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TexuHcepsuc MpounsBoacTeeHHas pynna — BefyLas MHXKUHUPUHIOBAS U MALLMHOCTPOUTENbHAS
KOMMNaHus ¢ rnaBHbIM opucoM B r. Kues. OcHoBaHa B 1993 rogy ans pa3paboTku v BHeApeHUs KoMmieKc-
HbIX NPOVN3BOACTBEHHbIX MPOEKTOB A8 Pa3HbIX 0TPAC/elN NPOMbILLIEHHOCTH.

TexuHcepsuc MM pacnonaraet cobcTBEHHBIMU Hay4HO-IKCNEPUMEHTANBHOM Ba30M, KOHCTPYKTOp-
CKIM B10p0 1 NPOM3BOACTBEHHOM (MalLMHOCTPOUTENbHBINA 3aBoa) 6a30i. B cocTas [pynnbl Takxe BXOAMUT
nogpasgenerue Techinservice Intelligence®, kotopoe 3aHnMaeTcs pa3paboTkoil U BHELpEHWEM WHTe-
TPUPOBaHHbIX pelleHnii B chepe aBTOMATU3aALMM TEXHONOMMYECKUX MPOLLECCOB U NMPOWU3BOACTB, @ Takxke
aBTOMaTU3aLMu W [uUcneTyepu3aL v 3aaHN U MHOPaCTPYKTYPHbIX 00bEKTOB.

3a 23 roga cyuiectBoBaHus TexuHcepBuc MpousBoacTBeHHasa pynna ocyuiectBuna bonee
200 ycneluHbIX NPOEKTOB pa3Horo Maclutaba Kak B YKpauHe, Tak v B 3apybexHbix cTpaHax. B Bonrapuy,
Poccun n Yexun pabotatoT npefcTaBuTeNsCTBA KOMMAHNN.

TexuHcepsuc MM npeanaraet Takxe ycnyr No M3roTOBAEHWMIO KakK CTaHAAPTHOMO, Tak WM HeCTaH-
[apTHOro 0bopyf0BaHNA MO KOHCTPYKTOPCKOM AOKYMEHTaLWM 3aKasunka, nbo no [oKyMeHTaLuuu, pas-
paboTaHHOMN HaLLMMW BbICOKOKBANNULIMPOBAHHBIMY MHXXEHEpPaMW Ha OCHOBAHUM TEXHUYECKOr0 3afaHus
3aKa3syuka.

4

TJecrinserviee'

Techinservice Manufacturing Group is a leading engineering and machine-building company
with headquarters in Kyiv. Established in 1993 for development and implementation of sophisticated
process engineering projects in different industrial sectors.

Techinservice MG has its own scientific and research office, design engineering department and
manufacturing facilities [machine-building plant). The Group includes also Techinservice Intelligence®
department engaged in development and implementation of integrated solutions and services for
automation of technological processes and production, as well as building and infrastructure automation
and management systems.

For over 23 years of operation Techinservice Manufacturing Group has implemented more than
200 successful projects of different scale both in Ukraine and foreign countries. The Company has its
representative offices in Bulgaria, Russia and Czech Republic.

Techinservice MG can also manufacture both standard and non-standard equipment on the basis
of drawings provided by the client or designed by our highly qualified engineers in compliance with the
client’s design specification.
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1. OBOPYAOBAHME [1fl TPAHCNOPTUPOBKU W 04YUCTKU

HANPABNAEMOH B NEPEPABOTKY CBEKJbI

1.1. CBeknomoitka 6apabannas (Mb) 6
1.2. XBOCTMKOYNaBNUBaTENb-
knaccutimkartop (KX) 6
1.3. Wu6epoi nynbcupytowue (PLL) 8
1.4. TlepeaBuHan ruapOMOHUTOPHARA
ycraxoska (TTY) 8
1.5. Becnl ceexnbl (BC-1000) 8
2. 06OPY/I0BAHUE U3BECTKOBOTO OTAENEHUA
2.1. Neub waxtHas u3sectkosan (TUML-150) _ 10
2.2. YcTpoicTBo 3arpy3oyHoe NoBopoTHOE
I U3BECTHAKOBO-06XUraTeNbHoM
neun (Y3M-2000) 12
2.3. PacnpegenutenbHoe ycTpoicTBo
H3BECTHAKOBO-06)KMraTe/IbHOM Neyu 12
2.4 Bu6ponutatens u3sectHsaka (BMH) 14
2.5. Knanan camoraru (BNH) 14
2.6. Yposxemep wrakrosbii (YIL-4000) 16
2.7. Jlosarop kamns (1) 16
2.8. llosarop Tonauea (AT) 18
2.9. Bubponutatens Tonauea (BMNT) 18
2.10. 3arBop auckosbiii Jly500 ¢ npusogom 20
2.11. CkpyGGep MoKpoit 04MUCTKH
rasa (nasep) (/1B) 20
2.12. BuGpocuto 22
2.13. BuGporpoxot 22
2.14. Nutatenb noTKoBbINA 24
2.15. YetpoitcTo 3arpysouroe B MUK (TYB) 24
3. OBOPYJOBAHME 1l 0YACTKK COKA U CHPOMA
3.1. Cranuus pedekocarypauuu 26
3.1.1. Annapar nporpeccuBHoi
npeanedexauuu (TNNL) 28
3.1.2. lledhexatop XonoAHbli 28
3.1.3. KomGuuupoBaHHbIi Bedexarop 30
3.1.4. Caryparop ans coxo
¢ Tpy6kamu Puxtepa 32
3.1.5. Caryparop Anf BbICOKOKOHLEHTPUPOBAHHBIX
KNepoBoK 34
3.1.6. Cmecutenb npeanedieKoBaHHoro
coka (TCNC) 34
3.1.7. Cmecutenb cTaTyeckuit 36
3.1.8. Jlospesarens coka Il catypauuu 36
3.2. CraHums cynbthutauuu cupona 38
4. OBOPYI0BAHUE ANl OUNLTPALIUK
4.1. ®unbTpol AN hUNLTPOBAHMSA
cokoB | u Il catypauuu 1 cuponoe
(TF100, TF150, TF220) 40
4.2. ®unetp-npecc Kd-1200 46
4.3. Pamka tunbtpoBanbHas ®uJiC 48
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4.4. Pamka tunctpoBanbHas MBX 48
4.5. CuponHbie dMnbTpbI (MELOYHbIE) 50
4.6. Ycranoeka unctpos UFE-0.8 52
5. OBOPYOBAHWE N1l HATPEBA W BbINAPUBAHUA
5.1. bapomertpuueckue konpencatopbl (K) 54
5.2. Konpencarop TKC 54
5.3. Kannenosywxa 56
5.4. TlapoKoHTaKTHble nojorpesarent 56
5.5. BopopacnpepenutenbHas cucrema
rpapupen 56
5.6. Moporpesareny u Tenn006MeHHUKH 58
5.7. Noporpesarenu MAY 60
5.8. ABToMaTH3MpOBaHHbIN COOPHUK
KOHJieHcaTa 62
5.9. MpAMOTOYHO-NNEHOYHBIA BbINAPHON
annapar (TBM) 04
5.10. BoinapHoit annapar PoGepra (TVR-1200) 66

6. O6OPYJIOBAHWE NMPO/IYKTOBOTO OTAENEHMA

6.1. Bakyym-annaparbl nepHoAHyecKoro
neicteus (TBA) 70
6.2. Bakyym-annapatbl HenpepbIBHOT0
neitcteus (KOHTH) 72
6.3. MewarenbHoe ycTpoicTBO
BaKyyM-annapara T4
6.4. NlapoBas KamMepa BaKyyM-annapara 76
6.5. Mpuemnas mMewanka yrdens (UMT) 78
6.6. MlpueMHas Mewanka MaTo4Horo
yrtens (TNM40/50) 80
6.7. Mewanka-po3atop MatoyHoro ytdens 80
6.8. Yrthenepacnpepenutens (TYP) 82
6.9. Kpucrannusarop BepTHKanbHbIi
n TKB ¢ nepemewarowmumucs
OXNAMAANLMMHA CEKLMAMU 84
6.10. KnepoBouHas Mewanka 86
6.11. Whex caxapa 88
6.12. Mewanka KnepoBKM HEKOHAULIMOHHOTO
caxapa 90
6.13. Cmecwtenb Menacchbl 90
6.14. MenbHuua waposas (MLU-5) 92
6.15. Mewanka 3aTpaBoyHoi
cycnensuu (M3C-60) 92
6.16. CoopHuku 94
7. O6OPYZI0BAHHUE CYWIMNbHOTO OTAENEHKA
7.1. YcraHoBKa cywku caxapa 96
7.2. JlenTouHasn cywunka woma 98

8. OBOPYJIOBAHWE KNEPOBOYHOTO OTAENEHUA ANA
CAXAPHbIX 3ABO/10B, MEPEPABATbIBAHOLLIMX CAXAP-ChIPEL

8.1.

Komnnexr oGopynoBanus AnA KnepoBKu
caxapa-cbipua 100
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1. EQUIPMENT FOR TRANSPORTATION AND CLEANING

OF SUGAR BEET BEFORE PROCESSING
1.1. Drum-Type Beet Washer (MB)
1.2. Beet Tail Catcher-Classifier (KH)
1.3. Pulsating Shut-Off Gates (RSH)
1.4. Mobhile Water-Jet Machine (TGU)
1.5. Beet Scales (VS-1000)

2. EQUIPMENT FOR LIME SECTION
2.1. Lime Shaft Kiln (TIPSH-150)
2.2. Rotating Loading Unit for Lime
Kiln (UZP-2000)

2.3. Lime Kiln Distribution Unit

2.4. Limestone Vibrating Feeder (VPI)
2.5. Chimney Effect Valve

2.6. Road Level Sensor (USH-4000)
2.7. Limestone Weigh Feeder (DI)
2.8. Fuel Dosing Feeder (DT)

2.9. Fuel Vibratory Feeder (VPT)

2.10. Butterfly Valve mod. Du500 with drive

2.11. Wet Gas Scrubber (Washer) (LV)
2.12. Vibrating Screen

2.13. Vibratory Shaker

2.14. Tray Feeder

© © v -3

2.15. Loading Unit for MIK Lime Slaker (TUV) __ 25

3. EQUIPMENT FOR JUICE & SYRUP PURIFICATION

3.1. Purification Station
3.1.1. Progressive Prelimer (TPPD)
3.1.2. Cold Liming Tank

3.1.3. Combined Liming Tank
3.1.4. Carhonation Tank for Juice with
Richter Tubes

3.1.5. Carbonation Tank for Thick
Juice & Remelts

3.1.6 Prelimed Juice Mixer (TSPS)
3.1.7. Static Mixer

3.1.8. 2nd Carbonation Juice Maturing Tank

3.2. Sulfitation Station

4. EQUIPMENT FOR FILTRATION

4.1. Filters for 1st and 2nd Carhonation
Slurry & Sugar Liquors
(TF100, TF150, TF220)

4.2. Filter-press KF-1200

4.3. FiLS Filtration Frame

4.4, MVZH Filtration Frame

4.5. Thick Juice Filters (Bag-Type)

4.6. UFE-0.8 Filtration Plant

5. EQUIPMENT FOR HEATING & EVAPORATION
5.1. Barometric Condensers (K)
5.2. TKS Condenser

37

5.3. Drip Pan 57
5.4. Steam Contact Heaters __ 57
5.5. Cooling Tower Water Distribution
System 57
5.6. Heaters & Heat Exchangers 59
5.7. Raw Juice Heaters (PDU) 61
5.8. Automated Hotwell Tank 63
5.9. Concurrent Flow Film Evaporator (TVP) __ 65
5.10. Robert Evaporator (TVR-1200) 67
6. EQUIPMENT FOR BOILING HOUSE
6.1. Batch Vacuum Pans (TVA) n
6.2. Continuous Vacuum Pans (KONTI) 73
6.3. Vacuum Pan Stirrer __~~ 75
6.4. Vacuum Pan Calandria 77
6.5. Massecuite Receiver (UMT) 79
6.6. Seed Magma Receiver (TPM40/50) 81
6.7. Seed Magma Dosing Agitator 81
6.8. Massecuite Distributor (TUR) 83
6.9. Vertical Cooling Crystallizer mod. TKV
with Moving Cooling Sections 85
6.10. Sugar Melting Mixer 87
6.11. Sugar Screw Conveyor 89
6.12. Substandard Sugar Melting Mixer 7
6.13. Mol Mixer 1
6.14. Ball Mill (MSH-5) 93
6.15. Seed Slurry Mixer (MZS-60) 93
6.16. Tanks / Collectors 95
7. EQUIPMENT FOR DRYING SECTION
7.1. Sugar Drying Plant 97
7.2. Pulp Belt Dryer 99

8. EQUIPMENT FOR MELTING SECTION OF CANE
RAW SUGAR REFINERIES

8.1. Set of Equipment for Cane Raw

Sugar Melting 101
8.2. Cane Raw Sugar Weighing Plant__ 101
8.3. Sugar Flow Switch (PPS) 103
8.4. Vibrating Funnel (W) 103
8.5. Screw Batcher (DSH-300, DSH-500) _ 105
8.6. Sugar Melting Drum (KMB) 105
8.7. Sugar Melting Mixer 107

9. WAREHOUSE EQUIPMENT

9.1. Sugar Bag Stacker (SH1PSHA) 109
9.2. Portable Belt Conveyors 109
9.3. Stationary Belt Conveyors 109
9.4. Mobile Belt Conveyor m
9.5. Movable Receiving and Discharging

