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Introduction to Version 3 of the Avista Advisor.

Since its earliest conception, we havenad to make the Advisor a simple yet useful tool for reverse
osmosis plant designers and operators. With this latest version, we have redesigned the software to
provide a number of additional tools, including biocide recommendation, coagulant recommemdatio
dechlorination calculations and additional information on each dosing system to allow the pumps and
storage tanks to be easily sized.

Also included in this version are an improved cleaner selection page and the ability to directly input a
membrane conentrate analysis enabling a more accurate design to be produced for nanofiltration
systems.

These additions turn the Avista Advisor 3 into a complete formulated chemical design tool for reverse
osmosis systems allowing the chemical consumption to be leddm) the equipment to dose it to be
sized and the costs of applying the products to be calculated. We hope you find it a useful tool.

Avista Advisor 3 allows you to calculate the following chemical dosing:

f Antiscalant e
ﬂ BiOCide E-ID:slingDesTgnSummary | ChemicalUsageSummaryl
i CoagU|ant [TAntiscaiant | ™ Biocide | "Coaguiant | " Cieaning | Dechiorination |
1 Cleaners

9 DecHorination == = &

{1 pH adjustment —_wT».,,.-aﬁ-aE

It will also allow you to calculate

Dosing pump flowrates
Dosing tank sizes i
1 1 Coagulant  Dechlorination Biocide Acid Dosing Antiscalant  Chenical

Chemical consumption
Chemical usage cost

= =4 -4 -4

Screenshot of the Advisor Main Page which links to all calculations

You will be able to produce datasheeingouts for each product calculated and summary sheets for
dosing equipment sizing and chemical consumption. The calculations can be performed in any order
but it is recommended that the project information is completed first, followed by the antiscalant
projection as this is the key to sizing all the fneatment equipment. The following pages guide you
through using each screen.
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Getting Started

Although not required to operate the software, we ask you to register your copy of the software to
ensureyou are kept up to date with the latest version.

Navigation

Avista Advisor 3 opens onto the screen shown on the previous page. This page allows you to access
all the calculation functions via the 8 blue buttons at the top of the page.

The file managaent, registration and help functions are included on the grey button bar along with
the print function.

The help button will take you to an online version of this guide.

Creating a New Projection

Click on the project information button to input data ¢me calculation to be created. Once this
sheet is complete it is recommended that the antiscalant calculation is completed.

After that all the other products that are required can be calculated in any order.
Once all the data is entered please rememtesave your file.
Project printouts can be generated by selecting the print icon.

The following sections describe each calculation page in detail.
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Antiscalant Projection

The antiscalant calculation in Advisor is based on requirenfi@n@in inhibitor to control the scale in the
concentrate from the membrane system. This is normally done by inputting the raw water analysis,
temperature and system recovery, and allowing the software to calculate the concentrate analysis. The
concentrateanalysis is then used to compute the scaling potential, which is then related to a requirement for
Antiscalant. While this is generally sufficiently accurate for reverse osmosis systems, the analysis of the
concentrate from a nanofiltration plant is hightiependent on the membrane that is selected. Therefore, for
nanofiltration systems the facility is provided to input a concentrate analysis. This information is available on
the projection that is obtained from the membrane manufacturer.

unvista Advisor 3 - Pilot Plant - 300.0m3/hour - [Raw Water Analysis] - |EI|£|
. == x|
nl=a & 8 2l x|
Raw Water - Pilot Plant
mgA mgl -
lon lon CaC03 meql ~pH Adjustment
- Feed Dosed
Sodium 10100 219.65| 4393
Potassium 15.60| 19.95) 0.399 PH |ﬁ.ao @
Calcium S1.40] 12825  2.565
Magnesium 2900 11925 2.385 Acid Dosing j ISquuric Acid j
I
I':'I::: anese 0i: 0.40 0.008 coz2 42.28ppm 61.2772ppm
Barit?m 0.022 0.040 0'000: col 0.1104ppm 0.0830ppm
N 0.014 0.010| 0.0002 14.9ppm 100% Sulfuric Acid
Strontium 0.237)  0.270| 0.0054
Alumini
uminium 0.04 0200  0.004 Temperature

