G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




iz R

W
ol 1

K
fi2e
"m T

1
=]

=

o

N

MICROCOPY RESOLUTION TS CHART
RNATIINAL BDRE A 8 TAT AR e




RESTRICTED

09964

BLAST FURNACE EXPERT ,

\
)
-~
\v’

TURKEY .

(DP/TUR/76/038/11-06)

Finel Report prepared for the Government of Turkey

by

Leszek Krol
Expert of the United Nations Industrial Development
Organization acting as executing agency for United Nations

Development Progremme

This report was not edited, commented upon or cleared by
UNIDO and therefore does not necessarily reflect the views
of the Organization.

Ghie . -




1. Introduction

This report is concerned vith the split mission DP/TUR/76/038/11-06
in Karabik, Turkey. The mission was split into three phases:

- first, from 1 November 1978 to 15 December 1978, (covered under
DP/TUR/TT/01k4)

- second, from 2 September 1979 to 1 October 1979 and
- third, from 5 February 1980 to 5 March 1980.

In close agreement with Turkish Iron and Steel (TIS) Management
in Karabik the first phase of the mission was meinly devoted to the
modernization relining of the blast furnace in 3 (BF3), the second
to modernizaticn works on the blast furnace in 2 (BF2) and the last,
third part of the mission, to elaborate the programme for the moderni-
zation relining of the blast furnace in 1 (BFl1).

During the three phases of my mission the evaluation and recommen-
dations for current blast furnace operation in Karabiik Steel Works were
continuously provided. Part of time was devoted to Sivas CGroup preparing
the feasibility study for Fourth Steel Works in Sivas, Hasancelebi Group,
and Steel Works in Iskenderun and Eregli. ’

The findings of entire mission are presented in four parts:

1. Reviewing mcdernization works of BF3, which were prepared
and performed during the 1lst and 2nd phese of my mission.

2. Reviewing the entire modernization works of BF2, which were
prepared and performed during the 2nd and (3rd) last phase
of my mission.

3. Calculation of basic data and elaboration of preliminary
dravings for future modernizetion BFl. These works were
done mainly in the last phase of my mission.

k. Proposals and remarks to the current BF’s operation in Karabiik
in the light of earlier presented recommendations (see the Final
Rzport of the first mission %o Turkey on 20 May 1978 and Interim
Reports of the first and second phases of current mission).

Major data and main sketches are presented in Appendices.

I am very grateful to Turkish Iron and Steel Management and Karabiik
Steel Works Staff for their friendly assistance and great collaboration
in all ranges of my activity.




2. Findings

2.1. Evaluation o performed BF3 modernization works.

In the period from 19 April 1979 to 25 June 1979 were performed
renovation works on BF3. Despite very short time for preparational
activities, all works undertaken on BF3 by only TIS staff, without
any assistance from outside were done with excellent quality. It was
performed under the great programme of the construction which brought
the fact that the present BF3 is "a new, modern blast furnace built
on the old foundation".

Almost all points of wide programme of modernization (see Interim
Report of 1-st phase my mission) were fulfilled. In details:

2.1.1. BF profile was changed with increasing number of tuyers
from 1k to 16.

2.1.2. New shell performed in Turkey was applied.

2.1.3. New copper coolers casted in Castin- Department Karabik
Steel Works, were installed.
A very advanced air cooking system was built in the bottom.

2.1.k. The lining was made in accordance with the previous agree-
ment, using the refractory delivered by Brothal, F.R.Germany.
A nevw stable throat armour was installed on the top of the
stack lining.

2.1.5. The"worn out” stove lining.was repaired. Part of checkers
and combustion chambers of all three stoves were replaced.

2.1.6. A new blast ring was installed.

2.1.7. New draft chimney was installed with the small hot blast
valve, as the draft chimney valve,

2.1.8. Newly constructed blast elements vere installed according
to prepared drawings. They make possible blast to reach
1100 - 1150 C. Two new chambers tuyers were casted in
Karabii. Steel Works.in order to cope with sdifficulty in
BF operation.

2.1.9. The slag notch was installed.

2.1.10. A newly made big bell was applied, which was casted in
Karadbiik Casting Department. :




2.1.11. Parts of the new control equipment wes installed in very small,
old control room.

2.1.12. A great part of all mechanical and electrical equipment was
improved.

All these changes contributed to the fact that the present BF3
is completely modern and there are no limitations for furtler improvement
of BF operation.