Carriage m
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8.2. YcraHoBKa B3BewMBaHus caxapa-coipua __ 100 13. 06OPYAOBAHHME AIfl NPOU3BOACTBA 10. OTHER EQUIPMENT 13.4. Condenser 149
8.3. Mepexniovatens notoka caxapa (MNC)___ 102 CNUPTA/BUO3TAHONA 10.1. Spare Parts for Sugar Plant Equipment __ 113 13.5. Mass Transfer Columns 151
8.4. Bubposoponka (BB) 102 13.1. Ucnaputens 3taHona 146 10.2. Steel Structures 13 13.5.1. Mass Transfer Column mod. 1 155
8.5. Nosarop wwexosbii (AWL-300, AW-500) 104 13.2. Meperpesatenb napog 3TaHona 146 10.3. Tanks, Reservoirs & Vessels 115 13.5.2. Mass Transfer Column mod. 2 155
8.6. Kneposounbiii Gapaba (KMB) 104 13.3. MeM6paHHblit Moayb 148 13.6. Spirit Dewatering Station (Dehydration) 155
8.7. Kneposounas Mewanka 106 13.4. Konpencarop 148 11. TECHINSERVICE INTELLIGENCE® AUTOMATIC 13.7. Hydrolysis Tank 157
13.5. MaccooGMeHHble KOMOHHDI 150 CONTROL SYSTEMS 13.8. Mash Cooler 157
9. CKNALCKOE 0bOPYA0BAHUE 13.5.1. Maccoo6Mennas Kononxa Mog. 1 154 11.1. Industrial Automation 117 13.9. Detergent Tank with Stirrer 157
9.1. Irabeneyknafuuku Ansi MELLKOB 13.5.2. MaccooGMeHHas KonoHHa Mop, 2 154 11.1.1. Automatic Control Systems 13.10. Molasses Mixer 157
caxapa (LTMLLA) 108 13.6. CraHuus oGe3BoxuBaHuA cnupTa for Sugar Industry 119 13.11. Tank for Nitrogen Compounds
9.2. NepexocHble NeHTouHble KouBeiepsl 108 (nernnparaumu) 154 11.1.2. Automatic Control Systems with Stirrer 159 =
9.3. CrauoHapHble NeHTOYHbIe KoHBeitepsl _ 108 13.7. Annapat ruaponu3HbIit 156 for Alcohol Industry 121 13.12. Fermentation Tank 159
9.4. NepepsmkHoi nenTouHbId Kowseiiep 110 13.8. Oxnagwtens cycna 156 11.1.3. Automatic Control Systems 13.13. Culture Liquid Chiller 159 .,
9.5. KapeTka npuemHo-c6pacbialowasn 13.9. CAopuk Motowero cpeacTea for Bioethanol Industry 123 13.14. Alcohol Vapour Trap 159
nepeBHIKHas 110 C MewwanKoi 156 11.1.4. Automatic Control Systems 13.15. Mass Transfer Column Reboiler 161
13.10. CMecutenb Menacchbl 156 for Coal Water Fuel Boilers 125 13.16. Adsorher 161
10. MPOYEE 0BOPYN0BAHUE 13.11. CGopHuK a3oTHbIX coeanHeHui ¢ Mewankoi _ 158 11.1.5. Automatic Control Systems
10.1. 3anacHble yacTu 1A o6opynoBaHuA 13.12. Pesepeyap thepMeHTauHOHHbIA 158 for Citric Acid Production 127 14. EQUIPMENT FOR BOILERS TRANSFER =
caxapHbIX 3aBOA0B 112 13.13. Oxnaputens KynbTypanbHoi wupkocth _ 158 11.1.6. Automatic Control Systems TO CWF BURNING
10.2. MeTannoKoHCTpyKLMH 112 13.14. YnoButenb napos cnupta 158 for Chemical Industry 129 14.1. Coal Feeder Conveyor 163
10.3. EMKocTu u pesepByapbl 114 13.15. Kunstunbhuk MaccooGMenHoi Kononkbl _ 160 11.1.7. Automatic Control Systems 14.2. Coal Storage Hopper 143 <
13.16. Ancopbep 160 for Pharmaceutical Industry 131 14.3. CWF Buffer Storage Tank with Stirrer __ 163
11. CUCTEMbI ATOMATMYECKOIO YNPABNEHUA 11.2. Building Management Systems 14.4. Vibrating Mill 165 o
TECHINSERVICE INTELLIGENCE® 14. 0bOPYL0BAHUE 1Al NEPEBOJA KOTIOB (Business Centers, Shopping 14.5. Reagent Tank with Stirrer 165
11.1. MpoMblwneHHas aBToMaTH3aUNA 116 HA BOJI0YTOJIbHOE TOMJIUBO (BYT) & Entertainment Centers, 14.6. Homogenizer 167
11.1.1. AsToMatu3auus caxapHoro npoussoactea _ 118 14.1. Koneiiep nopaun yrns 162 Hotel Complexes) 133 14.7. Filters 167
11.1.2. ABTOMaTM3aLMsA CIMPTOBOrO 14.2. ByHKep xpaHeHus yms 162 11.3. Infrastructure Facilities Management 14.8. Muffle Coal Water Fuel/Gas
NpPOU3BOACTBA 120 14.3. bydepHas emKocTb XpaHenus BYT Systems (Data Centres) 135 Combined Burner 167
11.1.3. AsToMatu3auus npou3BoacTBa Guoararona _ 122 C MewWanKoi 162 11.4. Switchboards 137 14.9. CWF Heater 169
11.1.4. ABToMaTu3auus KotnoB Ha BYT 124 14.4. Bubpomenshuua 164 14.10. Wet Flue Gas Scrubber/Decanter 169
11.1.5. ABTOMaTM3aLMs NPOM3BOACTBA 14.5. CGopHuK peareHTa c MewaTebHbIM 12. EQUIPMENT FOR CITRIC ACID PRODUCTION
NMMOHHOR KUCAOTBI 126 yCTpoAcTBOM 164 12.1. Evaporation Plants for Food Products __ 139 15. EQUIPMENT FOR CHEMICAL INDUSTRY
11.1.6. ABTOMaTH3aLMA XMMHYECKOTO 14.6. Tomorennsatop 166 12.2. Fermenter Mixer (TMF 2.4) 139 15.1. Reagent Tank m
NpOU3BOACTBA 128 14.7. ®untpbl 166 12.3. Reagent Tank (TSP) 143 15.2. UF Concentrate Tank 1M
11.1.7. ABToMaTM3auns (hapMaLeBTHYeCKoro 14.8. Mydenbhas razoBogoyronbHas ropenka _ 166 12.4. Boiling Chamber (SKLK) 145 15.3. Tank with Stirrer for Resin
NpoM3BOACTBA 130 14.9. Noporpesarens BYT 168 (Resin Standardizer) 1M
11.2. ABToMaTM3aums U AuCneT4epu3aLua 14.10. CxpyG6ep-pexaHTaTop MOKPOA 0YHCTKM 13. EQUIPMENT FOR ALCOHOL/BIOETHANOL 15.4. Acid Tank 173
3nanuit (Gusnec-uentpel, TPLL, IbIMOBbIX ra30B 168 PRODUCTION 15.5. Filters for Resin 173
TOCTUHHYHbIE KOMNABKCHI) 132 . 13.1. Ethanol Evaporator 147 15.6. Urea Silo 173
11.3. ABToMaru3auus U AucneTyepu3auma 15. ObOPY0BAHUE ANA XUMUYECKOW 13.2. Ethanol Vapour Superheater 147 15.7. Washer (Scrubber) 175
MHPaCTPYKTYpHbIX 06bekTor (LOJ) 134 NPOMBILLNEHHOCTH 13.3. Membrane Module 149 15.8. Tank with Stirrer 175
11.4. WWutoBas npoayKuus 136 15.1. CAophuk peareHToB 170
15.2. Pesepsyap KK 170
12. 06OPY0BAHWE NS NPOU3BO/CTBA 15.3. Crangaptusarop cMonibl 170
JAMOHHOW KWCAOTBI 15.4. COopHUK KUCNOTbI 172
12.1. BoinapHble CTaHUWM ANA NULLEBBIX 15.5. ®unetp cMonbl 172
NpoAyKTOB 138 15.6. Cunoc kapGamuna 172
12.2. Mewanka thepmentatopa (TM® 2,4) 138 15.7. Crpy66ep ouncrin 174
12.3. Céopuuk pearento (TCP) 142 15.8. Pesepsyap ¢ Mewankoi 174
12.4. Kamepa Bckunanna (CKJIK) 144
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TECHINSERVICE INTELLIGENCE - ogHo
13 noppasfeneHunit komnanum “TexuHcepsuc”,
KOTOpoe 3aHUMaeTcs pa3paboTKoii U BHeppe-
HUEM KOMMNEKCHBIX PeLeHnii n ycayr B chepe
aBTOMATU3aLMM TEXHONOTUYECKMX MPOLLEeCcoB
1 MPOM3BO/CTB, @ TAKXKE aBTOMATU3ALMM U [UC-
neTyepu3aLmun 30aHnit U UHGPACTPYKTYPHBIX
06bEKTOB.

Mpepnaraemsle ycnyru:

— NMPOEKTUPOBAHUE, U3rOTOBNEHNE U BHe-
LpEeHMe aBTOMAaTU3MPOBAHHbLIX CUCTEM YMpaB-
nexuns “nop knoy”;

— MO[EPHM3aLNI0  MPOU3BOACTBEHHbIX
NpPOLECCOB W aBTOMATU3MPOBAHHbLIX CUCTEM
TEXHOJIOTMYECKOTO YNpaBieHus;

- nogbop Bcero HeobxoaMMOro 06opyao-
BaHWs 415 NPOEKTa;

— cOOpKy WKachoB ynpaBAeHUs U CUIOBbLIX
wkacos.;

— MOHTaXHblE 1 NYCKO-HaNaA0uHbIe PaboTsl;

- obCnyxuBaHMe U COMPOBOXAeHMe
MOCTaBNEHHBIX PelleHunil B pexume 24/7;

- obyyeHune nepcoHana.

OcHoBHble chepbl AeATeNbHOCTH:

® [IpombilieHHas aBToMaTn3aumsa.

® ABTOMaTM3auMa M AucneTyepusaums
3[1aHWiA.

® ABTOMaTM3auMa U AUCNETYepU3aLus
MHDPACTPYKTYPHBIX OOBEKTOB.

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

Onepamopckas yexa K®C Ha KopocmeHckom 3a8o0e

MA® (Ykpauna) / Operator’s room of UF-Resin
Plant at Korosten MDF Plant (Ukraine)
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TECHINSERVICE INTELLIGENCE is one of
Techinservice departments that develops and
implements integrated solutions and services
for automation of industrial process flows and
production facilities, as well as building and
infrastructure facilities automation and con-
trol systems.

We offer the following services:

- design, manufacture and implementa-
tion of turn-key automation control systems;

— modernization of production processes
and process management systems;

- selection of all necessary equipment for
the project;

— assembly of switchboards and power
cabinets;

- installation, start-up and commission-
ing;

— 24x7 maintenance and support services
for delivered solutions;

- staff training.

Our primary focus is the following:

e Industrial automation.

e Building management systems.

e Infrastructure facilities management
systems.

U

TECHINSERVICE INTELLIGENCE®
AUTOMATIC CONTROL SYSTEMS
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11.1.1.
ABTOMaTM3aLus caxapHoro
NPOH3BOACTBA

SimpleSug™

SimpleSug™ - 3aperucTpupoBaHHas Top-
roBas Mapka KomnaHuu “TexuHcepsuc”, npes-
cTaBnsiowas coboil KOMMNEKC MporpaMMHbIX
CPefCTB aBTOMATHU3aLMU CaxapHOro NPOU3BOS-
CTBa, KOTOPBIV BK/TIOYAET MOAYNYM ANs abcontoT-
HO BCero CmeKTpa CTaHLMIA caxapHOro npous-
BOACTBA:

e Vulkan (ynpaBneHue
06XKUraTenbHbIMU nevamu);

e Lybid" (ynpasnenue pucddy3noHHbIM
OTAENEHUEM);

e MorningDew (ynpaBsneHue cTaHuueit
OYUCTKM);

e Titan (ynpaBneHue cTaHuuAMU Ub-
Tpauuu);

e Corason (ynpaBneHue BbIMapHoil ycTa-
HOBKOI);

e Topaz (ynpaBneHne NpOAYKTOBbIM OTAe-
JIEHUEM).

N3BeCTKOBO-

— — [ | | | ®
(PEGEHKORCKNA' GREBENKY == JecHinservice
11.1.1.
= ] 1011 L Automatic Control Systems
— e e — for Sugar Industr
— -2 REREE ! Y
SimpleSug™

every station of sugar production plant:

lime kilns);

Cmpykmypa cucmems! ynpagaeHus

extraction section);

tem for purification station);
caxapHozo 3asoda / Automatic sugar factory

control system scheme filters);

e Corason (automatic control system for

evaporation station);

e Topaz (automatic control system for

CAY sakyymHbix annapamos /
Vacuum pan control system

0 boiling house).
'nepamopcKasa yeHmpasabHo20

oucnemyepcKoeo nyHKkma 3a800a /
Main operator’s room at sugar plant

SimpleSug™ is a registered trademark of
Techinservice. It is a complex of software
tools for automation of sugar production
process, which includes modules for all and

® Vulkan (automatic control system for

e Lybid’" (automatic control system for

® MorningDew (automatic control sys-

e Titan (automatic control system for
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11.1.2.

AsToMaTH3aUuUs cnupToBoro
NPoU3BOACTBA

e —r—w—
=—="fimplekthan

SimpleEthan™ — coBpemeHHas aBTOMaTU-
yecKas cucTema [ ynpasieHWs YCTaHOBKOM
NoNYYeHUs OYULLEHHOTO NULLEBOro CMpTa.

Cuctema BbINONHAET Takue yHKLUUK:

® ynpasfieHne TEXHONOTNYECKUM npoLec-
COM MONYYeHUs CNUpTa NOCPeACTBOM Pa3nny-
HbIX CPeACTB aBTOMAaTWU3auun OT AATYUKOB [0
CETEBOr0 YMpaBfieHWs YacTOTHbIMU Mpeobpa-
30BaTeNsAMU ABUraTENEN;

® fucneTyepusauusa: cO6op U XxpaHeHue
AAHHbIX O COCTOSIHUM COCTABASAIOLWMX CUCTEMbI,
MHTerpanbHbI aHanus, opMupoBaHue aBa-
pUiiHbIX COOOLLEHNI;

® yyeT W [MarHocTuka paboTel fBurareneit
1 APYTUX UCNONHUTENbHBIX MEXaHU3MOB, Npef-
ynpexpaeHne BbIX0fa U3 CTPOS;

® onepaTuBHbIN aHaNN3 aBapUNHbLIX CUTY-
auuii 1 peakuus Ha HUX;

® nopnepxaHue BbICOKOW OTKA30yCTONYM-
BOCTM M TWOKOe ynpaBfieHWe B HeLWTaTHOM
pexume;

® 3(eKTMBHOE MCNONb30BaHWE 3Hepre-
TUYECKUX pecypCoB;

® aHann3 MaTepuanbHbIX MOTOKOB;

® 3BTOMaTM4yecKoe WM Mo KOMaHge one-
patopa co3fjaH1e OTYETHOCTH.

Clever Flow™ - 3nekTpoHHas cucTema
y4eta CrMpTOCOAEPIKALNX KUAKOCTENR, Npea-
Ha3HayeHHas ANs UCMOJb30BAHUA HA CMUPTO-
BbIX 3aBOflaX B KAYeCTBE OCHOBHOIO CPeacTBa
M3MEpeHUs Pacxofa M KOHLEHTpauum 3Tuno-
Boro cnupTa. Cuctema umeeT MHOroypos-
HEBYIO 3alMTY OT BHEWHEro BMeLarTenbCTBa.

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

GREBENKY

MACHINE-BUILDING PLANT

ONCTUNNAUMOHHARA KdJ'lOHHA

| PSRO—
| 3
| |

o
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CEOC - cucmema 3nekmpoHHo20 y4ema cnupma /'

SEOS - electronic ethanol-containing products

management system

TJecrinserviee'
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11.1.2.

Automatic Control Systems
for Alcohol Industry

=—="{implekthan

SimpleEthan™ - is a modern automatic
control system developed for rectified food-
grade alcohol production stations.

This system features the following
functions:

e control of ethanol production process
flows by means of different automatic tools
from sensors to network operation of variable
frequency drivers;

e dispatching function: collection and
storage of data on the state of system
components, integral analysis, provision of
alarm messages;

e record and diagnostics of engines and
other operating mechanisms functioning,
failure alerts;

e prompt analysis of emergency situations
and response to them;

e maintenance of high fail safety and
flexible control in out-of-tolerance condi-
tions;

o efficient use of energy resources;

e analysis of material flows;

e automatic or operator-initiated creation
of reports.

Clever Flow™ is an electronic ethanol-
containing products management system
developed for installation at alcohol plants
as a basic tool for metering consumption and
concentration of ethyl alcohol. This system
features a multilevel security mechanism,
which protects it against unauthorized use.

—
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B cucreme yyeta cnupra peanusyetcs oAHo-
BpeMeHHas nepefaya AaHHbIX B Oyxrantepuio
3aBO/ia, PErMOHasIbHbIN U LEeHTPaNbHbI OUCHI
YNpaBAAloLLe KOMNAHUK, @ TAKXE B PAOHHYI0
rOCyAapCTBEHHYIO HanoroByld afMUHUCTPa-
uunio.

11.1.3.
ABToMaTH3auus NPOM3BOACTBA
ouoaTtaHona

B 2009 r. “TexuHcepsuc” ocylecTsun pas-
pa6oTky 1 nyck nepsoit B YKpauHe cTaHuuu
06e3BOXMBAHUA 3TaHONA, 1S KOTOPOIi paspa-
60Tan yHUKanbHYI NporpamMMy ynpasneHus
npoLeccom fiernapatayum cnupra nop Hasga-
Huem Unaqua™.