[
Chioride 130.00] 183.30)  3.666
Sulphate 110.00] 11450 2,290 rSealing
Bicarbonat: . I
“;:raart;on € 2 m_g.g 177.80 3.556 Calcium Sulphate 1.22%
Fluoride 4N _3'30 0.076 Barium Sulphate 35.42%
Phosphate 0.65 1.70 0.034 Strontium Sulphate 0.73%
Silical - 0'_‘}0 - 0.00 0'2_00 Calicum Fluoride 2.68%

1310 10.90 0.218 Langelier Saturation Index -1.04

Stiff & Davies Index -0.95
Total #8110 Calcium Carbonate Precip Pot 1.0
E

TS §72.99
lonic 0.013 Cancel |
Strength I—I

Raw Water

The raw water analysis may be input as mg/l ion, mg/l calcium carbonate or as meqg/l. As each input is made,
the correspondingralues for that ion are automatically calculated and displayed. The ionic strength and total
dissolved solids are also displayed is the levels of scale in the feed water and the carbonate and carbonic
acid levels. A running total of anions and cations is calculated and the required level of sodium or calcium (in
the event of a shortage of cations) or chloridesoifate (in the event of a shortage of anions).
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If acid or sodium hydroxide is used to alter the feed water pH, then the required chemical may be selected
from the pH correction drolown box. Hydrochloric or sulfuric acid may be selected, or sodium hydroxide
may be used to increase the feed water pH. The revised level of carbon dioxide and carbonate is displayed as
the pH calculation is made. pH adjustment is not normally required for scaling control.

It is necessary to input the feedwater analysis for all ggtpns, even those that will have a brine analysis
inputted, as this screen provides pH and temperature data used in other calculations.

hyOS (GKS 41 GSN Fylrféeaira Aa O2YLX SGS> GKSy GKS Iy
button.

Calcuation

The software calculates the concentrate analysis based on typical membrane rejections, calculates the scaling
potential of the concentrate and the required level of antiscalant to protect the membrane system. This is then
converted to a feed dosate.

nAvista Advisor 3 - Unknown - 300.0m3/hour - [Dose Rate Projection] - IEIIzI
=R
_I EEIE 2l x|
—5 ion Index  Antiscalant Selection
Vitec 3000 =l
LSl rAntiscalant Dosage
CaS04 [] 200 pom
BaS504 [ .00 pp
Sr504
CaF
r % Recover
Fe v Maxlmlse
Mn I 80 j
Al
5i02
CaCO3
CaPD4
MgOH
0% 20% 40% 60% 80 100% 120%
Raw Balanced Dosed Reject _AF::;a\;DaTer
[Cas04 o.01 0.01 o.01 0.19) Flowrate  379-00 m3/hour
LSl L4 -L04 1.2 063 Product Dilution  1003% =
[BaSiod 0.58 0.58 0.51 6.37 Dosing Pump Rate -
B304 0.01 0.00 0.01 005
ICaF 0.03 0.03 0.03 1.63] 0.652 I/hour
Ca P04 -2.65 -3.80 -3.20 397 10.87  ml/min.
ICCFP 1.0 1.0 1.3 173.0
MvizOH 0.00 0.00 0.00 0.00
EE“E:“'?T | Show Anal sisl Back | | oK
Analysis 4 : I
T

By adjusting the system recovery, the concentrate analysis will change, thus changing the scaling potential. The
scaling tendency for the salts that are a concern on an RO plant are displayed in graphical form, and in a table
beneath the graph. Ifite user wishes to see the actual values of the salts in the concentrate, then these may
0S RAALIX @SR o6& LINBaaAy3d (KS a{Kz2g l!ylLftearaé odzidz
G{K2g |/ KIFENIié¢ odzitdiz2y o
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The Vitec antiscalant may be sdtst by using the drop down list. The dose rate of antiscalant is displayed, or

Ay GKS S@Syid GKFdG GKS aoltAy3a LRGSYGAlt Aa 2dziaARr
displayed. A flow rate for the dosing pump is also displayedhe event that the flow rate is below the limits

of the available pump, then a dilution may be applied to the antiscalant.

