MpopunBeLeg AtevBuvon MpopnBewwv

Asttoupylwyv Mapaywyng

MpdokAnon AMAIM - 611504/16.07.2025 - XYMIMAHPQMA No2

Meptypapr : MpopnBela Xnuikwy MNMpooBetwy kat Avtidpaotnplwy
Katepyaoiag Nepou

To napov LYMIMAHPOMA No2 ekdibeTaL MPOKELPEVOU:

1.

Na nopotaBel n KOTOANKTIKY NUEPOUNVia kAL wpPa UnoBoANG Twv
nPoo@opwyY anod tnv 29/8/2025 ot 12/9/2025 kat wpa 13:00.

Na avadlotunwoel TNV napaypa@o Tou Teuxoug T1 ano «Kpitrplo
avabeong tNG/Twv oUPPBACNG/CEWV AMNOTEAEL N MAEOV CUMPPEOOUCO ANoO
OLKOVOULKY) anoyn npoo®opd ava €idog kat avd npoopLopd n onoia
npoodLlopidetal BACEL A) TOU XOUNAOTEPOU TLUAPATOC TNG TLUNG Povadag
yla TA UALKG Kat B) TNG XauNAOTEPNG TG PovAdAG KAl TNG CUVLIOTWHEVNG
doooAoylag Tou XNULKOU OTO VEPO yla TA SLOAUPATA, Yo nmapadoon Tou
UALKOU EAEUBEPOU OTLG EYKATAOTAOELG TNG AEH A.E. KaL n onota Ba npoeABeL
META TNV UNORBOAN BEATLWHEVWY OLKOVOULKWY NPOCPOPWY», TOU NAPOVTOG
Teuyoug» Ot:

«Kpitnplo  avdbeong TNG/Twv  oUPPacNG/OEwv  OMNOTEAEL N MNAgov
CUMQEOPOUCO and OLKOVOULKY danoyn npoocpopd avd eido¢ kaL avé
NEOOPLOPO N onola NPOodLoPIZeETAL BACEL TOU XAUNAOTEQOU TLUAHATOG
TNG TLWAG HOVADAC YLA TA UALKA. X€ NEPLNTWON MOU TO UALKO napadidetat
OE CUMMUKVWPEVN pop®n, Ba npoodlopidetal BACEL TNG XAMNAOTEPNG TLHNAG
povadag, €xOVTag avAayel TA NPOLOVTO OE CUYKEVIPWOELC WOTE va glval
€TOLWO NPOC Xpron. H avapopd Ba yivetal pe Baon tnv (dla CUVICTWHEVN
dOCOAOYLAG TOU XNMLKOU OTO VEPO, ONwG Ba mPokUNTeL anod ta Texvika
OUANGBLa/TMpodlaypapeG TOU KABE NPOoiLovTog. OL NPOCPOPESG APOPOUV OE
NapPAdocon TOU UALKOU €AEUBEPOU OTLG eykataotaoelg tng AEH A.E. kat ol
TLUEG HovADdaG Ba NPOEABOUV PETA TNV UNORBOAN BEATLWHEVWY OLKOVOULKWYV
NEOCPOPWV», TOU MAPOVTOG TEUXOUG.

Na npootebel otAn oto Mapdptnua I tou Teuxoug 1, ONwE SLAPOPPUWVETAL
HUE TO CUVNUMPEVO, ONOU O UNOYHPLOC OVTLOUPBAAAOPEVOC CUUNANPWVEL TN
OUVLOTWHEVN docolhoyia, onwg avagpepPeTal ota Texvika
QUANGBLa/TTpOodLaYPAPEG TOU KABE NPOLOVTOG. Aleukplvidetal OTL O
UNoYAPLOC AVTLIOUPBAANOUEVOG MNOPEL VO CUPNANPWOEL OAQ Ta €Upn yLa
OedOPEVO MPOLOV, M.X.:



- yLa 1000 ppm VITPWd WY, CUVIOTWHEVN 0COAOYLa NPOIOVTOG = XXX XX It/m?

