Annexure — B

TECHNICAL REQUIRMENT FOR FINISH MACHINING OF IMPELLER BLADE CASTING

S.No. BHEL Requirement Vendor’s
Confirmation
Blade should be machined as per the drawing 02040718103/M2 R0O, [Vendor to confirm
1 02040718403/M2 R0O0 and model file which shall be supplied by BHEL. Snapshot in
' the file “Blade P VI.jpg & Blade P VIIl.jpg” are also attached for viewing the details.
Blade castings to be machined all over as per the coordinates shown in the drawing [Vendor to confirm
02040718103/M2 ROO & 02040718403/M2 R00. 2 mm allowance to be left on
2. pressure and suction surfaces of the blade. Tolerance on profile shall be 0.5 mm &
surface finish shall be 3.2 microns or better.
Welding edges as shown are also to be made on both crown-blade and skirt-blade [Vendor to confirm
3. mating surface. Detail of welding edge is shown in the drawing.
After completion of machining, 0.3 mm deep line should be inscribed by machine [Vendor to confirm
4 tool at location of Section D and F, throughout the length of the blade on both
' suction and pressure surface.
5 Machining allowance available for profile machining shall be around 20-25 mm. Vendor to Note
6 Offered cast weight of blade:- 4000 kg (approx.) \Vendor to Note
Finish weight of blade:- 1930 kg (approx.) for drawing no. 02040718103/M2 R0O0 and |[Vendor to Note
7. 2075 Kg (approx.) for drawing no. 02040718403/M2 ROO.
3 Material of blade shall be : ASTM A743 Gr CA6NM (13%Cr-4%Ni Stainless Steel) \Vendor to Note
Complete Dimensional, Profile & Surface finish inspection shall be carried out by [Vendor to Note
9. BHEL representative at Vendor’s works.
All required tools, instruments, jigs, fixtures, templates, gauges, material scanning, [Vendor to confirm
10. | coordinate measuring facility etc. should be arranged by the vendor
11 After machining, blade should be given identification details by Hard punched \Vendor to confirm
Job to be suitably packed after machining to avoid any damage to machined [Vendor to confirm
12. | surfaces during loading/unloading/transportation
Vendor to submit following with the offer:- Vendor to submit
13 a) Details of the Organization
' b) Details of the machine tools and other facilities installed in the
company
Vendor tosubmit Filled Supplier Registration Form along with Requisite [Vendor to submit
14 Documents to SDC Cell in MM Deptt. of CFFP, BHEL, Haridwar. If already registered
' at CFFP or any other unit of BHEL, then Vendor code may be furnished. Vendor may
plan a visit to CFFP
15. | Vendor may plan a visit to CFFP for technical discussion. \Vendor to Note
16. BHEL team may visit vendor’s works for facility/capacity verification. \Vendor to Note