To fulfil the entire prog -amme which should be applied in the future
folloving points were discusse . with Karabiik TIS Management:

2.1.13. Construction of new, bigger control room according to the design
prepared during previous mission. Durirg the installation in new
econtrol room following instruments should be installed in addition
t0 the replacement of old instruments.

- s%ove chimney gas (waste gas) analizer (02,00,002)
- coke moisture recorder,

- water pressure recorders for each cooling region,
- water quality recorders for each coolin-~ region.

2.1.14. 1Installation of stag granulater. Current conditions of stag and
iron transportation (unsatisfactory number of iron laddles and
slag cars) make difficult to increase cast number on BF3 from
6 to 8 per day. Slag granulation should:

~ solve the problem of slag transportation from BF5 to present
slag pit, used in future as granulate stockyard,;

- increase the yearly output of granulated slag from BF3
from 250 to 300 thousand t (see Final Report 20 May 1978,
page 23.)

2.1.15. During the renovation works was the new modarn charging system,
designed by Rheinstahl, F.R.Germany not installed. inspite of
recommendation presented during my previous mission (see Final
Report, 20 May 1978, page 22, point 12).

It is postponed to the undefinite future. Future construction
of charging system on BF under operation, with cause of great
difficulties and production losses.

2.1.16. New blower for BF3 discussed duriné previous mission will be
installed with the realization of the great programme of
modernization for Xarabiik Steel Works' Power Plant (about 1983).

2,1.17, Judging from present BF operation data and raw material costs
installation of fuel o0il injection seems to be unsuitable,




The details of presented points of BF3 modernization programme
were described in the previous report.

Appendix 1 refers to:

2.2.

remarks to the construction and equipment installed on the BF3;

evaluation of BF3 "blow out" and "blow in" periods.

Evaluation of performed BF2 modernization works.

Modernization relining of BF2 was performed from 19 November to
28 Decembe: 1979. In very short time of 39 days several elements of
BF structure were changed, entire BF was relined and BF stoves were
repaired.

BF modernization was prepared during my mission in Karabilkk, new
elements and structure were prepared in Karabilk Steel Works and in the
stopage time all works were carried cut by Karabiik Steel Works Staff.

During the stopage all the below mentioned points were performed:

2.2.1.

2.2.2.

2.2.3.

2.2.h.

2.2.5.

Installation of new big bell with diameter 3150 mm (10' - k").
This solution increases distance between big bell and throat wall
from 608 to 711 mm. New bell was casted and machined in Karabik
Steel Works.

A new shell was installed in the bosh which originally had no
shell. The new, welded type, 25 mm thick shell is connected
to the top with the stack ring and in the lower part with old
hearth shell.

Installation of new type of copper coolers in bosh region. This
type is similar to coolers used on BF3. Coolers were cast in
Karabilk Steel Works' Foundry.

The relining was performed according to earlier agreement. For
improvement of bottom lining construction, the 40O mm thick layer
of graphite blocks were used below bottom carbon blocks. The
refractory materials are delivered by Brothal, F.R.Germany.

New bigger control room was built for BF2. There are installed new
instruments and recorders according to the list presented in my
previous Report. : '

During the stoppage were two platforms around BF stack constructed
to maintain thermocouples installed in BF stack lining.




2.2.6. In the repair time, the upper part of stove checkers and
lining of combustion chamber were changed.

To complete the entire programme which should be applied in
the near future following points, which were not performed during
the stoppage time are recommended:

2.2.7. Newly constructed tuyers should be installed. According
to present satisfactory results of new, two chambers tuyers
on BF3 it was sgreed to install the same type of tuyers
on BF2.

2.2.8. According to the conclusions connected to all my Reports
two weighing hoppers should be installed for coke.

The installation of very advanced charging system developed
by Rheinstahl, F.R.Germa-y is postponed to undefinite future.
During the stoppage was neither Rheinstahl system, nor simply
weighing system installed ~ proposed in my Reports. In the last
phase of my missioun (February 1980) it was finally accepted by
Mr.I.Korkmaz designated by the Karabiik Managem:nt, that the screening
and wveighing system would be installed in future in order to give
more satisfactory results. The details are presented in appendix 2.

Appendix 2 is also connected to:

~ Remarks to the constriction and equipment installed on the
BF2

~ Evaluation BF2 "blow out" and "blow in" periods.

