢S Ho|EIYS Y sh=
g 2 Al & 72| L-o| UsH L
A. Hlo[8 o &7t o I € FR

HEY

L|C}. Cfof&{d}

A/ doilM HIO|EIE Dl2] 2HS0{A, GPS-X



58  GPS-X 8.0 Process Water £E2|¥ 0w

0] FE2Lo|M= 0|59 AHEEE ENF7| fI5tH & 714 &

AlLg|2> 14 ol w0A HloJE IS eS|

ox

2, GPS-X QE{I|0|A0| QA= C|OIE m}

ne

B. GIOIEf miU= 0|5t H4It ot 7Y
... HwE OI&310 2d3t7|

ZelLch.

o
Ay

3

25 A

et
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ClOJE] I 27{LI0|A &S H7| 2loi GPSX ofQl EHo|A Clojg MY HES SR
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M2 HES =2{ H0JE oY 4d OfHAS gLtk

Golef THY A4A OREARe] ‘Y F2 Fa' Polof ‘Y W47} Metelof Qx| Holgt
L|c}.
&} Mew Data File Creation x
Steps 1. Input or Output
1. Input or Qutput Data File Content Type

2. Variable Choice ® Input Variables

3. File Selection ) Output Variables

Description

Input data will be used to change the input controllers during the simulation. Output data will be displayed on the
graphs so that a comparison can be made between real and simulated data.

? | Mext > | | Cancel
1354 Glo[E| MY A4 oAl
WAE MEBILICH 82 Y2 A0S 71X BE ¥ H4SS AIES0) GlOlE TUS 27}
ERSE=
221 Aof GolAl [winf] pH, [winf] £, U [winf] RY4E MesiLIC C}2S 325

ct.
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AABLCH 712202 GPSXe 0|0t} ST

&} Mew Data File Creation x
Steps 2. Variable Choice
1. Input or Qutput Input Variables Options Current Selection
2. Variable Choice Include: [winf] pH
winf] carbenic acid
3. File Selection Acid Flow fwinf]
Flow Controls [winf] influent flow
El-Influent Control
; [winf] pH
[winf] carbonic acid
[winf] influent flow
Description
Choose the variables that you would like to indude in the data file.
? < Back | Mext = | Finish | Cancel
- ol A
255 Y e M

st olzoz &4 ClaEal Lo

=

M L R —

o=
SiE A AEE AASHA EUCH #RE S2gLCh
5 New Data File Creation 4
Steps 3. File Selection
1. Input er Qutput
2. Variable Choice
3. File Selection
File name: Tutorialsh Tutorialsh Tutorial 5\tut0ria|—5.x|s|| Browse |
Description
Choose a file location and name for the data file.
? < Back ‘ lext » Finish ‘ Cancel
3 5-6 A GlO|E oHY A
MAS OAIZ] HIEZUCH A =, Al IS E AU 2= HIAIRZF LIEFHUCH HE 2
23k,
A B c D
t phconwinf sticwinf gconwinf
d - gHCO3-C/im3 m3/d
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3 5-7 GPS-X= d4st Y4F G|ojy o

FE2/HOM ALESEY| @lsh 2ot CIOIE{7t 0|0] 2|l HOJH MY 4/H0| O|R0FS
L|C}t GPS-X Mz| C|alEg|o| Tt ot C|HEZ|0M tutorial-5-example-data.xls A
gdE AE TS 2H0tM FLCh

=

Tayouts[@8tutorials ]

A 2y S CEECZ ST Ot EAREES MEFLICH

A B C D

1 |t phconwinf sticwinf gconwinf
2 |d - gHCO3-C/m3 m3/d

3 0.00 8 25 2000
4 025 8.05 25 2000
5 0.50 8.16 25 2000
6 075 82 25 2000
7 1.00 83 2516 2000
8 1.25 8.35 27 2000
9 1.50 8.42 295 2000
10 175 8.48 334 2180
11 200 86 35 2470
12 225 8.51 386 2920
13 250 8.39 42 1 3090
14 275 83 48 3290
15 3.00 816 531 3370
16 3.25 8.07 47 .2 3700
17 3.50 794 451 3910
18 375 781 416 4120
19 4 00 768 375 4320
20 425 762 36.7 4650
21 4 50 753 316 4980
22 475 7.49 279 5020
23 5.00 7.41 235 5050

