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SPECIFICATION FOR SS WELDED TUBES FOR HP HEATERS, LP HEATERS
AND DRAIN COOLERS

1. Bend/straight tubes shall conform to SA 688 TP 304/304L with maximum carbon limited
to 0.05% in case of 304 and 0.035% incase of 304L. (The material specification shall be as
per drawing/PO and ASME Sec II Part A edition and addenda as indicated in the

drawing/P.0.)

2. Eddy current test shall be done as per supplementary requirement ‘S1’ of
specification SA  688. Heat treatment of straight tube and bent portion shall be carried out
as per SA688.  Straight tubes/straight tubes of U-Tubes before U-bending shall be bright

annealed (both inside and out surfaces). U bend shall be purged with inert gas during Heat
Treatment of U-bent portion.

3. Flaring test on each lot atleast two tests from each lot are to be conducted as per SA 450.

4. Longitudinal welds of tubes shall be ultrasonic tested.

5. For tubes supplied in bent conditions, tube thinning shall be governed by the following
formula.

t = to(1+ d/4R) where
t = specified minimum tube wall thickness.
to = Thickness afler bending
d = Outside diameter of tube
R = Center line bend radius
6. Minimum thickness, ovality etc., achieved for minimum bend radius tube for each
thickness shall be proved.

7. Hot bending to form U tubes shall not be accéptab]e.

8. Bending, heat treatment and hydrotest shall be as per Quality Plan latest revision and
relevant drawing. Each tubc shall be hydrotested to test pressure mentioned in the

drawing/P.O.
9. Corrosion test shall be carried out as per requirement of SA 688 TP 304/304L

10. Inspection and certification shall be as per ASME Sec. [ Part A edition & Addenda as indicated in
the drawing / P.O. & enclosed quality plan. Incase of Lloyds inspection ,where the material is
sourced from suppliers other than India .the certification shall be in IBR form Il C duly

signed by Lloyds Register.

Ref.Doc|
—
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11.Packing shall be seaworthy and capable for withstanding mechanical damage. Tube ends
shall be capped or plugged for protection against ingress of moisture / water during transit

and storage.

13. Tubes inside & outside surfaces shall be tested for residual chloride salt contamination
to limit as per of SA 688. The same shall be reported in T.Cs. Procedure of measuring

residual chloride contamination shall be furnished.

14. Cleanliness of inside surface of all U-tube shall be confirmed by blowing close fitting
acetone soaked felt plugs. Inert gas or N2 / dry oil free compressor air shall be used for

blowing.

15. Inspection agency: Third party inspection agency. Additionally D.O.B. in case of
H.P.Heaters ( For Indegenious suppliers only ).

a) The extent/ quantum of witness by Third party inspection agency shall be indicated
as follows . However Vendor to carry out the tests on 100% of tubes.

i) Eddy current testing: 10% online and 100% for offline
ii) Ultrasonic testing (UST): 10%
iit) Hydro testing: 100%

16. Product markings shall be as per SA 688.

17, ---
18. Packing and marking standard ref, no. for:

(a) Straight tubes - AA0490002
(b) U — tubes - AA0490003.
19.In case of indigenous vendors the raw strip used for manufacturing tubes shall be procured
from BHEL approved vendors.
20.The residual circumferential stresses after tube straightening and U-bending shall be kept

as low as possible .In any case these shall be limited to 4kg/mm2 (compressive or tensile).
One specimen shall be tested per lot. The procedure for residual stress measurement shall

be approved by BHEL.

Revisions: Prepared: ' Approved - Date:
| 24.09.2004
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‘ COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS [.IMITED.

