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4@? Reverse Osmosis and Nanofiltration
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‘@? Reverse Osmosis and Nanofiltration

Operating Data Normalization Operating Data Normalization
Plant Identification: Test Train Data h Plant Identification: Test Train Data
Start-Up Date: Ve et ¥ 7
Feed Permeate
Permeate Concentrate Feed Concentrate Permeate Calculated Conductivit Calculated Conductivit Permeate Calculated Feed Feed
Date Flow Flow Pressure Pressure  Pressure Feed TDS y Feed TDS Perm TDS y TDS Temp (C) Temp (F) Temp (C)

T TF gl 50 16 12 10 1 366 5 211

49 17 12 10 1 366 5 239 75.0

5 15 12 10 1 400 [ 211 70.0

50 16 12 10 1 350 4 18.3 65.0

50 16 12 10 1 375 4 18.3 65.0

FTNorm ;13810 5 sl 3L 5,90 slabiuo.1 JsCi
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@, Reverse Osmosis and Nanofiltration @ Reverse Osmosis and Nano:
) Operating Data Normalization ) Operating Data Norr
Plant Identification: Test Train Data Plant Identification:  Test Train Data

Normalized Normalized

Temperature Calculated FeediBrine Permeate Normalized Permeate Permeate

Feed Days of Recovery Differential Correction Feed/Brine Osmotic Osmotic NetDriving  Permeate Salt Salt
Flow Operation (%) Pressure Factor Avg Conc Pressure Pressure Pressure Flow Passage Rejection

66 3 76% 3 0.890 685 1 0.0 9.5 50 1.4% 98.6%

66 5 4% 2 0.967 669 1 0.0 9.3 46 1.3% 98.7%

66 23 7% 3 0.890 767 1 0.0 9.3 52 1.5% 98.5%

66 33 76% 3 0.817 655 1 0.0 9.4 55 1.2% 98.8%

66 54 6% 3 0.817 701 1 0.0 9.4 55 1.2% 98.8%
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Caw
Table A1: Softened drinking or well water, @5DI < 2, peak 3; @NTU < 0.3, peak 0.5 e
Cnline Alarm &
Monitoring Daily Periodically | safety sys-
Parameters {Continuously) | (Data sheet) m tem
1 Date & Time of data logging X
2. Total operating hours kA
3. Number of vessels in operation X
4. Feed water conductivity x kS
S, Total hardness kS ®
G, Feed water pH K
i Feed water FI (SD11=) X
B. Feed water temperaturs ' X x%
9. Feed water pressurg X kA b
10.  Feed water chlorine concentration A x x
11 Brine surplus of HSO® (= 0.5 mali * kS X
12.  Feed water individual ion concentration x
13. Brine conductivity kS
14 Brine oH A
15.  Pressure drop of each bank kA x
16.  Brine flow rate k3 ®
17.  Total permeate conductivity % k3 %
18. Permeate conductivity of each vessel w
19. Permeate pressure x ® x
20. Total permeate flow rate ¥ by %
21. Permeate flow rate for each bank kS
22, Permeate individual ion_concentration x®
23. Total recovery ratio %
24. Recovery ratio for each bank X
25.  HMormalized salt passage X
28. Mormalized permeate flow rate K

7 HSO, surplus in brine if raw water is chlorinated
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Notes:

Log these parameters monthly from initial start-up operation. In case of trouble shootfing or fluctuating operating
conditions, the operating party is requested to check these parameters more frequently, depending on particular
situation.

% In cage of significant fluctuations

i

In case of high fluctuations or heat exchanger systems
If chlorine is detected in feed water, plant must be stopped immediately and flushed with chlorine-free water.

in

In case of fluctuating pressure = 0.5 bar, clozed permeate loop or (automatic) valve — risk of water hammer.

Recommended procedurs is water analysis of individual ions, comparing resulis with projected data. Reguired
typical ion= are listed in Table B

Table A2: Drinking or well water, @5DI < 3, peak 4; @NTU < 0.3, peak 0.5

Online Monitor- . — Alarm &
Parameters ing (Continu- [DEE}E’;E&H] PEW‘;:I]'CE“? Interlock
ouslyl System

Date & Time for datg logging

. Total operating hours

. Humber of vessels in operation

. Feed water conductivity X

1]

. Feed water pH X
. Feed water F1 {SD,:}
. Feed water turbidity (NTL ¥
. Feed water temperature i

J
T S T o o B o o

=
By

. Feed water pressure ® X X

Eet LT = T e N [ < [ [ £ S [ L | SS T

=]

. Feed water chlorine concentration X' AR AR

=
[y

. Antiscalant concentration in feed wa- A X

—
[o=]