OtnnuuTensHble 0CO6EHHOCTU Mporpamm-
Hom yactn Unaqua™ oT aHanornyHbIx:

® TeXHONOTMYEeCKU npouecc 06e3BOXKU-
BaHUs BeAETCA B MOMHOCTbIO aBTOMATUYECKOM
pexume;

® BbICOKas CTabUIbHOCTb CUCTEMBI (T.€. CO-
xpaHeHue paboTocnocobHOCTU CUCTEMBI yNpaB-
JIEHUS MPU OTKa3e HEKOTOPbIX YCTPOWCTB);

® BHeApeHa 6a3a 3HaHWII HewTaTHbIX
CUTYaLMil BAs CTaHLMK, YTO NO3BOASET CUCTE-
Me a[ileKBaTHO pearMpoBaTb Ha BO3HMKalolWue
o6cTosTeNbCTBA;

® yno6Has Bu3yanusauuu Ha 6ase SCADA-
NPOrpamMbl A1 MOHUTOPMHIA W yNpaBieHUs
CTaHUMell C [pYXEeCTBeHHbIM WHTepdercom,
KOTOpbI NMO3BONAET NPOBOAUTbL MOMHbIA KOH-
Tponb paboThl, yNpaBnATb paboToil UCMONHM-
TeNIbHbIX MEXaHW3MOB, apXUBUPOBATb AaHHbIE,
NpoCMaTpuBaTh peasbHble U WUCTOpPUYECKMe
TPeHAbl, MPeAOCTaBAATb CTaTUCTUYECKYIO
MHbOpPMaLMIO, NHTErpUPOBaTh AAHHbIE, CUTHA-
NM3MpoBaTb 06 OTKNOHEHWM MNapaMeTpoB OT
3afjaHHbIX [Mana3oHoB, COCTOSHUM 06OpYAO-
BaHWS, NPOBOANTL CTaTUCTUYECKUI aHanu3.

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

CmaHyus 0be3soxusaHus cnupma (npou3soocmso
monnugHozo 6uosmarona) / Ethanol dewatering
station (fuel bioethanol production)

®

GREBENKY

MACHINE-BUILDING PLANT

MHemocxema 06€3B80KUBAHUA IMAHONIA HA CMAHYUU

Oeaudpamayuu cnupma (Vsawkocsckuii ¢.3.) /
Mnemonic diagram of ethanol dewatering at alcohol
dehydration station (Ivashkovskyi Distillery)

== JecHinservice’

The system simultaneously transmits data to
the plant accounts department, regional and
central offices of the managing company as
well as to the district state tax authorities.

11.1.3.
Automatic Control Systems for
Bioethanol Industry

In 2009, Techinservice designed and
started-up the first in Ukraine spirit dewater-
ing station, which was fully automated
by means of Unaqua™, a unique ethanol
dehydration control system developed by
its automation department Techinservice
Intelligence.

Distinctive features of Unaqua™ soft-
ware component from similar ones:

e the dehydration process is carried out
in fully automatic mode;

e high level of fail-safety (i. e. the con-
trol system continues functioning eve after
failure of some devices);

e knowledge base of emergency situa-
tions for the station, which allows the system
to properly respond to any emerging situa-
tions;

® convenient visualisation on the basis
of SCADA system for the station monitoring
and control with a user-friendly interface,
which allows the operator to monitor the
whole working process, control the function-
ing of operating mechanisms, save databases,
review real-time and history trends, export
statistics, integrate data, signal about any
deviations of process parameters from preset
limit values, equipment’s condition and to
carry out statistical analysis.

U
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11.1.4.

AsTomMatu3auus KotnoB Ha BYT

“TexuHcepsuc” paspaboTan TexHONOrUI0
MPUrOTOBNEHNS UM CXUTraHWs BOAOYrONbHOTO
Tonnuea (BYT) Ha ocHOBaHWM 3anNaTeHTOBAHHOI
MydenbHoil ropenku, obecneyuBaioweit Bo3-
MOXHOCTb CUTaHUs B KOT/E ABYX BUAOB TOMN-
Ba (rasa 1 BOAOYroNbHOMO TOMANBA) KakK B pas-
AeNbHOM BUAE, TaK U B COBMECTHOM COYETAHWUMU.
Takoke Gbina cneymanbHo paspaboTtaHa cuctema
aBTOMATUYECKOTO YnpaBneHus Kotnoe Ha BYT,
KOTOpas y4uTbIBaET 06bEM BpefHbIX BbIGPOCOB,
XapaKTEPUCTUKN YXOASAWMX ra3oB W Apyrue
XapaKTepucTuKm npotecca ropeHns. Ha ocHoBa-
HWW YKa3aHHbIX AAHHBIX CUCTEMA aBTOMAaTU3a-
LMW U3MEHAET PEXUM MOJAYMU TOMANBA, PEXUM
paboThbl KOTAa W T.A. YTO MO3BOAAET LOCTWYL
ONTUMANbHbIX XapaKTEpPUCTUK ero paboTel.

®yHKuum cucremobl CAY KotnoB Ha BYT:

e ynpaB/ieHNe NPOLECCOM CKUTaHMs raso-
06pasHoro Toniuea;

® ynpaBieHne MpoLECcCOM  CXKUTaHus
BOZAOYrONbHOTO TON/INBA;

® KOppeKLMs COOTHOLIEHUA TONNNBO/BO3-
[yX B 3aBUCUMOCTY OT ypoBHA 03.

Cuctema aBTOMaTM3aluuu obecneyuBaer
BbINOJIHEHME:

© KOHTPOJI TEXHONOTMYECKOO NPOLecca;

© pErynnpoBaHus TEXHONOTMYECKNX napa-
MeTpoB;

© KOHTPONA W aHanu3a 3aJaHHbIX Pexu-
MOB paboThbl;

© 0TOOPAKEHNA W PerucTpaLmio UHhOpMaLMK;

© COCTaB/IeHUs OTYETOB U CBOAOK;

e BefieHNe apxuBa.

PEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

Cmaxyus npueomosieHus u cxueanus BYT /
CWF preparation and burning plant

GREBENKY

MACHINE-BUILDING PLANT

CAY cmanyuu cxuearus BYT / CWF burning plant
control system

TJecrinserviee'

.

11.1.4.
Automatic Control Systems
for Coal Water Fuel Boilers

Techinservice elaborated a coal water fuel
(CWF) preparation and burning technology
based on its own patented muffle burner,
which allows burning two types of fuel in the
boiler (gas and coal water fuel) both separately
and mixed. Moreover, Techinservice developed
an automatic control system for coal water
fuel boilers, which records polluting emission
volumes, characteristics of exhaust gases as
well as other characteristics of the combustion
process. Based on the mentioned data the
automatic control system regulates a fuel
duty, boiler operation, etc., which ensures its
optimum performance.

The CWF boiler control system features the
following:

e controlling the gaseous fuel combustion
process;

e controlling the coal water fuel
combustion process;

e adjusting a fuel-air ratio depending on
the 02 level.

This control systems ensures the following:

e process flow monitoring;

e monitoring of process variables;

e control and analysis of preset working
procedures;

o data visualization and registration;

e generation of reports and summaries;

o data storage.
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11.1.5.
ABTOMaTM3aLMA NPOM3BOACTBA
JIUMOHHOM KHCAOTbI

Mpon3BoOACTBO NMMOHHOW KWUCNOTbI ABNA-
€TcA CBOE0OPa3HbIM 00bEeAMHEHUEM MULLEBON
Y XMMUYECKOWN NPOMBILNEHHOCTU B TEXHONOTU-
Yeckom acnekTe. [lo3ToMy B CO3aaHNUM aBTOMa-
TU3UPOBAHHOM CUCTEMBI TpebyeTca cneuuanu-
31UpOBaHHbLIA NOAXOA B BbLIGOpE Kak CpencTs
aBTOMaTM3aLyH, TaK 1 UCMONb3YeMbIX aNTOPUT-
MOB yrnpaBneHus.

“TexnHcepBuC” pa3paboTan KOMMIEKCHYIO
cuctemy asTomatMsauummn uexa nosiyyeHus
JIMMOHHOW KWUCNOTbI M3 MEenacchl CaxapHoro
NPOM3BOACTBA — OT NOAAYN UCXO[HOTO NPOAYK-
Ta 40 (YroBKM roTOBbIX KPUCTANIOB JIMMOHHOI
kucnotel. CucTemMy aBTOMaTu3aluW YCIOBHO
MOXHO Pa3fenuTb Ha cepyloliue NOACTaHLUM:

© NPUTOTOB/IEHNE OCHOBHbIX, TUTATENbHbIX
1 CONEBbIX PACTBOPOB;

e MOArOTOBKA BO3[yXa M KOMNPECCOpPHOe
oTAeneHue;

o (hepMeHTaLMs 1 OTAENEHUE MULENNS;

o HeilTpanu3auus v pacluennexue;

© KOHLEHTPUPOBAHUE IMMOHHOM KUCIOTbI;

e KpuCTannu3auma u LeHTpucyrupoBaHue.

[lns aBTOMaTM3aLMM ITUX OTAENEHU Npu-
MeHsIeTCs pacnpefeneHHas CTPyKTypa KOH-
TPOIIEPHON, MPUBOAHON M KOMMbIOTEPHOW
TeXHWKU. Bcs cucTema cBsizaHa BOEAMHO C
MOMOLbI0 MPOMBIWNEHHBIX MONEBbIX CeTel
Ethernet u Modbus Plus, yto o6ecneynsaet
BLICOKYIO CTEMeHb HAfEXHOCTM M ypob6CeTBa
yNpaBieHNs NpoLeccom.

PEGEHKOBCKNA

MALUMHOCTPOUTESNIbHbIN 3ABOJ

GREBENKY

MACHINE-BUILDING PLANT

Onepamopckas yeHmpanabHo20 Oucnem4epcKo2o
nyHkma Ha Ckudensckom c.k. / Operator’s room at Skidel
Sugar Factory

MHemocxeMa KOHUEHMPUPOBAHUSA NUMOHHOU
kucnomesl / Citric acid concentration mnemonic
diagram

TJecrinserviee'

.

11.1.5.
Automatic Control Systems
for Citric Acid Production

Production of citric acid is a peculiar
mixture of food and chemical industries in
terms of process technology. That's why the
creation of automatic control system requires
only professional approach to tailoring both
automatic tools and control algorithms used.

Techinservice developed a comprehensive
control system for production of citric acid
from sugar molasses — from feeding initial
feedstock up to citric acid crystal
centrifugation. This control system can be
conventionally divided into the following
substations:

e preparation of main, feeding and salt
solutions;

e preparation of air and compressor room;

e fermentation and separation of
mycelium;

e neutralization and splitting;

e citric acid concentration;

e crystallization and centrifugation.

These sections are automatized by means
of a distributed structure of controller, drive
and computer equipment. The whole system is
connected by Ethernet and Modbus Plus
industrial field networks, which ensures a high
level of reliability and operability.
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11.1.6.
ABTOMaTM3aLMA XMMUYECKOrO
Npou3BOACTBA

=—="{impleChem™

ABTOMaTU3aLMA XUMUYECKON MPOMBbILIEH-
HOCTH TpebyeT OrpOMHOTO BHUMaHWS, NOCKOJbKY
npoTeKaHue XMMUKO-TEXHONOTMYECKMX npoLec-
COB XapaKTepu3yeTcs BbICOKOI CKOPOCTbIO W
YYBCTBUTENIbHOCTbIO K OTKJOHEHMAM OT 33jaH-
HbIX PEXMMOB, BPEJHOCTbIO CpeAbl paboyeit
30HbI, B3PbIBO-, MOXKAaPOONACHOCTbIO Nepepaba-
TbiBa€MbIX BELLECTB.

AsToMaTu3aums, BHeApAeMasa Ha npepnpu-
ATUAX XMMUYECKOI NPOMBIWAGHHOCTH, WHUPOKO
ncnonb3yetca ANA  ONTUMM3ALMM  OCHOBHBIX
nokasareneit paboTbl XUMUYECKOro mpepsnpus-
TMA:

1) ypoBeHb 6e30nacHOCTM nepcoHana;

2) COOTBETCTBUE CTaHAApTaM KOHTPONsA
KayecTsa;

3) 3aWwmTa oKpyxaloLeit cpepbl.

BHe,qpeHMe dBTOMATU3aUnKN TexHoNorunye-
CKNX NPOLECCOB XMMUYECKOI NPOMbILAEHHOCTH
MOMOraeT CHU3NTb Ce6eCTOMMOCTb NPOAYKLIMK, a
TaKe MaKCUManbHO NOBbICUTL IPHEKTUBHOCTD
NPOn3BOACTBA, YBENUYUTb BbIXOA NPOAYKLUK,
KaK C HenpepbiBHbIMK, TaK W NEPUOAMYECKUMM
npoueccamu.

PEGEHKOBCKNA

MALUMHOCTPOUTESNIbHbIN 3ABOJ

Mpurotoanenme p-pos || epmentauns || Heiipan., pacuennenve|| _ KonuenTpuposanme Kpcrannusaums
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MHemocxema ynpasnerus npousgodcmsom MTb3 /
MTBE production control system mnemonic diagram

GREBENKY

MACHINE-BUILDING PLANT

TJecrinserviee'
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11.1.6.
Automatic Control Systems
for Chemical Industry

=—="fimpleChem™

Automation in chemical industry requires
a great deal of attention as chemical
technological processes are characterised by
high speed and sensitivity to deviations from
preset modes, hazards of working area as well
as by explosiveness and flammability of
treated materials.

The automatic control systems
implemented at chemical enterprises are
widely used to optimize their basic
performance, namely:

1) staff safety level;

2) compliance with quality standards;

3) environmental protection.

The introduction of industrial automation
in the chemical industry helps to reduce
production costs and maximize production
efficiency, increase output, with both
continuous and batch processes.
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11.1.7.
AsToMaTu3auus hapMaleBTH4ECKOr0
Npon3BOACTBA

“TexuHcepBuc” paspabartbiBaeT KOMMNeKC-
Hble CUCTEMbl aBTOMATUKW C ynpaBfieHUEM Tex-
HONOTMYECKUM MPOLECCOM U WUHIKEHEPHOI
MHbpacTpyKTypoi apmMaLeBTUYECKUX MNpou3-
BOACTB.

Cuctema pucneTyepusauuu ocyllecTBaseT
HenpepbIBHbIA COOP WHGOPMALUK OT nepBuy-
HbIX UCTOYHWMKOB ([ATYMKW TeMnepaTypbl 1 Aas-
NIeHUs U T.4.), ee oToOpaxeHue B ynoGHoOM ais
noNb30BaTeNs BUAE, apXMBALMIO U PErucTpaLymio
aBapuitHbIX OTKNOHEHNIA NapaMeTpoB.

CuctemMa aBTOMAaTM3auMW  OCylLeCTBAAET
KOHTPONb M yNpaBieHne TeXHONOTNYeCKUMM
y4acTKkamu NpPoW3BOACTBA, a TaKKe yyacTKamu
XM3HeobecneyeHus 3aaHui.

OAHMMK W3 MaBHbIX NPEUMYLLECTB Npeana-
raemblx peleHuin gns hapmaleBTMYecKoii npo-
MbILNEHHOCTU ABAAETCA CHUXEHWe, BMAOTb [0
MONHOTO UCKIIOYEHNS, BAUAHNA TaK Ha3blBaeMo-
ro yenoseyeckoro aktopa Ha ynpaBasemblit
MpOLECC, COKpalleHWe nepcoHana, MUHWMU3A-
LM PACXOAOB Cblpbfi, MOBbILEHME KayecTBa
noJly4aemMoro npoayKTa, ¥ B KOHEYHOM uTOre —
CyWeCTBEHHOe TnoBbllWeHUEe 3D eKTUBHOCTH
npon3BOACTBA.