121 5-8  “tutorial-5-example-data.xis"2| L&

O oof HIO|EE =4 HIOIE MEZ AFEELICL Ol= AEAPE AlZE 30 IE REY+ 7

Sto| HstE Al=2f|0[d Sh=t AFEE &+ U LEHHY RYS Y™ CI0jE MEYLICH

£y

A R 2 A0 a2 BEAIE| LO| T "d"YL|Ch.

LIOA| 22 2} Df2t0|E{of ciet H|o[E|E o|0|gLtt. Tl "Cryptic variable name'2 2t H#
20f st GPS-XOM QIAMGH=E LY H4-YLICh O] 0|52 ArAt 20[0tRE 2tS wf 2fdst
= (o] T2t ZRARE2, AFEALE 08 MAUS 2A-Y of HS &St 2{9sHoF L ch

-

10. UHHSE €4 7] floiMe 28 5-99F 20| siY 00l ORA HAME i 22 o
o Cl

P22 Y Hiwol HdHSE & 7t ASLICH

o
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r Acid Flow |/ Flow Controls r Influent Control |

[winf] pH - 00 . w0 9

[winf] carbotg acid gHCO3-C/m3 . 125ID 2
. carbenic acid / :ticwinfl 4

[winf] influek m3/d 00 . 120000 D
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1259  EES 018510] LAHA HY|
0] EE2|U0| 47tx| B0 ThE LA Bi4 OlE2 CteDh 2Tt

phconwinf - pH
sticwinf- ERAF

qconwinf- S+ F

Dop AFBAPE st WATE Y2 HES2f Ao A YCIY, GPSX A7| IS ALSSHl
g NEE 22 4 UBUICH 27| J152 ool SHiolM BY > 7|2 oS5

27| HY 20| TELUCL 27| ¥o| 'YH/2H B Y| 79S8 2B F[YEL Gyptic &
LS deists Bz HEL 28 70| ASHT

oo flzf 0150 YeESH A1 Y= FL, Y Lcof
S2 Yse gUck of of 7 0

017 B2 HY 7SI BYE, HY DY Y BE H4I}

g AH Y2 188 020 BAIPUC
&LIck

0

— =
Aot HRE AEOE B4 015 Yo

= Find pod
Find Stream Label

Select label to highlight the process: |acd H

Find Input/Output Variable

Find : |carbnnic acid | | Find |
® Keyword ) Cryptic

Filter: |AII '| Input Output

River Water
Input Variables

[winf] carbonic acid B |
Output Variables

[winf] carbonic acid B
4

[wanf] carbonic acid

Influent Combiner
Qutput Variables

O3 5-10 2 Uf S B Y4

[

N

7|

Diop O Bi4oh HITE AEY HIB/01SS ALBAP} Y0BR| Rits FL, “AEY 2p 2I)
o "BYES YRRV AU NATUCK SEOR KIS AIBSI0] Y AEUS Mesict
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O EELI2 Oiws AMSSHH e AEZO0| AlXElE A7t 2f0[0tR dof Z=2FULL oS
=01, E&C2 HwolM 2EY "of S HEISHH Sot27t B2 FLICH

River Water Acid Dosage

" 3.

Membrane Filter Meutralization Tank Membrane Filter 2 Disinfection Treated Water

T ® w1

nfluent Combiner

Q8511 AEd 2 | Jls0l B8
L RUA > 9 v o) B b USES BoIR ¥, ST el £30| YA A of

[0 s eiss =00 of wsot gojs o2 oS, B4 018 0| HHE 22 50 &
©o| LIEILID), aig EEOIS LA ¥4 0180l LiENIlaUT)
Ol ¥ 200 GPSX Z2A0IM i ¥4 0]0] Z0iT A2, 0j0] 4Bt e A #4 of
B2 =olsieiel 27| 7152 Algsiel SUC oS SO|, 7] B2 ¥ %, aypiic (LA #4)
242 M 27| BEO| stcwinfS QHFHELICE 7| HES =28 sticwinft Z3E U
A 9% 018 AU Y U 22 I} LELP) U

11. ALl 74 o2 ZUch Sl AlL2le biwE 2250 AlL2l2 > Fd/H[0lE
Oj... > G[O|E] mfYUS HE4BIL|CH

Scenario ~

Select Scenario ¥

Configuration / Data Files...

