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CAUSE ANALYSIS AND MEASURES AGAINST ETHYLENE
LOSS IN METHANE TAIL GAS FROM ETHYLENE PLANTS
(1]

Gao Bin, Zhao Bairen. SINOPEC Engineering Incorporation, Beijing,
P. €. 100101

Abstract: The methane tail gas generated within ethylene plants is
typically utilized as regeneration gas and fuel for cracking furnaces.
During the cryogenic separation process, excessive ethylene is lost to
the tail gas, resulting in a high concentration of olefins in the tail gas,
which will have adverse effects on the economy and the long-term safe
and stable operation of the plant. Based on the Front-End Depropanizer
and C, hydrogenation of Sinopec LECT technology, this paper analyzes
that the separation efficiency of C, and C, in the high-pressure
demethanizer system is the primary cause of the olefin concentration
fluctuations in methane tail gas. By analyzing the influence of low
methane/hydrogen ratio in the cracked gas composition on the
separation efficiency of high-pressure demethanizer system, this study
explores the measures for enhancing the heat exchange efficiency of the
overhead condenser and controlling the amount of ethylene in the
methane tail gas by optimizing the operating conditions and locally
reconstructing the processes while maintaining the primary separation
process unchanged. These measures include adjusting the operating
conditions of the demethanizer system, increasing the circulation of
methane, and recovering ethylene from tail gas. Additionally, the study
compares the impact of various schemes on plant investment and
operational energy consumption levels, and establishes several methods
for controlling the ethylene concentration in the demethanizer system
and the methane tail gas.

Key words: cryogenic system; demethanizer; methane/hydrogen
ratio; expander/recompressor; ethylene loss rate; regeneration gas

CONTROL AND OPTIMIZATION OF WATER CONTENT IN
NMP SOLVENT DURING OPERATION OF BUTADIENE
UNITS[7]

Zu Guoying, Li Bing, Chen Gang, Wang Jianfeng, Gao Pengda.
PetroChina Dushanzi  Petrochemical Company, Dushanzi, Xinjiang,
P. C. 833699

Abstract; The 35 kt/a butadiene unit of a petrochemical company uses
N-methylpyrrolidone as the extraction solvent. In the NMP method for
butadiene production, the control of water content in NMP plays a
crucial role in the normal production of the unit. Excessive water
content can easily cause poor solvent selection performance, insufficient
heat source in the solvent system, and fluctuations in pressure
difference in the main washing tower. This article summarizes the
experience in controlling the water content in NMP solvent of the
butadiene unit.

Key words: butadiene; NMP solvent; water content

CAUSE ANALYSIS AND SOLUTIONS TO INCREASED PRE-
SSURE DIFFERENCE IN GASOLINE FRACTIONATORS[10]
Zhou Haigiang. SINOPEC Zhenhai Refining & Chemical Company,
Ningbo , Zhejiang , P. C. 315207

Abstract; Since the ethylene plant of a refinery was put into operation
in June 2018 after overhaul, the pressure difference in the gasoline/
diesel section of gasoline fractionator has gradually increased from
5.4 kPa at the initial startup to a maximum of 7. 5 kPa, while the
pressure difference in the pumparound section and the quench oil
section remained relatively stable. In response to the increased pressure
difference in the gasoline/diesel section of gasoline fractionator,
relevant measures were developed to control the rising trend and
stabilize the pressure difference within 6 kPa. The internal components
of the tower were modified during the overhaul in 2023, successfully
reducing the pressure difference to around 2.5 kPa.

Key words: gasoline fractionator; fouling; pressure difference; opera-
tion optimization; technical improvement

CAUSE ANALYSIS OF LEAKAGE AT STEEL-ALUMINUM
TRANSITION JOINT OF METHANE OUTLET LINE OF
OVERHEAD CONDENSER IN DEMETHANIZER[ 15]

Xing Puyul , Lyu Qian?, Yuan Fanl, Gao Feil. 1. China Petroleum
Tarim Petrochemical Company, Korla, Xinjiang, P. C. 841000;
2. Northwest Sub-center of China National Petroleum Corporation Pro-
curement Center, Xian, Shaanxi, P. C. 710000

Abstract; During the operation of the ethylene cracking unit of a
refining and chemical plant, the methane content at the top of the
ethylene distillation column continuously increased. The investigation
and analysis showed that it was caused by the leakage on the methane-
hydrogen side of the condenser in demethanizer. After replacing the
steel-aluminum transition joint with a new one, the methane content
gradually decreased, meeting the production requirements. Through the
operational analysis and the macro inspection, metallographic analysis,
hardness testing and scanning electron microscope observations of the
failed samples, it was found that the main reasons for the cracks
include the improper control of the cooling and heating rates of cold box
system during daily start-up and shutdown and the manufacturing

defects in the steel-aluminum transition joint. By formulating strict
operating procedures for cooling and heating rates, strictly refining and
optimizing process operations, and optimizing the operating procedures
for relevant equipment, the goal of long-term stable operation of the
unit can be achieved.

