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1.0 Scope

1.1 This procedure details out the SPLICING NORMS for DIAPHRGM PLATES,

Housing Panels and Pedestals,

Sector plate,

assembly, cleaning device Assembly of Air pre Heater.

2.0 General Requirement

connecting plate

2.1 Check for the material specifications of plates/sheets, which are to be joined
to avoid mix up of material. TCN to be obtained for change of material.

2.2 Electrode Selection shall be as per respective WPS. (E 7018 shall only be
used for carbon steel)

2.3 Welding shall be followed with suitable methods and controls to minimize the
distortion.

\d

2.4 Stiffeners parallel to joint (Splice) shall be in such a way that welds over joint
is avoided and a minimum distance between stiffeners parallel to weld joint
shall be maintained as Two times the thickness of thicker plate.

2.5 Whenever back grinding is not feasible due to location of the plate /sheet,
root welding to be carried out with 3.15 mm electrode and LPI to be carried

out after thorough cleaning and repeat LPI after final welding.

2.6 Plus joint shall not be permitted when building up of plate to drawing size.
However minimum offset of 100 mm is to be maintained.

2.7 Cut out on welds shall be avoided. In case any such opening on the joint the
same shall be strengthened with pad plate of 50mm width all round on one
side with the thickness equal to the parent material.

2.8 Unless otherwise mentioned against specific requirement minimum joint piece
shall not be less than 500 mm. For hot end center section (tub plate) end
joint piece shall be min 500 mm however for other joint piece shall be of max
available sizes in order to reduce the number of joints.
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2.9 Following are the guidelines if Edge preparation (EP) is not specified in

2.10

2.11

3.0

drawing/ OP&C Sketch.

Plates and sheets up to 5mm: No EP is required. Provide 2 to 3 mm root
gap, weld on both sides.

Plates of 6mm No EP is required. Welds shall be with square butt with 2 to
3 mm gap. Weld from first side and turn the plate for back grind and conduct
LPI. Complete the weld.

Plates above 6mm and up to 8 mm Single 'V’, 60° EP. Weld from V side
and turn the plate, Back grind and conduct LPI, complete the weld.

Plates above 8 mm: Double V', 60° EP. Weld one side. Carry out back
chipping/Grinding, conduct LPI to ensure sound metal and weld from other
side.

Wherever cross members are fouling on the weld, Flush grind weld metal and
ensure flatness. There shall not be any depression at weld zope. Thickness at
weld zone shall not go below the actual thickness of the plate. Check 100 %
visual inspection.

Cleaning device support channel plate: One joint is permitted up to 4 meters
length and 2 joints for more than 4 meters (perpendicular to the bend line.)
and the minimum Joint piece shall be 500mm.

Specific Requirements for Diaphragm plate

1. One joint only allowed perpendicular to axis of the Rotor post. (Along the
Length of the Plate)

2. Joint shall be made at least 650 mm from the edge.

3. Place the plates to-be-welded together. Check for straightness of
minimum two sides & right angle of the plate. Check the mismatch of joint
edge. The mismatch shall be with in 1 mm. Check for length, width and
diagonal as per OP&C Sketch. Length and Width tolerance shall be as per
OP & C Sketch, Maximum allowed diagonal difference is 2 mm and record
the readings.

4. Weld one side and reverse & back grind. Conduct LPI. Ensure defect free
joint and weld the other side. Butt welds shall be ground flush. Conduct
final LPI.
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5. Identify the Right angle corner of the each plate with Paint and Hard
punch the Specification, size, Firm code by punching and border with
white paint.

6. Load all the plates in such a way that the identified right angle corners are
in one corner with details visible from top.

7. Tack welds the stack as per OP&C Sketch.

4.0 Specific Requirements for Pedestals

1. One joint only allowed parallel to flange bend. (90° Deg) in addition to site
joints envisaged in drg.
2. Joint shall be made at least 500 mm away from any side.

5.0 Specific Requirements for Housing Panels

1. One joint only permitted in either Horizontal or Vertical direction of each
panel plate. *
2. Minimum Joint shall be 500mm from any edge

6.0 Specific Requirements for bottom plate and side Plates and plate
formed channels of Sector plates

1. No joint is permitted on Bottom plate.
2. One joint is permitted up to 4 meters length and 2 joints for more than 4
meters (across the bend line.) in side Plates and plate formed channels.
Minimum Joint piece shall be 500mm.
3. EP and other requirement shall be as per Clause 2.9 and 100% LPI shall
be carried out on final weld in the joint area.
7.0 Splicing of stay plate and Shell plate.

1. Splicing of stay plate and Shell plate is permitted if both dimension (length
and width) is more than 1 meter. Joint shall be perpendicular to the axis of
the rotor post. Minimum joint piece shall be 500 mm. Weld one side and
reverse & back grind. Conduct LPI.Ensure defect free joint and weld the other
side. Butt welds shall be ground flush. Conduct final LPI.

8.0 Splicing of duct wall is permitted if both dimension length and width is
more than 1 meter. Minimum joint piece shall be 500 mm.

Revision Changes made
Number/Date

00/13 05 96 Original Issue.

01/31 05 96 Cl 2.10 Deleted

02/04 12 02 Requirement are reviewed & Up dated

03/ 01 09 04 Revised to include splicing norms for pedestals and housing panels

04/ 20 09 06 Clause 6 added in sub section-3 based on shop feed back.

05/ 21 06 08 Requirements completely reviewed and updated based on the discussion with WRI /Trichy.
Amendment Al details merged.
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1.0 SCOPE:
This procedure details out the SPLICING NORMS for Blade Plates and Rolled Sections viz., Angles,

Channels, Beams and other structural applicable to Guillotine Gates and various Dampers.

2.0 GENERAL REQUIREMENTS:

21 Check for the material specifications of plates/sections, which are to be joined to avoid mix up
of material.

2.2  TCN to be obtained for change of material

2.3 Welding Electrode selection shall be as per respective WPS.

2.4  Welding shall be followed with suitable methods and controls to minimize the distortion.

2.5  Welds over joint shall be avoided and minimum distance between stiffeners parallel to weld
joint is 50mm.

26  Whenever back grinding is not feasible due to location of the plate / sheet, root welding to be
carried out with 3.15 mm electrode and LPI to be carried out after thorough cleaning and repeat
LPI after final welding.

2.7 Plus joint shall not be permitted when building up of plate to drawing size.

2.8  Cut out/opening /drilling on weld joint shall be avoided.

3.0 GUIDE LINES FOR EDGE PREPARATION (EP ) :
Following are the guidelines for Edge Preparation (EP) if not specified in drawing.
3.1 Plates and sheets up to 5mm: No EP is required. Welds shall be with square butt with
2 to 3 mm root gap, weld on both sides. Final LPI / MPI
3.2 Plates of 6mm: No EP is required. Welds shall be with square butt with 2 to 3 mm gap. Weld
from first side and turn the plate for back grind and conduct Root LPI. Complete the weld. Final
MPI.
3.3 Plates of 7mm, 8 mm: Single “V” 60° EP on any one Plate. Weld from “V” side and turn the
plate, back grind and conduct LPI, complete the weld. Final MPI.
3.4 Plate above 8 mm: Double “V’ 60° EP . Weld one “V" side. Carry out back grind and conduct
LPI, complete the weld. Final MPI.
3.5 For structural (Angles, Channels, Beams) : Single “V’ 60° EP. Weld from “V" side and back
grind and conduct LPI, complete the weld. Final LPI before splice plate setting.
3.6 For Pipe Strut Joints — Refer the clause no. 7.8
Note: Wherever cross members / seals are fouling on the weld, Flush grind weld metal and ensure flatness. There shall

not be any depression at weld zone. Thickness at weld zone shall not go below the actual thickness on the plate.

Check 100 % visual inspection.

[ Issued By Quality Assurance Page 2 of 4 J
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4.0 SPECIFIC REQUIREMENTS FOR GATE BLADE:

4.1 Splicing of Gate (blade) plate may be either horizontal or vertical. Minimum width of plate shall
be 500mm for blades joint and no joint shall be permitted with in 200 mm from the middle of
blade for vertical joint.

4.2 No splicing in gate blade is permitted if blade width is 1.2 meter or less

4.3 Guillotine Gates — Electrically Operated (With or Without Bulb Seal) and Pneumatically
Operated (Without Bulb Seal) — One joint is permitted for a plate width more than 1.2 mtr and
up to 2.4 meter.

4.4 Guillotine Gates — Pneumatically Operated (Cold Air Gate / Hot Air Gate) with Bulb Seal — No
joint is permitted on these gate blades as the width of blade will be always less than 2 Mtr.

4.5 For Plates of width more than 2.4 Mtr maximum two joints are permitted.

4.6 For Plate butt joints — Root LPI, back grinding and LPI shall be conducted 100%. Flush grind
the joint and straighten the plate. Final MPI shall be conducted on both sides, if the plate
thickness is more than 8 mm. Otherwise follow the clause no. 3.0 of this PR:QA.

4.7 Linear tolerance on length and width is + /- 1 mm /mtr subject to maximum of 56 mm.

4.8 Diagonal variation shall be within 1 mm / Mtr subject to maximum of 5 mm.

49 Blade bend shall not be more than 5 mm.

410 Blade shall be identified with size (Thickness X Length X Width) in each corner with Firm code.

411 Blade shall be stacked on a leveled platform to avoid any damage during stacking. Proper

handling to be followed to avoid bend and damage.

5.0 SPECIFIC REQUIREMENT FOR SEAL AIR CHAMBER PLATE AND PLATE FORMED CHANNEL
5.1 No joint is permitted if the length is up to 2.0 Mtr and one joint is permitted for above 2.0 Mtr
and up to 5.0 Mtr.
5.2 For above 5.0 Mtr two joints are permitted to build up the required length. However in any case
more than two joints are not permitted.
5.3 The NDT requirements for this type of butt joints will be as per the clause no.3.0 & 4.6 as
applicable of this PR:QA.

