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Exercise I Configuration of the Starting Point Layout

GPS-X Lite Exercises

Refer to theQuick Start Guide GPX Lite available from the Helpelectioron the menu bdor supporting
informationon how to perform specific actions that will be used in tiving exercises.

For more detailed content related to the fdillpctional version of GP, users can reference the
TechnicalReferencdor GPS X andComplete User Guide for GRX.

Note:

1 GPSX Lite implements a limited version of the InternatioiéterAssociation Activated
Sludge Modeho.1 (ASM1).

1 The simulation results obtained in GRS.ite can differ slightly based on sevefattors
including the model 6s initial conditions
you may observe minor variances between the model results and provided solutions. If
you find significant differences (¥1%) then we recommend that you checkrymodel
setting and model inputs.

1 Refer AppendixA for more details of the biological models used in GPSte.



Exercise I Configuration of the Starting Point Layout

Exercise 1i Configuration of the Starting Point
Layout

Note: Only make the specified changes outlinethmsteps below as this layout will be used at the starting
point for all subsequent exercises

n 1. Open a new model layout in GBSLite. ( You wi | | be prompted with 7
choose Yes.)
2. Navigate to the process table on the-tefbd side of the window.
3. Within the appropriate process grougit-click and drag the following process objeotgo the

drawing board.

T Influenti Wastewater Influer $ m

1 Suspended Growth Proces$eRlug-Flow Tank

1 Secondary Clarifiers Circular Secondary Clarifie

1 Toolsi Wastewater Outfa

=

Note: In GPSX Lite only specific unit objects are available to the user. All items that are goeyed
are disabled and have only been included to demonstrate whaildbkevin the fully functional version
of GPSX. In addition, users have access to only one instance of each avelijuole

p 4. Select the Locator button and zod@mon the model layout so there is less white space shawing
the drawing bard and the icas are enlarged
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Exercise I Configuration of the Starting Point Layout

— ()

Teols Library Help

. ] B ¢ ﬁ naéelp A -l | f- I__- E- & | unies @Modelhng Simulation ‘
4

B Influent

»

Batch Influent
COD Chemical Dosac

ge

Water Influent

j‘ Wastewater Influent

3> TR = =

[El Flow Combiners and Splitters

& Preliminary Treatment
&l Primary Treatment
&l Suspended Growth Proces:

ses
[El Attached Growth Processes

&l Secondary Clarifiers
] Tertiary Treatment
&l Biosolids Treatment
&l Process Centrol

& Tools

& GPS-X Lite [exercise

File Edit View Layout

EwA X

Mode: Edit

Tools Library Help

@ Influent

ﬂi n é& P A - | f - l_- E - & | vnis @Mode\lmg Simulation
4

»

Batch Influent
COD Chemical Dosac

ge

Water Influent

j‘ Wastewater Influent

=%

[El Flow Combiners and Splitters

El Preliminary Treatment
El Primary Treatment

El Suspended Growth Proces:
E] Attached Growth Processe:
El Secondary Clarifiers

El Tertiary Treatment

El Biosolids Treatment

El Process Control

E Tools

ses
s

Mode: Edit

5. Create the following connection paths:

a)
b)
c)
d)

Wastewater InfluenY PFR Influent{upper reactor connection point)

PFR Effluenty Secondary Clarifier Influent
Secondary Clarifier Effluerf Wast ewater Outfal |l

Secondary Clarifier Underflothe bottom connection point from the reactér) P F R
Recycle Influen{lower reactor connection point)
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Exercise I Configuration of the Starting Point Layout

(b)

(©)

(d)

Note: The stream connections must be exactly as specifibé image above.

Click on the Labels buttolocatedon the toolbar to display tletream and objectames Make the
following adjustmentgo the names of the model objects by rightking on the object and
selecting. a b e from ée dropdown menu.

1 Wastewater Influent:

(0]
(0]

Label: Influent
influent: wwinf

Wastewater Influent (]

Accept Cancel

1 PlugFlow Tank

o Label:Bioreactor
0 input wwinf
0 recycle: RAS
o overflow: miss
Plug-Flow Tank [
Accept ‘ Cancel |

1 Circular Secondary Clarifier

(0]

O o0oOo0o

Label: Secondary Clarifier
influent:mlss

overflow: effluent

pump: WAS

underflow: RAS



Exercise I Configuration of the Starting Point Layout

Circular Secondary Clarifier

Label : |Secondary Clarifier

pump  |[WAS

overflow

II E

underflow | RAS

Accept

Cancel |

1 Wastewater Outfall
0 Label:Outfall
o input effluent

Wastewater Qutfall [

Label : | Outfall

Accept | Cancel |

Note:

1 Once you have specified the name of a stream in one location, the name will automatically
appear at the other end of the connection.

1 After specifyinglabels,they will not appear in a reloaded layout unl¥ssw > Display
Labels> Stream/Objecthas been selected

Rightclick on the Bioreactor and go tmput Parameters > Physicadnd setthe number of
reactorsto 1. This change allows the PFR model object to be modelled as a completg Giiked
reactor.

Physical [
I[mlss]number of reactors 1 DI
[rnlss] tank depth (not editable in GPS-X Lite) 400 m =~ 0
[mlss] velume setup method (not editable in GPS-X Lite) | clume Fractions '| 0O

Individual Volumes

urmes m3 - 0O
Volume Fractions
[mlss] maximum volume (not editable in GPS-X Lite) 1000.0) m3 = O
[mlss] velume fractions L) - ~ [0
More...
Accept | Cancel |




Exercise I Configuration of the Starting Point Layout

8. Rightclick on the Bioreactor and navigate Iltgput Parameters > Operationand change the
speci fy o0xy g etmEnteringaiflow,and seb théstal air flow into aeration tank
to 30,000 nd/d.