3 5-12 Ay > F4¢/H0lH Tt Ol eS|

@A Clog MY Z82 EQIFLICL 74 Y0= AR JHsSt 2& AlL2|7t BEAIELC
(0] EE2|Yo| R0l 7|2 AlLt2|22} Surge FlowZ} HEA|EL|CH. AFHCHH Cf|0|E] ThY

£2 27| Mo S AlL2|2E MetstoRy s AlLt2|20] HO|E mAO| Ztg
T2 & 4 YELICL 7|2 AlLt2|20t Melglotea] S0l CojE MY HES LSELch
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12.

13.

ﬁ- Scenario Configuration / Data Files ot

How to Configure Scenarios

You can view and organize various details with the features in this window,

"Data Files" allows you to easily browse, manage, and edit the files that are used to
input and display data for the selected scenario.

"Compare" allows you to view the differences between scenarios. Use 'Ctrl+Click’
or 'Alt+Click’ to select multiple scenarios.

"Delete” allows you to remove unwanted scenarios.

"Up/Down" allows you to recrder the scenarios.

For more information, refer to the User's Guide.

Configuration

T o=

Surge Flow

EI Down

Close

A3 5-13 G0y o HEO| U= AU 9 ¥

9l o8 MAS HAHFLICH CIO[E] THY 2o A Of AILIZ|20M AL
O] AU} o] AlgolM H|oje It OpEAtZ 2HE, LHEO| ZHAR[A|
tsEUCH 28 = M HES =2 0] IYS AAFLC

Cloje] mUS IILCh 2o EH|E Excel TIPS Itote{H FIh. HES F21 &
ct

o Q2|2 0|=310] tutorial-5-example-data.xls IS MEHSHL|
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[} Data Files pe

Data File Organization

Below is a listing of all of the files that are used in this scenario as either input data or
data to be displayed on the output graphs. You can add or remove these files from
this scenano. You are also able to edit the file, but be aware that if it is a file that is
used in multiple scenarios it will change the information for all of them.

To create a new file for this scenario, go to the appropriate control or output graphs
settings to access the file creation tool there,
For more information, refer to the User's Guide.
Data Files
Scenario : Base Model

(= Tutorial 5
D tutorial-3-example-data.xls

= =

Accept | Cancel ‘

121 5-14 A|L}2| 0] Ot FIt517]

HE AEE S5 ALl Y e FEUICh Yo oigt cistA S2t0|E7t Ay
HYg £ ol I U HESE A3 HEARASU. O/A THUM gt HSUC
[ Acid Flow | Flow Controls | Influent Control |
[winf] pH T — -
[winf] carbonic acid | 250|gHCO3-Crma (g =
[winf] influent flow | 20000| m3sa — S—

15.

SN 55
0] #atst=

YEHEIO| X35t 5AULE AlSo|dE AU

135-15 THY 9oz M HESe

|- — ZI_
20| Y= A o7|of|M HEELLE. 222 SIt6ets REF P
7Y ool SH2= SELC
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81 B: GPS-X GJOJEf O} £ At2517/

A7| e oo ojgf H40| Cf3t HIOJEZ SA0] Y= AIB0|M| £B5H AmES AE

oM QE2 HoEE &M 28 4+ ABUCH

B S Rl o) 471 THQOIA SR GPSXO X UE YRS S A

S2f0|M0| 923 T C}2 40| YBUCH 0 22 HOJE MY T2 ALRE 4 ULCh

16. CHE 23 HO{7|E MABILCL o of1} 22 2 33t 5|, Y DjfS > 2AS ey
UL A B8 (5E JIZ)S SAH150] MES U Lo HSUC. (B o 2
olo] ul Bzt SE) 0|ZH St A Yol A Z2L0I= HO{7|7t BHSOjYLICE 2AL o,
Zohe 12 2zt MFECH,