PEGEHKOBCKNA

MALUMHOCTPOUTESNIbHbIN 3ABOJ

GREBENKY

MACHINE-BUILDING PLANT

Muemocxema ynpasneHus peakmopamu

Ha ¢apmsasooe “buogapma” / Mnemonic diagram
of reactors control system at Biofarma
pharmaceutical plant

TJecrinserviee'
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11.1.7.
Automatic Control Systems
for Pharmaceutical Industry

Techinservice  develops integrated
automatic systems with process control and
building infrastructure management for
pharmaceutical enterprises.

The building management system
continuously collects data from primary
sources (temperature and pressure sensors,
etc.), visualizes it in a user-friendly style,
stores and records abnormal deviations of
parameters.

The automatic control system continuously
monitors and manages production process
sections and building services.

The solutions proposed for the pharma-
ceutical industry feature such key advantages
as elimination of the human factor in the
controlled process, staff optimization, minimi-
zation of raw material consumption, improve-
ment of the end product quality, and finally the
substantial increase in production perfor-
mance.
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11.2.
ABTOMaTH3aLKsA U AMCNETYEPH3ALMA
3haHui (6usHec-uentpsl, TPL,
FOCTHHHUYHbIE KOMMNEKCbI)

Co3paBaemble “TexuHcepBuC” cuCTeMb
YUYUTBIBAIOT Cefyloliue 3KOHOMUYECKUe npe-
MMyLLECTBA BHE|PEHUS CUCTEM aBTOMATU3ALMUM
W gucneTyepusaymu:

© SKOHOMUA 3HEpropecypcoB (3NeKTpo-
3Hepruu, Tenna, Boapl, rasa);

© COKpalleHMe YUCNEHHOCTU MnepcoHana
CNyKObI TEXHUYECKOI KCNyaTaLmm;

o yMeHblUeHWe PacxXofoB Ha 0bCayxMBa-
HWe, PEMOHT 1 3aMeHy UHKeHepHoro o6opyao-
BaHUs;

e CHMXeHue yulep6a oT aBapuit Gnaroga-
pA UX NpeAynpexpeHuio U CBOEBPeMEHHOMY
00OHapyKeHUIo;

o yBeJMYeHUe Cpoka CyKObl TeXHONOMU-
4ecKoro 060pyLOBaHMS 33 CYET yYeTa BpeMeHH
HapaboTKW M paBHOMEPHOW BbLIPAGOTKM ero
pecypca;

© JKOHOMUS Ha CEpBUCHbLIX [JOroBOpax B
CBA3M C COKpalleHuem 06bemoB paboT 3a cuer
MOCTOAHHOrO KOHTPOJA W peructpauuu napa-
MeTpoB paboTbl 060pyAOBaHUS;

o MOBbILEHNE HAJEXHOCTU PaGOThl UHXKe-
HEpPHbIX CUCTEM 3[aHUSA 33 CYET UCMONIb30BAHUSA
CpeACTB aBTOMAaTM3aLyK OT OLHOTO BEHAOPA;

© BO3MOXHOCTb PaCLIMPEHUs CUCTEMbI B
bynywem;

© BO3MOXHOCTb 00beauHeHWUs B CeTb
HeCKOJIbKUX 0OBEKTOB;

© [OCTYMHOCTb, YAOGCTBO 3KCMyaTauuy,
CHWXeHUe TpeGoBaHUit K TEXHNYECKOMY YpOB-
HIO nepcoHana;

© BO3MOXHOCTb V/IOXWUTBCA B 3HEProsu-
MUTBI;

© OMepaTMBHOCTb OBHApYXeHUs U ycTpa-
HeHUs HeUcnpaBHOCTell;

e yBeMyeHne ypoBHa KomdopTta u beso-
NacHOCTU BHYTPY 3faHMS.

TocmuHuyHbIli komnaekc “Mapucmenna” / Maristella
Hotel Complex

Muemocxema ynpasneHus
cucmemoli ducnemyepusayuu
TPL| “OkeaH [naza” /

Ocean Plaza SEC building
management system
mnemonic diagram

IQ busHec-uyesmp / 1Q Business Center

TJecrinserviee'

11.2.

Building Management Systems
(Business Centers, Shopping &
Entertainment Centers,
Hotel Complexes)

The building management systems
designed by Techinservice have the following
economic advantages and benefits for our
clients:

e energy resource saving (electricity, heat,
water, gas);

o decrease of service staff number;

e reduction of costs for maintenance,
repairs and replacement of utility equipment;

e damage reduction through prevention
and early detection;

e increase of process equipment service
life due to record of operating time and steady
warn-out;

e service contract cost-cutting due to the
drop of works volume thanks to continuous
monitoring and recording of equipment
working condition;

e improvement of building systems’
reliability thanks to the use of automation
tools from a single vendor;

o system flexibility for future expansion;

e multiple object networking possibility;

e easy-to-understand,  easy-to-use,
deskilling effect;

o possibility to meet energy limits;

o fast troubleshooting;

e increase of the comfort and safety level
inside the building.
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11.3.
ABToMaTH3auMs W AMCNETYEpU3ALHUA
HHGppacTpyKTYpHbIX 06bekToB (LIOJ)

ACOY UOJL sBnsetcs ULeHTpPaNU30BaHHOM
CUCTEMOI AMCNETYEPCKOrO yNpaBneHus TeXHO-
NlorMYeckuMK npoueccamu U obecneunsaert
BbINOJIHEHWE CIeAYIOLMX OCHOBHbIX (YHKLMIA:

e cbop MHbOPMALMM C AAaTYUKOB O KOH-
TPONMPYEMBIX TEXHONOTUYECKUX NapaMeTpax;

e ornepaTtuBHbIii 00MeH MHdopMaLmein c
ABTOHOMHbIMU JIOKaIbHBIMU CUCTEMAMU YN paB-
JIeHU 060pyAOBAHMEM U TEXHONOTUYECKMMM
npoueccamu L0,

e 06paboTka M oTOGpa)eHue NpUHSATON
nHdopmauum;

e rpadmyeckoe npefcTaBieHne 0 Xoge
TEXHOJIOTMYECKOro npolecca M COCTOAHWK
OCHOBHOTO 060pYA0BaHUA, @ TaKKe NPUHATOM
U apxuMBHON MHGOPMaLMK B yaobHOI Ans BOC-
npuatus Gopme;

® CO3JaHNe aBapuiiHbIX apxXMBOB C 3anu-
Cbto MH(OPMALMM B apXWB C MOMEHTA BO3HUK-
HOBEHMS HapylweHus (B aBTOMaTU4eCKOM
pexume npu cpabatbiBaHUMM COOTBETCTBYHOLNX
JCTaBOK);

® perucTpaumus cobbiTUiA, CBA3AHHBIX C
KOHTPOAIMPYEMbIM TEXHONOTMYECKUM MnpoLec-
COM 1 [le/CTBUAMM NEPCOHANA, OTBETCTBEHHOTO
33 3KCnayaTauuio 1 06CNyKUBAHUE CUCTEMDI;

e OMOBelLeHNe 3KCMyaTaLMoOHHOTO U
o6cnyKuBatoLWero nepcoHana 06 obHapyKeH-
HbIX aBapUiHbIX COBBITUAX, CBA3AHHBIX C KOH-
TPONMPYEMBIM TEXHONOTUYECKUM MPOLLECCOM W
(YHKLMOHMpPOBaHWEM NpOrpaMMHo-annapar-
Heix cpepcte LOJ, ¢ peructpaumnent peictuii
nepcoHana B aBapuMHbIX CUTYALMAX;

e (opMUpOBaHME CBOJOK U iPYruX OTYeT-
HbIX [LOKYMEHTOB Ha OCHOBE apXMBHOM UHOP-
Maumum;

e Bbiaya peKoMeHAauuit aucnetyepy no
YNpaBNEeHNIO KaK B aBapUIHbIX PEXMUMaX, Tak U
B pEeXMMax MNAHOBbIX MNepeKTYEHNIl.
OnepaTuBHyi0 BbiAauy B pexume “coBeTymka”

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

v

MawunHsid 3an O “Mapkossii” / Control room
of Parkovyi Data Center

L0f “Mapkoseiii” / Parkovyi Data Center

GREBENKY

MACHINE-BUILDING PLANT

KonaviyioHepbi BiioMelieHN/ MalllHHOT0 3ana CRE:

InRow Nev:

MHemocxema pabomsl KoHOUYUOHepos 8 L{0/]
“Mapkossiti” / Mnemonic diagram of conditioner
operation control system in Parkovyi Data Center

06was mMHemocxema pabomsl MAWUHHO20 3G1a
8 L{0f] “DeNovo” / DeNovo Data Center control room

operation mnemonic diagram

TJecrinserviee'
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11.3.
Infrastructure Facilities Management
Systems (Data Centres)

Data center infrastructure management
system is a centralised system for workflow
management, which features the following key
functions:

e collection of data from sensors reporting
process parameters under control;

e rapid exchange of information with
autonomous local control systems for
monitoring data center equipment and
processflows;

e processing and displaying the received
information;

e graphical representation of the process
flow status and basic equipment condition as
well as received and history information in
readable form;

e creation of alarm history containing
data from the beginning of such alarm
(automatically activated when respective
settings switch on);

e logging of events connected with the
controlled process and actions of the personnel
responsible for system operation and
maintenance;

e alerting operations and maintenance
personnel about occurred emergency events
connected with the controlled process and
data center software and hardware functioning,
with logging personnel actions in emergency
situations;

o drawing up summaries and other reports
on the basis of historical trends;

e providing recommendations to the
operator both in emergency and routine
switching modes; interactive advisor that
helps the operator to take proper decisions in
emergency situations in order to find and
localization of fault locations;

e changing jobs (limits) for local control
systems by duty power or mechanical engineer;

U
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ynpaBieHYeCKMUX pelleHnit fucneTyepy B aBa-
PUIHBIX CUTYaLMAX NO MOUCKY W NOKanu3aumum
MECT NOBPEXAEHUA;

e U3MeHeHMe 3apaHuit  (rpaHuu) ans
JIOKANIbHbIX CUCTEM YMpPaBAEHUS [eXYPHbIM
3HEpreTUKOM U fiexypHbiM MexaHukom LIO[;

© U3MEHEeHWe MOJIOXeHUs 060pYAOBaHMsA
(BKNOYMTL/OTKIIOUUTb, 3aKPbITh/OTKPBITE) C
paboumx CTaHUMI [eXypHOro 3HepreTuka,
LEXYPHOTO MexaHuKa;

® OUINIMHT 3HEprocHabXeHus npeanpus-
THs — BefieHMe 6a3bl JaHHbIX M aBTOMATU3MPO-
BAHHOI CUCTEMbI PAaCcYeToB 3a 3/EKTponoTpe-
GN1eHne 1 3Hepropecypchl, MHOrOYPOBHEBOM Ta-
pudrKaLmMmM 1 NOArOTOBKY CYETOB 1A ONAThl;

e BLINOJHEHME ayAMTa CUCTEM 3HEproc-
HabeHWs, 3HepronoTpebneHns, cucrem
TEN0X0N0A0CHABKEHNS;

© pacyeToB MoKasaTeneil UCMonb30BaHMsA
pecypcos.

11.4.

[liutoBas npoAyKuus

© CunoBble WHUTbl HACOCHbIX CTaHLMIA.

e lllutel ynpaBneHus.

® CunoBble WMUTHI PasnnyHoro obopyposa-
HUA.

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

Jll"iai‘iifl-l
-;; i

GREBENKY

MACHINE-BUILDING PLANT

== JecHinservice’

e changing the equipment status (on/off,
open/close) from workstations of duty power
or mechanical engineer;

o electric supply billing of enterprise:
maintaining a database and automatic billing
system for electricity consumption and energy
sources, multi-level pricing and preparation of
invoices;

e auditing  power supply, power
consumption and heating and cooling systems;

e calculation of resource consumption
rates.

11.4.

Switchboards

® Pump stations power boards.
e Control boards.
e Various units power boards.

U
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NUMOHHOH KUCHOTSI

O06OPYAOBAHHWE AN NPOUIBOACTBA

TJexuneepbuc’

12.1.
BbinapHble cTaHuum
ANIAl MULLEBbIX NPOAYKTOB

BbinapHas CTaHUuA CYXUT Ans NOAHATUS
KOHLEHTPALMK BOAHOTO PacTBOPa JMMOHHOIA
KWCNOTbI NyTeM BbiNapuBaHWsA BNaru B BbIHOC-
HbIX KaMepax BCKUNaHMs.

12.2.
Mewanka depmentatopa (TM® 2,4)

Mewanka cepmeHTatopa TM® 2,4 npepHa-
3HayeHa 17 nepeMelunBaHNs cOPaXKMBAEMOro
B JIMMOHHYIO KMUCNOTY MENACHOro pacTBopa C
BO3/yXOM.

Onucanne KOHCTPYKUMHU
W NPUHLMN paboTbl

Mewanka cocToMT U3 NOMBIX BaNOB: BEPX-
Hero 2, cpefHero 3 W HUXHEro C OMOPHON
KaTylWKoi 6, cobpaHHbIX Mexpy coboii npw
nomowy 60n1ToBOrO coeanHeHns. Ban 2 Bepx-
HUM KOHLOM 3aKpernfieH B NOMOM Bajy MOTOp-
peayKkTopa 7 npu NOMOLWM TOPLEBO/ Waiibbl
8 v bonta.

EXHWYEeCKan XapaKTepUCTUKaA:
Mpou3BoAUTENLHOCT N0 NPOAYKTY,

He MeHee, M3/4ac 4,0
lpou3BoauTENLHOCTL NO MCNAPEHHO BAare,

He MeHee, Kr/4ac 4000
Pacxop napa, Kkr/vac 1000
Pacxon napoB BaKyyMHoi

KOMMYHUKaLWK, M3/4ac 300
YctaHoBNIEHHAsA MOWHOCTb, KBT 60,5
Nutanue 50 M, B 380
PaGoyas cpepa _ BOAHbII pacTBOp IMMOHHOA KMCNOTbI
KoHuenTpauus BxopHoro npogykta, % =15
Konuentpauus BbixogHoro npopykta, % =70
Pacxop o6opotHoit BoAbl, T/4ac 40,6
Macca, kr 30 477

echnica J"ata:

Product capacity, not less than, m3/hour 4.0
Evaporation rate, not less than, kg/hour 4,000
Steam consumption, kg/hour 1,000
Steam consumption by vacuum

line, m3/hour 300
Installed power, kW 60.5
Power supply, 50 Hz, V 380
Operating environment ___ Citric acid water solution
Concentration of input product, % =15
Concentration of output product, % =70
Circulating water consumption, t/hour _ 40.6
Weight, kg 30,477

BoinapHas cmaxyus 018 yexa AUMOHHOU KUCAombI
Ckudenbckozo c.K. / Evaporation station for the citric
acid production section of Skidel Sugar Factory

TJecrinserviee'

12.1.
Evaporation Plants
for Food Products

The evaporation plant is designed to
increase the concentration of citric acid water
solution by evaporating moisture in detacha-
ble boiling chambers.

12.2.
Fermenter Mixer (TMF 2,4)

Fermenter mixer mod. TMF 2,4 is designed
for mixing molasses solution being fermented
into citric acid with air.