Operational B
Aeration Setup |
[mlss] aeration method Diffused Air ~* 0O
I[mlss] specify oxygen transfer by... Entering Airflow - 0 I
= D
More...
Diffused Aeration
[miss] total air flow into aeration tank [ 30000.0) m3/d - DI
[mlss] distribution of air flow to aeration tank () = ~ D
More...
Mechanical (Surface Aeration)
| D
More...
Aeration Control
| D
More...
Pumped Flow Control
[4] pumped flow ma/d ~ N0
[blank] controller OFF o[
O
More...
Accept Cancel

9. A useful feature in GRS Lite is the ability to quickly reviewhechanges the user has made to the
default model settings. Riglatick on the Bioreactor and navigate3ammary of changesin the
form that appears you should see a list of all input akgng

G

Select process:
Bioreactor
[miss] number of reactors 4l
[mlss] specify oxygen transfer by... E
[mlss] total air flow into aeration tank 30000.0 m3/d m

Close

10. Click on the arrow button to the right of ttegal air flow into aeration tank variable in the form.
The same form in Stepshould appealClose this window.
11. Savethe model layout under an appropriate ndineestartingpoint)
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G} GPS-X Lite [startingpoint] - Carbon, Nitrogen (cnlib - - -

File Edit View Layout Tools Library Help

. ] B % di ll 43; Jol A . ﬁ! f(x) - l_~ Iﬁ' & | unis @Modallmg Simulation ‘
4

E Influent N
= Flow Combiners and Splitters

& Preliminary Treatment

= Primary Treatment

E Suspended Growth Processes

E Attached Growth Processes

B Secondary Clarifiers

@ Circular Secondary Clarifier

Redtangular Secondary Clarifier

Influent Bioreactor Secondary Clarifier Outfall

& Tertiary Treatment
 Biosolids Treatment
= Process Control

E Tools

Mode: Edit

To become familiar with how to navigate to various parts of the intenfecesate andll out the
table belowthrough completion of the following stepdake note of the units indicated in the table.

(Exercise 1i Question J)

Model Object Parameter Unit Value
Modelling Mode  Wastewater Influen Influent Flow m*/d
Bioreactor Maximum Volume m?
Secondary Clarifier Surface ny
Simulation Mode Influent Ammonia mgN/L
Bioreactor Temperature C
Bioreactor Hydraulic Residence Timi hr
Secondary Clarifier TSS Removal Efficiency %

. Rightclick on the Wastewater Influent object amalvigate toFlow > Flow Dataand report the
value of thanfluent flow rate.

. Right-click on the Bioreactor and navigateltput Parameters > Physicalnd report the value of
themaximum volume.

. Right-click on the Secondary Clarifier and navigaténjout Parameters > Physicand report the
value of thesurface area

. Switch intosimulationmode The AModel Buil dero wild@ activat
be conducted with the layout and its parameters. Once the model is built, run the simulation by
pressing the Start buttdmcatedin the bottordeft cornerof the interface, on the sidation toolbar

10



Exercise I Configuration of the Starting Point Layout

' Building Model & EH

Converting layout to code

Building data structures

Building initial and discrete sections
Building dynamic code

Preparing executable

Completed

QK
Note: Values will appear in thHecations specified in the images belowce the simulation has

been run.

Below the Outputs menu ribboautput tabs have been automatically created fofdhemodel
objects on the drawing boardfluent, Bioreactor, Secondary Clarifier, and Outfall

16. Select thénfluent output tatand report themmoniaconcentrationunder the Simulation Results
header

[ Influent | Bioreactor | Secondary Clarifier | Outfall |

Influent

wwinf

Simulation Results

wwinf
Flow m3/d -
TSs mg/L
vss mg/L
cBODS3 mg/L
cop ma/L

Soluble COD___ma/L
moluble,

AmmoniaN___mgh/L
[TKN mgh/L

™ mgh/L
Soluble PO4-P mgP/L
™ mgP/L
(Alkalinity mgCaCo3/L

Total Alkalinity mgCaCO3/L
pH -

17. Select theBioreactoroutput taband report théemperature in the top section of the panel
Influent l Bioreactor rSecondary Clarifier rOutfall |

Bioreactor

wwinf : 2000 m3/d
milss : 4000 m3/d

RAS : 2000 m3/d
4:0.0 m3/d

emperature: 20.0

18. Rightclick on the miss stream of the Bioreactor (ensure that the mouse changes to a connecting
arrow before clicking and navigate t®@utput Variables > Hydraulic Variables an@port the
hydraulic residence timein the table.

11



Exercise I Configuration of the Starting Point Layout

Influent Bioreactor Secondary Clarifier Outfall
effluent]

|- Tl

19. Right-click on theeffluent stream of the Secondary Clarifier (ensure that the mouse changes to a

connecting arrovbefore clicking and navigate t@utput Variables >Performance/ariables and
report theTSS removal efficiencyin the table.