17. & O|2Z “Removal Efficiency’2 HZAEL|C}

Yof ot cjojg M =72 ZLCHL A07] 2fE, "AA 28 (8= 7|F)'E 0L

18. 0]
2EX HECE 22/5t1 H|0lE M. SHS HEGLICHL A 20| LEFY AYLICh

(Acid Flow r Flow Controls r Influent Control rRemomi' Efficency |
b nann o]

[flt2] removal efficiency-- i o
Remove Input Control

5

Data File...

Copy Cryptic Mame to Clipboard

12/5-16 GJO[E| MY =3

19. of2ff BE 2=5t0] CIO|EE YHFLICE HOIS0M 2S HESI gt YHFLICH ©
7|1E AESH Btg A2 olsg & UASH T

B 5-1. 9 ozt AH|H =2 A0{7]0f thEt ClOlE

T [d] Filteffconflt2 [-]
1 0.975
2 0.95
3 0.93
4 0.87
5 0.8
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3 DataFile *

File:|--r1ew data file-- |

t[d] | filteffconflt? [-] |
1.0 0.975 =
20 0.95 [
3.0 0.93
4.0 0.87
3.0 0.8
|
Accept ‘ Cancel |

1% 5-17 Gojy m =0 gt L3

20. 522 =2 HO|ElE AMYFLCE ILS Atz HAIRZE LEFEUL 712 212= 2
OtR O SYUS CHME2(0|H 7|2 0|F2 | #120| 0|F0] A= 2f0[0t=r2| O]
o

2 A
SYLCt ol2{st 7|2340| 28 HESFEZ XHYS

A
=
S2I510] IS MYELch

=

M 0| CHEt THEHE Zeto|ci7t S22 T U2 Aof SiTiE WY o o)y £
So2 2% 4 ¢80 RAFLIC

21. M2e 23 B22 YNBILCL o M22 CIojE THU2 oI5 IS0 HAARS 228
4o M2 23 BR2 YNHBASUCL M2is ANE 2 22 o

= I
SES MYEUCL & £9 THS UAS Sodsi0] 22 23 134E ®o2 Juey

23 J2)Z S4 H2 ®D AL 0, 04 0.6 mg/LR 242 HFTUCH I 0|52

‘Effluent TSS'2 HZAEIL|C}.

22. ¥y HEIE HM 52 AlE2o|d FLICh AlE20|H0] A-ZUHM R4 7, pH, &
sk 29 ot HA =220 Y A0 oM Helste Ag & 4 USUHCL

AIEE)0]4 Z2pet g7 S& GO/ LIEFLZ/

O] MEoME YF HIO[EE Al22(0|d T2 VM4 Yo Cia 2SI o] A
oMz Al220]d & 2ot ei S8 20t HOIEE 7hMetM J2HZo| BEAlste Y¥s
WU Ol SHMES| S ¢S GPSXOIM Alset Al20ld Zntet Hlushk=H Halg

Cf. S5 ZRAHAS #20 BHD 2B 4 UsLC

23. oflAle] £ CO|E{7t A= ARIHEAE DiAS TEULE o2 He oy SUE =5
FE700 i 25E & &7 292 H0[EQ oYUt o] YE= Hojy IS oS
2f|o[otR mit St CIAE2(0f Ay EL(Ct
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24.

25.

