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KongeHcarop
Maccoo6MeHHOW KOJOHHbI

Tennoo6MeHHWUK, NpeAHa3HAYeHHbIN ANA
KOH/IeHcaLn NapoB 3TaHoNa U3 ra3oBoii asbl,
MoJy4yeHHO B MacCOOOMEHHOM KOMOHHE.

Konzencartop npogykTa no6o4Horo
BEPXHEro MaccooGMeHHOM KONOHHbI

TennooGMeHHUK, NpefHasHAYeHHbI AA
KOH[IEHCALlMM NIETYYMX KOMMNOHEHTOB W3 raszo-
BOI1 (hasbl Nocne KOHAEHCALNN 3TaHoNa.

13.5.

Maccoo6MeHHbIe KONOHHBI

MaccoobmeHHble KOJOHHbI NpeaHa3HayeHsbl
13 NeperoHKK, peKTUMUKALMM, SKCTPAKLMK, COp6-
UMY W APYrUX MACCOOBMEHHBIX MPOLLECCOB.

KONMOHHBI MCMOMb3YIOTCA NPU NPOU3BOLA-
CTBE CMWpTa 3TMN0BOTO, G1O3TaHONa, @ TaKKe
npu nepepaboTke HedTenpoayKToB, MpoLec-
Cax CMHTE3a M ApYrux XMMUYECKNX U Maccoo6-
MEHHbIX MpoLeccax.

Mpy NpouM3BOACTBE CMWUPTAa 3ITWIIOBOIO
Maccoo6MeHHble KOMIOHHbI MOTYT MCMOJb30-
BaTbCA Kak:

— GparoneperoHHble KOJOHHbI Ais Bblae-
NeHnA U KOHLUEeHTpauuu cnupta ¢ nony4yeHnem
CnuMpTa-chipua;

— 6paHble KOJIOHHbI [NA  BblaeneHus
CnWpTa U3 CNUPTOBOI BpaxKK;

— 3NKOPALNOHHbIE KOJIOHHbI AN OYUCTKU N
KOHLEHTPALMK [MaBHbIX NPUMECEN;

CNUPTA/BUOITAHONA

O6OPYLOBAHWE ANfl NPOU3BOACTBA

@ KATANOr NPOAYKUUKU 2016-2017

== JecHinservice’

Mass Transfer Column Condenser

The condenser is designed for condensa-
tion of alcohol vapours from the gaseous
phase generated in a mass transfer column.

Top Mass Transfer Column
Byproduct Condenser

This condenser is designed for condensa-
tion of volatile components from the gaseous
phase after condensation of ethanol.

CATALOGUE OF PRODUCTS 2016-2017 @

13.5.

Mass Transfer Columns

Mass transfer columns are intended for
distillation, rectification, extraction, sorption
and other mass transfer processes.

These columns are used for production of
ethyl alcohol, bioethanol as well as for refining
petroleum products, in chemical synthesis and
other mass transfer processes.

In the production of ethyl alcohol mass
transfer columns can be used as:

- column stills for separation and
concentration of alcohol with production of
crude alcohol;

— distillation columns for separation of
alcohol from alcohol wash;

- epuration columns for purification and
concentration of main impurities;
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— PeKTUPUKALMOHHbIE KONOHHbI KOHLLEH-
TPMPOBAHWA CNUPTa, @ TaKxe ANA BblfeneHus
XBOCTOBbIX, MPOMEXYTOYHbIX, KOHEYHbIX K
0CTaTKa rMaBHbIX NpuUMeceit;

— KONOHHbI KOHEYHOI 04NCTKN ANs Aonon-
HUTENbHON OYUCTKN CMPTa OT NpUMeceil;

— Pa3’roHHble KONOHHbl W CUBYLIHbIE
KONOHHbI 11 AONONHUTENLHON KOHLEHTpaLum
COMYTCTBYIOWMX NpUMecen.

XapaKTepuCTUKU KONOHH:

— AuameTp KonoHH: ot 400 go 10 000 mm;

— KonunyecTso Tapenok: ot 10 go 200 wr.;

— paccTosHue mexpay Tapenkamu: oT 150
1o 1000 mm;

— MaTtepuan MCMONHEHUs: HepxaBetowwas
CTalb, YINepoaucTas CTaib, KOMOUHMPOBaHHOE
MCNONHeHNe;

— TUN TapesioK: CEeTYaThle UNK KNanaHHble;

- paboyee pasnexue: ot -0,8 o 10 6ap;

— BO3MOXHO WU3rOTOBNIEHUE CO BCTPOEHHbIM
KUNATUNLHUKOM-UCNapuTenem B KyGoBoi yacTu.

Mpeumyectea MCNosb30BaHUA Kia-
NaHHbIX TapeoK:

— KOHCTPYKLMSA TapesKku npegycMaTpuBaer
MEXaHM3M [BMXXEHMA NOTOKA B KjanaHax,
UCKIOYAIOLMIA 3aCTOM MUAKOCTM 1 obecneyu-
BalOWMIN ee paBHOMEPHOE ABUXEHWUE, a TaKXke
VBENYNBAET MAOTHOCTb MY3bIPbKOB MO BCE
naowaan 6apboTtaxa;

- UCKNtOYeHO 06pa3oBaHMe ocagka Ha
NOBEPXHOCTW Tapenku, YTo NPUBOAMUT K YBEu-
YeHWIo ee CpoKa AKCnyaTaLum;

— UCKJIIOYEHO MepTBOE MpPOCTPAHCTBO
(3acToliHble 30HbI) B MeCTax KpenneHus naHe-
el Tapesiku B pe3ysbTate NpUMEHEHUS aKTUB-
HbIX COEMINHEHW TAapeNKK, YT NPUBOAMT K yBe-
nunyenuto eé npomssogutensHoctu u KMJI;

— NpUMeHeHUe aKTUBHOTO COeMHEHNSA Ta-
PEeNKM COKpaLLaeT CPoK e€ MoHTaxa Ha 30-50%;

— KOHCTPYKLMA  Tapenku nossonser
BOOUTLCA NIABHOMO perynupoBaHus paboTel
KOIOHHOTO 060PYA0BaHMA B LIMPOKOM Auana-
30HE MPOU3BOAUTENBLHOCTU.

@ KATANOr NPOAYKUUKU 2016-2017

3D-mo0enb MaccoobmeHHoU KonoHHbI / 3-D model

of mass transfer column

CATALOGUE OF PRODUCTS 2016-2017 @

== JecHiNservice’

- rectification columns for concentration
of alcohol as well as for separation of tail,
intermediate, end and residual main
impurities;

- final purification columns for additional
purification of alcohol from impurities;

— stripping columns and fusel oil concen-
trating columns for additional concentration
of related impurities.

Column Specification:

- column diameter: from 400 mm to
10000 mm;

— number of trays: from 10 to 200 pcs.;

— distance between trays: from 150 to
1000 mm;

— material: stainless steel, carbon steel,
combined materials;

- type of trays: sieve or valve:

— working pressure: from -0.8 to 10 bar;

— available with an integrated reboiler-
evaporator in the bottom.