- ywa 2500 ppm VITpwdWY, CUVICTWHEVN doooAoyia npoildvtog = XXX XX It/m3

-yl ouvthpnon (1000-2500 ppm vitpwdwyv), cuvioTwuevn docoAoyia
npolovTog = XXX XX It/m3

4. Na npootebel oto ApBpo 5 tou Teuxoug 2 "ZUPPWVNTIKO XUpBaong
Mpounbelacg”, N napdaypa@ocg 5.3, wg €ENC:

5.3 Xe negpintwon nou n docoAoyia Tou NPOoLlOVTOC eival SLAPOPETIKA anod
TNV MPOTELVOPEVN YLO CUYKEKPLUEVN MOLOTNTA VEPOU, ONWG AUTH €XEL
npodlaypagpet and Tov avtloupPBaAopevo oto [lNapaptnua I tou
Teuxoug 1, TO €nNAeoV NPOLOV MOU AMALTELTAL yLa TNV TAPNON TNG
MoLoTNTAC TOU VEPOU €VIOG Twv Npodlaypddwy TNG OTAANG
"YuvioTWpEVN AocoAoyia" Ba NapexeTaAL AnNO TOV AVTLOUPPBAAANOPEVO PE
OUMBOALKO Tipnpa eva (1) eupw ava JETPLKO TOVO. ITNV NEPLNTWOoN autn
Kal,, €QPOCOV O QAVTIOUPBOAANOPEVOG TO  emMBUpel, pnopel va
npaypatonownOei entokeyn TOou QVTLOUPBOAAOpEVOU OTLG
EYKATOOTAOELG TOU ZTABUOU yLla €EE€TACN TWV KATA TOMOUC CUVONKWY
KaBWC Kal yla delypatoAnyia kat XNUKO €AeyXo (ME €€0da kAL eubuvn
ToU AVTIOUPBAANOUEVOU) OE KOLVA AMOBEKTO €£PYACTNPLO, OCEG POPEC
anaLtnBeL, yla TNV NopakoAoubnon tTNG NoLOTNTAG TOU VEQOU.

5. Na doBouv ta NnopakATw OTOLXELQ:

AeLtoupyla Kataokeuaotg  ELogpyopevn
Oikog napoxn
MeuBpavwyv
OHX POAQY Movada .
avtiotpo QMLOVICHOU DuPont - Filmtec m3/hr
: poen Hou . BW30HR - 440i
WOHwWOoN BaAaoOLVOU VEPOU
Movada
gtlégse)OY QrLovLopoU DuPont - Filmtec 10,7 m3/hr &
: poen UPAALUPOU BW30HR - 440i 26,7 mé/hr
wopwon 1&2 . .
(brackish) vepou
AHX POAOQOY Movada
avtiotpopn APAAGTWONG LG SW440GR G2 100 m3/hr
wopwon 3 BaAaocoLVOU vEPOU
AH2 Movada DuPont - Filmtec
AINOTMEPAMATQN ApAAATWOoNG : 50 m3/hr
p . . BW30HR - 440i
MaAald Qopwon YAUKOU VEPOU
AH2 Movada DuPont - Filmtec
AINOIEPAMATQN apaAdTwong . 50 m3/hr
p . . Eco Pro-440i
MaAawd Qopwon YAUKOU VEPOU
AHX Movadeq o
AINOMEPAMATON  apOAATWONC SD\l/JVg;%nHtRLEF 'E”ZZ%C 100 m*/hr
RO1 & RO2 BaAacoLvouU vEPOU
AHX Movada DuPont - Filmtec
AINOMEPAMATQN ApAANATWONG BW30HR - 440 100 m3/hr
RO3 BaAlacolvou vepou  (DRY)




