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EDITORIAL
Dear valued friends,
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The customers for the consulting projects 
are integrated plants as well as EAF based 
plants with various steel grades and steel-
making equipment. The target of BSE is to 
��������	 �
���	 �����������	 ���	 ��������	
by smart adaptation of selected method 
and technology from mini-mills, based on 
the experience of the own steel plant BSW 
– one of the world’s most successful mini-
mills.

BSW mini-mill in Kehl / Germany – an ex-
�������	
�	��
���	�������	����������

Many mini-mills have very similar equip-
����	 ���	 ��������	 ����	 ���	 �
��	 
��	
����	 ���	 ��	 ���	 ��	 �
�	 ����	 �������	
mini-mills of the world can be described 
to the point with the widely-known @#��-
	����� A�	�������B: Educated and well-
trained people care for reliable equipment, 
and high productivity leading to low cost 
production.

A��+����(�������
Transforming this philosophy into appropri-
����	 ��������	 �������	 ��	 �
�	 ����	 ���!	��	 �
�	
BSE consultants and customer manage-
ment.
Subsequently, a team of BSE/BSW ex-
perts does an elaborate investigation at 
the customer plant and develops concrete 
measures together with their customer 
counterparts.
The next integral part are management 
seminars and operation / maintenance se-
minars for selected customer personnel at 
BSE/BSW in Germany.
Finally, BSE assists the customer with imple-
mentation of the measures by few follow-up 
visits at the customer site. 

Seminar groups of Nanjing Iron & Steel 
at BSW – Classroom training and plant 
observation with BSW/BSE personnel

�������A��+�����	����	��
The following overview of current BSE con-
sulting projects for cost reduction shows a 
clear focus on China:

 Nanjing Iron & Steel
 Shandong Laigang Yongfeng Steel
 Zhuhai Yueyufeng Iron & Steel
 Maanshan Iron & Steel
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The new Finite Network Method – uniquely 
with BSE – allows for precise Calculation and 
Simulation of EAF High Current Systems 
I��	�	���	������%�����	����������������	����	�	���J�������8������3�J84
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��������	�������������������	�������
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��	������	��)���������������	������
�����������������	���K���������	�����-
�������������

#���������L�9�
��������
BSE’s high-accuracy calculation is based 
on the innovative work of Prof. Farschtschi  
and has been further developed for appli-
cation at EAFs by BSE electrical experts. 
The Finite Network Method allows for the 
����	����	��	���������	��������	����������	
of the high current system that were inac-
cessible in the past and thus allows to ul-
timately explore potential for optimisation.

(���	���	��
In general, BSE utilises FNM as a stand-
alone computation service for optimisation 
of existing customer equipment as well as 
for tailor-made design of electrical hard-
ware components delivered by BSE, e.g. 
current conducting electrode arms.

�������	������������	���������	��	������	
��-
den in:

 Regulating performance and power 
input:
- Reduced dynamic unsymmetry by design
- Direct arc voltage regulation by realistic 
real-time calculation of inductive couplings

 Mechanical design based on exact 
forces and momenta

 Loss optimised design

FNM allows for realistic calculation of:
 Current density at each point of the 

high current system (determines the local 
electrical and thermal stress in conductor 
material)

 Exact short circuit impedance and 
unsymmetry. Short circuit tests (dip tests) 
will not be necessary any more.

 Measure the real arc voltages in real-
time, improve regulating performance

 Real static and dynamic forces and 
momenta acting on the mechanical system 
(masts, roller guides, electrodes, cables)

 "�������	����	�������
	��	���	�����	
around the furnace including shielding 
�#����

 Induced eddy currents in peripheral 
conductive parts of the furnace (heating 
by losses)

 $�������	�
�	�#����	��	�������������	
material like steel

%.������

Current displacement towards the edges 
of the arms, indicating the high load of 

the cable connections. Compared to the 
����
���
���	�����������
	������������
-
ence in current density magnitude is of 

order 1:100.

Very inhomogeneous current density 
distribution at the external delta closure 
	�������
���	
��
���	��������
������
��

of order 1:5 up to 1:10.

Situation inside the graphite electrodes. 
����
�������������������
	����������������
the current displacement outwards (skin-
��������������

��������������
�����
are varying and are of order 1:2 over 

the length, but of order 1:100 at the tip.
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Using the Latest Current Conducting Arm 
Technology together with the FNM

%(��8�����	���	������(��������$�����(����	�����3M$(4

I�� J�
������ 0"1H�� #$%� ������-
����� 	��������� ���� ������� ���� �����
��
������ �'	������ ��� (��������

$����� (����	����� 3($(4� 	�� J��������
(7�

A��+����(�������
BSE previously commissioned success-
fully a TempSamp Manipulator at ASA in 
2009, since then ASA and BSE had a very 
close relationship.

