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HOSE FLEXBLE METAL SS

1.0 DESCRIPTION

1.1 A flexible annular corrugated metal hose for use in gas turbine piping system. Flowing

medium will be fuel gas, liquid fuel air or steam.

2.0 APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on the date of invitation for bids or

requests for quotes form a part of this ordering sheet to the extent specified herein.

2.2 Outline Drawing see sheet 5 & up

A Welding: American Welding Society (AWS)
?1:' B NDT: American Society For Non-Destructive testing(ANST)
|_
5 C. ASME Boiler and Pressure Vessel Code Sec-VIII.
E D ANSI B-31.1 Power Piping
Z
8 E. Recommended Practice for Radio Graphic Testing ASTM E 94
% F. Society of Automotive Engrs.-SAE-J518C-For ‘O’ —Ring
:: G. Pipe Fitting: ASTM A-403 (SS)
I
Qo
o
>_
o
o]
O

3.0 SPECIFICATION

31 DESIGN REQUIREMENTS

3.1.1 CONSTRUCTION:

Heavy weight annular corrugated metal hose with multiple layers of external

The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.
It must not be used directly or indirectly in any way detrimental to the interest of the company.

reinforcing braid. See table (Sht-5) for wall thickness, Pitch (Flexonics type 402H

double braided) and working pressure as per variant table

3.1.2 MATERIAL
MATERIAL hose and braid-304L,316L,321L or 347 stainless steel in any combination

'H . .
= 3.1.3 Nominal hose I.D.-As per variant table
Lol
E 3.1.4 Minimum Hose Live length- As per variant table
'—
LR
s 8 3.1.5 Maximum Working Pressure- As per variant table
)
= 3.1.6  Maximum Working Pressure-500° F.
4
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3.1.7

3.1.8

3.1.9
3.1.10

3.1.11

3.1.12

3.1.13

4.0

ARMOR

When armor is specified (As per variant table) It will be stainless steel interlocked
hose type positioned over the hose braid and welded at each end. The fabricated
process must position the armor over the braid, weld one end and then pressurize
the hose to extend it to its maximum length prior to welding the other end of armor.
Tack welding, as a minimum, must be accomplished in the pressurized condition,
after which finish welding can be done either in the pressurized or un pressurized

conditions.

PERFORMANCE

Hose to be hydrostatically tested at supplier plant to pressure at room temperature

(refer variant table for test pressure)

All piping matl. Shall confirm to ASTM A-312(SS)

All bellows used in flexible hose assemble shall confirms to ASTM A-269/ with
maximum rock well hardness of Rb90

All weld joints to be full penetration but welded using GTAW root pass with
consumable insert. All welds shall be subjected to 10% x-ray examination at random
100% DPT for all joints.

Complete hose assembly shall be flexible enough to take minimum bend radius
specified in variant table.

Design burst pressure of hose assembly shall be minimum 4 times the design

pressure. Type tests details qualifying design shall be submitted along with offer.

MATERIAL SOURCING
Vendor shall clearly indicate the sourcing details of assemblies and components in
the offer. All components shall be sourced from reputed original manufactures only.

This will be subjected to BHEL review during technical evaluation.
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5. SPECIAL INSTRUCTIONS

5.1 QUALITY ASSURANCE
Vendor shall submit detailed QA plan along with offer.

All material will be delivered in a clean and usable condition. Opening will be securely
covered against entry of foreign material where appropriate.

5.2 Marking and packing for dispatch

5.2.1 Packing shall be accomplished in accordance with acceptable commercial pratices
otherwise indicated in the purchase order or quotation request.

5.2.2  All containers shall be identified with BHEL Material code no. BHEL Purchase order
no., Drawing number and part number and the vendor packing list and reference
numbers. Each container shall contain three packing lists, listing all contents of the
particular container with one copy attached in a secure manner to the outside. Each

part will be identified and keyed to the packing list

6. DATA REQUIREMENT

6.1 The following list indicated the required drawing and documents to be furnished for

COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

BHEL's review, along with offer.

It must not be used directly or indirectly in any way detrimental to the interest of the company.

a. Outline drawings
b. Design parameters and technical data sheets.
C. List of loose parts and assembly instructions, if applicable.
d. Quality assurance plan.
)
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CONVERSION FACTORS
Apply to pressure rating for elevated tempsratures

TEMPERATURE MATERFAL
o
F STAINLESS STEEL STEEL L
70 .00 1.00 ﬂu
150 .97 .99 .0
200 94 97 90
250 .92 T 47
300 .88 .93 .83
350 .86 9 .+
400 83 .3] 1
450 81 86 0
500 218 A 13
500 nrs T4 12
100 .70 {1 M
800 .6b A2 w0
900 .62 .50
1000 &0
1100 .58
1200 .55
1300 .50
1400 A
1500 A0
DOUBLE BRAID PIPE OR FITTING
BRAID SLEEVE
ARNOR SLEEVE ~
GUARD (ARNOR)

HOSE {CARRIER)—. .