6. Na dobouv oTolxela yLa TO avolkTO KUKAWHA PUENC KAl TouG AeBNTEC TwV
NOPAKATW CTABUWV:

AHX KATTABIAX( A¢Bntag):

a) MNieon Aettoupyiag = 7bar

B) MoldTNTa Tou vePOoU cupninpwong (Make Up)

oH 6,5-9,5(>8,5)
AFQrIMOTHTA pS/cm <6000
OAIKH 2KAHPOTHTA | mmol/l |<0,02
KAG©APH - MH AIQP.
EMOANIZH STEPEA
N & EAAIA /| T[PASA |/
T w
> ,2 OPFANIKA EAAXIZTA
hv4
i E MYPITIKA (SiO) ug/! 90 - 105
a>
= d SIAHPOX (Fe) g/l <50
@)
s 3 XAAKOS (Cu) ug/! <20
y) Mowotnta tou vepou tpopodoaciag (Feedwater)
PH 92-95
ArFQriIMOTHTA puS/cm < 6000
OAIKH 2KAHPOTHTA | mmol/l | < 0,005

KAGAPH - MH AIQP.

EM®OANIZH STEPEA
EAAIA /| TPAZA
OPrANIKA EAAXIZTA
W O=YIONO (Oy) ua/l 5
— X
%) E MYPITIKA (SiO) myg/I 90 - 105
J
8 g YIAHPOX (Fe) ug/l <30
g u XAAKOS (Cu) ug/! <3
0) KukAoL cupnukvwong (CoC) : N/A
AHX AINOMEPAMATQN:
La To avolktd KUKAWUA YUENC:
MowotnTta TtTou vepou oupnAnpwong (Make Up): Xpnowonoleital

AMLOVLOPEVO VEPO AYyWyLMOTNTAC < 2 US/cm kat pH ngpinou 6.

‘OYKOC TOU VEPOU OTO KUKAWHA (M?):

A/X: 5 Tupyog YUENG 7,78 m?,

A/Z: 3 MUupyog PUEng Aadlou otpoBirou 511 M3,
Mupyog YUgng Chiller 15,18 m?.



Al AEZBOY:

Ynapyxouv 4 Agfnteg. OL 3 Tpopodotouvtal and 4xpoveg povadeg. O 4°
Tpopodoteital anod 2xpovn pnxavn. Ta vepd Tpo@podociag Ta naipvouv ano 2
ERAMOPETEC, Ta onoila exouv pH6-6,5 kaL okAnpotnta 3-4uS/cm.

AeBntag1 & 2:

AeBntag 3:

AeBnTag 4:

Azl KAAYMNOY:

H nieon Aettoupyiag Twv AeBATwy Tou oTabpou eival yexpt 8 bar.

Capacity: 4400 kg/h (2900 kW)

Operating Pressure/Temperature: 8 bar(g) / 175°C

Design Pressure/Temperature : 9 bar(g) / 184°C

Capacity: 35.000 Lt
Permissible Working Pressure/Temperature: 7 bar / +170°C

Capacity: 3.500 kg/h.

ANAAYZEIZ NEPOY AEBHTQN KAI ©EPMOAOXEIQN KYKA.ATMOY

Al AL*

A2

NZ*

N3

N3*

A

N*

N6

N6*

OAX

OAXF

ZTEPNA

*ZTEPNA

Ph

8,73

8,71

8,68

8,86

8,51

8,67

8,98

8,74

9,57

9,58

Avywyip.ps/cm

113

51

43

294

143

129

59

50

42

71

Cl(ppm)

20

20

20

40

140

100

20

20

20

60

AAkahikdéTnTa

30

30

30

50

50

50

OM.Liah.ZT.(TDS)

57

26

22

147

71

65

30

25

Fe(ppm)

0,16

0,50

0,45

0,40

0,24

0,95

NaCl{ppm)

0,053

0,024

0,020

0,138

0,067

0,061

0,027

0,023

Oz(ppm)

DEHA

MeTpnTig

508,04

490,24

1565,30

1552,35

KaTav.vepol/24h(lt)

1369

1223

996

2590

AnoBepa @péokou
vepol aTépvag (m#)