Tender No.:FF/SC/17001/201700231
Opening Due Date: 091/05/2017

Name & Signature of Sub-contractor
With date & Seal




FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN MM)
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é Table1- Y COORDINATES OF GRID POINTS Table 2 - LEADING EDGE NOSE COORDINATES
Q $4890.8 SECTION- A SECTION- B SECTION- C SECTION- D SECTION- E
E GRID X-COORD SEC-A | SEC-B | SEC-C | SEC-D | SEC-E | SEC-F | SEC-G L
2318.7 | TRAILING EDGE X1 Yp1 Ys1 Yp1 Ys1 Yp1 Ys1 Yp1 Ys1 Yp1 Ys1
/TJT-P ! 31 23733 366.1 | 307.6 | 233.5 617.1 1512.6 | 14095 | 12255 | 1149.9 | 1080 | 10165 | 9822 | 923.8
s = - 30 2254.7 573.9 | 534.1 | 4819 498.4 1488.6 | 1389.7 | 12265 | 1154 1091.9 | 1029.7 | 9922 | 9337
= - N T 29 2136 744.9 | 712 | 668.1 |
S S o 379.7 1674 1461.9 | 1366.9 | 1221.6 1150 1093.9 | 1031.9 | 993.5 933.9
S N R854.5 n S 28 2017.3 889.1 | 859.4 | 817.9
o . GV C/L © _ 3937 101‘4 - 984'6 942‘3 261.1| 1746.9 | 1631.4 | 14323 | 1342.2 | 1209.5 1139.9 | 1085.3 | 1023.1 | 984 924.3
S N F ( 2 1780' 1125' 109'2 3 104'6 . 237.3| 1737.3 | 1624 1426 1338.1 | 1206.2 1138 1082.5 | 1020.9 | 980.8 921.8
of & < " 26 : : 213.6 1202.6 | 1136.1 | 1079.2 | 1018.8 | 977.1 919.3
2 | ” 16613 1222 1| 11863 11354 6| 1727.7 | 1617.4 | 1419.4 | 13345 ¢
1 * . . .
N & N El_ss00 ! o 15427 12105 189.9| 1717.9 | 1611.8 | 1412.8 | 13314 | 11988 | 11346 | 10755 | 1016.7 | 9729 | 916.8
< N N R =T Tp o 24 : 1307.5| 1264 :
A = o =~ - / \ /—EU N < >3 1424 13793| 1327.4| 12721 166.1| 1708.2 | 1607.2 | 1406 1328.8 | 1194.5 1133.1 | 1071.3 | 1014.8 | 968.3 914.4
§ S 324.2 \ b ‘g % o 1305 3 1436.5| 1378.3| 13208 142.4| 1698.2 | 1603.7 | 1398.8 | 1326.6 | 1189.9 1132.1 | 1066.8 | 1013.2 | 963.2 912.3
= 7 \ *3?.4 U_; - 21 1186.7 g 1480.2| 1417.7| 1357.9 118.7| 1688 1601.1 1391.7 1325.2 1185 1131.5 1061.8 1012.1 957.6 910.6 ]
/,_EADWG EDGE)\ TP 20 1068 5 1510.9| 1446.1| 1384.7 94.9 | 1677.6 | 1599.9 | 1384.4 | 1324.7 | 1179.7 | 1131.6 | 1056.4 | 10119 | 951.5 909.2
B /176 5 ~ 19 949.3 % 1654.7 | 1528.8 | 1463.6 | 1401.5 71.2 | 1666.9 1601.1 1376.9 1325.7 1173.9 1132.7 | 1050.7 1012.6 | 944.8 908.6
el o 18 830.7 | & 1669.4 | 1534.8 | 1471.1 | 1408.5 47.5 | 1656.2 | 1604.7 | 1369.3 | 1328.7 1167.9 | 11349 | 1044.4 | 1014.6 | 937.8 908.9 ]
A S~ 17 712 E 1669.4 | 1529.7 | 1468.6 23.7 | 1645.4 | 16115 | 1361.6 | 1334.1 1161.5 | 1138.6 | 1037.7 | 1017.4 | 930.1 910.5
| #3560 16 593.3 1655.4 | 1516.3 | 1455.9 0 1627.5 | 1627.5 | 1347.6 | 1347.6 | 1149.5 | 11495 | 1026.6 | 1026.6 | 918.2 | 918.2
15 474.7 1629.5 | 1493.1 | 1433.1 NOSE
' : 9.8 8.5 7 5.7 5.7
‘ 14 356 1593.1 | 1461.5 | 1400.4 RADIUS —
MERIDIONAL VIEW 13 237.3 1545.2 | 1420.7 | 1357.5