6.0 SPECIFIC REQUIREMENT FOR GATE FRAME

6.1 No joint is permitted for the channel section used in the gate frame (Bottom, side and super
structure).
6.2 No joint is permitted in Port / Bonnet angles and plates.

[ Issued By Quality Assurance Page 3 of 4 J
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7.0 SPECIFIC REQUIREMENT FOR CONTROL, LOUVER AND BI-PLANE DAMPER BLADES /
CHANNELS / PLATES AND ANGLES
7.1 For Plates / Channels / Angles — No joint is permitted if the length is up to 2.0 Mtr and one joint
is permitted for above 2.0 Mtr and up to 5.0 Mtr.
7.2 For above 5.0 Mtr two joints are permitted to build up the required length. However in any case

more than two joints are not permitted.

7.3 Damper Blade joints are to be staggered on top and bottom.

7.4 Damper Frame — One joint (Plate) shall be permitted in length wise to built up the drawing size.
7.5 Damper side wall plate joint shall be 75 mm away from the end of Glade plate location.

7.6 Splicing of Channel joint is to be done inside only (in damper frame). For angle and plate no

splicing plate is required on the joint area.
7.7 NDT requirement for this type of joints shall be as per the clause no. 3.0 & 4.6 as applicable.
7.8 For pipe strut joints, the same pipe for a length of 1.25 D has to be cut and strap joint has to be

made with 3mm all around fillet weld.
NOTE:

The Splicing requirements mentioned in this PR:QA (PR:QA:476 Rev.00) is superseding the
requirements mentioned in SQP:NP:03 with its relevant amendments and as well as SQP:NP:04 with its

relevant amendments.

a) As per QMI 1, this document has been renumbered to PR:QA:476 as this
QWI is pertaining to Gates & Dampers and the existing PR:QA 602 Rev.00
Dtd.03.09.2009 has been withdrawn.

b) Based on the requirement of Engg, OS and feedback from OS Vendors —
more clarity and interpretation had been brought and incorporated in this
document for Gate blade joints-Clause No.4, Pipe strut joints-Clause no.3.6 &
7.8 and Port & Bonnet joint requirements-Clause no.6.2

00 30.05..2013

d) This document has been released with new QWI No as PR:QA:476
applicable to Gates & Dampers.

Rev Effective Details of Revision / Changes Made
No. Date

Record Of Revisions

[ Issued By Quality Assurance Page 4 of 4 ]
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Table 1 given below indicates the permissible variation
in Linear Dimension of fabricated and machined compo-
nents. The corase grade is to be followed for fabri-
cated components and medium grade for machined
components.

Table 2 given below indicates the permissible devia-
tions for Radii & Chamfers for machined components.

Table 3 given below indicates the permissible devia-
tions for Angular dimensions for machined componentsa.

Table 4 given below indicates the conditions under
which the deviations given in this standard are not
applicable.

Special rulings may be stated for linear dimensions of
welded structures consisting of several assemblies.

If closer tolerances than those given in this procedure
are necessary, the same shall be indicated in the
relevant drawings.
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TABLE - 1

Deviations in mm for the nominal size range in mm

Degree [0.5 = Over Over ﬁ;o<mw Over Over | Over | Over Over Over | over Over w
~of  Jup to | 3 6. 30 120 | 400 | 1000 \ 2000 | 4000 | 8000 12000 [16000 “
- accuracy 3 upto upto upto upto upto upto | upto upto upto | upto | upto | .
6 30 120 400 | 1000 | 2000 ‘ 4000 | 8000 {12000 {16000 20000 |
ﬁm (fine) [+ 0.05/+ 0.05|+ 0.1 |z 0.15]% 0.3 13 0.3 [+ 0.5 |4 o.m.‘ - J -J‘ - IS
— B T B I N S
,v M,«.;EQQHCBV * D.u.‘&.hm...m, [+ 0.2 0.3 |+ 0.5 |+ 0.8 |+ 1.0 .| 2 “h 2 + 4 *T_. 5 + 6
I T B I
MDAOOQHmmV * C.I5(+ 0.2 |+ 0.5 I+ 0.8 1.2 |+ 2 + 3 WH 4 * 5 + 6 “H 7 + 8
A |
|
sg({very - * 0.5 [+ 1 1.5 |+ 2 + 3 t 4 I Y + 3 + 10 + 12 + 12
. ﬁ!‘aomﬂmmv

* In the case of nominal sizes below 0.5 mm, the deviations must be specified directly
by the side of the nominal size,
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DEVIATIONS FOR RADIT & CHAMFERS

All dimensions are in mm

PR:QA

:500
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CLASS RANGE OF NOMINAL DIMENSIONS .
OF
DEVIATION Above 0.5 3 6 30 120
Upto and
Including 3 6 30 120 315
Fine &
Medium + 0.2]+ 0.5 + 1 t 2 * 4
TABLE - 3
DEVIATIONS FOR ANGULAR DIMENSIONS —
40=Angle Tolerance
in angular units—
4 m=Angle Tolerance
in linear units
All Dimensions are in mm
; Length (L) of shorter side of angle in mm
h ‘Above | - T—T" ™—FT---- 1 -
i Above - 10 50 f**lzo B 500 800 1250
'CLASS OF
! Upto & 10 50 120 500 800 | 1250 | 2000
[DEVIATIONS including
g ,
b am (mm) )+ 0.1 £ 0.2 |+ 0.6 |+ 0.8 |s 0.96/+1.125|+ 1.5
I"ZN¥® AND
MEDIUM —
] . i
; ana(deg or |+ 190 t 30" |+ 20' [+ 10°' + 4° + 3 *2'3m"
min) l
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PROCEDURE FOR STORAGE OF SHELF LIFE ITEMS LIKE RUST
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STORAGE OF LOW SHELF LIFE ITEMS LIKE

ANTI SEIZE/THREAD COATING COMPOUNDS,

GREASES, PAINTS,

RUST PREVENTIVE FLUIDS,

RUBBER  COMPONENTS

1.0 SCOPE:

This procedure spells out the method of storage of
low shelf life items like antisize/thread coating
compounds , greases , paints, rust preventive fluids

and rubber compounds .

.0 STORAGE

Please See the table. 1. The method of storage of

low shelf items is given in the table .

TABLE 1
S.No. Description Category Method of Items covered
storage under the
category .
01 Anti Seize L Indoor storage Thread Coating
compound/greases in closed containers compounds , greases ,
well ventilated and molysulf lubricants etc.
dry rooms, away
from heat sources
sunshine , flames ,
gas cylinders .
02  Sealing Compounds L Indoor storage All sealing

closed containers
well ventilated and
dry rooms, away
from heat sources
sunshine , flames ,

gas cylinders / solvents

etc. . If containers
are damaged, reject
the item

compounds
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03  Rust preventive RPF Outdoor, undershade Collecting
fluids ( film form- Dry condition away Electrode rust
ing type) from 1)Flame heat preventive

2) Sunshine, 3)Gas fluids, candopeel,
cylinders, 4)Petrol strippable Coating.
Diesel, Kerosene

other solvents 5)

Near Fire exting-

uishing equipment .

04  Rust preventive RPN - DO - APH heating
fluids ( non film element rust
forming type) preventive

fluids .
05 Natural Rubber RB Indoor storage Gaskets ,washers,
well ventilated forms, shapes,
dry rooms with tubes pipes ,
paper and chalk conduits etc. .
powder wrapings,
Away from oils,
Solvents, alkalis ,
acids and flames ,
sunshine , weld heat.
06 Synthetic Rubber RS - DO - - DO -
07 Red Oxide Zinc PR In sealed containers
Chrome paints indoors: In dry and well
IS 2074 ventilated rooms Away from
heat & flame , gas cylinders, - DO -
flammable materials like
Petrol , Diesel ,Kerosene etc .
08 IS 2932 Synthe-
tic enamel paints - DO - All Colors
shades .

PR : QA :505



REV .NO . 01
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09 . Epoxy Paints PEPX In sealed containers. This category
Indoor Dry condition . includes
On separate racks ; Inorganic
Away from heat , Zinc Rich
flammable materials paints also .
like Petrol , Diesel
Kerosene , solvents .

10 . Chlorinated PCLR In sealed containers.

rubber paints .

Cool Dry place . Indoor
only. Away from flame ,
heat, flammable materials
like petrol , Diesel
kerosene.

D: PRQA
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1.0 SCOPE :

The procedure specifies the items for which for which Magnetic Particle Testing shall be
conducted on gas cut edges.

2.0 PREFERENCE:

Sheet 7 of 12 of CE spec .M&P spec No.: 5.11.1.1.(s) dated 05-11-84 and review with
SM/QA

3.0 GENERAL:

All gas cut edges which are machined later need not be examined by MT (Magnetic
Particle Testing )

3.1 Plates above 38.1 mm for the items specified below shall only be tested. Stiffeners need
not be non-destructively tested.

3.1 A FANS: Center plate , AP fan impeller hub flanges. Flanges for Conical cover plate,
Flange for AP fan cover plate ,Impeller rings made of plate ,Conical cover plate seating
rings.

3.1 A APH: Lug plates of lug assembly ,Rotor post header plates.

3.1 C  ESP/Structural items: plates used as flanges for floor beams and those structural items
for which NDT requirements are specified in other transmittals like QPS, Letters etc.

4.0 Reference standard and acceptance norm for MT shall be as per BHE :NDT:RP:MT:01/

latest revision.

sk s sk sfe sk sk sk sk sk sk sk s sk sk sk sk seosk sk skok skoskokosk
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PROCEDURE FOR CONTROL OF SURFACE PREPARATION AND PAINTIHG
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2F

FABRICATED COMPONENTS AT SUB-CONTRACTORS WORKS.