48

56

Az AHMNOY:

i. a.lieon Aettoupyiac: 7 bar

B. To vepo cupnAnpwong (make up water) anoteAeital anod to vepod tou fresh
water generator (EBaNopPETa) Ye BACLKA XAPOAKTNELOTIKA TNG NOLOTNTAG TOU,
TO KATWOL

PH: kupaivetal yetalu (6,7 - 6,9)
Aywylhotnta: peylotn 10 puS/cm

OAWKA ZKANPOTNTA: PlkpOTEPN anod Tppm
2KANPOTNTa aoBeoTtiou: pikpotepn ano 0,8ppm

Y. TO TpopodOTIKO vePO (feed water) anoteAeital ano:

e TO vePO Tou fresh water generator (eBanopeta) - make up water

KAl




e TIG EMIOTPOPEG ATUOU (CUPMUKVWHA) TOU OKTUOU OTPOU HE PBACLKG
XOPOKTNPLOTIKA TNG MOLOTNTAG TOu VEPOU Tpopodoaciag (Feedwater) ta
KAtwoL:
pH: kupaivetal yeta&u (8,5 - 9,5)

AywyLlhoTtNnTa: peylotn 50 uS/cm

OAWKN ZKANPOTNTO: pEYLoTN Tppm

JKANpoOTNTa aocBeotiou: peylotn 0,8ppm
@eppokpacia TPoPodoTIkou vepou: (90-95)o C
OAWKOG o1dNpog: < 0,1ppm

d. KukAoL cupnukvwong CoC:40. OL KUKAOL CUMMUKVWONG €XOUV UMOAOYLOTEL

ano AvOAUCELG OTO VEPO Twv AePRATwy (boiler water) nou gxeL dleEayel
MPEOPNBEUTNAC XNMLKWY YLa TOUG AEPNTEC.

ii. Ocov apopd Ta MPOLOVTO MOU avapePovTaAL OTO Teuxog 4, Kep. E tng
MpookAnoNG:

a/a 9.1 AVOQEPETAL OE OPYAVIKO OECHEUTIKO OEUyOvou, WE
avtdlaBpwTiky dpdon otov AeBNTA KAl OTLG YPOAWMEG ATUOU Kal
ENLOTPOPWV.

a/a 9.2: Aev ava@EpeTal oe avTOLABPWTIKO VEPOU AeBNTwv. To pH twyv
CUMMUKVWHATWY EEALOETIKA ONAvVLa XPeLAdeTaAl pUBULON, ENOPEVWCE TO
dnToupevo deV elval N NPOCBAKN aplvng yLa TNV puBuLon Tou. AvagepeTal
OE OPYAVIKO OVTIKABOAATWTIKO - SLOCMNaPTKO Twv enkabBloewyv tou
VEPOU TwV AeRATWY, YE SLACNAPTLKY dpAon EVAVTL OEeLdiwy Tou OLdHPou.

- Ta €ldn pye a/a 9.1 kaL 9.2 TonoBeTOoUVTAL GE KOLVO DOXELO KAL MPEMEL VA
EXOUV peylotn Ooocoloyia pexplt 20 gr avd  KUBWKO PETPO
ATUOMAPAYWYNG. Ta eNBUPNTA XOPAKTNELOTIKA avaypa@ovTal OTo
EMNLOUVANTOPEVO TEXVIKO gyXeLpidlo 0010D8014 tng AALBORG (oeA. 7-
8/10).

a/a 9.3: AvaQEPETAL O XNULKO NPOCHETO, YE AVTLANOBETIKA dpAon yLa
xpnon otg epRanopeteg/ fresh water generators. H nieon kau n
Beppokpacia ewcaywyng TN BAAOCOAC OTNV ERAMNOPETA KupaiveTal
avtiotowa YETOEU 2,5-4 bar kal (16-18)° C /xewpepLvr) nepiodog - (25-30)°C
/BgpLvr) nepiodoc.

