COJI CEE - KaBapapuu

nrPuior \V JIHCTA HA CYPOBUHHHUH H IIOMOwHH MATEPHJAJIU,
CYIICTAHIINU, IIPEITAPATH, YIIOTPEBEHH W IIPOU3BE/JEHH BO
HHCTAJTALIHJIATA

1. Tacen a30T - ce KOPUCTHU KaKO CypOBHHA 3a IOOMBamkE HA TEUYEH a30T.
A3ot N3 - ce toOuBa co cenapanuja Ha aTMOCEPCKUOT BO3AYX.

= Kapakrepucruku Ha A30TOT N2

A3BOTOT HajMHOTY TO UMa BO 3eMjuHaTa atmocdepa. Ce cMeTa geka KOJIUIEeCTBOTO
Ha a30T BO arMmocdepara Ha 3emjata u3HecyBa okonay 4000 mMunuwjapau TOHWU.
BonymeHCKHOT yien Ha a30TOT BO BO3AyXOT m3HecyBa 78%. Ha oOGuuHu ycnoswu,
a30ToT e 0e300¢eH rac, 6e3 BKyc u Mupuzda. Cinabo e pacTBopauB Bo Bojia. [Tonecen
e of1 Bo3yxoT. TeuyHnoT a30T e ucroraka 6e300eH u 6€3 Mupu30a, o U3riey CaInueH
Ha Bojara. LIBpcTtmor a3or e Oena KpucramHa cyncraHna. [lo3dnatu ce paBe
aJIOTPOIICKU MOIM(UKALUU HA a30TOT: A U 3 MoguduKanyja, co IPeMHUH Off €lHa BO
npyra Ha -237 °C. MonekyJIcKuoT (IBOaTOMCKH) a30T ¢ xeMucku MolllHe mHepTeH.
ExTannujata Ha pAucouujanyja Ha JBOATOMCKHOT a30T € WM3BOHPEIHO TojieMa.
Tpojuara Bpcka Mely aromuTe Ha a30TOT crala Mely HajcMITHATE XeMICKH BPCKIL.

Temneparypa Ha TOonEwE -209,86 °C
Temneparypa Ha Bpuewe -195,8 °C
Penatusna rycruna 1,25
Okxkcupanucka cocrojoa +3, +5

2. Bopa 3a nasieme - ce KOpUCTH KaKo CPEJICTBO 3a JIafIekhEe BO JIAUIHA TOCTPOjKa.

Kako Bopa 3a nageme ce ynorpedyBa Boia ofi concrBeHu OyHapu. Ha Hea pefoBHO ce
BplllaT KOHTpONHM aHanu3M off crpaHa Ha OmnepatopoT u of HaaBopelllhu dpupmu, on
acrekT OMEKHYyBamhe Ha OBaa Boja.(BO MPUJIOT € aHanu3a off cTpana Ha Bapyc, Ckomje
on 25.03.2016) Bp3 ocHOBa Ha pe3yJiaTUTe Off OBUE aHAJIM3H CE OTpefeyBa KOJININHATA
Ha MHXUOUTOpU KoM Tpeda fa ce ynoTpedaT 3a OMeKHyBamwe Ha Boparta. OBaa Boja ce
KOPHCTH 3a ONOJIHYBake BO 3aTBOPEHUTE JIA[JUTHI CUCTEMH HA ITOCTPOjKATA.
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Date: 15.05.2015

SOL SEE d.o.o. Skopje

St. Aco Sopov no. 80

1000 Skopje

Production plant: s.Vozarci — Kavadarci

Service Report

"Skupi® No. 15, e-mail: varus@varus.com.mk
R. Macedonia, 1000 Skepje www.varus.com.mk
P.O.Box 536

Tel: 00389 02 3161-806, 3115-122
Fax: 00388 02 3137-013
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4, Chemical stock status
Date: 16.10.2014

Ferrofos 8509 B 25 30

/ 2
Dilurit 946V / / / 2
Turbospin D83 / / / 1
Aktophos 647 / / / 1
5. Dosing pumps settings.
Ferrofos 8509 !/
Dilurit 946V !
Turbospin D83 !/
Ferrofos 8509 /
Dilurit 946V !
Turbospin D83 /
Aktophos 647 /
Dilurit 946V /
-
"Skupi® No. 15, e-mail: varus@varus.com.mk
R. Macedonia, 1000 Skopje www.varus.com.mk

P.O.Box 536
Tel: 00389 02 3161-806, 3115-122
Fax; 00389 02 3137-013
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1. Cooling water parameters in Big/Old Cooling Tower - SOL Kavadarei
Water Solutions
Big / Old cooling tower
Make up water Cooling tower water
o pH pH
m-alkalinity mval/l m-alkalinity mval/l
Total hardness *dH Total hardness *dH
Ca hardness *dH Ca hardness *dH
conductivity ps/ecm conductivity uSfem
Ferrofos 8509 ppm
limits of the system Control parameters
pH 86  |CoC(m-alkalitet) 1,55
m-alkalinity mval/l 9 |CoC(ukupna tvrdoéa) 1,28
Total hardness *dH 12 CoC (provodljivost) 1,44
Ca hardness *dH 7 Rysnar index 5,09
conductivity uS/em 1200 |Langelier index 1,80
Aktiphos 647 availability ppm 40  |caekvilibrijum 0,83
Ca equilibrium 0,9-1,1 |rerratos 8509 avaliabitity  ppm 21,68
Optimum CoC 1,5
Recommended control and corrective actions ICL Water solutions
Increase the dosage of Ferrofos 8509
CoC is acceptable
Scaling p I! Check the inhibitor dosage and increase blowdown
RYZNAR-Index < 6: Scaling potential |
"Skupi" MNo. 15, e-mall: varus@varus.com.mk
R. Macedonia, 1000 Skopje www.varus.com.mk

