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SSAB Oxelösund Hot Blast Stove 47 
– world’s fi rst erection of a hot blast 
stove in a single lift
As a part of the modernization of the Oxelösund Blast Furnace No. 4 hot blast system, SSAB and 
Danieli Corus built an additional hot blast stove in 2019, for commissioning in 2020. After careful 
preparation, the vessel shell was fully prefabricated in an off-site workshop and erected in its 
operating position in a single lift. This resulted in a much swifter and safer execution of the on-site 
activities since most of the welding, coating and inspections could take place in the workshop – 
which is a working environment fully optimized for such activities – minimizing on-site work under 
plant regulations and more diffi cult circumstances.

In addition to the construction method, the proven refractory – and improved burner design – are 
key features of this hot blast stove. The ceramic burner is a new development, with comprehensive 
benchmarking on main performance indicators against existing burner types. The fi nal design is 
optimized for its effi cient mixing, reduced emissions and long-term stability

INTRODUCTION
The Oxelösund integrated plant owned and operated by 
Svenskt Stål AB (SSAB)  is located some 100km south of 
Stockholm on the Baltic Sea. Together with Norrbottens 
Järnverk AB (based in Luleå) and Domnarvets Jernverk 
(based in Borlänge), the plant was consolidated into SSAB 
in 1978. Originally, Blast Furnace No. 4 (designated ‘Heta 
Greta’ or ‘Hot Greta’) was built with a hot blast system 
consisting of three stoves in 1961. With the declining 
performance of these three stoves over the decades, it was 
decided to add a fourth (stove 46) in 2014.

SCOPE AND PROJECT SPECIFICATION
Given the progress degradation of the system, options for 
next steps towards further modernization were investigated, 
resulting in the signing of a contract by SSAB and Danieli 
Corus for the lump sum, turnkey supply of an additional 
hot blast stove and the extension of the existing hot blast 
main. Originally, the objective was to further modernize 
the hot blast system to three modern stoves, along with 
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r Fig 1 Oxelösund location and blast furnace No. 4 
Image courtesy of www.viktormacha.com

r Table1 Process conditions

Process conditions Units 1 2 3
Hot blast volume (wet, including oxygen) Nm3/h 125,000 105,000 125,000
Online hot blast temperature  °C 1,200 1,050 1,200
Dome temperature °C 1,350 1,200 1,350
Max waste gas temperature (main) °C   400
Time on blast  minutes 45 60 45
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a preheater system. The three operating modes for the 
intermediate and fi nal hot blast system confi gurations 
were evaluated:
1. 3 cyclic – Based on two modern stoves and two older 
stoves, with the two older stoves being on blast in parallel.
2. 2 cyclic – Based on two modern stoves only, accepting a 
lower hot blast temperature as well as a longer blast time.
3. 3 cyclic – Based on three modern stoves in combination 
with a waste gas heat recovery system, being the future 
plan.

The process parameters are shown in Table 1.

POINTS OF ATTENTION
During the initial phase, specifi c project targets were 
defi ned for the system’s performance, campaign 
management strategy and on-site safety.

Combustion performance
`  Stove 46, built in 2014, had been prone to vibrations 

originating from the burner and combustion chamber 
sizing. Based on process conditions such as combustion 
gas characteristics, the burner and combustion 
chamber of the new stove were duly designed for 
stable operation. 

`  Using CFD analysis, the burner design was optimized 
for low emissions (CO and NOx) and high effi ciency.

Cost–effective solution
`  Since SSAB was already embarking on its 

decarbonization program for its production plants, the 
campaign targets for the new stove were mild. It was 
made clear that a ‘fi t for purpose’ design, for a hot blast 
stove that would be able to safely achieve a lifetime of 
15 years, would have to be made.

`  To accommodate each of the operating modes that 
were evaluated, the new stove had to be designed for a 
higher dome operating temperature than the original 
stoves, as well as for maximum availability.