Advantages of application of valve
trays:

—the tray structure features a flow
movement in valves, which eliminates
stagnation of liquid and ensures its uniform
flow as well as increases the density of bubbles
throughout the bubbling area;

—no caking on the tray surface, which
results in extending its service life;

- no dead spots (stagnant zones) in fixing
points of tray panels thanks to flexible joints
of the tray, which results in high capacity and
efficiency;

- the installation period of trays is
reduced by 30-50% thanks to flexible joints;

— the tray structure allows smooth control
of the column equipment within a wide
operating range.
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13.5.1.

Maccoo6Mennas KonoHHa Mog. 1

MpepcTaBaseT co60it KONOHHY pekTUdHKa-
LUMOHHYI0, NpefHa3HAaYeHHYI0 OnA BblAeNeHua
U3 GpaXKM 3TUNOBOrO CMMPTA W BCEX NETYYUX
npumeceit. QucTunnat, o6OraweHHbIn 3TaHo-
7IoM, oTOMpaeTcs B rasoBoil dase, a XuAkui
OCTaTOK, COAEepXalynit Bce TBepAble B3BELIEH-
Hble YacTU UM 3KCTPaKTUBHbIE BELLECTBa, BbIBO-
AUTCS U3 Ky6a KOMOHHBbI.

13.5.2.

Maccoo6MenHas KonoHHa Mog. 2

Mpepcrasaset co6oit KONOHHY pekTUdHKa-
UMOHHYI, NpefHa3HayeHa [Ns pa3feeHus
BOAHO-CMMPTOBOrO pacTBopa C MNOAyYyeHUeM
KOHLEHTPUPOBAHHOMO 3TUNOBOFO CNUpTa B
rasosoil base.

13.6.
CraHuus o6e3BoxuBaHMA cnupTa
(mernaparauun)

CraHums 06e3BOXKMBaHMS CNUPTA pa3mella-
€TCA Ha TeppuTOpUK 3aBOAA OTLENbHO CTOALLMUM
3aaHuem. Ha cTaHumio noctynaeT cnupt 13 cnnpr-
3aBOfa, re ¥ NPOXOAMT NpoLecc AeruaparaLum.

OcHoBHble 3Tanbl npolecca 06e3B0XNBaHNS:

— npuem cnupTa;

— npefBapuUTeNbHbIN NOJOTPeEB;

- ncnapeHue cnupTa;

— paspeneHue BOAHO-CNMPTOBOrO Napa;

— KOHJieHcauus;

— nepefaya B CNUPTOXpaHUANLLe.

[a6apuTHble pasMepbl 30aHus:

8500x12000 mm.

MaccoobmerHas KonoHHa mod. 1 / Mass transfer
column mod. 1

CmaHyus 06e380xusaHus cnupma
mowHocmsio 100 m3/cymku / Spirit
dehydration station with 100 m3/day capacity
1. PasdeneHue 800HO-cnupmogozo napa /
separation of water-spirit vapour

2. Cucmema oxnaxoeHus xudkocmu / liquid
cooling system

3. KoHoencayus / condensation

4. Wcnapexue cnupma / spirit evaporation

KATANOr NPOAYKUUKU 2016-2017

MaccoobmerHas konoHHa Mod. 2 / Mass transfer
column mod. 2

CmaHyus 06e380xuBaHUA cnupma (npou3soocmso
monnusHozo 6uosmaxona) (AHOpywosckuii c.3.) /
Ethanol dewatering station (fuel bioethanol
production) (Andrushivskyi Distillery)

CATALOGUE OF PRODUCTS 2016-2017 @

== JecHiNservice’

13.5.1.

Mass Transfer Column mod. 1

The mass transfer column mod.1 is a
rectification column designed for separation of
ethylalcoholand all possible volatile impurities
from fermented mash. Ethanol-rich distillate is
extracted in the gaseous phase, and liquid
residue containing all suspended solids and
extractive substances is discharged from the
bottom of the column.

13.5.2.

Mass Transfer Column mod. 2

The mass transfer column mod.2 is a
rectification column designed for separation of
water-alcohol mixture with production of
concentrated ethyl alcohol in the gaseous
phase.

13.6.

Spirit Dewatering Station
(dehydration)

Spirit dewatering station is a detached
building located on plant premises. Spirit is
fed to the station from the ethanol plant
where dehydration process is taken place.

Major stages of dehydration process:

— receiving spirit;

- pre-heating;

— spirit evaporation;

— separation of water-spirit vapor;

- condensation;

— transfer to spirit storage tanks.

Overall dimensions of the building:

8500x12 000 mm.
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13.7.

Annapar rufiponu3Hblit

Pesepeyap ¢ Mewankoil npefgHasHayeH
AN5 pacTBOPEHMA U pa3BapuBaHWs Kpaxmana B
NOATOTOBNEHHOM 3epPHOBOM 3amece. [lononHu-
TENbHO MOXET BbITb 060PYA0BAH 3MEEBUKOM.

13.8.

Oxnagutenn cycna

TpyGuarblit Tenn00OMeHHUK, NpefHa3sHa-
YeHHbIl [NS OXNAKAEHUA 3epHOBOrO cycna
nocse rugponusa.

13.9.

CAopHuK Motowwero cpeacTea
C Mewankoi

Pe3sepByap ¢ MewWankoii, npefHasHayeH-
Hblii ANf MPUrOTOBMEHWS BOAHOMO pacTBopa
MOIOLLEro CPefCTBa.

13.10.

CMecutenb Menacchl

lpepHasHayeH [ons  NpuUroToBieHUs
MeNacCcHOro cycna 3afjaHHOM KOHLEHTpauum.
Mpeactaenser coboil UuMAMHAPUYECKUIA anna-
paT, BOKpYr OCM KOTOPOro Bpallaetcs Ban C
flonactamMu, Takum 06pasom nepemelnpas
menaccy € BOAOW, MoCTynalowwx B annapar
HenpepbIBHbIM NOTOKOM.
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TudponusHeiii annapam / Hydrolysis tank

C6opHuK motoweeo cpedcmsa ¢ mewankol /
Detergent tank with stirrer

@ KATANOr NPOAYKUUKU 2016-2017

Oxnadumens cycna / Mash cooler

Cmecumens menaccel / Molasses mixer

CATALOGUE OF PRODUCTS 2016-2017 @

TJecrinserviee'

13.7.
Hydrolysis Tank

The hydrolysis tank is a stirrer-equipped
tank designed for dissolving and cooking of
starch in the prepared grain mash. It can be
additionally equipped with a coil.

13.8.

Mash cooler

The Mash cooler is a shell-and-tube heat
exchanger intended for cooling grain mash
after hydrolysis.

13.9.
Detergent Tank with Stirrer

The stirrer-equipped detergent tank is a
stirrer-equipped tank intended for preparation
of aqueous detergent solution.