P.0.Box 536
Tel: 00389 02 3161-806, 3115-122
Fax; 00388 02 3137-013

IIPUJIOT 1



SoL

SOLGROUR COJI CEE - KaBaJIale/l

VARUS

1.1, Corrosion report in Big/Old Cooling Tower - SOL Kavadarci.
Kupon-Auswertung
in Anlehnung an ASTM D 2688

Kadovic Bosko

Zastopstvo PERPER d.o.0.

Milcinskega ul. 12

51-3000 Celje System Vel 55 Stani

Sales rep. - Kadovic Bosko

Sol Kavadarci o Perind of measurement
1010181002208

COUPON-Number 8455 WSETY

instalation weight () BARIF 92047

date of nstalation 10.10.2014 10102004

cemountng weight (g} 81148 83718

cate of demounting 10.02.2015 10022018

Giffersnce weight (mg) m 8 |

factar 0,028 0,023
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“Skupi® No. 15, e-mail: varus@var
R. Macedonia, 1000 Skopje www.varus.com.mk

P.O.Box 536
Tel: 00382 02 3161-806, 3115-122
Fax: 00389 02 3137-013
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2. Cooling water parameters in BIG/NEWCooling Tower - SOL Kavadarci.

Water Solutlons

Big /New cooling tower

Make up water Cooling tower water

pH pH

m-alkalinity mval/l m-alkalinity mval/l

Total hardness *dH Total hardness *dH

Ca hardness *dH Ca hardness *dH

conductivity pS/em conductivity uS/em

Ferrofos 8509 ppm

Ecummendzd limits of the system Control parameters

pH 88 |CoC(m-alkalitet) 1,11
m-alkalinity mval/l 10 |coC (ul tvrdoca) 0,86
Total hardness *dH 12 |cocC (provodijivost) 1,13
Ca hardness “dH 7 |Rysnarindex 6,02
conductivity uSfem 1200 |Langelierindex 1,22
Aktiphos 647 availability ppm 40  |ca ekvilibrijum 0,78

- Ca equilibrium 0,9-1,1 |rerrofos 8509 avalisbilny  ppm 17,13
Optimum CoC 1,6

Recommended control and corrective actions ICL Water solutions
Increase the dosage of Ferrofos 8509

Increase CoC

Scaling p ial! Check the inhibitor dosage and increase blowdown

RYZNAR-Index: problems are not expected

"Skupi" No. 15, e-mail: yarus@varus. com.mk
A. Macedonia, 1000 Skopje www.varus.com.mk
P.O.

.Box 536
Tel: 00389 02 3161-806, 3115122
Fax: 00389 02 3137-013
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2.1. Corrosion report in BIG/NEWCooling Tower - SOL Kavadarei

Corrosion report of ASTM line for determining the corrosion rate in the system is missing.
Flow direction in ASTM line is not installed property and system was empty for all period of
testing. Now flow direction is correct and new coupons are installed.

“Skupl" No. 15, e-mail: varus@varus.com.mk
A. Macedonia, 1000 Skopje Www.varus.com.mk
P.0.Box 536

Tel: 00389 02 3161-806, 3115-122
Fax: 00389 02 3137-013
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3. Cooling water parameters in Small Cooling Tower - SOL Kavadarci.

Water Solutions

Small cooling tower

Make up water Cooling tower water

pH PH

m-alkalinity mval/l m-alkalinity mwval /I

Total hardness *dH Total hardness “dH

Ca hardness “dH Ca hardness *dH

conductivity HS/em conductivity us/em

647 ppm

limits of the system Control parameters

pH 83  [CoC (m-alkalitet) 1,39

m-alkalinity mval/l 12 |coC (ukupna tvrdoda) 0,63

Total hardness *dH 3 |coC [provodijivost) 1,83

Ca hardnass “dH z Rysnar index 6,28

conductivity HS/em 1000 |Langelierindex 1,20
— Aktiphos 647 avallability ppm 25  |Caekvilibrijum 0,45

Caequilibrium 0,9-1,1 |atiphos 647 avallabllity  PPmM 163,27

Optimum CoC 2,0

Recommended control and corrective actions ICL Water solutions
D the dosage of Aktiphos 647
Increase CoC

P iall Check the inhibitor d and increase blowdown
RYZNAR-Index: problems are not expected

"Skupi" No. 15, e-mail: yarys@varus . com.mk
A. Macedonia, 1000 Skopje Www.varus.com.mk
P.O.Box 536

Tel: 00388 02 3161-B06, 3115-122
Fax: 00389 02 3137-013

3. Komnpecopcku Macia ce KOpUCTat KaKOCPEICTBO 3a TOMAaUKyBabe,

4,5,6,7. Tunyput 946 B, Axtunxoc 647, ®epodoc 8509, Typboaucnun [1 83-
ce KOpHUCTAT 3a TPETMaH Ha OyHapcKa Bojia 3a Jajiehe,
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