1

Influent Bioreactor Secondary Clarifier Cutfall

20. Select theBioreactor output th, andin the topright corner of the panethoosdrom theDisplay
dropdown Ammonia N. Notice that the values of the streams on the bioreactor image will become
updated. Report a screenshot of these reskkeréise 1i Question 2

r Influent I’E!’ayeacl‘ay r Secondary Clarifier r Outfall |

Bioreactor Display :

Mitrite/Mitrate N
TKN

12
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Exeacise 2i Influent Advisor

Exercise 2I Influent Advisor

This exercise Wi explore two concepts related to wastewater influent characterization.

a) Relationship between state and composite variables using th&X @f8ent advisor tool
b) Effect of influent characterization on plant performance

Open the Starting Point model layout developed in Exercise 1 and save it under a different name.

Note:If you ran into any trouble with configuring the layout in Exercise 1, it can be accessed from
the main toolbar by goingtei | e > Sampl e Layoutsé

Edit View Layout Tools Library Help

‘ New N
r-._' Open... -0
Sample Layouts... k -z
Close
Topics: Examples:
GPS-X Lite Sample Layouts Starting Point Layout v7.01 / cnlib
COD Removal

(COD Removal and Nitrification

COD Removal, Nitrification, and Denitrification
Biological Phosphorus Removal -
Unit Process Examples

Software Features

Process Analysis Ecamples The Starting Point layout shows how to create a

torials simple dynamic model of an activated sludge system
. in GPS-X Lite. The plant layout consists of 1. Influent

Sidestream Processes Stream, 2. Plug-Flow Tank, 3. Circular Secondary

Process Control Clarifier, and 4, Effluent Stream.

Process Optimization Examples

2. Switch into Modelling Mode.

3. Rightclick on the Influent Wastewater object and navigate Gomposition > Influent
Characterizatiorto opentheInfluent Advisor tool.

13



Exercise 2 Influent Advisor

Influent Advisor - Library: cnilib - Influent Model: codstates - Biological Model: asm 1 [E]
User Inputs || StateVariables Composite Variables
Influent Composition 5l Inorganic Suspended Solids Volatile Fraction
cod |total COD gCoD/m3 xii | inert inorganic suspended solids g/m3 597| |t |VSS/TSS ratio QVSS/gTSS | 075
thn | total TKN gh/m3 Organic Variables Composite Variables
N O —— gh/m3 si|solubleinert organic material gcoD/m3| 215 |x total suspended solids g/m3 2389
Dok 0T ss | readily biodegradable substrate gCOD/m3| 860 |vss | volatile suspended solids g/m3 1792
so | dissolved oxygen g02/m3 xi | particulate inert organic material gCOD/m3|  559| |xiss |totalinorganic suspended solids g/m3 597
Nitrogen Compounds xs | slowly biodegradable substrate gCOD/m3| 2666 |bod |total carbonaceous BODS g02/m3 2327
oD | ERmED ghy/m3 xbh | active heterotrophic biomass 9COD/m3 00| |cod |totalCOD gCoD/m3 | 4300
o0l (dintiogsy s xba | active autatrophic biomass gCOD/m3 00| |tkn |total TKN gN/m3 00
Alkalinity i -
P E— —— xu | unbiodegradable particulates from cell decay | gCOD/m3 0.0 Additional Composite Variables
sa / 5 p
e e gCOD/m3|  og| |sbed |filtersd carbonaceous BODS 902/m3 56.8
S Fe—— o] 15 Desledoren xbod | particulate carbonaceous BODS g02/m3 176.0
e —— 086 so | dissolved oxygen g02/m3 00| |sbodu filtered ultimate carbonaceous BOD | g02/m3 86.0
o /BODultimate ratio - X
Nitrogen Compounds xbodu | particulate ultimate carbonaceous BOD | g02/m3 266.6
/ / 7
[ |[PESmie GUSVgEESY 07 snh |free and ionized ammonia gNfm3 50| [y - .
Orqanic Fractions odu | total ultimate carbonaceous BOD g02/m3 3526
snd | soluble biodegradable organic nitrogen gh/m3 278 7
frsi | soluble inert fraction of total COD scod filtered COD gCoOD/m3 | 1075
/1 7
s | xnd | particulate biodegradable organic nitrogen | gh/m3 87| |icod | particulate COD oconms | 325
frei | particulate inert fraction of total COD sno | nitrate and nitrte ghfm3 001 Ttkn | fitered TN gN/m3 78
diniti N/m3 00 7
frou | part. cell decay products fraction of total COD |- ::\ LD gt xtkn | particulate TKN gh/m3 122
alinity
frebh | heterotrophic biomass fraction of total COD |- salk | alkalinity mole/m3 70| [ |totalnitrogen gh/m3 400
frxba | autotrophic biomass fraction of total COD
Nitrogen Fractions Stoichiometric Ratios
frsnh | ammenium fraction of seluble TKN - & | COD/TKN gCOD/gN 108
ASM1 Nutrient Fractions @ | CODbiodeg / KN 4CODfgN o@
ixbn | N content of active biomass gN/gCcoD e — } —
ixun | N content of endogenous/inert mass gN/gCoD &l =S | 0@
& |XCOD/Vss gcoD/gyss| 18
< |BOD /7 COD g02/gcoD | 0.541
Equation for: No Selection | No SeLECTION Change selection by :
® clicking on variable
2 moving over variable
=] Setvaluesto:| Raw Accept Cancel
g = P

The Influent Advisor is divided into 3 sections: User Inputs, State Variables, andoSitenp
Variables. The followingegmenprovides some background into how these variables are related
in the carbon, nitrogen library (cnlib) GPSX.

