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EN Technical solution

Carbon dioxide capture devices

(From Bioethanol fermentation gas)

1000KG/H




1000kg/h automatic control CO2 recovery device system
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€02 liquefaction and purification system

1. Introduction:

Carbon dioxide is a highly valuable carbon resource with a wide range of applications. It is
essential in various industries, including beer bottling, fruit and vegetable preservation,
pharmaceuticals and healthcare, chemical synthesis, mechanical protection and welding, metal
casting and processing, agricultural fertilization, oil extraction, and firefighting. The sources of
carbon dioxide are diverse: grain fermentation for alcohol production, hydrogen production and
ethylene glycol manufacturing in organic chemical plants, shift gas and ammonia production in
inorganic chemical plants, decomposition of calcium and magnesium ores, boron ore
carbonization, associated gas from oil fields, and flue gases from coal or heavy oil combustion all
contain significant amounts of carbon dioxide. If large amounts of CO2 are released into the
atmosphere, it not only causes severe air pollution and the formation of a terrifying greenhouse

effect but also wastes this precious carbon resource.

Alcohol plants mainly produce edible alcohol with starchy raw materials. CO2 is the most
important by-product produced in the fermentation process of alcohol production, and has high
utilization value. It is known that the production process of alcohol fermentation is to obtain
alcohol from starch of cereals (wheat, corn) through saccharification and fermentation, and at the

same time produce a large amount of CO2.

2. Introduction of carbon dioxide recovery device

Our company specializes in the supply of gas purification and separation equipment. By
absorbing advanced technologies from foreign companies, we continuously innovate and develop

a high-purity CO2 recovery system. This system comprises several units: water washing tower 1,
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potassium washing tower, water washing tower 2, air bag, compression, cold dryer (cooling),
adsorption, cold dryer (cooling), drying, refrigeration, purification, storage tank, and filling. It is

designed to recover carbon dioxide generated during alcohol fermentation and purify it for use.

Process summary:

2-1. The fermentation gas, rich in CO2, from the alcohol plant's fermentation tank serves
as the gas source for this system. The gas first enters a water washing tower equipped with a
circulation system to recover alcohol and wash away water-soluble impurities. It then moves
into a potassium washing tower, where potassium permanganate's strong oxidizing properties
effectively oxidize organic impurities in the CO2 gas. Finally, it returns to the water washing
tower to remove any remaining oxidants and soluble impurities. Our company's water
washing tower uses advanced filling and special nozzles, ensuring excellent cleaning

performance.

2-2. The airbag acts as a buffer for the gas processing equipment. The washed gas enters
the compression system, which is equipped with a dedicated CO2 compressor unit. In this
system, the gas is pressurized to 1.5-1.8Mpa. The refrigerated dryer serves as the cooling and
dehumidification device of the apparatus, ensuring the gas outlet temperature is maintained
between 2~4C. Installing a cold dryer not only cools the gas but also enhances the dryer's

efficiency.

2-3. The gas after cold drying will enter the activated carbon adsorber to further remove
organic impurities and odor. After being cooled and dried by the cold dryer, it will enter the
dryer for deep drying. The atmospheric pressure dew point temperature of the treated gas can

reach below-60°C, and the adsorption and dryer are automatically controlled by PLC.

2-4. The CO2 liquefaction system of this device consists of an CO2 evaporative condenser
and a condensing unit. After deep drying, CO2 gas is liquefied at a low temperature (-18°C) in
the CO2 evaporative condenser. During the liquefaction and impurity removal process, N2.02
and other gaseous impurities are removed as non-condensable gases, thereby enhancing the
purity of the CO2. The liquefied CO2 liquid is stored in a double-layer vacuum vertical tank,

which provides excellent insulation without taking up much space. The storage tank system



includes automatic venting, safety venting, and level display subsystems, ensuring high
reliability. The stored CO2 liquid can be transported by pump to tank trucks or filled into C02
cylinders for sale on-site.

The control system of this device contains display instruments for detection parameters
and main operating parameters, and the compressor unit and refrigeration unit are equipped
with independent control and fault stop system. The system can automatically run or

automatically stop and protect in case of failure.

3. Technical performance and parameters of carbon dioxide recovery device

3-1. Ambient temperature (maximum): 32°C

3-2. Processing raw gas volume: 600 Nm3/h;

3-3. Intake pressure: 0.1-0.5Kpa

3-4. Raw material CO2 content: more than 97%;

3-5. Recovery rate: 75%;

3-6. Product purity: CO2 food grade liquid with purity of 99.99% or more; in line with the
latest national standard GB10621-2006

3-7. Vertical double-layer vacuum storage tank: 150m?

3-8. Hourly output: 1000kg/h;

3-9. Power supply: 380V 50-60HZ total power: about 260 kW;

3-10. Water consumption: 8m3/h;

4. Configuration scheme of carbon dioxide recovery device

4-1. Primary purification system: water washing tower 1#, potassium washing tower, water
washing tower 2#, circulating water pump, air bag, water seal, pipeline valve and instrument

4-1-1. Washing tower 1#

The raw gas enters from the bottom of the scrubber tower, passes through the filling layer,
and exchanges with the washing water to remove alcohol and suspended particles. After
washing, the alcohol water in CO2 gas can be recycled or discharged.

Scope of supply :

Pneumatic disc valve 2 (automatic air intake and exhaust)

Washing tower 304



Dew eliminator, water distributor, 304 filling

View mirror, water level gauge, high water level alarm device

Automatic water inlet valve
Piping, solenoid valve
Automatic drain valve
Related valves pressure gauge

4-1-2. Potassium washing tower

The strong oxidant (KMNO4) in potassium washing tower can oxidize and remove organic
impurities in fermentation.

Potassium washing tower Material: 304

Stainless steel potassium addition tank 304

Pump meter 400L/h

Potassium circulation pump Southern 304

Washing dispenser, 304 filling

Level glass

High and low level meters

Automatic fluid replenishment valve

Automatic blowdown valve

After passing through the No.l washing tower and potassium washing tower, the raw gas
enters from the bottom of the No.2 washing tower, and flows with the washing water through
the filling layer to remove the residual oxidant and soluble impurities in the gas. At the bottom

of the washing tower, there is an external water seal to protect the airbag from overpressure.

Scope of supply :

Washing tower 304, demister, water distributor, 304 filling
View mirror, water level gauge, high water level alarm device
Automatic water inlet valve

Water pipes

Gas-liquid separator, filter, solenoid valve

Draw off valve



Related valves pressure gauge

Characteristics of high efficiency scrubber: the tower uses high efficiency filling, water

washing efficiency is greatly improved, effectively remove organic impurities hydrogen
sulfide, dimethyl sulfide, ethanol and other organic matter. Organic impurities removal rate is
more than 99%.

4-1-4. airbag

The purpose of the air bag is to provide a buffer between CO2 raw gas and the compressor,
prolong the service life of the compressor, so that the compressor does not frequently open and
close, and can effectively ensure the continuous production of CO2 compressor.

The material is made of double axially impregnated high strength film imported from
Korea, with a long service life and a lower limit alarm structure for the airbag. When the lower
limit is reached, the PLC control center will issue instructions to stop the compressor and

refrigeration dryer in standby state, so that it will not run idle.

Scope of supply :

Air sac

A bracket for hanging

CO2 Compressor load control elements and cables

Sensors, weights, signal cables, etc. are used to control the load of CO2 compressor

Interface flange

Water seal, used to protect the airbag from overpressure

Characteristics of the primary purification system: high efficiency washing, high degree of

automation, reliable operation of the primary purification system.

4-2. Compressor system: compressor

CO2 Compressor

CO2 The compressor, installed on the frame, is a three-stage oil-free piston compressor. It
features independent intermediate and rear coolers, a water separator, and an automatic
condensate drainage system. The load control device adjusts the compressor's load based on the

airbag's inflation status. The compressor is controlled by a PLC, which operates automatically
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according to a preset program, eliminating the need for manual intervention. The system
includes automatic fault detection and alarms, as well as interlocked shutdowns to prevent ice
blockages and damage to substandard products and equipment.

