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Synopsis :

A 6500kW power plant (SOFRAIR type) using blast furnace top gas recovered was
installed in October 1974 to No.2 blast furnace of Mizushima Works. Positioned at the
bypass of septum valve, this plant makes it possible to control top pressure with septum
valve as heretofore. Turbine is of radial centripetal type, 2-stage expansion system, and
its operation is controlled with electric-hydraulic type governor system. For securing
safety and reliability, the operation is as simplified and automatized as possible. With
10 month operation at 87% and an efficiency of 72%, the system has proved an easy and

reliable operation, giving no adverse effect on blast furnace operation.

(c)JFE Steel Corporation, 2003
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A Power Plant Using Recovered BF Gas Energy
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Yozo Sasaki

A 6B500kW power plant (SOFRAIR type) using blast furnace top gas recovered was installed in

Cctober 1974 to No. 2 blast furnace of Mizushima Works.

this plant makes it possible to contro! top pressure with septum valve as heretofore.

Positioned at the bypass of septum valve,

Turbine is of

radial centripetal type, 2-stage expansion system, and its operation is controlled with electric-hydraulic

type governor system.

For securing safety and reliability, the operation is as simplified and automatized as passible.

With 10 month operation at 87% and an efficiency of 72%. the system has proved an easy and

reliable operation, giving no adverse effect on blast furnace operation.
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Table 1 An example of BF (b]ast furnace) heat balance
Heat supplled Heat transferred %
Combustmn heat of carbon 88.0 ‘ Hedt of reduction 41.8
Sensible heat of blast ' 10.9 | Latent heat of BF gas 30.7
Heat of slag formaticn 1.1 || Latent and sensible heat of pig iron | 16.3
‘ Dessociation heat of oil and moisture | 1.3
‘ Sensible heat of slag 3.4
1i Sensible heat of BF gas 1.7
‘ Heat loss and others 4.8
Total | 100 E Total ' 100
SR A AL 800keal/Nm?® R 5 iﬁ&TM%’kﬁhﬁéo%Eﬁ%TM%ﬁ%
FEHOBLFGERO £ A  AFATD, D BEEOHHT A |2 —0, EFEF A+ 72
BEARF s F o YT VA5 A RER) RO, B AREROERIC

SHEBER L TR E R A AR TR X
Nl LB RS, FIEshTw35, A A
DI BRI HEE Y b b 1400~1500
Nm?® =, Wgg 10000t/day o AR EE 11
#9 700 000Nm?®/h oA s BiTiE T %,

— NP O RIE RS < e b, SR
KEBFOBE R XOE#i & /e » Ty 5,
Fig. 1V #3557 DM R LA RIEN O %

MU, FEREARC-ECisL 28815, ©
7 & AT E L, S ADER LB
ENORAES B EEE R TO LD A A5
EATHREEINL, CTOEEF Ak £ — 0O
& 1 0.05~0.08kg/cm?®- G BEDEILTHS

o T 7% A TORBEEORE~ ZF—
it A BRI T iate, ZOfHETH
LSOO ERS - v R, BEROEX

T, BEEFMCRRCEEO XA Ik s A w AR LTROBL, EALL
w
g
BT
: 532
oM =+ |ZZng
; @l R
“ElSE R 37 (sEL3
1 <3Z|" 8 5| Z o szl
5 000— e 6% ptu-megi " w{uEg 3T
o B P ZsgiEZ 7| 2= -:;;:b:
= 4500 '_’—zzn!——z——c; -m 50 ﬁlzf"‘fO-P*:c =
e Zo oMl 5 & E;!’ ‘ULLL_'E, ------ -
;4000-- —_ ;{EEZE“E_:, o R
.. o |2 E |95« ::s. @ L]
-; 35002 r2 81— i_EE E_EEQE :x 1o
= o [ A lsNgay = 3 -
g 207 STEE T A —
£ 2500 —F 5 g : “1
o . g4 B ]
200017 1
¥ — .
5
Ao 30—t
£ 520 1 B
= 9 20— R I
21D l _ l f
= 0 i | J |
1964 1965 1866 1967 1968 1969 1970 1971 1972 1973
Year