PRESSURE SIDE 12 118.7 1762.7 | 1485.4 | 1369.1 | 1303.7
ook sloe 7 0 1674.6| 14179 | 1306.5 | 12379 Table 3 - TRAILING EDGE NOSE COORDINATES |
] e === 10 -118.7 1579.2| 1345.1 | 1233.1 | 1158.5 SECTION-E SECTION- F SECTION- G
] 7 P %}4\ < 9 -237.3 1478.7| 1265.5 | 1147.4| 1065.2 X Yp2 Ys2 X Yp2 Ys2 X Yp2 Ys2
e e N 8 356 1372.1| 1177.8| 1047.8| 951.7 2433.9 | 2376 | 237.6 | 24414 | 1391 139.1 | 24455 18.4 18.4
- ~ON
S —T =N l A7 1260 | 1073 | 9255 24101 | 2923 | 2335 | 2417.7 | 2048 | 1366 | 24217 | 1012 | 158 H
>< /% — NN 6 -593.3 1563.9 | 1134.6| 938.8 | 760.8
P N - =13 13867 | 983.9 | 759.6 2386.4 | 340.8 266.9 | 2394 262 173.1 | 2398 171.1 57.8
LEADING EDGE % - . : :
} ROTATION AS BUMP \\ 4 8307 11932 2362.7 | 386.4 302 2370.2 | 3141 212.4 | 23743 | 2313 103
N P 4 \\ 3 -949.3 972.8 2338.9 | 430.2 | 3384 | 23465 | 362.6 | 253.7 | 2350.5 | 2857 | 1506 H
ch)lzRETglxlleiARLc-;lggi/Elg\/\E/TlﬁlL o \ 2 -1068 1378.8 2315.2 | 4725 | 3753 | 2322.8 | 409.3 296.2 | 2326.8 | 337.6 | 2008
4 > 7 1 "1186.7 22915 | 5135 | 412.6 | 2299 4547 | 339.1 | 2303.1 | 387.8 | 2536
L J TRAILING EDGE 2 -1068 1194.7
£ N\ 2267.7 | 552.9 450 2275.3 | 4983 381.8 | 2279.3 | 4356 306.6 |
0"'//\ <2 %XJ% = > o 13787, 9308 2244 590.7 | 487.6 | 2251.6 | 539.3 | 4236 | 2255.6 | 480.2 | 357.1
o < y 3 4 -830.7 1046.6 : : ' ' ; ' ' '
< \ X 5 712 1213.8| 8383 | 729.8 22203 | 627 525.3 | 2227.8 | 578 464.6 | 22319 | 521.8 403.6
NN A A A A A A A 6 593.3 1387.3 1024.3) 843 | 6916 TG 113 113 113 6
7 -474.7 1548.6| 1157.4| 983.4 | 831.3
MACHINE AXIS (ORIGIN) 8 -356 1698.4| 1267.8 | 1097.2| 966.7
9 -237.3 1370.1 | 1188 1073.1| 984.6 Table 4 - CO-ORDINATES OF PLAN SECTIONS
X PLAN VIEW 10 -118.7 1466.7 | 1269.6 | 1162.8| 1084.3 AT INTERSECTION WITH SKIRT —
11 0 1557.3 | 1343.7 | 1238.5 | 1167.4 SECTION PRESSURE SIDE SUCTION SIDE
12 118.7 1643.3 | 1411.2 | 1302.1 | 1237.5 X3 Y3 X4 Y4
13 237.3 1714.6 | 1471.7 | 1355.4 | 1294.9 A 210399 1444 6 364 1556.2 i
14 356 1520.4 | 1398.8 | 1339.9
B -487.6 1711.9 -310.4 1752.7
~ 2, 15 474.7 s 1557.1 | 1432.4 | 1373.1
> NOSE RADIUS 16 5933 | & 1583.8 | 1455.9 | 1395.4 ¢ 154.9 1785.6 345.3 1758.6
A (TYPICAL) NOSE POINT 17 712 % 1600.2 | 1469.4 | 1407.4 D 994.7 1647.6 1178.5 1521.4 |
MACHINE AXIS (ORIGIN) (TYPICAL) 18 830.7 5 1602.6 | 1473.2 | 1409.4
19 9493 | 2 1588.9 | 1467.7 | 1401.6 | 1343.1 Table 5 - CO-ORDINATES OF PLAN SECTIONS
TRAILING EDGE ENLARGED DETAIL-K 20 1068 1559.5 | 1450.6 | 1383.4 | 1325.7 AT INTERSECTION WITH CROWN
SECTION-G 21 1186.7 1418.7 | 1354.6 | 1297.9 SECTION PRESSURE SIDE SUCTION SIDE E
22 1305.3 1372.4 | 1314.5 | 1258.6 X5 Y5 X6 Y6
23 1424 1313.2 | 1262.7 | 1207.2 F -428.7 864.7 -308.9 914.3
24 427 123911 1197.7 | 1143 G 788.1 1408.6 887.5 1348.2