4-3. Purification system: adsorber, dryer, pipeline valve, instrument PLC control

4-3-1, No.I cold dryer

The temperature of CO2 gas coming out of the compressor is 25°C --60°C, which is cooled
to 2°C --6'C again through the refrigeration dryer (which plays a role in initial cooling), and

then discharged into the adsorption tower after removing water in the gas.

4-3-2 Activated carbon adsorber

The double tower type activated carbon adsorber is equipped with activated carbon in each
adsorption tower. The double tower structure automatically switches regularly, one tower works
while the other tower is regenerated.

The activated carbon in the adsorption tower is used to remove residual alcohol and odors.
Each regeneration cycle, which can be adjusted, lasts approximately 24 hours. The regeneration
gas is sourced from the non-condensable gases of the CO2 condenser and the vent valve at the
top of the storage tank. The regeneration temperature is set to 160°C (adjustable), and the

high-temperature CO2 also serves as a sterilizing agent during the process.

The activated carbon adsorption tower is mounted on the rack.
4-3-3, No.2 cold dryer

The temperature of CO2 gas coming out of the adsorption tower is 25C --60°C. After

being cooled by the refrigeration dryer (which plays a role in initial cooling), it is cooled to 2°C
--6°C again. At the same time, the water in the gas is discharged and then it enters the drying
tower.

Characteristic:

A. Reduce the burden of the drying tower in the later process by cooling and draining
water. With the decrease of gas temperature, the life of the molecular sieve in the drying tower
can be improved.

B. It can prolong the dryer regeneration cycle and reduce the gas consumption during

regeneration. Without the cold dryer, the gas consumption during regeneration is about 10%,
7



and with the cold dryer, the gas consumption during regeneration is about 6%

C. Avoid the occurrence of ice blockage in the rear section CO2 condensation and liquid
storage system.

D. Fully automated unmanned operation, automatic sewage discharge and drainage.

E. The cold dryer can effectively remove more than 80% of the water.

4-3-4. Dryer

The double-tower drying adsorber contains desiccant to remove moisture from CO2 (using
a Sino-foreign joint venture brand molecular sieve or imported active alumina). Thanks to the
pre-dehumidification, the moisture content entering the dryer is significantly reduced. The gas

entering the drying tower undergoes deep drying, resulting in a pressure dew point of-60°C.

The dryer uses the air released from the CO2 condenser for automatic regeneration. Each
run and regeneration cycle lasts 24 hours, and the regeneration gas is heated non-condensable
gas.

The twin tower dryer is mounted on the frame.

Advantages:
(1) Because the friction between CO2 gas and filling is easy to produce dust particles, a

dust filter is added at the outlet of the adsorption tower and drying tower to filter out dust
particles. The filter core in the filter should be replacedregularly.

(2) Advantages of built-in heating

A. The adsorption tower does not need to use steam regeneration, reducing the chance of
contact with oxygen.

B, easy and simple maintenance.

C. The temperature of the heated gas source is stable.

D. There is no blind area during regeneration, and the temperature is uniform from top to
bottom.

E. Sterilization of the tower is carried out at high temperature at the same time.

4-4, condensing liquefaction system: refrigeration machine, CO2 evaporative condenser,

purification, pipeline, valve, instrument



4-4-1 Refrigeration unit, 1 set

Refrigerator cooling mode: water cooling

Type of refrigeration compressor: screw compressor (2 units in parallel)

The refrigeration unit consists of a rack-mounted refrigeration system for liquefying gas
CO2

The refrigerant is R22 or R404A

4-4-2 CO2 Condenser

The horizontal shell and tube heat exchanger is placed at an Angle of 5° to improve the
separation of non-condensable gas. A non-condensable gas collection port is set at the top, and
the automatic emptying of the gas with low purity can be completed by PLC control. The non-

condensable gas can be used as the regeneration gas source for the adsorption drying tower.

A gas phase balance valve is installed between the condenser and the storage tank to

maintain the internal pressure balance of the system.

Characteristics of liquefaction system:
1.CO2 The system pressure is 1.5-1.8Mpa, which effectively reduces the solubility of O2 in
CO2 liquid, ensuring the purity of CO2 liquid and the yield of CARBON dioxide.

2.CO2 The evaporative condenser is inclined at 5 degrees, and the automatic exhaust

device is installed at the installation time. The high point vent is used to effectively discharge

02, N2 and other non-condensable gas.

4-4-3. CO2 Purification system:

The core principle involves adding numerous CO2 gas-liquid interfaces between the
liquefier and the storage tank. The CO2 purification system consists of a reboiler and a
purification tower. Before liquefaction, some gases pass through the reboiler to vaporize the
liquid, producing a higher purity gas. This gas then moves upward through the purification
tower, where it comes into contact with the liquid coming out of the liquefier and flowing
downward. The liquid forms a film on the filling material (stainless steel) inside the purification
tower, allowing the gas to pass through the film and undergo mass transfer. Impurities in the

CO2 are transferred from the high-concentration side to the low-concentration side, and this
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process is repeated to achieve the goal of liquid purification. The purification system functions
as a distillation unit, ensuring high purity of the CO2 liquid entering the storage tank without
additional energy consumption. When the CO2 liquid in the reboiler reaches a certain level, it is
automatically pumped to the storage tank by a pump, which is controlled by the liquid level.
The addition of the pump makes the installation of the storage tank more convenient, allowing
it to be placed outdoors, and eliminating the need to place the liquefier above the storage tank,

thus reducing on-site installation work.

Purification tower filling: overflow liquid distributor and overall high efficiency stainless

steel inlet filling

Characteristics of the liquid storage and purification system: reliable performance, stable
quality —— the most advanced CO2 purification device in China. The system pressure is
controlled below 1.5~1.8Mpa, and the CO2 liquid purity is more than 99.99%

4-5. CO2 liquid storage tank; pipeline valves and instruments;

Volume of CO2 liquid storage tank: 150m3
Equipped with a level gauge, the level of the tank can be observed very intuitively.
Overpressure automatic venting system, the safety valve adopts double safety valve and

three-way valve connection form to ensure the safe operation of equipment.

4-6. Filling unit:

4-6-1. Filling of tank truck: the shielding pump is used to transport to the tank truck for

convenient transportation;
4-6-2. Cylinder filling: high pressure metering pump is used to convey the cylinder to the
filling head, and 4 filling heads are equipped with a heavy scale for measurement;

4-7. Control system: 1 compressor cabinet and 1 CO2 cabinet
Control section :
The control box is equipped with Siemens PLC and the output signal terminal of the I/O

equipment to the motor control center CO2.

The control panel is equipped with an operation screen, so that the operator can monitor the

10



operation of CO2 equipment at any time, and it is a Chinese interface.
Operation control status information:
1# and 2# water level high and low limit
High and low limits of potassium washing tower water level
1# and 2# washing tower washing water circulation pump is running and stopping
The flow valve of washing water in the scrubber is open and closed
Airbag level display and setting
Compressor motor overload alarm
Compression oil pressure alarm
Cooling water shortage alarm
High temperature alarm for the first, second and third stages of the compressor
High pressure alarm for the first, second and third stages of the compressor Level
alarm of three-stage water separator
High alarm for third level outlet temperature
Adsorber operating status
Drier operating status
Operation status of refrigeration compressor
Overload alarm of refrigeration compressor

Low suction pressure alarm of refrigeration compressor

Chilled oil compressor oil pressure system alarm

The operation status of the purification device and the shielding pump CO2
Condenser evaporation temperature state