Fig. 1 Change of inner volume

and top pressure of BF in Japan®

63 ——



403

BT S e S F /b - o T PR R o e

ML By A L%

B R T o D S /SR
196957 % » A ¢ Sofrair fhit

ZhCuto, L

Boy & A b Aeicioe,

B P RN £ ¥ 4

S I A R R o
gD 300kW @7 A b & — e kL e A

1ol T A e b R — A [
Bl Ao =By WTLEUT 2o o g —ullle
CATH L, 2 — E v MENTTHI, 1988FF = v
oy YRR S v b AR L T 4
S W ol o L, F =T L LGy
7o g & — 0L S R AR T P A B
IR, Ao 2 A P OERIILE - v
BOBERELE A Aot h 2 RS o s
ARG A, HEiEbs/ U A LTH
(o

Sofrair IO & A FXFEOFM T T LR
DElE — v RRAL, F - ORRE KIS
LHEREORLE TGS E 9 & D ORI E -, T
VA Y RN GIE S AORBRRE T ER0
BRER A S TH AR - PREE S T ARIE A
(15 I NP i O S TR I N . [ il
— Yy AFRIL T\ %, 2O Tl & LA
TF A RS IR TR a2 B,
I3 T Sofrair o5 A
MRECAEN L, K5 — il AR, |
AR ST N A Yk S ) TR A AL
B, FA MW E U Tgnho X 5ol L0
ArELENDLY, ¥ AL -FrovFr— O
A AT, A ARMEOEEA LR & AR
TR E o, WARENT LT, S 5.
Yoo AT Tk Ty e vin{ls L L, Bilko
AR A AT AR R T LU R 4
T AREEAVE L L T L TR DL B
Vo, O F L s AT F ey A
AR BN A ML, T O, B Ofit
RIgk Ao & h, FAGFREBEERCEY LY ¥
v T, HEbo AL 21 6B A
Foo RBSEPFIE2SPCEBE LS AT
AF N AR TE R s, Sofrair MW-CiittN & W
aly | =3 4. Photo, 1 A% — &
RS ST

T T

FE—E D

A

1§ty %Y

otk R

October 1975

Photo. 1

General view of power plant
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Fig. 2 Flow diagram of power plant using recovered BF gas energy
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Table 2 Specification of turbine

Type Radnal centrnpetal type 2—stage

. expasion turbine
Maximum output . BO000KW
Revolution 1 800rpm
Gas flow Normal 340 000Nm?*/h
Max. 360 000Nm?*/h
Inlet pressure  Normal 1.74kg /em®G
Max. 2.34kg /em*G
Inlet temperature 55+ 5°C
QOutlet pressure 0.1kg/cm*G
Qutlet temperature 30°C
Design point
Inlet pressure o 1. 7T4kg fom*G
Qutlet pressure [ 0.1kg/cmiG
Gas flow 340 000Nm3/h .
Inlet temperature 55°C
Qutput 6 500kW
Inlet pipe diameter 1 200mm
Outlet pipe diameter 1 800mm
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Fig. 5 Cross section of turbine
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Table

Generator

{a)

Type

R A A A & — Rl SR E

3 Specification of electrical equipment

Totally enclosed, air cocled, Stat-

ionary-armature and cylindrical

rotor type 3-phase synchronous

generator
Qutput capacity 10 000kVA
(Maximum continuous rating} {8 000k W)
Power factor 80%;
Voltage 11 000V
Synchronous speed 1 800rpm
Connection Star connection
{Ungrounded neutral)
Number of pole 4
Insulation i Class B
(b) Excitation equipment
Main excitor 1 Sub-excitor
Type Brushless revolving Revolving armature
armature 3-phase ge- ; and permanent mag-
nerator | neto 3-phase genera-
tor
Output capacity 75kVA 3kVA
Rated voltage 135V 220V
Driving method Direct-coupled to the | Ditto

main generator ‘

Main circuit breaker

(e)

Type
Rated voltage
Rated current

() Unit transformer

Type
Output capacity

Rated voltage

Connection

Mini-oii circuit breaker
12kV
1 200A

Oil-immersed, self-cooled and out

door
i 300kVA
| 11.5-11.0-10. 5k V /460V

Primary connections : Delta

‘ Secondary connections: Star
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Fig. 9 Operational characteristics diagram
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Fig. 12 Results of load thrown-off test
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