. Brine surplus of HS0? X %=

. Indiv. ion concentrations feed water x™

. Bring conductivity

s = |—=
LI C L]

Brine pH X

16, Pressyre drop of egeh bank

L 17 Drine flow rate X
18. Total permeate conductivity X

E-T A A L o
=

19. Permeate conductivity of each veasel b

20. Permeate pressure 4

=
By

21. Total permeate flow rate X X X

22, Permeate flow rate for each bank X

23, Permeate individual ions %

24, Total recovery X %

25. Recovery for each bank ¥

26. Normalized salt passage ¥

27. Homalized permeate flow rate b

7 HSO, - surplus in concentrate »= 0.5 ppm in case of chlorinated raw water
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Notes:

Log these parameters monthly from initial start-up of operation. In case of trouble shooting or fluctuating operating
conditions, the operating party iz requested to check these parameters more frequently, depending on particular

situation

(=]

]

In case of sgnificant fluctuations
In case of high fluctuations or acid dosing

B In case of high fluctuations or heat exchange system

in

are listed i

n Table B

If there is any possibility of chlorine content in feed water
& Recommended is water analysis of individual ions, comparing results with projected data. Required typical ions

B wolumetric recording of daily consumption, divided by total daily feed flow.

In case of fluctuating pressure = 0.5 bar, closed permeate loop or (automatic) valve — risk of water hammers

Table A3: Surface watertertiary effluent, & SDI < 4, peak 5; @ NTU < 0.3, peak 1.0

Parameters

Oinline Monitor-
ing (Continu-
ously)

Daily {Data
sheet)

Periodicall
EI'ID[“II:E. y

Alarm &
Interlock
System

Date & Time for data logging

X

. Total operating hours

X

. Mumber of vessels in operation

X

. Feed water conductivity

. Feed water pH

Feed water Fl (5D14:)

. Feed water turbidity (MNTU)

. Feed waler temperaturs

2
3
4
5
G
7
g
a

. Feed water pressure

10

. Feed chlorine concentration

11.

Feed antiscalant concentration

12

Brine surplus of H5Os (= 0.5 ma/l)

13.

Indiv. iom concentration feed water

T4

Brine conductivity

15

. Brine pH

16.

Pressure drop of each bank

17.

Brine flow rate

18

. Total permeate conductivity

18

. Permeate conductivity of each vessel

20.

Permeate pressure

21.

Total permeate flow rate

22.

Permeate flow rate for each bank

23.

Indiv. iom concentration permeate

24,

Total recovery ratio

25.

Recovery ratic for each bank

2.

Momalized salt passage

27.

MNormalized permeate flow rate

H30, - surplus in concentrate if raw water is chlorinated
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Motes:

Log these parameters monthly from initial start-up of cperation. For trouble shooting or with fluctuating operating
conditions, additional check-ups are required, depending on particular situation

& Recommended procedurs is water analysis of individual ions, comparing results with projected data. Required
typical ions are listed in Table B

Table B: Typical Water Analysis lkems

ltems Fead Water Parmgate
1. Conductulty (35"C) [USicm) o )
2. Total dissolved sallds TS X ]
3. pH (25"C] I i
4. Chignide icr) ! i
2. Nitrate {NOy) I i
E. Elcarbonate (HCOLT e K
7. Suifabe 1507 I i
£. Phosphats (PO X
5. Fluprde IF X
10. Sodium [Na'] x )
11. Patassium L) X b
12, Ammaonium [MH"} x
13. Calcium ica x X
14. Magriesium [h8g*"] o K
15. Strontlum IS i
15. Barjum {Ba"") x
17. Iren 35 lon [Fe"] x
13. Manganese {Mn""} x
19. Slicate S0 I i
2. Sligle acid S0y~ E i
21. Chemical ooypgen demand coD i
22. Biolpglcal owygen demand 50D X
23. Total Organls Carban [TOC) i )

| 24. Carbon Digxige [COg) x
23. Hydrogen Sulfids HS I
28, Temperahure "G i

Hote:

Abowe table is for reference only. Selection of required ions for analysis will also depend on
feed water quality and required pemmeate quality.

1 These values consiitute the minimum nformation required for a qualified RO lay-out. lons not
analyzed will not be available for calculation of scaling potentials.

7 \
- sbio - 4 )
1. fateme bokaei: FilmTec Reverse Osmosis Membranes Technical Manual, Version 16, February 2023.
2. FT-Norm PRO Technical Manual, Version 0 ,2022

3.Operation, Maintenance and Handling Manual for Toray membrane elements.
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