1.0
1.1

1.1.1

A
Led

'SCOPE:

This procedure details out the requirement for surface
preparation and painting of all fabricated components at
sub-contractors works.

surface preparation equipment:

The sub-contractor should have the minimum surface prepa-
ration equipment as mentioned below:

a) Wire brush

b} Emery sheets of rough type
c) Power wire brush to be used with pneumatic or
glectrical motors
d) Brush for cleaning the dust removed by wire brushing
power tool cleaning

whenever any special requirement f£or surface preparaticn
and painting are raquired,the same shall be indicated in
the_ drawing or shall be informed separately to sub-
contractors.
This PRQA is in line with the requirement of Fainting
schedule RF 0674199.
SURFACE PREPARATION:
CLEANING OF OIL,GREASE ETC
The entire outer surface of the fabricated componants
shall be thoroughly cleaned using mineral turpenting,wiie
wheel,grinding wheel to make it free from OIL,GREASE,RUST
MILL SCALES and weld spatters
METHOD OF RUST REMCVAL
Wire brush,emery sheets of vough type ., Fower /rotary wirs
wheel may be used for removing the dust,rust and milZ

scales from the surface.

The "Rustkil"(rust vemover/converter)shall be applied
whenever the rust cannot be removed by using power too:
cleaning. :

Only after clearance of surface preparation by BHEL In-
spection/BHEL Authorised Inspection Agencies the sub
contractor can proceed with painting.
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1o PAINTING

1 Only vaints from BHEL approved.suppliers shall be spplicd.

2 After visual inspection and clearance by QC BHEL/Autho-
rised Iqspection Agency one coat of red oxide Zinc chrome
primer. as per IS5 2074 shall be applied by brushing tc a

dry film tpickness of approx 25 microns.

|3 The paint shall be allowed to hard dry and thoroughly
before applving the second coat.Second coat shall be
applied only after 18 hours.

L&, A second coat of IS 2932 Synthetic Enamel smoke grey paint
shall be applied over the primer to a coating thickness of
20 microns approximately.

&=
cr
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cr
et
a
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I 3 The small items shall be dipped i

The final inspection of ¢ ;
-€C BHEL/Authorised Inspection
drying oif the enamel paint and s
Nc,D.U.No,details”

All edge brepared areas for welding a i b
stage shall be applied with one coat of weldable prim

AN
“ . - . 2 ! LI -
An¥ scratches and soil sticking on the surfacss during AJI -
: f ; L
handliag shall be (rer inted bef
BHEL/Shipping. .

- - o~
h number

-1. The sub-contractors shall maintain records of the primer
paints procured, the source of the primer paints namely
dealer, the manufacturer of the primer paints, the batch
number of the primer paints and the delivery chalan refer-
ence for'*the paint procured along with the gquantity and
alse copy of the test certificates certifyinge the quality
of the paint. These records shall be verified by BHEL
inspector immediately on procurement of the paint by sub-
contractor and shall be countersigned by BHEL inspector.
This record-is subject to audit by Quality Assurance.
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h#Tlshow ;he'details/evidénce;for‘procurement
proved: paints to QC personnel (BHEL)/Authorised In-
! 'ﬂggnngvheneven@required during surveillence
Udits’ . The sub-contractor before:iuse of primer
1. verify the correctness . of  specification of
: e..openiong the drums. The drum
20 . times before: opening the seal
.the. contents :shall be thorough-
_ #rod and shallibe checked for any
) 3piQment. 1f gnyupigment settlement is observed
s of resealing;i rolling, stirring thereby redis-
he paint pigment into the'medium is to be
a small quantity can be transered to painting
pplied by neat brushes of width atleast 3

The sub_ contractor shall ensure that the required number

: o;-primetfcoats,are given on  the components as per the
. painting’ schedulé:  RP 0674199. Visual inspection shall be

“‘done for checking damages, poor paints, improper finish.

- After .the'paint films ‘dry the inspector will randomly

check the.:coating thickness with coating thickness gauge

4 P}

“for ‘the correctness of the thickness of the paint in case

(4,1
<

%

.. In'case.

of any. doubt.

TESTING OF PAINT SAMPLES

QC BHEL personnel shall collect random samples of paint
(approx. 1 litre) and submit the samz to Quality Assurance
for testing. Such random samples may be collected whensver
any doubt arises about the quality of paint while carrying
out visual. inspection. Alternately QC/OLI may scrape ariad
pasut film from painted surfaces for testing at paint test
lab. ' tota

.....

‘ény batch of paint is found not: conforming to

‘p;requipemgpt,the concerned brand of paint shall be removed

i from, .t

approved 1ist of paint suppliers of BAFP,

Ranipet.
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1.0 Scope

1.1 This specification covers the requirements of temporary rust preventive fluid (Non drying
type) used for APH heating elements by dipping process.

1.2 Details of specification

SL Details Acceptance
No norms
01 | Specific gravity at 27 ° C 0.80 - 0.85
02 | Flash point degree C (Min) 35°C

03 | Viscosity Ford Cup 4 18+ 2 seconds
04 | Water content (max) ¢ 0.5%

05 | Drying time max (hard dry) No drying

06 | Corrosion under conditions of condensation for 300 hrs No rusting

07 | Corrosion resistance under indoor conditions for one month | No rusting.

1.3 shop QC to verify the viscosity using ford cup 4 at regular interval (once in a week time)
to maintain with in 18+ 2 seconds and record.

Qec | W
/Zmﬂy Reviewed By f

Prepared By

QA BSWMAD

Approved BY
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PROCEDURE FOR SURFACE PREPARATION AND PAINTING OF

1.0

2.0

2.1

3.0

3.1

4.0

4.1

COMPONENTS OF DESALINATION PLANTS

SCOPE:

This procedure gives guidelines for surface preparation and painting of

components of Desalination Plants.

The following are not under the purview of this procedure.

Masonry structures, PVC tubes, pipes & fittings, FRP vessels, pipes
components and glass.

PROCEDURE:

The following components of Desalination Plants are under the purview
of this procedure.

(a) Membrane Racks

(b) Valve supports and clamps, Pipe supports and clamps
(¢) Supporting Structures

(d) Carbon steel filters, hand rails, platforms

(e) Shed Structures

(f) Handling Equipment

(g) Cranes
(h) Electric motors, base frame
(i) Any other component specified in the drawings.

SURFACE PREPARATION SCHEME:

Except stainless steel pipes and fittings (and Aluminium if any) all other
steel surfaces shall be sand / shot blasted to SA 2% finish as per Swedish
Standard SIS 055900 before painting.
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5.0 PAINTING SCHEME:
See Table — 1 below.
TABLE -1
Scheme Paint Type
PS 1 Epoxy Zinc Phosphate Primer Paint
PS 2 Epoxy finish Paint
5.1 The probable paint supplier can be as follows:
a. Asian Paint (India) Ltd.
b. Bombay Paints
c. Berger paints India Ltd.
d. Goodlass Nerolac paints Ltd.
e. Garware Paints
f. Jenson & Nicholson
g. Shalimar paints
sL | & Surface Preoaration | Primee | NO-Of | DFT Towl | Finish | No.of o>
No omponent ace Treparation T | Coats | Microns Paint | Coats M.°
1crons
Membrane .
01 | Ravks SA2Y% PS1 2 100 PS2 2 100
Valve
02 | Supports and SA2Y% PS1 2 100 PS2 2 100
Clamps
Supporting .
03 | g e SA2% PS1 2 100 PS2 2 100
Carbon steel
04 | filters (outer SA2Y PS1 2 100 PS2 2 100
surfaces)
05 |HandRails & SA2Y% PS1 2 100 PS2 2 100
Platforms
Shed
06 | Structures & SA2Y% PS1 2 100 PS2 2 100
Clamps
Leave greased/oiled
Handling surfaces free
07 Equipment (for other follow PS1 2 100 PS2 2 100
scheme)
08 | Cranes -do- PS 1 2 100 PS 2 2 100
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6.0 GENERAL PRECAUTIONS:
6.1 Do not delay painting after Sand / Shot blasting. Maximum delay

6.2

6.3

6.4

7.0

permitted is only half an hour.

Do not paint when the weather is rainy or the temperature is below 20°C.
The epoxy primer and finished paints are two component paints. The
components must be mixed in the proportions given by the manufacturer
only. The application of epoxy paints shall be completed with in 2 hours

of mixing.

The etch/wash primers are also two component paints, which must be
mixed in proportions given by the manufacturer.

IMPORTANT:

If the components are to be painted at site one coat of EPOXY FINISH
PAINT of DFT 50 Microns SHALL BE GIVEN.:
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Record of revision

| Rev No. | Effective Date | Details of revision

00

10 10 02

RP0674199 Rev 05 requirements and PRQA 590 rev 12
requirements were fully reviewed and this document is
released as Rev 00 taking care of painting requirements of
BAP projects. For project specific painting schemes

_respective CIS or contract specific painting schemes to be

referred.

01 )

22 05 07

Painting requirement are fully reviewed. Red oxide Zinc
chromate for primer application (IS 2074) is corrected as
Red oxide Zinc phosphate primer (IS 12744) and also
number coats & DFT corrected.

[ Issued by: Quality Assurance Dept BHEL Ranipet.
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1.0 SCOPE

1.1. This procedure specifies requirements for surface preparation and painting and coating, for APH,
Fan, ESP, Gates & Dampers and Chimney. (For WEG and Desalination, please refer PRQA:
518/Latest and PRQA: 526/Latest respectively).

