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3. SECTIONS SHOWN IN DRAWINGS ALONG CONCAVE & CONVEX BLADE SURFACES

4. PERMISSIBLE DEVIATION FROM THEORETICAL PROFILE (CLEARANCE) ALONG CONCAVE AND 

5. INLET ANGLES; SHOWN IN THE DRAWING CORRESPOND TO SKELET-ANGLES.
CONVEX SURFACES: 0.1MM.

ARE NORMAL TO MEAN AXIS OF BLADE.

2. FOR MUTUAL SECTION LOCATION ALONG BLADE HEIGHT SEE BLADE DRAWING.

27.205

-11.059

1.812

-14.828

-9.069

20.395

8.525

-0.675

-21.001

-26.501

YX

6 43.070

5

3

4

NO.

2

1

26.496

POINTS

CONJUGATING POINTS
COORDINATES OF

SECTION M'M'

7 43.60 25.145

8 33.301 20.856

9 10.937 9.872

10 -2.478 0.690

11 -10.919 -12.421

12 -8.456 -25.754

=
=

Y

X

1

53
.0
9 -

0.
1

2

3

4

5

6

7
8

9

10

11

12

98.992
110.116

60.526

38.825

16
3.
80

4

16
6.
27

7
76

.9
66

52
.6
5518

.7
24

13.2787.854

8.863

8.970

4.564

16
.4
55

4.130

15
.5
64

13
.2
99

0.327

R1
2

R17

R16

R25

R70

11.28  -0.1
MAX.

46.977
43.331

43.196

R200

R200

R0.5

R100

1.456
±
0.06

21°2'6"

22°35'11"

STRAIGHT LINE PORTIONS

17
.8
58

21
.2
57

DRG. DEPOSITED IN WRENCH SERVER. 
 UNDER THE SAME NUMBER. REVISED 
THIS DRAWING SUPERSEDES OLD DRG.

(STE-11-F0357)

01 02.12.11 Sd/-

Sd/-

PK BANSAL

UNDER THE SAME NUMBER 
SUPERSEDES OLD DRAWING 

WITHOUT ANY CHANGE.

KAILASH

R0.728

R0.67



14.409

30.533

28.959

3.281

17.893

42.843

54.729

52.919

1.306

-52.773

YX

6 0.959

5

3

4

NO.

2

1

30.379

POINTS

CONJUGATING POINTS
COORDINATES OF

SECTION AA

STE
4011

STEAM TURBINE

32305031

01 02

- -

(ALL DIMENSIONS ARE IN mm )

R
EF
.D
R
A
W
IN
G
 N

o.
SI
G
N
 &

 D
A
TE

IN
VE

N
TO

R
Y 

N
o.

1415

A

16

B

C

IT
 M

U
ST
 N

O
T 
B
E 
U
SE

D
 D

IR
EC

TL
Y 

O
R
 I
N
D
IR
EC

TL
Y 

IN
 A

N
Y 

W
A
Y 

D
ET
ER

IM
EN

TA
L 
TO

 T
H
E 
IN
TE
R
ES

T 
O
F 
TH

E 
C
O
M
P
A
N
Y

TH
E 
IN
FO

R
M
A
TI
O
N
 O

N
 T
H
IS
 D

O
C
U
M
EN

T 
IS
 T
H
E 
P
R
O
P
ER

TY
 O

F 
B
H
A
R
A
T 
H
EA

VY
 E
LE
C
TR

IC
A
LS
 L
IM
IT
ED

.
C
O
P
YR

IG
H
T 
 A

N
D
  
C
O
N
FI
D
EN

TI
A
L

F

D

E

G

H

10111213 79 8

J

K

L

M

DRAWING No.

15 14
FIRST ANGLE PROJECTION

13 12 11 10 9 8 7

GMS No./  C.B.O.M

6

ALTERED

CHECKED
DATEREV

AA0621104
M/CG.-C/M/F AA0230208

GAS CUTTING-'T3'AA0621101
WELDING-A/B/C/D 

REV DATE
CHECKED

ALTERED

GRADE OF UNTOL.DIM

REV
CHECKED

DATE ALTERED

  DEPT
AGREED NAME

WEIGHT (KG)

BHARAT HEAVY ELECTRICALS LTD.