1t must not be used directly or indirectly in any way detrimental to the interest of the company
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STANDARD QUALITY PLAN QP No. : HY/HE/004/ U-TUBE
BHEL Rev. 2 05
| RAB ITEM: Wi ‘v D : 05.01.201
HYDE AD-32 ELDED SS ‘U’ TUBES FOR HP HEATERS & LP HEATERS ate 05.01.2010
BHEL Spec. No. : HE 51103 Rev. 18 l BHEL Drg. No. : As per P.O. Page 1 of 3
SL TYPEOF | QUANTUM | REFERENCE | ACCEPTANCE | FORMATOF | * | AGENCY REN S
| No | COMPONENTS CHARACTERISTICS CLASS | CHECK | OF CHECK | DOCUMENT NORMS RECORD s[M]c 7
1.0 RAW MATERIAL INSPECTION
i1 Caoil a) Identification of coil . . o . HE 51103 TC & Inspn.
LT Major Visual 100% Test Certificate Rev 18 Record Pl V]V Note 1
. . . Visual & o . HE 51103 TC & Inspn. |
n b) Visual & Dimn. Exam Major Measurt, 100% Test Certificate Rev.18 Record PV IV
[ 1.2 | Verification of Coil . . Visual & . HE 51103 TC & Inspn. C: 0.05% max
Test Contificate a) Chemical comp. Major Measurt. 100% Test Certificate Rev 18 Record v P,V g)r TP 304,
. ) Visual & o - HE 51103 TC & Inspn. | , +0.035% max
b) Mech. Properties Major Measurt. 100% Test Certificate Rev 18 Record P | V | for TP 304L.
2.0 IN PROCESS INSPECTION
2.1 Tube Forming & . : N . Periodic Inspn.
Wicliing Welding parameters Major Visual Shec s Mfr. Std. Mfr. Std. Record P
22 ID Bead Rolling ID Bead Height Major Measurt. Random Mfr. Std. Mfr. Std. -do- v P iV
23 OD Bead Grinding | Surface Condition Major Visual 100% Mfr. Std. Mfr. Std. -do- B
24 Inte@edlate / final Solut.mn anncal.mg after Major Heat 100% Mifr. Std. Mir. Std. —do- P Note 2
drawing drawing operation treatment
25 Tube washing Surface condition Major Visual 100% Mfr. Std. Mir, Std. -do- P
6 | .- ; Solution Annealing in q Heat o Mfr. Std. & Mfr. Std. & HT Chart |
R edime inert atmosphere Migh treatment L SAG88 SA688 P_ﬁ V o I\iotc 3
2.7 . - i . o HE 51103 HE 51103 Inspn.
Final sizing OD & surface condition Major Measurt. 100% Rev.17 Rev.18 Record P
28 Straightening . - . . 5 HE 51103 HE 51103 Inspn.
Straightness Major Visual 100% Rev.17 Rev 18 e p
*10% for
| 2.9 Eddy Current test Internal flaws Major NDE 100% AS;}\VésE;é? & ASME SA450 Supplier TC | ¥ p “,/ online &100%
for offline
2.10 | Ultrasonic test Internal flaws Major NDE 100% ASTM E213 ASME SA450 Supplier TC | ¥ P \: #10%
‘- PREPARED BY: APPROVED BY:
Legend: *D- Documents marked (v') to be included by Supplier in Documentation Package.
S - Sub Vendor P - Perform C of C : Certificate of Compliance Ww&.
M -Vendor / Manufacturer W - Witness Mfr.  : Manufacturer iy
C - BHEL/ Inspection Agency V- Verify Measuri.: Measurement Y C Venkateswara Rao K.S.Rao
DGM / QA SrDGM/QA