25 1661.3 1151.5| 1116.9| 1065.6 : : : :
X5 (TYP) 26 1780 1051.9| 1019.1| 973.5
X4 (TYP) 27 1898.7 938.2 | 903.9 | 863.8
X3 (TYP) 28 2017.3 807.5 | 770.6 | 730.7
X6 {TYF) 29 2136 654.2 | 611.7 | 566.4 NOTES: ’
I 20 59547 470.6 418'2 359' 1. Blade castings to be machined all over as per the coordinates shown in the drawing. 2 mm
: : allowance to be left on pressure and suction surfaces of the blade. Tolerance on profile shall be
31 2373.3 286 207.2 | 104.8 0.5 mm
TR?’;—&'#%EDSE % o 2. Surface finish of machined blade shall be 3.2 micron or better. B
— = = Y % 3. Crown and skirt profiles are shown in rotated elevation while section lines are shown in true
= = | > - 3 o A elevation corresponding to plan.
Sl IR %’\QD /5 ?\\ 4. Leading edge nose for all sections are tangential to the line marked at 135 ° from x-axis at origin.
| CROWN/BMSURFACE 5. Welding edges as shown are also to be made on both crown-blade and skirt-blade mating
NS LENCTH oF The 5 D - D5 surface. Details of welding edge is shown in the drawing.
&) &/ ) Z &g 50 \Z 6. After completion of machining, 0.3 mm deep line should be inscribed by machining tool at
p1 s 20 location of Section D and F, throughout the length of the blade on both suction and pressure
MACHINE AXIS (ORIGIN) MACHINE AXIS (ORIGIN) N SLADE surface.
TYPICAL DETAIL TYPICAL DETAIL PL Y E%%%megﬁégoﬂ\,f SECTION P1-P1 SECTION P2-P2 | 7. Machining allowance available for profile machining shall be around 20-25 mm.
TRAILING EDGE »{ SKIRT—BLADE MATING SURFACE INLET/OUTLET SIDE T=20~60 DETAIL=A 1750760 8. Weight of casting in as-cast condition is estimated as 4000 kg
SECTION-F INTERSECTION OF PLAN SECTION WITH SKIRT INTERSECTION OF PLAN SECTION WITH CROWN OUTLET : : ondit _
Sl Al INLET 9. Weight of casting after machining is estimated as 1930 kg B
T T T T e T 10. Total surface area of blade is around 9.467 sqm
CROWN| 900 | 150|2035] 150|825 | 4060 \ 20 20 11. Material of blade: 13Cr-4Ni Stainless steel to ASTM A743 Gr CA6NM
SKIRT | 1000 [ 150|2450] 150|825 | 4575 o &
WELDING GROOVE AND LENGTH OF WELD SEAM Lc{} LC{ID \\ ( W o |
3_ SKIRT/BLADE N 7 BHARAT HEAVY ELECTRICALS. LTD.
% ATING Q\ w \5\ QWHH CENTRAL FOUNDRY FORGE PLANT
N\ FACE T=50~60 RANIPUR HARDWAR
Q\ SECTION P1—-P1 DETAIL—B EPTT. FDY.TECH _E__@|SCALE NT.S |WEIGHTINKgs NAME SIGN DATE
1N I-_l'/ﬁl JITLET SIDE T=20~60 . .
ALTERED ALTERED ALTERED TITLE DRN__ |/23/23499M.DWG
REV | DATE 5 = epes REV | DATE 5 = epes REV | DATE 5 = epes MACHINING DRAWING FOR [ Jioas CEVIE
ZONE ZONE ZONE IMPFLLER BLADE oo Troave 3T 1B 6
PRANAHITA VIII 93499 - 10-204-07- 18103/M2
17 16 15 14 13 12 11 10 9 8 7 6 5 4 BHEL HEEP HARDWAR SHEETNO- _MO. OFF SHEETS-