Section I deals with surface preparation schedule and section II deals with painting and coating.
Special contractual requirements, if any, will be indicated through a separate contract specific
documents with customer approval, when required. The linkage will be provided in the CQR
issued by QA. '

[y e
WN

2.0 GENERAL

2.1 This procedure specifies painting requirements to provide adequate protection up to one year in
open yard at site.

2.2 No painting shall be applied on the stainless steel, galvanized and any plated surfaces. For
estimation of requirements of painting, the approximate area of coverage on non-absorbing
surface is as given below: -

v

SL. Generic nature of paint Theoretical DFT /Coat Shade
No. covering area (Min)
(Sqg.M/litre)
1 Red oxide zinc phosphate primer to IS 12744 10 30 Red oxide
2 | Synthetic enamel paint to IS 2932 ' 10 20 Smoke grey
3 | Heat resistant aluminum paint to IS 13183 10 20 Aluminium

2.3 For bought out items, the painting scheme shall be as per purchase specification. If this is not
specified in purchase specification, the following is the minimum requirement

a) Primer: One coat of red oxide zinc Phosphate primer to IS 12744~ DFT 30 microns
b) Finish: Two coats of synthetic enamel to IS 2932 smoke grey shade No.692 of IS 5. -DFT
20 microns per coat

Section -1

w

3.0 SURFACE PREPARATION REQUIREMENTS FOR PAINTING AND COATING

3.1. The effectiveness and duration of the protection provided by organic, inorganic and metallic
coatings for corrosion protection depends among other things decisively on proper surface
preparation. This section deals with the methods of surface preparation, their effectiveness and
fields of application.

3.2. This section largely based on ISO 8501 - 1: 1988 that in turn is based on the Swedish standard
SS'05 59 00.

| Issued by: Quality Assurance Dept BHEL Ranipet.
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3.3. SURFACE PREPARATION METHODS

3.3.1. Surface preparation depends on initial condition of uncoated surfaces. The details of rust
level, rust removal methods and characteristics surfaces are given in table 1.0.

3.4. DEFINITIONS AND METHODS OF CLEANING
3.5. CLEANLINESS OF SURFACES.

3.5.1. Cleaning requirements and levels of cleanliness, contaminants such as dirt, oil that will
interfere with the adhesion or effectiveness of the proposed coating must be removed. Coats of
materials related to the metal (scale, rust) and coats of different materials (e.g. existing coating)
should be removed until the agreed level of cleanliness is attained.

3.5.2. Contaminants/coats, both of related material and of materials different from the metal may be
removed in one operation if the nature, level and thickness permit this. The required level of
cleanliness depends on

The corrosion protection system selected

The type of corrosion exposure expected ¢
The initial condition of the surface being prepared
The possible rust removal method

Economic considerations

3.5.3. Generally, the standard levels of cleanliness aS in table 1.0 should be used as a basis. This
does not cover the removal of weld spatter, weld or flame cutting slag or chips, repair grinding of
rolling defects (laminations) deburring and similar operations.

3.6. MECHANICAL METHODS OF REMOVING RUST
3.6.1. Manual rust removal:

3.6.1.1.This applies to standard levels of cleanliness St 2, St3 as per table 1.0 manual cleaning uses
wire brush, stripping knife, Swedish scraper, rust removing hammer etc., The method must not
damage the metal being derusted. Subsequent cleaning by sweeping or brushing off or by blowing
off with dry air.

3.6.2. Mechanical rust removal:

3.6.2.1.This applies to standard levels of cleanliness St2, St3 as per table 1.0 cleaning can be done by
mechanically driven rust removing tools viz., rotating wire brush, impact piston devices or rotary
descalers, sanding discs etc.  The surface areas where the power driven tool cannot enter, manual
cleaning should be done. The method must not damage the metal being derusted. Subsequent
cleaning by sweeping or brushing off or blowing off with dry air.

3.6.3. Blast cleaning

3.6.3.1.This applies to standard levels of cleanliness Sa 1,Sa 21,,5a 3 as per table- 1.0. Chemically
contaminated surfaces must be pre-washed. Surfaces having coarse rust must be pre-cleaned with
impact tools prior to blast cleaning.

3.6.3.2.Compressed air blasting is generally recommended for our operations. It is a freely directed
air blasting in blasting cubicles,. Rooms or sheds with re-circulation of blasting abrasives.

| Issued by: Quality Assurance Dept BHEL Ranipet.
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3.6.4. REMOVAL OF CONTAMINANTS/COATS OF MATERIAL DIFFERENT FROM THE METAL

3.6.4.1. Surface of metal contaminated with cutting fluid (machine coolant) oil or grease shall be
wiped with mineral turpentine/tri-chloroethylene prior to applying any methods of mechanical surface
preparation.

3.6.4.2.If any old paint film or rust preventive films are present they may be removed with paint
removing jelly.

3.6.4.3.As far as possible the cleaning method should be so chosen that all the scale is removed from
the metallic surface to be coated. For heavily scaled metallic surfaces either. blasting or pickling may
be adopted over and above the requirements called for in the table 1.0.

3.6.5. NOTES TO TABLE 1.0
3.6.5.1.Initial condition of uncoated surfaces (rust grade as per $SS 05 59 00)

a) Steel surface largely covered with adhering mill scale but little, if any rust.

b) Steel surface, which has begun to rust, and from which the mill scale has begun to flake.

¢) Steel surface on which the mill scale has rusted away or from which it can be scrapped, but
with slight pitting visible under normal vision.

d) Steel surface on which the mill scale has rusted away and on which general pitting is visible
under normal vision.

3.6.5.2.Standard level of cleanliness equivalent to steél structures painting council of US (SSPC) also
given in brackets in table 1.0.

Table 1.0

Standard Rust removal | Initial condition of | Essential Characteristics of the

level of method steel surfaces prepared steel surface

cleanliness {(Uncoated ref.4.5)

St2 Thorough hand B,C,D When viewed without magnification,

(SSPC-SP and power tool the surface shall be free from visible

2) 7 cleaning oil, grease and dirt, and from poorly
adhering mill scale, rust coatings and
foreign matter.

St3 : «| Very Through B,C,D As for St 2, but the surface shall be

(SSPC SP 3) | hand and treated much more thoroughly to give

power tool a metallic sheen arising from the
cleaning metallic substrate.

Sal Light blast B,C D When viewed without magnification,

(SSPC SP 7) | cleaning the surface shall be free from visible
oil, great and dirt, and from poorly
adhering mill scale, rust, paint
coatings and foreign matter.

Sa2 Thorough blast B,C,D When viewed without magnification,

(SSPC SP 6) | cleaning the surface shall be free from visible
oil, grease and dirt, and from most of
the mill scale, rust, paint coatings and
foreign matter. Any residual
contamination shall be firmly
adhering.

| Issued by: Quality Assurance Dept BHEL Ranipet.
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Standard Rust removal | Initial condition of | Essential Characteristics of the

level of method steel surfaces prepared steel surface

cleanliness {(Uncoated ef.4.5)

Sa2' Very Through B,C,D When viewed without magnification,

(SSPC SP blast cleaning the surface shall be free from visible

10) oil, grease and dirt, and from the mill
scale, rust, paint coatings, and
foreign matter. Any remaining traces
of contaminations shall show only as
slight stains in the form of spots or
stripes

Sa 3 Blast cleaning AB,C,D When viewed without magnification,

(SSPC SP 5) | to visually the surface shall be free from visible

clean steel. oil, grease and dirt, and from mill

scale, rust, paint coatings and foreign
matter. It shall have a uniform
metallic colour.

| Issued by: Quality Assurance Dept BHEL Ranipet.
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Section -II
4.0 SCHEDULE OF PAINTING AND COATING:
Table 2.0
Si.No. Component/PGMA Surface preparation Primer DFT in pum Finish DFT in Total
(Min) pm DFT
(Min) (Min)
1.0 Regenerative Air Pre-Heaters
1.0.1 Heating element  baskets Power tool cleaning One coat of red oxide zinc 30 Nil - 30
: (without elements) to ST-3 (SSPC SP3) phosphate primer to IS
52 010, 024, 025 12744 (varnish medium
alkyd)
1.0.2 Heating elements (with - (*) Temporary rust - NIL - -
elements) preventive oil non dry type
52 010, 024, 025 (Dipping)
1.0.3 Rotor post assembly machined - (**) Temporary rust 20 NIL -~ 20
items of (52 011), Pin rack preventive oil Dry type
assembly (52 012) seals (52 -
013,054,055), sector plates
(52 041,042) and machined
components of APH.
1.0.4 Components in flue gas
path and insulated
Rotor post assy (52 011), T | Power tool cleaning | Two coats of red oxide zinc 60 NIL NIL 60
bars (52 013), Rotor housing | to ST-3 (SSPC SP3) phosphate primer to IS
assy. (52 030), Hot and cold 12744 (varnish medium
connecting plate assy. (52 alkyd)
041,042),

(*) Specification as per PRQA 522/Rev 00

(**) Specification as per PRQA 523/Rev 00

| Issued by: Quality Assurance Dept BHEL Ranipet.
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Sl.No.

Component/PGMA

Surface preparation

Primer

DFT in um
(Min)

Finish

DFT in
pum

_(Min)

Total

(Min)

1.0.5

Components exposed to
Atmosphere

Rotor drive assy (52 100),
Access door (52 210, Air seal
piping (52 211), observation
port other than glass part (52
212), Rotor stoppage alarm
other than aluminum (52
217), Loose items of Air
receiver (52 220), Guide
bearing assy (52 261),
Support bearing assy (52
262), Oil piping GB, SB (52
271,272) oil circulation unit
(52 274), Deluge and wash
pipe assy. (52
301,302,401,402) Cleaning
device assy (52 325, 326),
Cleaning device drive (52
329,429), Thermo couple pipe
assy. Other than SS (52 360)

Power tool cleaning
to ST-3 (SSPC SP3)

One coat of red oxide zinc
phosphate primer to IS
12744 (varnish medium
alkyd)

30

coats of
synthetic enamel
paint to IS 2932
shade 692 of IS 5
unless specified
otherwise.