CO2 Pressure display of the recovery system

CO2 High and low pressure alarms for the recovery system Tank

level display

Operation status of tank truck pump Operation

status of cylinder filling pump

11



5. List of carbon dioxide recovery system

order specifications and
name quantity remarks
number models
1 1# washing tower ®400x4500 1 Material: 304 filler: 304
Potassium washing
2 ®400x4500 1 Material: 304 filler: 304
tower
3 2# washing tower D400%4500 1 Material: 304 filler: 304
4 Catch water ®500%1000 1 Material: 304
5 Air sac 60m? 1 Imported food rubber
10m3/min
6 Compression engine 1 Jiangya / Nanya
120KW
7 1# cold dryer 10m?*/min 1 Hangzhou Laoda
Fully automatic regeneration
8 Absorption column | ®377x2400 2
material: 304
9 2# cold dryer 10m>*/min 1 Laoda, Hangzhou
Fully automatic regeneration
10 Drying column d377%x2400 2
material: 304
11 CO2 Filter 1000kg/h 1 Shanghai/Hangzhou
12 Condensator 1000kg/h 1 304
HSN7471-75
13 Refrigerator 2 Germany's Bier
S55KW*2
14 Purifying plant 1000K g/h 1
Double-layer
15 150m3 Material: 16MnDR
vertical storage tank
16 Filler unit one Filling pump 1 Canned cylinders
Transfer the infusion to the
17 Filler unit two Canned-motor pump 1

tank car

12




Water washing

18 304 304
tower filling
Adsorption tower
19 Active carbon Shanghai
filling
20 Drying tower filling | Molecular sieve Shanghai New Ao
Pipes, valves and
21 304 Pneumatic ball valve ZIPSON
fittings
Pressure,
22 Instrumenttation temperature, liquid Appearance
level, etc
Siemens PLC S7-200
Electric control
Electronic control Siemens 10-inch touch screen
23 cabinet imitates

system

Weitu cabinet

Domestic high quality

electrical components

6. Commercial offer for carbon dioxide recoverydevice

6-1. The services provided to Party A include:

Technical guidance for debugging and on-site training for operators. A

complete set of technical information

6-2. File package content:

6-2-1. Engineering flow sheet

6-2-2. Electronic control schematic

6-2-3. Layout

6-2-4. Equipment base diagram

6-2-5. Process description, electronic control description

6-3. operative norm:

The device is designed, manufactured and inspected according to the following standards:

6-3-1, GB150-1998 "Steel pressure vessels"

6-3-2. Safety Technical Supervision Regulations for Pressure Vessels of the State Bureau of

13




Technical Supervision (1999 edition)

6-4. Personnel training: On-site personnel training, including theoretical introduction and
practical operation guidance, to ensure that the equipment personnel assigned by your factory

can master the skills of independent operation and system maintenance.

6-5. Warranty service: We provide warranty service with a one-year warranty period (after
successful debugging). During the warranty period, our company will provide free service and

maintenance. The manufacturer guarantees the technical performance and equipment reliability

of CO2 recovery system, implements long-term warranty for the products, and charges cost fee

as appropriate.

6-6. Supply cycle and requirements:

Manufacturing time: within 120 calendar days after the contract becomes effective.

Construction site: the buyer shall provide the manufacturing site free of charge, and the
buyer shall be responsible for the positioning and installation of the equipment, and provide
water, electricity, gas, etc. free of charge, and connect them to the workshop.

6-7. Packaging standard: the standard is to ensure that the equipment is delivered to the

factory in good condition.
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Cucrema apToMaTH4YHOTO KepyBanHs CO2-npucTpoem
npoayktuBHicTio 1000 Kr/rox

_ Adsorptior drying tower
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LCO2 Tank refrigerator unit
Reboiler I 0O q =
C02 liguefaction and purification system
1. Berym:
Byrnekucnauit raz — 1me AyKe IIHHUK BYIVICIICBUU pecypc 13 IHUPOKHM CIEKTPOM

3aCTOCyBaHHA. BiH HEOOXIAHHWI y pI3HUX Tally3sX MPOMHUCIOBOCTI, BKJIIOUAIOUM PO3JIUB THBA,
KOHCEpPBYBaHHS (PYKTIB Ta OBOYIB, (papMalleBTUKY Ta OXOPOHY 3[0pOB'A, XIMIYHHHA CHHTE3,
MEXaHIYHUH 3aXWUCT Ta 3BapIOBaHHSA, JUTTI Ta OOpPOOKYy MeTany, CUIbChKOTOCIIOAAPChKe
ynoOpeHHs, BUAOOYTOK HaTH Ta MOKeKoraciHHsA. J[epena BYTJIEKHCIIOro ra3y pi3HOMAaHITHI:
OpOIiHHS 3epHA Il BUPOOHUIITBA CITUPTY, BUPOOHHUIITBO BOJHIO Ta €TUJICHTJIIKOJIIO HA 3aBOJIaX
OpraHiyHoi XiMii, BUpOOHULITBO KOHBEPCIHHOrO ra3zy Ta amiaky Ha 3aBOJaxX HEOpraHiuHoi Xiwmii,
pPO3KJIaJaHH] KaJbLI€BUX Ta MAarHi€eBUX pyH, KapOoHizamis OOpHOI pyau, CYIyTHIH Ta3z 3
Ha(TOBHX POMOBHUII Ta JUMOBI Ta3W Bij CHATIOBAHHS BYTiyUIsl a00 Bakkoi HadTH — BCi BOHH
MICTATh 3HAYHY KUIBKICTH BYIJIEKHCIOro raszy. SIkmo Bemuka Kimbkicth CO2 motparuisie B
aTMocdepy, 1ie He TIIbKH CIPUYUHSIE CHIIbHE 3a0pyIHEHHs MOBITPS Ta YTBOPEHHS YKaXJIMBOTO

NapHUKOBOTO €PEeKTy, ajie i MapHye 1el JOPOTOL[iHHUIA BYTJIEHEBUIl pecypc.

CrupToBi 3aBOIM TEPEBAXHO BUPOOJISIOTH XapYOBHUU CHHPT 3 KPOXMAIUCTOI CHPOBHHHU.
CO2 € HaWBaXIUBIMIUM MTOOIYHUM MPOAYKTOM, IO YTBOPIOETHCS B TIPOIIeCi OPOIIHHS CIUPTY, i
Ma€ BHCOKY CIOXHBUYY LIHHICTb. BimoMo, 1m0 BUPOOHHYMI MpOIEC CHUPTOBOTO OpOIiHHS
HOJISITa€ B OTPUMAHHI CHHUPTY 3 KPOXMAIIO 3€PHOBHUX KYNbTYp (IIICHUIl, KYKYPYA3HU) IIIIXOM

OITYKPIOBaHHSI Ta OPOJIIHHS, 3 OJTHOYACHIUM BUPOOHHUIITBOM BelMKOi KijTbkocTi CO2.

2. BnpoBa:keHHs YCTAHOBKM BYTIJIEKHMCJIOTO ra3y

Harmma kommaHist crieniamizyeTbes Ha MOCTavyaHHi 00JIafHaHHS JIsl OUUIIICHHS Ta PO3IITICHHS



rasiB. 3aCBOIOIOYM TIEPEIOBI TEXHOJOTIl 1HO3EMHHMX KOMIIAHIA, MH IOCTIHHO BIPOBAIKYEMO
iHHOBaIl Ta po3pobisseMo cucremy pekynepamii CO2 Bucokoi uymctorn. Ll cucrema
CKJIaJIa€ThCS 3 KUTBKOX OJIOKIB: BEXI JJISi POMHUBAHHS BOJOIO 1, BeXi JJIsl MPOMUBAHHS KaJlieM,
BEXI I TMPOMHUBAHHS BOJOIO 2, TOBITPSHOI MOAYIIKH, KOMIIpECii, XOJOJHOI CYyIIapKH
(oxonomkeHHs), ancopOrii, XOoJOAHOI cymapkud (OXOJOKEHHS), CYIIIHHS, OXOJO/KCHHS,
OUMILICHHS, pe3epByapa s 30epiraHHs Ta HaloOBHEHHs. BoHa mpu3HaveHa I peKymneparii
BYTJIEKHCIIOTO Ta3y, IO YTBOPIOETHCS TMiJ Yac CHMPTOBOTO OPOIIHHSA, Ta HOTO OUMINEHHS IS

BUKOPUCTAHHA.