Should the projected concentrate analysis be significantly different from the projected (or actual) analysis, then
theconcentrates y I f @aAa YI& 06S AylLlzi RANBOGEE o0& LINBaaiay3a i

Reject Analysis

For systems using nanofiltration type elements, the conventional membrane rejection calculations are not
sufficiently accurate for a scaling projection to bede. For that reason, a concentrate analysis may be
entered by clicking the concentrate button from the raw water analysis screen. If this option is taken, then the

system recovery is included to calculate the feed flowrate only.

Antiscalant Selection

There will normally be a number of antiscalants that can control scaling in the system. Please consult the
antiscalant selection guide or your Avista representative for advice on the most appropriate product for your
application. Your representative liMiake into account relevant product approvals, water source and cost in
use when advising the most appropriate product.

Once you are satisfied with your product selection, press OK to return to the main page. The antiscalant tank
will now show your selged product, and the calculations will be included on the Chemical Dosing Summary
and Chemical Usage pages.
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Biocides

Biocide selection andptimizationfor an RO plant is best made during the first year of operation of a plant.
Many dants operate successfully without use of a biocide. As there is no valid test available to determine the
potential requirement for a biocide at the design stage, the biocide dosing can only be based on experience,
either from similar plants or during opation.

uAvista Advisor 3 - Pilot Plant - 300.0m3/hour - [Biocide Dosing] - IDIﬂ

=181 x|

NECEE 5]

Biocide Dosing

Feed Flow to RO 375.00  m3thour

Purp Rate: 15.27 I/hour
Dozerate

Dilution of RoCide DES

and RoCide DB20 is not Raw water Type Suface wWater -
recommended. Please

conhtact your Avista Temperature |1 [ IC vl
representative for

information & pply 50mg/| of RoCide DE20 for BD minutes every 7 days

' Use the fallowing biocide

Biocide IHDEide DEZ20 Vl
Dozerate |5U g/l

" Continuoug
& Intermittent

I_ mirtes every I?_ Ida_l,ls I :

The Avista Advisor includes a recommendation for biocide dosing based on the water source and the operating
temperature. This allows a designer to include the necessary equipment or designate space for a dosing
system should it become necessamthe future. By selecting the appropriate water source and temperature,

a recommended biocide and application rate will be made, and can be selected by clicking the first option.

In the event that sufficient specific experience is available, thensteond optionc ¢! &S G KS F2f ¢
0 A 2 Og\nidyBkie selected and the actual biocide dosing regime chosen. The dosing pump rate for the plant
will be calculated based on the total feed flow to the RO plant.

A8
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Coagulants

The selection of a coagulafor use in pretreating an RO plant is best made using either jar tests or a pilot
study on site. In the event that this is not possible or practical, we have included options to make an estimate
based solely on the source of the water, or on the feedawaarbidity and colour.

nAvista Advisor 3 - Pilot Plant - 300.0m3/hour - [Coagulant Dosing] = |EI|5|

=12l x|

NECE %]

Coagulant Dosing

Average Feed Flow ta Filters

386.25m 3/ hour
Feed Flow to RO
37500 m3rhour

Pump Rate
Litres/hour
in | Avg | [LEH
0.263 | 0.334 | 1.314

Tank C trat ’
ani onsentaien Water loss across filters SZﬁ

100% vy ﬁ
Raw Water Type ISurface W ater 'l
(™ Typical coagulant application iz 2mg/| of Roluest 4000

r E stimate the coagulant consumption based Turbidity |<2 MTU VI

on these raw water parameters, Color
* Select Coagulant |<‘I 0 Hazen jv
Coagulant oQuest 4000
Minimum Doserate 1 ma|
Awerage Doserate 15 ma|
M awirnurn D ogerate 5 mi|

-

Select the correct water source from the drop down list. As the source of the water changes, the
recommendation for coagulant based on the water source can be seen as an option immediately below the
selection box. To recommend @agulant based on the colour and turbidity, select the second option
Estimate the coagulant dose based on these parameteasd select the turbidity and colour range from the

drop down boxes. If jar tests or site trials have been completed, then aralagbse rate may be entered by
selecting the third option.