TYPE OF PRODUCT

NAME OF CUSTOMER/PROJECT

CODE
TITLE :

DEPT

SIGN

OF DRG

DATE

U

STATUS

OR

RANIPUR, HARDWAR
SCALE REF. TO ASSY. DRG.

No. OF SHEETS

DRAWING NO.

SHEET No.

CODE
CARD

7

APPD

CHD

NAME
DRN

SIGN

 VAR

NO. OF
ITEMS

22 23  24

ITEM
No.

NO. OF
DATE

B

C

D

E

F

G

H

6 5 4

J

K

L

3 2
FORM  DG 46 ( B )

1

M

A0 SIZE

8 ALL OVER

22.04.74
28.04.74
04.06.74

STT

2:1

RAM NATH
N.B.MATHUR
K.L.KHURANA

32305000

Sd/-

00032305000

Sd/-
Sd/-

BLADE PROFILE
NO. 1183

32305031

11
38

42
3

7 -14.953 -2.273

8 -1.951 -40.067

9 7.729 -47.988

Sd/N.C.JAIN 08.05.74
STD Sd/R.P.SINGH 20.05.74

10 17.567 -54.856

=
=

Y

X

1

10
3.
77

8 
-
0.
3

2

3

4

5

6

7

8

9

10

=
=

Y

X

1

11
0

 -0
.1 2

3

4

5

6

7

8

9

10

107.407

71

28.083

44.407

54.665

19
.2
50

9.
0

11
.6
50

72.519

90.323

11
.08.
6

17.94
MAX.

R8
2

R43.5

R60

R70

R147R88

B
A
SE

 P
LA
N
E

2.40±0.06

32.862

29.718
29.291

R1.20

PITCH 44.617

17.792
18.025
19.755

R0.8

STRAIGHT LINE
PORTIONS

STRAIGHT LINE
PORTIONS

16.867

29.492

27.952

4.003

18.007

45.201

53.861

52.077

6.189

-52.070

YX

6 0.518

5

3

4

NO.

2

1

30.317

POINTS

CONJUGATING POINTS
COORDINATES OF

SECTION BB

7 -15.093 -1.253

8 -1.589 -40.878

9 9.375 48.753

10 17.441 -53.967

=
=

Y

X

1

10
8.
22

2 
-
0.
1 2

3

4

5

6

7

8

9

10

107.366

70
.6
39

R8
2

R4
3.5

R60

R88

R70

18.21
MAX.

8.
23

9

10
.8
89

11
.6
55

17.663
17.929
19.877

90.174

72.548

8.
00

5

53.892

20
.1
11

28.272
28.678
31.703 2.36±0.06

R1.18

R147

R0.9

40
°
40
'

STRAIGHT LINE
PORTIONS

STRAIGHT LINE
PORTIONS

16.026

31.744

30.314

5.801

13.601

40.381

51.648

49.906

11.864

-49.760

YX

6 1.161

5

3

4

NO.

2

1

27.178

POINTS

CONJUGATING POINTS
COORDINATES OF

SECTION CC

7 -13.513 2.452

8 -6.025 -35.572

9 -4.681 -45.875

10 12.572 -51.694

121.287

93
.1
11

16
.9
61

11
.0
65

R5
7

R70

R42

R58

17.19
MAX.

R170

12.836
13.165
15.082

30.621
31.011
34.147

B
A
SE

 P
LA
N
E

2.25±0.06

38.511

26.791

9.
36

1

13
.8
61

42.145
71.945

R1.127

R1.0

42
°

B
A
SE

 P
LA
N
E

88.953

32.937

15.906

34.304

4.843

10.232

49.441

47.796

27.377

6.721

-47.833

YX

6 17.318

5

3

4

NO.

2

1

37.321

POINTS

CONJUGATING POINTS
COORDINATES OF

SECTION DD

7 1.904 23.793

8 -14.089 -4.314

9 -11.471 -28.359

10 1.516 -44.099

11 8.485 -49.421

=
=

Y

X

1

99
.3
33

 -0
.1

2

3

4

5

6

8

9

10

7

11

44.128
62.879

88.153

117.379
121.540

96
.9
84

45
.6
04

24
.5
84

15
.0
87

18
.8
34

8.808
9.213
11.418

R4
5

R35

R60

R62

16.07
MAX.

19.871 12
.7
84

8.
33

4

28.826

R170

33.226
33.593
36.453 2.14±0.06

R1.07

R1.2

R125

R89

42
°

R88

B
A
SE

 P
LA
N
E

36.679

16.739

37.975

2.932

5.082

47.230

45.653

23.867

0.681

-45.442

YX

6 19.279

5

3

4

NO.