; STANDARD QUALITY PLAN QP No. : HY/HE/004/ U-TUBE
! BHEL — Rev. 0 05
ITEM: WELDED SS ‘U’ T Dat : 05.01.2010
HYDERABAD-32 UBES FOR HP HEATERS & LP HEATERS ate
BHEL Spec. No. : HE 51103 Rev. 18 I BHEL Drg. No. : As per P.O. Page 2 of 3
| SL ‘ TYPEOF | QUANTUM | REFERENCE ACCEPTANCE | FORMATOF | * | AGENCY REMARKS
| no | COMPONENTS CHARACTERISTICS 1 CLASS | cppek | OF CHECK | DOCUMENT NORMS RECORD sTMm| c
[ 211 | Cut to length with . . HE 51103 HE 51103 Inspn.
allowance s R R 100% | Rev.17&PO | Rev.17& PO Record P
2.12 | Inspection of OD, Thickness, Length, Visual & 1
straight tubes Straightness. Edge burrs.. Major U 100% Mfr. Std. Mfr. Std. nSpa. PV
- Measurt. Record
surface condition
2.13 . Centre line bend radius . . " . . Inspn. .
U-bending of tubes (CLR), Wall thinning Major Visual 100% Mfr. Std. Mfr. Std. Record PV Note 4
2.14 | Stress relieving of . . . . 3 SA688 TP304 / SAG688 TP304/ Inspn.
| U- bend portion Solution Annealing Major Visual 100% PO PO Record PV Note 5
2.15 | Residual Pracedure for
circumferential One residual stress
stress Stresses Major Measurt specimen Hl};: SLLTE Max. 4Kg/mm?2 L w HESUIEIERY
| ot Lot ev.18 Record as approved
P by BHEL to
be followed
3.0 FINAL INSPECTION
3.1 | Hydrostatic testing | poco e Time, Leakage | Major |  Visual 100% | ASTMA450 | ASTMA450 | Supplier TC | v Plw| SF
32 Cut to length, . . HE 51103 HE 51103
deburr Length, edge condition Major Measurt 100% Rev.17 & PO Rev 18 & PO Insp. Record P
33 Dimn. conformity | OD, CLR, Thickness,
i | & visual exam. wall thinning, Length, Visual & W * Verify &
| ovality, leg spacing, planc Major Measurt 100% Drg. /PO Drg./ PO Insp. Record | v/ Pl Random
of bend, curvature, Edge ) witness
burrs., surface condition
3.4 | Test on Tubes . . L » . As per SA688 TP304, SA688 TP304, . v C: 0.05% max
a. Chemical composition Major Chemical S SA450 & PO SA450 & PO Suppliers TC \' f°_" TP 39} 4.
L b. Tensile testing Major Mech. -do- -do- -do- Suppliers TC| v/ P | w | © 0035%max

Legend: *D- Documents marked (¥') to be included by Supplier in Documentation Package.

S - Sub Vendor
! M -Vendor / Manufacturer

- C - BHEL/ Inspection Agency

P - Perform
W - Witness
V - Verify

Cof C : Certificate of Compliance

Mfr.

: Manufacturer

Measurt.: Measurement

PREPARED BY:

Y C Venkateswara Rao
DGM/ QA

APPROVED BY:

K.S.Rao

SIDGM/QA




T
i STANDARD QUALITY PLAN QP No. : HY/HE/004/ U-TUBE
| BHEL Rev. : 05
HYDERABAD-32 ITEM: WELDED SS ‘U’ TUBES FOR HP HEATERS & LP HEATERS Date  : 05.01.2010
BHEL Spec. No. : HE 51103 Rev. 18 ! BHEL Drg. No. : As per P.O. Page 3 of 3
SL | TYPE OF | QUANTUM REFERENCE ACCEPTANCE FORMAT OF | * AGENCY REMARKS
NO I COMPONENTS SRS O SIS GRS CHECK OF CHECK DOCUMENT NORMS RECORD Disi M C
; c. Hardness testing Major Mech. -do- -do- -do- Suppliers TC! v P | W | for TP 304L.
d. Reverse Bend test Major Mech. -do- -do- -do- Suppliers TC| v P W
¢. Flattening test Major Mech. -do- -do- -do- Suppliers TC| v P | W
f. Flaring test (2 samples) Major Mech. ~do- -do- ~do- Suppliers TC, ¥ P | W
g. Flanging test Major Mech. -do- -do- -do- Suppliers TC| v P | W
h. Inter granular . As per SA688 TP304 | SA688TP304 & . v
comaaRllesing SR D Spec. & PO PO RIS G B
i. Residual Chloride Major Chem. -do- SA6;8[;T(;’304 SA6881;13>304 & Insp. Record | v PV
4.0 | Packing & despatch | Verification of all TCs for . . . PO, Spec, Drg. PO, Spec, Drg.
completion. Major Visual 100% | &qp & QP Insp. Record P |V
Identification, preservation . . o PO/Drg& PO /Drg & -
i & packing Major Visual -_1_00/0 AA0490003 AA0490003 Insp. Recerd PV Note 7

