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Synopsis :

This plant has realized stable blast blowing through CDQ(Coke Dry Quenching) waste
heat recovery boiler. Since the CDQ steam, owing to variation in its generation, normally
needs support of steam from another boiler in case of applying it to blast blowing turbine
steam, we have adopted a system consisting of a turbine, blower and generator with a
motoring function and succeeded in absorbing the variation into electricity. The turbine
with addition and extraction equipment is possible to do the demand and supply control
of process steam with supplying power to the blast blower and plays an important role
in efficient use of waste-heat recovery steam at steelworks. Normally this plant is

operated by remote control from the energy center.
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Multipurpose Turbine for Blower and Generator

Katsunori Yoshida, Hideki Takane, Kenzo Yamaguchi
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Synopsis:

This plant has realized stable blast blowing through CDQ (Coke Dry
Quenching) waste heat recovery boiler. Since the CDQ steam, owing to varia.
tion in its generation, normally needs support of steam from another bailer in
case of applying it to blast blowing turbine steam, we have adopted a system
consisting of a turbine, blower and generator with a motoring function and suc-
ceeded in absorbing the variation into electricity. The turbine with addition and
extraction equipment is possible to do the demand and supply control of process
steamn with supplying power to the blast blower and plays an important role in

efficient use of waste-heat recovery steamn at steelworks. Normally this plant is
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aperated by remote control from the energy center.
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Fig. 1 Variation in steam product of CDQ boiler
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Fig. 2 System diagram before the improvement
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Fig. 3 Balance of process steam (mean) (1987)
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Fig. 4 Variation of steam hlow-off
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Table 1 Main features
{tem Specification
Type Single casing, mixing pressure, condensing J_ ] i
turbine with extraction port I ! T —
Output 28 500 kW — Qj
Revolution 3610 rpm
Steam CDQ Process Extract.
L
£
5 | Pressure 40 kgjem?® | 15~18 kgfem? | 7~10 kgfem?
! DRI IO
& Temperature 420°C 220°C 200°C i IE_r:t
Vacuum 722 mmHg T E‘— S S I | S P8
Mixing port One [ i ! 1 '
Extract. port Two : ﬁ_rq
Manufacturer Kawasaki Heavy Industries Ltd. J — |
- i -
Type Variable stator blade, multi-stage, axial - ——-—
blower e ;’-_ ©
Max. air flow 5000 Nm?/min =i LE{”
E rate
.p% Max. discharge | 4.0 kgjem?
pressure Fig. 7 General arrangement of the equipment
Max. shaft power| 23 500 kW
Manufacturer Kawasaki Heavy Industries Ltd.
A P1420 TIS0 G _
Type Three phase, AC synchronous generator ChQ 1P 120 TIR0 G 16 PL220 T] G
u : . boiler - E p a0 TIH0 G 16D1220 T} 06
& | Rated capacity 25000 kVA (12500 kVA % 2) steam I 5 Plzzn THd0 Gl Process
« .
E Revolution 3000 rpm ) i Steam S
& | Voltage 11000V 7 300k W 13 (00 kW
Manufacturer Meidensha Electric M{g. Co., Ltd. &2 900 kW] 13 000 kW
e e e 14 300 kW] 13 000 kW
Generatar Blower
Extract.
———————————— - t
CDQ Boiler r | s eam@} @
1B I 2B i i ‘MPRoe TT0G] . ] . To blast furnace
(50 t/h) (50 t/h) I I 11P200 Ti50 G Condenser
== - 11P200 TI 0 G . 722V 1 798 G
| | gﬁ,’:ﬁf“bate ® P25V | 354G
- I I AV 118 G
Gland
| | Deaerator condenser
L © | N
I I ~o 35 T] 80 G
I | Feed 36T|36G
| I ;";‘;‘ff W T|0G
I Power To blast [
L___senerate furnace | P: pressure (kgfcm® abs.)
_____ e —— T: temperature (°C)
New East Power Plant :
V: vacuum pressure {(mmHg)
Fig. 5 System Diagram after the improvement G: flow rate (t/h)
kW: output (kW) or shaft power (kW)
&: Required power of motor
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Fig. 6 Sectional view of the turbine assembly

blast furnace air supply and power
generation with CDQ boiler steam
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Fig. 8 Heat balance
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D' In nermal operation

@ When CDQ steam reduced Lo half

CDQ steam 80t/h 4
\V Y

7300 kW To blast furnace

CD{} steam 40t/h

Motor 3650 kW
otor B @ n

Y

To blast furnace

(3) When CD{} boiler stops

@ When process steam is surplus

CIX) steam 0t/h  about 5t/h

Motor 13000 kW n m

0

Teo blast furnace

CDQ steam 80t’h Process steam 40 t/h

\% %

14 300 kW To blast furnace

(& When process steam is insufficient

® When air is not supplied to blast furnace

ChQ steam 80t/h -

Motor 7000 kW,
O [ 51]
l .
Process O

steam To blast furnace
50 t/h

CDQ) steam 80t/h

11000 kW

Fig. 12 Operation mode
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Fig. 13 Turbine contrel diagram
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Energy flow Effect
Before improvement
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West
power P. Generator 11400 kW
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Fig. 14 Effect of multi-purpose turbine system
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