Two

40

70

2.0

TUBULAR AIRPREHEATER

2.1

Side walls (external surfaces
and internal surfaces).

Power tool cleaning
to ST-3 (SSPC SP3)

Two coats of red oxide zinc
phosphate primer to IS
12744 (varnish medium
alkyd)

-60

60

2.2

Machined surfaces, tubes of
TAPH, Tube plates and
intermediate plates

(**) Temporary rust
preventive oil Dry type

20

NIL

NIL

20

[ Issued by: Quality Assurance Dept BHEL Ranipet.
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SI.No.

Component/PGMA

Surface preparation

Primer

DFT in pm
(Min)

Finish DFT in
um

{Min)

Total

(Min)

Fans

Foundation materials
55 0XX, 56 0XX

Power tool cleahing
to ST-3 (SSPC SP3)

Temporary Rust
preventive

20

20

Components exposed to
atmosphere

a) Bearing Pedestals, Base
frame, Servomotor assy,
shaft with Bearing assy,
OGV, IGV (55-1XX,55-2XX
55-3XX).

b) Bearing Pedestals, Base
frame, Shaft with bearing
assy, RVC, IGV, Support for
Seal, shaft protecting tube,
Spiral casing (if no
insulation is
Damper (56-1XX, 56-2XX
56-3XX, 56-4XX)

¢) Coupling guard (56-8XX,
55-8XX). Tools (56-000,55-
000)

to ST-3 (SSPC SP3)

applicable),.

Power tool cleaning

One coat of red oxide zinc
phosphate primer to IS
12744 (varnish medium
alkyd)

30

Two

synthetic
paint to
shade 692 of IS 5

unless

otherwise.

coats of 40
enamel

IS 2932

specified

70

3.3

Components in AIR/GAS and
under insulation

a) Suction chamber,
diffuser, housing, OGV,
impeller (55-1XX, 55-2XX,
55-3XX),

b) Spiral casing, damper,
IGV, RVC, impeller, shaft
(56-1XX, 56-2XX, 56-3XX
56-4XX).

¢) Silencer (56-9XX, 55-
9XX)

Power tool cleaning
to ST-3 (SSPC SP3)

Two coats of red oxide zinc
phosphate primer to IS
12744 (varnish medium

alkyd)

60

NIL

NIL

60

Journal area Of shaft (55-1XX, 56-1XX, 55-2XX, 56-2XX, 55-3XX, 56-3XX 56 4XX

Refer PRQA 341/ Latest

All machined surfaces shall be applied with rust preventive.

| Issued by: Quality Assurance Dept BHEL Ranipet.




assy.(7X X08),GD rapping
mechanism(7X X09), Gas
screening (7X X11), Emitting
system suspension

(7X X13), Emitting electrode
rapping (7X X16), Suspension
arrangement for CE (7X X19),
Frame of Emitting system Top
& Bottom and Middle.(7X
X21,X22,X32),Shock bars(7X
X24), CE Rapping mechanism
(7X X25), Ridges(7X X43),
Hopper upper and Lower &
Middle part (7X X44,
X45),Insulator support panel
(7X X46), Roof panel assy.
(7X X47), Casing structure
(7X X28, X48), Casing shell
(7X X49), ESP Funnel (7X
X50), Splitter&Guidevane (7X
X57)

12744
alkyd)

(varnish medium
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Sl.No. Component/PGMA Surface preparation Primer DFT in um Finish DFT in Total
(Min) pm DFT
(Min) (Min)
4.0 Electro static precipitator
4.1 GD drive Arrangement (7X | Power tool cleaning | One coat of red oxide zinc 30 Two coats of 40 70
X10), Drive arrangement for | to ST-3 (SSPC SP3) phosphate primer to IS synthetic enamel
: emitting system (7X X17), 12744 (varnish medium paint to IS 2932
Inspection doors (7X X23), alkyd) shade 692 of IS 5
Drive arrangement for CE unless specified
rapping (7X X26), Outer roof otherwise.
(7X X42), ESP pent House (7X
X55), ESP test equipment (7X
X61) Water washing system
(7X X66) Tools and tackles
(7X 996), Lifting beam (7X
X20), Columns (7X X81)
Hopper approach platform (7X
X 65), Stringer and Guard
plates (7X 610).
4.2 Insulator Housing assy.(7X | Power tool cleaning | Two coats of red oxide zinc 60 NIL - 60
X06), Gas distribution | to ST-3 (SSPC SP3) phosphate primer to IS -

| Issued by: Quality Assurance Dept BHEL Ranipet.




(87 150), Painter trolley (87
200)

to ST-3 (SSPC SP3)

aluminum paint as per IS
13183 (GR 1 -Up to
600°C,GR II 200°C to
400°C, GR III Up to 200°C)
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- = = ate
Ranipet Preparation and Painting .. 7o 11 of 12
Si.No. Component/PGMA Surface preparation Primer DFT in um Finish DFT in Total
(Min) um DFT
(Min) (Min)
4.3 Hand rails, post, step | Power tool cleaning | One coat of red oxide zinc 30 Two coats of 40 70
treads, Floor grills (89 | to ST-3 (SSPC SP3) | phosphate primer to IS synthetic enamel
610,611,7X X65) ® 12744 (varnish medium paint to IS 2932
alkyd) black shade
4.4 EE (7X X15)[EE hook, EE
suspension hook (7X X13), - (**) Temporary rust
CE (7X  X20)[CE, CE preventive oil Dry type 20 - - 20
suspension hook (7X X19),
Foundation material foe ESP
structures& ducts (7X
X80).
5.0 Gates and Dampers
5.1 Gates and dampers Power tool cleaning | One coat of red oxide zinc 30 Two coats of 40 70
temperature < 95°C to ST-3 (SSPC SP3) phosphate primer to IS synthetic enamel
(57 XXX) 12744 (varnish medium paint to IS 2932
alkyd) shade 692 of IS 5
- unless specified
otherwise.
5.2 Gates and dampers Power tool cleaning | Two coats of red oxide zinc 60 NIL -- 60
temperature > 95°C to ST-3 (SSPC SP3) phosphate primer to IS
(57 XXX) 12744 (varnish medium
alkyd)
5.3 Gate blades, Machined --- (**) Temporary rust 20 NIL NIL 20
components of G&D preventive oil Dry type
6.0 Chimney
6.1 Foundation bolt (87 010) Power tool cleaning (**) Temporary Rust 20 - - 20
to ST-3 (SSPC SP3) preventive
6.2 Shells-Inside and Un insulated | Blast Cleaning to Sa | Two coats of Heat resistant 40 NIL -- 40
side, base plate (87 100), 2 2 (Near white [ aluminum paint as per IS
metal with Surface | 13183 (GR I -Up to
profile 35-50um) | 600°C,GR II 200°C to
400°C, GR III Up to 200°C)
6.3 Ducts un insulated, Strakes, Power tool cleaning | Two coats of Heat resistant 40 NIL -- 40

— Issued by: Quality Assurance Dept BHEL Ranipet.




APH, ESP. Fan and Gates and
Damper

2 %2 (Near white
metal with  Surface
profile 35 - 50 um)

phosphate primer to IS
13238

cured paint to IS
14209

Doc. No PRQA: 590
Procedure for Surface __wm,m uw e
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Ranipet Preparation and Painting . o 12 of 12
Si.No. Component/PGMA Surface preparation Primer DFT in um Finish DFT in Total
(Min) um DFT
(Min) (Min)
6.4 Shells -out side insulated (87 | Power tool cleaning | Two coats of red oxide zinc 60 -- -- 60
100), Ducts- Insulated (87 to ST-3 (SSPC SP3) phosphate primer to IS
150) 12744 (varnish medium
alkyd).
6.5 Ladders, Hand rails, floor { Power tool cleaning One coat of red oxide zinc 30 Two coats of 40 70
grills, platforms (87 300) to ST-3 (SSPC SP3) | phosphate primer to IS synthetic enamel
12744 (varnish medium paint to IS 2932
alkyd) black shade
7.0 Products meant for overseas application
7.1 Internal and External parts of | Blast Cleaning to Sa | Epoxy red oxide 2Zinc 30 Epoxy polyamide 30 60

Note: All componenents covered under different PGMAs are to be painted .In case any component is left out, the same shall be

deemed to be included under relevant section.

-

[ Issued by: Quality Assurance Dept BHEL Ranipet.




QUALITY ASSURANCE

QWI NO: PR:QA:590 Rev.01 Dtd.02.02.2008

Amendment No: Al

Amendment to Quality Work Instruction (QWI)

Date:11.10.2013

Title: Procedure for Surface Preparation and Painting

Details of Amendment

Clause Amended As Basis for
No Amendment
AP Fan components like Servo Motor Assy, Shaft with Bearing Assy (refer
clause 3.2 a) and impeller (refer clause 3.3 a) of table 2.0
Presently Existing Painting Scheme:
1. Primer: one coat of red oxide zinc phosphate primer to IS 12744
(varnish medium alkyd) DFT = 30 um.
Refer 2. Two coats of synthetic enamel paint to IS 2932 shade 692 of IS 5
Clause no ;JS_IS:S s7p§C|f|ed otherwise Finish= 40 pm(Primer+Finish: totaI DFT- Feedback
4.0 - um) from RCA
Table 2 Sub-
and Committee
further Meeting. Dt-
gla2u5§e noa The above painting scheme has been modified as below - only for AP fan 1?:'05'2?;(3
é 3a, anf components like Servo Motor Assy, Shaft with Bearing Assy (refer clause ( dori:uof
:ragl)eo 3.2 a) and impeller (refer clause 3.3 a) of table 2.0 rpyair?t)

e Epoxy based Zinc Phosphate Primer (Two Pack system) as per
1S:13238 — Two coats and each coat min. 30um and total DFT will be
60 pm

e Finish Paint : Not Applicable

Prepared By (QA)

Approved By

o

‘Revievg}e/déy
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R Procedure for Doc. No PRQA: 599
m Fabrication of Gland plate and follower Rev 00
plate, Gland and Stud welding Date 18 09 08

Ranipet Page NO 1of5

1.0 This procedure gives the Guide line / method of fabrication of Gland and Follower with
Gland and stud welding assembly used in Damper assembly

2.0 Gland plate

2.0.1 Mark the size of the gland plate with plus 3 mm on each side and Gas cut using pug
cutting machine

2.0.2 Grind the gas cutting sides to a maximum square out of 1 mm. Mark the center line on
both axis as shown in the sketch I and prick punch the line and extend this to two
sides on thickness.