User Inputs’ these values are editaliig the user (Noteaccesss limited to Influent Fractions
in GPSX Lite)

State Variable$ these are the basic variables that are continuously integrated in the model over
time. In practical applications the state variables are typically not easily measurable or interpretable.

Composite Variables these are ariables that are calculated (composed of) the state variables
Unlike the state variables, the composite variables can be combined into forms that are typically
measured, such as TSS, BOD, COD, and TKN.

The boxandarrow diagrams below demonstrate tHatienships that exist between the user inputs
and state and composite variablElse notation is as follows:

Variables inBOLD CAPITALS are the composite variables

Connection line shows the direction of the calculation

Multiple lines converging indicate summation

Stoichiometric parameters above a connection line indicate multiplicdttbe parameter
with the previous boxed variable

1 A broken line indicates that the stoichiometric parameters are model dependent

= =4 -8 =4

Note GPSX uses the usual assumption that 1 mg ultimate BOD equals 1 mg of degradable COD.

14



Exercise 2 Influent Advisor

The definitions of the state and compositeafales used in diagrams are summarized in the table

below.
State Variables Composite Variables
Si Soluble inert material BOLR  5-day Biological Oxygen Demand
ss  Readily biodegradable soluble substrate SBO Soluble BOD
xs  Slowly biodegradable substrate XBODR Particulate BOD
xbh Heterotrophic biomass BOLy Ultimate Biological Oxygen Demand
xba Autotrophic biomass SBOL Soluble BOD
xsto Internal cell storage products XBODL Particulate BOD
xu  Unbiodegradable cell products COD  Chemical Oxygen Demand
Xi Particulate inert material SCOD Soluble COD
Xii Inorganic inert particulate XCOD Particulate COD
sno Nitrite andnitrate X Total Suspended Solids
snh  Ammonia nitrogen VSS  Volatile Suspended Solids
snd Soluble organic nitrogen XISS Total Inorganic Suspended Solids
xnd Particulate biodegradable organic TN Total Nitrogen
nitrogen
TKN Total Kjeldahl Nitrogen
STKN Soluble TKN
XTKN Particulate TKN

a) Relationship between the CNLIB state variables and the TSS, BOD, and COD composite
variables

si

. SCOD
SBOD fhod SBOD,. . | 55 l
5 U COoD
{ l — X5
BOD, BOD,,
. XCOD
XBOD, . fd  XBOD, xba
L xsto ic\"l
Xu
. VSS
=l —‘

. X
i | . X1ss | Total
Suspended
Solids

15



Exercise 2 Influent Advisor

b) Relationshigbetween the CNLIB state variables and Tiveand TKN composite variables

5no

snh

snd

55

—

STKN

sl

TN

TEN .

XT

KN

xbh

xba

xu

poul

X5

xnd

Visualizationof therelationships outlined above can be explored using theXGR8uent Advisor

tool.

Select thetotal suspended solids(x) variable within the 3 panel in the window under the

Composite Variables header.

Selection of this variable should highlight the atde suspended solids variable (vss) under the
Composite Variables panel and the VSS/TSS ratio (ivt) under the User Inputs column.

This relationship is also presented at the bottom of the window in the form of an equation:

16



Exercise 2 Influent Advisr

Influent Advisor - Library: cnlib - Influent Meodel: codstates - Biological Model: asm 1 E
User Inputs [ StaeVarisbes Compasite Variables
Influent Composition Ihorgenic Solids Volatile Fraction
cod | total COD gcop/m3 M inert inorganic suspended solids lgms [ 57| [t [vss/iss matio [avssigrss| 073
tn | total TKN gN/m3 Orqanic Variables Composite Variables
S O — o s |soluble inert organic material gcop/ms| 215 [E—— g/m3 389
ss | readily biodegradable substrate gCOD/m3| 80| |vss |volatile suspended solids m3 1792
Dissolved Oxygen
[s0 |dissolved oxygen [goamz | xi | particulate inert organic material gCcoD/m3| 559 |xiss |totalinorganic suspended solids g/m3 597
Nitrogen Compounds xs |slowly biodegradable substrate gCOD/m3| 2666| |bod |total carbonaceous BODS gOm3 | 2327
o baetsiandhrate o) ‘ xbh | active heterotrophic biomass gcoD/m3| 00 |cod |totel COD gcoD/m3 | 4300
coolll Kicdiogey gl ritn | e e s gCoD/m3| 00 |t [total TKN gh/m3 400
Allcalinity
‘ — xu | unbiodegradable particulates from cell decay | gCOD/m3| 0.0 Additional Composite Variables
= ‘a“‘““’”t" |"‘°‘E"”‘3 ‘ *‘ bod |filtered carb BODS 02/m3 56.8
xsto | internal cell storage product gCOD/m3 0.0 S figedlcl L e e §
Influent Fractions bod | particulste carb BODS oZm3 | 1760
icv | XCOD/VSS ratio gCoD/gvss| 18 Dissolved Oxygen ¥ood | pariiculate caraohaceous gl :
thodt | BOD/BODulimate rtia _ s so | dissolved oxygen [g02im3 | 00| sbodu filtered ultimate carbonaceous BOD | g02/m3 26.0
- p— avSsigTSS o7 Nitrogen Compounds xbodu | particulate ultimate carbonaceous BOD | g02/m3 266.6
snh | free and ionized ammonia gh/m3 250 bod total ultimats b BOD 02/m3 3526
Orean e " |fmeana o - o I g0/m Y
frsi | soluble inert fraction of total COD - 0.05 snd | soluble biodegradable organic nitragen gh/m g scod |filtered COD gCOD/m3 | 1075
S ———————— T " xnd | particulate biodegradable organic nitrogen | gN/m3 887| | o | particutate coD A
frei | particulate inert fraction of total COD - sic) e aicand s gh/m3 B0tk | filtered Tk gN/m3 78
dinitr N/m3 0.0
freu | part. cell decay products fraction of total COD |- :\"‘:‘ ‘t”v‘"‘ge" g xtkn | particulate TKN ghym3 122
alni
. th|totalnin N/m3 100
frxbh | heterotrophic biomass fraction of total COD oo |HIry [mogma | _7a] |t [meelniogen gh/m
frcba | autotrophic biomass fraction of total COD -
Nitrogen Fractions Stoichiometric Ratios
[frsnh | ammonium fraction of zoluble TKN E [ ¢[con/mn 4COD/gN 108
ASM Nutrient Fractions ¢ | copbiodeq /TN gCOD/GN | 882
xbn | N content of active biomass gN/gcoD e - a5
un | N content of endogenous/inert mass gN/gCoD Al g | o
¢ |xcop /vss gcoD/gvss| 18
¢ |Bop/con 902/gcoD | 0541
Equation for: x X = ves/ivt Change selection by :
® clicking on variable
© moving over variable
fs B servaluestor[ Raw | Accept Cancel