13.10.

Molasses Mixer

The molasses mixer is intended for
preparation of molasses mash with a preset
concentration. It is a cylindrical vessel fitted
with a shaft equipped with paddles for mixing
molasses with water continuously coming into
the vessel.
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13.11.
COopHMK a30THbIX COeAMHEHHN
C MeLwanKou

Pe3sepByap c Mmewankoi, npefHasHayeH-
Hblii ANA NPUrOTOBNEHWA BOAHOMO pacTBopa
A30TUCTbIX COEAMHEHMUIA.

13.12.

PesepByap depMeHTaLHOHHBIA

Mpepctaenser co6oil  BepTUKANbHbIN
UMANHAPUYECKUI pe3epByap, NpefHa3HayeH-
Hblil Ans cOpaxmBaHus cycna.

13.13.
Oxnaputenb KynbTypanbHoi
WHUIKOCTH

Mpeacraenser co6oit Tpy6yaTklil Tennoo6-
MEHHUK, MPefHA3HAYEHHbIN [A1A OXNAXAEHMS
cycna B npouecce 6poxeHus.

13.14.

Ynosutenb napoe cnupta

MpepnctaBnseT co6oi KONOHHLINA annapar,
npep,Ha3HaquHb|17| ANA ynaBnnBaHUA U3 yrne-
KMCNOro rasa napos cnupTa, 060pyAoBaH CuT-
YacTUMbl Tapenkamu. BepxHsas yacTb annapara
OpOLAETCA HU3KOKOHLEHTPUPOBAHHbLIM BOA-
HbIM pacTBOPOM 3TWNOBOrO CNUPTA, CHU3Y
NPOTUBOTOKOM MOAJAETCA YMEKUCAbIA ra3 co
cnepamu 3taHona. O6oraleHHbId 3TaHOOM
pacTBOp CTeKaeT BHU3 KONOHHbI, YINEKUCAbIA
ra3 BbIXoauT U3 BerHeVI 4aCT NOBYLIKN.

C6opHUK a30mHbIx coeOuHeHul ¢ mewankol /
Stirrer-equipped tank for nitrogen compounds

Oxnadumens KynbmypansHol xuokocmu / Culture
liquid chiller

@ KATANOr NPOAYKUUKU 2016-2017

Pe3sepsyap cpepmeHmayuoHHebili /
Fermentation tank

Ynosumens napos cnupma / Alcohol vapour trap

CATALOGUE OF PRODUCTS 2016-2017 @

TJecrinserviee'

13.11.
Tank for Nitrogen Compounds
with Stirrer

It is a stirrer-equipped tank intended for
preparation of aqueous solutions of nitrogen
compounds.

13.12.

Fermentation Tank

The fermentation tank is a vertical
cylindrical tank designed for mash
fermentation.

13.13.
Culture Liquid Chiller

The culture liquid chiller is a shell-and-
tube heat exchanger intended for cooling
mash during its fermentation.

13.14.
Alcohol Vapour Trap

The alcohol vapour trap is a column
equipped with sieve trays intended for
trapping alcohol vapours from carbon dioxide.
The upper part of the vessel is flushed with
low-concentrated aqueous ethyl alcohol
solution, and the bottom is fed with a
countercurrent flow of carbon dioxide
containing trace amounts of ethanol. Ethanol-
rich solution flows down to the bottom of the
column, and carbon dioxide outflows from the
upper part of the trap.
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MALUMHOCTPOUTESNbHbIN 3ABOJ

== TJexuncepbuc’ % (PEGEHKOBCKAN

13.15.
KunatunbHuk Maccoo6MeHHOM
KOJIOHHbI

MpepctaBnseT coboil TeNN0OOMEHHUK,
npeaHasHayeH ans Harpesa 6apabl B LUPKyIu-
pyioLeM KOHTYPEe MacCOOGMEHHBIX KOMOHHSI
[0 TeMneparypbl KUNeHus.

KunamunbHuk maccoobmeHHoli KonoHHs! / Mass transfer
column boiler

13.16.
Ancop6ep

MpepcTaBasieT co6oit KONOHHbIN annapar ¢
HaCcafiKoii U3 MONEKYNAPHBIX CUT, NpeAHa3Ha-
YeH ANA KOHLEHTPMPOBAHUA 3TUI0BOIO CNUPTa
nyTeMm ynaBa1BaHWA MONIEKYN BOAbI U3 NapoBoit
cmecu.

@ KATANOr NPOAYKUUKU 2016-2017

% GREBENKY" == JecHiNservice’

13.15.

Mass Transfer Column Reboiler

The mass transfer column reboiler is a
heat exchanger intended for heating stillage
up to the boiling temperature in the circulation
system of mass transfer columns.

13.16.

Adsorber
The absorber is a column filled with
molecular sieves designed for concentration

of ethyl alcohol by separating water molecules
from the vapour mixture.

Adcopbep / Adsorber

CATALOGUE OF PRODUCTS 2016-2017 @
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14.1. 14.1.

KonBeiep nopauu yrns Coal Feeder Conveyor

The coal feeder conveyor is intended for
transporting coal from a storage hopper into a
grinding unit.

MpeaHasHayeH Ans nopaayu yms u3 GyHke-
pa XpaHeHWs Yris Ha CTaHLMIo pasmona.

14.2.
Coal Storage Hopper

E Cmaxyus npueomosneHus u cxueaHus BYT /
‘ | - CWF preparation and burning plant

The coal storage hopper is designed for
safe storage of coal. The hopper structure
prevents moisture ingress and ensures the
dosed supply of material to the conveyor.

Konseliep nodayu yens / Coal feeder conveyor

14.2.

byHkep xpaHenus yrnsa

MpenHasHadeH ana 6e30nmacHOro xpaHe- 14.3.
Hus yma. KoHcTpykuus 6yHKepa npepoTtepa- CWF Buffer Storage Tank
WaeT nonafaHue Bnaru u obecneynsaet Ao3u- byHrep xparenus yens / Coal storage hopper with Stirrer
POBaHHyI0 Nofjayy Ha KoHBeilep.

The CWF buffer storage tank features a
conical bottom and a motor-driven stirrer. The
buffer tank is intended for storage of CWF
reserve before a boiler.

14 14

14.3.
bydepHas emkoctb xpaHenus BYT
C Mewankou

EMKOCTb BbINOIHAGTCSA C KOHUYECKUM [IHM-
LeM W MelaTeNbHbIM YCTPOMCTBOM C 3N1EKTPO-
npuBofoM. bydepHas emKocTb npefHasHave-
Ha ana xpaHeHus 3anaca BYT nepep kotnom.

TO CWF BURNING

bygepHas emkocmsb xpareHus BYT ¢ mewankoli /
CWF buffer storage tank with stirrer

@ KATANOr NPOAYKUUKU 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @

HA BOZ0YI0JIbHOE TOMIKBO (BYT)
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14.4.

