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Hydranautics- Nitto
Proprietary Desigh Sofware

http://membranes.com/solutions/software/

v IMSDesign-2016: (Integrated Membrane Solutions Design) is the
latest version of Hydranautics RO membrane projection software

v/ RODataXL: normalization program tracking your RO system
performance by inputing reference and operational data. Graphs of
operational and normalized parameters automatically updated with
each input.

v HYDRAcap MAX web simulator: UF membrane simulator is
Hydranautics’ first web based program to fully design the operation
and the control logics of a new system

v HYDRAsub system design: an easy tool for Hydranautics MBR
membrane system projection
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Before: ....
Review of Project Specs Requirements

*Permeate capacity

*Filtrate / Permeate quality (NTU, TDS ..)
*Specifications

*Recovery rate

Max Feed Pressure

*Average permeate flux rate
Membrane type

Size of trains or Number of units
*Quialifications (equipment, OEM)
*Pilot unit verification

*Technical support

*Delivery schedule

Performance warranty
*Penalties
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Feed Water Infos

« Source

« Salinity and composition of individual ions
and possibly specific contaminants

.+ pH
« Temperature (min, max)

« Turbidity (NTU)

« Suspended solids concentration
« Silt density index (SDI)

« Total organic carbon (TOC)

« Bacterial count
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IMS Design Features

« Detailed Water Analysis — including Custom lons, Multiple Analysis,
Saturations

« Chemical Pre-treatment — pH adjustment

« RO Design - system configuration (number of stages, passes,
recirculation, ERD, booster ..) and membrane selection

* Preliminary Calculation Results
« Full System Printount

« Additional features
Flow diagrams
Summary Calculation (easy Graphs of output vs operating parameters)

e Custom Flow Diagram

« Summary Calculation

« Chemical Post-treatment — Degasser, LS| adjustment
« Power Calculations — pumping specific energy kwh/m3
« Cost Calculations
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Water Analysis

About Online Help  Design Guidelines

Design Calculation Post Treatment

~ | Open é @

- )
© | Open Save Custom Tans | Multiole Analysis @. e esdt vt Standard Calculator

% Save As

Project file Dptions Analysis Save

coject: Calcutated b: LT 25 0BT | Brackish Well Non-Fouling Date: 10/18/2016
! = 1 = Brackish 3 - F O )
- _ mg.l"l coz 0.01L) mgfl E Conductivity Sea 3 Well 3 m
Waste ’ Surface | =
DT — : |
—— ] RO te
mg/l ma/l CaCo3 ma/l mg/l Caco3 h ) ok
& 0.00 0.00
- | | | | D'DS| E—;— Add E Remove
Mg [ soc0.00] [20431.80] 0.00] e
#Na | o.00| | 0.00] 0.00] I NewFie
K | o.00] | 0.00] 0.00]
HH4 | o.oo | 0.00] 0.00]
Ba [ ooog] | 0.00| 0.00]
5r | Total Flow: 0.00
Calculated TDS | madl * Ditt: 100% Ions out of balance by over 10%.Adjust concentration or
Osmotic pressure bar Autobalance by clicking underlined ions.
Ca3[P04)2 51
CCPp mag/|
Langlier 51
YDRANAUTICS
Nitto Group Company
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RO Design

About Online Help

Analysis

EFE

.- MNew

Design Guidelines

Calculation Post Treatment

- ; =y ;

Ty Perm. Blending - Hybrid — =

= * HH E e % @
o — = EAD Ill E | -y v ;- = kil
W Uren Save Qg il are @ Run | FloatingDiagram Summary Calc.  Print Flow Diagram Basic  Partial Split Partial Tools Standard

Calculat
@. Save As H Conc, Recirculation  BoosterPump v S
Project file Options Actions Two Pass Tools

Date:

Project: LSS 10/ 18/ 2016

Feed pH 8,10 g.80] Chemical |"="' - | |' - ¥ | Total plant product flow, m3‘h 33
‘ Permeate recovery % 40,00 ration, % = - Number of Trains
Permzate flow/train, m3h T 184,00 org! P1 Permeate to P2 feed %
| Average flux Imh 14,0 ¥EArs 3.0 3.0 Pass 2 bypass (%, m3/h}
Feed flaw, m3/h 55.67| Flux decline %, BEryear 5.00 .00
Reject flaw m3/h £.67| Fouling facter 0,857 0,912
Recirculation flow m3/h 6,67 SPincrease % peryear 7.0 5.0

OO f

System Specification

Stage 1
Element type SWCS MAX Stages
Elements [ Vessel 7 RS
Mo. of Vessels 46 Recalc array
Permeate pressure. hap 1.0
i 2 I

S S Stages
Element type ESPAZ MAX | [EsPAz Max | s
Elements [ Vessel 7 7

Recalc array

Na, of Vessels 4 2
Permeate pressure, har 1.0 1.0

Version 1 1.216.7

Design : Ayoun Moussa - 141016 | msd-support @hydranauticsprojections.net |

Screen resolution : 1920 1080 | FontSize: 100%:496 DY} _
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Element Selection

Element Selection

Recommended Membranes 1 n

Muarainal Salt : . o[ | Teste Feed . .
Model production | rejection, Element type Si‘zgﬂ%ﬂ & :-Egu:'el‘—'?:;) S{.—:EEEF Fressure| Pressure P‘el_'lrE;ate
lapd) LR At | [ Fniies (p=i} (p=i)

ety S e e300 99,8 SWRD High Rejection Bios..

SCS SWRO High Rejectian
SWCE MAR SWRS High Rejection
SWCS-L0 SWRO High Rejection Bias,.,
SWCE MAR SWRS Highest Flow
SWCEe-LD SWRO High Flow Biostatic

» Element pre-selection by software based on the feed type
» Feed pressure and permeate TDS shown on selected elements

gl
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RUN and Preliminary Results

About Online Help  Design Guidelines

Analysis

v | Open

[ﬁ Save As

Save

Calculation
2 ;
fperm. Elending
gl?&arrn_. Prassure

E Conc. Recirculation

Trains

Fead pH

Permeate recovery
Permeate flow/train,
| Average flux

Fead flaw,

Reject flaw

Recirculation flow

'{Hyhrid

@ERD

Booster Pump

Post Treatment

& &

Return

8.10 6.80
% 40,00 S0.00
m3fh = 184,00 60,00
Imh 13,0 24,9
m3/h
m3a/h
m3/h 5,67

Chemical

Solution concentration, %

FloatingDiagram Summary Calc.

=1

[ v

Print

Flow Diagram

Chemical dasing
rate

Membrans age, years
Flux decline 3, Bervear

Eouling factar

SPincrease % peryear

‘ Array Vessels | Fesd(bar) | Conc(bar) |Feed(m3/h) | Conc{m3/h] | Flux (Imh) "gﬂ“ﬁéﬂ“ “ﬂf‘
1-1 46 75.2 73.5 10 3 13.9 319 1.05
2-1 & i0.8 8.1 16.67 4,72 41,8 514 1,26
2-2 2 7.9 6.6 S.44 3.321 21.4 25.9 1.15

Permeate Concentration

Ca K Sr PO4 o
Mg MH4 HCo3 sioz2
Na 1 Ba 504 B o

Bas504, %

ca3(Po4)2
sI

Concentrate saturations and parameters

5r504, %

5i02, %

CaF2, %

Osmotic pressure

cere [2002088] mg/

Calculation Resulis (Al fows are per vessals)

! BvDRANAUTICS

Nitto Group Company

Sea Surface MF/UF

Covstem D

Total plant product flaw,
Mumber of Trains

Pi Permeate to P2 feed,%
Pass 2 bypass (%, m3/h)

