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MODERNIZATION, INSTALLATION OF AN ADDITIONAL SEPARATOR,
TO IMPROVE THE OPERATION OF THE PISTON COMPRESSOR

The article deals with issues related to improving the performance of a piston compressor.
In many ways, the imbalance of the piston compressor occurs due to the appearance of vibration,

which slows down the process and can cause damage to the units.

The purpose of this work is to reduce vibration and breakdowns of compressors used in

technological processes of petrochemical and oil and gas production.

Keywords: piston compressor, vibration, imbalance.

INTRODUCTION

In the presidential address «Kazakhstan 2050», country leader N. A. Nazarbayev
underlined that the oil and gas complex of Kazakhstan is a locomotive for the entire
economy and contributes to the development of other industries, that an effective oil
and gas sector of the economy should be created. Due to the development of the share
of the country’s oil and gas industry has grown over the past 5 years from 14.7 % to
25.8 %, which indicates the stable growth dynamics of the oil and gas industry.

Pavlodar petrochemical plant is the largest enterprise in Kazakhstan for the
production of petroleum products. MLP «PNHZ» is the only enterprise in Kazakhstan
with a set of technological installations that provides deep processing of oil up to 85 %,
which corresponds to the level of the best producers of petroleum products.
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Today, the main goal of the Pavlodar petrochemical plant is producing demanded
products in the volume necessary for the needs of the country and corresponding to
the requirements of the world market. The main way to achieve this goal is creating
a modern production base as a result of modernization and technical re-equipment of
existing production, as well as the construction of new high-tech facilities.

The CT-1 technological complex is an integral part of the plant’s production. The
CT-1 complex makes it possible to obtain valuable petroleum products from fuel oil in
addition: the high-octane component of AI-92-K2, AI-95-K2 gasoline, the component
of hydrotreated diesel fuel, propane-propylene and butane-butylene fractions.

Compressor equipment has an important role in the work of plant’s operation. Proper
and reliable work of compressor equipment is an important factor in the operation of
the entire complex, which determines the importance of maintenance, repair and correct
operation of compressors.

The object of research is a 4M16 45/35-55 piston compressor of the CT-1 installation
of section 100.

MAIN PART

Compressoris a device for compressing and supplying air or other gas under pressure.
According to the principle of operation and the main design features, there are piston,
rotary, centrifugal, axial and jet compressors.

A piston compressor consists of a frame, cylinders, and pistons; it also has suction
and discharge valves, usually located in the cylinder body. To communicate as a message
for reciprocating motion to the piston, most reciprocating compressors have the crank
mechanism with a crankshaft [1-4].

In our time, the breakdown of oil and gas equipment often happens, at this stage we
will consider the horizontal four-cylinder opposition compressor (piston compressor)
4M16-45/35-55 (the Opposition base is indicated by the letter M (multi-row) and
a number that determines the value of the piston force of one row in meganyutons
(MN), for example, M16. To indicate the modification, add a number that defines the
number of rows of the base, for example 4M16) of the CT-1 installation of section 100.
Compressors 4M16-45/35-55, technological positions PC-101/1, PC-101/2, PC-101/R,
are designed for circulation of hydrogen-containing gas (HCG) and hydrogen (98%
by volume) in the system of hydrotreating vacuum distillate C-100 installation CT-1.

A horizontal four cylinder opposed
compressor consists of the following
components and parts:

1 — cylinder, 2 — crosshead guides,
3 — frame-crankcase, 4 — electric motor,
5 — outrigger bearing, 6 — crankshaft.

o=
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The multi-row opposed compressor provides greater ease of installation and maintenance
of cylinder and piston groups compared to horizontal compressors. Small dimensions and
weight of individual parts and components of the multi-row high-speed machine (connecting
rods, crossheads, pistons, shaft, bed, etc.) significantly facilitate repairs and reduce the number
of repair personnel, as well as reduce the load capacity of crane equipment [5].

The multi-row opposed design of large reciprocating compressors allows
significantly more gas to be compressed in a single machine than with the old horizontal
design, which extends the scope of application of reciprocating compressors.

The circulation of hydrogen-containing gas and hydrogen is carried out in two
streams. The PC -101/1 compressor is used for circulation of HCG and hydrogen
along the first stream through the M1 mixer. The PC -101/2 compressor is used for
the circulation of HCG and hydrogen in the second stream through the m2 mixer. The
PC-101/p compressor is a backup to the PC-101/1 and PC-101/2 compressors and can
operate in both streams [6-8].

HCG and hydrogen is delivered to the compressor intake after monoethanolamine
purification in the K-102 column through the e-104 separator. Recharge with fresh HCG
and hydrogen is carried out with the hydrogen production plantwith the supply of HCG
and hydrogen to the separator E-104.

At this moment,there are two filters (F-503A, F-503B) and a separator installed
in front of the compressor (E-104). Our idea is installing an additional separator (for
example: E-1) with a volume of 30—50 cubic meters. Why at this time, this compressor
often fails, the answer is this, because we know that any piston compressor likes clean
gas, without any impurities.