HOSE OR CARRIER ID IS TO CONFORN
T0 THE ID OF SCHEDULE 40 PIPE,

HOTE: When a braid sleeve is used 1p conjunction with armor in sizes
12, 34, 1, 1 1M, 1 1/2, and 2, 1t is optional when armor can

be sized to fit the braid oD providi hani
weld at each end of assembly, o o o anically sound cap
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HOSE|WALL | Hose | BRAID STRUCTURE BRAIDS | TUBE
D | 00 | THK |prcH| PICK/WIRES PER 5 g8
gkl mexworc 0w (B (E1E|KID R
i T-321 SINSTL [V IS |~ |v &)t
SNGLE -‘BRAD
WORKNG PRESS
= Foes g Q07 P8
[8.00 {9.06 |.025 | 2.58 | 96 X 17 X .025 X X 275
10.00(11.19].020 | 2.58 | 96 X 21 X .025 _ X x|~ 168
12.00(i3.25/.020 | 2.58 | 96 X 29 x .025 X X 185
12.00(13.25(.025 | 2.58 | 96 X 29 X .025 _|x IR 212 _
DOUBLE BRAD
WORKNG PRCSS
BB K __QT0F-PSI
50 | .84 |.016 | B 24X8X..0126 | |X X 2355
4".‘50 84 |.016 | 10 48X 4 X 016 X | X 38600
75 (1.21|.020 | 6.16 | 48 X 8 X .0126 X 8 1650
73 |1.21].020 8 48 X 4 X 024 "8 X|x 3350 f
1.00 |1.53|.020 | 5.16 | 48X 7 X 0126 _ | x| | | X! 1168~
1.00 [1.53 7020 | 6.66 | 48 X 4 X .024 A x]xT 2800
1.26|1.86|.028 | 4.75 | 48X 9 X 0128 X X 980
1.25[1.86|.025 | 5.75 | 48 X 6 X .024 x| x 2480
[1.50 [2.19 | 025 | 4.75 | 4B X8 X .0:8 X X 1000
[1.50 |2.79 |.025 | 5.75.| 48 X 8 X .024 1 [x[x 2200
[200[283].025 | 3.58 | 48X 11 X .016 X 810
(20012851025 [ 458 | 48 X9 X 024 : x |'x 1678
2,50 |3.00/.020 | 5.33 | 48X 8 X .024 x| _Ix 1088
300|357 |.020 [ 4.66 | 48 X 9 X .024 X X 820
74.00 14.72 | 020 3.587| 48 X 9 X .024 X X 16 4
5.00 |S5.86 |.02% | 3.08 | 48 X 18 X 024 X X 810
6.00 |7.00 | .025 | 2.58 | 48 X 18 X .024 X X 430
8.00 (0,56 .047 |'2.58 | 06 X 17 X .025 1x X 320
8.00|9.50: 032 | 2.58 | 96X 17 X.052 | |x * B [
10,00(11.19, W25 | 2.58 | 96 x 21 x .025 X X 264
12.0013.28] 020 | 6.44 [ T93 x 29 x 025 X X 208
T ' i YRIPLE BRAD
: i WORKNG PRLSS
U ; D orerrmrss ] O B @70F-PSI
.00 9.85] .032] 2.88| 96 X 17 X 025 5 x| [x 669

