
Inspection of Coke Oven Batteries

For all integrated steel plants work-
ing on blast furnace route, cost of 
coke is a significant contributor to 

the total cost of steel production. Over a 
period of time steel makers worldwide 
have realized that extended battery life 
helps to control the cost of coke. As many 
coke oven batteries have become gradu-
ally decrepit in recent years, the “service 
oflife extension technology for coke ov-
ens” has become an important issue. 

In thepast, the operator inspected the 
battery visually upon occurrence of 
abnormalities,suchas hard pushing or 
damages at the heating walls during the 
coking operation and the damaged area 
wasrepaired based on the information 
obtained from the visual inspection. 

As the result of non-conform operation 
values due to different circumstances 
during the lifetime of a coke oven bat-
tery, an effective observation is needed 
to find immediately the defects of each 
heating wall and coke oven.

The early detection of damages at the 
walls, deformations of themechanical 

parts, irregularities at the heating system 
or detriments in the byproduct plant as 
well as possible perturbances of the op-
erating machines combined with the 
planning and execution of suitable main-
tenance measures ensure the optimal uti-
lization of the plant and its investment.

In this article the means and frequencies 

Is this good housekeeping?

In this issue we bring to you our third 
article on Inspection of Coke Oven 
Batteries. In this article we would like to 
emphasize on the need to have periodic 
inspection of coke oven batteries and 
identifying preventive maintenance 
needs of refractories for increased 
battery life.

In the upcomingg issues you will find 
more articles written by experts of thys-
senkrupp on Coke Ovens and related 
fields. thyssenkrupp has an illustrious 
history and association with the coking 
industry spanning over 150 years, hav-

ing built in excess of 500 coking plants 
and installed twice the number of coke 
oven batteries. thyssenkrupp experts 
are widely considered the go-to persons 
when it comes to this segment of the 
steel industry.  

All our articles are reproduced with the 
prior permission of thyssenkrupp. It is 
not permitted to further reproduce this 
article in part or full. For more informa-
tion with regard to the content of the 
article, or assistance on your projects, 
please email :amit.mainde@thyssenk-
rupp.com

Mining the thyssenkrupp expertise bank

of reasonable inspections will be de-
scribed.

Due to economic changes, environmen-
tal impact and nowadays the Covid 19 
situation, the steel industry worldwide is 
under enormous cost pressure. In the last 
decades it has already shrunk to a limited 
number of steel mills and coke plants.

In addition, it is difficult to get permis-
sion for building new facilities due to the 
international, national andRegional reg-
ulations and laws. Therefore, the owner 
of the plant needs to utilize the installed 
base asmuch and as long as possible.

A lack of production or less quality can 
become to an uncomfortable situation 
for the plant operator and limits the prof-
itability of the plant.

When you focus on ‘modern’ batteries 
with chamber heights of more than 6m, 
which were built since 1960, three main 
factors need to be considered resulting 
from this kind of construction:

• The investment costs were higher than 
for smaller, old fashioned batteries – 
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therefore the investors want to use them 
for as long as possible

• The refractory and mechanical installa-
tion has reached its chemical and physi-
cal limits and the needs to be monitored 
continuously regarding the stress on 
walls, anchoring and heating system as 
well asother mechanical parts are high

• The operational conditions, like flue 
temperature and coking time, are maxi-
mized to their physical limits and cause 
extremely high thermal and mechanical 
strains. 

Therefore, a modern coke plant opera-
tor has to juggle with different challeng-
es and needs to balance different forces 
such as:

• CAPEX and OPEX

• Highest safety standards with limited 
resources of manpower and maybe lim-
ited specialized labour

• The demands of shareholders

• Increasingly stringent environmental 

Excellent technical services are therefore 
of decisive importance and should al-
ways be planned, organized, coordinated 
and executed in a way that the customer’s 
specific requirements are always met.
To fulfill these main targets thyssenk-
rupp Industrial Solutions(tkIS) has de-
veloped a pertinent concept- based on 
its extensive know-how as a technology 
provider and EPC contractor- which is 
covered under the headline “Technolo-
gy Service” and described in more detail 
herein below.

With these services operators achieve 
an optimal plant performance and en-
sure:

•  Maximum efficiency and optimum 
    operating condition
•  Maximum releiability and availablility  
    with minimum disturbances
•  Optimum safety standards
•  Maximum utilization of operation  
    and maintenance resources-minimum  
    spares inventory
•  Optimum equipment lifetime

How to evaluate the status quo of a bat-
tery?

To maintain a high production at the 
coke plant, everyyear’s inspection of a 
coke oven battery is necessary to recog-
nize the reason for existing irregularities 
or problems in the operation and detect-
defects which might cause problems in 
the near future. To prevent this the in-
spection result will help to determine the 
next steps for maintenance or repair or 
refurbishment of parts of the battery.

To create a secure basis for a successful 
battery maintenance or repair it is nec-
essary to make a careful and comprehen-
sive inspection andto record the current 
status of all important equipment com-
ponents of a coke oven battery.

To this effect the inspection should be 
done in cooperation with the client, 
compiles all the required inspection and 
measurement records covering the re-
fractory brickwork, steel structures and 

legislation pressures 

Factors such as energy management and 
limited access to high quality coal re-
sources also make the job less easy.

In a coke plant the maintenance and re-
pair requirements increase with the age 
of the asset up to a point where major 
parts need to be renewed to allow further 
production.

The average life time of a battery can be 
estimated to be around 25 to 35 years de-
pending on the design.

The structural status and thus the ex-
pected service life of a coke oven battery 
surely does not only depend on the coke 
oven battery´s age, but in particular on 
its total coke production and on the op-
erating and maintenance practice of its 
operator.