5. Select thevolatile suspended solids variable to determine how this composite variable is
calculated.

Influent Advisor - Library: calib - Influent Model: cadstates - Biological Model: asm1 E

User Inputs [q Statevarisbles Composite Variables

Influent C Inorganic ded Solids Volatile Fraction

cod |total COD 9COD/m3 b [xii | inert inorganic suspended solids [oms [ se7| [t [ussTssatio [gussgrss| 075 |
thn | total TKN gN/m3 Organic Varisbles Composite Variables

Y R —— - si | soluble inert organic material gCoD/m3|  215| |x total suspended solids gfm3 2389
Dissolved Cryaen ss readily biodegradable substrate gconrm3| 860 [ g/m 1792
[s0 dissolved oxygen [goaimz | xi | particulate inert organic material gCoD/m3| 559 |xiss | total inorganic suspended solids g/m3 597
Nitregen Compounds xs | slowly biodegradable substrate gCOD/m3 | 2665 bod |total catbonacesus BODS go2m3 | 2327
Sl DR e itne g ‘ xbh | active heterotrophic biomass gCoD/m3| 00| |cod |totel COD gcoD/m3 | 4300
ool im0y s xba | active autotraphic biomass gCOD/m3 00| |tkn |total TKN gh/m3, 400
“:fw“;(ﬂhmty ‘mlymg | xu | unbiodegradable particulates from cell decay | gCOD/m3 0.0 .:::;n 1:‘;:::;:;::22:1':;0[5 oy -
nfioent Fractions xsto | internal cell storage product 9COD/m3 0.0 ' gusim

o |XCODASS raie 12 Dissolved Oxygen xbod | particulate carbansceous BODS g02/m3 | 1760
thod | BODS/EODlimate ratio - o0s ch;m‘ :;:s:l:;dp:tt‘iin [gozrma | 0o szo:u ﬁlterad‘ult\m‘ata :arbonzceous BUDB . gg?./mi zz::
[T ¥SSISS mtio) RS | cnh | free and ionized ammonia gN/m3 250 : ol poficulte lfimate carbonaceous BOD | 902/ ‘
i odu | totsl ultimate carbenscecus BOD gom3 | 3526
it |soluble inct fractior of votal COD . snd | soluble biodegradable organic nitrogen gh/m3 278 | od |sitered con oCOD/m3 | 1075
S —————— " xnd | particulste biodegradable organic nitragen | gh/m3 87| e e
frci | particulate inert fraction of total COD - 0.3 St eend B B 001 lstin | fittered TkN gh/m3 278
freu | part. cell decay products fraction of total COD |- 0.0 :‘:a“::;mge” gh¥iny 00 xtkn | particulate TRN gN/m3 12.2
frebh | heterotrophic biomass fraction of total COD | - 0.0 |§a\k ‘alkahmty |mo\sjm3 ‘ 7.0| tn total nitrogen gN/m3 400
frha | autotrophic biomass fraction of totsl COD -

Nitrogen Fractions Stoichiometric Ratios

‘frsnh ‘ammunium fraction of soluble TKN ‘ | & COD/TKN gCOD/gh 108
ASM1 Nutrient Fractions ¢ | copbioseg /TN GCOD/GN | a2
ixbn | N content of active biomass gN/gcoD D [ i 0625
irun | N content of endogenous/inert mass gN/gCoD Al e | o

¢ [xcop/vss gCoD/gvss| 18
¢ |sop/ con g02/gCOD | 0541
Equation for: vss wss = xcod icv Change selection by :
@) clicking on variable
1 moving over varisble
I B stvausto Accept Cancel
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Exercise 2 Influent Advisor

Substitutethe equation for vss into the previous equation for x.

VR
W T .
Qu

WOE'Q
& QwU
QU o

Now find the equation fox in terms ofcod scod icv, andivt by selecting the appropriate itdm
reveal thecorrespondingquation and sughituting it into theaboveequation. In a similar manner
determine the equation farin terms ofcod frss frsi, icv, andivt. (Note these variabledefine x
solely in terms of user inpwtariables.YExercise2 i Question J)

6. Select the total carbonaceous B§{jbod) variablaevithin the Composite Variablgsanel undethe
Composite Variables header.