2.0.3 Mark the Hole size with sufficient machining allowance and gas cut. Machine to
drawing dimension. Check and record the readings.

S (NTS)

Gas  cutting  and
machining to Drawing
dimension

]
i
3.0 Follower plate i
3.0.1 Mark the size of the follower plate with plus 3 mm on each side and Gas cut using pug
Cutting machine.

3.0.2 Grind the gas cutting sides to a maximum square out of 1 mm. Mark the center line
on both axis as shown in the sketch I and prick punch the line and extend this to two
sides on thickness.

2.0.4 Mark the Hole size with sufficient machining allowance and gas cut. Machine to
drawing dimension. Check and record the readings.

SK 2 (v1s)

as  cutting and
machining to Drawing
dimension

Prepared By Reviewed By Approved BY
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f"w-fc‘;mw‘s Procedure for Doc. No PRQA: 599
] ﬂ”‘]’ Fabrication of Gland plate and follower Rev 00
! plate, Gland and Stud welding Date 18 09 08

Note: Gland plate and Follower plate Hole can be done by drilling and further enlarging of
Gland plate by boring in Butted condition of the both plates. However reference of Stud pitch
shall be taken reference from Gland plate and follower plate hole.

4.0 Assembly of Gland plate and follower plate, Stud

4.0.1 Place the Gland plate over the Follower plate. Align the co axiality both holes by using
stepped pin gauge as per Sketch 3 and tack weld.

4.0.2  Using template mark the Stud location (the template shall be made in such a way that
stud location-marking w.r.to Gland and follower plate center. as per Sketch 4

4.0.3 Match drill the Stud hole using drill jig supplied by BHEL . Insert the Stud and
complete the stud welding as per WPS.Flush grind the stud weld. Ensure Pre heating
and Root run, Root LPI and Final MPI to have a defect free weld. (Refer detailed
welding procedure issued by QC OLI to sub contractor for better understanding of the
requirement)

4.0.4 Match mark to have a unique identification after dismantling.
4.0.5 Dismantle the Gland plate and Follower plate and Grind the Tack weld.

4.0.6 Weld the Gland with Gland plate (In order to avoid weld distortion use suitable shaft,
which is having same diameter of damper shaft being assembled. Claen and grind.

4.0.7 Reg assemble the Gland plate assembiy with Follower plate to ensure any interference
with the stud and follower plate hole as shown in the sketch 5. Do not enlarge follower
plate hole.

4.0.8 Clean and apply rust preventive coating and preserve for further assembly with
Damper

Prepared By Reviewed By Approved BY
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Procedure for Doc. No PRQA: 599
Fabrication of Gland plate and follower Rev 00
plate, Gland and Stud welding Date 18 09 08
Page NO 30of5

Gland plate

/V

Damper frame

Damper shaft

Stud

Follower Plate

Damper flap
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Procedure for Doc. No PRQA: 599
Fabrication of Gland plate and follower Rev 00
. plate, Gland and Stud welding Date 18 09 08
Ranipet Page NO 4 of 5

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.
12.
13.

14.

15

PROCEDURE FOR GLAND STUD WELDING

Ensure Gland plates (GP) and Follower plates (FP) are received intact with match
marking and firm code.

Ensure Gland studs received are having proper identification for specification SA19387
with inspector’s seal.

Ensure GPs and FPs are having dimensions as per drg. taking care of co-axiality and
w.r.t center axis of stud holes and record 100%.

During the process, butting surfaces of GP & FP should not be reversed and shouid not
be interchanged.

Locate the GP on a fixture having guides for bore and stud holes to maintain 1mm
uniform clearance of Gland bush and tack the gland bush. Ref Fig 5

Weld the Gland bush (GB) all round maintaining fillet all-round and remove / ground
flush any excess weld.

Conduct LPI on GB weld.

Gland studs that are having chamfers already are to be chamfered further to
accommodate 2.5 electrodes for root welding.

Fit up of Gland studs should be made using follower plate also as per the sketch
enclosed, maintaining gap 6mm / as per drg for plug welding. Sufficient chamfering of
gland stud holes also necessary for proper plug welding. (Ref Fig 6)

After Gland studs tacked and after fit up clearance plug weld the gland stud. Please
note during fit up and welding of stud pre-heating of stud opposite to plug weld should
be done. Electrode specification and pre heating temperature shall be as per WPS.
Ensure root weld slag and subsequent layer weld slag are cleaned properly.

After welding Gland stud, ensure perpendicularity of stud.

Grind the plug welding area properly without making undulations.

Conduct MPI on plug weld after 48 hours of plug weld.

Also, tighten the stud with assy. of Follower plate to ensure soundness of weld.

Prepared By Reviewed By Approved BY
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Procedure for Doc. No PRQA: 599
Fabrication of Gland plate and follower Rev 00
‘ plate, Gland and Stud welding Date 18 09 08
Ranipet Page NO 50f5

IT IS REQUIRED

“USE THIS FIXTURE TN
DURING GLAND BUSH FITUP
AND TACK WELDING.

“TO MAINTAIN CO-AXIALITY
OF BUSH AND BASE PLATE,

- *TO MAINTAIN 1mom GAP AT
\\GLAND BUSH BOTTOM.

I

SHOWN.

AND FOLLOWER PLATE,

DURING STUD FITUP.
USE THE SAME FIXTURE FOR STUD FITUP.
AT BEGINNING FIX FOLLOWER PLATE AS

*  TOQENSURE CO-AXIALITY OF BUSH
*  TOENSURE $TUD THREAD LENGTH.

ENSURE SUFFICIENT CHAMFER AT STUD
END AND PROCEED FOR TACK WELDING.

2 THENREMOVE FIXTURE,

STUDS AND BASE PLATE.

4 WELDER SHALL BE WARNED TO

DURING STUD WELDIN

1. CHANGE FOLLOWER PLATE POSITION
A8 SHOWN TO PREVENT DISTORTION,

3. DON'T FORGET PRE-HEATING OF

ENSURE PROPER INTERPASS CLEANING,

L)

%

Prepared By Reviewed By
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LACEAG Non Destructive Examination (NDE) | Doc. No PRQA: 603

. Rev 02
Hﬂ" requirement for Gates and Dampers - 1702 2011
_— Page NO 1of1
Ranipet
1.0 Scope

11 This procedure details out the Liquid penetration Inspection (LPI), Magnetic Particle Inspection

{MPI1) requirement for the Components of Gates and Dampers

1.2 Reference.

* RQP for Gates : 0000-999-QVM-P-267 Rev 02 DT 27 06 08 /Clause 2.1 Note 1a,1b,and 1c

e RQP for Dampers: 0000-999-QVM-P-268 Rev 02 DT 26 05 08 / Clause 2.1 Note 1a,1b.

1.3 The details of NDE locations for gates are as per Annexure | and for Dampers as per Annexure Il

Revision Number/Date

Changes made

00/ 05 09 09 Original Issue.
01/24 10 09 Correction done in Note - C of Annexure | &Il
02/1702 11 Correction done in _Annexure under Note 1b (T bar welding )

Prepared By Reviewed & Approved BY
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PROCEDURE
FOR

MAGNETIC PARTICLE EXAMINATION
OF

FERRITIC MATERIALS AND WELDED COMPONENTS

Prepared by: ‘ K.Velladurai W
Level II

Reviewed and ~ L.Senguttuvan W
Approved by: Level III i. A

Effective Date: 14.08.03
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RECORD OF REVISION

Rev.No. Date of revision Reason for revision
01 28 07 99 Revision in entirety
02 14 08 03 Clause 14.0,19.44,18.1and23.0 added
Clause 15.1.1,21.2,21.3,22.2 and22.3 modified
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1.0 SCOPE
1.1 This procedure describes the method, techniques and acceptance standards for Magnetic

particle Examination of all shapes of ferromagnetic product forms in Boiler components,
Boiler Auxiliaries, pressure vessels, Heat Exchangers and Structurals.

1.2 The examination shall.include all Gas cut openings, attachment welds with a throat
thickness over 6mm_and on finished surface of welds as required by referencing

code/section. The examination includes base material 13mm on each side of the welds.

2.0 REFERANCE

o]

ASME Section V,I & VIII (Division 1 & 2 ) —2002 Addenda
2.2 ASME B 31.1 (2001 )

23 ANSI/AWS D 1.1 ( 2002 )

3.0 EQUIPMENT

3.1 Equipments generating half-wave rectified alternating current employing prods at the end
of magnetizing cables shall be used for examination by circular magnetization method.

3.2 Direct / Alterhating current electromagnetic yokes shall be used to detect discontinuities
that are open to the}:" surface of the part by longitudinal magnetization method and to
examine the surface where arcing is not permitted or prod method is not practicable.

40 EXAMINATION MEDIUM

4.1 The ferromagnetic particles used as examination medium shall be either wet or dry. Wet
particles shall be non — fluorescent type.

4.2 Dry magnetic particles black, gray or red in color shall be used as examination medium
for examination of welds and other product forms to provide adequate contrast with the
surface being examined. The surface temperature of the part examined with dry particles
shall not exceed 315°C.