FIRST ANGLE PROJECTION (ALL DIMENSIONS ARE IN MM]

CN/E0Y8L-L0-%02-0 16 15 14 13 12 11 10 | 9 | 8 1 6 5 b 3 2 1

43GWNN ONIM YA
498.6FROM Y AXIS 353 3
- 3533 _ 12046
‘317.7 FROM Y AXIS 1582 L
1064.6 FROM Y AXIS - - 1016.3 -
884.1 FROM Y AXIS \
- | | q
| ;/ e ‘ p PRESSURE 0L TABLE—3 TRAILING EDGE NOSE COORDINATES
T — -~ X — SECTION-E
‘ /// | /;: \i\\ |
] // | /”F \\\ X YP YS TABLE-1 'Y’ COORDINATES OF GRID POINTS
] 1T SUCTJON SILE
yerd 1 RN 24887 | 2427 | 2427
// ?/ \ 24614 L, 298 8 2409 GRID |X-COORD SEC-A SEC-B SEC-C SEC-D SEC-E SEC-F SEC-G SEC-H
v 2440 348.8 273.4 31| 24265 375.2 315.6 239.4 160.2 ‘
. 4 _ 1o 24158 | 3965 307.2 30 | 23055 cg7 1 L6 1927 -
: S | 23915 LL15 342.2
o A 2 % AR o B 29 | 2184 7612 728 682.9 654.2
- S = = & e Z ol 2367.1 L8L.T 379 TR
2 7 2 v 3029 | coe: T - 909.3 878.7 836.4 809.8
7318.6 c65 9 4577 21| 19415 1037.8  [1006.9  |9635 935.9 ||
22942 60L .2 4993 261 1820 1150.4 1175 1070.6 1040.6
A x 2210 640.9 539.5 25 | 16985 12697 | 12131 1160.9 1128.2
NOSE
| I 5 RADIUS 1.4 2k | 15715 13371 12925  |12378 12016
>
> 1l | SECTION—F 23 | 1456 1410 1357.2 | 13006 1263.1 !
‘ r ‘ r X | X | T 22 | 13345
4 5 6 7 8 9 10 @ 12 1? 14 @ r: 5 6 7 8 9 10 M1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 X YP YS l 1468.6 1409.3 1350 & 1312.6
1 ) 3 A 5 6 1 2 3 4 5 6 7 8 9 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 SECTION—EE 21 1213.5 1513.7 1L4L9 T 1388.7 1350 4
SECTION AA SECTION-BB SECTION—CC SECTION-DD - 2496.3 143 143 : : : :
SECTION—AA 26721 | 2091 1414 2011092 15448  [1L785 | 14158 1377.2
26478 2678 17756 1919705 16919 |1563.2  |1496.6  |1432.9 1394 1
2423.4 | 3224 2154 18| 8495 17067 |1569.3  [1504.2 | 1440.1 1,011
- 2088 - 23992 | 3734 255.1 R ' ' ' ' '
N ) do c _ ey R, TV 1706.9 | 15642  |15016  |1437.3 1398.3
_ 14357 _ //j \:\\ - A 23505 | 167 3006 16| 606.5 16927 15499 | 14887 | 1425 1385.5
L—] | I | _— T i '
3135 /f/ \\s\ /;// r\i\\ //;/ — 23265 | 5102 387.1 5 | 4855 1666 15265 | 14654 | 14025 1362.8
/
/?/ N /?/ \\\ P \s\ 23022 | 5514 4329 1% | 36k 1628.9 | 14944 | 14317 | 1369.6 1329.6
9’ \s 7/ \s 22715 | 5303 ‘19 3| 2625 1579.8 | 14525  [1388 | 13251 1284.9
NOSE
7( \ /] N RADIUS e 25 1802.3 15186 |13999  [13331 | 12686 1228 u
_ SECTION-G I 0 1712 1449.9 13359  |12655 | 11955 1157.2
> = 10| -1215
% = = > P Vs 1614 6 13752 12607 |1184.7 | 1104 1069.8
_ 25004 | 183 183 ? -242.5 15119 1293.9 | 1173 1089.2  |989.2 961.4 ]
3 0 26762 | 1017 175 8 | -364 14,03 12066 10712 | 974 8L.2.3 825.4
(o]
2452 1731 60.3 7 ~4,85.5 1287.8 1096.9 | 946.2 818.L 6413 6L T
2427.7 105.6
! k ! ! 12 6 | -6065 1599.4 | 1160.7 960 | 777.8
> - > 2L03.4 | 2957 153.7 : .
| o % < | o % 379 S0 T 1417.6 | 1006 776.9 |
r= @ r= r= » A -849.5 1219 3
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 25 27 28 29 30 3 5 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 24 922 93 24 25 925 27 28 29 30 3 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 25 27 28 29 30 31 3548 | 400 25971 '
SECTION—FF SECTION—-GG 23305 4467 i : R 9948
B = SECTION—HH 23062 | 4911 365.1 2| 1092 | 14123
$5000.8 '
2282.2 412.9
. R2370.9 _ — 233 1| 12135 G
H
‘ RADIUS 14 2 -1092 12212
CROWN-BLADE MATING SURFACE _ ‘ 3 29705 | 1410.9 977 9
o G >/T — TABLE-2 LEADING EDGE NOSE COORDINATES A ~8L9.5 1070.6
— /7 L
e« o (ﬁé;?gmm gt 3 " >< // P — X1 YP1 | YSI1 YP1 | ST YP1 | YS1 YP1 | YS1 YP1 | YS1 YP1 | YS1 5 -128 12608 | 9083 7463
A IR 2 0 d T R SECTION-A SECTION-B SECTION-C SECTION-D SECTION-E SECTION-F 6 6065 1L18.6 1048.8 8624 | 707
1 G.V. C/L _ 2 | ‘ >< /?é/j T 752.3 15688 | 1459.5| 1248.7| 1167.7 | 1084.8 | 1019.3 | 9871 | 927 927 | 8616 ] L85 c £831 1834 1006 | 8504 e
4 ! F /%//;; E\\Q\ 6308 15468 | 14416 1252.8 | 1175.6 | 11046 | 10394 | 10064 9449 | 939 | 8773 ' ' ' ' 487.3 5009
S = ) / //éég;/——\i§§§\\ 509.8 15219 | 1420.9] 1253.9 | 1180.1 | 11165 | 1052.7 | 10142 | 9543 | 9462 | 8847 8 -364 1736.L | 1296.2 11219 | 9885 880.8 | 733.2 715.6 :
, 3 E >< /// \§§§ 388.3 1712.3 | 14944 | 1397.6| 1249.5| 1176.6 | 1118.2 | 1055.1 | 1015.8 | 955.6 | 943.9 | 882.2 5 9425 1008 265 | 0972 | 10065 | 8933 .