`  The stove and all of the associated new equipment 
had to be designed for minimal maintenance and, in 
case of maintenance requirement, needed to be easily 
accessible, including some areas of stove 46, for which 
some platforms were omitted during the 2014 project.

Minimal impact on operations
`  To achieve the shortest possible interruption of hot 

blast supply to Blast Furnace No. 4, it was a strict 
requirement to minimize the time required to connect 
the new stove to the existing system. This applies to 
the extension of and connection to the hot blast main, 
but also to tie-in to gas and utility systems.

`  Stringent safety regulations apply within proximity of 

r Fig 2 Dimensions of the ceramic burner and 
combustion chamber

r Fig 3 Assessment of new stove 47 engineering against 3D scan of 
existing plant

r Fig 4 Detail of improved burner crown with 
improved mixing characteristics
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an operating blast furnace. To minimize the associated 
risk, as well as maximize the effectiveness of the work, 
the project’s objective was to limit the installation 
effort on-site to an absolute minimum.

ENGINEERING AND PREPARATION
Design Basis and Considerations
For the new stove to be integrated into the existing 
system, its diameter would have to be identical to that of 
the other stoves (7.2m) such that piping, platforms and all 
mains could be connected using the most straightforward 
arrangement. Also, it was clear from the onset of the project 
that the refractory design would rely on silica refractories 
given their dimensional stability.

For the dome, a free-standing ‘mushroom’ design was 
considered, but given the 15-year campaign target it 
was decided that a hemispherical dome design was the 
fi t for purpose choice. Design choices for the burner and 
combustion chamber sizing and checker type, with a 
fl ue diameter of 30mm, resulted in an increased height 
compared to stove 46 (Figure 2).

STOVE DESIGN AND LAYOUT
The new hot blast stove was built in the existing 
location and with the requirement to connect to existing 
platforms and duct work for: hot blast, combustion air 
and gas, cold blast and waste gas. Additional access 
to the top platform of stove 46 was created, since this 
was only possible from the furnace-side via the older 
stoves. To facilitate the engineering design, a full 3D 
scan of the existing plant was commissioned by SSAB, 
such that all engineering work could be matched with 
the point cloud (Figure 3). As part of the engineering 
design, all of the equipment connection strategies for 
the ducting were developed, particularly for the hot 
blast main extension.

The refractory design included all of the Danieli Corus 
design features that allow for long and secure campaigns 
widely embraced in the steel industry, such as a parabolic 
or inverted catenary dome refractory arrangements, a gas-
tight, well-insulated partition wall design to minimize the 
risk of bending and gas ‘short-circuiting’, and Danieli Corus 
specifi c expansion allowances, to prevent displacement 
and cracking. A new burner crown design for improved 
mixing characteristics and stability was used for the free 
standing burner and an additional protection wall was 
included in the lower area of the combustion chamber 
for long term stability of the main walls. Some of these 
features are shown in Figure 4.

Stove shell design and construction
The stove vessel was designed for an operating pressure 
of 1.7barg, using 16Mo3 of shell material. To protect 

r Fig 5 Engineering design of single vesselr Fig 5 Engineering design of single vessel
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against inter-crystalline stress corrosion, a fl exible epoxy 
coating capable of withstanding high temperatures 
was applied. 

Hot blast stove vessels are usually built using a ring-
wise erection strategy. This practice is widely accepted, 
but requires vast efforts in terms of safety and quality 
aspects for lifting, positioning, welding and coating within 
the boundaries of an operating blast furnace plant. Pre-
assembly and coating of the vessel in a workshop would 
allow a safer and more effi cient fabrication and erection 
effort (Figure 5). While this approach is relatively common 
in the petrochemical industry, it is not widely accepted in 
the steel industry, with only an occasional single-piece 
erection of, for example, a gas cleaning cyclone on record. 
For the project, this was carefully evaluated by the end 
user, plant engineering and workshops. It was clear that 
the approach had many advantages including:
`  Improved ‘as built’ quality.
`  Shell erection time reduced from 35 to 2 days.
`  Minimal interference with blast furnace operations.
`  Reduced safety risks related to construction time, 

working at height, scaffolding, hot works such as 
welding and confi ned spaces.