As the coagulant dose rates are selected, then the dosing pump rate will be shown in a box. If the pump rate is
too low to be dosed accurately with the available dosing pumps, then the concemtriatihe dosing tank may

be varied to increase the dosing pump rate. An allowance for backwash water may be made as a percentage of
feed flow, to account for additional chemical.
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Cleaning

A cleaning projection may be carried out, for a systdmp to three stages.

T Avista Advisor 3 - Pilot Plant - 100.0m3/hour - [System Array Design] ;Iglll
Z|E & 7l x
r i3 iy W
=6 >
.
ITwo Stages j IB" diamater 8040 element j IEIean each stage individually j
Stage 1 Stage 2
Pressure Vessels IJE | 4
Elements per Vessel |_5 |_5
Vessel volume (litres) | 1056 | 528
CIP Tank volume {litres| | 1056 | 528
) (ltres) Foulants
Pipework 158.4 [79.2
Total 22704 1135.2 Cancel |

By selecting the number of stages, the number of pressure vessels in each stage, and the number of elements
in each of the pressure vessels, a calculation will be made of the volumes of fluid held in the pressure vessels.
An estinate, based on this figure, will also be made for a suitable CIP tank and the volume of the pipework.

By clicking on the volumes for the vessels, the CIP tank and the pipework, these figures may be altered, either
by directly entering a volume or by alteg the basis of the calculations.

Al0
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Cleaner Selection

The second part of the cleaning section relates to chemical selection. The most appropriate cleaners for the
FLILJX AOFGA2Yy YIeé 0S aStSOGSR o0& fOff AN WY IF AdktSH o B4 Sada
YIed 0SS fAYAGSR (2 2yté LRO6RSNBR Of SIYySNaER 2N 2yf @
F2dA Fyld YlIe 06S aStSOGSRI 6KAOK gAff 0SS GKS YIF 22N Az
maydo S F RRSR® LF¥ GKS F2dzZ lyida IINB y20 1y2¢6y>x (GKSy |
general purpose cleaners for the system. The cleaners may be manually selected by using-tfmaardyoxes

at the top of the screen. Selecting the degrof fouling affects the recommended concentration of the
chemicals. Altering the number of cleans per year will change the chemical consumption figures in the
summary tables.

unvista Advisor 3 - Pilot Plant - 100.0m3/hour - [Cleaning (2)] - |EI|1|
B =151x]
ol =lel &l 2l x|

Biocide Preclean |Not used =l

Primary Cleaner [RoClean P703 |

Reverse Cleaner Order |
Secondary Cleaner |HoCIean P11 =l
Cleans Per Year 4 il

¥ Select cleaners based on the following foulants
~Primary Foulant ~Secondary Foulant{s)

Maintainance Clean

O®MODDDDD

Carbonate Scale
Sulphate Scale

Colloidal Fouling
Organic Fouling
Biological Fouling

Iren / Manganese Fouling
Silica Scale

[~ Carbonate Scale

I3 Collouhl Foullng

[” Organic Fouling

[~ Biclogical Fouling

[T Iron/Manganese Fouling
[T Silica Scale

&
o
e

Cleaner Preference

Select optimum cleaner
Select only powdered cleaners

Select only liquid cleaners

~Level Of Fouling
" Light Fouling
& Moderate Fouling

" Heavy Fouling

Back

Done

All
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Dechlorination

Dechlorination is essential for any RO plant feetwvaontaining chlorine. The most common chemicals used
for dechlorination are sodiumtmetabisufite powder (SMBS) or a solution of sodium bisulphite. It is important
that the chemical used is catalyst free. A suitable sodium bisulphite solution mayupeedofrom Avista
Technologies as Antichlor 30.

“Avista Advisor 3 - Pilot Plant - 300.0m3/hour - [Dechlorination] - IEIIﬂ

& 15| x]
ol (|l s 2l x|

Dechlorination

375.00m 3 hour

" Dechlarinate before media filitration
& Dechlarinate after media filtratiore

Pump Fate
5.40 litre:z/hour I 1.2 madl total chloring in water
Jsntichlor 30 =
Tank Csonrl/c:x:vr}t:}atlo‘n Fi atio of sodium bisulphite ta free chlorine
S 1.8ma/] per Tmg/| freee CI2

d 3|

o]

The required level of sodium bisulphite for dechlorination is between 1.8mg/l and 2.6mg/l of SBS per mg/l of
chlorine. The level required depends on the contact time available and temperature.