KopoTkuii onuc nmpouecy:

2-1. T'a3 Oponinns, O6aratuit Ha CO2, 3 OPOAWIBHOTO pe3epByapa CIHPTOBOTO 3aBOIY
CITyXKHTb JDKEPENIoM ra3y ais miei cucremu. CriouaTky ras moTparisi€ y BOJOIPOMHBHY BEXKY,
o0JIaIHaHy CHCTEMOIO IUPKYJALIl A7 BiAHOBICHHS CIUPTY Ta 3MHUBAHHS BOJOPO3YMHHUX
noMiniok. IToTiM BiH mepeMillyeThcs y KallieBy NMPOMHUBHY BEXY, /1€ CHIbHI OKHCITIOBAJIbHI
BJIACTUBOCTI MEpPMaHraHaTy Kajilo e(peKTHMBHO OKHCIIOIOTH OpraHiyHi gomimku B razi CO2.
Hapemiri, BiH TOBEpTAa€ThCS y BOJONMPOMUBHY BEXKY JUISI BUIAAICHHS OYIb-SKHX 3QJIHIIKIB
OKHCITIOBAYiB Ta PO3YMHHUX JIOMIIIOK. BogornpoMuBHa Beka HaIIOi KOMIaHii BUKOPUCTOBYE
BIIOCKOHAJICHE 3alIOBHEHHS Ta CIielianbHi (JOPCYHKH, 110 3a0e3neuye BiAMIHHY e(eKTUBHICTD

OUHIICHHS.

2-2. IToBiTpsiHa moxymIka fie sk Oydep st razonepepodHoro odnagHanus. [Ilpomurnii raz
MOTPAIUIAE€ B CHCTEMY CTHCHEHHS, sika ocHaImieHa cremiami3oBanuM CO2-kommpecopom. Y 1iid
cucteMi ra3 cruckaerbes no 1,5-1,8 MIla. PedpuxkepaTopHa cymapka CIyXUTh MPHUCTPOEM
OXOJIOJKEHHS Ta OCYILICHHS arapary, 3a0e3Meuyioud MiITpUMKY TeMIepaTypH ra3y Ha BUXO/II.
MK 2~4°C. BcTaHOBIEHHS XOJIOAHOT CYIIApKH HE JIUIIE OXOJIOJKYE Ta3, ajle i MOKpalrye i

e()eKTUBHICTD.

2-3. Ilicnst XOJOJHOTO CYIIIHHS ra3 MOTpaIuiie B aacopOep 3 aKTUBOBAHUM BYTULISAM JUIs
MOJAJIBIION0 BUAAJICHHS OPraHIYHUX JOMIIIOK Ta 3amaxy. ITicis oXoyomkeHHs Ta CYIIIHHS B
XOJIOAHIN cymiapili BiH MOTPAIUIAE€ B CYMIApKy ISl TIIMOOKOTO CYyIIiHHS. TemrepaTypa TOYKH

pocu 00po0IeHOTO Ta3y 3a aTMOC(PEPHOTO TUCKY MOXKE



nocsraroTh HKYe -60°C, a amcopOiris Ta cymapka aBToMaTudHO KepyroThes [TJIK.

2-4. Cucrema ckparuieHHs: CO2 1bOro NpUCTPOIO CKIAAAE€THCS 3 BUIAPHOTO KOHJIEHCATOpa
CO2 Ta xonpaeHcarinoro Omoky. Ilicmsa rmmbokoro cyminas raz CO2 CKparumoeThCsl MpU
HU3BKIKM Temmneparypi (-18°C) y
Bunapuwnii kongencatop CO?2. I1ix yac nporiecy 3piKeHHs Ta BUAaiIeHHs qomimok N2, O2 ta
1HII Ta30MOAI0H] JOMIMIKK BUIAISIOTHCS SK HEKOHJEHCOBAHI Ta3W, THM CaAMHUM ITiJIBHIIYIOUN
yrcrory CO2. 3pimkenuit CO2 30epiraerbcsi y ABOIIAPOBOMY BaKyyMHOMY BEPTHKAJIBLHOMY
pe3epByapi, skl 3abe3medye UyJOBY 130JIAIiI0, HE 3aiiMaroun Oararo wicig. Cucrema
pe3epByapiB il 30epiraHHs BKJIIOYAE IMJICUCTEMH aBTOMAaTUYHOTO BEHTUJIIOBAHHS, 3aXHUCHOTO
BEHTHJIIOBAHHS Ta 1HAMKaLIi piBHSA, 10 3a0e3leuye BUCOKY HaIilHICTh. 30epiraerbes piakuii
CO2 Moke TpaHCIOPTYBATHCS HACOCOM J0 aBTOLMCTEpH abo0 3amoBHIOBaTHCs B Oanonu 3 CO2
JUTSL TIPOJIAKY Ha MICIII.

Cuctema KepyBaHHS IIbOTO MPUCTPOIO MICTUTH AUCIUICT I BiIOOpaKeHHS MapaMeTpiB
BUSIBJICHHSI Ta OCHOBHUX POOOYMX MapaMeTpiB, a KOMIIPECOPHUHN OJIOK 1 XOJIOAMIBHUIA arperart
OCHAIIEH] HE3aIeKHOI0 CHCTEMOIO KepYBaHHsI Ta 3yIUHKH Y pa3i HecripaBHOCTI. CrcTeMa Moxe

ABTOMATHYHO 3aITyCKAaTUCS 200 aBTOMAaTUYHO 3YMUHATHCS Ta 3aXHUINATHCS Y Pa3i HECIIPaBHOCTI.
3. TexniuyHi NMPOAYKTUBHICTHL Ta NapaMeTpH NPHUCTPOI IJsl peKynepauii

BYIJIEKHCJIOT0 ra3y

3-1. Temnepatypa HaBKOJIUILIHHOTO

cepenoBuma (MakcumanbHa): 32°C  3-2.

Ob'em  00OpobmoBaHOTO  HEOOPOOIEHOTO

ra3zy: 600 Hm3/rox; 3-3. Tuck Ha Bxogi: 0,1-

0,5 kIla

3-4. Bmict CO2 y cuposuHi: moHaxn 97%; 3-5.

KoedirienT BigHoBIEeHHS: 75%);

3-6. YucroTa npoaykTy: xapuyoBa piauHa CO2 3 yuctororo 99,99% abo Oinbliie; BiMNOBIAa€E
OCTaHHHOMY HarioHaasHOMY cTanaapty GB10621-2006

3-7. BepTukaibHU JBOIIAPOBUI BaKyyMHHI

pesepByap mis 36epiranss: 150 m3 3-8. 'oguHHA

npoayKTuBHIcTh: 1000 kr/rox;



3-9. Mxepeno xupneHHs: 380 B 50-60 I'y 3aransHa
MOTYXKHICTh: 61u3bK0 260 kBT; 3-10. CioxxuBanHs Boau: 8
M3/rox;

4. Cxema koH}Iirypauii NpUCTPOIO ISl peKynepamnii ByrJieKucJaoro
rasy

4-1. Cucrema NepBUHHOTO OYHUINIEHHS: BOJOIIPOMHUBHA Bexa 1#, KayieBa MpOMUBHA BEXa,
BOJIOTIPOMHUBHA Bea 2#, MUPKYIALIHHUN BOASIHUN HAacOC, MOBITPsHA MOYIIKA, T1APO3aTBOD,
TpyOOIIPOBIAHUH KJIamaH Ta IHCTPYMEHT

4-1-1. IlpanbHa Bexa 1#

Heouumienwnii ra3 HaAXoANUTh 3 HUKHBOI YACTUHU CKPYOEpHOI BEXK1, IPOXOJIUTH Yepe3 Hiap
3alIOBHEHHA Ta OOMIHIOETHCS 3 NPOMHUBHOIO BOJOIO JUI BHJAJIEHHS CIHMPTY Ta 3BAKEHUX
yactuHOK. [licas mpomuBanHs cnupToBy Boay B CO2-ra3i MOXHA penMpKydoBaTH abo
CKUJATH.

OO6csr nmocrayaHHs:

[THeBMaTHYHMI TUCKOBUH KJanaH 2 (aBTOMAaTHYHUAN

BITyCK Ta BUITYCK NoBiTpsi) [IpomuBHa Bexa 304

VYoBiroBay pocu, po3NOITLHUK BOIU, 3amnpaBka 304

JI3epKaso oryaay, MOKaX4uK piBHS BOAM, CUTHAII3aTOP BUCOKOTO PiBHS BOAM

ABTOMaTHYHUN KJaIllaH
BITYCKY Boau TpyOompoBif,
€JICKTPOMArHITHUH KJlanaH
ABTOMaTHYHUH 3TUBHUI
xiamad [Tos's13aH1 Ki1anaHu
Manometp

4-1-2. KanieBa mpoMHBHa Bexa

CunbHuit okucimoBad (KMNO4) y kanieBiif IpOMHUBHINM OaIITi MOKE OKHCIIOBATH Ta
BUJAISATHA OPTaHivHI JOMIIIKH i 9ac OpOIiHHS.
KamieBa mpomuBHa Bexka Marepian: 304

bak my1s mogaBaHHs Kalliio 3 HEPKaBIIOYOT



cram 304 Jlivnisauk Hacoca 400 s1/rox
Hupkymnsiianii Hacoc kajio Southern
304, nozatop MHUITHOI piJIMHH,
3anoBHeHHs 304

PiBHe ckiio

JliYMIbHUKY BUCOKOTO Ta HU3BKOTO
piBHS. ABTOMaTHYHHM KianaH
MIOTIOBHEHHS P1IUHH.