H 5-2. £ C[0E

xweff

mg/L
0.01
0.03
0.1

| Al WIN|=|lO|lQ |

212 Ha(wefo] £ 29 DHS0| et LY W4 0122 23 13DE oA o2%
MECR SUstn CE 2 olRoN &3 J2Hm S Mesiol ol 4 st

=
OIRA HME #i4 2folz 9ol 82 £O¥ 1Y 5183 20| O|F/UY Huet o S
Ol LEFELICH O] Zt2 AIEAIE Hol A A Ao A= O|F2 LR[oH0F LTt
Output Graph Properties... [
Display Properties
Title |Effluent T5S |
CQutput Graph Type |X—Y v|
[ Autoscale
Variable Properties
Display Item Unit Min Max Color Save Data Points
¥ [weff] total suspgnded solids  [mg/L '| |D-D ||U-5 | m O %
|t0ta| suspended solidsfxweffl
Accept | Cancel ‘

=
£

rr

13 5-18 UK ¥4 082 Hoiz

ClOo[E] mAS FIIELIL O] MEO|M 2f0[oR0f 3 HOE MUS FIte AL S
oF 20| teh Albe|e > F49/H0E ... > GlO[E DfAM =3 HojE oS 2

O[OHROf| Z7tetL Ct.

HANEIE M5 5Y 20| NSO HYBILICH Y Glo|Ee| CojE EOIEE
3 5-192F ZH0| J2fZ0j| CIO|OtEE B2l Moz HA|EL|Ct
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Effluent TSS

Effluent TSS

o
=}

048

0.36

[weff] total suspended solids [mgiL]
024

012

00

Time [days]

gl 5-19

2% dolE 32 =oiFE 13z
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] AS 5 5 =]
DY 20| fpt EAEE 24
GPSX LioIN EAEY 242 2350l BEE CO[ES st 2Uo| 5242 HAEDY 4
UG E 5715” =42 ERY BAE H0lH RHSS AU Uz, XY AAE 28 20
CH3H A 2E 0] T+ LT
26. HY MEHOIM 5UZH Aol 4 SHBLICE
27. SA HwE GAl7] BIELICH 2 o OFF XOjML 2 S=ist &, A > [weff] &
F7 182 S JESAIE U
Effluent TSS &
- Effluent TSS
4
3
g
é Qutput Graph Properties...
E’ Qutput Graph Type 3
% - Rename Qutput Graph...
%S‘ Delete Output Graph
£ ”
= Statistics
Copy Image to Clipboard
Copy Data te Clipboard
o L
*
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Time [days]
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29.

Loje
=22

27
oL

SHA|Z| HEEHLIC.

Statistics: [weff] total suspended solids xoweff

Model Fit Evaluation
plot of simulated vs measured
table of goodness-of-fit statistics

[[] histogram of standardized residuals

Residual Analysis

plot against measured values
residuals

[[] absolute residuals
[ square residuals
[] relative residuals
[] absolute relative residuals
[ square relative residuals