- ._;-'-_ -

Basic | Partial Split Partial

Date:

m3/‘h

X H

Tools Standard
v Caleulator
Tools

10/18/2016

Screen resolution ; 192

Nitto 55 )pranauncs
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Chemical Post Treatment

Restore Dosing  De

W Analysis Design Calculation
MNew

SO = I I

| Open Save

@ Save As

Project file Options

gasser

=&  About OnlineHelp Design Guidelines

=

]
Print

Calculated by:

Temparatura:

¥

="

-
Water Type: RO Permeate Date: 10/18/2016

0 [ |

co3 ma/|

coz ma/l | E Conductivity

Total, meg/l

HCO3

Total,

ma/l mg/| CaCd3

-

meq/|

Dosing Rate of Chemicals, mg/l (100% Concentration)

MNaOH NaHCDZ Na2C03  Ca(0H)2 H2504 HCl coz NaoCl

| @] ooz]| coz]| ooz][ ooz]| coz]| ooz ooz

Calculated TDS ma/l
Dsmaotic pressure bar
ca3(po4)2 51

CCPP ma/l
Saturationindex Langelier

Caso4
Bas04
5r504
CaF2

Silica

Nitto s

Analysis: New | Design; Ayoun Moussa - 141016 |

Nitto Group Company

Version : 1.216.73 § |

Email : imsd-support@hydranauticsprajections.net |

Screen resolution ; 1920 % 1080 | Font Size; 100 %496 DF]




Power Calculations

=& About OnlineHelp Design Guidelines

v Analysis Design “alculatior Post Treatment
|§| Mew E - 4
- o - -
S o | S L @ | & oo
— PowerRequirement. Chemical Requirement Cast Print  DefaultValues Select Currency il
@ Save As
Project file Calculations Options

Power Calculation

Pass 1 Pass 2 -
Pump / Boost pressure bar | I-‘3.£| | ;{.9|
| Product flow m3/h e | .-_-| | >:'~=Z'.C'|
Pump flow m3/h | _-.-_-| | EE.5| t
Pump efficiency LY | m | 83.0|
Maotor efficiency i | 93.U| | 93.CI|
VFD Efficizncy % | 57.0] | 57.0]
Power/Stage/Pass lawe | ;359,5| | 23.S|
EHP | ._»_:3-5,5-| | 3'-..':'-|
T pumpingpower o
Pumping specific enargy  kwh/m3 7.24

. =
Nitto [ )RRANaUTCS

Analysis : New | Design : Ayoun Moussa - 141016
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Chemical Requirement

]

=g About OnlineHelp Design Guidelines

4 Analysis Design Calculatior Post Treatment

(] new B .
o Bl : & v -~ :
= | Open % :
el Haye PowerRequirement | Chemical Requirement  Cost Print  DefaultValues Select Currency
@ Save As

Project file Calculations

System

Feed flow,m3/h | 260.00] | 56.57] Solution canc.

Permeate flow.ma/h | 184,00

Specific gravity

Total Product flowm3/h | 183,92 .33 Solution cost uso/l of 10% sl
[ 7 Dose, ma/l 100% basis -
Summary of Chemical Cost Consumption ka/h

Permeate Permeate Total
e e

usD/m3 [ c.000 G0 080 :

usD/kgal | Solution conc. ag 0.0
1SD/Mega litres | Specific gravity
-USD/Mega usgal | Solution cost usny| of 10% sal.
UsD/Mega m3 | Dose, mo/l 100% basis
UsD/acre.f | Consumption ka/h

Salution cenc, 3
Specific gravity 1.20
Solution cost UsDy/| of 10% sol.
Dose, mag/l 100% basis
Consumption karh

- =
Nitto i RRANAUTICS

nalysis : Mew | Design: Avoun Moussa - 141016

L2y HRANAUTICS o Nitto

Nitto Group Company



%_,g

COST Calculation

I 1MSDesign B ]
=g  About OnlineHelp Design Guidelines

i Analysis Design “alculatios Post Treatment
SR = * = &
i = ﬂ A @ = [ﬁ’ USD - USA v
— PowerRequirement Chemical Requirement Cost Print Defaultvalues Select Currency
@ Save As