%�	'*+1�	3�3	���	��!���	��	���	�	�����4
made solution for their non-sturdy super-
structure. When the project was jointly 
�������	 ��	 ������	 �����	 �
��	 ��	 ���	 ����	
necessary to upgrade other components at 
the EAF. The goal was a higher reliability 
and more power input in order to reach the 
highest possible productivity.

$��������$����
The conventional bus-type arms had to be 
replaced by the new innovative BSE cur-
rent conducting Arms, together with new 
columns, state-of-the-art roller guides and 
the mentioned superstructure.

The main challenge of the project was 
initially the project time of less than nine 
months. BSE delivered the entire detail en-
gineering in consideration of all local cir-
cumstances and with the aim to design a 
reliable and top performing furnace. State-
of-the-art electrode lifting cylinders and the 
electrode guiding system were delivered 
by BSE. The manufacturing of the other 
equipment was made under the customer’s 
scope in North America and Europe. 

J���%���������(���
BSE developed a new design for conduc-
tive electrode arms with a steel body and 
������	
������	

New BSE design for electrode arms with 
copper and steel

�		��������
�!	������������������
between steel and copper

The BSE design does not rely on copper 
plating, but on a separate copper shell that 
surrounds the steel body with a gap. The 
copper shell is suitably welded to the steel 
body. 
The advantage of this design is the very 
direct and homogeneous cooling of the 
current-carrying copper surface. Due to the 
high copper thickness of 10 mm, the cur-
����	���	��	���������	���	�
�	����������	��	
lower than with the conventional design. 
Furthermore, the negative impact from the 
6�!��	�#���7	��	������	��	���	�������	8�	
a conventional arm the currents tend to go 
to the corners, but with this new design the 
corners are round and bent (not welded 
anymore). From the maintenance perspec-
tive, the arm is easy to repair in case of arc-
ing, because it can be patched (welded) 
with a standard copper sheet. So far, at 
none of the installations has this been nec-
essary.

(���	���	�������J8
To calculate the perfect power input de-
sign matching to this furnace, BSE used the 
new Finite Network Method (see page 2)

Extremely inhomogeneous current density 
distribution prior to the modernisation

7������L�#���?��
The project implementation was done with-
in 14 days of stoppage.
Also the operating results are excellent with 
the new copper / steel electrode arms. At 
ASA the bus tube arms with a long phase 2 
have been exchanged by the new BSE 
design simulated with FNM beforehand. 
ASA reports an increase in power input 
by 1 MW on average and an improved 
power factor. Congratulations to ASA and 
thanks again for the great project!

Installation of components at ASA site
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Innovative Tool Exchanger providing new  
Functions and achieving Real Multifunctionality 

M����������#$%�8��	7I#��	���(�����	�������%.������������
9�����������

M��	��� �����	������ ��	����
�	������ ���� ���� ����� �.-
�������� ���� ���� 8��	7I#�

�������� ��	�� �����	�� #$%� ��	��	���� ���
�����	�����'	�������������.�������
��� ������ ���� ���	���� ����	���	���� ���
������������/���������	������������	��
����$��������	�������������.�����-
���������������������.	��������������
������������ ���� ������� 	������	���>�
�������������������
������#$6�

����$��������	��
%�	 �
�	 ����	 �����	 ��	 ���	 ������������	 �
�	
"���=8�	 ���	 ����	 ��	 �������	 �������-
ture measuring and sample taking. The car-
tridge exchange (in safe distance from the 
furnace door) is done either manually by 
the operator or automatically by means of 
a special cartridge rack.
BSE robots with this function are in opera-
tion in Asia and Europe.

"����#$%������������������'�������-
��	�������������)*'�$�+���������

����������$��	3�����4������+'�����

J%6�>������%.�������
>
�	 ��?�	 ����	 ���	 ��	 ����	 �
�	 "���=8�	
more functions by using a tool exchanger. 
Since no simple and rigid solution could be 
found on the market, BSE has developed its 
own tool exchanger.
>
�	��@	�������	������	
��
���	��?�������	
��	 ������	 �����������	 �#����	 H�	 ���-
matic or hydraulic cylinder for clamping is 
needed. Also no limit switches indicating 
the tool readiness are implanted. The rea-
son is the same as with the cylinders: The 
lifetime of such equipment operating at or 
in the EAF would be too short and main-
tenance intense. Furthermore, if there is a 
failure, the operator has the opportunity to 
attach (hang) the tool manually.