Advisor allevs the operator to vary the level of SBS required, the level of chlorine present in the feed, and the
concentration of the supplied chemical in the tank. If SMBS powder is selected, then the dilution in the tank is
automatically set at a maximum of 40% thss is the maximum solubility practical for this chemical.

The option to dechlorinate before or after media filtration is provided, and this allows for the additional
chemical required to dechlorinate water for backwash. Avista recommend that the vgatiechlorinated after
filtration, as this will reduce the possibility of biogrowth in the filtration system and improve the filtration
efficacy.

Al2
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Chemical Dosing Summary

The chemical dosing summary page gives a table with a summary of thecpgseilected, with the dose rate,
concentration in the tank, and the total pump flowrate to satisfy all the trains.

By clicking the chemical name for each product, a design summary for the chemical dosing system will be
displayed. For most chemicals, tkeaare three options for the chemical dosing; a single pump and dosing tank
dedicated to each train, common dosing for the entire plant, or a single pump per train drawing from a
common tank. If a common dosing system for the whole plant is selected, tieemumber of dosing pumps

may be varied. The pump dosing range will then be displayed, with minimum and maximum pump flows
displayed. The coagulant dosing system is limited to having a common dosing system for the entire plant.

4 Avista Advisor 3 - Pilot Test - 300.0m3/hour - [Chemical Dosing Summary] =RIC X )
= =[] %
D =el g B8 @ x|
Permeate Flowrate - 300.0 m3/hour Feed Flowrate - 400.0 m3/hour
Permeate Flowrate - 100.0 m3/hour per Feed Flowrate - 133.3 m3/hour per
Chemical Coagulant Antiscalant Biocide Dechlorination Acid
Product RoQuest 4000 | Vitec 3000 RoCide DB20 | Antichlor 30 H2504
Dose Rate | 2mg/l 2.1mag/fl 50mag/l 6.0mg/l 12.0mg/l
Conc. 100% 1002 1002 1002 100%
Pump Rate | 1.4011thour 0.2lfhour 16.2871/hour 2.4001f/hour 2.6671fhour
Antiscalant
" One dosing set per train Tank Capacity
@ Common dosing set for the plant Days | Litres
" One pump per train. common tank. 1 18
Tank Concentration 100% =/ 7 124
=l 30 532
1 ﬂ dosing pumps each rated at 0.7391/hour
Minimum pump flow. one pump and one train = 0.2461/hour
Minimum pump flow. all pumps and one train = 0.246lfhour
OK
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Chemical Usag Summary

The chemical dosing summary screen gives a single page summary of the products selected, dose rates and
annual chemical consumption. A further tidbased quantity may also be selected, with daily, weekly, monthly
or quarterly options.

From thisscreen, a chemical consumption may be generated.

4 Avista Advisor 3 - Pilot Test - 300.0m3/hour - [Chemical Usage Summany] (=)

N EE

5
D@ s B @ «

Online Chemicals

Chemical Product Dose Rate mw
Anitscalant Yitec 3000 2.1mag/l 612kg 7447.9kg
Coagulant RoQuest 4000 2mg/l 593kg 7218.2kg
Biocide RoCide DB20 50mg/l 160kg 1825.0kg
Dechlorination Antichlor 30 6.0mag/l 1728kg 21024.0kg
Acid H2504 12.0mg/fl 865kg 10530.0kg

Cleaning Chemicals

Chemical Product Applicati Per Clean Per Year

Alkaline Cleaner | RoClean P111 2% 68.1kg 272.4kg
Acidic Cleaner RoClean P303 2% B8.1kg 272.4kg
CIP Biocide Not Selected

" Request |
Quotation OK

Based on the time period set at the top of the screen, a recommendation for the number of packs of each
selected chemical will be generated. An indication of the total period the packages will lastvis $ho

indicate if a smaller pack size would be more appropriate. Delivery details can be added, which together with
the pack sizes and quantities will be shown on the quotation request page on the print out.
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