Under normal operation conditions, the 
lifetimeof those batteries can be extended 
and the capacity retained if the batteries 
will be inspected regularly, the condition 
is monitored and the right Maintenance 
and repair methods will be planned and 
applied.

The maximization of value due to intelligent asset management
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heat distribution.

Upon evaluation of all measuring results 
and visual inspections, proposals for 
maintenance measures and/or rehabili-
tation of various coke oven battery areas 
are elaborated and outlined in a detailed 
technical report with the objective to 
prolong the service life of a coke oven 
battery by 10 to 15 years while consid-
ering applicable pollution control codes 
and standards at the same time.

The following list shows an overview 
about some of the components which 
have to be inspected:

Inspection of the refractory such as:

•  Inspection of heating walls for cracks,  
    surface damage, deformed areas of 
    brickwork, oven sole and cover bricks.
•  Damaged corbel areas and 
    regenerators walls
•  Blocked heating flues
•  Restricted gas flow through the 
    regenerators
•  Leakages from oven chamber to 
    heating flue
•  Over expended and grown brickwork 
    at the oven top
•  High temperatures in the oven top
 
Inspection of the mechanical equip-
ment such as:

•  Misadjusted or non-working 
    bracing system
•  Bent/damaged buckstays, supports, 
    tie rods etc.
•  Damage on all kind of springs, 
    pressure bolts etc.
•  Defects on the oven closures such 
    oven doors, door frames, charging 
    holes etc.
•  Gas/air boxes, reversing system, gas 
    distribution etc.
•  Defects on the gas collecting 
    main, stand pipes etc.

•  main, stand pipes etc.

Virtual inspection
Due to the world wide pandemic situa-
tion of COVID 19 a physical inspection 
is often not possible due to travel restric-
tions.
Therefore,tkIS invented the so called 
“virtual inspection” which has led to suc-
cessful results for the clients.

tkIS evaluated the information and data’s 
sent by the client and interpreted the re-
sults based on the long practical experi-
ence.

A specialist group consisting of refrac-
tory specialists, mechanical and com-
missioning specialists view and check all 
provided information.
Following information from the plant 
are required for such an evaluation :

For refractory inspection:

•  Pictures of the heating walls, oven 
    cover bricks and oven sole from 
    each oven PS and CS
•  Pictures taken inside of the 3 
    or 4 charging from each oven
•  Pictures taken from the oven roof 

Areas of inspection and 
maintenance activities 
at a coke battery

Drone inspections & surveil-
lance for a new perspective
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    top of each oven
•  Pictures of the regenerator wall 
    heads, regenerator mirror brickwork,  
    inside sole flue channel and 
    corbel area brickwork
•  Measurement of the charging       
    holes in x/y axis and height

For mechanical inspection:

•  Measurement taken from the oven  
    front of the whole battery
•  Data of spring dimension of heating  
    wall bracing, regenerator bracing 
    system and oven roof bracing
•  Pictures taken from the oven front  
    which includes the view of the 
    straightness of the buckstays
•  Pictures taken from the gas 
    collecting main and its supports
•  Pictures taken from the stand     
    pipes and the connections to the 
    stand pipe base ring and the 
    connection to the gooseneck

For assessment of operation of each 
oven:

•  Provide all important parameters for  
    the operation like pushing time, 
    power consumption of the pushing 
    ram etc.
•  Providing temperature profiles 

    from the cross wall measurements
•  Provide data of the gas analyses 
    taken from the waste gas boxes, 
    chimney …
•  Provide temperature profiles from 
    the waste gas boxes

After all data available are collected and 
reviewed, tkIS prepares an inspection 
report for refractory, mechanical and 
assessment. This report includes all the 
findings and discrepancies as an over-
view about the condition of the coke 
oven battery and proposals about the 
necessary activities like adjustments of 
parameters, required maintenance activ-
ities as well as repairs at different areas to 
prevent further damages and restore the 
production capabilities of the batteries.

Digital inspection
The use of innovative hardware in the 
form of digital scans and the subsequent 
digital analysis of the collected data and 
measurement results make it possible to 
inspect and optimize plants more pre-
cisely, efficiently and safely than ever be-
fore. Our data-driven service solutions 
optimize operating processes or are the 
starting point for early forecasts of fu-
ture shutdowns. Therefore, the risk of 

unplanned stoppage times is minimized, 
the risk of major damage and thus un-
scheduled downtimes reduced and the 
productivity of plants and machines in-
creased. 

By using a stationary laser scan or drone, 
various coke oven sections can be digi-
tally recorded and potential damage de-
tected as for example:

•  Location and possible movement of  
    the charging holes
•  Location and possible deformation of  
    charging car rails
•  Location and possible deformation of  
    the standpipes
•  Deformation of the collecting main
•  Location and deformation of armour  
    plates and buckstays
•  Deformation of quench car rails
•  Taking digital thermal images with a  
    drone
•  Analysis with cloud compare to 
    identify incorrect movements / 
    deformations
•  Recording of material volume 
    by means of drone and 
    photogrammetry

Thermal inspection by drones with ther-
moscan are very useful to detect any 
temperature loss at arious components 
of a coke plant.

The drones are equipped with special 
cameras so that after the drone inspec-
tion, the data, temperature structure as 
well as visualized by thermal pictures.

As it is described in this article there are 
many options to evaluate the current 
status of a coke battery by the mean of 
inspection and therefore allows the op-
erator to react on an early stage to avoid 
ongoing degradation and expensive dis-
ruptions and consequently loss of pro-
duction with minor means. 

The right interpretation of defects and 
execution of the appropriate mainte-
nance and repair activities will save re-
sources and increases the life time of the 
asset which lead to the better utilization 
of the investment.

Analysis of thermoscan data