H nieon kaL n Bepuokpacia e€aywyng Tou anectaypevou vepou (fresh
water) kupaivetal avtiotola peta&u 1,2-1,6 bar kal Bepuokpacia (30-
34)°C.

a/a 9.4: Avagepetal o€ avTOLOBPWTIKO KAELOTWY KUKAWPATWY YUENG,
VITPWOOUCG BACEWG, YE OKOMO TNV OMNoOUcia oldr)pou OTa KUKAwUATA
YUENG. ©a NpeneL va exeL peylotn docoAoyia 10 It ava KUBLKO «pPECKOU»
VEPOU CUMNANPWONG. Ta eNBUPNTA XOPOKTNELOTIKA avaypAapovTal OTO
ENLOUVANTOMPEVO TEXVLKO £YXELPLOLO 4619Q002 tnG WARTSILA (O€A. 2/9).

O AZl AHMNOY epapuolel TG npodlaypages twv oikwv WARTSILA kat
AALBORG 600 a@opa TNV ENEEEPYACLA TWV KAELOTWYV KUKAWPATWY PUENG Kal
TwV AEBATWVY avtiotolya. OL Npodlaypa@EeC AUTEG KOAUMTOUV TO CUVOAO TWV
povadwy katl Twv AeBrtwy tou AZIN AHMNOY.



7. OAoL oL GAAoL OpolL TNG MpookANoNG Nou dev TPOMOMOLOUVTAL PE TO NAPOV,
NOPAPEVOUV WG EXOUV.

ZUVNPUEVQ:

- NMapaptnua I Teuxoug 1
- Texviko eyxelpidlo 001008014 tng AALBORG
- Texviko eyxelpidlo 4619Q002 tng WARTSILA



MAPAPTHMA I

(Teuyoug 1 Tng MPoOoKANCNG)

‘Evtuna OwovopLkng Mpoogopdag

IUVIOTW- | MPOCPEPOUEVEC TUES | <.
Eidog MEoloaor Evdewktikry| Movada HEVN LOVABAC oe EUpG ZUvoho (€)
a/a ptypaen Moocodtnta|Metpnong| Aocoioyia -
OMNpwg Ap/ka ApBunTKa
1 | Xnpka katePyaoiag vVEPOU KAELOTOU KUKAWMATOG YUENG KAl AEBATWY, YLa TLG avAYKeG Tou AHZ Aylou Anuntplou:
KapBoUdpalidn decpueuTtikd o§uydvou
1.1 | evaMakTikd Ydpalivng ELIMIN - OX 1.200 Kg
(Xnukd npocBeto NALCO ELIMIN - OX)
ApivN OAKOAKO HECO CUVOBEUTLKO TOU
1.2 | ELIMIN-OX (Xnuko npocBeto NALCO 80 Kg
5711)
1.3 | AvTIKOBOAWTIKO 10.000 Kg
1.4 | BLodLOoONaPTKO 6.000 Kg
1.5 | Avayattiotig dlappwong XaAkouU 3.000 Kg
2 | Xnukd UAKG avaoToAéa SLABPWONG, YLa TG avAykeg Tou AHZ MToAepaidag 5:
AvOoTOAEQG BLARPWOoNG NpooTaciag
KAELOTOU KUKAWMATOG YUENG, Kwdikog
apLBuoG kataokeuaotr) TRACI0961R (1.
21 Trac 109 tou Oikou Nalco ry 2. Trac 113 >.000 Kg
Tou Otkou Nalco ry 3. Korrodex 8577 tou
Olkou Kurita)
3 | XNukd NnpooBEeTa PkpoPLoKToviag vEPOU KUPLWG PUKTLKOU KUKAWHPATOG, YLa TLG AVAYKEG Tou AHZ KopotnvAg:
ALOCNOPTIKO OPYOAVIKWY PAdwV KAt
3.1 | adpavwv UKWV (Performax SR 5600, 2.000 Kg
TOU Oikou Solenis)
4 | ©HZ N. Podou (KattapLag)
41 AerE')paotr]qu katepyaoiag 6.600 Kg
ATUOMNAPAYWYNG
42 AerE')paotr]qu Kkatepyaolag 6.000 Kg
ATUOMNAPAYWYNG
4.3 | AVTIKOBAAQTWTLKO VEQOU 1.200 Kg
AVTIOLOBPWTIKO WUKTIKWY KUKAWHUATWY
4.4 (KAELOTO KUKAWPA YUENG) 1800 Kg
4.5 | AVTIKOBOAQTWTLKO VEQOU AEBATWY 1.800 Kg
5 | AHZ Awonegpapdtwy
5.1 | AvTikoBoAaTwTkd A/X 500 Kg
5.2 | Bloktovo A/x 250 Kg
5.3 | Bloktovo A/x 250 Kg
5.4 | AvTiKOBOAATWTLKO povadwy A.O. 1.500 Kg
6 | AHZ POSou (Zopwvncg)
AVTIKOBOAATWTLKO @aAaocolvou Nepou
6.1 | KATAAANAO yLa XPHoN o€ PEPPRPAVEG 1.500 Kg
Avtiotpopng Qopwong
AVTIKOBOAATWTLKO AKATEQYOOTOU
6.2 | vepoU KATAANAO yLa Xpron o€ 1.500 Kg
pepBpaveg Avtiotpopng Qopwong
AVTIOLOBPWTLKO KAELOTWY YUKTLKWV
63 | Uihopdtov 1.500 Kg
7 | AZM KaAUpvou
71 AvtLanoBetng NepoU KAELOTWY 1500 K
© | KUKAWUATWY ) 9
AVTLIOLOBOWTLKO VEQOU AERNTWV
7.2 ) ] 500 Ki
(XapnAng Mieong) d
73 Anoppunavtiko Kabaplopou 250 Kg