Influent Advisor - Library: cnlib - Influent Model: codstates - Biological Model: asm 1 [

User Inputs E State Variables Composite Variables
Influent Composition Inorganic Suspended Solids Volatile Fraction
cod |total COD 9COD/m3 o) M | inert inorganic suspended solids lgms | 07| (m [vssTssiatio [gvssygrss| 073
tn total TKN gN/m3 400 Organic Variables Composite Varizbles
b | fvee and ionized amemonia — . si | soluble inert organic material geoD/m3| 215 |x | total suspended solids g/m3 2389
Dissoived Oaygen 55| readily biodegradable substrate gCOD/m3| 860 |vss  volatile suspended solids g/m3 1792
[so |dissolved oxygen [goaims [ 0] xi | particulate inert organic material gCoD/m3|  559| |xiss | total inorganic suspended solids g/m3 5.7
Nitrogen C x5 | slowly biodegradable substrate PSSV I YA Ml bod  total carbonaceous BODS go2m3 2327
T | OERDER eI ‘ o0 ‘ xbh |active heteratrophic biornass gCoD/m3| 00| |cod | total COD gCOD/m3 | 4300
sonj) diniogen e o0 xba | active autotrophic biomass gCOD/m3| 00| |thn total TKN gN/m3 200
Alkalinity — xu | unbiodegradable particulates from cell decay | gCOD/m3| ~ 0.0|  Additional Composite Variables

Jsalk [ slkalnity mole/m3 | o] shod |filtered carbonaceous BODS g02/m3 5.8
e xsto internal cell storage product gcon/ms| 00 ! !
P e R 12 Dissolved Oxyamn xbod | particulate carbonaceaus BODS g02m3 | 1760
| e e o masinjesinimanig O il o
| VSS/TSS ol SIS o eib [Esandhonad S Rosa) B &0 bodu :‘otal ultimate carbonaceous BOD goaf 3 352ls
Qrganic Fractions . . D2 8
D snd | soluble biodegradable organic nitrogen | gh/m3 23| [y |fitered cOD o]
SR ———————— xnd | particulate biodegradable organic nitrogen | gN/m3 87| | od | porticulate COD 4COD/m3 | 3225
frxi | particulate inert fraction of total COD a0 |l ailins 001 otk filtered TKN gh/m3 2738
freu | part. cell decay products fraction of total COD |- ;"‘:a“:::v‘””“" gh/m3 00| itkn | particulate TKN gN/m3 122
frcbh | heterotrephic biomass fraction of total COD | - <alk ‘E“ﬁhmw ‘muwma ‘ 7.0| tn total nitrogen gN/m3 40.0
freba |autotrophic biomass fraction of total COD
Nitrogen Fractions Stoichiometric Ratios

|frsnh | ammanium fraction of soluble TKN [- [ os] ¢ [con/ Tk gcoD/gN | 108
ASMT Nutrient Fractions ¢ | cODbiodsg / Tk sconigN | 832
bn | N content of active biomass gN/gcop | :55‘ B ey - o
eun | N content of endogenous/inert mass gN/gCOoD 06 alleras s | o
& |xcop /vss gcoD/gvss| 13
¢ 80D/ COD g02/gcoD | 0541
Equation for: bod bod = bodu *fbod Change selection by :
{® clicking on variable
O moving over variable
fg B s Accept Cancel

7. Repeat the same processrestes4-5, to determine thequatiorrelating total BOIR3 (bod) to total
COD (cod) wusing the appropriate | nf l(bBxercige Fr act
271 Question?2). Please note that xsto is not a state variable in ASM1 and it is not included in the
calculations.

8. Close the Influent Advisor

9. Rightclick on the Bioreactor and navigatdmput Parameters > Operationaind change thietal
air flow into aeration tank to 20,000 ni/d.
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nE

Aeration Setup

{mis] aeraton method o
[mlse] specify oxygen transfer by.. D
T e E e d - N0
More..

Diffused Acration

I[m\ss]tuta\alrflnwmtnaaratmntank [ 200000) m3/d - DI

[mlss] distribution of air flow to aeration tank
More...

Mechanical (Surface Aeration)
[miss] seration powe
More...
Aeration Control
[miss] DO setpoint
More..
Pumped Flow Control
4] pumnped flow
[blank] controller

nt for control variable

E}

More.

() - - D

e

m3/d - D
OFF

O

O

Accept Cancel

the pumped flow to 100 n¥/d.

o 5]
Underflow
[RAS] proportional recycle OFF O
, [ - -0
[RAS] underflow rate m3/d - 0O
[RAS] underflow from layer () - * 0O
[blank] controller OFF O
blank] setpoint for control variable 0
More...
Pumped Flow
I [WAS] pumped flow [ 100.0] m3/d - DI

[WAS] pump from layer
[blank] controller

[blank] setpoint for control variable
More...

Model Parameters

[effluent] sludge blanket threshold concentration

[effluent] critical sludge blanket level
State-Point Analysis Model Parameters

[effluent] use design MLSS in state point analysis

[effluent] design MLSS concentration

() - = W

i

0000 mgTss/L v [
m ~ 0

!I

ON O
30000 mgTssiL v D

Accept Cancel

Al nfl uent

o

Exercise 2 Influent Advisor

10. Right-click on the Secondary Clarifier and navigaténtgut Parameters >Operationaland change

11. Switch into Simulation ModeRebuild the model when prompted.
12. From the Simulation Toolbar navigate 8cenario > Newand create a new scenario called

19



Exercise 2 Influent Advisor

[}

to start with a base set of data, and

ch are modifications to the base

n GPS-X. GPS-X allows you to

an specify the changes to the
save the scenario so

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

New Scenario

Derive new scenario from :

(® Default Scenario

Influent |

Accept Cancel

In the following scenar®you will explore the effect of changes in the influent characterization on
the plant performance.