NOTE: OUTER BRAID GUARDE (ARMOR)-INTERLOCKED
304 LSS NITE THICKNESS TO 0.012 INCH.
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VARIANT TABLE
Var. | BHEL Mat code | Description GE REF No Remarks/P
E é No. GMA
=3 1| GT9754741018 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P001 35541
d g 2 | GT9754741026 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P002 35541
<_EI 2 3 | GT9754741034 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P003 35541
5 % 4 | GT9754741042 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P004 35541
'G ‘g 5| GT9754741050 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P005 35541
5 g 6 | GT9754741069 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P006 35541
3 L>'_J é 7 | GT9754741077 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P007 35541
|<__‘: <>E § 8 | GT9754741085 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P008 35541
prd % I 9 | GT9754741093 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P009 35541
UDJ :: é 10 | GT9754741107 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P010 35541
% EE: *’E_, 11 | GT9754741115 HOSE, FLEXIBLE SS 1" SCHS80 385A6299P011 35541
®) % 'i 12 | GT9754741123 HOSE, FLEXIBLE SS 1" SCHS80 385A6299P012 35541
8 = g 13 | GT9754741131 HOSE, FLEXIBLE SS 1" SCHS80 385A6299P013 35541
<ZE é‘ g 14 | GT9754741140 HOSE, FLEXIBLE SS 1" SCHS80 385A6299P014 35541
— %.E 15 | GT9754741158 HOSE, FLEXIBLE SS 1" SCHS80 385A6299P015 35541
5 E.:Z 16 | GT9754741166 HOSE, FLEXIBLE SS 1" SCHS80 385A6299P016 35541
o % 2 17 | GT9754741174 HOSE, FLEXIBLE SS 1" SCHS80 385A6299P017 35541
E f E 18 | GT9754741182 HOSE, FLEXIBLE SS 1" SCHS80 385A6299P018 35541
8 é i 19 | GT9754741190 HOSE, FLEXIBLE SS 1" SCHS80 385A6299P019 35541
§ § 20 | GT9754741204 HOSE, FLEXIBLESS 1 1/2" SCH80 | 385A6299P020 35541
° = 21 | GT9754741212 HOSE, FLEXIBLESS 1 1/2" SCH80 | 385A6299P021 35541
£ § 22 | GT9754741220 HOSE, FLEXIBLESS 1 1/2" SCH80 | 385A6299P022 35541
é § 23 | GT9754741239 HOSE, FLEXIBLE SS 1 1/2" SCH80 | 385A6299P023 35541
2% 24 | GT9754741247 HOSE, FLEXIBLE SS 1 1/2" SCH80 | 385A6299P024 35541
g ; 25 | GT9754741255 HOSE, FLEXIBLE SS 1 1/2" SCH80 | 385A6299P025 35541
ug E 26 | GT9754741263 HOSE, FLEXIBLE SS 1 1/2" SCH80 | 385A6299P026 35541
E = 27 | GT9754741271 HOSE, FLEXIBLE SS 1 1/2" SCH80 | 385A6299P027 35541
= 28 | GT9754741280 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P028 35541
29 | GT9754741298 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P029 35541
30 | GT9754741301 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P030 35541
31 | GT9754741310 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P031 35541
32 | GT9754741328 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P032 35541
33 | GT9754741336 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P033 35541
34 | GT9754741344 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P034 35541
35 | GT9754741352 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P035 35541
36 | GT9754741360 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P036 35541
37 | GT9754741379 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P037 35541
9 38 | GT9754741387 HOSE, FLEXIBLE SS 2" SCH 40 385A6299P038 35541
D_ 39 | GT9754741395 HOSE, FLEXIBLE SS 6" #150 395A3637P003 35507
E 40 | GT9754741409 HOSE, FLEXIBLE SS 6" #300 395A3637P006 35507
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41 | GT9754741417 HOSE, FLEXIBLE SS 1" 134A4374P001 35531
42 | GT9754741425 HOSE, FLEXIBLE SS 8" #300 134A4410P001 35532/35567
Var. | BHEL Mat code | Description GE REF No Remarks/P
No. GMA
43 GT9754741433 HOSE, FLEXIBLE SS 4" #300 134A4410P002 35532/35567
44 GT9754741441 HOSE, FLEXIBLE SS 4" #300 134A4410P003 35532/35567
45 GT9754741450 HOSE, FLEXIBLE SS 4" #300 134A4410P004 35532/35567

It must not be used directly or indirectly in any way detrimental to the interest of the company.
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BHEL VAR NO-01,02,03,04

S TREwoo" 2

TYP 2 PLCS

(o]

——

f 1 = !
76 B {
131 N e
E
Part M* POOL PO0Z POO3 P00
ML 0962 0362 0962 0952
Current diameter 2" 2" 2" =
C [12.00] [11.10] [15.31] [17.08]
D [50.24) [49.25] [49.37] [47.24)
E [58.26] [57.24] [57.26] [57.24)
F [15.31} [17.00] [12.00] [17.00]
H 14.75% 5.32* 21.26" 532
Hub BW “A*- "g* 2 Stainless Steel 3040 2" Stoinless Steel 3040 2" Stainless Steel 304L | 2° Stainless Steel 304L
Pipe materials Stainkess Steel 304L sch 40 S | Stoinless Steel 304L sch 40 g | Stainiess Steel 304L sch |Stainless Steel 304L sch

405

405

PressurefTermperature of
operation Air (bar, *C)

19 bars to 460°C

19 bars to 460°C

19 bars to 460°C

19 bars to 460°C

Pressure/Temperature of

Ref. Doc

operation Gas lbar, °¢) 34,5 bars g 224°C 34,5 bars g 224°C 345 barsd 224°C 34,5 bars 4 224°C
Flow direction From "&" to "B" From "A"to "B From "4 to "B° From "A"to"B"
Fluide nature Gas Gas Gas Gas
Flow speed [m/s] 45.72 45.72 45.72 4572
e 100% rodio 1009 radio 100% radio 100% radio
Protecti Liner NO MO NO MO
=n Armor VES- 55T YES - 55T YES - 55T YES - 55T
PED Group 1Caot. i Group 1Cat Il Group 1Cat Il Group 1Cat. I
Part N* F101 Plo2 P103 P104
Same 05 POOL except 3160 Some as POOZ except Same 0s PO03 except | Some as POO4 except
55T 316L 55T 316L 55T 316L 85T

