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Fig. 2 Cracks at the welding joint of the high

temperature reheater between different kinds of steel
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Fig. 3 Inner wall of the welding joint of the high

temperature reheater between different kinds of steel
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Fig. 4 Morphology of specimen No. 1

as a whole( x1.0)
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Fig. 5 Morphology of specimen No.2

as a whole( x1.0)
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Fig. 6 Morphology of the cracks enlarged
of specimen No.2( x2.0)
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Fig. 7 Metallurgical structure of specimen No. 1
( an average microscopic hardness

of 223 HV0.3) ( x 100)
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8 1 T91 ( x100)
Fig. 8 Morphology of the fusion line of specimen
No. 1 at the side of T91 steel material( x 100)

9 1 TP347H ( x100)
Fig. 9 Morphology of the fusion line of specimen
No. 1 at the side of TP347H steel material( x 100)
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Fig. 10 Morphology of the fusion line of specimen
No. 1 on the outer wall at the side of TP347H

steel material( x 100)
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Fig. 11 Metallurgical structure of the parent metal
of specimen No. 1 at the side of TP347H steel
material( x200)
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Fig. 12 Metallurgical structure of the parent metal of

ecimen No. 1 at the side of T91 steel materia( x 500)
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Fig. 13 Metallurgical structure of the fusion line

at the side of T91 steel material( x200)
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Fig. 14 Metallurgical structure of the welding seams
17 2 TP347H ( x200)

of specimen No. 1 in the HAZ coarse crystal zone

at the side of T91 steel material( x 100)
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Fig. 15 Metallurgical structure of the welding seams

of specimen No. 1 in the HAZ fine crystal zone

at the side of T91 steel material( x 100)
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Fig. 16 Morphology of the fusion line of

specimen No. 2 at the T91 steel material( x 100)
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Fig. 17 Morphology of the fusion line of specimen
No. 2 at the side of TP347H steel material( x 200)

18 2 TP347H ( x200)
Fig. 18 Metallurgical structure of the parent metal of
specimen No.?2 at the side of TP347H steel
material( x200)
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Fig. 19 Morphology of the metallurgical structure of

the cracks of specimen No. 2 on the outer wall x 100
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Fig. 20 Morphology of the metallurgical structure of

e cracks on the inner wall of specimen No.2( x 100)
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Fig. 21 crack wall microstructure morphology

of specimen 2( x 100)
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Fig. 22 Chart showing the distribution of the
microscopic hardness at both sides of the welding

seam of specimen No. 1

1

1

(HVO0.3)
Tab. 1 Measuring results of the microscopic hardness at

both sides of the welding seam of specimen No. 1( HVO. 3)

TP347TH
T91 /mm
/mm
HB HB HB
0.01 199 3.20 196 0.01 202
0.20 270 3.60 198 0.40 198
0.40 265 4.00 199 0.80 194
0. 60 255 4.40 198 1.20 190
0.80 244 4.80 202 1.60 185
1.00 240 5.20 207 2.00 181
1.20 237 5.60 205
1.40 227 6.00 206
1.60 217
2.00 205
2.40 179
2.60 170
2.80 172
1.5
95 230 mm
10 72 mmo
110 mm( 2
72 mm
2
50 mm
1
T91 HAZ
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( Northern Energy Source Development Co. Ltd. Shenyang China Post Code: 110179) LI Zhidong ( Shenhua
( Fujian) Energy Source Limited Liability Company Fuzhou China Post Code: 350000) LI Fa-zhong ( Huaneng
Yuhuan Power Plant Taizhou China Post Code: 317604) //Journal of Engineering for Thermal Energy & Power.

~2015 30(1). —145 149

After the four sets of 1 000 MW unit in Yuhuan Power Plant had been put into operation under the operating condi—
tion at the full load the opening degree of the water level regulating valve of the deaerator was around 18%.
Through a variable frequency modification to the condensate water pump the pressure in the main line of the con-
densate water decreased from 3.3 MPa to 2. 6 MPa and the opening degree of the regulating valve increased to
60% thus weakening the throttling effect and the power consumed by the condensate water pump declined by
21% . The authors conducted a theoretical analysis of the principles controlling the energy saving and described the
matters needing attention concerning the version selection commissioning process logic configuration and operation
control etc. during the variable frequency modification to the pump group for reference by others facing similar

problems. Key Words: condensate water pump variable frequency modification energy saving

1890/25.4-YM4 = Analysis of the Causes for Leakage from the
High Temperature Reheater of a 1890/25.4-YM4 Type Boiler and Its Countermeasures XU Chun

ZHAO Xue-eng JIA Yong-an ZHU Zhi-gui ( Zhejiang Datang Wushashan Power Generation Limited Liability Com—
pany Ningbo China Post Code: 315722) //Journal of Engineering for Thermal Energy & Power. —2015 30( 1) .

-150 - 156

In the light of the leakage from the welding joint between different kinds of steel at the outlet of the high temperature
reheater in a domestically-made 600 MW supercritical boiler in a thermal power plant a chemical composition anal-
ysis was performed of the parent material and welding seam at both ends of the welding joint between different kinds
of steel T91/TP347H in the high temperature reheater by using the directread type spectrum analyzer Spectro
SortCCD TSC17 and the microscopic hardness was observed and measured under the microscopic hardness meter
LECO300. The metallurgical structure was observed and analyzed by using Axiovert 200 MAT metallurgical micro—
scope and at the same time an analysis in a comprehensive way was conducted in combination with the features of
the structure of the tube bank and joint being ruptured and the causes for the leakage from the welding joint between
different kinds of steel in the high temperature reheater were identified. On this basis a specialpurpose treatment
version was proposed thus offering very good reference for boilers of the same structure. Key Words: boiler differ—

ent kinds of steel welding joint high temperature reheater analysis