2

1

33.687

POINTS

CONJUGATING POINTS
COORDINATES OF

7 4.001 20.645

8 -5.452 10.721

9 -14.646 -6.510

10 3.25 -47.297

SECTION EE

=
=

Y

X

1

94
.8
89

 -0
.1

2

3

4

5

6

8

9

10

7

86.015

86.290

155.069

154.360

53.873

13
9.
95

5

89
.7
35

66
.9
55

33
.2
51

R35

R55

R46

15.08
MAX.

19.027
29.610

16
.0
55

19
.0
55

20
.0
55

36.955
37.308
40.079

3.544
3.867
6.178

R179

R220

R90

R120

2.04±0.06

R1.02

R1.37

42
°
30
'

39.345

13.895

26.426

1.968

0.677

43.541

31.337

17.606

-1.273

-43.347

YX

6 38.110

5

3

4

NO.

2

1

45.023

POINTS

CONJUGATING POINTS
COORDINATES OF

7 21.446 32.464

8 2.225 16.172

9 -5.972 7.479

10 -15.976 -16.610

SECTION FF

11 -1.290 -45.033

41.803

13.235

16.939

1.322

-3.875

41.399

18.161

14.279

-1.897

-41.277

YX

6 40.665

5

3

4

NO.

2

1

42.820

POINTS

CONJUGATING POINTS
COORDINATES OF

7 20.793 28.032

8 2.037 12.663

9 -8.91 1.100

10 -17.272 -17.733

SECTION GG

11 -5.927 -42.788

=
=

Y

X

1

86
 -0

.1

2

3
4

5

6

8

9

10

7

11

302.240

26
2.
20

0

18
0.
55

0

10
7.
30

0
46

.8
50

61
.6
50

144.611
176.016

68.952
79.290

R25

R52
R40

12.44MAX.

3.380

40.906
41.210
43.681 1.82±0.06

R0.91

7.420

21
.6
50

22.235

24
.0

27
.8
70

46.370

R1.37

51
°

43.970

8.163

16.730

-0.774

-8.732

39.252

15.653

6.955

-4.493

-39.228

YX

6 42.947

5

3

4

NO.

2

1

40.622

POINTS

CONJUGATING POINTS
COORDINATES OF

7 25.620 28.458

8 -0.102 8.219

9 -10.458 -2.494

10 -18.442 -20.422

11 -10.980 -40.450

SECTION I-I

46.069

1.608

8.897

-3.988

-15.027

36.548

6.359

-0.713

-7.025

-36.677

YX

6 45.168

5

3

4

NO.

2

1

37.872

POINTS
CONJUGATING POINTS
COORDINATES OF

7 28.287 26.878

8 4.691 9.853

9 -4.996 1.556

10 -14.855 -9.250

11 -20.244 -19.417

12 -17.508 -37.430

=
=

Y

X

1

76
 -0

.1

2

3

4

5

6

8

9

10

7

11

12 34.943

51.890
66.088
116.225
129.852
194.735

22
8.
70

0
12
5.
59

0

13
0.
15
0

65
.5
00

60
.2
50

38
.4
00

279.188

28
8.
50

0

=
=

Y

X

1

70
 -0

.1

2

3

4

5
6

8

9

10

7

11

45.365
45.602
48.108

15.155
16.396
17.082

8.36MAX.

R50

R20

R35

1.273

25
.7
50

12.955

30
.5
00

R1.37

1.6±0.06

R0.8

74
°

R400

R305

R179

R179

R90

R84

B
A
SE

 P
LA
N
E

R400

R260R179

R90R100

SECTION JJ

48.037

0.750

15.172

-12.728

-19.503

33.594

10.843

-1.517

-17.796 

-33.901

YX

6 47.240

5

3

4

NO.