o R562.L ,/ \ - 4 ﬁ/ \%% 2668 | 1787.3 | 16679 | 14645 | 1372.2| 1236.9 | 1165.6 | 1109.7 | 10466 | 10062 | 9455 | 927.9 | 866.1 ' ' ' - - -
N5 r ! oo LEADINGEDGE 7 N 9195 17775 | 16602 | 14579 | 1367.9| 1233.6 | 1163.5 | 1107 | 1043.8 | 1002.7 | 9427 | 923.3 | 8616 10| -1215 1499.4 1298 | 1188.9 11086 | 1022.8 988.5
M —~ \ \Y /, 7 \
© | FOR TYPICAL NOSE POINT \/ X / ROTATION AS RUMP \\ 218.2 1767.4 | 1653.7 | 14514 | 1364 .4 1229.7| 11616 | 1103.7 | 10418 | 999 9L40.1 918.1 | 857.4 0
> D P A \ 11 1592.2 1374 | 12663 1193.7 1120.5 10835
< 5 ' o 8} — SEE ENLARGED VIEW-K ,§%$,/ «/ - - \\ 194, 2 17574 | 1648 | 14443 | 13613 | 1225.6 | 1160 1099.7 | 1039.6 | 9948 | 9375 | 912.4 | 853.5 : : : : :
o~ > ~R3316 = L= \.0‘:‘4203\, ) \A 1608 | 17671 ] 16436 | 14375 | 13588 12212 | 1158.6 | 10955 | 1037.8 | 9899 | 9353 | 906 | 8495 12215 1679.9 16429 | 13314 | 12651 | 11981 1159.5 ]
- , < KK N 11c 1726.1 | 1637.1 | 14233 | 1355 | 12112 | 1157 | 10859 | 1035 | 979.2 | 931 8915 | 8415
o | < % 977 | 17155 [ 16356 | 14158 | 13543] 1206 | 1157 | 1080.3 | 10346 | 9728 | 9294 | 8834 | 8385 L 1954 4 | 14301 | 1370 | 13063 | 12615
< 5 [R180] LEADING EDGE > 72,9 1704.6 | 1636.9 | 1407.8 | 13556 | 12002 | 1157.9 | 10745 | 10352 | 9661 | 929 | 874.7 | 836.7 15 | 4855
y - - - - - - - - - - 1592.2 | 14647 | 14039 | 1341 1302.8
' N L8.6 1693.6 | 1641 | 14001 | 13586 | 1194.1 | 1160.5 | 1068 | 10373 | 9589 | 9294 | 865.4 | 835 o | s05s E
A O N\ R 243 | 16823 | 1647.8 | 13922 | 13639 11876 | 11642 | 10612 | 10403 | 9511 | 931 | 8553 | 835 ' 16153 | 14885 | 14268 | 13646 | 1326.8
! k\ 9@/@(/ y/ 0.00 1664 4 | 1664.4 | 13777 | 1377.7| 1175.2 | 1175.2 | 1049.7 | 10497 | 938.8 | 9388 | 8411 | 8411 17 728 16361 | 1502.5 14392 | 13779 1340 1
‘ % > NOSE RADI 10 8.7 7.2 5.9 5.9 5.9
5 33640 ‘ X 18 | 8495 1638.5 | 1506.L | 1h41 1380.7 1343.4
O
SKIRT-BLADE MATING SURFACE
o | N N 19 | 9705 16269 | 1500.9 | 14331 6
= R2374 5 2 3 4 5 6 7 g N 111 12 13 14 15 16 17 18 19 20 21 22 23 24 25 25 27 28 29 30 31 13733 1336.2 ]
) | . 20 | 1092 15948 | 14831 | 14144 | 13556 1318.9
TRAILING EDGE PLAN VIEW (FROM TOP)
£ 3 FOR DETAIL REF. TABLE-3 PLAN VIEW 21| 12135 14506 | 1385 1327 1290.6
/5 NOTES: > | 39is :
- | . . . . . 1403, 13441 86.9 0.9
21— 2 275 A2 1. Blade casfings to be machined all over as per the coordinates shown in the drawing. 2 mm allowance to & 1
L3 N CROWN/BLADE MATING SURFACE . . 23 1456 13427 1291 1234 5 1199 D
NG _LENGTH OF 7, g , . , " be leff on pressure and sucfion surfaces of the blade. Tolerance on profile shall be 0.5 mm. -
~ Lo Lo - o C . .
o} TN > N 2. Surface finish of machined blade shall be 3.2 micron or beffer. 2b | bIT> 12668 | 12245 | 11684 | 1135.4
— — " LN . S . 25 | 16985
P T \ / I ‘ 3. Additional section h' has been defined but blade is limited by the crown section. Mr7s | Me22 10896 | 10591
/\ CDGE PREPARATION AT x’ SECTION P1-P1 BLADE SECTION P2-P2 L. Crown and skirf profiles are shown in rotated elevation while section lines are shown in true elevation [ 2% | % 10759 | 10418 19955 967
S INLET/OUTLET SIDE T=20~60 T=50~60 . -
P CROWN—BLADE AND / 1 corresponding fto plan. 27 | 19413 959.8 9244 | 8834 8563
SKIRT-BLADE MATING SURFACE 7" A~ DRIAL=A 5. Sections 'f', 'g', & 'h are defined further beyond the limits of the blade, 28 | 20625 8259 | 7878 |47 | 7208
INLET 6. Leading edge nose for all secrions are tangential to the line marked at 135 ° from x-axis at origin. 29 | 2184 668.9 6257 579 4, 5o
- BLADE : o 1, \/\/eldlmg edges as Shownlare alsoITo be madelon both crown-blade and skirf-blade mating surface, 30 | 23055 4806 1271 | 367 3385 i
NLET [ L[ (2 (13 [ e [ 15 [ Toral T / x _ o Details of weldmg edge s ;hown in the drawmg. | | N | 31 | 24265 2918 2105 074 203
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| ) o - : o
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- 3 SKIRT/BLADE MATING SURFACE S \%9 . . . L . . —
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DETAIL=B MACHINE AXIS (ORIGIN) I 12. Total surface area of blade is around 9.9 sgm
i) 13, Material of blade: 13Cr-4Ni Stainless steel fo ASTM AT743 Gr CA6NM
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Annexure - C