ABTOMaTHUYHUH KJIallaH MPOTYBKH.

[Ticia mpoxoKeHHs uepe3 NpoMUBHY Bexy Nel Ta KanieBy NIpOMUBHY BEXXY, HEOUHILICHHHA
ra3 MmoTparvisie 3HU3Yy MPOMUBHOI Bexki No2 Ta mpoTikae pa3oM 3 MPOMHUBHOIO BOJIOKO Yepe3 miap
3aIMOBHEHHS, BUAANSIOUN 3QMIIKKA OKHCIIOBaya Ta PO3YMHHI JoMimkw 3 Tasy. Ha mgmi
MIPOMHBHOT BEXI1 € 30BHIIIHIA T1APO3aTBOP IS 3aXUCTY MOAYIIKH O€3MEeKH BiJ HAIJIUIITIKOBOTO

THUCKY.

OO0cHr rmocravyaHHs:

Muiina Bexxa 304, po3citoBad, po3NOAUTEHUK BOJIH,
HanoBHeHHs 304, orIsiIoBe 13epKaio, MOKAKIUK PIBHS BOJH,
CUTHAJTI3aTOpP BHCOKOTO PiBHS BOJM, aBTOMATHYHUN KJIallaH
BITYCKY BOJH

Bononposinui Tpyou

["a3opinuHHMIA cemapartop, GuIbTp,

€JICKTPOMArHITHHM KJ1arnaH, BiABITHUN

KJaraH

ManomeTp 11 CyIyTHIX KJaraHiB

XapaKTepHCTUKN BHCOKOE(DEKTUBHOTO CKpyOepa: Oamita BUKOPUCTOBYE BUCOKOC(PEKTHBHE
3allOBHEHHS, 110 3HAYHO MOKpaIlye eQeKTHBHICTh MPOMHMBAHHS BOJIOI0, €(PEKTUBHO BUAAJISIE
OpraHiyHl JIOMIIIKA — CIPKOBOJIEHb, TUMETHJICYJIb(i, €TaHOJ Ta 1HII OpPTraHiuHI PEUYOBHHHU.
CryniHb BUAQICHHS OPTaHIYHUX JOMIIIOK CTAaHOBHUTH MOHAT 99%.

4-1-4. mogymka O0e3neKu



Mera moaymku Oe3MeKd MoJisarae B ToMy, o0 3abe3neuntr Oydep MikK HEOUHIIICHHM
razoM CO2 Ta KOMIIPECOPOM, TOJIOBKUTH TEPMIH CIIY)KOM KoMIpecopa, o0 KOMIpecop He
YacTO BiJIKPUBABCS Ta 3aKpUBaBcs, 1 eeKTHBHO 3abe3meuyBaTu Oe3mepepBHE BUPOOHHIITBO
CO2 xomnpecopoMm.

Marepian BUTOTOBJIIGHMH 3 TOJBIMHO aKCIiaJlbHO MPOCOYEHOT BHCOKOMIITHOI TUTIBKH,
iMropToBaHoi 3 Kopei, 3 TpuBaJiuM TEPMIHOM CITY)KOM Ta KOHCTPYKIIIEKO CUTHATI3AI] HUKHBOT
MeX1 Ui moaymku 6e3nexu. Komu nocsrayro HHKHBOI Mexi, neHTp kepyBanHs [1JIK Bunactsb
IHCTPYKILI{ PO 3yNMUHKY KOMIIpEcopa Ta XOJIOJMILHOTO OCYIIyBaya B p&KUMI OUIKyBaHHS, 11100

BOHM HE IPAIIOBAIM Ha XOJIOCTOMY XOJY.

OO6csr nocTayaHHS:

[ToBiTpstHMIA MiIIOK

Kponmrreitn asis miaBinryBanHs

Enementu Ta xabeni kepyBaHHs HaBaHTaKeHHsIM kommpecopa CO2

JlaTuuku, BaHTaX1, CHTHAJIbHI Ka0ei TOIIO BUKOPUCTOBYIOTHCS JIJISI KOHTPOITIO

HaBaHTaxeHHs komripecopa CO2. [arepdericauii Ganens

I'ipo3aTBop, 1110 BUKOPUCTOBYETHCS ISl 3aXUCTY MOAYIIKH O€3MEeKH BiJ HAJUTHIIKOBOTO
THUCKY

XapaKTepUCTUKU CUCTEMH NMEPBUHHOTO OUYMIIICHHS: BUCOKA €()EKTUBHICTh IPOMHUBAHHS,

BHUCOKHH CTYITIHb aBTOMAaTH3allii, HaJiiiHa po00Ta CHCTEMH TIEPBUHHOTO OYHIIICHHS.

4-2. KommpecopHa cuctema: KOMIIPEcop

CO2-komrmpecop

CO2 Kommnpecop, BCTAaHOBJICHUN Ha paMi, sIBJIS€ COOOIO0 TPUCTYNEHEBHMH Oe3MacistHUN
MOPITHEBUI  KoMIpecop. BiH  oOcCHameHWii HE3aJleKHUMU TPOMDKHMM Ta  3aJHIM
OXOJIOJKYBauaMH, BOJOBIAJUIBHUKOM Ta aBTOMAaTHYHOKIO CHCTEMOIO 3JIMBY KOHJEHCATYy.
[TpucTpiii kepyBaHHS HABAaHTAKCHHSIM pETYJIO€ HaBaHTAKEHHS KOMIIpecopa 3alie)kKHO BiJ
CTaHy HaayBaHHs noaymku 6e3nexku. Komnpecop kepyerscs IJIK, sikuii mpalioe aBTOMaTHYHO
3a TOMEPEeJHHO BCTAHOBIICHOIO MPOTPaMol0, L0 YCyBa€ HEOOXIAHICTH PYyYHOTO BTPYUYaHHS.
Cucrema BKIIIOYAa€e aBTOMAaTUYHE BUSBJICHHS HECIPABHOCTEW Ta CHUTHANI3allilo, a TaKOX

OJI0OKyBaJIbHI BUMKHEHHS JUIS 3a1I00iraHHss 0OMEp3aHHIO Ta MOIIKOKEHHIO HEIKICHUX BUPOOIB
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Ta o0JIaTHAHH.

4-3. Cucrema ouHIlEeHHS: ajicopoOep, cyniapka, TpyoonpoBiqHui kinanaH, npunagosuit ITJIK-
KOHTpOJIEP

4-3-1, Cymapxka xosoaHoro xoyuony Nel

Temmneparypa razonoaionoro CO2, mo BUXOIUTH 3 KOMIpecopa, cTaHoBUTH 25°C --60°C,
MOTIM BiH 0XOJNOKYeThbes 110 2°C --6°C uepe3 XOIOoAMIbHUNA OCylTyBad (KWW BiJITpa€e NMEBHY
pOJIb Y MOYATKOBOMY OXOJIO/KEHH1), a MOTIM TICNIS BUAAJICHHS BOIM 3 Ta3y CKHIAETHCS B

ajziIcopOIIiiny OamTy.

4-3-2 AncopbOep 3 aKTUBOBAaHUM BYTULISIM

AncopOep 3 aKkTUBOBAaHUM BYT'ULISIM MOABIMHOTO THITY OCHAIEHUH aKTHBOBAaHUM BYTILISIM
y KOKHIH ajcopOitiiHiil Bexi. CTpyKTypa MOABIHHOT BEX1 aBTOMATHYHO TIEPEMHUKAETHCS, OJTHA
Be)Ka MPAITIOE, TTOKH 1HIIA PETEHEPYETHCS.