2

1

34.886

POINTS

CONJUGATING POINTS
COORDINATES OF

7 22.847 19.916

8 12.535 13.371

9 -6.518 -1.046

10 -16.019 -10.950

11 -22.273 -33.784
29.265
42.628
62.859

124.278
110.777

258.985
232.071

32
1.
00

0

30
6.
26

0

13
6.
26

0

13
1.
06

0

66
.6
50

57
.7
00

44
.9
37

R50

R30

6.64MAX.

47.425

50.319
47.636

19.738
20.877
22.079

R75

R90

R179

R179

R400

R400

7.440

29
.6
50

88
°3
0'

B
A
SE

 P
LA
N
E

R0.76

1.52±
0.06

R1
.4
1

=
=

Y

X

1

90
.4
44

 -0
.1

2

3

4

5

6

8

9

10

7

11

153.855

152.193

78.040

83.433

307.484

96
.0
37

25
3.
27

8

14
3.
22

8

39
.5
28

63
.5
28

38.375
38.698
41.218

1.464

R30

R43

R53

13.32
MAX. 13.916

26.869

49.942

0.596
0.963

19
.1
72

20
.2
78

23
.8
01

R110
R90

R220R179

R400

B
A
SE

 P
LA
N
E

B
A
SE

 P
LA
N
E

B
A
SE

 P
LA
N
E

1.93±0.06

R0.965

R1.37

46
°
30
'

=
=

Y

X

1

81
.5
56

 -0
.1

2

3

4

5

6

8

9

10

7

11

291.991

27
4.
57

2

21
7.
14
5

197.892

139.909

11
4.
22

2
53

.9
72

74.404

60.648

60
.8
72

41.827

32
.5
31

SECTION HH

43.169
43.440
45.913

8.502

10.090

10.587

R22

R51

R37

10.58MAX.

3.309

18.139

23
.7
22

25
.9
72

R400

R300R179

R90

R92

B
A
SE

 P
LA
N
E

1.71±0.06

R0.855

58
°
30
'

R1.37

5.196
5.587

39
°
20
'

27.843

44.129

DRG. DEPOSITED IN WRENCH SERVER. 
 UNDER THE SAME NUMBER. REVISED 
THIS DRAWING SUPERSEDES OLD DRG.

(STE-11-F0357)

01 02.12.11 Sd/-

Sd/-

PK BANSAL

UNDER THE SAME NUMBER 
SUPERSEDES OLD DRAWING 

WITHOUT ANY CHANGE.

KAILASH



48.894

14.766

49.607

0.039

-22.266

32.682

31.411

9.414

-2.162

-31.939

YX

6 26.752

5

3

4

NO.

2

1

20.178

POINTS

CONJUGATING POINTS
COORDINATES OF

SECTION KK

STE
4011

STEAM TURBINE

32305031

02 02

- -

(ALL DIMENSIONS ARE IN mm )

R
EF
.D
R
A
W
IN
G
 N

o.
SI
G
N
 &

 D
A
TE

IN
VE

N
TO

R
Y 

N
o.

1415

A

16

B

C

IT
 M

U
ST
 N

O
T 
B
E 
U
SE

D
 D

IR
EC

TL
Y 

O
R
 I
N
D
IR
EC

TL
Y 

IN
 A

N
Y 

W
A
Y 

D
ET
ER

IM
EN

TA
L 
TO

 T
H
E 
IN
TE
R
ES

T 
O
F 
TH

E 
C
O
M
P
A
N
Y

TH
E 
IN
FO

R
M
A
TI
O
N
 O

N
 T
H
IS
 D

O
C
U
M
EN

T 
IS
 T
H
E 
P
R
O
P
ER

TY
 O

F 
B
H
A
R
A
T 
H
EA

VY
 E
LE
C
TR

IC
A
LS
 L
IM
IT
ED

.
C
O
P
YR

IG
H
T 
 A

N
D
  
C
O
N
FI
D
EN

TI
A
L

F

D

E

G

H

10111213 79 8

J

K

L

M

DRAWING No.

15 14
FIRST ANGLE PROJECTION

13 12 11 10 9 8 7

GMS No./  C.B.O.M

6

ALTERED

CHECKED
DATEREV

AA0621104
M/CG.-C/M/F AA0230208

GAS CUTTING-'T3'AA0621101
WELDING-A/B/C/D 

REV DATE
CHECKED

ALTERED

GRADE OF UNTOL.DIM

REV

CHECKED

DATE ALTERED

  DEPT
AGREED NAME

WEIGHT (KG)

BHARAT HEAVY ELECTRICALS LTD.

