Technical Specification - 8191423 (SAP Code of Materials)

Specification of materials, equipment and spare parts:

Description of Materials Dimensions Fabrication Standard / UoM Quality Standard
Materials Drawing
Antiscalant for RO plant kg
Attachments / special technical requirements (allowed deviations, specific

packagings)

Purpose of antiscalant dosing is to avoid precipitation of inaganic salts, mostly COs?, SO4> on RO membrane surface.

RO plant description:

3 RO trains, each 50% of design flow (2 in operation, 1 in stand by)
Inlet flow: 98 m3/h +120 m3/h per train

RO unit recovery rate: 85%

Permeat production is 84 ms/h + 102 méh per train

3 stages unit: concentrate of stage 1 is inlet for stage 2, concentrate of stage 2 is inlet for stage 3.

RO trains are protected mechanically by cartridge filters with 5 ym mesh size. Cartridge filter vessels, 3 pieces per train,
are integrated at the bottom of the RO rack for easy access and change of cartridges.

RO membranes are protected from residual chlorine by measurement of ORP and respective dosing of NaHSOs.
For each RO train antiscalant dosing is foreseen in suction line of RO pump.

Type of membrane: LANXESS RO B 400 LE ASD

Semipermeable membrane - filter for small molecules and ions < 0,001 ym

85% recovery

Salt rejection < 10%

Operating Temperature: 2,3 - 35°C (winter — summer)

Material: cross linked polyamid composite

Number of element per train: 132 (72 in 1.stage, 36 in 2.stage, 24 in 3. stage)
Number of pressure vessels: 22 (12+6+4); every vessel contains 6 RO elements

Lewabrane LewaPlus LANXESS
- 104-3 7 2013-03-23 § Panc1wa Ol Ref nery (400LS) L mog et
ARG P08 Mindule Reverse Canosis same a Tangement as Toray R}

System parameters pH adjustment Membrane parameters

‘ifats - type Surface waze- MFLUF filtras or pH 750 MeTibrane age 3.00[a&]
Temaza=wre 28,00 =C1 Chem cal Flaw decline stie 12,08 ]
Rocoyvery -ako 05,00 "5 Dasing {100%) 0.00 [ ng!l] 5at passage incroasc 10.00 [ia
v au i recoveny ae B3.00 o] Eraracga parmeara iy 20.52 [Iim4ia]
Fesd flow 118,53 it] Permesate salinity .48 g/
Permeate Fow 100,75 ] Design of pass 1 Pormcatc coaduckivity 13.56 [pScm]
System az -nicate flaw 10075 “rredl

System conflguration

Pisy 171

Mumber of stages 3

Pormnoate blerding Ha

Permaate reciroul ation Kz

Corcentrabes reirclat on Mz

Eqe-gy -ecavery dev ce Hg

Stage 1 2 3

Ele Tiert type R 3400 LE RO E400 LE RO B400 LS

Wesme 12 & 4

Elemerts per vessa g ) ]

Feed soessure [kPa] 53932 531.68 420024

Cancertrate prassuse [kPa] S3LAR 43024 MBS

Parmeats g-assurs [kPa] 0.00 D00 00

Permeate flax Tlemresal 24.26 1836 12.53

Food flow -ake por vessel ITmil 958 8.93 724

Cancertrata flowe aks per vassa [iri#i1] 448 A.B3 4435
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It is necessary that the bidder submits at least three active references to RO plants that have a capacity of
at least 100 m3/h and a "recovery rate" of min 82%.

Techical support required: selection of antiscalant type and dosing rate, dosing setup and adjustment on
site. Buider shoud fill in form provided in appendix 1. Recomendend dosage should be calculated.

Feed water quality, in front of RO unit:

Parametar LB @) min max avg
samples

glsczc(::trlcal conductivity at uS/em 4 374 460 415

Permanganat indeks mag/l 45 3.1 25 13

pH, at 25 °C 23 7.5 8.14 7.82

PO,* mg/l 46 0.15 2.0 1.06

Fe mg/l 50 <0.1 0.4 <0.1

Crl mg/l 44 13 39 23

S0.> mg/l 37 11 92 41

Suspendid solids mg/l 54 <2 10 <2

Ca hardness °dH 46 4.01 10.2 6.43

Mg hardness °dH 46 0.15 4.36 1.93

Total hardness °dH 46 4.75 14.56 8.374

NH,* mg/l 23 0.1 1.8 0.6

K mg/l 22 1.6 35 2.8

Na mag/l 23 8 26 14

SiO; mg/l 47 0.47 13 2.53

Al mag/l 23 <0.5 <0.5 <0.5

Total alkalinity (m alkalinity) mmol/l 27 2,3 3,92 2,71
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The required documents / reference list

Appendix 1 - Form, Reference list

Product Test Reports (chemical composition, mechanical properties, physical and
chemical properties)

Choose an item.

Choose an item.
O N BT e e
Applied Management System Certificates:

Choose an item.

Choose an item.

L 11 1T PO
Product Quality Certificates:

Choose an item.

Choose an item.

(@1 =T o TP PRSP PPPPPPRPPPPY
Other certificates

Choose an item.

Choose an item.

L 11 1 oSS
Technical documentation

EX CertifiCates .. ..o e aaaeee O]
Catalogue with Spare Part NUMDEIS.........cooiiiiiiiiie e e [
Instructions for Use (IN SErbian).......ccccuuiiiiiiiiiiiiiii e O
Instructions for Maintenance (in Serbian)..............oooiiiiiiiiee e Ll
Instructions for TransSPOrtatioN. ... O
Instructions for Storage (i Serbian) ..o O
MSDS (Material Safety Data Sheet in Serbian) ..., ]
D= 1= RS == P L]
TDS (Technical Data SNEEL)..........ooiiiiie e e e e O
Certificate proving that the manufacturer has implemented the prescribed occupational
safety measures at the operating deviCe........ ... 1
Product Performance CertifiCate .............oiuviiieeiiiiiiieeee e e e e e e e e e e e eeaaanannnn Cd
REACH Registration CertifiCate.............uuuuiiiiiiiiiiiie e e e e e e eeeeeaneans Ll

Other requirements
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Warranty / Warranty PEIOGA ..........uuuuueuuueiiiisieii e e e e e e e e eeee e e e e eeeaaarr s e e e e e e eaeaaeeeeeeeennnnen s 1

g o Yo = L= PP PP TPPPPP L]
ProducCt PACKAGING ....cooiiiiiiii e e e e e e s L]
Spare parts for 2-YEar OPEIALION .......cccuuuuiiiiiiiiii ittt e e e e e e e i eeeeeeeeeas [
Inspection during production before delivery.............iiiiiii 1
FAT (Factory ACCEPIANCE TESL) iivviiiiieiiiiiiiiiiie e e s e e e e e e e e e e e e e as Cd
SAT (Site ACCEPLANCE TESL) ..ciiii i e et e e e e e e e eeeees 1
L= UL 01T o PP O PP PP

Post-sales servicing and technical aSSIStANCE ........cccovveiiiieeiiiii e

HSE aspect

Energy efficiency
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