Design description
and principle of operation

The mixer consists of hollow shafts: upper
2, middle 3 and bottom one with supporting
bobbin 6, joined together using bolted con-
nection. Shaft 2 is set in the hollow shaft of
reduction gear-motor 7 with upper end using
socket washer 8 and bolt.

12
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MoTop-peayKkTop 7 yCTaHOBNEH Ha CTaKaH
1, KOTOPbIN KPENUTCA K cyliecTsytoLemy dhnaH-
uy cepmeHTaTopa. B cTakaHe HaxoguTcs
cafbHWUKOBOE YNIOTHeHUe, obecneynBaloLiee
repMeTUYHOCTb annapara npu BpalleHuu Bana
MewWanku. YnnoTHeHWe COCTOMT W3 Kopmyca
canbHUKa 9 1 BTYNKN HaxuMHo 10.

HuXHuit KoHel, Bana 6 BXOAWUT B MOALWMN-
HUK CKoMbXeHWs 11, KOTOpbIii YCTaHOBAEH B
OMOpHO NauTe 5 ¢ NOMOLLbIO NPUXUMHOTO
¢dnanuya 12. OnopHas nauTa npuBapuBaeTcs K
annapary npy NOMOLLM WeCTU NAACTUH.

Jlonactv 4 yctaHaBNMBaKTCA Ha OMOPHYIO
KaTyLKy HUXHero Bana 6.

Motop-pepykTop 7 4epe3 cGopHoit Ban
nepefaeT BpalleHue Ha onacTu 4, KotTopble B
CBOIO 04epefb 06ecneynBatoT nepemMellnBaHme
Cpefibl ¥ NpU 3TOM CO3A3I0T NOTOK CHU3Y BBEPX.

EXHHYECKAan XapaKTepUCTUHKA:

Tun mewanku nonactHas
lnvna Bana mewanku, MM 9350
llvametp Mewaiowero aneMenTa, MM 2370
KonuuectBo nonacteit Mewanku, wr. 6
Konnyecrso oGopotos

Bana Mewanku, 06/MuH 0.9.5
Hanpaenenwe Bpalienis _ NpoTMB 4acoBOW CTPENKH
Macca, kr 835
Cpepna cOpaxuBaeMblil B IMMOHHYI0

KUCNOTY MeNSICHbIA pacTBop

Pa6ouee nasnenue, Mlla (a6c.) 0,12
[llaBnenue nponapuBanus, Mlla (a6c.) 0,4
Pa6oyas Temnepatypa, °C 36
Temnepatypa nponapusauus, °C 130
[lBurarens
Mowpnocrb, kBT "
Yucno obopotos

(npw vacrote 50 M), 06/MuH 1460
Tunopa3smep 160M4
Hanpsxenue, B 380...420 TpeyronbHUK
HomunanbHbli ToK, A 22,5
YnnotHenue CaNlbHUK
PepyxTop UMAMHAPUYECKHUI
O6uwee nepeparoyHoe 4ucno, i 153,67
BpawarenbHblit MOMEHT

Ha BbIX0AHOM Bany, HM 11100

echnica J"ata:
Type of mixer blade
Length of mixer shaft, mm 9,350
Diameter of mixing element, mm 2,370
Number of mixer blades, pcs. 6
Number of mixer shaft
revolutions, rpm 0..9.5
Direction of rotation counterclockwise
Mass, kg 835
Medium molasses solution, being
fermented into citric acid
Operating pressure, MPa (abs.) 0.12
Steaming pressure, MPa (abs.) 0.4
Operating temperature, °C 36
Steaming temperature, °C 130
Engine
Power, kW n
Number of revolutions
(at frequency 50 Hz), rpm 1,460
Dimension type 160M4
Voltage, V 380...420 triangle
Rated current, A 22.5
Sealing gasket
Reduction gear cylindrical
Overall gear ratio, i 153.67
Rotary moment on output shaft, nm 11,100

== JecHinservice’

—

Reduction gear-motor 7 is installed on
cartridge 1, which is attached to existing
flange of fermenter. The cartridge has the
gland seal, which provides with the leaktight-
ness of apparatus at rotation of mixer shaft.
The sealing consists of gasket case 9 and
closing sleeve 10.

Bottom end of shaft 6 is inserted into
friction bearing 11, which is installed in the
support plate 5 using clamping flange 12.
Support plate is welded to the apparatus using
six bars.

Blades 4 are installed on the support
bobbin of bottom shaft 6.

Reduction gear-motor 7 transfers the
rotation through built-up shaft to blades 4,
which, in their turn, provide with the mixing
the medium, creating hereby the flow from
bottom to top.

—_—
N
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12.3.
Coopuuk pearentos (TCP)

C6opHuk pearentos TCP npegHasHayeH
LNs NepemellNBaHNA peareHToB C BOAOW.

OnucaHue KOHCTPYKLUK
W NPUHLMN paboTbl
Annapat npegctaBnseT co6oi LMAUHAPU-
YecKnit BepTUKanbHbIl cocyn 1 CBapHOM KOH-
CTPYKLWM C 3NAUNTUYECKMMU JHULLAMU CBEPXY
1 CHU3Y, KOTOPbIN yCTaHOBNEH Ha pamy 2. CBep-
Xy COCyna BMOHTMpOBaHa Mewanka 3, a cboky
— 3arpy3ou4Hblii Nlok 4. Takxke annapar umeert
natpy6Ku Ans 3aKauku BoAbl 5 U OTKAuKM pac-
TBOpa 6 COOTBETCTBEHHO CBEPXY U CHU3Y.
Yepe3 3arpy3oyHblil ntoK 4 3acbinaercs
peareHT, Noc/e 3aKpbITUA JIOKa Yepe3 BepxHUii
natpy6ok 5 eMKoCTb HanonHseTcs BoAoii. C no-
MOLLbio NpuUBoAa 8 npeaaeT BpallateNbHoe ABU-
XEHUs Ha Mewwanky 3 v ocyliecTBnAeTCA nepe-
melnBaHme. [lepemellaHHbI pacTBOp OTBOAMT-
CA M3 EMKOCTW Yepe3 HWKHWIl natpybok 6 B
Tpy6onpoBop 0TKauku pacTeopa 7.

EXHHYECKAan XapaKTepUCTUHKA:

THN TCP0,25 TCPO,6

EMKOCTb
BuyTpenHuit puametp, MM 600 800
Beicota, MM 2006 2368
O6bem emkoctu, M3 0,25 0,63
Macca nyctoro annapata, kr 145 235
Macca nonHoro annapata, kr 395 865
Cpena BOJHbII PacTBOp peareHToB
Pa6ouee nasnenue, Mlla (a6c.) _ 0,1
Temneparypa: °C bmah

MEWANTKA
Tun mewanku 3xg235 3xg235
llnuna Bana mewanku, MM 1140 1528
llvametp mewarowero

3leMeHTa, MM 235 2555
KonuuectBo nonacreit

MELLaKK, WT. 3
Konuuecteo oGopotos Bana

MeLanKu, 06/MuH 0..99
HanpaBnenwe BpalleHuss _ MpOTMB YaCOBOW CTPENKH

IOBUTATEND
Mownoctb, KBT 0,75
Yucno obopotos

(npu yacrote 50 M), 06/MuH 1375
Tunopasmep 80L/4
Hanpsxenue, B 380...420 TpeyronbHuK
HomunanbHblA ToK, A 1,95...2,2
PepykTop LMJIMHAPHYECKHIA
O6wee nepepatoyHoe yucno, i 13,84
BpawarenbHblit MOMeHT

Ha BbIXoaHOM Bany, HM 72

®

echnica

Data:

TYPE TSP0.25 TSP0.6
VESSEL
Inner diameter, mm 600 800
Height, mm 2,006 2,368
Volume of vessel, m3 0.25 0.63
Weight of empty apparatus, kg _ 145 235
Weight of filled apparatus, kg 395 865

Medium

Operating pressure, MPa (abs.) _

Temperature: °C
MIXER
Type of mixer
Length of mixer shaft, mm

Diameter of mixing element, mm _

Number of mixer blades, pcs.

Number of mixer shaft
revolutions, rpm

Direction of rotation
ENGINE

Power, kW

Number of revolutions

(at frequency of 50 Hz), rpm _

Dimension type
Voltage, V

Rated current, A

Reduction gear

Overall gear ratio, i

Rotary moment on output
shaft, nm

Water solution
of reagents
0.1
5..35

X235 3xg235

1,140 1,528

235 2555
3

0..99
counterclockwise

0.75

1,375
80L/4
380...420 triangle
1.95...2.2
cylindrical
13.84

72

== JecHinservice’

12.3.
Reagent Tank mod. TSP

The reagent tank is designed to mix rea-
gents with water.

Design description
and principle of operation

The apparatus is cylindrical vertical vessel
1 of welded design with elliptic bottoms above
and below, which is installed to frame 2. Mixer
3 is mounted on the top of the vessel and
loading hatch 4 - at the side. The apparatus
also has the fittings to pump in water and
pump out solution 6 from top and bottom,
accordingly.

The reagent is loaded through loading
hatch 4, when the hatch is closed the reservoir
is filled with water through top fitting 5. The
rotary motion is transferred to mixer 3 using
drive 8 and it is mixed. The mixed solution is
removed from reservoir through bottom fitting
6 into pipeline to pump out solution 7.

EQUIPMENT FOR CITRIC ACID PRODUCTION
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12.4.

Kamepa Bckunanua (CKJIK)

Kamepa BCKMNaHUA npeaHasHayeHa Ans
NOAHATUA KOHLEHTpaLUWK pacTBOPOB JIMMOHHOWA
KWUCNOTbl UCNapeHneM noj BakyymoMm.

OnucaHue KOHCTPYKLHM
W NPUHLKN JieiicTBUA

Kamepa BckunaHus npepctaensier co6oii
UMANHAPUYECKNA  BEpTUKaNbHbIA  COCYA
CBAPHOI! KOHCTPYKLMM C KOHUYECKUM BHULLEM,
paspeneHHbIM NeperopoaKoit. PacTBop NMMOH-
HOW KMCNOTbI NOfAETCA Yepe3 naTpybok pacno-
JIOXKEHHBI B LUNWHAPUYECKOI YacTy annapara
W pacTeKaeTcs MO rOPM3OHTaNbHbIM Mepero-
popkam.

BepxHsaa yacTb annapara CayxuT Ans pas-
HOMEpHOrOo pacnpefeneHus NpoayKTa no ropu-
30HTaNbHBIM MOJSIKAM, Ha KOTOPbIX MPOAYKT
Bckunaet. [apbl CaMOBCKMNaHUA OTBOAATCS
Yepe3 BepxHUil NaTpyboK annapara, rae npeg-
BapUTENIbHO MPOXOAAT Yepe3 KOHYCo06pasHyio
neperopoAky (KanneynoBuTesb), pacrnooXeH-
HYI0 B 3NIMNTUYECKON KpbILLKE.

B HMXHel u4acTu Kamepbl BCKMMAHUA
pacnonoxeHa neperopoAka ¢ natpyokoMm ffs
nepetoka NpoAyKTa MOA 3aJuB B KOHYCHOE
AHuue. [IHuwe annaparta npeactasaset co6oi
€MKOCTb, COCTOALLYIO W3 [BYX OTCEKOB ANA
OTAeNEHUA TAXKENbIX BKNOYEHUI NPOAYKTa —
runca. MNpopyKT B XMAKOW (ha3e nepetekaer
Yepe3 NeperopofKy AHMWILA U OTBOAUTCA Yepes
HUXHWIA NaTpy6oK annapara.

EXHHYECKAan XapaKTepUCTUHKA:

THN CKNK51 CKNK53 CKNK54
Pa6oyee

nasnenue, Mlla (abe.) _ 0,005...0,035
PacuéTHoe

naenenue, Mla (ac.) _ 0,25
WcnbitatensHoe

nasnenue, Mlla (abc.) _ 0,3
Wcnbitatenshas cpepa Boza
Temnepartypa ucnbiTa-

TenbHOA cpefpl, °C 10
MakcumanbHas paboyas

Temneparypa, °C 80
BuyTpennuit anamerp, mv _ 1000 1200 1400
Beicora, MM 1500
HaumeHnoBanue paGoyeit

cpeasl Bognbiit pacteop

NMMOHHOM KUCAOTbI
PacuetHas nponyckHas

cnoco6HoCTb
npojyKTa, M3/4 100
EmKocTb, M3 1,4 2,2 3.2

Macca nycroro cocyna, kr _ 416 597 124
Macca nonxoro cocypa, kr _ 633 937 1230

echnica J"ata:

TYPE SKLK51 SKLK53 SKLK54
Operating

pressure, MPa (abs.) _ 0.005...0.035
Designed

pressure, MPa (abs.) _ 0.25
Testing pressure, MPa (abs.) 0.3
Test medium Water
Test medium

temperature, °C 10
Maximum operating

temperature, °C 80
Inner diameter, mm 1,000 1,200 1,400
Height, mm 1,500
Operating medium Citric acid water solution
Rated capacity, m3/hour _ 100
Volume, m? 1.4 2.2 3.2
Weight of empty

vesselL kg 416 597 124
Weight of filled

vessel, kg 633 937 1,230

[VENN

TJecrinserviee'

12.4.
Boiling Chamber (SKLK)

The boiling chamber is designed to
increase the concentration of citric acid solu-
tions by evaporation under vacuum.

Design description
and principle of operation

The boiling chamber is a cylindrical verti-
cal vessel of welded design with conical bot-
tom, split by partition. Citric acid solution is
fed through an inlet duct in the cylindrical
part of apparatus and is spread along horizon-
tal partitions.

The upper part of the apparatus is
designed for uniform distribution of the prod-
uct along horizontal shelves, where it is
boiled. Self-boiling vapours are removed
through a top discharge duct, where they pre-
viously pass through a conical partition (drop
catcher) installed in an elliptica cover.

In the bottom part of the chamber there is
a partition with a duct for overflow of the
product to be filled into the cone-shaped bot-
tom. The bottom of the apparatus is the reser-
voir that consists of two compartments for
separation of product’s heavy inclusions - gyp-
sum. The product in liquid phase is spread
through partition of the bottom and removed
through the bottom outlet duct of apparatus.

12
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13.1.

Wcnaputenb atanona

Wcnaputens mapku TUC npepHasHaveH
INs NepeBefieHns CnupTa U3 Xuakon dasbl B
napoByto. 3T0 AOCTUTAeTCsA NyTeM GECKOHTAKT-
HOro BO3/EICTBUA rpetoLero napa Ha cnumpr.

13.2.

leperpesaten napoe 3taHona

Meperpesareib BbINOHAET POSib TEPMUYE-
CKOro cenapatopa, KOTOpbIii NpensTcTByeT
nonagaxuio Kanenb CNUPTOBbIX NAPOB Ha pas-
AenuTesbHbIE MEMOPaHSI.