Project file Calculations

Cost Calculation

Plant capacity m3fk - Plant life, years i5.0

Specific investment, USD/m3/h Membrane life, years
Investment, USD Membrane cost, USD/element

4 Interestrate, % Mumber ofelements

wil ¢
o

Plant factor, % 50,0 Inhibitor cost UsDykg z.20

Power cost, USD kwhr 0.200 Inhibitar dosing mgil =

Power cansumption kwbrmI = Acid cost ustvkg * 1.50
Maintznance(% of investment) Acid dasing mafl -

Cost Calculation Results

L)
o

Capital cost uso/m3 017
Power cost usn/m3
Chemicals cost usD/m3
Membrane replacement cost UsD/m3
Maintenance cost usD/m3
Total water cost usD/m3 1.80

- [ _}
Nitto [Rmrcs

Analysis : New | Design : &youn Moussa - 141016

YDRANAUTICS

Nitto Group Company

Nitto



ROData - normalization tool

v’ Data log sheet
Collect daily operating data (At least one set of data per shift)

v Normalization to a given reference performance

to identify the effects of fouling and membrane degradation vs.
normal changes in plant performance

Element .
Selection  SWC4MAX S== IUNANAUV GO
BN Nitto Group Company
401 Jones Rd, Dceanside, CA 92054
1-800-901-2500

embranes.

Ce b Flows Pressures MNormalized Data
¥ v % Salt Pemmeate Differential Wates Transport

Feed Permeate Con Permeate] Feed Con P Passage  Flow Pressure Coefficient Tra
ate Hour | Tubidity  SOI pH T f [¥ Ge [ Pr Pe Pp SSPn GSPn OPn WTCn
NTU o « [ a5 ik T mih bor T bar T b Z__ " mih mis - kPa
24 823 1 57250 341 6731 3505 8591 6326 221 037 T oERe T ZTISE-09 1€
24 83 116 57250 337 6798 33 6585 632 203 7 03 " 33084 roOZTHE03 7
24 83 16 57250 3% 6797 301 659 6328 207 " 036 7 3308 ro2mwiEes 71
4 839 16 57250 3 57 350 6565 6313 185 7 038 T 32831 : 2B3TE-03 : 1€
24 2693E-09 1
24 ROData r o 2g3E-09 T i
24 T T B T - ) - - FoO2BT0E-09 T if
24 b N ro2eEM 71
85 roject Name i 2 BBSE-09 1
4 ) Rack 1‘ ro272E08 7 19
24 roo2mmENs "
24 " O26WE-03 7 10
74 Train 1 = Date m 2 Hour 5 v rooZB2E-03 7 1
24 = E‘ r o 2B0SE-08 T 1
24 © o O2800E-08 7 1
[ ] 24 — roZBOTE-03 " 1
24 Reference Data Operation Data | * esyEm T
24 roO2B4%E-08 7
24 Optional Data r o O26S5E-08 7 1
24 Feed T ; ional Da ‘ r zesoE-08 7 1
& emp 146 ¢ Conc Flow 6885  m3h P rofmEm r
24 ' 26306-09 17
24 Feedsainity | se750 us PermeateFlow | 342,4 | m3IM | FeedpH 8,24 TO2640E-03 T 1
1l - roo2m0E08 7 4
8 Perm Salinity [—279 s Feed Pressure 66,13  bar SDI (15) T ozesEos r o1
24 T NTU 26426-03 T 1
e r o r m a n c e u S e # pemBeckPres [g76  bar Concpresare [ 63,38 bar | Tubidly rozewmEa 71
24 ToO263E-03 "1
24 ro2e2sE-03 " o1
23 Operator " 2603E-03 © 13
24 ro2esE-08 7 1
S Comments I ro2EE0E-08 T 1
24 roo264aE-09 7 16
24 roo263¢E-09 " 1
£ r 282209 " 1
24 r o 2BS0E-08 7 2
29 Add " 26108 7 1
20 2o "ooZB4BE-09 7 16
24 "o25BE03 " 16
24 : 2598E-09 A