Bpaotrpwv RODINE A-213

OOA - Mapdptnua I




AEIKTHX MPOXAIOPIZMOY PH-
74 | ANIZAPINH RED (AISKIA)** 0] KT
ANTIAPALTHPIO NITPQAOYX AANATOX
7.5 NO1 AIZKIA 10 TEM
ANTIAPAYLTHPIO NITPQAOYX AANATOXZ
7.6 NO2 AIZKIA 10 TEM
Avtidpaoctrplo MNMpoocdloplopou
7.7 | AnkaAwotntag Nepou AéBnta 10 TEM
WILHELMSEN 1335
8 | AZlM AéoPou
8.1 | AVTLOEELOWTLKO YLa AEBNTEG 1.000 Kg
8.2 | AVTLOLOBPWTIKO KAELOTWY KUKAWHATWY 2.000 Kg
9 | AXM AApvou
9.1 | AeCPEUTIKO OEUYOVOU VEPOU AEBNTWV 1.250 Kg
AVTLIOLOBEWTIKO VEQOU AEBNTWV
9.2 ) ] 1.250 Ki
(XapnAng Mieong) d
9.3 | AvTikaBaAaTwTikd Ameroyal 150 Kg
AvtianoBetng Nepou KAELOTWV
94 | hopdTay 1.000 Kg
10 | AXM Zd&pou
10.1 | AVTLKOBOAOTWTIKA / AVTLAPELOTIKA 150 Kg
10.2 | AAkaAonolntAg 150 Kg
10.3 | AvactoAéag enkabicewy 300 Kg
10.4 | AscpeuTtikd ofuyovou 150 Kg
10.5 | AVTIKOBOAQTWTLKA / AVTLAPPLOTIKA 100 Kg
| YUVOALKO Tipnua Mpoopopdqg
Kootoc:
MoaAetodetapevn 1 m? TEM.
BapéehL TEW.
Aoyeilo TE.

To KOOTOG CUCKeEUAGLAG BEV ANOTEAEL KOLTHPLO A&LOAOYNONG.