EXHHYECKAan XapaKTepUCTUHKA:

NoBepxHocTb Harpesa, M? 80
Makc. pa6. paBnenne B napoBoit kamepe, Mlla _ 0,8
Makc. pa6. paBnenue B cnupr. npoctp-se, Mlla_ 0,8
Pa6. Temneparypa B cnuptoBom npoctp-Be, °C _ 135

Pa6. Temnepatypa B naposoii kamepe, °C 152
lnuna rpetowei TpyGKK, MM 1170
Yncno tpy6Gok B annapare, Wt 1164
labapuTHble pasMepbl, MM:
Iuametp 1216
BbICOTA 2750
Bec annapara, kr 2425
No3. HaumeHoBaHue Jly Kon-o
1. Mopava napa 150 1
2. 0OtBopA KOHAeHcaTa napa 4 1
3. MNoason cnupra 40 1
4. OtBog cnupTa 0 1
5. OTBoa napoB cnupta 150 1
6. 0OTBOA HEKoHZeHcupylowmxes razoe 25 1
7. TopcoenuHenue BbiHOCHOW Kamepbl 50 2

TexHuyecKasn XapaKTepuUCTUKa:

lloBepxHocTb Harpesa, M2 20
Makc. pa6. paBnenue B naposoi kamepe, Mlla _ 1,0
Makc. pa6. paBnenue B cnupt. npoctp-ge, Mlla_ 0,8
Pa6. Temnepatypa B cnuptoBoM npoctp-ge, °C _ 140

Pa6. Temnepatypa B naposoit kamepe, °C 152
linuna rpetowei TpyGKK, MM 1200
Yucno TpyGok B annapare, Wt 298
[a6apuTHble pasmepbl, MM:
InaMeTp 630
BbICOTA 1146
Bec annapara, kr 695

Mlo3. HanmenoBanue Macca, kr Kon-Bo

1. Kopnyc 495 1
2. JHuwe 83,2 1
3. Dunwe 77 1
4. Konnextop 14,8 1

®

echnica J"ata:

Heating surface, m? 80
Working pressure in steam chamber, max MPa _ 0.8
Working pressure in spirit space, maxMPa 0.8
Working temperature in spirit space, °C 135
Working temperature steam chamber,°C 152
Length of heating tube, mm 1,170
Number of tubes, pieces 1,164
Overall dimensions, mm:

diameter 1,216

height 2,750
Weight, kg 2,425
Item Name DN Quantit

1. Steam supply 1% 1

2. Removal of steam condensate 40 1

3. Spirit supply 40 1

4. Spirit removal 40 1

5. Removal of spirit steam 1% 1

6. Removal of noncondensable gas 25 1

1. Connection of remote chamber 50 2

Technical Data:

Heating surface, m2 20
Working pressure in steam chamber, max MPa _ 1.0
Working pressure in spirit space, maxMPa 0.8
Working temperature in spirit space, °C 140
Working temperature steam chamber, °C 152
Length of heating tube, mm 1,200
Number of tubes, pieces 298
Overall dimensions, mm:
diameter 630
height 1,146
Weight, kg 695
Item Name Weight, kg Quantit
1. Body 495 1
2. Bottom 83.2 1
3. Bottom 17 1
4. Manifold 14.8 1

®

———
e

TJecrinserviee'

!

13.1.

Ethanol Evaporator

Evaparator mod. TIS is designed for trans-
ferring spirit from liquid phase to vapor phase.
It can be obtained by means of contactless
effect of heating steam to spirit.

13.2.

Ethanol Vapour Superheater

The superheater is a thermal separator,
which prevents ethanol vapour drops from
falling onto separation membranes.
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TJexuncepbuc

13.3.

Mem6panHbIA Moaynb

Mem6paHHbii Mogynb Tuna TMM npep-
Ha3HayeH AN MeMbpaHHOro 06e3BOXMBAHMA
napoBoit da3sbl. Maposas dasa (cocToswas n3
BOAbl M 3TaHONA) nocTynaeT B TpyGHOe npo-
CTPaHCTBO AErMApaTaLyMoHHOrO Mopyns, B
KOTOPOM pa3MeLlalnTcs Kepamuyeckue TpyoKu
C LEO/INTOBLIM HanblieHNEM. MeHbLwwe no pas-
Mepy MOJIEKYNbI BOAbI MPOXOAAT CKBO3b TPYOKY,
a GonbluKe MONeKyNbl CNUPTA NPOXOAAT BAONb
TpybKHY.

13.4.

KonpeHcarop

KoHpeHcatop npepHasHayeH Ans KOHAEH-
cauun BoAsHbIX NapoB C MPUMECAMMU 3TaHoNa
nocne MemGpaHHbIX Mopyneil. B koHpeHcare
BOASHbIX NapoB OMpefenseTcs KOHLEeHTpaLus
3TaHONa, N0 KOTOPOil KOHTPOAMpYeTCA paboTo-
CnocobHOCTb MeMBpaH.

TexHuyecKkad XdapaKTepUCTHUKA:

lnowans MemGpanHoi nosepxHocTH, M2 20
06wvem TpyGHoro/MexTpy6Horo npoctp-Ba, n _ 139/227
MuH./maKc. naBnenue B Tpy6HOM

npoctpanctee, Mlla ..0,88/0,88
Mun./maKe. pasnenne B MeXTpyGHOM
npoctpanctee, Mla ..-0,099/0,88
Mun./makc. Temnepatypa B Tpy6HOM
npoctpaucree, °C -10,0/150,0
Mun./makc. Temnepatypa B MexTpy6HOM
npoctpaucree, °C -10,0/150,0
Bec annapara, kr 996
Mos. HanmenoBanme Mar-an _ Hon-Bo
1. Kopnyc AISI 304 1
2. Kpbiwka AISI 304 1
No3. HaumeHoBanue Jly  Quantit
1. NogBop Xon0AHOH BOAbI 80 1
2. OtBOA HarpeToit Bofbl 80 1
3. 0TBOA HEKOHAEGHCHPYHOLLMXCA
rasos 50 1
4. OTBop nepmuta 25 1

Data:

Membrane surface area, M2 20
Volume of tubular/intertubular surface, | 139/227
Min./max. pressure in tubular

Technical

surface, MPa ..0.88/0.88
Min./max. pressure in intertubular
surface, MPa ..-0.099/0.88
Min./max. temperature in tubular
surface, °C -10.0/150.0
Min./max. temperature in intertubular
surface, °C -10.0/150.0
Weight, kg 996
Item Name Material Quantit
1. Body AISI 304 1
2. Cover AISI 304 1
Item Name DN  Quantit
1. Supply of cold water 80 1
2. Outlet of heated water 80 1
3. Discharge of noncondensable
gases 50 1
4. Discharge of permeate 25 1

== JecHiNservice’

13.3.

Membrane Module

Membrane module mod. TMM is designed
for membrane dehydration of vapor phase.
Vapor phase (consisted of water and ethanol)
is fed to the tube space of dehydration module
housing ceramic tubes with ceolite cover.
Undersized molecules pass through the tube
and oversized molecules are hold inside the
tube.

13.4.

Condenser

Condenser is designed for condensation of
water vapors with ethanol impurities after
membrane modules. The concentration of
ethanol is metered in the water vapour con-
densate in order to control the operation of
membranes.
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Kongencarop
Macco06MEHHOH KOMOHHbI

Tennoo6MeHHUK, NpesHa3HAYeHHbI s
KOH/IEHCALMM NAPOB 3TaHO/A U3 ra30B0i (ha3bl,
MOJYYEHHON B MAaCCOOOMEHHOM KOJIOHHE.

&

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

KongeHncarop npoaykTa no6oyHoro
BEPXHEro Macco06MEeHHOH KONOHHbI

TennoobMeHHUK, npeaHasHayeHHbIn Ans
KOHEHCALMM NIETYYUX KOMMOHEHTOB U3 raso-
BOI (basbl NOC/E KOHAEHCALNN 3TaHoNa.

13.5.

MaccooOMeHHble KONOHHBI

MaccoobmeHHble KONOHHbI NpeaHa3HadeHbl
neperoHKu, peKTUdUKaLMm, IKCTPaKLMK, cop6-
UMW 1 APYrUX MacCOOBMEHHbIX MPOLECCOB.

KONOHHBI MCMOMb3YIOTCA NPU NPOU3BOA-
CTBE CMWpTa 3TMNOBOTO, G103TaHONa, @ TaKKe
npu nepepaboTke HedTeNnpoayKTOB, MpoLec-
Cax CUHTE3a U APYrUX XMMUYECKMX U MACCO06-
MEHHbIX MpoLeccax.

Mpu npou3BoACTBE CMMUPTAa 3TWIIOBOIO
Maccoo6MeHHble KONOHHbI MOTYT MCMOJb30-
BaTbCs KaK:

— 6paroneperoHHbIe KONOHHbLI A5 Bblae-
NIEHNS 1 KOHLEHTpaLMM CnpTa C nojlyyeHnem
cnupra-chipua;

— 6paHble KOJIOHHbI [Ns  BblfeneHus
CrMpTa U3 CNMpTOBOM BPaXKK;

— 3MI0PALMOHHBIE KONOHHbI /1 OYUCTKN U
KOHLEHTPALMK [MaBHbIX NpUMeceit;

®

&

GREBENKY

MACHINE-BUILDING PLANT

== 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.

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 KOHLEH-
TPMPOBAHWA CNMPTa, @ TaKxe ANA BblfeneHus
XBOCTOBbIX, MPOMEXYTOYHbIX, KOHEYHbIX K
0CTaTKa rMaBHbIX NpuUMeceit;

— KONOHHbI KOHEYHOI 04NCTKN ANs Aonon-
HUTENbHON OYNUCTKW CNPTa OT NpUMeceit;

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

XapaKTepuCTUKU KONOHH:

— AuameTp KonoHH: ot 400 go 10 000 mm;

— KonuyecTso Tapenok: ot 10 go 200 wr.;

— paccTosHue Mexpay Tapenkamu: ot 150
1o 1000 mm;

— MaTepuan UCMOJIHEHUA: HEpXKaBeloLas
CTab, yrNepoAucTas craib, KOMGMHUPOBAHHOE
UCNoNHeHue;

— TUN TapesioK: CEeTYaThle UNK KNanaHHble;

- paboyee pgasnexue: ot -0,8 1o 10 6ap;

— BO3MOXHO WU3rOTOB/NIEHUE CO BCTPOEHHbIM
KUNATUNLHUKOM-UCNapuTenem B KyGoBo yacTu.

Mpeumywectea Mcnosb30BaHUA Kia-
NaHHbIX TapeoK:

— KOHCTPYKLMs TapesnKku npegycMaTpuBaet
MexaHW3M [BUXEHMA NOTOKa B KnanaHax,
MCKNK0YAIoLWMIA 3aCTOM KNUAKOCTU 1 obecneyun-
BalOWMI ee paBHOMEPHOE IBUXKEHMUE, a TaKxke
VBENYNBAET MAOTHOCTb My3bIpbKOB MO BCE
naowaau 6apboTtaxa;

- UCKNtOYEHO 06pa3oBaHMe ocagka Ha
NOBEPXHOCTW Tapenku, YTO NPUBOAMUT K YBENU-
YeHWIo ee CpoKa AKCnyaTaLum;

— UCKJIIOYEHO MepTBOe MpPOCTPAHCTBO
(3acToliHble 30HbI) B MeCTax KpenneHus naHe-
Nleil Tapesiku B pe3ysbTate NpUMEHEHUS aKTUB-
HbIX COEMINHEHNI TApeNnKu, YTO NPUBOAMT K yBe-
nuyenuto eé npomssoautensHoctn u KMJI;

— NpUMeHEeHUe aKTUBHOTO COeAMHEHNS Ta-
PEeNKM COKpaLLaeT CPoK e€ MoHTaxa Ha 30-50%;

— KOHCTPYKLMA  Tapenku nossonser
BOOUTLCA NIABHOMO perynupoBaHus paboTl
KOIOHHOTO 060PYA0BaHMA B LIMPOKOM Anana-
30HE MPOWU3BOANTENBLHOCTU.

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

GREBENKY

MACHINE-BUILDING PLANT

3D-mo0enb MaccoobmeHHoU KonoHHb! / 3-D model

of mass transfer column

TJecrinserviee'

.

- 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.

Maccoo6MenHas KonoHHa Mog. 1

Mpepcrasaset co6oit KONOHHY peKTUdHKa-
LMOHHYIO, NMpefHa3HaYeHHylo [NA BblAeneHns
U3 GpaXKKM 3TUIOBOMO CMUPTA W BCEX NIETYYUX
npumeceit. Auctunnat, oGorawjeHHbIn 3TaHo-
7I0M, OTOUpaAeTCs B rasoBoil dase, a KUAKMIA
OCTaTOK, COfepXalynit Bce TBepAble B3BELEH-
Hble YacTU U IKCTPAKTUBHblE BELLECTBA, BbIBO-
AUTCSA U3 Ky6a KOMOHHBI.

13.5.2.

Maccoo6MeHHas KonoHHa Mog. 2

MpepcTaBnseT coboii KONOHHY PekTUDUKA-
UMOHHYIO, NpefHa3HayeHa [Ns pasfeneHus
BOAHO-CMMPTOBOrO pacTBopa C MONYYeHUeM
KOHLEHTPUPOBAHHOMO 3TWJOBOrO CMWUpTa B
rasosoil base.

13.6.
CraHuus oGe3BoxuBaHMA cnupTa
(merupparauun)

CraHums 06e3B0XKMBaHMA CIMpPTA pa3Mella-
€TCsl Ha TeppUTOPUM 3aBOAA OTAENLHO CTOALMM
3faH1em. Ha CTaHumMio nocTynaer cnupr u3 cnmpr-
3aBOJ1a, [ie M NPOXOAMT NPOLECC AeruapataLuu.

OcHogHble 3Tanbl npolecca 06e3B0XKMUBaHNS:

- npuem cnupTa;

— NpefABapUTeNbHbINA NOJOrpes;

— UCnapeHue CNupTa;

- paspgeneHne BOAHO-CNMPTOBOTO Napa;

— KOHfeHcauus;

- nepefaya B CNUPTOXpaHUMLLe.

laGapuTHble pasmMepsbl 30aHus:

8500x12000 mm.

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

CmaHyus 06e380xusaxus cnupma
MowHocmsto 100 m3/cymku / Spirit
dehydration station with 100 m3/day capacity
1. PasdeneHue 800HO-cnupmogo2o napa /
separation of water-spirit vapour

2. Cucmema oxnaxoeHus xudkocmu / liquid
cooling system

3. KoHoexcayus / condensation

4. Wcnapexue cnupma / spirit evaporation

a4 S

=)

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

CmaHyus 06e380KuBaHUA cnupma (npou3soocmso

monnusHozo 6uoamarona) (AHOpywosckuii c.3.) /
Ethanol dewatering station (fuel bioethanol
production) (Andrushivskyi Distillery)

&

== 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.

Annapart ruaponn3HbIi

PesepByap c Mewankoii npefHasHayeH
ANsi PAaCTBOPEHUs W pa3BapuBaHUA Kpaxmana B
MOATOTOBNIEHHOM 3epPHOBOM 3amece. [lononHu-
TeNIbHO MOXET GbITb 060PYA0BaH 3MEEBUKOM.

13.8.

Oxnaputens cycna

Tpy6uaTblil Tenn0OOMEHHUK, NMpefHa3sHa-
YEHHbI ANIA OXNaX[EHUA 3epHOBOrO Ccycna
nocne rupponusa.

13.9.
CAopHuk Morowero cpeacTea
C Mewankou

Pe3sepByap ¢ Melwankoii, npefHasHayeH-
Hblil A5 NPUTOTOBNEHUS BOZHOTO pacTBopa
MOIOLLEro CPeACTBa.

—
(TS

13.10.

CMecuTenb Menacchl

MpegHasHayeH [AAs  NPUrOTOBIEHUS
MeNaccHOro cycna 3aflaHHOM KOHLEHTpauuu.
MpeactaBnser coboil LMAMHAPUYECKUI anna-
paT, BOKpYr OCM KOTOPOro BpallaeTcs Baj C
JI0NacTsiMK, TakuMm 06pa3oM nepemellnBas
menaccy € BOAOW, MocTynalowwx B annapar
HenpepbIBHbIM NOTOKOM.