2.3. Modernizeation programme of BF1

BFl was blown in the year 1939. Assumed time of relinj.z,
preliminary accepted by MS Karabilk Management is spring-time 1982

BFl retains the original structure without changes. Furnace
and stoves shell are rivetted, Stack is supported by 8 volumns, and
bosh is built without Jjacket, using only rings to bind the lining.
During the last relining on BF2 were performed a few modifications.
Short time for preliminary works limited the range of modernization.
Two years until BFl relining gives possibility to extend rangs of
modernization, On this base during my last phase of mission
(February 1980) was established Group headed by Mr.Erlan GSksu
to prepare future BFl modernization. During February 1980 all
activities were concentrated to the following points:



- Examination of the present condition of BFl (mechanical
electrical equipment and structural elements), necessary
rage of renovation works. This part of activity was done
by TIS Karabiik Staff. Results of examination are whown
in appendix 3.

-~ FElaboration of the proposals for modernizafion programme.

On the meeting held on 26.2.1980 it was confirmed that main
part of all elements of BFl are worn out and during the relining it
must be chosen:

- Whether the present structure should be utilized or

- newly constructed structure specially designed should be
applied.

These two alternatives are reason for two alternatives of
future modernization programme:

-~ programme "minimum", which is an expanded programme per-
formed last year on BF2 and

~ programme "maximum” which is in reality the erection of the
new BFl on the old, reinforced foundation.

2.3.1. BF1l modernization programwe "minimum”

brogramme "minimum"” can be compared to executed modernization of
BF2. The future BF2 modernization should contain following points:

1. Installation of the shell in the bosh. The construction should
be prepared the same as for BF2. The new, 25 mm thick, welded
bosh shell, will be connected on the top with the stack ring,
in the lower part to new, welded hearth shell.

2. Installation of new constructed, welded shell into the hearth.
The original rivetted structure is very cld. Application of a
new type hearth cooling causes also the change of hearth shell.

3. Change of the all cooling system. 1In the furnace bottom and partly
in hearth should be installed new type stave coolers. For the
bosh region should be designed new type copper coolers. It must
be put into consideration - coolers to stack, connected with
the old, rivetted shell. After 40 years practice without coolers
in this region, current stage of the old stack shell, refuses the
solution used normally in modern BF construction.

-




4., Correction of present BF profile. First change performed
on BF2 concerned big bell dia only. It vas caused by the
fact, that all refractory was earlier ordered, and should
Ve used to relining.

BF1 profile should be changed according to the data shown

as the alternative 2 (appendix 3). It is proposed to in-
crease the hearth dia from 4572 to 4800 mm, “osh dia form

5791 to 6000 (5900) mm and strongly feduce the throat dia
from 4572 to 4200 (4100) mm. Height of bosh parallel and stack
will be also corrected.

Correction of BF profile can cause change of the BF shell
shape.

5. Installation in the throat of the modern type throat armour.

6. Installation of new big bell with 2700 (2600) mm dia and new
big bell hopper according to given proposels during my mission.
That solution increases distance between big bell and throsat
wall to 750 mm.

7. The lining constructior. should be done using high alumina bricks
in the lower part of stack, bosh parallel and bosh. 1In the
hearth and bottom should be applied the same structure as on
BF2 corrected to the new dimensions.

8. Installation of new hot blast elements (neck, goose-neck,
elbow, blow-pipe, ituyer and tuyer holder) the sgme as on BF3.
They can raise blast temperature to 1100 - 1150°C.

9. Installaticn of new hot elements and increasing hot blast
temperature requires change of the blast ring. The main data
of nev blast ring and blast main are given in appendix 3. Not-
able changes in blast ring construction are:

-~ increasing the inside dia from 790 to 900 or 1000 mm,
- increasing the thickness of refractory from 294 to 405 mm.

It makes possible to use three layers: permanent layer and
two "working” layers of high alumina bricks.

10. During the relining time the higher part of stove checkers -
and lining of combustion chamber must be changed. It can be
considered following alternatives:

- repair the stove lining maintaining the old structure.
In that case maximum blast temperature can reach 850 C.

- reconstruction of the stoves of old shell according to

the alternative 2, which gives possibility to increase blast
temperature 0 950 °C.




- construction new stoves with 6 m dia and 30 - 32 m height.
That solution increases but temperature to desirable 1100 C.

The two last alternatives require change of stove burner.

According to the TIS General Manager's request stove recon-
struction will be executed in September 1980.

11. The draft chimney similar to BF3 should be installed. The

l2.

13.

catisfactory result on BF3 with draft chimney valve in Karabiik
Steel Werks is the good reason to desi_ 1 and construct new craft
chinney valve with dia adopted to BFl.