GENERAL TERMS & CONDITIONS

1. The tender documents are not transferable. These documents can be obtained by authorized/
approved contractors from the office of incharge Sub-contracting on or before tender opening
date. In case of any difficulty, duplicate copy can be obtained.

2. Sealed tender can be submitted in tender room of Material Management, CFFP, BHEL, Hardwar
by bonafide contractors. The contractors shall sign each & every page of tender documents
before submitting.

3. The tenders duly filled-in will be accepted upto 13.45 Hrs on or before tender opening date in
the tender of Material Management department, CFFP, BHEL, Hardwar. These will be opened
on the tender opening day at 14.00 in the presence of tenderer or their one authorized
representative who wish to be present.

4. Validity of offer should be for 365 days, for acceptance, from tender opening. However, base
rates shall remain valid & firm during the contract period.

5. Incomplete tender will be ignored, however BHEL reserves the right to reject or accept any or all
tenders without assigning any reason.

6. Mention permanent account number if allotted by income tax department.

7. The sub-contractor shall follow all the rules & regulation of minimum wages, insurance cover of
labour, ESI& PF as per rule. BHEL reserves its right to demand any document at any point of
time during the execution of contract.

8. The sub-contractor shall observe all the precautions and safety procedures as required during
loading & transportation in factory premises. Also required precaution shall be taken while
transportation & operation at their works. Precaution must be taken to ensure that there is no
damage or pilferage of the material from CFFP & there is no injury to work man.

9. The sub-contractor shall take adequate steps to prevent any loss or damage to any materials
entrusted to him. The sub-contractor shall be liable to pay, to the company, for the damages due
to negligence or otherwise in executing the machining work entrusted to him or any other failure
or any breach of terms and conditions on the part of the contractor.

10. If the Sub-contractor neglects work or fails to observe and/or follow any of the terms and
condition of the agreement, CFFP, BHEL, may without prejudice to their any other rights,
terminate this contract by giving 15 days notice in writing with or without forfeiting the Bank
Guarantee & Indemnity Bond of the Sub-contractor. The termination of contract by the CFFP,
BHEL shall be without prejudice to the CFFP, BHEL’s right to recover from the contractor the
cost of completing the work by any other agency.

11. The Sub-contractor should have sufficient financial resources to meet all expenses & contractual
obligation.

12. The Sub-contractor shall be responsible for fulfilling all legal/statuary requirement along with
environmental laws. Any loss to the property (belonging to the sub-contractor or the company)
or injury to the staff/labour of the Sub-contractor caused due to any reason will be the sole
responsibility of the Sub-contractor. Accordingly the Sub-contractor is advised to take necessary
insurance cover. Any liability of BHEL, arising due to Sub-contractor, his staff/labour, materials
being handled by him, will be recoverable from the Sub-contractor. Accordingly the Sub-
contractor shall indemnify the company.

13. The Sub-contractor shall ensure valid registration with all the State and Central govt.
departments as required by various laws such as ESI, PF etc. & submit copies of the same
whenever required.

14. The Sub-contractor shall pay wages to the workmen engaged by him at the rates which shall be
not less than the minimum wages applicable under law from time to time. BHEL will not

Tender No.:FF/SC/17001/201700231
Opening Due Date: 09/05/2017
Name & Signature of Sub-contractor
With date & Seal
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entertain any claim or make any reimbursement for additional burden due to change in wages
structure etc. under the law. The Sub-contractor shall also ensure statutory obligations (PF, ESI
etc.) & benefits to his workmen as per provisions of law enforced from time to time.

15. Sub-contractor will be fully responsible for transportation of material to & from CFFP and also
for the period material is lying with them for any theft or damage to the material or for damage
to third party.

16. Vendors not registered with CFFP, BHEL need to submit duly filled supplier registration form
(SRF) along with Technical Bid. SRF can be downloaded from http://www.bhel.com.

17. The Bidder along with its associate/collaborators/sub-contractors/sub-vendors/ consultants/
service providers shall strictly adhere to BHEL Fraud Prevention Policy displayed on BHEL
website and shall immediately bring to the notice of BHEL Management about any fraud or
suspected fraud as soon as it comes to their notice.

18. ARBITRATION AND GOVERNING LAW

All disputes or difference of opinion what so ever that may arise between the company and the
Sub-contractor upon or in relation to or in connection with the contract, the same shall be
referred to sole arbitration of Head of CFFP, BHEL or such other person as nominated by the
Head of CFFP. There will be no objection to any such appointment, or award of the Head of
CFFP or the arbitrator so appointed. The award shall be final and binding on the company and
the sub-contractor. The arbitration proceeding shall be held at Ranipur, Hardwar. Work under
contract shall continue during the arbitration proceeding, unless otherwise directed in writing by
the company or unless the matter is such that the work can not be possibly continued till the
decision of arbitration. Provisions of applicable arbitration and conciliation Act. shall apply.

19. Court at Hardwar shall have sole Jurisdiction in the cases arising out of this Contract

Tender No.:FF/SC/17001/201700231
Opening Due Date: 09/05/2017
Name & Signature of Sub-contractor
With date & Seal
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TERM & CONDITIONS

1) SUBMISSIONS OF TENDERS: Quotation in triplicate must be enclosed in a sealed cover which must have the complete
enquiry number and the due date mentioned above duly super scribed invariably sent under “REGISTERED POST,
ACKNOWLEDGEMENT DUE” addressed. TO THE MATERIALS MANAGER CENTRAL FOUNDRY FORGE PLANT BHEL
HARDWAR. The quotations must be posted with due allowance delay. Alternatively the tender duly sealed and super scribed
may be deposited in the Tender Box placed in the Office of the under signed. “ANY TENDER NOT SUBMITTED IN THIS
MANNER ARE LIKELY TO BE IGNORED OPENING”. All lenders must reach this Office/deposited-in the Tender Box before 2
P.M. The Tenders will be opened on the due date at 2P.M in the office of the undersigned in the presence of the tenderers
who may like to be present. LATE TENDERS ARE LIABLE TO Rejection.