Key words: demethanizer condenser, steel-aluminum joint; explosion
welding; leakage; cause analysis

APPLICATION OF SPIRAL WOUND TUBE HEAT EXCHAN-
GERS IN PROPANE DEHYDROGENATION PROCESS[20]
Yao Shouling, Zhang Ruili, Feng Changtao, Chen Changchang, Fang
Lei. Zhejiang Petrochemical Co. , Lid. , Zhoushan, Zhejiang, P. C.
316000

Abstract: This paper discusses the application of spiral wound tube
heat exchangers in propane dehydrogenation process. The problems of
traditional tubular heat exchangers in propane dehydrogenation process
are analyzed, and the structure, working principle and characteristics
of spiral wound tube heat exchangers, including high efficiency,
compactness and multi-media heat exchange capacity, are expounded.
Through the comparison with traditional tubular heat exchangers and the
actual case analysis, the advantages of spiral wound tube heat
exchangers in improving heat exchange efficiency, reducing energy
consumption and carbon emissions, and improving propylene yield are
demonstrated. At the same time, the application cases and process
parameters of spiral wound tube heat exchangers in propane
dehydrogenation process are elaborated in detail.

Key words: spiral wound tube heat exchanger; propane dehydrogena-
tion process; heat exchange efficiency; energy consumption and carbon
emissions ; propylene yield

EXPLORATION AND PRACTICE OF “5-YEAR OVERHAUL”
FOR CRACKING GAS COMPRESSORS IN ETHYLENE
PLANTS[23]

Zhang Zhifei, Xue Xinchao, Dong Yalong , Bai Yunfei, Gao Wanfeng.
PetroChina Dushanzi  Petrochemical Company, Dushanzi, Xinjiang,
P. C. 833699

Abstract : Cracking gas compressor is a critical unit in ethylene plants.
The unplanned shutdown of cracking gas compressor due to operational
failure will cause incalculable losses to the production of ethylene
plants. Therefore, the good operation of cracking gas compressor is
crucial for the smooth production of ethylene plants. With the extension
of operating time of the cracking gas compressor unit of a company,
problems emerged in various components of the compressor unit. The
problems of cracking gas compressors found during the overhaul,
including the serious wear of water injection nozzles, the coking in
cylinder body and flow passages, and the corrosion of shaft seal gas
seal, were tackled and eliminated one by one, ensuring that the
“S-year overhaul” target of cracking gas compressors can be met.

Key words: ethylene plant; cracking gas compressor; problem tack-
ling and elimination

CAUSE ANALYSIS AND SOLUTIONS TO MALFUNCTION OF
TURNING GEAR OF CRACKING GAS COMPRESSORS[27]
Sun Yaowei, Zhou Jiacheng, Qiw Si, Bai Mingchao, Zou Yujun.
Guangdong Petrochemical Co. , Ltd, Jieyang, Guangdong, P. C.
515200

Abstract: Turning gear is a safety protection device for cracking gas
compressor unit. During the single test of the steam turbine of a
cracking gas compressor unit of an ethylene plant, the turning gear was
operated normally. When the compressor unit was turned up after the
combination of steam turbine and compressor through the coupling, the
turning gear shook back and forth, and the compressor rotor could not
rotate normally. The turning gear could not meet the turning
requirements of the compressor unit. In this paper, the problems in the
starting process of the turning gear of cracking gas compressor unit in
ethylene plant are analyzed in depth, and a corresponding solution is
put forward. By lowering the rotating speed and increasing the starting
torque, the normal operation of the turning gear of compressor unit can
be ensured.

Key words: steam turbine; turning gear; torque; malfunction; solu-
tion

CAUSE ANALYSIS AND TREATMENT METHODS FOR
MECHANICAL SEAL LEAKAGE OF BUTADIENE TWIN
SCREW COMPRESSORS[30]

Zhang Yanquan, Ma Jin, Yin Fei, Hu Xiaolong, Wang Dongsheng.
Dushanzi Petrochemical Equipment Maintenance Company, Kelamayi,
Xinjiang, P. C. 833699

Abstract: The butadiene twin screw compressor of a petrochemical
company is a critical unit that directly affects the safe and stable
production of the unit. During previous maintenance processes, the
seal on the compressor’s outlet side has leaked multiple times. After
the maintenance in July 2024, the leakage rate of the seal on the
compressor’ s outlet side was approximately 48 L/h, far exceeding the
allowable leakage standard for mechanical seal (0.02 L/h). Due to
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