210 nedio “Zuviotwpevn Aocoloyia” va cupnAnpwBouv 6Aa Ta gUpn yLa SESOPEVO NPOLOV, M.X.:
- y1a 1000 ppm viTpwdwyv, CUVLIOTWHEVN docoAoyia npolovtog = XXX XX It/m3
- yLa 2500 ppm VITpwd WY, CUVIOTWHEVN doooAoyla Npoldovtog = XXX XX It/m?3
- yla ouvthpnon (1000-2500 ppm VITPwdWYV), CUVICTWHEVN SocoAoyLa NpolovTog = XXX XXIt/m?3

Huepopnvia: ...............
O MNMpoopepwv
Ynoypaopn
Ovopatenwvupo, TITAog YNoypAapovtog
Yppayida Owkovoplkou Gopea
Enwonuavon: ‘OAa Ta Nood TNG OLKOVOMLKNAG NPOopopds o Eupw npeneL va avaypda@ovtal

OPLOUNTIKWG KAL OAOYPAPWG OTLG KOTAANAEG BECELG. € NEPLNTWON dLAPOPWV
METOEU TOUG, Ba uNEPLOXUOUV OL OAOYPAPEG TLHEG.

OOA - Mapdptnua I
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Aalborg Industries Oy, P. O. Box 9, FIN-26101 Rauma, Finland
Tel + 358 2 838 3100, Fax + 358 2 823 1 133, VAT No: FI06865929

Internet: http:/Mww.aalborg-industries.com
E-mail: rau@aalborg-industries. fi



AALBORG
INDUSTRIES Water treatment
: 0010D8014 Page 7 ( 10)
Boiler pressure bar coefficient |
6 0,88
8 0,86
10 0,84
15 0,81
20 0,78

1.5 Determinations to be made and ratings

The following table no. 1 shows the water treatment ratings for the boilers.
Beside the ratings there are markings with small letters, how often the
corresponding determination should be made, d meaning daily, w weekly and
m monthly.

While starting up a new boiler or after a downtime, analyses must be
performed more frequently than stated in the table. After finding out that
sampling continuously give the same results, the analyses can be done
according to the table. Hardness of softened water must be defined the more
often the longer the softening filter has been in use, counted from
regeneration. '

The table also includes other ratings beside those, for which more detailed |
deﬁnitions and analysis instructions have been given.

This is to give a more detailed description of the facts to be paid attention to
while maintaining the boiler.

Table 1. Recommended analysis values for feed and boiler water:

Boiler pressure: < 15 bar

Feed water

pH d 8,5-9,5
oxygen 02 mg/| m <0,005
hardness _ °dH d <0,1
oil mg/| d <2
iron and copper Fe,Cu mg/l m <0,1

Aalborg Industries Oy, P. O. Box 9, FIN-26101 Rauma, Finland
Tel + 358 2 838 3100, Fax + 358 2 823 1133, VAT No: FI06865929
Internet:http:/Amww.aalborg-industries.com
E-mail: rau@aalborg-industries.fi



AALBORG
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salinity mg/| d <100
Boiler water
pH d 9-11,5
p-value mval/l d 5-15
salinity NaCl mg/| w <1000
dissolved solid content °Be W 0,35
phosphate mg/l d 20-40
KMnO4 consumption mg/l m 500
hydrazine N3H4 mg/I " 0,1-0,3
conductivity mS/cm d <500

1.6 Analyzing instructions for water treatment
pH measuring

pH measuring can be done chemically using different kinds of indicator
solutions. Instructions for use are enclosed with the solutions.

pH value can also be measured with an electrical meter. This gives a more
exact value.

The boiler water pH shall be in between 9..11,5.

The condense water pH shall, at the minimum, be 7,5 (preferably approx. 8),
but generally this is hard to achieve. If, however, pH is considerably below 7,
it is best to consult a specialist.

The feed water pH must be approx. 8,5. If it is below 8,5 special attention
shall be paid on boiler water pH, and if even this is below given rating, feed
of alkali must be increased. On the basis of feed water pH alone, there is no
need to take any other actions.

p-value

A sample of 100 ml is taken from boiler water. Approx. 10 drops of 1 %
phenolphthalein solution is added to the water and titrated with hydrochloric
acid of 0,1-n, until the red color disappears. The amount of milliliters that has
been taken up, indicates directly the p-value of the examined water.

