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Renovation of Coke Oven Batteries in JFE Steel
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Abstract:

As a method to recover productivity of coke oven batteries in long term operation, JFE Steel has carried out renewal
projects to restore their productivity by a construction method called Pad-up from Kurashiki 1A oven batteries in
2012. To date, about 30% of coke oven batteries in JFE Steel have been renewed. This paper introduces some of the

technologies applied until now.
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Fig.1 Productivity trends of coke oven in JFE steel
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Table 1 Replaced coke oven batteries in JFE steel

Number of Oven type Replacement period
Coke oven batt. | Age ; - ; ; - ; ; ; ; ;
oven Before replacement | After replacement | 12 | "13 | '14 | '15 | '16 | '17 | "18 | '19 | 20 | 21

Kurashiki 1A | 45 39 Carl Still Uhde

Kurashiki 3A | 45 43 Carl Still thyssenkrupp IS

Kurashiki 3B | 45 43 Carl Still thyssenkrupp IS

Kurashiki 2A | 47 42 Carl Still Paul Wurth

Kurashiki 2B | 46 42 Carl Still Paul Wurth

Chiba 6A | 41 51 Carl Still thyssenkrupp IS

Chiba 6B | 42 51 Carl Still thyssenkrupp IS

Fukuyama 3A | 49 52 Wilputte Otto Paul Wurth

Fukuyama 3B | 50 52 Wilputte Otto Paul Wurth

s N , LT, CNFTEFIFHIO -2 RF LXK T v 7L
cope of renovation ‘
Gas-collecting main Dedusting duct BICE > THEFLTCE, LINIE, ZOHWCHEHL Cacf
el Y71
_Stand plpe T/JW%ﬁnﬂT 50
s 3. O—7 RIFEHOEATHET
) Coking chamber/ piping - .
Waste gas Heating wall 3.1 RIBICECRE L Fo Al
equipment /

Regenerator

: LLLI
Neifa'a'a'alaia @)

A R R
_I Scope of diversion (Existing oven foundation) r

Y7

2 =Y RPINRT v T TEOFEHEE

Fig. 2 Renewal scope of coke oven Pad-up method
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Table 2 Waste contents

Classifications Contents Transaction Qty (%)

Silica-brick Ons-site recycling 32
Refractories | Chamotto-brick | Off-site recycling 8

Regenerator Landfill disposal 34
Iron scrap Structures Ons-site recycling 15
Rubble Concrete & other | Landfill disposal 11
Other Tar, Asbestos etc. | Industrial waste Trace
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Fig.3 Temporary shed and demolition contents
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Fig.4 Actual results of using precast concrete for coke oven
renewal

B R IRGT OB THIFE, K3 220 ) 727076
N3, 120, Lo TEN22 /7207y F RHIL VLD
Tot F= ) 7 (Underground area) ThH b, ZDOTY 7T
3, B THRCERMA V- 235 2T, FHT
HOFPBL» O WITLUUEETES LWL, 20HIE, 2
Nn& Y FoJFETY 7 (Oven bottom area) THH, DT
V7T, B THEOER, a—~v, fIEEED L > 7
BT LIcOBIZ, MEBOFIF e T Lk w» & 5 I10#
HE2ITH 2 v THEER IR & i 72,

=313, FF T H IR OSBRI ER i 51 T2 0> 52 i

Il Area of foundation

E: Constructing before brick work

O: Area of brick work

[: Construction in parallel with brick work

| | b | |
-~ Ovenroof

i Hea“ting‘ wall

2 CQrbelgrea;,, 2%

 : “Régc;r\;er,atér\ \ k 7'

Oven
bottom

ground
area

l Under

Waste-gas channel

K5 SFIFTEROFEEHERFHIENEE (—F)
Fig.5 Actual results of constructing mechanical parts during
coke oven brick work (example)
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Table 3 Schedule of coke constructing mechanical parts
during coke oven brick work (example)

mo.| | 2 3 4 5 6 7 8
i Reger|erator and corbel

Brick | Coke Setup / Heating wal] Oven roof

work | oven > > >
Waste- Setup  Walll, arch} and flpor
gas —p >
channel

Mech. | Under Piping Heeating and ﬂeversing ystem

work ground Deck, hand ra:il, and others
arca »
Oven Braging and wastefgas sy! tem s
bottom Heating [and reversing system
area >
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Fig. 6 Around gas-collecting main area after coke oven
renewal (example)
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Table 4 Quantity and weight of utility piping around
gas-collecting main area (example 52oven/battery)

. Weight of piping
Utilit Remarks
Y (ke)
(1) Water 543 —
(2) Ammonia liquor 11889 Total of high and low

pressure piping

(3) Air 4057 —

(4) Steam 376 —

(5) Others 698 Pressure guiding tube,
etal.
About 27% of total

Total 17 563 utility piping for one
battery
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Fig. 7 Gas-collecting main deck finished pre-assembly on the
ground (example)
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Table 5 Schedule of constructing mechanical parts in oven
roof area during coke oven heating-up (example)

mo. | | 2 3 4 5
General Heating-up BH RH
construction
Temporary Demdlition
I
shed ‘
Oven roof area Installation  Finishing
mech. parts
JFE-Steel Heating-up BH| RH
construction
Temporary ‘Demolition
I
shed ‘
Oven roof area |Installation Finishing
I I
mech. parts
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Fig. 8 Schematic images of constructing mechanical parts in
oven roof area during coke oven heating-up
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