AKTHBOBaHE BYTiJUISI B aJCOPOIiHIA BEX1 BUKOPUCTOBYETHCS ISl BUJAICHHS 3aJUINKIB
cnHpTy Ta 3anaxiB. KojkeH UK pereHepariii, sIkiif MO>kKHa peryiioBaTH, TPUBA€E MpuOIu3HO 24
roguHu. PereHepamiiiHuii ra3 MOXOJWTh 3 HEKOHJICHCOBAaHMX rasiB koHuaeHcaropa CO2 Tta
BEHTHJISIIITHOTO KJTalaHa Ha...

BEPXHBOI YACTUHH pe3epByapa-HaKOMUuyBaya. Temreparypa pereuepailii BCTaHOBJICHA Ha
160°C (perymroerbes), a

Bucokoremneparypauit CO2 TakoX CIIYKUTh CTEPHIII3YIOUHM areHTOM IIi]] 4ac MPOIIECy.

AncopOriiitHa Bexka 3 aKTHBOBAaHUM BYT1JUISIM BCTAHOBJICHA Ha CTIHIII.
4-3-3, Cymapka Xxoa0aH0ro xojgoay No2

Temneparypa razonomioHoro CO2, mo BUXOIUTH 3 aACOPOIIHOI BEXi, CTAHOBUTH BiJ
25°C mo 60°C. ITicast 0XOJIOKEHHS B XOJIOIUILHOMY OCYIITYBadi (SIKWH BIAITPA€ TIEBHY POJb Y
MOYaTKOBOMY OXOJIOJIPKEHH1) HOTO 0XO0JIOKYIOTh 10 2°C.

--6°C 3H0BY. OIHOYACHO BOJIa 3 T3y CKHJIAETHCS, a MOTIM BiH MOTPAIUISLE A0 CYIIMIBHOT BEXi.
XapaKTepuCTUKA:
A. 3MeHIITe HaBaHTAXEHHS Ha CYIIWIbHY BEXY B TMOAAJIbIIOMY IPOLECI IIIIXOM
OXOJIOJDKCHHS Ta 3JIMBY BOJH. 31 3HIDKCHHSM TEMIIEpaTypH ra3y MOXKHa MOKPAIIUTH TEPMIH
CITY»KOM MOJIEKYJIIPHOTO CUTA B CYIIUJIbHIA BEXI.

B. Lle Moe MOJOBKUTH IIUKJI pereHeparii Cymapky Ta 3MEHIIUTH CIIOKUBAHHA Ta3y Mif



yac pereHepariii. be3 XomoaHo1 Cymapky CroKMBaHHS Ta3y MijJ 4ac pereHeparlii CTaHOBUTH
6nm3bko 10%, a 3 XOJOAHOI0 CYHIApPKOIO CIIOKMBAHHS ra3y IiJ Yac pereHeparii CTAaHOBUTH
65u3pK0 6%.

C. YHukaiiTe BUHUKHEHHS KpMKaHOT KYITOpOCH B 3a/Hii cekuii cucremu konzaeHcaii CO2
Ta 30epiraHHs piAuHU.

D. IToBHicTIO aBTOMaTH30BaHa O€3MMJIOTHA pOOOTA, ABTOMAaTUYHUN CKHJI Ta BOJOBIABEICHHS
CTIYHUX BOJI.

E. Xononna cymrapka moxe eekTuBHO BUaaauTH nonaa 80% Bou.

4-3-4. Cymapka

JIBOBeX)EBUI CYMUIBHUN amcopOep MICTHTH OCyllyBad juisi BujaieHHs Bojiorn 3 CO2
(BUKOpHCTOBYIOUM MOJIEKYJIIPHE CHUTO, BHUIOTOBJEHE CHUIBHUM KHTAlChKO-1HO3EMHUM
MiIPUEMCTBOM, a00 IMIIOPTHUN aKTUBHUW OKCHJ aIOMiHIIO). 3aBISKH TOMEPEIHBOMY
OCYIICHHIO BMICT BOJIOTH, 1[0 HATXOIUTh Y CYIIAPKY, 3HAYHO 3HUXKYEThCS. a3

[ToTpamisroun B CyIuiabHY BEXY, BOAA MIAMAE€THCS TITUOOKOMY CYIIHHIO, B PE3YJIbTAaTi 4OTO
TOYKa POCH i THCKOM CTaHOBUTH -60°C.

Cymapka BUKOPHUCTOBYE TOBITps, IO BHUAULIETBCS 3 KoHmeHcatopa CO2, s
aBTOMaTU4yHOi pereHepartii. KokeH UK 3amycky Ta pereHepariii TpuBae 24 TOIWHHU, a
pereHepariitHuil ra3 — 1e HarpiTHil HEKOHACHCOBaHUH Ta3.

JIBOBeKeBa CylIapka BCTAHOBJICHA HA PaMi.

[TepeBaru:
(1) Ockinbku TEPTSI MDK BYTJICKUCIUM Ta30M Ta HAMOBHIOBAYEM JIETKO IMPHU3BOJIUTH JIO

YTBOPEHHSI YaCTMHOK MWy, Ha BUXOJl 3 aJCOpPOILIiHOI Ta CyIIMIBHOI BEX BCTAaHOBIIOIOTH
nwioBid ¢GuibTp At QimpTpanii yactuHok mwuty. CepueBuHY (UIbTpa CIiJg pPErymispHO
3aMiHIOBaTH.

(2) IlepeBaru BOYOBAaHOTO OTAJICHHS

A. AncopOuiiiHa Bexka He ToTpeOye pereneparii napu, 1o 3MeHIIye HMOBIPHICTh KOHTAKTY
3 KHUCHEM.

B, nerke ta mpocrte 06CIyroByBaHH:.

C. Temmneparypa HarpiToro JpKepesna ra3y crabijibHa.



D. Ilig gac perenepariii Hemae Cinoi 30HU, a TEMIEpaTypa piBHOMIpHA 3BEpXY BHHU3.

E. Crepumnizariist BexX1 IpOBOAUTHLCS OJHOYACHO MPU BUCOKIHM TeMmeparypi.

4-4, cucreMa KOHJICHCALIHHOTO 3p1KEHHS: XOJIOAUIbHA MAIlIHA, BUTTAPHUN KOHJCHCATOP

CO2, ountieHHs, TPyOONPOBi, KJanaH, MpHiaj

4-4-1 XononuneHuii arperar, |

KOMILJIEKT PeXuM 0XO0JIOMKEHHS

XOJIOJMILHUKA: BOJISIHE OXOJIOIKCHHS

Tun X0a0IMIEHOTO KOMITPECOpa: TBUHTOBUM KOMIpecop (2 arperaTtu napajieinbHo)

XonoauibHa yCTAaHOBKA CKIIAJA€THCS 3 CTIHKOBOT XOJIOAMIBLHOT CUCTEMU /IS 3P1KEeHHS
razy CO2

Xomomoareut — R22 a6o R404A

4-4-2 Konnencarop CO2

['opu3oHTanbHUN KOXYXOTPYOHUM TEIUTIOOOMIHHUK PO3TAlllOBaHUN i KyToM S5° s
MOKpAIEHHS BIIIJICHHS] HEKOHACHCOBAHOTO Ta3y. 3BEpXYy pO3TAlIOBaHUU OTBip IS 300py
HEKOH/JICHCOBAHOTO Ta3y, a aBTOMATHYHE CIIOPOKHEHHS Ta3y HU3BKOI YHCTOTH MOXKE
smiicHioBatucst 3a  gomomororo  ITJIK-konTponepa. HekoHaeHcoBaHWii ra3  MOXe

BUKOPUCTOBYBATHUCS SIK JDKEPEIIO pereHepatifHoro ra3y s afcopOIiiftHOl CYIIUIBHOT BEXI.

Mix KOHJIEHCATOPOM 1 pe3epByapoOM-HAKOITMUyBaYeM BCTAHOBJICHO KilaraH OalaHCyBaHHS

ra3oBoi (a3u Uit NiATPUMKH BHYTPIIIHBOTO OAJIaHCY THCKY B CHCTEMI.