BubpomenbHuua

Komnnekc nonydyeHus BOAOYrofbHOro
Tonnuea (KMBT).

Komnnekc (KNBT) Bknwouyaer B cebs
MOMOSIbHYIO YCTaHOBKY, CUCTEMy cOopa, dpak-
LMOHMPOBAHMA, CTabMIM3aLMU U XpaHEeHUS
YrofbHOM CyCneH3uu.

Momon ocyuiecTenseTcs B fABe CTafuu B
BubpomensHule BM-400, paspabotaHHoii ans
OCyLLECTBNEHNSA MOKpOro nomona. MMepeTok
NOMONLHOM MyNbNbl YIS OCYWeECTBAAT U3
Of\HOIl CTYMEHU B NOCNEAYIOLYIO C 3afepPXKKOI
4acTW KPYMHOro HefOMOJIa B MOMONBHOM Kame-
pe, perynvpyemoin nepemblYKoi ruapo3aTsopa
A0 YPOBHSA BOJOYTONbHOW My/bMbl B MOMOMb-
HOW Kamepe.

Komnnekc (KMBT) cHabxeH aBTOMaTuye-
CKMM nnoTHomMepoM. B cnyyae HeynoBneTBOpY-
TeJIbHOM MAOTHOCTU BOAOYTOJbHOM CyCMeH3uu
HW3KOKOHLEHTPUPOBAHHBIK COCTaB noMmosna
peunpKynupyeT B cuCTeMe CTaANHHOMO NOMOoNa.

B cxeme KIMNBT npepycmoTpeHa ycTaHOBKa
romoreHusaTopa Ansi AOCTUXEHWA BbICOKOW
GuMofanbHOM KoHueHTpaLuu BYT.

14.5.
CAopHuk peareHTa
C MewaTe/bHbIM YCTPOUCTBOM

MpepgHasHayeH Ans NpUrOTOBNEHUS BOA-
HOrO pacTBopa peareHTa-nnactudukaropa,
UCNOJb3yeMoro ANs WUCKITIOYEHUS OCaXAEHUs
TBEepAOi hpaKLuuW BOZOYrobHOTO TOMAMBA.

Bu6bpomensHuya Ha M3 / Vibrating mill constructed
by Grebenky Machine-Building Plant

C6opHUK peazenma ¢ mewasnkoli 8 3D u 8 peansHocmu /

Reagent tank with stirrer in 3-D and in the reality

@ KATANOr NPOAYKUUKU 2016-2017

3D-modens subpomensHuysl / 3-D model of vibrating mill

CATALOGUE OF PRODUCTS

BubpomensHuya Ha
Bnadumup-BonbiHcKoM c.3. /
Vibrating mill installed

at Volodymyr-Volynskyi
Sugar Plant

2016-2017 @

== JecHinservice’

14.4.
Vibrating Mill

Coal-water fuel preparation unit.

This coal-water preparation unit is
composed of a milling unit and a coal slurry
collection, fractionation, stabilisation and
storage system.

Coalis ground in two stages by the BM-400
vibrating mill designed for wet milling. The
flow of mill coal slurry from one stage to
another is carried out with suspension of
coarse underground particles in a milling
chamber regulated by a hydraulic gate’s strap
up to the size of coal-water slurry in the
milling chamber.

This preparation unit is equipped with an
automatic density meter. In the case of poor
density of coal-water slurry, a low-
concentration milling stock is recirculated in
the multi-stage milling system.

The coal-water fuel preparation unit
features a homogenizer for obtaining a high
bimodal concentration of CWF.

14.5.

Reagent Tank with Stirrer

The stirrer-equipped reagent tank is
designed for preparing aqueous solutions of
reagent-plasticizer used to eliminate the
precipitation of solid fraction of coal-water
fuel.

14
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14.6.

loMorexu3arop

lpeaHasHayeH ans LOCTUXEHMUSA BbICOKOM
GuMopfanbHOM KoHUeHTpaLuu BYT.

14.7.

OunbTpbl

MpepHasHayeH Ans NpUrOTOBNEHUS BOA-
HOTO pacTBOpa peareHTa-naacTudukaropa,
MCMONb3YEMOrO [/l UCKNIOYEHUS OCAXAEHUSA
TBEpAOI (hpaKLuW BOAOYroNbHOTO TOMAMBA.

14.8.
MythenbHas razosopoyronbHas
ropenka

MydenbHas razo-BogoyronbHas ropenka
paspaboTaHa Ans paboTbl Ha BOLOVIONbHOM
Tonn1Be, N03BONSET paboTaTb OAHOBPEMEHHO

14 Ha ABYX BuAax Tonnuea (BOfoyronb-ras), nubo
TOJIbKO Ha NPUPOAHOM rase.

fopenka o06nagaeT BbICOKOW CTemneHblo
MaHEBPEHHOCTU 6narofiaps KOHCTPYKTUBHBIM
0COGEHHOCTAM 1 COBPEMEHHOII CUCTEME aBTO-
maTu3auuu.

[openka ocHaleHa cneayoWwmMmn KOHTypa-
MW aBTOMatTU3aunmn:

— KOHTYp NOAAEPXaHUs COOTHOWEHNSA
BO3yX-TONNBO;

— KOHTYp KOHTPOA NAameHu;

— KOHTYp aBTOMAaTU4YeCcKOro noaxeara nna-
MEHW ra3oBOW CTYNEHbIO FOpPesku B Clyyae OT-
KNIOYeHUS Nogaymn BOLOYrONbHON CYCNEH3NUU.

HA BOJIOYTOJIbHOE TOMIUBO (BYT)

060PYNOBAHUE 1A NEPEBOJA KOT/IOB

®

g (7 5

@unsmpsl npouzsodcmsa “TexuHcepsuc”
Ha Bnadumup-BonviHckom c.3. / Techinservice filters
at Volodymyr-Volynskyi Sugar Plant

MyepenbHas 2a308000y20bHas 2opesika 8 3D
u 8 peansHocmu / Muffle coal water fuel/gas
combined burner in 3-D and in the reality

KATANOr NPOAYKUUKU 2016-2017

TomozerHusamop 8 3D u 8 peansHocmu / Homogenizer
in 3-D and in the reality

CATALOGUE OF PRODUCTS 2016-2017 @

== JecHinservice’

14.6.

Homogenizer

The homogenizer isintended for obtaining
a high bimodal concentration of CWF.

14.7.

Filters

Filters are intended for CWF filtration and
getting a uniform mixture of coal-water fuel.

14.8.
Muffle Coal Water Fuel/Gas
Combined Burner

The muffle coal-water fuel/gas combined
burner is designed to burn coal-water fuel, but
it is also possible to feed it simultaneously
with two types of fuel (coal-water/gas) or only
with natural gas.

The burner features a high level of
flexibility thanks to structural properties and a
modern automatic control system.