¢
Current control equipment is very limited:

- built the new control room, bigger than for BF 2,

- install new control equipment according to my previous recommen-
dation for BF3.

Installation of thermocouples in stack lining requires construction
of two new platforms same as on BF2.

Installation of new screening and charging system for coke is
required and will be constructed by "Nace" firm in Ankara.

That very serious problem was not solved more than two years

ago and must be taken up as soon as possible. It means that during
{1he stoppage should be performed some improvements to connect the
coke screening and charging system to BF automatic charging system.

2.3.2. BPBFl modernization programme "maximum"

The programme,"minimun'was limited by o0ld stack construction.

Charge of blast furnace tuyer number from 8 to 10 Correction of
BF profile requires change of upper part BF foundation and therefore
change total BF construction.

Programme "maximum" roughly contains:

Change of BF profile. The new profile (see alternative 3 and b in
appendix 3) was calculated to the current trend and the best examples
in the world.

The main changes are:

~ increasing the hearth dia from L1572 to L80O mm,

- increasing the bosh parallel dia from 5791 to 5800 (5700) mm,
- decreasing the throat dia from 4572 to 4000 (3900) mm, '
- reducing the big bell dia trom 3353 to 2500 (2400) mm.




2'

90

That correctéon changes the angle of bosh from 78° 1k to
de51rab1e 80 32' 15" (81° 28' 09") and stack angle from
87° 08' to 85° 33 L8".

Together with new profile should be increased number of
tuyers from 8 to 10.

New BF shell will be designed and constructed according

to prepared sketches during my last mission. Shell is
supported by two rows of 5 columns (in each row). Lower
columns extended from the reconstructed foundation to

stack ring, upper rcw of columns is based on the stack ring
and supports throat >latform.

The structure should be calculated and preliminary designed
before September 1980.

Change of columns number and reconstruction lower part of
shell require change and reinforcement of BF foundation.
Preliminary sketches were performed and design should be
prepared at the same time when BF steelwork is designed.

It shculd be installed with new cooling system. Upper part
of stack, hearth and bottom region will be cooled by spray
cooling. In lower part of stack, bosh aprallel and bosh
will be installed copper plate coolers, new type, especially
designed for BFl.

In the region of copper coolers additionally spray cooling
system should be also installed.

Change of BF profile and its construction requires to design
nevw big bell and its hopper. The both new elements can collaborate
with old top gear.

BF lining should be based on the same principle as proposals for
the programme " minimum” and will be designed in autumn 1980.

During the stoppage charging system should be improved and built
new, big control room equipped in wide range of new instruments
indicators and recorders.

New hot blast elements, new blast ring and blast main should be
installed (see points 8,9 and 11 programme "minimum"). :

The new, modern BF requires new stoves. The new (6 m dia, 30 - 32 m
height) stoves will be designed in the next mission acco*d1ng to
the request of General Manager TIS,




2.4, Remarks to current BF operation

New, modern BF3 construction and modernization of BF2 caused
possibility for notable growth of furnace output and reduction of
coke ratio. At present are all conditions of BF construction for
improvement furnace operation fulfi%led. (For example: increasing
blast temperature on BF3 up to 1000 C). The serious limitation on
that way is very rnor burden quality. This weskness of Karabilik Steel
Works was indicated in all Rerorts {see Final ieport, 20 May 1978
pages: 1,2,5,6,9 etc.). These problems were also many times discussed
with Karablik TIS Management.

2.4.1. Coke quality

Coke produced is of low value coals from Zonguldak region.
During last 2 years no improvement was noticed in coke quality.
High ash content up to 21 %, unstaable high volatiles from 1.1 to
2.5 % oversize coke, During blast furnace operation coke crashes
and turns to a lot of coke fines. These are the main weazkness of
Karabiik coke. In the present condition without change of quality of
coals used in coke plant no improvement can be expected. Therefore
realize coke handling facilities between coke yard and BF plants as
soon as possible - coke crashing and screening plant can considerably
improve coke mechanicel proporties.

Before putting into operation coke crushing and screening plant
they must consider following:

- construction new, 600 m long, railway - track,
- design and installation dust cleaning system.
It was considered and presented to Karabiikk TIS Management coke

crushing plant is urgently needed and coke granulation sent to BFs
is needed to be estimated to bring better results of the operation.