The gas separator is designed for a very high concentration of gas flow and a small
liquid flow in a finely dispersed state. The separator consists of:

1 housing

2 connection for input and output

3 fitting for priosoidenenie additional valve

4 instrumentation and CONTROL devices

5 the upper part of the separator is equipped with a strainer, a sleeve made of
corrosion-resistant steel, which is necessary for finer cleaning of the gas from the liquid.

To control the separation process, mesh gas separators are equipped with devices
that regulate the pressure in the housing, the volume of the liquid and the temperature
of the gas [7].

Principle of operation: Gas is introduced into the middle part of the separator through
the fitting, passing through the mesh nozzle, the gas is released from the liquid droplets
contained in it, after which the purified gas is removed through the upper fitting. Droplets
of condensate under the influence of gravity flow to the lower part of the separator, as
the accumulation of liquid is removed from the device.The liquid level is automatically
maintained within the set operating limits, it must not rise above the set maximum level
and be released to the minimum.

With this upgrade, we will see an improvement in compressor performance.
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CONCLUSIONS

Currently, the opposite type of compressor as the most progressive in the field of high
performance has completely replaced horizontal machines with a one-way arrangement of
the cylinders relative to the shaft.

The main advantage of oppositional compressors is the ability to perform them in multi-
row with the location in each row usually only one cylinder. At the same time, in low-pressure
stages, where the volume of compressed gas is large, it became possible to have two or more
cylinders in several rows. Therefore, the diameters of cylinders and pistons were much
smaller than in the old horizontal compressors, the mass of moving parts is also less, which
made it possible to significantly reduce the inertia forces when they move. In this case, the
inertia forces in the opposite rows, and partially the gas pressure forces on the pistons, are
balanced. Since the load on the movement mechanism in the opposed compressor is much
less, it became possible to increase the speed of the shaft by 2-3 times, which in turn made it
possible to reduce the size of the cylinders and compressors in general.

Now let’s make a general conclusion on our model: when gas enters this compressor,
the separator (E-104) does not completely separate the gas from moisture, and the filter does
not completely purify the gas, and with the installation of an additional separator, the gas will
enter the compressor clean. Separator (E-104) will be used for cleaning from moisture, filter
(F-503A,F-503B) will be designed for filtration, and the separator (E-1) will clean the gas
from moisture, as well as serve for a uniform supply, without any pulsation in the compressor.

Based on the above, we can draw the following conclusion. The separator (E-1) is the
best alternative for improving the performance of a reciprocating compressor when a serious
investment is acceptable. The separator willafford the compressor to work for a longer period.
Its efficiency will be a higher percentage.
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Makanaoa nopuwienvOi KoOMNpeccopobly —HCYMbICKA — Kabilemminiein — dicakcapmyed
batinianvicmel Mmocenenep Kapacmulpviiadvl. Ken ocazoaiioa, nopuienbOi KOMRpeccop
JHCYMBICHIHBIH, OUCOANAHCHL JHCypedi, dicoHe OIpindiy nauda 601ywi, Oyn npoyecmi medceuoi
JICOHE azpe2ammapOobly ColHYbIH MYObIPYbl MYMKIH.
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Byn oicymvicmoiy makcamuvl MyHatl-Xumus JcoHe MyHAi-ea3 OHOIDICIHIY MeXHOIOSUSIbIK
npoyecmepinoe KONOAHbLIAMbIH KOMAPECCOPAapObly Oipini MeH CbiHyblH azaimy 0Oo0nbin
mabwvLiadevl. Kocvimwia cenapamop KOHObIP2bICIHBIY KOMe2IMeH Komnpeccopea 2az bepyoi
meHecmipemis, OIpindi MOMEHOemeMI3 JHCOHE KOMNPECcopObly JHCYMbICKA KabLlemminicin
JlcaKcapmamol3.

Kinmmi ce30ep: nopuienvdix komnpeccop, 0ipin, meneepimcizoix.
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Matepuan noctynui B pegaxkuuio 03.09.20.

MopaepHu3anust yCTAHOBKOM JOIOJHHUTEIBHOIO Cenaparopa,
AJIS1 yJIyqiieHUs1 padoThl OPUIHEBOr0 KOMIIpeccopa

B cmamve paccmampusaiomesi 6onpocsl, ceéazanHbie ¢ YayduleHuem pabomocnocobHocmu
nopuHeso2o komnpeccopa. Bo muozom, oucoananc pabomul NOPUIHEB020 KOMAPECCOPA NPOUCXOOUM,
U 30 NOAGNEHUA BUOPAYUL, YO MOPMO3UM NPOYECC U MOJHCEM 8bI36aMb NOIOMKY Acpe2amos.

Lenvio smoti pabomul s6718€mMcs yMeHbUEHUE — BUOPAYUL U NOTOMOK KOMHPECCOPO8,
NPUMEHSIEMbIX 8  MEXHONOSUYECKUX NpoYeccax 6 He@hmexumuyeckom u Hepmezazo6om
npoussoocmee. C ROMOWBIO YCMAHOBKY OONOIHUMENBHOZ0 CEnapamopd, Mvl YyPagHO8ecUM nooayy
2a3a 8 KOMINPECcop, CHU3UM BUOPAYUIO U TNEM CAMBIM YIIYHUM PAOOMOCNOCOOHOCTb KOMIPeccopd.

Knrouesvie crnosa: nopumesoii komnpeccop, ubpayust, ducoananc.
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