i o comars Nitto



Normalized salt passage

Normalized salt passage SWRO plant
30 0,60
25 | 'S - 0,50
.
' O
20 - 0,40
2 15 W - 0,30
¢ *
b M o
10 - &f' W - 0,20
5 - 0,10
0 T T T T T T - T ‘ T 0,00
2-Mar-14 21-Apr-14 10-Jun-14 30-Jul-14 18-Sep-14 7-Nov-14 27-Dec-14 15-Feb-15 6-Apr-15 26-May-15
Fecha
B Temperature @1

| & -
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Normalized permeate flow

Normalized permeate flow SWRO
900,00
800,00 - *
600,00 - 609
606
500,00 -
-
B July, 2012
400,00 - stop
continuous
300,00 chlorination
200,00 -
100,00 -
0,00 T T T T T T T T
10-Aug-10 26-Feb-11 14-Sep-11 1-Apr-12 18-Oct-12 6-May-13 22-Nov-13 10-Jun-14 27-Dec-14 15-Jul-15
Fecha
& Normalized permeate flow, m3/h ‘
N
=== YDRANAUTICS
MW Nitto Group Company
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Normalized differential pressure

Normalized differential pressure SWRO plant
3,50
3,00 -
¢
% ¥ Gul
2,00 - ‘ *
S
28
1,50 1 July, 2012
‘ stop
’ continuous
1,00 - chlorination
0,50 -
0,00 T T T T T T T T
10-Aug-10 26-Feb-11 14-Sep-11 1-Apr-12 18-Oct-12 6-May-13 22-Nov-13 10-Jun-14 27-Dec-14 15-Jul-15
| & Norn. Differential pressure

| & -
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HYDRAcap ° MAX — Web simulator

First web based program always updated and easy to share

Please contact us to receive a key to access the web simulator

Full membrane system design and operation, including
- Membrane system details
- Chemicals consumptions
- Ancillary Equipment Sizing (pumps, blowers, tanks, ...)
- Sequence Tables

Mozilla or Chrome are preferred Internet browser

= )
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Input Section

1ol
[ mmiEs | o [E] B
/|y rvoRacap® Max -Desir x O Search x \}
< c ‘ & https://www.hydranauticsprojections.net/ mf/en/Projection/Input | @
i oapp ] Importatida IE (N Cambio Valutz | 0ANDA S LaStampait [ websmulstor & Hydranatics aNitto G [ Isttuto TIFQ @) Calendarin2014  [Y) wintechit  wit WordReference.com » | [ Altri Preferiti

En

1|ty

Nitto ZZvoranavrics O

51 Nitto Group Company

Home New Projection Documents Contact Us Help @

Calculate Design

atory Data Input

%\'mm:zlp‘m
MAX

System of Measurament Metric | ~
Praject Title

Application RO Pretreatmant

Client Name

Source SeaWater  +

Minimum Temperature 20 o0
Turbidity 2 NTU
Maodule type HYDRAcap® MAX 80

Design Volume is Feed or Filtrate? Filtrate ~ +

Design volume 0 mPd
Design Basis Constant Flux  ~

Other Feed

= -
YDRANAUTICS Nitto

ter Inputs




DESIGN SUMMARY

HYDRAcap® MAX 80 Process Overview

2 5 Membrane Sv,rstem
Project Information N e e A

Project Title Reuse Maodules per Rack 50 T'RATE
Application RO Pretreatment Temperature Corrected HL
Client Name Confidential Average Gross Flux, LMH

Recovery, %
Filtration time, min

NCENTRA [‘“‘"‘:‘ 2V
-:l-"*

msn-'