At least it wss decided to crush all coke over + 60 mm (instead
installed screens 75 mm) and then screen all coke to 4 classes:

from 40 to 60 nm for BF3

from 25 to lOmm for BF1l and BF2

from 10 to 25 mm for other purposes (for example for sale).
from O to 10 mm to Karabikk sinter plant.

It was alsc considered to screen to 3 classes:

from 25 to 60 mm for BFs
from 10 to 25 mm for sale
from O to 10 mm to Karabilkk sinter plant.




The first alternative is more difficult becaus of using only
the existing conveyer belt between coke crushing plant and BF
bunkers. Very exactly executed programme has to be used to send
classified coke in separated portions ("big" and "small" size coke)
of BF3 and BF1 + 2 bunkers.

The test in the operated coke crashing plant was rerformed to
decide for future programmes.

2.4.2. Limestone

In &1l previous Reports it was vpresented that limestcne used
into BPs has too many oversize pieces and at the same time to, much
fines. Screening analyses taken from time to time on BF bunkers
confirm this view. Karabiik limestone vein is situated only 18 km
from Karabilk Steel works Crashing plent to ensure the size frocm
60 to 20 mm can be installed without any difficulty. During my last
mission that opinion was presented to General Manager TIS.

2.4.3. Sinter :.1d classified iron ores

" Sinter quality was improved during last two years in very limi‘ted
range. Almost all findings and conclusions contained in Mr.R.Jennings,
UNIDO expert, reports are not performed.

BF1 and 2 are working with the unscreened iron ores with enormous
share of fines. At the same time the existing iron ore crushing and
screening plant is utilized in 70 % only. During my mission the pro-
gramme for increasing the screening efficiency on the crushing and screening
plant was discussed. After installation of 8 mm screens during summer time,
instead of present existing 10 mm, the total output of screened ore should
reach 1200 t per day. At the same time should sinter quality and sinter
production be improved.

2.4.4., Improvements of BF operation

During present mission the "o0ld" (connected in previous reports) and
"new" recommendation, especially for BF3 (neration were discussed with BF
Management. :

First of all following prcblems seem to be Lhe most important:

-~ BF3 shoull be tapyed 8 times instead present 6 times daily.
Present U times tap schedule reduces gas and burden fow in
furnace and decrease BF daily output.

~ Alkali balance for each BF should be made daily. Current
high alkali content in burden (12 kg per 1 t iron) mey cause
difficulties in BF operation in the future., This is well recognized
in Karabiik Steel Works.




- New shift report should be used for each shift, especially

for BF3 (see table 13).

- According to previous remarks coke weighing hoppers on BFl

and BF2 should be installed as soon as possible. This problem
was presented in details in appendix 2.

During m mission in Karabiik, Turkey two modernization relinings
- on BF3 (19.4.1979 - 25.6.1979) and
- on BF2 (19.11.1979 - 28.12.1979),

Modernization works were connected several construction changes
and improvements.

During my last phase of mission programme of first sketches for BF1
modernization was discussed and prepared. That activity will continue

3. _Conclusions
3.1.

were performed:
3.2.

in the future.
3.3.

Limited progress was reached in current BF operation. It is urgently
needed to put into operation new coke crushing and screening plapt,
improve quality of sinter, iron ore and limestone, and solve serious
problem of cooling water quality.




Appendix 1

1. Remarks to construction and equipment installed on BF3

During the 2nd and 3rd phase of mission all installed elements,
details and equipment were very carefully inspected. On the base of
this inspection it was presenied in chapter 2.1. that the preliminary,
workshop and erection as well as installation works were excellently
rerformed. Remaining problems are the following:

1l.1. Tight to the shell air cooling pipes in the bottom cooling on the
outlet-side. Recent stage could cause penetration of moisture
into the BF bottom and destroy the carbon mss applied between
cooling pipes and bottom shell,

The simple method of the tightening of this points was discussed
with TIS staff and will be applied.

1.. Use insulation layer in blow-pipes. During the modernization
works new constructed blow-pipes, which should be isolated with
heat resistance concrete, were installed., In Karablik Steel Works
is enough heat resistance mass - Castbrick 25. There is no
problem to apply in the near future on BF3 all isolated blow-pipes
for blast temperature above 1000~ C.

1.3. The most important problem in present BF operation is tne guality
of cooling w2ter, In all my previous Reports it was pointed out
that: "Karabilk cooling water is not a.cceptable"3 Cooling gater
contains a lot of turbidity (up to 1 g per 1 dm” = 1000 cm water)
and has very high hardness (see Final Report, 20 May 1978 page 5,25
and table 6).