[] standardized residuals

Measured Data Type

plot against time

[] residuals

[] absolute residuals

] square residuals

[] relative residuals

[] absolute relative residuals
[[] square relative residuals

[] standardized residuals

sample type |grah sample
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Effluent TSS & | Predicted vs. Measured: [weff] total suspended solids xweff &
- Effluent TSS =
=i
0376
2%
gl::
I
= 0283
£, 3
? " =
= =
] :
E & 10
s
bo
®
B 0.085
IEN
S
002—F
o
= 0.000 o101 0.183 0.286 0378 047
00 10 20 30 40 50 Measured [mg/L]
Time [days]
Error Calculations: [we#f] total suspended solids xweff &' | Residual vs. Data: [weff] total suspended solids xweff &
Statistical Measures Value 0.03
Mean of Residuals -0.0030417 5
Mean of Absclute Residuals 0.017397
0016
Mean of Squared Residuals 000040042
Mean of Relative Residuals 0.028244 ? v
Mean of Absclute Relative Residuals 029126 & Lz
Mean of Squared Relative Residuals 0.16687 -E
]
Absolute Maximum Residual 0035248 2 o °
Root of Mean Squared Residuals 0.020234 °
Sum of Relative Residuals -0.020278
-0.025
Sum of Absolute Relative Residuals 0.11598 )
Theil's Inequality Coefficient 0.0096564 c
Nash-Sutcliff (R2) 0.07943 -0.032
Standard Deviation of Residuals (SDR) 0.020004 oo oot 0153 0228 0378 47
Measured [mg/L]
Mean of Standardized Residuals -0.15032 X
2| §- HO =2 S AHn
8 5-22 8% 182 4 24 ax
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22 Ph 2 22 OIRA HME 71A47tH EEI0| LIEMLLCH EElol= /abelcryptic &
Ao AEUICE OIF Sofl siF B2l AZetE 0/50| phweffiS & & USUCH LS
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Water Chemistry Variables
pH | 4]
[weff] estimated pH
Allcalinity |estimated pH/phweﬁ:i
[weff] caustic alkalinity mgCaCQO3/L -~ R
[weff] p-alkalinity mgCaCO3/L ~
[weff] M-alkalinity mgCaCO3/L ~
[weff] total alkalinity mgCaCO3/L =~
Hardness
[weff] total Ca, Mg hardness mgCaCQO3/L ~
[weff] carbonate hardness mgCaCQO3/L ~
[weff] non-carbonate hardness mgCaCO3/L ~ |
Accept Cancel
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Flow Rate Setup [
Flow Rate Setup
[acd] Feed Setup |PID controller '| .
Constant Flow
[acd] flow rate m3/d - .
Flow-Paced & Dose-Based
flow variable to which flow is paced blank | .
[acd] flow pace fraction - - .
[acd] chemical dose mg/L - .
PID Controller
control variable |b|ank | .
[blank] setpoint for control vaniable .
Maore...
Accept | Cancel ‘

1z 6-2

HYUS FAYLICH 2YUS pH &

PID #[0{7| 7|
o HAE HolgtUch Q2F M 2 51Cto)| PID A[0{7] o|'-,—|Z1|Eo|
mC U Y 7+S phweff2 YSLICH (YA SLCO| HASHE
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2 SAHE0[7|E Soff e gUoh)

7.022 Fe

QeLTh Ao wa
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Flow Rate Setup E
Flow Rate Setup
[acd] Feed Setup |PID controller '| .
Constant Flow
[acd] flow rate m3/d it .
Flow-Paced & Dose-Based
flow variable to which flow is paced blank | .
[acd] flow pace fraction i .
[acd] chemical dose mg,/L i .
PID Controller
contrel variable | phweff | .
[phweff] setpoint for control variable .
More...
Accept | Cancel ‘

2% 6-3

& F¢Y A of7| F2f

7. Aol 4Ee Yot PID H0i7] 39l A2 St 63 A2
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Of B0l K24 pHE W27 FUCh (22| 7Y, R84 pH ST 22 & 3
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2715181 A0 W40l K24 pHIF EO0RIY| WRYLCE) (3, HHul2 BARl
S0l g £2 HES 1D, iz B FR0ls AHe BUICH)

«  ZOf WO Q202 1.0 m3/dE YAFLIC

PID Controller ...More...

[

Controller Setup

[phweff] controller form |‘u‘el0city 'l

[phweff] controller type |PID 'l

[acd] controller sampling time d -
[phweff] proportional gain

[phweff] integral time d -
[phweff] derivative time d -

[phweff] controller effect on contrel var - direct OFF
[phweff] derivative kick protection OFF
[phweff] derivative filtering OFF

[phweff] cutoff frequency 99999.0| 1/d -
[acd] minimum purmped flow m3/d -
[acd] maximum pumped flow m3/d -

Pumped Flow Control Tuning

[phweff] tuning OFF B
n . - T i
Accept | Cancel |

2012 MetpiLict
QY+ RY Y AAJMOR HFTLICL (RYS 2HE S YN, BY > 8

a4 HHE L 2S5, Y > LY CO[ES ML R4 R WLS 7
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Le—
4 QTks 212 TIoiEtALL.