Total, m ,-"|:| 856.5
Chemical, m3,."|:| 142.5

L n

I
[

[ e
L L | .
L

Flow, m>/d 40000

L

RC Pump

Max Flow, m>/h 210.7
Max Pressure, kPa 230

Flow, m>/d 0O RC Tank

Yolume, m3 10.38

Feed
Flow, mgfd 40856
Feed Source  Surface Water

Temp, . 20

Turbidity, NTU 5
AIR SCOUR

# Air Flow / Rack; mefh B08.4

“If changes are not reflected, please click the update button to refresh the page.

Online: http://hydranauticsprojections.net/Account/Login

= -
— LORANAUTICS 20 Nitto

n |

-
L]

%

MC2 MC3
Maintenance Clean
Stock Chemical NaOCl NaOH HoS0, NaQCl + NaOH

Concentration 12 % 50 % 96 % 12 % + 50 9%
MCs / Rack [/ Day E | 0 0.2857 1
Chem. Use / Day, L 37.55 o 5.879 37.55 + 35.47

MC1




HYDRAsub® — Simulator

« Easy Design software for MBR Membrane System

« Full membrane system and ancillary equipment design (no
Biological process design)
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HYDRAsub® System Design

Project Name: Milano training

AlumTkgald]] 0.0 Chemical Addition ﬂ WW Type: Municipal
Hydrated Lime [Ib/d] off----- P Design By: AMF
Methanol [gal/d] 0 M 3
V [MG] 0 | - —T AA _|I TNTmg/L] 28.6
; ! EI TPTmg/L] 5.6
S EQB ! | | ARGl (1072
1
— ) | i
| |
T_El i AS-System Mem brar:ifystem ==
X ! 1
MBR- INF ome pas - . T MB(%:F -
C — Ii e A i :
— E TI .................... : * El EI
| EI : IR = :
1 1
i E (RAS |
! : (Reject) i
: i .
i s !
1
: l | M
1 ! | :
Design Flow [MGD] 0.4 Nitrification Volume [MG] 0.01 o :
BOD Load [Ib/d] 800 Volume [MG] 0.12 MLSS [mg/L] 9242 !
1SS Load [Ib/d] 780 MLSS [mg/L] 7,900 Net Average Flux |gi{ 16.2
N Load [Ib/d] 130 Total SRT [Days] 15.0 Recovery 100% TSS[Ib/d] 527
P Load [Ib/d] 30 02 Demand [Ib/d] 1,289 Number of Modules 4 Yield [Ib/o] 0.66
|_|
== YDRANAUTI 1
g: W Nitto Group Colf{vpargs N ltto




HYDRAsub® System Design

Simulator Version: Model 04 3 rev 11FEB14

- Design By: AMF
WW Type: Municipal
YDRAsub:

Milano training MBR Membrane System Design Summary

Influent Flows

[Average Day [ muvday | 1320] [Maximum Day [ myday | 1499]
[Maximum Month | miday | 1470] |Peak Hour | muday | 2400]

Membrane Design

Net Peak Flux Imh 50.0 [No_of Cells in Membrane Tank | - I 2]
Net Max Daily Flux' Imh 312 [No_ of Trains per Cell {x-direction) | - | 1]

Net Max Monthly Flux Imh 30.6

Net Average Flux Imh 275 Selected Module Class HSM|500-ES

Net Average Flux at N-1 Trains” Imh 55.0 Membrane Area per Module m? 500
Required Modules (min) - 4

Min Temperature °C 20
Filtration Time min 7.0 Number of Modules Installed - 4
Soak Time min 1.0 Number of Modules per Cell - 2
Installed Membrane Surface m* 2000 Number of Modules per Train - 2