Scenariol’ XCOD/VSS Ratio

In a word processor, credtee table below to record your answers for the following steps.

Influent Bioreactor SecondaryClarifier
xCODNVSs 1TSS (mgiL) MLSS (mg/L) RAS TSS (mg/L)
Ratio =1.8 ;55 (mgll) MLVSS (mg/l) _ Effluent TSS (mgiL)
XCOD/VSS TSS (mg/L) MLSS (mg/L) RAS TSS (mg/L)
Ratio =14 55 (mgil) MLVSS (mg/L)  Effluent TSS (mgiL)

6 13. Run the simulation at steadyate. Bydefault,the XCOD/VSS Ratigicv) is set to 1.8fbod= 0.66,
and ivt = 0.75. Check the Influent Advig@tep3 above).
14. Through navigation to the various output tategord your observations in the tablie.addition,
report a screenshot of the simulation results on the Outfall outpiEtedrcise2 i Question3)

outputs | E¥ ¥ T Eﬁ ﬁﬁi@ '—_Og'ﬁ.

I|’ Influent I/ Bioreactor |/ Secondary Clarifier r Outfall I

20



Exercise 2 Influent Advisor

f Influent r Bioreactor ’/ Secondary Clarifier r Outfall ‘

Qutfall

effluent ix

Simulation Results
effluent

Flow m3/d -
TS5 mg/L -
VSS mg/L -
cBOD3 mg/L -
COoD mg/L -
 Ammonia N mgh/L -
Nitrite N mgh/L -
Nitrate N mghl/L -
Nitrite/Mitrate N mgN/L -
TKN mghfL -
TN mghy/L -
Soluble PO4-P mgP/L -
TP mgP/L -
| Alkalinity mgCaCO3/L -
Total Alkalinity ~ mgCaCO3/L -
pH - .

15. Rightclick on the Influent Wastewater object and navigate Gomposition > Influent
Characterization In the User Inputs panel, under the Influent Fractions header adjust the
XCOD/VSS ratiq(icv) to 1.4.(Note: In Simulation mode, you can edit the Influent Characterization
ONLY in new scenarios, not the Default Scenario.)

Influent Advisor - Library: cnlib - Influent Modek: codstates - Biological Model: asm1 ]
User Inputs [ StteVarisbles Composite Variables
Influent Composition Inorganic ded Solids Volatile Fraction
cod |total COD gCoD/m3 | 4200 b [xii | inert inorganic suspended solids [gms [ 7se| [t |vssTsseatio [gvss/grss| 075
tn | total KN gN/m3 100 Organic Variables Composite Varizbles
S O — o/m3 . si | soluble inert organic material gcoo/m3|  215| |« total suspended solids afm3 307.1
Dissolved Oxygen ss | readily biodegradable substrate gCOD/m3|  860| [vss | volatile suspended solids g/m3 2304
[s0|dissolved oxygen [goama | 0] xi | particulate inert orgenic material gCOD/m3|  559| |xiss | totalinorganic suspended solids g/m3 768
Nitrogen C d x5 slowly biodegradable substrat gCoD/m3| 2666 |bod | total carbnsceous BODS gom3 | 2327
IO |CER e Eim3 0o ‘ xbh | active heterotrophic biomass gcon/m3| 00| [cod |total COD gcoD/m3 | 4300
Ennjl (s poen Rl ! xba | active autotrophic biomass 9COD/m3 00| |tkn |total TKN gh/m3 200
‘::fhr“:xmhm |mwm3 ‘ ,il xu | unbiodegradable particulates from cell decay | gCOD/m3 0.0 »::::mf;:‘t;:;ﬂ:;:::;::‘:gom pey 553
xsto | internal cell storage product gCoD/m3 0.0 goem g
ST DO xbod | particulate carbonaceaus BODS g02/m3 | 1760
i 065 ‘;0 ‘d\;;o\ved oxygen |902/m3 | 0.0‘ sbodu | filtered ultimate carbonaceous BOD | g02/m3 860
@ =S GUSS/gTSS o7 :::m;::a::mui:jmmw s o :;bodu partlcu\.ata ultimate carbonaceous BOD | g02/m3 266.6
e odu | total ultimats carsonaceous BOD gom3 | 326
fi | soluble iner fraction of toral COD snd | soluble biodegradable organic nitrogen gh/m3 278 | oq |fiered coD 0003 | 1075
PR S - xnd | particulate biodegradable organic nitrogen | gN/m3 88| |, oy |porticuiate con Y
foi | particulate inert fraction of total COD . 013 £ | PR il 001 |stln | ittered Tk g/m3 278
focu | part. cell decay products fraction of total COD |- :’I‘:EI:;;‘““” ol %00 lutkn | particulate TKN gh/m3 122
frxbh | heterotrophic biomass fraction of total COD ‘;alk alkalinity |mO‘E‘,m3 | 7_0‘ tn total nitrogen gN/m3 40.0
frxba | autotrophic biemass fraction of totsl COD
Nitrogen Fractions Stoichiometric Ratios
‘flinh ammonium fraction of soluble TKN |' ‘ 0.9 | ¢ |cop/TKN gCOD/gN 10.8
ASM1 Nutrient Fractions @ coDbiodeg / TkN gcoDgN | 82
ixbn | N content of active biomass gN/gCOD ‘ o | nesa /e 7 0825
ixun | N content of endogenaus/inert mass gN/gCoD alksms S o7
¢ |xcop/vss gCoD/gYss| 14
¢ |BOD/COD g02/gCoD | 0.541
Equation for ; No Selection [y seLECTION Change selection by
# clicking on variable
1 moving over varisble
fia B sewusw ﬂ ﬂ