PID AO{7]0f CHSH SHIE 27| 2|H2Y 8 e H2Ho| tist 22 ARt YHE|Of
Q&LICH o 71X d2E 2 Ciancone Ar2tEtA|(Marlin, 1995)2 At&st= 2422, GPS-X2| PID
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F_Q
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S 2ARY M2 AZTLCH o, A AZtS Ze Y 3F 2 (First-order plus
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Acid Flow l pH Controls |

[winf] influent flow 2000.0 m3/d o . Trveals
[acd] Feed Setup PID controller '|

[phweff] setpaint for control variable 5 S
[phweff] proportienal gain 20.0 o -

[phweff] integral time m d oln

Y
[phweff] derivative time d O.D

65  Ph H0j7] ¥ Hof

17. AMU2|RE 2hELICHL "2Y"0[2t 0|FS FYLICH (BRE 39 FE2IE 3 - AlLt2(2 0
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19.

20.

oM RS 0.22 ZYFLICHL

g 27| 282 A ZUE 0.2 m3/dojA| 0.3 m3/dAto|2] B THAof| BHErEHLICH,

20| Atz =

= 2| CHAl SRIFLCH O] AlLt2|20M BEst 2 BaS 2T Az
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5 Scenaric Show : Tuning Y

s B =

| IV | ‘ Sy .!i

Acid Dosagel(acd)
[] [acd] Feed Setup ==

PID controller
0.1 m3/d
ON

|

[ [acd] flow rate

]

[ [phweff] tuning OFF

[ [phweff] fractional step size 0.1 0.

Accept ‘ Cancel ‘

121 6-6 AlLt2|le 27| Cistakzt

2 Ao YoM FY SIS PID AOI7|Z HFHED, M2 UE AR 108 MY

B AlEeolds =

23 ROIA of2f 1 673 ZELICL 43HQ 23 2E Al

| 2
oldE flet iy %’88 EF%W ’é% |C.

o BIEAl ZY JEHOIA A[2{=|O{OF SHTH,
L A0 (pH) B2l 2450

UMl 21 222 LEIs BY (M RY

o
2T e

| YH|ofoF FLCt

«  LIOILY SES & & As US 2|CiE 224 AlZ2f0l4 3HoF YU} (5, AlZ2=0]
HE dY JEIOAM SUALE Yo HEHol| =Ea{oF §LIC).
c  EY #Ha0M9 SHA= Ao ‘noise’2Lt 2 Fets OIA=F

Hso| S 0lals
255 2 US 7O BLIC (0 F2, Aol B4 R KE HEN).



AS A7 A 79

o

pH Control =%
s o o pH Control
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Gl S1E
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\VARVARVERVERVAAVEAVEAVEAV
2l 2 2
0.0 20 40 60 B8O 100
Time [days]
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Computing tuning constants.

Suggested PID tuning constants for

phweff
Froportional gain 01 .gE-01
Integral time :01.6E+00 d
Derivative time 00 .0E+00 d
Controller effect. - direct: OFF

12 6-8 A PID Y2 44

21. T2 AIL}2|28 BHSUCH Tuning AlLI2|RE 7202 BISI(sE AlLf2|2o| RE
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Transfer to Scenario E

s W
s 0

Select the items to transfer to the scenario:

Control [tems

] [winf] influent flow m3/d
[acd] Feed Setup

[ [phweff] setpoint for control variable

[phweff] proportional gain

[phweff] integral time d
[phweff] derivative time d
[phweff] tuning

Accept | Cancel ‘
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1. M 2ojotRE 2EUL.

2. 2folEZ{2| H=0M Process Water Treatment (procwaterlb) £ /&l
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Comprehensive - Carbon, Mitrogen, Phosphorus, pH {(mantis2lib)

Seleniumn and Sulphur (mantis2slib)

Carbon Footprint - Carbon, Mitrogen, Phosphorus, pH (mantis3lik)
&  Process Water Treatment Library (procwaterlib)

Petrochemical Wastewater Library (mantisiwlib)
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Control Properties: Input: 1 =
Variable Properties
Control ltem Unit Min Max Delta Type
% [winflinfluent flow |m3/d ~| [10000 | [oooo0 | [10 | [sticer -
®  [lime] flow rate |m3fd '| |0.0 | |2.0 | |0.04 | |Analyze-Step '|
Accept ‘ Cancel ‘
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Mode: Analyze - Steady State
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