The burner is equipped with the following
control loops:

— air-fuel ratio control loop;

- flame control loop;

— combustion safety apparatus loop, which
automatically turns on a gas backup unit of
the burner if coal-water slurry supply is off.

14
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HA BOJIOYTOJIbHOE TOMIUBO (BYT)

060PYNOBAHUE 1A NEPEBOJA KOT/IOB

== TJexuncepbuc’

KOHCTpYKTUBHO ropenka coCTOMT U3
LIMKNOHHOrO Mycens ¢ orHeynopHoii ytepos-
KO, CHaGXEeHHOr0 BO3AYXOMOAAOLLMM Y37I0M
pacnblauTenbHolt opcyHKoit. Kamepa Bo3gy-
xopacnpefeneHns pasfieneHa Ha OTCeKu W
COCTOMT U3 KOHMYECKOro 3aBUXPUTENs C IKC-
LEHTPUYECKUM CABUTOM MONOBUH KOHYCA OTHO-
CUTEeNIbHO OCK A1 BNYCKa BO3AyXa, YTO NO3BO-
nseT obecneuntb 3PHeKTUBHOE BOCMIAMEHe-
HMe BO[OYrONbHOMO TOMAMBA U €ro MojHoe
BbIFOpaHWe B Npefenax kamepsl mytens.

14.9.

Noporpesarens BYT

CeKLMOHHbI CKOPOCTHOW Nojorpesarenb.
MpepHasHayeH ANs HarpeBa BOAOYrO/bHOM
CyCneH3uu nepeg nofayei Ha CuraHue.

14.10.
Cxpy66ep-nexaHTaTop MOKpOH
0YHUCTKM AbIMOBbIX ra3oB

Ckpy66ep-AeKkaHTaTop NpefHasHayeH Ans
NPOMBIBKN XUOKOCTAMU [bIMOBbLIX ra3oB C
Lenblo UX 0YUCTKU. yTeM MHTEHCUBHOMO Mac-
coobMeHa Mexay haszamm CoefMHEHNS U3 ra3o-
BOI (ha3bl NEPEXOAAT B XMAKYIO TEXHONOTMYe-
CKylo cpedy. B ckpy66epe BbinonHeHa cucrema
OpOLEHUS, COCTOAILAA U3 HECKONbKUX CTyne-
Hel BHYTPM Kopnyca, rae pacnonaratotcs hop-
CYHKM 13 KOTOPbIX NPOM3BOAUTCA pacnbiieHue
1 CO3JAeTCA TOHKAs BOAHAA MJIEHKA HA KOTOPOiA
0CepalnT yacTuubl 3o/bl. OuuiieHHas rasosas
Cpena TpaHCMopTUPYeTCs B aTMOCdepy, a XUa-
Kas cpefa CO WNaMoM NMonajaeT B feKaHTatop,
NPUEMHO-PA3AENUTENbHYI0 EMKOCTb CKpyG6epa
Yepes CMBHOI NaTpy6oK.

CreneHb 0YUCTKM A5 YacTul 6onee 30 MKM
paBHa 90.

lopenku nocne nepegoda Ha cxuzaHue BYT / Burners
after transferring to coal-water fuel burning

Crpy66ep-dexkaimamop 8 3D u 8 peasbHocmu /
Scrubber-decanter in 3-D and in the reality

@ KATANOr NPOAYKUUKU 2016-2017

CATALOGUE OF PRODUCTS 2016-2017 @

== JecHiNservice’

In terms of design, the burner consists of
a refractory-lined cyclone muffler fitted with a
air-supply unit and a spray nozzle. An air
distribution chamber is divided into
compartments and composed of a conical
swirler with cone parts eccentrically positioned
along the axis for air injection, which ensures
efficient ignition of coal-water fuel and its
complete burnout in the muffler chamber.

14.9.
CWF Heater

It is a high-speed sectional heater. The
coal-water fuel heater is intended for heating
coal-water slurry before burning it.

14.10.
Wet Flue Gas Scrubber/Decanter

The scrubber/decanter is intended for flue
gases purification by washing them with
liquids. Thanks to intensive mass transfer
between phases compounds pass from the
gaseous phase into the liquid phase. The
scrubber is equipped with a sprinkler system
consisting of several stages inside the body
housing nozzles for spraying and forming a
thin water film, which captures ash particles.
The purified gas medium is discharged into the
atmosphere and the sludge containing liquid
medium goes into a decanter (collecting and
clarifying tank of the scrubber) through a drain
tube.

The efficiency of gas cleaning for particles
of over 30 micron is about 90.

14
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YECKOM NPOMbILIEHHOCTH

060PYNIOBAHUE N1l XUMK-

TJexuncepbuc

15.1.

CAopHuk peareHToB

MpegHasHayeH Ansi PacTBOPEHUS ChiMyuux
BELLECTB UM CMEWMBAHUA PEAreHTOB C BOAOIA.
06opyaoBaH Mewankoit U pybawkoi oborpe-
Ba/oxnaxpeHus. MNpepcrasnser coboit BepTu-
KaNbHbIl COCYA C KOHMYECKUM [AHUMILEM.
3arpy304Hblil JIOK  PacroiOeH CBEpXY.
Pybawka oGorpeBa BbiNONHEHA U3 HABUTOM
noayTpy6sl.

Yepes 3arpy304Hblil 0K 3ackinaetcs pea-
TEHT, MOC/e 3aKPLITUS JIOKA 4Yepes BepxHui
natpy6ok c6OpHMK 3anonHseTcs Bopoit. [lnsa
VAyYLWEHU PacTBOPEHUS BKIIOYAETCA Melan-
ka. [ns oTtBoga/mogsopa Tenna B pyGauwky
NOABOAUTLCA TEMNO UM XNafoareHT. [oToBbIN
pacTBOp Yepe3 HWXHMIT NaTpyboK cinBaeTcs B
TpyGONpOBOL, OTKAYKY.

15.2.
Pesepeyap KOK

Paspab6arbiBaeTcs M U3roTaBNMBaeTCs Ans
HaKOMNEHNs, XpaHeHus 1 Bydepusaumu Bcex
KUAKOCTEN MO KOHKPETHbIE CXEMbl, KOMMO-
HOBKM 1 YCNIOBMA 3aKa3ynKa.

15.3.

Crangaptusarop cmonbl

MpepHasHayeH Ans HaKOMJEHWUS U CTaH-
[apTv3auun B pesynbrate nepemewuBaHus
CM01006pa3HbIX MPOJYKTOB C MOBbIWEHHOIA
BA3KOCTbI0. 060pYA0BaH MEWaKoM.

C6opHuk peazeHmos / Reagent tank

Cmaxoapmu3samop cmosl / Resin standardizer

@ KATANOr NPOAYKUUKU 2016-2017

Pesepsyap KOK / Urea-formaldehyde concentrate tank

CATALOGUE OF PRODUCTS 2016-2017 @

TJecrinserviee'

15.1.
Reagent Tank

Intended for dissolving free-flowing
materials or mixing reagents with water. It is
equipped with a stirrer and a heating/cooling
jacket. It is a vertical vessel with conical
bottom. The loading door is on the top of the
tank. The heating jacket is made of half-pipe
coil.