In spite of the new constructed cooling system (installed new
coolers, tuyers and slag notch elements) during the summer—time

the process of destruction of BF lining proceeded very fast. At

the end of August 1979, only 3 months after "blow ig", lining
temperature in the lower part of stack reached 1200° C. The
situation improved during winier-time 1980. This condition is
caused, first of all, by unsatisfactory water quality, wrong water
distribution between all cooling sections, but also by slow improve-
ment of burden quality and BF operation. ,

Present quality of cooling water causes very fast worn out of BF
lining and further destruction of water cooling system. This problem
wvas defined as the most important durirg the second and third phase
of mission. (September 1979, February 1980).

In the agreement with TIS Management in Karabilk, in September 1979,
a Group to elaborate very simple methods for improvement of water
quality was established. It was taken into consideration to supply




BF3 partly by clean source water instead "dirty" river water,
to build the recirculation system with possibility for cooling
warm, outlet water in store reservoir. Activity of Group in
Petr. 1980 was unsatisfactory and must be reviewed. The entire
programme should bring notable improvement of water quality but
first of all considerable recution of content of turbidity.

According to the agreement between UNDP in Ankara and TIS Manage-
ment a UNIDO expert to assist in the solution of this very urgent
problem should be sent to Karabiik.

1.4. Method of shell cleaning was discussed; cleaning the watei. runners;
washing cooling boxes with the high pressure water; cleaning shell
of blast ring etc, All these currently applied activities should
partly help to reduce the fast process of lining destruction,

2. Remarks to the BF3 "blow out" and "blow in" periods

During the first phase of mission the programme for "blow out" and
"blow in" periods was discussed in detail. According to the documents
presented by BF lanagement all operations were performed according to
earlies schedules,

On the connected tables the presumed and performed data compared:

— “blow oui" period étable 1)

~ '"blow in" period (table 2)

- drying of BF lining (table 3)

- “blow in" burden (table 4)

-~ BF operation after "blow in" ({able 5)

All activities undertaken by BF operation before and after stoppage
were fulfilled without difficulties, BF 3 reached a normal iron quality
with about 1.5 % Si content 6 days after "blow in". It must be pointed out
that this was a considerable success of BF Management. On table 6 is pre-
sented Si, Mn and S content in iron shown in the first week after "blow in".




D
T -
..... e
USSR IS - _

T
............. oI Ing -
‘w.\/&.Jw.w Y, )

B
~

A S

S~

.

N

<

4

1

Cd

) FORLTON v
Q
<l i
«
- fi
L

........................

————-—-—L‘ LI T
ol
N

R R <
e
e

L) Q

i

1)}

W

2 (R

I

$
1
|
|
1
T
]

..... i . | .ﬂ\.\J‘h.uQUx\wm N\(?.so \-\D sl.‘u
A ?( leﬁ:o ,f,.f -

wn._é; o VUYR 2 St

AP P S DT DTN SN I

. : e
lﬂ.ﬂw»ld.;;ﬂ; Pﬁ?..ﬂ.wi uunﬂﬂoq —

m \‘Nx@\Q\”w__,kr_

iy .w,v.nue\si .qu.;fl.. %
= . hﬁucégcu:im?u ,

H
1

A T \%\is S,\a..w ErTaET
T v VLTRSS




i ,(Q@S& Qn .h.,...u..‘.\.iqﬁ
s “.\Fumbcmm.léwl om?{uo :
;._:_ G Lo )
NNEVIVEN: &{ 62\23 E
: I EF \:5,,835 i -

T_LJ

L oy
L ardad




R R SRR 73 oyt ]
N S O I SRS
m L4 i : :
m&vu:m R SPICEIN NTEE RN IUIMISH INSEIEIN SED P

) ) : o I.QQJ 3 W ;

. N lv\QuW.& ~< be

Lw.vqm

\23.




