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Joint stock company "Institute of petrochemical 

processing"

TECHNOLOGY

DELAYED COKING OIL 

RESIDUES



Å Minimum coke yield, maximum selection of light oil products

Å Possibility of obtaining two types of coke:

- petroleum coke (volatile content no more than 10%)

- coking additive (volatile content not less than 15%)

Å Combined raw material preheating technology

Å High Efficiency Reactive Delay Cooking Furnaces

Å Application of gas oil turbulization

Å "On-the-fly" oven decoking technology

Å Closed cooling and drainage system

Å Closed coke discharge system

Å Increasing the depth of oil refining

Modern technology of delayed coking
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General information about technology

3

Å Design capacity up to 3 million tons / year for raw materials

Å The range of efficient and stable operation of the unit 50 - 110% of the unit 

productivity

Å Average annual operating time of the installation - 8400 hours per year

Å Between overhauls - 3 years

UZK is intended for processing oil residues with obtaining:

Å hydrocarbon (fuel) gas

Å liquefied petroleum gas

Å gasoline coking

Å LGK, THC

Å coke / coking additive



UZK composition:
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Å Coking section (including reactor block, delayed coking oven)

Å Fractionation section (including rectification of coking products, preparation of 

secondary raw materials, heat recovery)

Å Gas compression section

Å Section for utilization of liquid and gaseous products of heating and steaming of coke 

ovens

Å Section for gas and liquefied petroleum gas cleaning from hydrogen sulfide

Å Closed coke discharge system

Å Closed coke transportation system to storage area

Å Indoor coke storage warehouse

Å System for loading coke into gondola cars



UZK product yield*

Petroleum coke production 

mode, %mass Coking additive production 

mode,% mass **

Polymer bitumen fraction 4 3-4

Light oil products 41 37-40

Delayed coconut gasoline 11 9-10

Delayed coking light gas oil 30 28-30

Heavy gas oil 23 24-27

Coke / coking additive 25 26-27

Minimum coke yield

Maximum yield of light oil products

* Coking capacity of raw materials 19-20% 

** Depending on the technological design of the process

Material balance
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Å Reducing the load on the coking oven

Å Reducing capital costs for the purchase of an expensive coking furnace with 

double-sided irradiation

Å Ensuring Stable Operation of the Fractionation Column

- during the start-up period

- when working with one block

- during the warm-up period of coke ovens

Å Production of steam for own consumption

Raw material preheating technology
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Delayed coking reaction heating furnace
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Å Bilateral coil irradiation allows:

- provide a higher heat density

- shorter residence time of heavy raw materials in the furnace

- reduce the metal consumption of furnace pipes

- reduce the length of the coil and the residence time of raw materials at high 

temperatures

- reduce the rate of coking of the coil

- to increase the overhaul period

Å The optimal configuration of the reaction heating coils allows for:

- required heat load

- optimal hydrodynamic regime

- requirements for permissible pressure drops and heat intensity

Delayed coking reaction heating furnace
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Gas oil turbulizationallows to provide:

- creation of optimal hydrodynamic conditions

- reduction of coke formation in the furnace and displacement of the product 

from the coil in the event of stopping the main furnace pumps

- complete recovery of secondary heat

Delayed coking reaction heating furnace
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De-coking of the delayed coking furnace "on the fly":

- removal of coke deposits from the furnace coil without stopping the 

process

- reduction of pressure drop and temperature of the coil wall of the delayed 

coking furnace

- increase in the duration of the overhaul run of the UZK

Delayed coking reaction heating furnace
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Coking cycle

Coke production mode

Delayed coking unit
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Coking cycle

Coking additive production mode

Delayed coking unit  
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Typical coke oven cooling and drainage system

ĬDrainage water from coke ovens, containing a large amount of emulsified 

oil products that cannot be separated, is sent to the cooling water system 

and waterjet cutting

Innovative closed system for cooling and draining coke ovens

VDrainage water from coke ovens, containing a large amount of 

emulsified oil products that cannot be separated, is sent to a separate 

drainage water tank

Closed system for cooling and draining chambers
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Å No emissions of coke breeze and volatile organic substances into the atmosphere

Å High efficiency of coke dewatering

Å No steam cloud

Å Fully automated process

Å High reliability

Å Industrial safety

Å Low maintenance and repair costs

Closed coke discharge system

14



Delayed coking technology according to various technical solutions is protected by 

more than 60 patents of the Russian Federation and copyright certificates of the 

USSR, the patent holder of which is JSC ñINHPò.