Reagent is filled through the loading door,
and the tank is filled with water through a top
inlet after the door is closed. To improve the
dissolution, the stirrer is switched on. For heat
supply/removal, the jacket is filled with heat
or coolant. The prepared mixture is discharged
through a bottom outlet into a scavenge line.

15.2.

UF Concentrate Tank

The UF concentrate tank is designed and
constructed for collection, storage and
buffering of all liquids in accordance with the
Customer’s scheme, layout and conditions.

15.3.
Tank with Stirrer for Resin
(Resin Standardizer)

The resin standardizer is intended for
collection and standardization of high-
viscosity resinous products by stirring. It is
equipped with a stirrer.

15
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YECKOM NPOMbILIEHHOCTH

060PYNIOBAHUE N1l XUMK-

== Texuncepbuc’

=

15.4.

CAopHMK KucnoTbl

MpepHas3HayeH ANA CMEWNBAHNA XKUAKNX
peareHToB ¢ BOfoii. MpefcTaBnseT coboii Bep-
TUKaNbHbIA COCYA C KOHUYECKUM [JHUILEM.
Matpy6Kku nopsayun BoAbl U peareHToB pacnosno-
XEHbl CBEPXY.

PeareHT nogaetcs yepes natpybok nopa-
un. Mocne nopauu peareHTa pobaBnseTcs
HeoOXOAMMOE KONMYECTBO BOAb! U BK/TIOYAETCS
mewanka. [0TOBbI pacTBOp Yepes HUKHUIA
narpybok cnuBaeTcs B Tpy60NpoBos OTKAuKM.

15.5.

®unbtp cMonbl

MpepHasHayeH ana UNLTPOBAHMA XWJ-
KWX NPOAYKTOB C TBEPAbIMU BKIOYEHUAMU
pasHoro pa3smepa. llpoctas pa3bopHas KOH-
CTPYKUMA C (DUNLTPOBANbHBIM NATPOHOM Ans
06/1eryeHns OYNCTKM.

15.6.

Cunoc kap6amupa

PaspabatbiBaetcs U M3roTaBaMBaeTcs Ans
HaKonneHus, xpaHeHus u bydepusauuu coiny-
YUX NPOAYKTOB MOA KOHKPETHBIE CXEMbI, KOM-
MOHOBKM U YCNOBUS 3aKa3uuKa.

[lns ynyylweHun BbIFPY3KM CbINYyYUX Npo-
AYKTOB 1 NpefoTspalleHnst BOf006pa3oBaHus
0060pyA0BaH [BOIHLIM KOHYCOOBPA3HbIM AHU-
LLeM C YCTaHOBIEHHbIMU CHU3Y ABYMS LWHEKAMM
BbIPY3KW, PACcnoNOXEeHHbIMU [UAMeTPanbHo.
060pyfoBaH CMOTPOBbLIMU IOKAaMU Ha PasHoi
BbICOTE AN15i NEPUOANYECKOO TEXOCMOTPA.

GREBENKY

MACHINE-BUILDING PLANT

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

C6opHuk kucnomsi / Acid tank

Cunoc kapbamuda / Urea silo

@ KATANOr NPOAYKUUKU 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @

== JecHinservice’

15.4.
Acid Tank

Intended for mixing liquid reagents with
water. It is a vertical vessel with conical
bottom. Water and reagent inlets are placed
on the top.

The reagent is fed through an inlet. After
feeding the reagent, the required quantity of
water is added, and the stirrer is switched on.
The prepared mixture is discharged through a
bottom outlet into a scavenge line.

15.5.

Filters for Resin

Intended for filtration of liquid products
with solid impurities of different sizes. Easy-
to-clean and simple modular construction
with filter cartridge.

15.6.

Urea Silo

The urea silo is designed and constructed
for collection, storage and buffering of free-
flowing materials in accordance with the
Customer’s scheme, layout and conditions.

To improve the unloading of free-flowing
materials and to prevent the water collection,
it is equipped with a double cone bottom
fitted with two diametrically placed
discharging screw conveyors. The urea silo is
equipped with manholes placed at different
heights for routine maintenance.

INDUSTRY

EQUIPMENT FOR CHEMICAL
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060PYNIOBAHUE N1l XUMK-

== Texuncepbuc’

=

15.7.

Ckpy66ep ouncTku

lMpepHasHayeH [As «MOKpPOM» OYUCTKM
BEHTUIAUMOHHBIX M aCMUPALMOHHBIX MOTOKOB
OT TBEpAbIX U ra3006pasHbIX Cpes.

060pynoBaH BbICOKOCKOPOCTHbIMU ¢hop-
CYHKaMu, pacrnosioXeHHbIMM OfHA HanpoTuB
APYroil, Y4TO MO3BOMAET YBEAUYUTb CTENEeHb
O4UCTKU. [N yMeHblueHUs KanneyHoca 060-
pyAoBaH MOAMGBULMPOBAHHBIM KanneoTbonHu-
KOM.

15.8.

Pe3sepByap ¢ Mewankoit

MpepHasHayeH Ans pacTBOPEHUA CbiMyynx
BELLECTB UMW CMELIMBAHUS PeareHToB C BOAON.

060pyfoBaH MEWanKoi U BHYTPEHHUM
3MeeBMKOM 060rpeBa/oxnaxaeHus.

MpeacTaBnset coboit BepTUKANbHbIN COCyL,
C NUNTUYECKUM AHWLEM U INAMNTUYECKON
(hnaHueBoil KpbllwKoii. MatpyOku pas nogayu
NPOAYKTOB pAcrofioXeHbl cBepxy. Yepes
natpybkn nopauu nopjaercs HeobXoAuMoe
KONMYeCTBO peareHToB 1 ANA YyyleHNns pac-
TBOPEHWA BKIOYaeTcA Mewanka. fina otopa/
nofBoAa Tensa B pyballky nogBOAUTLCSA TEMNO
unun xnapoareHT. [0TOBbIN pacTBOP Yepes HUXK-
HWit natpy6ok cnuBaeTcs B TpyGOMpoBOA
OTKauKM.

Ckpy6bep oyucmku / Washer (scrubber)

@ KATANOr NPOAYKUUKU 2016-2017

Pesepsyap ¢ mewankoli / Stirrer-equipped tank

CATALOGUE OF PRODUCTS 2016-2017 @

== JecHinservice’

15.7.
Washer (Scrubber)

The washer is intended for wet washing of
solid and gaseous medium out of ventilation
and aspiration flows.

It is equipped with oppositely facing high
flow rate nozzles for better cleaning. To
minimize drop entrainment, the washer is
equipped with a modified entrainment trap.

15.8.
Tank with Stirrer

Intended for dissolving free-flowing
materials or mixing reagents with water.