BF3 Table &
The "blow in" burden
The assumed data:
1. iron analysis: 2,5 %; 3<4 % Si,~1.0 % Mn
2. total “blow in" burden index 0/C'.0.6C
(0 = iron ore + sinter + Mn ore + BFslag
C =
3. slag basicity = 0.90 < 0.95
! R —-"
g;mber o/c " Coke BF Iron Sinter Mn Lime- Remark §
t Slag,t ore, t ore,t stone,t emarxs :
charge
10 5.0 - T
BE &
20 5.0 1.0 A Screened BF slag
&0 g .
10 5.0 2.0 - 438 |
0 O g H
10 0.7 5.0 1.0 2.5 - 4*3 |
‘ o Screened Mn ore with
[olilie :
10 0.8 5.0 1.0 2.5 0.5 B:S g high Mn content
10 0.9 5.0 1.0 3.0 0.5 o85a ;
‘ 0 o P
10 1.1 5.0 1.0 4.0 - 0.5 238 t
tonnage of total
i : volume of total |
?up o ieoo.o L4.0 50.0 7.0 "plow in" charge, m
1st cast 1.0. 5.0 - 3.5 0.5 must be

| JEI,

|

1.0

calculated
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Appendix 2

1. Remarks to construction and equipment installed on BF2

During short time after "blow in" (December 1979 - February 1980),
wvhich may be short for proper estimation, all new constructed elements
work well. The connection of the new cunstructed bosh shell with stack
ring and old hearth shell is tight. The water problem, which is the
same as on BF3, should be solved, though it is not more urgent than
‘on the tigger BF3.

A fev points should be stressed out:

1.1. During one of the first casts the connection between thermocouples
installed in the furnace bottom and recorder in the control room
was burned. The installation of the new cable, which is a very
simple work, was not done for weeks and it mekes it impossible to
check very important valve-temperature in the bottom. According
to bottom temperature result of layer of graphite blocks installed
in bottom will be evaluated.

1.2. Thermocouples installed in the furnace throat are very important
index for estimatiocn of BF operation. BF Manegement should teach
all BF2 staff how to interpret the throat temperature to improve
furnace operation.

1.3. During my last mission in February 1980 threz meetings with Management
and engineers from the firm Nace, Ankara were held. It was accepted
that Nece staff prepares proposals for installation of coke screening
and weighing system on BFs 1 and 2.

Each of the two existing coke bumkers (on each BF) will be connected
to combined vibrofeeder- vibroscreen (with eyes 25 mm). Coke fines
will be transported by presently wogking conveyer; size coke will
be passed through the runner to 5 m~ volume weighing hopper.

Coke will be weighed automatically; opening of valve close to the
hopper will be steered by presently working operator.

2. Remarks to the BF2 "blow out” and "blow in" periods

During September 1979 a programme for "blow out” and "blow ir" pe.iods
vas prepared and considered. According to documents presented by BF
Management and their opinion all pcints of the programme were performed
in line with earlier accepted schedules. On the tables connected to
appendix 2 the presumed and performed activities are described.

"blow out" period (table 7)

"blow in" period (table 3)

drying of BF lining (table 9)

- "blow in" burden (table 10)

BF operation data after "blow in" (table 11)

]




There were no difficulties in all "blow out” and "blow in" periods.
BF?2 reached after one week the normal iron quality. It is a real goal
of BF Management. On table 12 contents of Si, Mn and S in iron in the
first T days after "blow in" are shown.
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Table 10

BF2 "blow in" burden

The assumed data:

1. iron analysis : 3.5 % C, 3+ k4 %£Si,~1.0 % Mn
2. total "blow in" dburden index 0/C> 0.60

0
c

iron ore + sinter + Mn ore + BF slag, t
coke, t

3. slag basicity = 0.90 =~ 0.95

*I:‘;“ber ojc Coke, BF iron Sinter Mn Limestone Remarks
Charge t Slag,t ore, t t ore, t + _
8 4.0 -
10 4.0 0.8 - Screened BF slag
s 4.0 1.6 -
5 0.7 k.0 0.8 2.0 -
Scereened Mn ore,
> 0.8 4.0 0.8 2.0 0.5 with high Mn conte:x
5 0.9 h,0 0.8 2.k 0.k
5 11 ko 08 3.2 0.4
| ) tonnage of total
% 172.0 32.0 48,0 ) 8.0 "blow in" burden
i . volume of total
IE 3M$.0 17.6 20.0 3-7 "blOW in" burden
wpto 1.0 ko - 2.8 0.8 0.4 should be
i1 cast calculated
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BFl Profile data

BF1
present
profile
1. hearth dia, mm 4572
2. bosh dia, mm 5791
3. throat dia, mm 4572
L, big bell dia, mm 3353
. distance between throat wall and
big bell, rm 608
. hearth height, mm 2667
7. bosh height, mm 3042
8. bosh parallel height, mm 1295
9. stack height, mm 12192
10. throat height, mm 2286
11. total height, mm 21482
12. steck angle ( ) 87%08"
13. tbosh angle ( ) 78°41"
1k, total volume, n3 437
15. Nuaber of tuyers 8
16. Number of columns 8
17. shell thickness, mm
- bottom -
- hearth 308/31
- bosh -
- bosh parallel -
-~ stack 25.4/18
-~ throat 18
- dome 32