�		���������
���	��
���	����%'6

Simple mechanical solution with special 
plates mounted on the tool to be used 
+��������������
	�	���
��+
����������

J%6�>�9����������
%�	�����	��	��������	������	���	��?�������	��	
furnace inspection, the idea came up and 

��	����	 ��������	 ��	�J��	 �
�	"���=8�	
with a door camera.
At the end of the heat, the TempSamp tool 
is quickly replaced (with the new tool ex-
changer) by a special camera tool, con-
sisting of a thermal camera attached to a 
������	 >
�	 "���=8�	 �������	 �
�	 ������	
through the furnace door into the furnace, 
�
���	��	��������	�	���������	��������	
K��#�����	���������	���	������O	���
	�
�	���-
lowing tasks:

 Detection of skulls
 Searching for cooling panel leakages
 Scanning of refractory status
 Visual bath level measurement

Automatic EAF inspection with thermal 
camera at BSW

The system was successfully implemented 
at BSW and has been supporting the op-
erators with furnace inspection, mainly de-
tection of skulls and leakages, since.

The next idea is to combine the scanning 
of refractory status with gunning machines, 
i.e. the gunning machine shall receive the 
information from the camera in order to pre-
pare / calculate the next gunning process 
according to this information.
BSE will keep you updated on this and fur-
ther developments.
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Flexibility of TSM Components for High Variety 
of Applications and Functions

*��������	�������	����#$%����
�������$8�����(.	�)������������$8���� 
������$�����P����3<����4

#��	��� ���� 8��	7I#� �	��� 	���
���	���� ����	���	����� ����� ����
���
���	����� ����$���� 8�-

�	�������3�$84�	��������������	�-
������������������������	?�������-
����'	��������������	�	����

�$8�$����
The concept of the TSM Smart comprises a 
fully functional TSM unit added to a classic 
BSE lance manipulator by using the existing 
foundation and steel column of the lance 
manipulator. The TSM Smart together with 
the oxygen / carbon lances of the lance 
����������	���	�������	�������	����	����	
injection and accurate TempSamp function 
in one tool from one furnace side – no ad-
��������	����	�����	��	��J�����
The new TSM Smart is suitable for most ex-
isting classic BSE lance manipulators.

����������
���'"�����+
������7

�7��������	������������������	
 
�����	����	��8����	�	�������	���

�$8��������
�����
The customer intended to improve safety 
for its operators and increase productiv-
ity by replacing the manual temperature 
measuring / sample taking with an auto-
matic manipulator.
The solution, mutually developed and en-
gineered by BSE, comprises two identical, 
interchangeable TSMs for the two convert-
ers. While in parking position, the installa-
tion on the tapping side and the compact 
design of the manipulator leave enough 
work space in front of the converter and 
provide easy access to the manipulator 
for cartridge exchange and maintenance. 
Immediately before tapping, the tempera-
ture measurement and sample taking is 
performed simultaneously by means of a 
������	���������	Q�	��	�
�	
��
	��?�������	
of the manipulator, measuring is feasible 
��	�������	������	����	UX[	��	\*[�	��#�����	
refractory levels and skulls up to 750 mm.

Both TSMs were installed and started-up in 
March 2016. Beside the safety aspect the 
TSMs have also increased reproducibility, 
��?�������	 ���	 �������	 ��	�	 ����	 ������	��	
2 minutes per heat compared to the old 
measurement practice.

�$8�(.	�)����������
BSE was awarded with the engineering 
and supply of a TSM for the 130 t DC EAF 
at ������$�����P��� plant in Fukuoka 
(Japan).
The special space situation at site required 
a tailor-made solution and new approach.
BSE engineers designed a new generation 
of TSM that is equipped with a new axis 
control system.
���
	 �
��	���	���
������	
��
��	��?�������	
and a higher safety standard for operators 
are available.
The successful installation of the TSM 
took place in August 2015 within budget, 
schedule and expected results.

Explaining the functionality of the axis 
control system at BSE shop test

�����	���	3�	�'��������%'9�����
� 
successful installation
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����������	
�����������������������������
Type, Size and Operation

/	��������������Q����	���3/�Q4�����������������	K��������������	��
(�	������%�����

L��	����	��� ��� ��	��	���� ��������
����� ���	������ �
���� ������ ��	��
���� ����� �K���	��� ����� ���� ������

	������������	���	�����	�
����	���	������
�K������������'	������

>
�	���	�#���	�������	���	����	�
�	�����	
governmental limits in terms of dust, dioxins 
and furane, but they must be also capable 
of managing today’s and future heat and 
dust loads of the furnace. Additionally, 
good environmental working conditions for 
the employees shall be achieved by apply-
ing the necessary exhaust to the building.
BSE also provides solutions to these chal-
lenges: various analysing tools (e.g. Fluid 
Dynamic Modelling), engineering services 
�	 ��	 ��������	 �#���	 ������	 ���������-
tion with High Temperature Quenching 
(HTQ) technology as a key component.