2) PRICES: (i) Prices should be quoted for delivery on FO.R Destination basis inclusive of insurance Full wagon load shall be
consigned to B.H.E.L. Ranipur siding served by Hardwar (Rly.Code A.W.C.B). The delivery by Road Transport will be made at our
Stores in the plant. Ex-Go down rate must include packing & Forwarding charges. If applicable extra-please indicate
percentage. (ii)The prices should be quoted as per DGS & rate contract if any held by the tenderer currently a copy of the rate
contract should be enclosed, if there is no rate contract, lowest, prices applicable to DGS &.D and other Gov. Depts. should
be quoted and a certificate to this Effect must.be incorporated in this quotation.

3) DELIVERY: (a} the supply must be made within the delivery period mentioned. If the tenderer can’t arrange supply during the
required delivery period, the alternative delivery period may be offered in clear terms. Please note that delivery is the essence
of contract (b) if the delivery is not completed within the prescribed time specified in the order, supplier shall be liable to an
unconditional penalty of 1/2% of the price of goods in arrears per week subject to a maximum of 10%. For material not
supplied in time and/or not conforming to specification, the purchaser shall have the discretion to resort purchase from melee
where on the risk and cost of the supplier without any notices.

4) EARNEST MONEY: A sum equal to 2% of tendered value (rounded to nearest multiple of 10) must be deposited as earnest
money along with the quotation in the form of a Crossed Demand Draft In favour of Bharat Heavy Electricals Limited Ranipur
(Hardwar) or as a post office Saving bank Account Pass Book or Post. Office 12 years National Saving Certificates pledged to
the Accounts officer Bharat Heavy Electricals .Ltd, Hardwar, Tender received without earnest money or not in the proper form
is liable to rejection.

5) SECURITY DEPOSIT: Earnest money of the successful tenderers shall be converted in to security deposit in addition a further
sum up to 5% of the tendered cost may be called from successful tenders which shall have to be deposited within 10 days
Security deposit shall be released only after satisfactory Execution of the contract Any Compensation penalty or other sums of
money may be deducted from the Security Deposit.

6) TERMS OF PAYMENT: (i) Payments Terms: 100% after receipts and acceptance through e-mode within 30 days. (ii) For consumable, Stores
our standard terms of payment after inspection & acceptances at our stores.

7) SPECIFICATIONS: The goods offered must conform to the required specification of the latest ISI/BSS specification. (i)
Manufacture's name trademarks etc. must be stated in the offer complete illustrative Technical literature/catalogue drawing
should be attached with the offer falling which the same may be ignored (iii) The Price must be quoted only in the units
mentioned (iv) Original Trust Certificates from the Manufactures Govt.. Test House will have to be produced wherever required
without any extra cost. This may please be clearly confirmed in the quotation without which the offer will not be considered (v)
the stores equipment offered shall have to be guarantee period shall be removed by the supplier free of cost and at their risk.

8) SAMPLES: Wherever demanded/necessary, parties may submit sample before the tender opening, these should be properly
tagged indicating the supplies Name enquiry no. and due date against which the same shall be returned on freight to pay basis
per goods train. Expenses incurred in this connection will be payable by the party offers received without sample where
demanded may be rejected.

9) PENALTY: Orders placed against this enquiry will be subject to normal clauses for imposing of penalty liquidated risk Purchase,
cancellation, arbitration as per terms of purchase order in case of delay in effecting supply of other defaults.

10) TESTIMONIALS: Income tax Clearance certificate and other testimonials from Bank or other authorities may be called by us
wherever necessary.

11) QUANTITIES: All the quantity in the enquiry may not be ordered, Suppliers should be prepared, to accept orders for reduced
guantity, without any extra charges.

12) VALIDITY: All quotations should be valid for acceptance in part or in full for 12 months from the date of opening.

13) RIGHT OF ACCEPTANCE: Bharat Heavy Electricals Ltd Ranipur (Hardwar) reserves the right to reject any or all tenders
without assigning any reason thereof, Quotation not in accordance with the above instructions and conditions will be
disqualified.

14) DRAWING AND STANDARDS: All drawing & standards are proprietary of BHEL. It must not be used in any way deter mental to
the interest of the company & should not be used for any other purpose except to process BHEL's job.

15) INSURANCE COVER: Vendor should take adequate insurance cover (value as per excise challan) for BHEL material issued to
their for job work.

Yours Faithfully
FOR MANAGER (MATERIALS)