4.3 Non fluorescent wet particles will be black or reddish brown in color that provide
adequate contrast with the surface being examined. Wet particles shall be suspended in
kerosene for application to the test surface by flowing or spraying. Suitable conditioning
agents shall be added to the water to provide proper wetting and corrosion protection for
the parts being examined.

4.4 The temperature of the wet particle suspension and the surface of the part being examined
shall not exceed 57°C.
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4.5

5.0

5.1

5.1.2

5.13

514

522

6.0

6.1

6.1.1.1

The bath concentration shall be determined by measuring the settling volume through the
use of pear-shaped centrifuge tube. The settling volume shall be within 1.2 ml to 2.4 ml
for non- fluorescent particles.

SURFACE CONDITIONING
Preparation

As welded, as rolled, as cast or as forged surface is generally acceptable provided the
surface irregularities will not mask the indication due to discontinuities. Otherwise
surface preparation by grinding or machining may be necessary. Undercuts, Overlaps or
abrupt ridges and valleys in the welds and opening shall be smoothly merged with the
parent metal.

Prior to magnetic particle examination, ensure that the surface to be examined and
adjacent area within at least 25mm of the area of interest shall be dry and free of any dirt,
grease, lint, scale, welding flux, spatter, oil or other extraneous matter that would
interfere with the examination.

Cleaning may be accomplished by detergents, organic solvents, descaling solution and
paint removers, sand or grit blasting method.

Thin nonconductive coating such as painting will not normally interfere ~ with the
formation of indications. They must be removed at all points where electrical contract is
to be made for direct magenetisation.

Surface contrast Enhancement

When coating are applied temporarily to enhance particle contrast or if coating are left
on the part being examine, it must be demonstrated that indications can be detected
through the enhanced coating thickness on a test plate with machined grooves as in 16.0
If indications of required sensitivity could not be detected, the coating shall be removed.
METHOD OF EXAMINATION

Examination shall be made by continuous method.

Dry continuous magenetisation method

The magnetizing current remains on while the examination medium (Dry particle) is
being applied and while the excess of the examination medium is being removed.
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6.1.2

6.1.2.1

Wet continuous magenetisation method

The magnetic particle application involves bathing the surface of the part with
examination medium and terminating the bath application immediately prior to cutting
off the magnetizing current with two or more shots given to the part. The duration of the

~ magpnetizing current is typically on the order of Y seconds.

7.0

7.1

8.0

8.1

8.2

83

9.0

9.1

9.2

9.2.1

922

9.2.3

TECHNIQUES

One of the following magnetization techniques shall be used.
a) Prod Technique
b) Yoke Technique

TYPE OF CURR'E‘NT FOR MAGNETISATION

Single phase half —wave rectified current (HWAC) / (HWDC) shall be employed for
testing with prod techniques.

The amperage required with single — phase Half-wave rectified current shall be verified
by measuring the average current during the conducting half cycle only.

For Yokes, the current shall _be' either AC or DC.
CALIBRATION

Ammeter of magnetizing equipment shall be calibrated as per NDT: W1:004 at least once
a year, or after each time it has been subjected to major electrical repair, periodic
overhaul or damage. If equipment has not been in use for a year or more, calibration
shall be done prior to first use.

Lifting power of yokes

The magnetizing force of yokes shall be checked at least once a year or whenever a yoke
has been damaged. If a yoke has not been in use for a year or more, a check shall be
done prior to first use.

Each alternating current electromagnetic yoke shall have a lifting power of at least 4.5 kg
and direct current / permanent magnetic yoke shall have a lifting power of 18.kg, at the
maximum pole spacing that will be used or the pole distance shall be the spacings at
which the yoke lifts the stipulated weight.

Each weight shall be weighed with a scale from a reputable manufacturer and stenciled
with the applicable nominal weight prior to first use. A weight need only be verified
again if damaged in a manner that could have caused potential loss of material.
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10.0. EXAMINATION

10.1 Direction of magnetization

10.1.1 At least two separate examination shall be carried out on each area. During the second
examination the prods/poles are spaced so that the lines of flux are approximately
perpendicular to those used during the first examination. A different technique for
magnetization may also be used for the second examination

10.2 Examination Coverage

10.2.1 Examination shall be made with sufficient overlap to assure 100% coverage of testing.

11.0 PROD TECHNIQUE: (Fig. 1,2&3)

11.1  Magnetizing procedure

11.1.1 The prod electrodes are pressed firmly against the surface in the area to be examined. In
order to avoid arcing a remote control switch shall be built in to the prod handles, to
permit the current to be turned on after the prods have been properly positioned and to be
turned off before they are removed.

11.2  Magnetising cu_rregltj

11.2.1 The current shall be 100 to 125 (maximum) amperes/25mm of prod spacing for sections
19mm thick or greater.

1122 For sections less than 19mm thick, the current shall be 90 to 110 amperes / 25mm of prod
spacing.

11.3  Prod spacing

11.3.1 Prod spacing shall not be less than 75mm nor exceed a maximum of 200mm.

11.3.2 The prod tips shall be kept clean and dressed and the contact areas of the test surface
shall be free from dirt, scale, oil etc, to minimize electrical arcing. In the open circuit
voltage of the magnetizing current is greater than 25 volts, Lead, steel or Aluminum
rather than copper tipped prods shall be preferred to avoid copper deposits on the part
being examined.

12.0 YOKE TECHNIQUE

12.1  The pole spacing éhall be b:etween 100mm to 150mm. The field indicator will be used to

check the direction of the part magnetization.
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13.0

13.1

14.0

14.1

14.1.1

15.0

15.1

15.1.1

16.0

16.1

APPLICATION OF DRY PARTICLES

The dry particles shall be applied in such a manner that a light uniform dust-like coating
settles on the surface of the area being examined. The application technique shall be such
that the particles are suspended in air and reaches the examination surface in a uniform
cloud with a minimum forces, using a hand powder applicators (Squeeze bulb) or
specially designed mechanical blower or by a spray nozzle.

Dry particles shall not be applied to a wet surface nor when there is excessive wind. The
particles shall not be applied by pouring, throwing, or spreading with fingers.

Any excess powder shall be removed while the magnetization current is on and shall be
with a gentle air stream without removing or disturbing particles attracted by a leakage
field that may prove to be a relevant indication.

APPLICATION OF WET PARTICLES

The application of wet particles involves the bathing of the area to be examined, by
spraying or flowing during the application of magnetizing current.

Two or more shots shall be applied, but the last shot shall be applied while the bath still
remains on the area to be examined and after the particles flow has been stopped. Care
shall be taken to cut off the bath application before removing the magnetic field, to
prevent high-velocity particle flow that wash away or remove fine or weakly held
indications.

MAGNETISING FIELD ADEQUACY AND DIRECTION

By using one or mb_re of the following three methods, the magnetizing field adequacy and
direction may be verified.

Pie shaped Magnetic Field Indicatior, artificial flaw shims and Hall effect Tangentisl
Field probe.

LIGHTING
Visible Light Intensity

The examination and evaluation of indications shall be performed under minimum light
intensity of 100 fc (1000 1x).

SYSTEM PERFORMANCE CHECK (Fig. 4)

For prod magnetization with HWAC, performance sensitivity shall be checked at least
once in a shift before start of the examination on a test plate that contains machined
grooves to different depths. The indication of a groove at 3mm depth from the surface of
the test plate will indicate adequate sensitivity.
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16.2

16.3

17.0

17.1

18.0

18.1

18.1.1

18.2

18.2.1

18.2.2

19.0

19.1

19.2

19.3

19.4

19.4.1

If the part is to be tésted with contrast coat, the sensitivity shall be checked with the
contrast coat on the surface of the test block.

For electromagnetic yokes, the adequacy or direction of the magnetizing force shall be
verified by positioning the ‘Magnetic Field Indicator’ on the surface to be examined. The
pattern in the indicator should be clearly developed on the surface of the block.
DEMAGNETISATION

No demagnetization will be done after the test except specifically required.

EVALUATION OF INDICATION

Mechanical discontinuity at the surface would be indicated by the retention of the powder
or medium.

All the indication are not necessarily discontinuity indications since certain metallurgical
discontinuities and magnetic permeability variation may produce similar unacceptable
discontinuity indication. These non-relevant indications shall be reexamined by any
other suitable NDT methods such as Liquid penetrant or macro etching.

Relevant indications are those which result from unacceptable mechanical discontinuities.

Linear indications are those indications in which length is greater than three times the
width. ?

Rounded indications are circular or elliptical with the length equal to or less than three
times the width.

ACCEPTANCE STANDARDS AS PER ASME (SEC LVIII Div 1&2 and B 31.1)
AND OTHERS

Welds and Materials

An indication of an imperfection may be larger than the imperfection that causes it:
however, the size of the indication is the basis for acceptance for evaluation.

Only indications with major dimension greater than 1.6mm shall be considered relevant.

All surface to be examined, except as mentioned in 19.5, 19.6 and 19.7 shall be free of

Relevant linear indications.
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19.4.2

19.43

19.4.4

19.5

19.5.1

19.6

19.7

20.0

20.1

21.0

21.1

212

213

Relevant rounded indication greater than 4.8mm

Four or more relevant rounded indications in a line separated by 1.6mm or less edge to
edge. 3%

Ten or more rounded indications in any 3870 mm’ (6 inch?)of surface with the major
dimension of this area not to exceed 150mm with the area taken in the most unfavourable
location relative to the indication being evaluated.

Cut edges and opénings:
All surface to be examined shall be free of

(a) Cracks
(b) Laminations exceeding 25mm in length.

In welds joining nipples to drums, spheres or headers, all slag or porosity indications
shall be investigated to assure that no leak — path exists.

In attachment w'eids ro‘lf non-load carrying class, indications from crack or due to material
separation are unacceptable.