`  Reduced construction management risks, relating to 
shifts and delays in the project schedule.

r Fig 6 Topographical considerations for landing, transportation and erectionr Fig 6 Topographical considerations for landing, transportation and erection

r Fig 7 Stove being lifted, showing confi guration of main and 
tail cranes
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assessment, verification of dimensional tolerances and, 
in the case of refractory materials, selection of a number 
of random samples for testing. For this project, more 
than 250 refractory tests on 50 samples were performed. 
All refractory testing was carried out at the Ceramic 
Research Centre, a testing and research facility located 
in the Netherlands, that is independent of any supplier.

The stove vessel was manufactured at West Welding 
in western Finland across the Baltic Sea from the steel 
plant, in a workshop that fully utilized semi-automatic 
welding and surface treatment of large-scale pressure 
vessels. West Welding was selected for their track record 
in manufacturing such vessels for single-piece erection in 
other industries.

 
On-SiTE ApprOAch
The industry first of erecting a hot blast stove vessel as a 
single piece was made possible through a team effort with 
full commitment from the end user SSAB, West Welding 
as the vessel manufacturer, Viafin for on-site installation, 
crane contractor Havator and of course Danieli Corus in 
the role of plant engineer. 

Before the arrival of the stove vessel at the Oxelösund 
dock, the lay-down area preparations as well as the removal 
of obstacles, excavations and civil works in the stove’s final 
location were completed by SSAB. Platforms connected to 
the existing hot blast system were modified to allow for 
further extension once the new stove 47 would be in place. 
The vessel erection was completed within one working day. 
The joint project team kicked off with an extensive toolbox 
meeting to align schedules and procedures. The lifting 
procedure itself, from the vessel leaving its supports in 
the lay-down area to the initial fixation to the foundation 
bolts, was completed in less than two hours.

A very challenging aspect of the single piece lift of a hot 
blast stove is in relation to the refractory-lined, hot blast 
outlet nozzle, which in this case was welded in the workshop. 
This nozzle on the stove must connect to the existing Hot 
Blast Main elevation within extreme tolerances. The true 
elevation on site was derived from several measurements 
during the preparation phase, using 3D scans. The tolerance 
specified was +/-3mm and this was met.

During the pre-shutdown phase, the hot blast stove 
internals (checker support, ceramic burner and refractories), 
the combustion air fan, the combustion gas down leg, 
the hydraulics room and platforms, were installed. Final 
connections to the existing system were prepared, but 
completed only during the shutdown.

Connection to the existing system
The hot blast main extension was prepared as a pre-
assembled module for installation, including its refractory 
lining. The existing end cover was re-used. During a five 

The procedure had to be duly prepared and pre-assessed 
extensively focusing on three main areas:
`  Plant-wide commitment to the approach.
`  Transport route from workshop to foundations.
`  Crane capacity.

Outside the plant, the route from the fabrication workshop 
to the nearest dock was assessed for load capability and the 
presence of railroad crossings, bridges, flyovers and overhead 
power lines. Earlier experiences obtained by the mechanical 
workshop in Finland helped clear all of these issues quickly.  
At the SSAB site, a suitable landing point for a barge to 
transport the vessel was selected, having a favorable route 
towards Blast Furnace No. 4. This route was assessed for 
overhead obstructions and particular care was taken to 
check load capabilities on and around railroad crossing 
and the presence of underground piping and cable tracks. 
In situ, a few potential lay-down areas were evaluated for 
their accessibility as well as their suitability for positioning 
the required cranes. An area at the west side of the furnace 
was nominated for its accessibility, the shortest transverse 
lift path and the possibility to prepare the area for the lift. 
Figure 6 shows some of these considerations.