16. Rerun the simulatiarComplete the table and report a screenshot of the reboiis inthe Outfall
output td. (Exercise2 i Question4)

Scenario 2i BOD5/BODultimate ratio (Exercise2 Question5)
21



Exercise 2 Influent Advisor

17. Right-click on thelnfluent objectand navigate t€omposition > InfluenCharacterizationSet alll
userinputs to the default values (icv = 1.8, fbod = 0.66, ivt = 0.75).

Influent Advisar - Library: cniib - Influent Model: codstates - Biological Model: asm1 [5]
User Inputs [q StmteVaribles Composite Variables
Influent Composition Inorganic Suspended Solids Volatile Fraction
cod |total COD 9COD/m3 b [xdi | inertinorganic suspended solids [ams | s07] [ Juss/mssretio [avss/grss| 073
ten |total TKN N/m3 Orqanic Variables Composite Variables
| — - s |soluble inert organic material gcon/m3|  215| [« [total suspended solids g/m3 2389
Dissolved Oxygen ss | readily biodegradable substrate gCoD/m3|  860| [vss | volatile suspended solids g/m3 172
so | dissolved oxygen [gozms [ 0o xi | particulate inert arganic material gCOD/m3| 59| [xiss | total inorganic suspended solids g/m3 0.7
Nitrogen C xs | slowly biodegradable substrate gCOD/m3| 2666| |bod |total carbonaceous BODS gom3 | 2327
T | S ghim3; ‘ oo xbh |active heterotrophic biomass gcoD/m3| 00| |cod |total COD gCoD/m3 | 430.0
[Nty gt oo xba |active autotrophic biomass gcoD/m3| 00| |tkn total TKN gh/m3 200
“:::I‘T:“;ﬁlimty ‘mwms ‘ - xu | unbiodegradable particulates from cell decay | gCOD/m3 0.0 :\::;ti :::;::;’:b‘;n‘:::zesom - s
xsto |internal cell storage product gCOD/m3 00 gherm -

P ryy— o] 13 Dissolved Oxygen xbod | particulate carbonaceous BODS, go2m3 | 1760
[ i o8 ‘::t, Ld;s:lved axygen [go2ma | 00| |sbodu fitered uttimate cartonaceous BOD | g02/m3 2.0
we |vssyrss ratio s | xbodu | particulate ultimate carbonaceous BOD | g02/m3 | 2666

— sabj ii=candianeedanas e 250|  lpodu |total ultimate carbonaceous BOD q02/m3 | 3526
PR I e—— snd | soluble biodegradable organic nitrogen | gh/m3 278| |0 | iered COD | s
i xnd | particulate biodegradable organic nitrogen | gN/m3 887| | con | particutote oD U ey
foi | particulate inert fraction of total COD sno | nitrate and nitrite g/m3 001 |stln | fttered TkN gh/m3 778
fru | part. cell decay products fraction of total COD |- 00 :‘:ﬂl ::;"""95” g O] utkn | particulate TKN gN/m3 122
frebh | heterotrophic biomass fraction of total COD | - 00 e [ [roterma | 0] | otslniwogen gh/m3 200
freba |autotrophic biomass fraction of total COD 00
Nitrogen Fractions Stoichiometric Ratios
[frsnih |ammaonium fraction of soluble Tk - [ 09 ¢[cop/mn gCOD/gN | 108
ASMT Nutrient Fractions < | CoDbiodeg /Ty soDigN | 82
ixbn | N content of active biomass gN/gCcoD DN _ oS
ixun | N content of endogenous/inert mass gN/gCcoD s —

&|xcop/vss gcoD/gUss| 18
<& |BoD/ COD g02/gCc0D | D541
Equation for : No Selection [0 SELECTION e T
® clicking on variable
(1 moving over variable

-
= QO ey

Accept Cancel

18. With all user inputs at the default valugsmplete the first row of the table belavith values from
the Influent Advisor

Total Filtered Particulate
Location Carbonaceous Carbonaceous Carbonaceous BOD5

BODS (bod)  BODS (sbod)  (xbod)

BOD5/BODultimate Influent
ratio = 0.66 (wwinf)

Bioreactor
Effluent (mlss)

BOD5/BODultimate Influent
=04 (wwinf)

Bioreactor
Effluent (miss)

22



Exercise 2 Influent Advisor

p 19. Close the Influent Advisor and run the simulation.

O 20. Rightclick on the miss steam and navigateQatput Variables > Composit¥ariables and
complete the second row within the taflae value fomlsstotal carbonaceous BODS is provided
in the first screen. Select the Mérebutton to find another screen with filtered carbonaceous BOD5
and particulate carbonaceous BOD5 values.

21. Repeat step47-20 after adjusting theBOD5/BODultimate ratio in the InfluentAdvisor t0 0.4
Report the values ifinal two rows ofthe abovetable. Discuss the results.
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