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The Construction and Operation of CDQ for Wakayama No.6 Coke Oven Battery
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A new type of coke dry quenching (CDQ) plant was installed at No.6 coke battery in Wakayama works and has been
operated successfully since 1994. This CDQ is equipped with special enhanced dust collecting equipment such as
de-dusting housing, partial de.-dusting intensification and de-dusting control inside the housing. The de-dusting housing
covering the quenching tower and hoisting tower was the world’s first CDQ application. Furthermore, coke discharged
from the CDQ is moistened with a small amount of water and coke moisture is to be controlled up to an adequate level.

Efficiency of sensible heat recovery from hot coke has also been increased by employing a water spraying system for

the hot coke in the pre-chamber.
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Table 1 Main specification of CDQ

5 Main specification

fr:w Mmfgc;zipmcm
* Battery number : 6 :

« Oven dimension (At cold condition) : 6ém height X 15.56m length X 0.45m width
« Effective volume : 37.9m?

+ Chamber number : 106(53X2)

- Coke cooling capacity : 100t,/h
+ Prechamber volume : 250m?®

* Cooling chamber volume : 400m3
+ Total chamber volume @ 650m?

Coke oven battery

Cooling tower

+ Coke stock level detection : pwave
« Hot coke charge equipment : Hopper type (Enhanced de-dusting)
+ Cool coke discharge equipment : Gate type (2t time)

Circulation gas fan

+ Circulation gas volume : 139 100Nm?®/h
+ Total pressure . 9 709kPa

Hoisting tower * Direct hoisting,

Twin motor drive

+ Heat recovery type, Powered water circulation
Boiler + Steam throughput : Max.60t,/h
+ Steam condition - 10MPa, 813K

Coke bucket

+ 2 Buckets (Equipped with sliding lids)
+ 1 Electric locomotive drive

De-dusti :
e-dusting * Wet scrubber : 1 unit

* Bag filter (Pulse cleaning type) : 2 unit

Turbine generator

+ Maximum electric power generation : 18 500kWh,/h
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Table 2 Main improved points
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Improved points

Environment coutermeasure

+ Housing for cooling and hoisting tower

+ Dust collection for inner housing

+ Enhanced dust collection for partial dust emission

+ Hot coke conveyance by bucket with lids

+ Reduction of dust emission from conveyed coke by coke moisturization
+ Noise countermeasures (Silencer, Noise insulation wall for motor, etc.)

Safety countermeasure

+ Enhanced discharging gate seal (Circulation gas leakage countermeasures)
+ Special N, injection equipment for circulation gas in emergency

Stability countermeasure

+ Stress reduction design of flue pillar
+ Improvement of circulation gas deduster bricks

Cylinder for lid open or close

Guide chute / ’4'“

Hot coke
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Fig.3 Hot coke conveyance by bucket with lids
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Fig.5 Reduction of coke moisture after soaking
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Table 3 Function of CDQ control models
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g Model i Purpose |

. Outline

Combustion air control Higher heat recovery

To optimize air and hydrogen ratio in circulation gas.

Scheduling for co_}{e

discharging Stable operation

To control coke discharging t/h capacity to be constant.

Heat balance calculation

model Higher heat recovery

To show operation guidance by calculating heat balance and
efficiency of heat recovery in CDQ and boiler.

Control model for water

. High
spraying to hot coke igher heat recovery

To increase steam generation by controlling water for water
gas reaction with fine hot particles.
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To maximize high pressure steam generation by controlling
each models.
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