S CENTREY

Ny
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FIGURE 1
MOVEMENT
Part. Condition X" Ty A "@" Degré
P03 INSTALLED [46.49] [10.50] 0 13.20°
OPERATION [46.42] [11.69] [ [-0.20]
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BHEL VAR NO-33,34

COUDE/ELBOW 2"
90° LR-BW

T POOROOCK (0 SRS S O o R )
B RN

LR O ra't

148

Part N° PO33 PO34
ML 0962 0962
Current diometer 2 2"

C [8.74] [9.72]

D [44.80] [43.23]

E [57.79] [56.22]

J 14.75° 21.04°

Hub BW "A"-"B" 2" Stainless Steel 3041 2" Stainless Steel 2041

Pipe materials

Stainless Steel 304L sch

Stainless Steel 3041 sch

Ref. Doc

405 405
PressuredT em.::-emture of operation 19 bars to 460°C 19 bars to 460°C
Air (bar, *C)
Pressure/ T";”;;ﬁff’b;ﬁf';ff OPEMOUON | 34 5 bars to 224°C 34,5 bors to 224°C
Flow direction From "A" to "B* From "A" to "B
Fluide nature Gas Gas
Flow speed (m/s) 4572 45.72
¥-Ray analysis lcode GE-PBA-AG3) 100% radio 100% radio
Protection Lner N NO
Amor YES-S5T YES-SST
PED Group 1Cot. || Group 1Cat. Il
Port N° P133 P134
some gs PO33 except same as FO34 except
J16L 55T 316L 551
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© _g Pice materiale Stainless Steel 3041 | Stainless Steel 304L |Stainless Steel 3040 |Stainless Steel 3041
£5 pe § sch 405 sch 405 sch 40 5 sch405
= Pressure/Temperature of 0pera-| 1q s 16 460°C | 19borsto460°C | 19borstod60°C | 19borsto 460°C
c g tion Air (bar, °Cl
L = Pressure/Temperature of opera-
= O T o B @,
g E ticn Gas lbar. °C) 14,5 bars to 224°C | 34,5 borsto 224°C | 34,5 bars to 224°C | 34,5 bars to 224°C
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Frotection Amor VES-SST YES-SS5T VES-SST
PED Group 1Cat. |l Group 1Cat. |l Group 1Cat. Il Group 1Cat. Il
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FIGURE 1
MOVEMENT
Part. Condition X" [y = "@" Degré
POSE INSTALLED [34.68] | [14.29] 0 22.38°
OPERATION [36.10] | [15.59] | [0.50]
P036 INSTALLED [31.89] | [13.00] 0 22.19°
OPERATION [33.11] (1271 | [0.10]
P37 INSTALLED [28.58] [11.49] 0 21.96°
OPERATION [29.60] [10.90] 0
P08 INSTALLED [35.51] | [12.00] 0 18.61°
OPERATION [36.41] | [11.10] | [0.10]
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-8 2 Flow direction From "A" to "C"
L2 g Fluide nature Air
= Flow speed (FPS) 140
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o 33 Dimensions See layout
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S 2 Fipe materials stainless steel 3041 sch 405

S 3 Pressure/ Temperature of operation (bar,C) 19 barsto 460°C
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€ Auid nature Air
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Fart N° PO03
MLI 0824
Current diameter 4"
Dimensions See layout
Aange A 47 - 300 Lbs Lbs S5T 316 lapped flange with S5T 316 stub end
Range B 4" - 300 Lbs Lbs S5T 316 lapped flange with S5T 316 stub end
Fipe materials stainkess steel 3041 sch 405
Fressure/ Temperature of operation (bar, "G 19 bars to 460°C
How direction From “A” to “B"
Fuid nature Air
Row speed (m/'s) 2286
X-ray analysis jpode GEFBA-AGS) 5% radio
Internal NO
Frotection | Edernal S
Meaximum moving Angle ideg) 652
FED CEMark - Cat |
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Dimensions See layout
Aange A 4" - 300 Lbs Lbs 55T 316 lapped flange with S5T 316 stub end
Fange B 4" - 300 Lbs Lbs S5T 316 lapped flange with S5T316 stub end
Fipe materials stainless steel 304L sch 405
Pressure / Temperature of operation (bar,'0) 19 bars to 460°C
Fow direction From “A’" to “B"
Fuid nature Ar
Row speed (m/'s) 2286
X-ray analysis jcode GE-PBA-AGS) 5% radio
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Frotection - Edernal =
Maximum moving Angle (deg) 7.7
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