TYPE OF PRODUCT

NAME OF CUSTOMER/PROJECT

CODE
TITLE :

DEPT

SIGN

OF DRG

DATE

U

STATUS

OR

RANIPUR, HARDWAR
SCALE REF. TO ASSY. DRG.

No. OF SHEETS

DRAWING NO.

SHEET No.

CODE
CARD

7

APPD

CHD

NAME
DRN

SIGN

 VAR

NO. OF
ITEMS

22 23  24

ITEM
No.

NO. OF
DATE

B

C

D

E

F

G

H

6 5 4

J

K

L

3 2
FORM  DG 46 ( B )

1

M

A0 SIZE

8 ALL OVER

20.04.74
20.04.74
04.06.74

STT

2:1

RAM NATH
N.B.MATHUR
K.L.KHURANA

32305000

Sd/-

00032305000

Sd/-
Sd/-

BLADE PROFILE
NO. 1183

32305031

11
38

42
3

7 13.163 12.149

8 -8.489 -3.583

9 -24.997 -31.018

Sd/N.C.JAIN 08.05.74
STD Sd/A.P.SINGH 20.05.74

=
=

Y

X

1

65
.5
56

 -0
.1

2

3

4

5

6

8

9

7

23.843

59.345

107.260

117.992

223.436

245.439

32
8.
12
2

31
7.
37

2

13
6.
82

2

14
0.
12
2

69
.8
78

41
.7
22 =

=

Y

X

1

61
.1
11

 -0
.1

2

3

4

5
6

8

9

7

49.065
49.250
52.061

22.653

23.581

25.350

R50

5.3±0.1MAX.

R400R400

R179R179

R90

1.46±
0.06

R0.73

10
4°

R1
.4
5

2.9±0.06

B
A
SE

 P
LA

N
E

51.388

11.644

37.534

-2.518

-24.347

29.239

21.607

6.059

-4.215

-29.798

YX

6 50.737

5

3

4

NO.

2

1

30.477

POINTS

CONJUGATING POINTS
COORDINATES OF

7 31.414 20.412

8 10.541 8.732

9 -9.288 -5.054

SECTION LL

10 -27.031 -28.469

10

28.208

53.827

109.546

216.206

230.420

32
8.
80

9

33
4.
34

4

14
3.
79

4

74
.3
94

51
.8
94

=
=

Y

X

1

56
.6
67

 -0
.1

2

3

4

5
6

8

9

7

10

102.576

14
4.
79

4

24.774

25.650

27.869

50.888

51.059

53.781

R60

R400R179R179

R90

4.1 ±0.1MAX.

R400

1.4±
0.06

115
°3.0±0.06

R1.5

B
A
SE

 P
LA

N
E

SECTION MM

51.976

12.901

30.995

-6.424

-26.482

27.094

16.093

5.995

-7.230

-27.734

YX

6 51.365

5

3

4

NO.

2

1

28.238

POINTS

CONJUGATING POINTS
COORDINATES OF

7 26.226 15.847

8 12.304 8.666

9 -12.310 -7.438

10 -28.960 -26.049

203.062

216.743

33
8.
16
7

34
2.
91
7

14
8.
01
7

14
8.
66

7

97.668

104.120

61.508

30.698

62
.6
67

93
.7
47

=
=

Y

X

1

52
.2
22

 -0
.1

2

3

4

5
6

8

9

7

10

3.8±0.1MAX.

26.929

27.682

30.304

54.339
51.665
51.560

R400R400R179R179

R110

R70

1.32±
0.06

R0.66

3.0±0.06
123

°

R1.5

52.591

8.756

26.953

-12.226

-28.167

24.954

12.289

2.711

-11.048

-25.622

YX

6 52.064

5

3

4

NO.

2

1

26.056

POINTS

CONJUGATING POINTS
COORDINATES OF

7 26.161 14.171

8 4.904 3.643

9 -13.338 -7.523

10 -30.454 -23.684

B
A
SE

 P
LA

N
E

32.428

60.447

89.063

96.178

192.969

204.113

34
6.
33

9

34
9.
38

9

15
3.
48

9

15
4.
33

9

10
6.
53

9

73
.1
39

28.611

29.275

32.290

R400

R400R179R179R120R80

3.6±0.1

MAX.