Table 13

21t.1. At.2. Alt.3. Alt. b,
BF2 BFl corrected BF1 BFl
profile profile new profile new profile
k512 4800 4800 3800
5791 6000 5300 57C0
k572 4200 4000 3900
3048 2700 2500 2k00
Til 750 750 750
2667 2700 2700 2700
30L2 3000 3000 3000
1295 2000 2000 2000
12192 116¢0 116C0 11600
2286 2200 2200 2200
21482 21500 21500 21500
85°08" 85°33'L8" 85°33'50"  85°33'48"
78°u1 " 78°41 124" 80°32'15"  81°28'09"
437 Ly L16 ko3
8 8 10 10
8 8 5 5
- 35/12 35/12 35/12
38/31 35 35 35
25 25 30 30
25 25 30 30
25.4/18 25.h 25 25
18 18 20 20
32 32 30 30




Blast main (blast ring) data

Total blast volume, m3/h
Blast pressure, at

Max. blast temperature, °C
Real blast volume, m3/s
Blast velocity, m/s

Blast main inside dia, mm
Refractory thickness, mm
Insulation thickness, mm
Shell thickness, mm

Blast main outside dia, mm

Draft chimney insigde dia, mm

Present data

50.000
0.8
850
32.2
65.7
790
230
6k
9.5
1.238

Future solution

55.000

0.9

1.100

37.3

50 or 60
1000 or 900
345

60

10
1.830 or 1.730

300



BF1 Stove Data

10.

11.

total height, mm
total dia, mm
H : D index

Combustion chamber cross-
section, m2

checker cross-section, m2
checker height, mm
checker volume, m3

checker surface per unit
volume, m2/m3

total heating surrace per
each stove, m2

checker surface per unit
BF volume m2/m3

Max. blest temperature,

°c

Present data

25.900
5.790
L,54

1,78

14,33

19.660
281,7

28.7
8.085

55.0
850

Table 15

At.1. Alt.2.
25.900
5.790
L, sk
1,78 2,00
14,33 12,00
19.660
281,7 235,9
Lo 40
11.270 9.437
16.1 63.8
900 950




Table 16

Data noticed in new "BF Shift Renort"

1. Charging system
1.1. Chdrges together
1.2, Charges per hour
1.3. Stock level, m

2. Blast
33

2.1. Blast volume, 10™m
2.2. Blast pressure, at

2.3. Pressure difference (tuyers-throat), at
2.4, Blast temperature, %

2.5. Moisture addition, g/m3

2.6. Fuel oil eddition

3. Throat
3.1. Throat pressure, at
3.2. Throat temperature (average, min.max.), oC

3.3. Throat gas analyses (C02, H2, co %)

4, Cowpers
For each cowper m 1,2 and 3
4,1, Gas quantity, 103m3/h
4.2. Air quantity, 103m3/h
4.3. Dome temperature, °c
4.4, Chimney gas analyses (02, co, C02), %

5. Lining temperature, °c
5.1. Bottom (average, min., max.)
5.2. Platform 1 (average, min., max.)
5.3. Platform 2 (average, min., max.)
5.4, Platform 3 (average, min: ,max.)

5.5. Throat (average, min., max.).

6. Casts
6.1. Number
6.2. Time (beginning, end)
6.3. Tapehole latitude, m
6.4. Tape clay, kg
6.5. Cast weight, t
6.6, Iron outpuf in the shift, t




Table 16, p.2

6-7.
6.8. Iron analyses (Si, Mn, P, S, C), %
6.9. Slag analyses (Sioa, Ca0, MgO, Al,0,, alkali, MnO, FeO, S) %

Slag quantity, slag cars

T. Burden, t in charge
T.1. Number of charges
T.2. Coke
7.3. Sinter
T.4. Iron ore
T7.5. Mn ore
7.6. Limestone
T.7. Dolomite

8. "Extra" coke, t
9. Burden sequence

v 10. Burden analyses (Fe, Si02, Ca0, Mg0, Al Alkali, MnO, S, C, volatile), %

203’
il. Coke moisture, %

12. Master remarks

13. BF Management orders.