Aalborg Industries Oy, P. O. Box 9, FIN-26101 Rauma, Finland
Tel + 358 2 838 3100, Fax + 358 2 823 1133, VAT No: F106865929
Internet:http://www,aalborg-industries.com
E-mail: rau@aalborg-industries.ﬁ
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For your information

Concerned engines

This bulletin is valid for following Wartsila
engine types:

Vasa 14, 14T, 14TK, 24TS

Vasa 22ABC 22HF, 22MD, 22/26
Vasa 32, 32LN

Wartsila 20, 20DF

Wartsila 31, 31DF, 31SG

Wartsila 32, 32DF, 32GD, 32LNGD
Wartsila 34DF, 34LPG, 34SG
Wartsila 46, 46GD, 46F

Wartsila 50, 50DF, 50SG

Reference
19 Cooling water system

Introduction / Background

Correct cooling water treatment and
follow-up of the cooling water condition are
of utmost importance for keeping the
cooling water systems of the engines in
good condition.

Validity / Issue
Until further notice. Replacing issue 7
dated 13 May 2015.

Note

Updates in issue 8:

e Concerned engine types updated.

e  Contact details for Wartsila Water
Conditioner Unit (WWCU) updated.

Wairtsila Finland Oy Services 24 hrs Tel: +358 10709 080
P.O. Box 252 (Tarhaajantie 2) Switchboard Tel: +358 10 709 0000
FIN-65101 Vaasa, Finland Fax: +358 6 356 7374
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Background

Correct cooling water treatment and follow-up of the cooling water condition are of
utmost importance for keeping the cooling water systems of the engines in good
condition. The corrosion processes that could occur due to a bad cooling water quality
may under certain circumstances be local and by their nature proceed very rapidly.
This may cause unexpected operating problems or engine failures even within
relatively short periods of time, for example in the cylinder head exhaust valve seat
pockets and other areas prone to corrosion (see further comments in the “Worth
noticing” chapter below) in the cooling water systems of the engines.

Most of the cooling water additives which are approved by Wartsila are nitrite based
(typically NaNO2) and today the maijority of the installations in operation are also using
nitrite based additives. Although there is a trend towards more environmentally friendly
alternatives. These operating instructions and recommendations are mainly intended
for installations using nitrite based additives but certainly contain useful information
also for users of other types of additives.

Purpose

To avoid unnecessary corrosion damages and operating problems in the cooling water
systems of the engines.

Instructions & Recommendations

Raw water quality

The raw water quality for the cooling water circuits of an engine must meet the
following specification:

Table 1, Raw water quality

Property Unit | Limits for Limits for Test method reference
chemical use WWCU" use

pH " - 6.5-8.5 6.5-8.5 ASTM D 1287 or D 1293

Hardness °dH | Max. 10 Max. 10 ASTM D 1126

Chlorides " | mg/l | Max. 80 Max. 40 ASTM D 512 or D 4327

Sulphates mg/l | Max. 150 Max. 100 ASTM D 516 or D 4327

) Wartsila Water Conditioner Unit

V) If a Reverse Osmosis (RO) process is used, min. limit for pH is 6.0 based on the RO process
operational principle. The use of water originating from RO process further presumes that a
max. content of 80 mg/l for chloride content is achieved.

Soft waters (like distilled, ion exchanged, reverse osmosis and rain water) with a total
hardness close to 0 °dH (German degrees) have the ability to dissolve oxygen and
carbon dioxide from the air, which quite rapidly lowers the pH levels and increases the
corrosive effect of these waters.

Suitable amounts of calcium and magnesium compounds (=total hardness)
participates in forming a thin, corrosion protective layer on the heat exchanging
surfaces of the cooling water system. Correct additive dosage and careful follow up of
the dosing levels are thus even more important with a very soft water compared to a
normal quality tap/drinking water with a total hardness of 2 — 10 °dH.
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