The HTQ rapidly cools the gas from the di-
rect furnace evacuation by 	�+���	��������-
��	�������������������������SS����
	��������	��� ����	��� �����. Beside the 
reduction of dioxins and furane, the HTQ 
���������	 �
�	 ��������	 ������	 ��������	
��	�������	�
�	Q@$	������	�#���	�����	
���	���	����	��	�
�	������	>
�	�����4�����	
nozzles can also be used separately in wa-
���4������	����	��6���!	�
�����7�	������	
a better bag house utilisation by reduced 
and stable temperature.

The following overview of BSE’s latest HTQ 
projects shows that the HTQ technology is 
applicable for various furnace types, sizes 
and operations:

���������������
8��	 �������	 
��	 ��	 ������	 ���
	 ���	
limiting values for dioxins and furane emis-
sions and therefore decided to equip the 
Consteel furnace (130 t) with the BSE 
HTQ technology.
Based on measurements at site and desk-
top analyses, BSE together with the custom-
er developed the technical solution consist-
ing of one cooling tower (engineered by 
BSE and constructed by the customer) 
equipped with 26 spray nozzles, one 
valve rack with two water booster pumps 
and the necessary electrical equipment.

�	�������

�������	��;�<��	��	-
���=�����������+
�����>��		�����	��
�
���������
��3�+������������	�����

�������������
The intention of another customer is to in-
crease production of its meltshop (4 Con-
arc furnaces) from 2,9 million tons present-
ly to an annual amount of 5 million tons. To 
����
	�
��	������	�
�	�#���	������	��J����	
an upgrade to cope with the new situation.
Furthermore, the design of the upgraded 
system must consider the limited baghouse 
capacity as well as the combination of 
converter process (with oxygen injection 
up to 24.000 Nm3/h due to high content 
of DRI and hot metal) and EAF process.
The actual scope of supply was deter-
mined by an engineering study of the com-
�����	�#���	������	�����	 ��	 �
�	
�������	
�������	 �
��
	 ������	 ���������	 ��	 ������4
made HTQ systems for all four furnaces.

���
���	�����%(�
Another customer operates two 95 t EAFs 
(one carbon steel furnace and one stain-
less steel furnace).
The existing fume emission control system 
from 1994 caused too high temperatures 
at the baghouse as well as high pressure 
drop and duct wear, leading to compara-
������	���	��������	���������
After a furnace modernisation in 2012, 
featuring also a new BSE Lance Manipula-
tor and Virtual Lance Burners, the heat load 
of the dedusting system increased even 
further.
As a consequence, BSE was awarded with 
a conceptual engineering study of the en-
tire fume emission control system in order to 
adapt the system to the future production 
requirements with the aim to reuse most of 
the existing parts. The customer decided 
to implement some of the recommended 
measures, including a new damper control 
system, extension of the existing baghouse, 
new impellers and replacement of the force 
draft cooler by a HTQ chamber. A new 
dry duct will connect the exit of the HTQ 
chamber with the existing canopy exhaust.

?���������	��;�<�������
��3����%��������
workshop prior to shipping
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BSE Events: Learning and Networking –  
From Steelmaker to Steelmaker

(�������������A���������0"1=�����A��
	���#$%�$�����	��0"12�

#$%�(�������0"1=
The 2016 programme of the BSE Acad-
emy features courses with various steelmak-
���	 ������	 ���	 ��#�����	 �!���	 ���	 
������
�	
levels. Apart from the acquired know-how, 
the course participants also appreciate 
���	 ������	 ����	 �
�	 �?�
����	 ��	 �?����-
����	 ���
	 �
�	 ������������	 ����	 ��#�����	
companies.

 June 20-23
%(��%�����	�������%�����	�	���

 July 05-07
A��
���	
��8�	���������	��%(�

 September 26-30
%�
	�����������������������������
$�����*������

 8������	+*4+'
7���	���A��������������������	�������
U����A������

 November 07-09
A�������8��������

I��	��������������������������	����
	�������	����������������	������������
���������������	��C

�������)�������

$(:%��/%�9(�%

#$%�8	�	)8	��� 
$�����	��0"12
From (��	��0����(��	��H��0"12, BSE will 
host the 6th International Mini-Mill Sym-
posium in the famous spa town #����)
#�����L�5������.

Under the motto @�����������������IAB�
(Technology, Operation, Aeople) BSE 
once more will provide you an ideal plat-
form to experience the steelmaking commu-
nity and to network with colleagues from 
all around the globe.

The Mini-Mill Symposium is an invitation 
only event. The� 	�
	���	�����	�����������
���	��������L������0"1=.

If you would like to get more information 
about this event respectively receive an in-
vitation, feel free to contact us by E-Mail 
or phone.

New Symposium venue in the heart of 
the spa town Baden-Baden in Germany 

close to BSE/BSW

Look forward to presentations given by 
high-level management and experts from 

all around the globe ...

... together with an enjoyable and memo-
rable social programme
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