52.184

52.320
54.933

1.22±
0.06

R0.61

131
°

3.0±0.06

SECTION NN

B
A
SE

 P
LA

N
E

R1.5

52.034

22.971

52.475

-4.180

-31.149

23.843

22.816

9.049

-4.907

-23.540

YX

6 24.151

5

3

4

NO.

2

1

11.919

POINTS

CONJUGATING POINTS
COORDINATES OF

7 0.682 0.971

8 -33.071 -21.237

SECTION OO

=
=

Y

X

1

47
.7
78

 -0
.1

2

3

4
5

6

8

7

81.567

83.660

181.431

192.111

35
3.
43

1

35
5.
86

1

16
0.
87

1

15
8.
71
1

31.566

32.111

36.179

52.141

52.253

54.774

R400R400

R179

R179

1.12±
0.06

R0.56

13
9°

3.0±0.06

R1.5

B
A
SE

 P
LA

N
E

51.500

13.759

51.909

-10.346

-31.430

21.629

20.673

3.571

-8.220

-21.380

YX

6 19.275

5

3

4

NO.

2

1

8.417

POINTS

CONJUGATING POINTS
COORDINATES OF

7 -10.970 -5.495

8 -33.174 -18.943

SECTION PP

=
=

Y

X

1

43
.3
33

 -0
.1

2

3

4
5

6

8

7

70.467

73.661

171.019

177.379

36
1.
43

3

36
1.
68

3

16
6.
28

3

16
4.
.8
83

51.591

51.694

54.127

31.823
32.311

36.910

R400R400

R179R179

B
A
SE

 P
LA

N
E

1.04±
0.06

R0.52

3.0±
0.06

14
3°

R1.5

SECTION QQ

51.716

12.265

52.101

-7.420

-30.809

20.965

20.039

2.632

-6.615

-20.722

YX

6 18.366

5

3

4

NO.

2

1

7.672

POINTS

CONJUGATING POINTS
COORDINATES OF

7 -8.813 -4.353

8 -32.536 -18.268

=
=

Y

X

1

42
 -0

.1

2

3

4
5

6

8

7

69.628

73.064

166.474

172.433

36
3.
90

0

36
3.
90

0

16
6.
50

0

16
5.
25

0

51.804

51.906

54.298

31.199

36.358

31.680

R400

R400

R179

R179

14
4°

R1.5

1.0±
0.06

3.0±
0.06

B
A
SE

 P
LA

N
E

t=95.752

R0.7

TECHNICAL TEQUIREMENTS:
1. MUTUAL LOCATION OF SECTIONS ALONG BLADE HEIGHT SEE IND BLADE DRAWING NO.

32305004 (1138422) AND 32305008 (1138427).

2. SECTIONS SHOWN IN THIS DRAWINGS; ALONG CONCAVE AND CONVEX SURFACES ARE

3. PERMISSIBLE DEVIATION FROM THEORETICAL PROFILE (CLEARANCE) ALONG CONCAVE AND 

4. INLET ANGLES OF SECTIONS, SHOWN IN THIS DRAWING CORRESPONDS TO THE SKELETON ANGLES.
CONVEX SURFACES: 0.1MM.

CONCAVE & CONVEX BLADE SURFACES SHOULD SMOOTHLY JOIN ALL GIVEN
SECTIONS WITHOUT BREAKS, PROJECTIONS AND DEPRESSIONS.

NORMAL TO THE MEAN BLADE AXIS.

5. WHERE NO RADIUS IS GIVEN, WILL BE TREATED AS STRAIGHT LINE ON PROFILES.
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SHOULD BE DONE AT THE PLACE OF THICKENING
FOR LACING WIRE

TECHNICAL REQUIREMENTS :- 
1. BEFORE SOLDERING THE STRIPS, ROUNDING RADII

OF LEADING EDGE TO BE POLISHED TO V8-V9.
2. CLEARANCE BETWEEN JOINT OF STRIPS 

IS NOT ALLOWED.
3. REST OF THE DIMENSIONS AS PER DRAWING NO.

32305004(1138422) & 32305008(1138427).
4. AFTER SOLDERING THE STRIPS GRIND AS SHOWN

BY CHAIN LINES IN SECTION B-B & C-C.
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