CMAPTA/BWO3TAHONA

O060PYAOBAHWE ANfl NPOU3BOACTBA

[udponusHsiti annapam / Hydrolysis tank

C6opHuK Motoweeo cpedcmaa ¢ mewankol /
Detergent tank with stirrer

Oxnadumens cycna / Mash cooler

Cmecumens menaccel / Molasses mixer

== JecHinservice’

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 Mewankou

PesepByap C Mewankon, npefHasHayeH-
HbIl AN NPUTOTOBNEHWA BOAHOMO PacTBopa
A30TUCTbIX COEANHEHMNIA.

13.12.

PesepByap hepMeHTaLLUOHHBIH

lMpeacTaBnsetr coGoii  BepTUKaNbHBbI
UMAMHAPUYECKUl pe3epByap, nMpefHasHaueH-
HbIl 405 COpaxuBaHus cycna.

13.13.
OxnapuTenb KynbTypanbHOM
KUAKOCTH

Mpeacrasnset co6oit TpyGyaTklil Tenn006-
MEHHWK, NPeHa3HAYeHHbIN NS OXNaXAeHMs
cycna B npouecce 6poxeHus.

13.14.

Ynosutennb napos cnupTa

Mpeacraenser cob6oi KOMOHHbINA annapar,
npeAHa3HayeHHbli AN ynaBAMBaHUA U3 yre-
KMCNOro rasa napos cnupTa, 000pyAoBaH CuT-
yacTuMbl Tapenkamu. BepxHas yacTb annapara
OpOLAETCA HU3KOKOHLEHTPUPOBAHHbLIM BOA-
HbIM PacTBOpPOM 3TWJIOBOTO CAMPTA, CHU3Y
NPOTMBOTOKOM MOJAETCA YMEKUCAbIA ra3 co
cnegamu ataHona. O6oralyeHHbIA 3TaHOOM
pacTBOp CTeKaeT BHM3 KONOHHbI, YIEKUCAbIN
ra3 BbIXOAWUT U3 BEPXHEN YacTuW JIOBYLUKM.

C6opHUK a30MHbIX coeOUHeHuUl ¢ mewankol /
Stirrer-equipped tank for nitrogen compounds

Oxnadumens KynbmypansHol xudkocmu / Culture lig-
uid chiller

~

Pe3epsyap cpepmeHmayuoHHbIl /
Fermentation tank

Wi .1

[ g, | ot e o S .

-

Ynosumens napos cnupma / Alcohol vapour trap

®

== JecHinservice’

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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MALUMHOCTPOUTESIbHbIN 3ABOJ

=

13.15.
KunatunbHUK Maccoo6MeHHo#H
KOJIOHHbI

MpeactaBnser co6oit TeNN00OMEHHUK,
npefHasHayeH Ans Harpesa Gapabl B LMPKYAU-
PYIOWEM KOHTYPE MacCcOOBMEHHBIX KOJNOHHSI
[10 TeMNEepaTypbl KUNEHNs.

KunamunbHuk maccoobmeHHoli KonoHHs! / Mass transfer
column boiler

13.16.
Ancop6ep

MpepacTaBnseT cob0it KONOHHBII annapar ¢
HacafiKon 13 MONEKYAAPHBIX CUT, NpefHa3Ha-
YeH 1A KOHLeHTPUPOBaHWA 3TU0BOrO CNMPTa
nyTem ynaBaMBaHMA MOIEKYN BOAbI U3 NapoBOM
cmecu.

Adcopbep / Adsorber

== JecHinservice’

13.15.

Mass Transfer Column Rehoiler

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.
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HA BOJOYTOJIbHOE TONNKBO (BYT)
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== TJexuncepbuc
14.1.
Kongeitep nogauu yrs

MpeaHasHadyeH Ans Noaayn yms u3 GyHke-
pa XpaHeHWs YA Ha CTaHLUMIO pa3mMona.

AE

Konseliep nodayu yens / Coal feeder conveyor

14.2.

ByHKep xpaHeHus yms

MpeaHasHadyeH Ans 6e30NacHoOro xpade-
Hust ysa. KoHctpykuus GyHkepa npepotspa-
WaeT nonagaHue gnaru u obecneynsaer go3u-
POBaHHyI0 NOAAYY Ha KOHBElep.

14.3.
bytepnan emkocTb xpanenus BYT
C MewanKou

EMKOCTb BbINOHAETCSA C KOHUYECKUM [IHU-
LeM W MelwaTesibHbIM YCTPOMNCTBOM C 3M1EKTPO-
npuBofoM. bydepHas emKocTb npefHasHave-
Ha Ana xpaHeHua 3anaca BYT nepep kotnom.

CmaHyus npueomosieHus u cxueaHus BYT /
CWF preparation and burning plant

bycepHas emkocmb xpaHeHus BYT ¢ mewankol /
CWF buffer storage tank with stirrer

&

% GREBENKY' == JecHiNservice’

MACHINE-BUILDING PLANT

14.1.

Coal Feeder Conveyor

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

14.2.
Coal Storage Hopper

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.

14.3.
CWF Buffer Storage Tank

byHkep xpaHerus yans / Coal storage hopper with Stirrer

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

TO CWF BURNING
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:.-%_?_ Texuneepbuc’

14.4.

Bubpomenbhuua

Komnnekc nonydyeHns BOAOYrofbHOro
Tonnuea (KMBT).

Komnnekc (KNBT) Bkntoyaer B cebs
MOMOJIbHYIO YCTaHOBKY, cUCTeMy c6opa, (pak-
UMOHUPOBAHUA, CTabUAM3ALMU U XPaHEHUs
YrofbHOM CyCneH3unu.

Momon ocyuecTBnseTcs B ABe CTafguu B
BubpomensHule BM-400, paspabotaHHoii ans
OCyLeCTBNEHNAA MOKporo nomona. fMepeTok
MOMONBHON MyNbMbl VI OCYLWECTBAAT U3
OAHOM CTyNeHW B NOCNEeAYIoLYIo C 33[iePXKON
4acTU KPYMHOro Hef,OMONA B MOMONBHOM Kame-
pe, perynnpyemoi nepeMbl4YKoil rnapo3arsopa
[0 VPOBHA BOAOYrONbHOI My/bhbl B MOMOJIb-
HOVi Kamepe.

Komnnekc (KMBT) cHabxeH aBTOMaTMye-
CKMM nnoTHomMepoM. B cnyyae HeypoBneTBOpY-
TeNbHON MAOTHOCTU BOAOYIONbHON CYyCMeH3unu
HU3KOKOHLEHTPUPOBAHHBII COCTaB NOMONA
peunpKynupyeT B cucTeMe CTaAMNHOMO NoMona.

B cxeme KIMNBT npepycmoTpeHa ycTaHoBKa
roMoreHu3atopa AN LOCTUXEHWS BbICOKOIA
GMMOaaNnbHoOI KOHLEHTpauum BYT.

14.5.
CGopHuK peareHTa
C Meware/bHbIM YCTPOACTBOM

MpegHasHayeH i NpUroTOBNEHUA BOf-
HOTO pacTBOpa peareHTa-naacTuduKaTopa,
MCNOJb3YEMOr0 IS UCKTIOYEHNS OCAKAEHUS
TBEPAOI (hPaKLWM BOAOYIOLHOTO TOMAMBA.

&

BubpomensHuya 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

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

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

at Volodymyr-Volynskyi
Sugar Plant

== 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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MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

== TJexuncepbuc’ % (PEGEHKOBCKNA' % GREBENKY'

14.6.

loMorenn3arop

14.6.

Homogenizer

lpepHa3HayeH Ana [LOCTUXEHMA BbICOKON
GuMoaanbHoOil KOHLEHTpayum BYT.

The homogenizerisintended for obtaining
a high bimodal concentration of CWF.

14.7.

OunbTpbl

MpepHasHayeH Ans NpUrOTOBNEHUS BOA-
HOro pacTBoOpa peareHTa-nnactTudukaropa,
UCMONb3YeMOT0 1A WUCKIIOYEHNS OCaXAEHUS
TBEPAOIl (hpaKLWW BOAOYrONbHOTO TOMAMBA.

TomozeHusamop 8 3D u 8 peansHocmu / Homogenizer 1 l|.7
in 3-D and in the reality Filters

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

14.8.

Myql e/ibHafA ra3oBoAoyrosibHas @unsmpsl npoussoocmsa “TexuHcepsuc”
ropenka Ha Bnadumup-Bonbitckom c.3. / Techinservice filters 14.8.
at Volodymyr-Volynskyi Sugar Plant Muffle Coal Water Fuel/Gas
MycenbHas ra3o-BogoyronbHas ropeska Combined Burner

pa3paboTaHa Ans paboTbl HAa BOAOYrONbHOM
14 TONAMBE, NO3BONAET PaboTaTh OAHOBPEMEHHO
Ha [BYX BUAAX TONAMBa (BOJOYroNb-ras), MM6o
TONBKO Ha NPUPOSHOM rase.
fopenka o6nagaer BbICOKOW CTeneHbto
MaHEBPEHHOCTU 6narofiapss KOHCTPYKTUBHBIM
0COGEHHOCTAM 1 COBPEMEHHOI CUCTEME aBTO-
MaTn3aLmu.
lopenka ocHaleHa cnefyoWMmMu KOHTypa-
MW aBTOMATU3auum:
— KOHTYp NoAJepXaHUs COOTHOWEHUS
BO3AYX-TOMINBO;
— KOHTYp KOHTPONs NiameHu;

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;

14

TO CWF BURNING

MycgensHas 2azosodoyzonbHas 2opeska 8 3D

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

HA BOJI0YTO/IbHOE TOMJIUBO (BYT)
EQUIPMENT FOR BOILERS TRANSFER

— KOHTYp aBTOMaTU4eCcKoro noAxaara njia- — combustion safety apparatus loop, which
MeHM ra3oBo CTyNeHblo rOpesku B Cy4ae oT- automatically turns on a gas backup unit of
KNIOYeHUS NoJaumn BOLOYrONbHON CYCNEH3NUU. the burner if coal-water slurry supply is off.
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== TJexuncepbuc

KOHCTpYKTUBHO ropenka coCTOMUT U3
LIMKNOHHOrO Mycens ¢ orHeynopHoii ytepos-
KO, CHaGXEeHHOr0 BO3AYXOMOAALLMM Y37I0M
pacnbluTenbHoit opcyHKoit. Kamepa Bo3ay-
XopacnpefeneHns pasfieneHa Ha OTCeKkn W
COCTOMT U3 KOHMYECKOro 3aBUXPUTENs C IKC-
LEHTPMYECKUM CABUTOM MONOBUH KOHYCA OTHO-
CUTENIbHO OCK A5 BMyCKa BO3AyXa, Y4TO NO3BO-
nseT obecneynTb 3PHeKTMBHOE BOCMIAMEHe-
HMe BO[OYrOJIbHOMO TOMAMBA M €ro MojHoe
BbIFOpaHWe B Npejenax kamepsl mytens.

14.9.

Moporpesarens BYT

CeKLMOHHBI CKOPOCTHOW NoforpeBatesb.
MpepHasHayeH ANs HarpeBa BOAOYrO/bHOM
CyCneH3nu nepeg nofayei Ha CKuUraHue.

14.10.
Ckpy66ep-aexaHTatop MOKpoM
0YHUCTKM AbIMOBbIX ra3oB

Ckpy66ep-feKkaHTaTop NpefHasHayeH Ans
NPOMBIBKN XUOKOCTAMU [bIMOBbLIX ra3oB C
Lenblo UX 0YUCTKU. TyTem MHTEHCUBHOMO Mac-
coobMeHa Mexay haszamm CoeiMHEeHNS 13 ra3o-
BOI (ha3bl NEPEXOAAT B XMAKYIO TEXHONOTMYe-
CKylo cpegy. B ckpy66epe BbinonHeHa cucrema
OpOLEHUSA, COCTOALLAA U3 HECKONbKUX CTyne-
Hel BHyTPU Kopnyca, rae pacnonaratotcs hop-
CYHKM M3 KOTOPbIX NPOM3BOANTCA pacrbiieHune
1 CO3JAeTCA TOHKAs BOAHAA MJIEHKA HA KOTOPOiA
0CenalnT yacTuubl 3o/bl. OuuiieHHas rasosas
Cpena TpaHCMopTUpyeTCsi B aTMOCdepy, a XUa-
Kas Cpefia Co LWAaMoM NonajaeT B fieKaHTatop,
NPUEMHO-Pa3AEeNUTENbHYI0 MKOCTb CKpyG6epa
Yepes CAMBHOI NaTpy6oK.

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

lopesnku nocne nepesoda Ha cxuzaHue BYT / Burners
after transferring to coal-water fuel burning

Crpy66ep-dexarmamop 8 3D u 8 peansHocmu /
Scrubber-decanter in 3-D and in the reality

o

&

GREBENKY

MACHINE-BUILDING PLANT

\

== 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

TO CWF BURNING

EQUIPMENT FOR BOILERS TRANSFER



N
(@)

YECKOA NPOMbILLIEHHOCTH

060PYNOBAHUE 1A XUMK-

== Texuncepbuc’

=

15.1.

C6opHuk pearexToB

MpeaHasHayeH 415 PaCTBOPEHUS Chinyyux
BELWECTB UM CMELINBAHWA PEAreHTOB C BOAOIA.
06opynoBaH Melwankoit U pybawkoi oborpe-
Ba/oxnaxpeHus. Mpepcraenser co6oil BepTy-
KafibHbIl COCYA C KOHWUYECKUM [HULEM.
3arpy3ouHbiii IOK  PacnosioXeH CBEPXY.
Py6awka oborpesa BbINOJHEHA M3 HABUTOIA
noayTpyosl.

Yepes 3arpy304Hblit IIOK 3ackinaercs pea-
TEHT, MOCNe 3aKPbITUA NIOKA Yepes BEpXHMit
natpy6ok c6OpHMK 3anonHseTcs Bopoit. [ina
YNYYIWEHU PACTBOPEHUs BKNIOYAETCA Melwan-
ka. [lns oteopa/nogsoga Tenna B py6auwky
MOABOAMTLCA TEMNO UK Xf1agoareHT. [0ToBbIA
pacTBOp Yepes HUKHMII NaTpy6oK cMBaeTCs B
Tpy6ONpoBOA OTKAYKM.

15.2.
Pesepeyap KOK

PaspabarbiBaeTcs U u3roTaBauBaeTcs A
HaKomMNeHns, xpaHeHus u Gycdepusaummn Bcex
XKUAKOCTE! MOJ KOHKPETHble CXeMbl, KOMMO-
HOBKM 1 YCTIOBUA 3aKa3uuKa.

15.3.

CranpapTtuaarop cMonbl

MpeaHasHayeH AR HAKOMAEHUS U CTaH-
[apTM3auuMn B pesynbrarte nepemelnBaHus
CMOI006PA3HbLIX MPOAYKTOB C MOBbIWEHHO
BA3KOCTbI0. 060pYAOBaH MeWaKoM.

®

C6opHuk peazeHmos / Reagent tank

Cmandapmu3samop cmossl / Resin standardizer

Pesepsyap KOK / Urea-formaldehyde concentrate tank

%

== JecHinservice’

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.

19
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15.4.

CAopHMK KucnoTbl

lMpeaHas3HayeH ANA CMEWWBAHUA KULKUX
peareHTOB c Boaoii. MpeactasnseT coboil Bep-
TUKANbHbIA COCYA C KOHWUYECKUM [JHULLEM.
Matpy6ku nopayun BoAbl U peareHToB pacnosno-
KEHbI CBEPXY.

PeareHT nopaetcs yepes natpybok nopa-
un. Mocne nopauu peareHta pfoGasnsetcs
HeoOXOAMMOE KONMYeCTBO BOAbI U BKITIOYAETCA
mewanka. [OTOBbI pacTBOp 4Yepe3 HUXKHUIA
natpybok cnuBaeTcs B Tpy60NpOBOS OTKAYKM.