Itis equipped with a stirrer and an internal
heating/cooling coil.

It is a vertical vessel with elliptic bottom
and oval flange cover. Material inlets are
placed in the upper part of the tank. The
required quantity of reagents is fed through
inlets, and the stirrer is switched on for
improving the dissolution rate. For heat
supply/removal, the jacket is filled with heat
or coolant. The prepared mixture is discharged
through a bottom outlet into a scavenge line.

15
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TJecrinserviee'
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1. BeinapHsie annapamsi TBI112-4870 u TBI19-2430 ([aiicunckuii c.3., Ykpnpomursecm-Azpo) /
Evaporators mod. TVP12-4870 and TVP9-2430 (Gaisyn Sugar Refinery, Ukrprominvest Agro)
2. Beinapwoii annapam TBI112-3250 (BonokoHosckul c.3., 0AO “Huka”, [K “Pycazpo”) / Evaporator mod. TVP12-3250 Cmaryus dedpexocamypayuu (Yeprawckul c.3., [K “Pycazpo”) / Purification station (Chernyansky Sugar Plant, Rusagro Group)

(Nika Sugar Plant (Volokonovka), Rusagro Group)



4

TJecrinserviee'

y

|
1
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Bakyym-annapamei TBA 8 Amxupe / TVA Batch Pans in Algeria 1. Mewanka u menbHuya 3ampasoyHoli cycnersuu / Seed Slurry Mixer and Mill
2. Cmecumens menaccsi / Molasses Mixer

® 7



MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

Texuneepbuc’ % (PEGEHKOBCKNA' % GREBENKY' == JecHinservice’

lpamomoyHo-nneHoyHbIl 8sinapHol annapam TBI11580 (Tomawnonsckuli caxapHbiii 3a800) / Concurrent Flow Film 1. Bakyym-KoHOeHcayuoHHas ycmaxoska / Vacuum Condenser
Evaporator mod. TVP1580 (Tomashpol Sugar Factory) 2. lodozpesamens N17Y / PDU Raw Juice Heater

@ KATANOr NPOAYKUUKU 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @



.

MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

Texuneepbuc’ % (PEGEHKOBCKMA'® % GREBENKY® == JecHiNservice’

Yempolicmso 3a2py3o4Hoe nosopomoe / Jlurus nodayu wuxms! / Charge Feeding Line

Rotating Loading Unit
@ KATANOTN NPOAYKUUN 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @



4

TJecrinserviee'

Yemanoska gunsmpos TF110 (ByuHckuii c. 3.) / Filter System mod. TF110 (Buinsk Sugar Factory) BepmukansHsiti kpucmannusamop TKBI-340 (KypeanuHckuii c. 3.) / Vertical Crystallizer mod. TKVG-340
(Kurganinsk Sugar Factory)

@ KATANOr NPOAYKUUKU 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @



Texuneepbuc’ (PEGEHKOBCKMA' GREBENKY'

MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

Bsinaproti annapam TBI112-4870 (Ckudensckuli c. 3.) / Moumax TKB / Installation of Vertical Crystallizer
Evaporator mod. TVP12-4870 (Skidel Sugar Factory) mod. TKV

@ KATANOr NPOAYKUUKU 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @



== TJexuncepbuc’ (PEGEHKOBCKMA' GREBENKY® TJecrinserviee'

MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

MoHmax sakyym-annapamos Ha delicmsytoujem caxapHom 3asode 8 [yanme (Amxup) / Installation of vacuum pans

at Guelma Sugar Refinery (Algeria)

@ KATANOr NPOAYKUUKU 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @




Texuneepbuc’ (PEGEHKOBCKNA' GREBENKY' TJecrinservice

MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

Cmanyus depexocamypayuu (lozpebuwerckui c. 3.) / Cknadckoe 06opydosaHue Ha sbicmaske [M3™ /
Purification Plant (Pogrebishchenskiy Sugar Factory) Warehouse Equipment exhibited at GMZ™

P KATANOTr NPOAYKUMMU 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @



== JecHinservice’

1. Onepamopckas Ha Ckudensckom caxapHom kombuHame (benapycs) / Operator’s Room at Skidel Sugar Factory (Belarus)
Onepamopckas yexa K®-cmonsl Ha kKopocmetckom 3asode MA® (Ykpaura) / Operator’s Room of UF-Resin Production Facility 2. Onepamopckas u3secmkoso20 omoeneHus Ha Xmenuxeykom caxapHom 3agode (0AO “Al10 “Aspopa”, Poccus) /
at Korosten MDF Plant (Ukraine) Lime Section Operator’s Room at Khmelinetsky Sugar Factory (APO “Avrora”, Russia)

® ®



TJecrinserviee'

1. Cmanyus obessoxusaHus smaxona (I “Haymosckul cnupmsasod”) / Ethanol Dehydration Plant 1. Cmpykmypa cucmemsl yyema cnupma / Scheme of Spirit Metering System
2. Koxdercamopsi 800b! co cnedamu smarona (11 “Ueawrosckuli cnupm3sasod”) / Water Condensers with ethanol drops

(SE Naumovskyi Distillery)
2. MemBpartsie modynu (I “Kopocmuwesckuii cnupmossili kombuxam”) / Membrane Modules (SE Korostyshivskyi Distillery) (SE Ivashkivskyi Distillery)

@ KATANOr NPOAYKUUKU 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @



Texuneepbuc’ (PEGEHKOBCKMA' GREBENKY'

MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

Ucnapumens smarona (T “Tpuneckud cnupmsagod”) / Llex no npousgodcmsy K®-cmonsl n5 Kopocmerckozo 3asoda MA® (Ykpauna) / UF-Resin Production Facility
Ethanol Evaporator (SE Tryliskyi Distillery) for Korosten MDF Plant (Ukraine)

@ KATANOr NPOAYKUUKU 2016-2017 CATALOGUE OF PRODUCTS 2016-2017 @



Cmpoumenscmso KOC yexa “nod knwoy” ons Kopocmerckozo 3aso0a MA® (Ykpaura) / Turn-Key Construction of UF-Resin

Production Facility for Korosten MDF Plant (Ukraine)

@ KATANOr NPOAYKUUKU 2016-2017

Cnucok HeKoTopbIX NpeAnpUATHH,
BHeAPMBLUMX annapatbl U yCTPOWCTBa
«TEXUHCEPBUC» (1993-2016 rr.)