XapakTepUCTUKH CUCTEMU 3P1KEHHS:
1.CO2 Tuck y cucremi cranoButsh 1,5-1,8 Mlla, mo edexktruBHO 3MeHIITye po3uynHHICTE O2
y pinkomy CO2, 3abe3nedyroun yuctoTy piakoro CO2 Ta BUXiJl BYTJIEKHCIIOTO ra3y.

2.CO2 BunapHuii KOHAEHCATOP HAXWJICHUH 1]l KyTOM 5 rpadyciB, a aBTOMAaTUYHUI
BUITYCKHU I

[IpucTpiii BCTAaHOBIIOETHCS M1 YaC BCTAHOBJICHHS. BEeHTHIIALIIHMIA OTBIp y BEpXHIii TOUI

BUKOPUCTOBYETHCS 11 epekTuBHOrO ckuganus O2, N2 Ta iHIIMX HEKOHJAEHCOBAHUX Ta3iB.

4-4-3. Cucrema ouninenus CO2:
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OCHOBHUI TIPUHITUIT TIOJIATAE B JOJABaHHI YHUCIEHHUX Ta30-piauHHUX 1HTEepdeiiciB CO2
MDK CKparuTroBaueM Ta pesepByapoM it 30epiranns. Cucrema ounineHHss CO2 ckiiagaeThes 3
peboiinepa Ta ouncHoi Bexi. [lepen ckparuieHHsAM JesiKi Ta3u IPOXOAATh uepe3 pedoiep s
BUIIAPOBYBAaHHS DIJUHH, YTBOPIOIOYM ra3 BUIIOI YHCTOTU. [1oTiM el ra3 pyxaerbcsi Bropy
yepe3 OYUCHY BEXY, J€ BIH KOHTAKTYE 3 PIAUHOIO, 1110 BUXOJUTH 3 CKparuiioBaya Ta Te4e BHU3.
Pimnna yTBOplOE€ TIIIBKY Ha HAIMOBHIOBaYl (HEp)KaBiloya CTajbh) BCEPEAMHI OYMCHOI BEXI,
JIO3BOJISIFOYM Ta3y MPOXOAWUTH Kpi3b IUIIBKY Ta 3iiiicHioBatH mMacooOMiH. JJomimku B CO2
nepeHocAThCsl 3 00Ky BHCOKOi KOHIIEHTpauii Ha OiK HH3bKOI KOHIEHTpamii, 1 Iei mporec
MOBTOPIOETHCS ISl IOCSTHEHHS METH OYMIIEeHHA piauHU. Cuctema ouMileHHS QYHKIIOHYE SIK
JTUCTUJIAIIAHA YCTAaHOBKA, 3a0e3Meuyloud BUCOKY 4YHUCTOTY pigkoro CO2, mo HagXoIuTh y
pesepByap s 30epiranHs, 0e3 gomaTkoBoro crnoxuBaHHs eHeprii. Komu pimkuit CO2 y
peboiinepi gocsirae TMEBHOTO piBHS, BiH aBTOMATUYHO IIEPEKAuyeThCS B pe3epByap s
30epiraHHsT HACOCOM, SIKMH KOHTPOJIOEThCS piBHeM pinuHu. JlomaBaHHsS Hacoca pPOOUTH
BCTAHOBJICHHS pe3epByapa s 30epiraHHs 3py4YHINIAM, JO3BOJITIOYHM PO3MIIIYBaTH HOTO Ha
BIZIKPUTOMY TOBITPI Ta yCyBalO4M HEOOXITHICTH PO3MIIIYBAaTH 3piKyBaud HaJ| pE3epByapoM,

10 3MEHIITy€e 00CSAT MOHTXKHHUX POOIT Ha MICIT.

3aroBHEHHS OYMCHOI OAIITH: PO3MNOIUILHUK NEPENIUBHOT PIAMHU Ta 3arajbHHUMI

BUCOKOE(EKTUBHHM BXiIHUH OTBip 3 HEPXKaBiOYO1 cTami

XapakTepuCTUKU CUCTEMHU 30epiraHHs Ta OYMINCHHS PiAUHU: HaJliiiHa poOoTa, cTabibHA
AKICTh — Halcy4yacHimmi mnpuctpiit ang oummeHHs CO2 y Kwurai. Tuck y cucremi
KOHTpomoeThbest Huxkue 1,5~1,8 MIla, a uncrora piakoro CO2 nepesuiye 99,99%.

4-5. PesepByap s 30epiranns pigkoro CO2; TpyOONnpoBiIHi KJIanlaHH Ta MPUIIAIHN;

O06'em pesepByapa st 30epiranns pigkoro CO2: 150 m3

OcHarnieHuii piBHEMIpOM, piBEHb pe3epByapa MOXKHA CIIOCTEPIraTu AyKe iHTYITHBHO.

ABTOMaTHYHA CUCTEMA BEHTHJIAL(IT HAJTUIIIKOBOTO TUCKY, 3aMIO01KHIM KIIaraH
BUKOPHUCTOBYE MOABIMHUI 32001 HIIA KJIallaH Ta TPUXOJAO0BUMN KJIamaH Juisl 3a0e3neueHHs

Oe3rmeunoi podoTH 00IaTHAHHS.

4-6. biok 3anpaBku:
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4-6-1. 3anpaBKa aBTOLMCTEPHU: 3aXUCHU HACOC BUKOPUCTOBYETHCS JIsl TPAHCIIOPTYBAHHS

JI0 aBTOIIMCTEPHU JJIsl 3pYYHOTO TPAHCTIOPTYBAHHS;

4-6-2. 3anoBHEHHS OaJIOHIB: /IS MMoa4i OAIOHIB 710 3AIMBHOT TOJIOBKH BUKOPHUCTOBYETHCS
J03yIOUW HACOC BUCOKOTO THCKY, a 4 3aJIMBHI TOJIOBKH OCHAIIICHI BAXKKUMH BaraMu IS

BUMIPIOBaHHS;
4-7. Cuctrema kepyBanHs: 1 komnpecopHa mada ta 1 CO2 mada

Poznin kepyBanHs:

bnok kepyBanns ocHamenuit [1JIK Siemens Ta BUXiAHUM CUTHAJILHUM TE€PMiHAIOM
00J1aTHaHHS BBOIY/BUBOJY 10 IIEHTPY KepyBaHHs nBuryHom CO?2.

[Tanenb kepyBaHHS OCHAIlEHa EKPAaHOM KepyBaHHS, 3aB/SKU IKOMY OIEpaToOp MOKe Oy/Ib-
KOJI KOHTpoJitoBaTH poboty CO2-o0naaHaHHs, a iHTEpQEiic Mae KUTaliChbKy MOBY.

[Hdopmartist mpo cTaH KepyBaHHSI ONEPaIliIMHU:

1# Ta 2# BepXHs Ta HWKHS MEXI1 PiBHS BOAM

BepxHs Ta HUKHS MeX1 PiBHS BOJY B KaJIIMHIN MPOMUBHIHN BEXi
Hupkynsaiiiauii HACOC TPOMHUBHOT BOJIM MMPOMHUBHOI BeXi 1 Ta 2 mparltoe Ta
3ynuHsIEeThCs. Kimanan moToky mpoOMHBHOT BOJM B CKpyOepi BIIKPUTHIA Ta 3aKPUTHH.
BinoOpaxeHHs Ta HalaITyBaHHS
PiBHS MOAYIIOK Oe3MeKu
Curnamizaiis nepeBaHTaXeHHS
JIBUTYHA KoMmmpecopa CurHamizaiis
THCKY KOMITPECIMHOTO Maciia
Curnanizaris Hectadi
OXOJIOKYBaJIbHOI BOJIU
CurHanizariisi BUCOKOi TeMIlepaTypH UIsl IIEPIIOTO, APYTOro Ta TPEThOTO CTYIICHIB
KoMIpecopa. CurHanmizaiisi BUCOKOTO TUCKY JJIsl IEpUIOro, APYTroro Ta TPEThOro
CTyTEeHIB KoMIipecopa. CUrHai3alis piBHS TPUCTYIIEHEBOTO BOIOBIIIIIbHUKA.
Curnasizaliisi BACOKOTO PiBHS Ul TEMIIEpaTypu
Ha BUXO/JIl TPETHOT0 piBHA. PoOGounii cran
azcopoepa.
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Po6ouwnii ctan cymapku

CraH po0OTH XOJOAMIEHOTO KOMITPEcopa

Curnanizanis nepeBaHTaXeHHS XOJIOIUIBHOTO

KoMIIpecopa

Curnanizailisi HU3bKOTr0 THCKY BCMOKTYBaHHS XOJIOAWJIBHOTO KOMIIpecopa

Curnamizaiisi TUCKY MacJjia B CHCTEMi KOMITpecopa OXO0JI0IKEHOT0 Macia

Crtan po60OTH OYHIIYBATIBLHOTO MIPUCTPOIO Ta 3aXUCHOTO Hacoca. CtaH

TeMIepaTypy BUIIApOBYBaHHS KoHAeHcaTtopa CO?2.