Patents intended for the implementation of modern delayed coking technology

Å No. 2560441 "Method of delayed coking of oil residues"

Å No. 2561090 "Method for capturing harmful emissions from coking reactors"

Å No. 2206595 "Method of delayed coking of oil residues"

Å No. 2592536 "Method for capturing harmful emissions from coking reactors"

Å No. 2592594 "Installation for hydraulic removal of petroleum coke from 

delayed coking reactors"

Å No. 2639795 "Method of obtaining low-sulfur petroleum coke"

Patents
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Reference-list
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Branch of ANK "Bashneft" OJSC "Bashneft-Ufaneftekhim"

Reference-list
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Å The unit was put into operation in 2009

Å The project was carried out by Russian 

engineering companies - JSC "Institute of 

Petrochemical Processing" and Ufa State 

Oil Technical University

Å Nominal capacity of the plant - 1.2 

million tons / year

Å In 2012, the capacity of the unit was 

increased to 1.6 million tons / year



JSC "TANECO", Nizhnekamsk

year 2013

Basic technology design

Construction of UZK (5100) 

complex n/a and n/x

(UZK capacity 2 million tons/year)

2016Commissioningof theUZK

Execution of technological 

calculations and development of 

coking technology "on the fly" 

for the design of a delayed 

coking furnace

year 2014

Development of 3D model in 

AVEVA PDMS working 

documentation

Reference-list
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Reconstruction of delayed coking unit

LLP "Pavlodar Petrochemical Plant"

Stage - development of operating modes

The guaranteed technological indicators have 

been achieved:

Å by the content of volatiles in the resulting 

coke 5.0 - 7.0% of the mass.

Å for coke production not less than 848 t / 

day (280 thousand t / year).

Å by the fractional composition of the 

resulting coke: the content of the fraction 

more than 25 mm - not less than 60%

Å by sulfur content in the produced coke

Å by the content of vanadium in the 

produced coke

year 2014

Installation survey, 

feasibility study for 

reconstruction options, 

initial data for design

2015 year

Development 

of working 

documentation

Building

2016 

Completed

Reference-list
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Customer
The name of the design object and 

its brief characteristics
Date

Brief description of development,

degree of implementation, results 

achieved

LLC "KINEF",

PJSC "Surgutneftegas"

Delayed coking unit at OOO 

ñKINEFò with a capacity of 3000 

thousand tons / year for raw 

materials (tar).

2019 Technical and commercial proposal

LLP "Pavlodar Petrochemical Plant", 

Republic of Kazakhstan, Pavlodar

Inspection of the existing delayed 

coking unit (UZK) of LLP ñPNHZò, 

performance of the Feasibility Study 

on the options for the UZK 

reconstruction (increase in 

productivity to 280 thousand tons / 

year for coke) and determination of 

the Initial data for design

2014 

Feasibility study of 3 reconstruction 

options 

Initial data for design for the 

selected reconstruction option

Positive feedback from the 

Customer.

Implemented, metrics achieved

LLC ñLUKOIL

Nizhny NovgorodNIInefteproekt",

N. Novgorod, JSC "TANECO"

Construction of UZK (5100) 

complex of n / a and n / x plants of 

JSC "TANECO" (UZK capacity 2 

million tons / year)
2013 

Basic technology design. The 

installation was put into operation

LLC ñAliter-Axiò,

St. Petersburg ,

OJSC "TANECO"

Execution of technological 

calculations and development of 

coking technology "on the fly" for 

the design of the furnace of the 

delayed coking unit (section 5100) 

of OAO ñTATNEFTò

2013

Technological hydraulic calculations 

of furnaces. Decarbonizing 

technology

The installation was put into 

operation

Reference-list
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Customer
The name of the design object and 

its brief characteristics
Date

Brief description of development,

degree of implementation, results 

achieved

ñLUKOIL-

NizhegorodNIInefteproektò,

N. Novgorod, JSC ñTANECOò

Development of 3D model in 

AVEVA PDMS of working 

documentation for mouth UZK 

OJSC "TANECO", Nizhnekamsk

2014 

Used for design.

The installation was put into 

operation

Branch of ANK "Bashneft" OJSC 

"Bashneft-Ufaneftekhim"

Ufa

A combined delayed coking unit 

with a capacity of 1.2 million tons 

per year.

2004

-2005

Basic project. Author's design 

support. Implemented in 2009

JSC ñPetrotel-LUKOILò,

Ploiesti (Romania)

Reconstruction of a delayed 

coking unit at JSC ñPetrotel-

LUKOILò

2003

-2004 

Technological regulations for 

design. Author's design support.

The reconstruction was completed 

in 2004.

Indicators achieved

Reference-list
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