Notes :

5

4) Hot bending to form ‘U” tubes shall not be permitted.
5) U bend area plus approximately 150mm of each leg beyond tangent point of the U bend shall be heat treated.
6) ‘Hydrostatic testing’ of tubes shall be carried out with demineralised water. Chloride content of DM water shall not be more than 10 ppm max.
7) Tubes shall be packed in sea worthy packing & shall be capable of with standing mechanical damages during transit.
8) Project specific requirements, if any, as per P.O. shall also be complied with.
9)  Lubricants used in tube drawing operation shall be non-chlorinated (50 ppm chlorides or less). All cleaning compounds shall be chloride and caustic free. Each cleaning

operation shall be followed by a rinse or rinses with water, the final rinse shall be with demineralised water containing not more than 10 ppm chlorides.

2) Intermediate solution annealing shall also be done in Brighl Annealing furnace only.
3) Straight tubes shall be cleaned and bright annealed at a temperature of 1040°C min. followed by guenching to below 370° C.

1) In case of indigenous vendors, the raw strip used for manufacturing the tubes shall be procured from BHEL approved Vendors.

Legend: *D- Documents marked (¥') to be included by Supplier in Documentation Package.

S - Sub Vendor
M -Vendor / Manufacturer

C - BILEL/ Inspection Agency

P - Perform
W - Witness
V - Verify

Cof C : Centificate of Compliance

Mfr. : Manufacturer
Measurt.: Measurement

PREPARED BY:

Y C Venkateswara Rao
DGM / QA

APPROVED BY:

K.S.Rao
SIDGM/QA




Pre-Qualifications Criteria for S.S. Welded 'U' TUBES

SI.No. |BHEL Requirement Vend.or 2 . Eewiations if
Confirmation | any

1 The vendor shall be in the Business of manufacture of S.S. Welded 'U' tubes for Feed Water
Heaters used in Thermal / Nucear Power Plants.

5 Copies of previous Purchase orders executed (minimum Five) and spread over five years for
similar tubes shall be enclosed.

3 |Vendor should have minimum capacity of executing around 50,000 'U' tubes per annum.

4 |S.S. Strips used for manufacture of tubes shall be preferably from following vendors.
1) Outokumpo 2) Ugine 3) Krupp Thyssen 4) Acerinox 5) SAIL (Salam SS) 6) Jindal

5 |Inspection shall be vide M/s. Lloyds / BHEL / IBR authorised Inspection Agencies.

6 The vendor shall have inspection requirements of, bright annealing, Eddy current test, UT, Innert
Gas, 'U' bending, Hydro test etc.

7 UT of all tubes irrespective of thickness with OD and ID notch. UT has to be tube done for mother pipe in
addition to final tube as per SA1016 clause 25.6.3.

8 |Bead flushing and cold drawn tubes only are required.

9 Maximum Residual stress shall be 3 kg/mmz. Procedure for measurement of residual stress shall be
furnished to BHEL for approval.

10 |Roller straightening of tubes is not permitted. Stretch straining is required.

11 |Vendor should have in house Test facilitics. Out sourcing is not permitted.

12 | NDT Level-III person shall be available in Vendors rolls.

13 Bright Annealing “on line” or ‘off line” with sufficient soaking time and temperature — required. Furnace
calibration 1s required for evaluation.

14 | Hydro test pressure shall be 1.5 times the design pressure as indicated in the enquiry.




Vendor's

Deviations if

SI.No. |BHEL R irement -
o s Confirmation | any
15 | Latest Version of ASME code shall be used.
16 |Manufacturing process plan (MPP) shall be submitted along with offer for review.
17 |Corrosion test shall be as per para 13 of SA688 complying the supplementary requirement of S4 of SA68S.
18 |Simulated PWHT on one sample tube shall be carried out for each lot as per the below cycle.

Rate of Heating 55°C / hr from 300°C.

Rate of cooling 55°C / hr upto 300°C

Soaking time - 20 Hrs with temparature 510 - 540°C.

After the above test the sample shall meet the corrosion test as per ASTMA 262 Practice.
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