List of Some Enterprises where
TECHINSERVICE Plants and Equipment
are installed (1993-2016)

1. Opecckuit padp. 18. KynsiHckui c.3. 1. Odessa sug. refinery 18. Kupyanskyy sug. fact.

2. C.3. “Kpewaruk” 19. CaBuHCKHI C.3. 2. “Kreshchatik” sug.fact.  19. Savinskyy sug. fact.

3. YnbsiHoBCKMA C.3. 20. Yanaesckuii c. 3. 3. Ulyanovsky sug. fact. 20. Chapaevskyy sug. fact.

4. HapxeBuuckwii c.3. 21. TomMawnonbCKuii c. 3. 4. Narkevichsky sug. fact. 21. Tomashpolskyy sug. fact.
5. HKameneu-logonbekmii c.3.  22. 0AD “Asor” 5. Kamenetsk-Podolsky sug.f.  22. Open Society “Nitrogen”
6. KpbiMckuii copoBbli 23. AneKcaHapoBCKHi KMpNMY. 3. 6. Crimean soda plant 23. Alexandrovsky brick-making plant
7. YopTKoBCKMIA C.3. 24. HaymoBcKuit cnupr. 3. 7. Chortkovsky sug. fact. 24. Naumovsky spirit fact.

8. CanbKoBCKMA C.3. 25. NBaWwKoOBCKMIA CNMPT. 3. 8. Salkovsky sug. fact. 25. Ivashkovsky spirit fact.
9. OpKuuKHiA C.3. 26. KopocTbiweBckuii cnupr. 3. 9. Orzhitsky sug. fact. 26. Korostyshevsky spirit complex
10. PaKUTHAHCKMIA C. 3. 27. XopoCTKOBCKMiA CTIMPT. 3. 10. Rakitnyansky sug. fact. 27. Horostkovsky spirit fact.
11. IampaeBckuii c. 3. 28. Tpuneckuii cnupr. 3. 11. Shamrayevsky sug.fact. ~ 28. Trilesky spirit fact.

12. NanbMUpCKHii c.3. 29. MapbinmBckuit cnupr. 3. 30. 12. Palmirsky sug. fact. 29. Marylivsky spirit fact.

13. NepBoMaiickuit c.3. Kpachocno6opckoit cnupr. 3. 13. Pervomaisky sug. fact. 30. Krasnoslobodsky spirit fact.
14. Kpuononbckuit c. 3. 31. Kopocrenckuit 3. MA® naneneit 14. Krizhopolsky sug. fact. 31. Korosten fiberboard manufac. plant
15. NorpeGuwieHCKMiA C. 3. 32. AneKcaHapuiACKH C. 3. 15. Pogrebishchensky sug.fact. ~ 32. Oleksandriya sug. fact.

33. baGHo-ToMaxoBCKMil C. 3. 16.
3. llentp ofpatorku sannbix fleHoso 17.

16. Bnagumup-uykop
17. TopoxoBcKuit c.3.

Vladimir-cukor
Gorokhovsky sug. fact.

33. Babyno-Tomakhivskiy sug.f.
34. DeNovo Data Processing Centre

RUSSIA
1. Tounucckmii c.3. 16. PxeBcKuiA C.3. 1. Thilissky sug. fact. 16. Rzhevsky sug. fact.
2. HoBokyGaHckuil c.3. 17. byuHcKwii c.3. 2. Novokubansky sug.fact. ~ 17. Buinsky sug. fact.
3. JloGpuHcKmit c.3. 18. JIMuTpOTapaHoBCKMi C.3. 3. Dobrinsky sug. fact. 18. Dmitrotaranovsky sug. fact.
4. Eneukwii c.3. 19. YeyeHckwii c.3. 4. Yeletsky sug. fact. 19. Chechensky sug. fact.
5. Tuxopeuguii c.3. 20. KupcaHoBckwii c.3. 5. Tikhoretsky sug. fact. 20. Kirsanovsky sug. fact.
6. YepHsAHCKMi c.3. 21. [pnbaHoBCKmit C.3. 6. Tchernyansky sug. fact. 21. Gribanovsky sug. fact.
7. YcneHckwit c.3. 22. 3pren-llaxapckuit c.3. 1. Uspensky sug. fact. 22. Erkhen-Shakharsky sug. fact.
8. bopuHckwi c.3. 23. PamapaHoB caxap 8. Borinsky sug. fact. 23. Ramadanov sugar
9. ArMuc-caxap 24. Kamenckuit c.3. 9. Atmis-sakhar 24. Kamensky sug. fact.
10. Enanb-KonexoBckuid ¢.3.  25. Hypnarckuii c.3. 10. Elan-Kolenovskyy sug.fact. ~ 25. Nurlatskiy sug. fact.
11. OnbxoBaTCKMi c.3. 26. Kypranunckui c.3. 11. Olhovatskyy sug. fact. 26. Kurganinskiy sug. fact.
12. U306unbHeHcKuil c.3. 27. JbroBekwuit c.3. 12. Izobilnenskyy sug. fact. 27. Lgovskiy sug. fact.
13. 0AO “Banyjikucaxap” 28. KweHbckuit c.3. 13. “Valuikisakhar” 0SC 28. Kshenskiy sug. fact.
14. 3eMeT4MHCKMA C. 3. 29. [pAsHHCKHI C.3. 14. Zemetchinsky sug. fact. 29. Gryazinskiy sug. fact.
15. banalwoBckui c.3. 30. HukudhopoBckyil c. 3. 15. Balashovsky sug. fact. 30. Nikiforovskiy sug. fact.
i 5 .
BOJS T APVIA JTATBA BULGARIA LATVIA
1. lopHa OpsxoBuLa c.KOMG. 1. Gorna Oryahovitsa sug.f.
2. JlesHa c.3. 2. Devna sug. fact.
3. JleBHa copoBblit TINTBA 3. Devna soda plant LI THUANIA
4. MnoBpwus c.3. 4. Plovdiv sug. fact. 1. Mariampolysky sug. fact.
5. Crapa 3aropa xum.3. — 5. Stara Zagora chemic. plant
6. Kameno c.3. KABAXCTAH 6. Cameno sug. fact. KAZAKHSTAN
7. Benew cnupr.s. 1. Anmara c.3. 7. Venec distillery fact.

CI1IOBAKIIA

1. Trencianska Tepla

"EPMAHNA

I T
BEJI1APYCb

1. abunkoBCKMit C.3.
2. CkupenbcKuii c.3.

. Zhabankovsky sug. fact.
2. Skidelsky sug. fact.

BELARUS SLOVAKIA

1. Trencianska Tepla

GERNMANY

e
CEPBV/A
1. Bat sug. fact.

2. \rbas sug. fact. BEHIPA
3. Kovacice sug. fact.
4. Pecinci sug. fact. 2. Matra Cukor sug. fact.
o
HEXWIA A TKP

1. Sidi Lakhdar
2. Ouled Moussa
3. Mostaganem

1. Grouhyv Tinec sug. fact.
2. \rbatky sug. fact.
3. Vrdy sug. fact.

1. Bat sug. fact.
2. \rbas sug. fact.

3. Kovacice sug. fact.
4. Pecinci sug. fact.

. Grouhyv Tinec sug. fact.
2. \Irbatky sug. fact.
3. Vrdy sug. fact.

SERBIA

HUNGARY
1. Solnok sug. fact.
2. Matra Cukor sug. fact.

CZECHIA

1. Sidi Lakhdar
2. Ouled Moussa
3. Mostaganem