Redundency Required No
Cell Width m 1.8
Membrane Tank Configuration Example: Cell Length m 29

g
Width R Cell Volume (Total) m 16.7
Tank Depth m 3.20
Tank Water Level m 270
- Total MT Length (x-direction) m 5.80
@ Total MT Width (a-direction) m 1.80
‘-‘E'5= Membrane Tank Volume (Total) m® 3267
Min Tank Surface (Total) m? 1020
03] ) ® ® |Permeate Production [ myday [ 1469.7]
| Train 1 H Train2 | \ Train 3 || Train 4 \ l:l = HYDRAsub-MBR Module
P =i e > p
‘ Cell 1 | | Cell 2 | Q’) = Permeate Pump

\ Membrane Tank |

" For a maximum of 24 hours in any seven day period
2 During a maintenance {CEB) or recovery (CIP) cleaning or other maintenance period for a duration of leas than 4 hours

Equipment Summary
Equipment sizing is based on a number of assumptions, which may not be accurate to the specific project.

Backwash Meribrane
Conveyance Pumps (CIP/CEB) Pumps
Pumps
Design Flow (Total) meihr 42 1143
Design Flow (per pump) me/hr 2.1 57.2
Assumed Static Head Loss m
TDH (Design Q) m 8.3 9.3
Pump Efficiency % 0.8 0.8
Motor Efficiency % 0.9 0.9
NPSH Required m 3.8
- Horse Power (Design Q) HP 0.26 58
= Horse Power per Pump HP 020 5.00 -
i YDRANAUTICS Number of Pumps N 3 3 N‘tto
Nitto Group Company Number of Duty Pumps - 2 2




HYDRAsub® System Design

- . Sodium
Chemical Pumps Citric Acid Hypochlorite
Pump
Pump
Min Injection Flow L/min 2.3146 0.1630
Max Injection Flow L/min 4.6292 2.7164
Stock Concentration Yo 30% 12.5%
Redundancy Required - No No
Number of Feed Pumps - 1.0 1.0
Number of Duty Pumps - 1.0 1.0
Safety Factor - 1.2 1.2
Design Flow L/min 5.55 3.26
Turndown Rate Yo 58% 95%
Scour Air
Max Specific Air Flow me/(m? hr) 0.35
Total Maximum Air Flow (Design) m*/hr 7011
Total Blower Horse Power HP 12.18
Number of Duty Blowers - 3
Blower HP (Each) HP 5.00
Maximum Air Flow per Module m=hr 175.3
Nominal Air Flow per Module m*/hr 146.1
Annual Operation Cost Summary
Power Consumption Chemical Consumption
Backwash (CIP/CEB) Pumps MWh 0.004 [Citric Acid [ L [ 834]
Membrane Pumps MWh 10.3 [Sodium Hypochiorite [ L [ 8487 |
Scour Air MWh 66
unit cost
[Membrane System Power (Total) [ MWh | 77] [ Citric Acid Cost [ s 40[$ 330
| Sodium Hypochiorite s 02[5 168 |
[Power Unit Cost [ Skwh S 0.11]
[Total Chemical Cost [ $ 499
[Membrane System Power Cost | Siyr [s 8429 |
Key Process and Cost Indicators
[Annual Scour Air Power [ KWh/im? pmt | 0.12] [Scour Air [ me air/m? pmt | 11.45]
[Annual Membrane System Power | kWhim® pmt | 0.14| [Membrane Chemicals | $mepmt | 0.0008]
QC Summary
Unit Model Min Max
Net Peak Flux Imh 50.0 0.0 20.8
Net Max Daily Flux' Imh 31.2 0.0 40.0
Net Max Monthly Flux Imh 30.6 0.0 33.3
Net Average Flux Imh 275 0.0 333
Net Average Flux at N-1 Trains Imh 550 0.0 50.8

1 &
g YDRA NA UTICS For a maximum of 24 hours in any seven day period -
— 2 Dwring a maintenance (CEB) or recovery (CIP) cleaning or other maintenance peried for a duration of less than 4 hours ‘tto

Nitto Group Company



Thank you
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