BinoGpaxenns tucky CO2 cuctemu pekyneparii

Curnamnizaiist BACOKOro Ta Hu3bkoro Tucky CO2 s cucreMu

BiIHOBJIeHHS. BigoOpakeHHs piBHS B OasIOHI.

Cran pobotu Hacoca aBTonucTepan CtaH podoTH

Hacoca I 3all0BHEHHS OaI0HIB

5. Cnincok cucTeM BUTOTOBJIEHHS BYTJIEKHCJIOIO ra3y

3aMOBJI cnenudikarii Ta
CHHSI iM'st . KIJIBKICT 3ayBaXx
MOACII b C€HHA
1 1# MuiiHa Bexxa ®400%4500 1 Marepian: 304 HanoBHIOBaY:
[TpomuBaHHS KaJieM
2 ®400x4500 1 Martepian: 304 HarmoBHIOBAY:
BEXKA 304
3 2# muliHa Bexa ®400x4500 1 Martepian: 304 HarmoBHIOBAY:
4 3J10BUTH BOLY ®500x1000 1 Marepian: 304
5 [ToBiTpsiHmii mimok | 60 m? 1 IMmnopTtHa xapuoBa ryma
10 m3/xB
6 Kommpeciitamii 1 [3stabs / Hans
JIBUT'YH 120 kBt
7 1# xomoana cymapka| 10 M*/xB 1 Xanwkoy Jlaoma
[ToBHiCTIO aBTOMaTUYHA
8 A6COp6HiﬁHa ®377%2400 2 pereHepaui;{
KOJIOHA
9 2# xonomHa cymapka| 10 M*/xB 1 Jlaona, Xanuxoy
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10

®377%2400

[ToBHicTIO aBTOMaTHYHA

CymmibHa KOJI0Ha pereHeparris
11 CO2-pinbTp 1000 kr/rox [[Tanxaii/ XaHDKOYy
12 Konnencarop 1000 kr/roxg 304
HSN7471-75
13 XO0JIOAUITBHUK Himenibke muBo
55 kBt*2
14 Ouncha ycranoska | 1000 xr/rox
JBomapoBuii
15 150 M3 Martepian: 16MnDR
BEPTUKAIbHUI
16 3anoBHoBa4 onuH | Hacoc muis KoncepBoBani numinapu
[epenwuiite HacTi# 10
17 3amnoBHIOBAY JBa Hacoc 3 repmeTnunum
POKiB JIBUTYHOM HUCTEpHA
[IpoMuBaHHS BO0OIO
18 304 304
pOKiB | 3aIIOBHEHHS BEXI
AncopOrriiiHa Bexxa
19 AKTHBOBaHE BT [anxaii
pOKiB Ha4YUHKa
20 3aroBHEHHS MonekynspHe CUTO [[Tanxait Hero-Ao
TpyOwu, kiananu ta
21 pik . 304 [TneBMaTHYHUN KyJIbOBUHI KpaH
biTnHrH ZIPSON
Tuck,
22 IncrpymenTansue TeMIeparypa, 30BHIIIHINA BUTTIAA
o0s1aiHaHHS .
piaHa
Siemens PLC S7-200
Enexrpuyna
Enexrponna Siemens 10-groliMoBHIt
23 maga
cucTeMa CEHCOpPHHUM €KpaH
KEepyBaHHSI
KEpyBaHHs BiTunsHsHa BHCOKA SKICTh
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6. KomepuiiiHa npono3uuisi Ha NPUCTPIil 11 peKynepauil ByrJIieKHCJI0r0 razy

6-1. ITocnyru, mo HagaoTbess CTOPOHI A, BKIIOYAIOTh:
TexHiuHI peKOMEHAIi1 110/10 HAIAaro/PKEHHS Ta HaBUYaHHS ONepaTopiB HA

Micii. [lToBHHIT KOMITIEKT TeXHIYHOI iH(OopMAIii.

6-2. BMmicT makera ¢ainis:

6-2-1. [mxeHepHa cxema

6-2-2. Cxema eJIeKTPOHHOTO
KepyBaHHs 6-2-3. KomnonyBaHHs
6-2-4. Cxema 6a30BOro 00 THAHHS

6-2-5. Onuc nporecy, ONuc eIeKTPOHHOTO KEpYBaHHS
6-3. onepaTuBHA HOpMa':

[Tpuctpiit po3po06IsIeHO, BUTOTOBJIEHO Ta IMEPEBIPEHO BiIMOBIIHO 10 HACTYITHUX
crangaptis: 6-3-1, GB150-1998 "CraneBi nocyauHu i1 THCKOM"
6-3-2. [IpaBuna TEeXHIYHOrO HArJIALYy 3a 0€3MEeKO0 MOCYIWH, IO MPAIIOIOTh MiJ TUCKOM,

JepxaBHOTO OIOpO TeXHIYHOTO Harsay (BumanHs 1999 poky)

6-4. HaBuanus mnepcoHany: HaBuaHHs mepcoHanmy Ha MICI, BKJIIOYAIOUH TEOPETUYHUN
BCTYIl Ta MPaKTHYHI IHCTPYKIIi 3 eKCIulyartarii, o0 3a0e3MeyuTH ONaHyBaHHS IMEPCOHATY
oOaJHaHHA, NPU3HAYEHOTO BAIlMM 3aBOJOM, HABHMYKAMHU CaMOCTIMHOI eKcIuTyaTamii Ta

00CITyTOBYBaHHSI CHCTEMH.

6-5. Tapantiiine oOcnyroByBaHHs: Mu HagaeMo TapaHTiiHE OOCIYroBYyBaHHS 3
TrapaHTIfHUM TEPMIHOM OJHMH piK (TICIsA YCIINIHOTO YCYHEHHs HecrpaBHocTel). [IpoTsrom
rapaHTIfHOTO TEPMIHY Hallla KOMIIaHis HaJgaBaTUME OE3KOIITOBHE OOCIYyroByBaHHS Ta
TEXHIYHE OOCITYroByBaHHsA. BUpPOOHMK rapaHTye TEXHIYHY Npane3faTHICTh Ta HAMIHHICTH

o01aTHaHHA.
cucteMu BrotoieHHss CO2, BOpoBa)Kye TOBTOCTPOKOBY FapaHTiI0 Ha MPOAYKIIIIO Ta CTIATY€E

BIJIMIOBIHY TJIATY 32 11 BAKOPUCTAHHS.

6-6. 1{uka mocTa4aHHs Ta BUMOTH
15



Tepmin BUuroroBneHHs: npoTsarom 120 kaneHAapHUX JTHIB 3 MOMEHTY HaOpaHHS YNHHOCTI
JOTOBODY.

ByniBenbHHMI MaiilaHYMK: TOKYIEIh HaJa€ BUPOOHWYMIA MalJIaHYWK OE3KOIITOBHO, a
TaKOX HECe BIJIMOBINAIBHICTh 3a PO3MIIICHHS Ta BCTAHOBJICHHS OOJaIHAHHS, a TaKOX
0E3KOIMITOBHO 3a0e3reduye BOAOIMOCTaYaHHS, €NEKTPOSHEPrito, Ta3 TOMIO Ta MiIKII0YaE iX 10
MakCTepHi.

6-7. CraHmapT yMakOBKH: CTaHIApT TMOJsATaE B TOMY, 100 3a0€3MEeYUTH JOCTABKY

00JlaTHAaHHS HA 3aBOJI Y HAJIC)KHOMY CTaHi.
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