The lifting contractor prepared a comprehensive crane 
plan, stipulating the crane requirement for the 100t vessel, 
given the elevation of the obstructions along the lift path 
and the required crane reach. For the lifting operation, a 
main crane with a 750t nominal capacity was required. 
To support the main crane during the tilting of the vessel 
at the beginning of the lift, a 160t nominal capacity tail 
crane was required (Figure 7). Additional, smaller cranes 
were required for manipulating the counterweights of the 
main crane, the removal of the vessel supports from the 
lay-down area, which were in the path of the tail crane, 
as well as for practical jobs, such as hoist attachment.

This comprehensive assessment of the transport route 
and detailed crane plan gave all parties the confidence 
that the procedure could be completed safely and secured 
the commitment of end-used SSAB, which was crucial for 
the project.

EXEcUTiOn
Manufacturing
Manufacturing quality is especially critical for ‘long 
lifetime, no-maintenance’ equipment like the hot blast 
system shell and internals. Therefore, materials and 
equipment for the stove project were procured only at 
approved suppliers. Refractory materials, the checker 
support, burner support and casing were all inspected at 
the respective production locations of the manufacturers, 
by Danieli Corus inspectors. For this project, Danieli Corus 
conducted over 20 inspection visits.

Inspection activities include a visual appearance 
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day shutdown, all the mains and ducting were connected. 
The hot blast valve and the balance of the platforms and 
staircases were installed after the shutdown.

OPERATION AND PERFORMANCE
After the installation activities were completed, the new 
stove was heated up successfully as per the schedule 
required for silica refractories. The performance guarantee 
test was cleared with the values indicated in Table 2.  The 
lower blast temperature and volume is a result of system 
and demand limitations.

During operations, no vibrations of the stove were 
detected by the vibration measurement devices, specifi cally 
mounted for this purpose. Shell temperatures were within 
specifi cations, and emissions and noise were within the 
limits. The waste gas temperature turned out to be lower 
than had been calculated, a clear indication that the stove 
capacity was more than suffi cient.

Performance has been stable since the initial start-up. 
The hot blast temperature and hot blast volume have been 
slightly lower than anticipated, but this is accounted for 
by the two oldest stoves in the system, that have been 
limiting the performance of the overall hot blast system.

CONCLUSIONS
SSAB, Danieli Corus and contractors have built a fi t-for-
purpose hot blast stove 47, as an extension to the existing 
hot blast system. The new stove has been a major step 
towards a higher and more reliable hot blast capacity for 
Blast Furnace No. 4. If a third modern stove and a waste 
gas heat recovery system are installed, fuel effi ciency of 
the blast furnace will improve further.

The erection methodology has been a great success. 
Due preparation and assessment have been a worthy 
investment for a swift, effi cient and above all safe erection 
phase. For future projects, feasibility of this methodology 
will be assessed for sites with suitable docks and relatively 
straightforward routing towards the fi nal location. Single-
piece erection of larger vessels is possible with the main 
constraint being accessibility (for example, platforms), 
rather than crane capacity. Whenever such constraints 
would prevent this erection methodology, lifting the vessel 
in two or three pieces will be worth evaluating. MS

The authors wish to acknowledge everyone involved 
at SSAB, West Welding, site contractors and of course 
within Danieli Corus for their contributions to making 
this industry fi rst happen. The erected stove is shown 
in situ in Figure 9.

CONTACT: comms.offi ce@danieli-corus.com

Performance guarantees Units Contract Actual
Hot blast volume Nm3/h 125,000 ~120,000
Hot blast temperature °C 1050 ~1025
Time on blast minutes 45 ~40
Waste gas temperature °C 400 ~320

r Fig 8 Transport by road and barge

r Fig 9 Erected stove in situ

r Table1 Performance guarantees