15.5.

®unbtp cMonbI

MpeaHasHayeH Ans GUALTPOBAHUS KUA-
KUX MPOAYKTOB C TBEPALIMU BKIOYEHUAMH
pasHoro pasmepa. [pocTas pa3bopHas KOH-
CTPYKUMS C UNLTPOBANIbHBIM NATPOHOM AN
061erYeHns OYUCTKM.

15.6.

Cunoc kap6amupa

PaspabatbiBaeTca U M3roTaBaMBaeTCcA Ans
HaKonneHus, XxpaHeHns u bydepusauuu coiny-
YNX NPOJYKTOB NOJ KOHKPETHblE CXEMbl, KOM-
MOHOBKM 1 YCNOBMA 3aKa3uuKa.

[lns ynyyweHun BbIFPY3KM CbINYYnX Mpo-
AYKTOB U NpefoTBpalleHns BOJ006pa3oBaHus

GREBENKY

MACHINE-BUILDING PLANT

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

C6opHuk kucnomsl / Acid tank

== 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

19
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15.7.

Ckpy66ep ouncTku

lpegHasHayeH [nf «MOKPOW» OYMCTKM
BEHTUIALMOHHbLIX U acnMpaLMOHHbIX MOTOKOB
OT TBEpAbIX M ra3006pasHbIX cpes,.

060pynoBaH BbICOKOCKOPOCTHbIMU hop-
CYHKaMW, PacnonoXeHHbIMM OfHA HanpoTuB
LPYroi, 4To NO3BOAAET VBENUYUTL CTeneHb
OYUCTKW. [N yMeHblUEHWUA KanneyHoca 060-
pyLoOBaH MOAUMULMPOBAHHbLIM KanieoT6oMnHN-
KOM.

15.8.

PesepByap ¢ Mewankou

lMpeaHa3HayeH Ans pacTBOPEHMUS ChiMy4YnX
BELLECTB WM CMELUVBAHMWSA PEareHToB C BOLOA.

060pyfoBaH MeWankoi U BHYTPEHHUM
3MeeBUKOM 060rpeBa/oxNaKaeHNs.

MpepcTaBnser cob6oit BepTUKANbHbIA COCYA
C 3MNUNTUYECKUM JHUILEM W INNUNTUYECKOI
tnaHueBoil KpbiwKoil. Matpy6kn ansa nopauu
NPOAYKTOB PacrofioXeHsl cBepxy. Yepes
natpy6ku nojayu nopaetcs Heobxopumoe
KONMYECTBO peareHToB U ANA YIyYLWeEHNUA pac-
TBOPEHUA BKJIIOYAETCA Melanka. [ins otBopa/
noABoja Tenna B pybaliKky NofBOAUTLCA TEMNO
unu xnagoareHT. [OTOBbIM PpacTBOp Yepes HUK-
HU naTpybok cnuBaetca B Tpyb6onposop
OTKayKy.

GREBENKY

MACHINE-BUILDING PLANT

MPEGEHKOBCKNA

MALUMHOCTPOUTESIbHbIN 3ABOJ

Ckpy6bep oyucmku / Washer (scrubber)

Pesepsyap ¢ mewankoli / Stirrer-equipped tank

== 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.

19

INDUSTRY

EQUIPMENT FOR CHEMICAL



.

TJecrinserviee'

y

1. BeinapHsie annapams! TBI112-4870 u TBIM19-2430 (laticuHckuli c.3., YkpnpomuHsecm-Azpo) /
Evaporators mod. TVP12-4870 and TVP9-2430 (Gaisyn Sugar Refinery, Ukrprominvest Agro)
2. Boinaproti annapam TBIM12-3250 (Bonokoxosckudi c.3., 0A0 “Huka”, TK “Pycazpo”) / Evaporator mod. TVP12-3250 Cmanyus depexocamypayuu (YepHanckuii c.3., IK “Pycaepo”) / Purification station (Chernyansky Sugar Plant, Rusagro Group)

(Nika Sugar Plant (Volokonovka), Rusagro Group)
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1. Mewanka u mensHuya 3ampasoyrol cycnerzuu / Seed Slurry Mixer and Mill

2. Cmecumens menaccsi / Molasses Mixer

Baxyym-annapamsi TBA 8 Amxupe / TVA Batch Pans in Algeria
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MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT
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pamomoyHo-nneHo4HbIl BeinapHoli annapam TBI11580 (Tomawnonsckuli caxapHsili 3a800) / Concurrent Flow Film 1. Bakyym-koHdeHcayuoHHas ycmaroska / Vacuum Condenser
Evaporator mod. TVP1580 (Tomashpol Sugar Factory) 2. lModozpesamens 1Y / PDU Raw Juice Heater

© @
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MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT
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TJexuneepbuc’ % (PEGEHKOBCKNA® % GREBENKY'

Yempoiicmso 3a2py304Hoe nosopomroe / Jlurus nodayu wuxms! / Charge Feeding Line

Rotating Loading Unit
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Yemaroska ¢unsmpos TF110 (Byunckuli c. 3.) / Filter System mod. TF110 (Buinsk Sugar Factory) BepmukansHsiti kpucmannusamop TKBI-340 (Kypeanunckudi c. 3.) / Vertical Crystallizer mod. TKVG-340
(Kurganinsk Sugar Factory)
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TJexuneepbuc’ (PEGEHKOBCKNA® GREBENKY'

MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

Boinaproli annapam TBI112-4870 (Ckudensckutic. 3.) / Moxmax TKB / Installation of Vertical Crystallizer
Evaporator mod. TVP12-4870 (Skidel Sugar Factory) mod. TKV

© ®
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MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

MoHmax sakyym-annapamos Ha Oelicmsytowem caxapHom 3asode 8 [yaname (Amxup) / Installation of vacuum pans
at Guelma Sugar Refinery (Algeria)
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MALUMHOCTPOUTESIbHbIN 3ABOJ MACHINE-BUILDING PLANT

TJexuneepbuc’ (PEGEHKOBCKNA' GREBENKY' == JecHinservice’
5

ANY

Cmanyus deexocamypayuu (Moepebuwjenckuii c. 3.) / Cknadckoe o6opydosarue Ha ssicmaske [M3™ /
Purification Plant (Pogrebishchenskiy Sugar Factory) Warehouse Equipment exhibited at GMZ™
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1. Onepamopckas Ha Ckudesnbckom caxapHom kombuHame (benapycs) / Operator’s Room at Skidel Sugar Factory (Belarus)
Onepamopckas yexa K®-cmonsl Ha Kopocmerckom 3asode MA® (Ykpaura) / Operator’s Room of UF-Resin Production Facility 2. Onepamopckas u3gecmkoso2o omoeneHus Ha XmenuHeykom caxapHom 3asode (0AO “Al0 “Aspopa”, Poccus) /
at Korosten MDF Plant (Ukraine) Lime Section Operator’s Room at Khmelinetsky Sugar Factory (APO “Avrora”, Russia)

@ ®



TJecrinserviee'

TJexuneepbuc’ % (PEGEHKOBCKNA® % GREBENKY'
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1. Cmanyus obessoxusarus smarona (I “Haymosckuii cnupmsasod”) / Ethanol Dehydration Plant 1. Cmpykmypa cucmemsi ysema cnupma / Scheme of Spirit Metering System
(SE Naumovskyi Distillery) 2. KondeHcamopsi 800sI co cnedamu amaxona (I “Meawkosckuii cnupmsagod”) / Water Condensers with ethanol drops
2. MembpanHsie modynu (1 “Kopocmuwesckuii cnupmossill kom6uxam”) / Membrane Modules (SE Korostyshivskyi Distillery) (SE Ivashkivskyi Distillery)
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Ucnapumens 3marona (T “Tpuneckud cnupm3agod”) /

Llex no npoussodcmsy K®-cmonsl 0ns Kopocmerckozo 3asoda MA® (Ykpaura) / UF-Resin Production Facility
thanol Evaporator ryliskyi Distillery ‘or Korosten ant (Ukraine,
Ethanol Ei SE Tryliskyi Distill for K MDF Plant (Ukrai
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Cmpoumenscmso KOC yexa “nod kmoy” dns Kopocmerckoeo 3asoda MA® (Ykpaura) / Turn-Key Construction of UF-Resin

Production Facility for Korosten MDF Plant (Ukraine)

®

PEGEHKOBCKMA®

MALUMHOCTPOUTESIbHbIN 3ABOJ

Cnucok HeKoTOpbIX NpeAnpuUATHH, List of Some Enterprises where
BHEAPMBLUMX annapartbl M YCTPOHCTBA TECHINSERVICE Plants and Equipment
«TEXMHCEPBUC» are installed
[ UKRAINE |

1. Opnecckwit pat. 18. Kynanckuii c.3. 1. Odessa sug. refinery 18. Kupyanskyy sug. fact.
2. C.3. “Kpewaruk” 19. CaBuHCKHi €. 3. 2. “Kreshchatik” sug.fact.  19. Savinskyy sug. fact.
3. YnbHOBCKMIA C.3. 20. YanaeBckuii c.3. 3. Ulyanovsky sug. fact. 20. Chapaevskyy sug. fact.
4. HapkeBuyckui c.3. 21. ToMawnonbCKwii c. 3. k4. Narkevichsky sug. fact. 21. Tomashpolskyy sug. fact.
5. HKameneu-Mogonbckmii c.3.  22. 0AD “Asor” 5. Kamenetsk-Podolsky sug.f. ~ 22. Open Society “Nitrogen”
6. KpbiMckuit copoBblit 23. AneKcanapoBCKHi KMpMKY. 3. 6. Crimean soda plant 23. Alexandrovsky brick-making plant
7. YopTKoBCKHMiA C.3. 24. HayMoBCKHit cnupT. 3. 1. Chortkovsky sug. fact. 24. Naumovsky spirit fact.
8. CanbKoBcKMii C.3. 25. UBawKoBCKui cnupr.3. 8. Salkovsky sug. fact. 25. Ivashkovsky spirit fact.
9. OpuuKHii c.3. 26. KopocTbIWweBCKHit CMPT. 3. 9. Orzhitsky sug. fact. 26. Korostyshevsky spirit complex
10. PakUTHAHCKMI C. 3. 27. XopocTKOBCKMIA CTIMPT. 3. 10. Rakitnyansky sug. fact. 27. Horostkovsky spirit fact.
11. WampaeBckuii c. 3. 28. Tpuneckuii cnupr. 3. 11. Shamrayevsky sug.fact.  28. Trilesky spirit fact.
12. ManbMupcKyi c.3. 29. MapbinuBckuii cnuprt.3. 30. 12. Palmirsky sug. fact. 29. Marylivsky spirit fact.
13. NlepBomaickuii c.3. KpacrocnoGozickoit cnupr. 3. 13. Pervomaisky sug. fact. 30. Krasnoslobodsky spirit fact. |
14. KpusononbCkuii c. 3. 31. Hopocrenckwii 3. MA® naneneit 14. Krizhopolsky sug. fact. 31. Korosten fiberboard manufac. plant
15. MorpeduweHckyii c.3. 32. Anexcanzpuitckuil c. 3. 15. Pogrebishchensky sug.fact. ~ 32. Oleksandriya sug. fact.
16. Bnapumup-uykop 33. ba6uno-TomaxoBCKHi C. 3. 16. Vladimir-cukor 33. Babyno-Tomakhivskiy sug.f.
17. lopoxoBckuit c.3. 3. llentp oBpaotku Aankbix [leHoso 17. Gorokhovsky sug. fact. 34. DeNovo Data Processing Centre
1. Téunucckui c.3. 16. PeBcKui C.3. 1. Thilissky sug. fact. 16. Rzhevsky sug. fact.
2. HoBokyGaHckwii c.3. 17. bynHckwi c.3. 2. Novokubansky sug.fact.  17. Buinsky sug. fact.
3. JloGpuHCKwii c.3. 18. IMMTpOTapaHOBCKH C.3. 3. Dobrinsky sug. fact. 18. Dmitrotaranovsky sug. fact.
4. Eneukwit c.3. 19. Yeuenckuii c.3. 4. Yeletsky sug. fact. 19. Chechensky sug. fact.
5. Tuxopeuxuii c.3. 20. KupcaHosckuii c.3. 5. Tikhoretsky sug. fact. 20. Kirsanovsky sug. fact.
6. YepHsHCKMIA c.3. 21. [pubaHoBCKMiA C.3. 6. Tchernyansky sug. fact. 21. Gribanovsky sug. fact.
7. YcneHckwii c.3. 22. 3pxen-Illaxapckui c.3. 1. Uspensky sug. fact. 22. Erkhen-Shakharsky sug. fact.
8. bopuHcKuii c.3. 23. PamapaHoB caxap 8. Borinsky sug. fact. 23. Ramadanov sugar
9. Armuc-caxap 24. KameHckwii c. 3. 9. Atmis-sakhar 24. Kamensky sug. fact.
10. Enanb-KonexoBckuit c.3.  25. Hypnarckwii c.3. 10. Elan-Kolenovskyy sug. fact. ~ 25. Nurlatskiy sug. fact.
11. OnbxoBaTCKMi €. 3. 26. KypraHuHckuif c.3. 11. Olhovatskyy sug. fact. 26. Kurganinskiy sug. fact.
12. U306unbHeHcKHil C.3. 27. Jlbrockmit c.3. 12. Izobilnenskyy sug. fact. 27. Lgovskiy sug. fact.
13. 0AO “Banyjikucaxap” 28. KweHbcKui c.3. 13. “Valuikisakhar” 0SC 28. Kshenskiy sug. fact.
14. 3eMeTYHHCKMI €. 3. 29. [pA3MHCKMi C.3. 14. Zemetchinsky sug. fact. 29. Gryazinskiy sug. fact.

15. banaloBcKu c.3. 30. Hukuthoposckuii c.3. 15. Balashovsky sug. fact.

BONFAPUS NATBUS BULGARIA
1. Topxa OpsxoBuua C.KoMG. 1. Gorna Oryahovitsa sug.f.
2. [lesna c.3. 2. Devna sug. fact.
| 3. leBHa copoBblit 3. Devna soda plant
4. lnospwus c.3. 4. Plovdiv sug. fact.
5. Crapa 3aropa xum.3. 5. Stara Zagora chemic. plant

JINTBA

1. MapuamnonbCKui c.3.

6. Kameno c.s. KA3AXCTAH 6. Cameno sug. fact.
7. Beneuw cnupr.s. | 7. Venec distillery fact.
BENAPYCb CIOBAKUS BELARUS

1. a6unkoBCKMA C.3.
2. CKMenbCKui c. 3.

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

1. Trencianska Tepla

FEPMAHUSA

-_—
CEPBEUSA

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

3. Kovacice sug. fact. | 1. Solnok sug. fact.
4. Pecinci sug. fact. 2. Matra Cukor sug. fact.

SERBIA
1. Bat sug. fact.

2. \Irbas sug. fact.
3. Kovacice sug. fact.
4. Pecinci sug. fact.

30. Nikiforovskiy sug. fact.

LATVIA

1. Liepaja sug. fact.

LITHUANIA

1. Mariampolysky sug. fact.

KAZAKHSTAN

1. Almata sug. fact.

SLOVAKIA

1. Trencianska Tepla

GERMANY

HUNGARY

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

— L%
YEXUA AJDKUP CZECHIA
1. Grouhyv Tinec sug. fact. 1. Sidi Lakhdar 1. Grouhyv Tinec sug. fact.
2. Vrbatky sug. fact. 2. Ouled Moussa 2. rbatky sug. fact.
3. Vrdy sug. fact. 3. Mostaganem 3. Vrdy sug. fact.

ALGERIA
1. Sidi Lakhdar

2. Ouled Moussa

3. Mostaganem