ACCEPTANCE STANDARD FOR STRUCTRAL COMPONENTS AS PER AWS

The magnetic particle acceptance criteria is based on the size of the actual discontinuity
and not the size of the discontinuity as indicated by the magnetic particle inspection
medium. Where discontinuity cannot be visually seen (with magnitication if required)
after removal of the indicating medium, evaluation shall be based on size and nature of
the magnetic particle indication.

Statically loaded Non tubular connections
Cracks, Lack of Fusion, and Incomplete penetration are not acceptable.

Undercut-for material with thickness less than 25mm undercut shall not exceed 1.0mm,
except that a maximum 2.0 mm is permitted for a accumulated length of 50mm in any
300mm. For material equal to or greater than 25.0 mm thick, undercut shall not exceed
2.0 mm for any length of weld.

Porosity — a complete joints penetration groove welds in butt joints transverse to the
direction of computed tensile stress shall have no visible piping porosity. For all other
groove welds and for fillet welds, the sum of the visible piping porosity 1.0mm or greater
in diameter shall not exceed 10mm in any linear 25mm of weld and shall not exceed
20mm in any 300mm length of weld.
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22.0

22.1

2.2

223

22.3

23.0

23,10

2342

23,143

23.14

2349

23.1.6

24.0

24.1

24.2
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Cyclically Loaded Non tubular Connections

Undercut - In primary members, undercut shall be no more than 0.25mm deep when the
weld is transverse to tensile stress under any design loading condition. Undercut shall
not be more than 1.0mm deep for all other cases.

Porosity — The frequency of piping porosity in fillet welds shall not exceed one in each
100 mm of weld length and the maximum diameter shall not exceed 2.5mm. Exception :
for fillet connecting stiffeners to web, the sum of the diameter of the piping porosity shall
not exceed 10mm in any linear 25mm of weld and shall not exceed 20mm in any
300 mm length of weld.

Complete joint penetrantion groove welds in butt joints transverse to the direction of
computed tensile stress shall have no piping porosity.

PIPING POROSITY — (General) is elongated porosity whose major dimension lies in a
direction approximately normal to the weld surface. Frequently referred to as pin holes
when the porosity extends to the weld surface.

EDGE DISCONTINUITIES IN CUT MATERIALS

No crack is acceptablé.

Mill induced disconﬁnuity

Length 25mm and less- Acceptable

Length over 25mm and depth up to 3mm- Acceptable

Length over 25mm and depth between 3mm and 25mm — indications to be removed.

Length over 25mm and depth greater than 25mm — indications to be removed to a depth
up to 25mm.

REPAIR AND RE-EXAMINATION

Whenever an imperfection is repaired by chipping or grinding or and subsequent repair
by welding is not required, the excavated area shall be blended into the surrounding
surface so as to avoid sharp notches, crevices, Or corners.

After a defect is thought to have been removed and prior to making weld repairs, the area
will be examined by suitable method to ensure that the defect has been removed or
reduced to an acceptable size of an imperfection.
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243

244

25.0

251

26.0

26.1

27.0

271

where welding is required after repair of an imperfection the area shall be cleaned and
repair carried out. After repairs have been made the repaired area shall be blended into
the surrounding surface so as to.avoid sharp notches, crevices or corners.

After repairs have been made, the repaired area shall be re-examined by methods of
examination that weld originally required for the affected area.

PERSONNEL QUALIFICATION

All personnel carrying out the examination and evaluation shall be qualified to minimum
Level - I as per ASNT:SNT -TC -1A.

FINAL CLEANING

When the inspection is concluded, the magnetic particles shall be removed by any
suitable means, leaving the product in a dry and clean condition.

REPORT

Copies of the report in a standard format R 49-719-B or equivalent duly signed by a
minimum Level - II personnel shall be issued after the test.
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1.0 SCOPE

1.1 This procedure defines the method, techniques and acceptance standards for
Liquid penetrant Examination of all shapes of ferrous and Non-ferrous product
forms in Boilers, Boiler Aukxiliaries, pressure vessels, Heat Exchangers and
structural. SR

1.2 In pressure vesséls the Examination shall include all welds around openings,
attachment welds with a throat thickness over 6mm and on finished surfaces of
welds as required by referencing code. The examination includes base material
13mm on each side of the weld.

20 REFERENCE

2.1 ASME Section V, 1 & VIII (Division 1 &2) -2002 Addenda

2.2 ASME B 31.1/2001

23 ANSI/ AWS D 1.1/ D1.1M: 2002

3.0 EQUIPMENT

3.1 The term ‘penetrant;materials’ as used in the procedure is intended to include all
liquid penetrants, solvents (penetrant removers) Or cleaning agents, developers etc
used for ‘Liquid penetrant Examination’.

32 Penetrant used shall be of solvent removable type and have a color contrast,
which can be seen, readily in daylight or under normal interior illumination.

33 The cleaner used for the surface cleaning shall be an organic chemical such as
Acetone or Trichloro Ethylene.

34 Developer shall be of non—aqueous suspendible type. When the developer dries,
it shall form a white coating of fine powder on the part.

3.5 The Chemicals used for the examination of austenitic stainless steel or nickel base
alloys shall be analysed for sulphur and total halogens. The residual amount of
total sulphur and chlorine content shall not exceed 1% by weight.

40 SURFACE PREPARATION

4.} In general satisfactory results may be obtained when the surface is as welded, as

rolled, as forged or as cast condition. When the surface irregularities might mask
the indications of unacceptable discontinuities, the surface shall be prepared by
grinding or machining or any other suitable method.
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4.2

4.4

5.0

5.1

6.0

6.1

6.2
6.2.1

7.0
7.1

7ol

The surface to be examined and all adjacent areas within at least 25mm shall be
dry and free of any dirt, grease, lint, scale, welding flux, weld spatter, rust, paint,
oil or any other extraneous matter that could obscure surface openings or
otherwise interfere with the examination by preventing the penetration.

Shot blasting may close discontinuities at the surface and should not be used
before conducting penetrant examination. If the component is shot blasted, the
surface is to be etched before conducting penetrant examination.

Prior to the application of the penetrant, the surface is recleaned with typical
industrial cleaning agents such as Acetone.

DRYING AFTER PREPARATION

After cleaning, drying of the surface shall be accomplished by normal evaporation
and ensure that the cleaning solution has evaporated. The minimum time required
for the cleaner to dry from the surface is 20 to 30 seconds depending on the
position. "

TECHNIQUES

Color contrast (visible) penetrant shall be used with solvent removable penetrant
process.

The temperature of the penetrant and the surface of the part shall not be below
10°C and not above 52°C throughout the examination period. Local heating or
cooling is permitted provided the part temperature remains in the range of 10°C to
52°C during the examination.

TECHNIQUE RESTRICTIONS

Intermixing of penetrant materials from different families or different
manufacturers is not permitted. '

EXAMINATION

Penetrant Application

The penetrant shall be applied by brushing, spraying or dipping after the surface is
dried. For spraying a handpump or an aerosol spray cans will be used.
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T2

Vol

722

713

7,31

Penetration time -

The penetrant shall be allowed to remain wet on the part for a minimum period
for 10 minutes.' (dwell time).

If the penetrant has completely dried up during the dwell time, then the surface
shall be recleaned and reexamined.

REMOVAL OF EXCESS PENETRANT

After the required dwell time has elapsed, the excess penetrant remaining on the
surface shall be removed by wiping with a lint free cloth, repeating the operation
until most traces of penetrant have been removed. Final left out penetrant shall be
remove by wiping ‘with a clean cloth moistened with the solvent. Excessive
application of the cleaner shall be avoided to prevent the possibility of removing

the penetrant from discontinuities causing a decrease in the sensitivity of the test.
FLUSHING THE  MATERIAL - SURFACE WITH THE SOLVENT FOLLOWING THE
APPLICATION OF PENETRANT AND PRIOR TO DEVELOPING IS PROHIBITED.

Drying after excess penetrant removal.

7.3.2.1 After the removal of excess penetrant the surface shall be dried by normal

7.4

7.4.1

7.4.2

7.4.2.1

evaporation. The minimum time required for the surface to get dried by normal
evaporation is 20 seconds.

DEVELOPING

The developer shall be applied by spraying to provide uniform coating as soon as
possible to the dry surface after the removal of excess penetrant. Insufficient
coating thickness may not draw penetrant out of discontinuities. Excessive
coating thickness may mask indications.

WET DEVELOPER APPLICATION

Prior to applying suspension type wet developer to the surface the developer must
be thoroughly agitated too ensure adequate dispersion of suspended particles. The
developer shall be applied by spraying using spray pump or aerosol spray can.
The developer shall be applied over the surface in such a manner to assure
complete coverage of the part with a thin, uniform film of developer. Drying of
developer shall be by normal evaporation.
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743 DEVELOPMENT TIME

7.4.3.1 The surface shall be closely observed during the application of the developer to

8.0

8.1

8.2

83

9.0
94

9.2

9.2

922

923

924

monitor the behavior of the indication, which tends to bleed-out. Developing time
for final interpretation begins as soon as a wet developer coating is dry. The
minimum developing time shall be 7 minutes.

INTERPRETATION

Final interpretation shall be made with in 7 to 60 minutes after the wet developer
coating is dry. If the bleed - out does not alter the examination results longer
periods are permitted.

The surface shall be examined in increments if the surface to be examined is large
enough to complete the inspection within the prescribed time.

A minimum light intensity of 50 foot candle (500 lux) is required to ensure
adequate sensitivity during the examination and evaluation of indications, which
can be achieved by a hand lamp or torch light positioning at a distance of 300mm.

EVALUATION

Flaws at the surface will be indicated by bleed out of the penetrant. However
localized surface irregularities such as machining marks or other surface
conditions may produce false indications. Broad areas of pigmentation which
would mask indications are not acceptable and such areas shall be cleaned and
reexamined.

Welds made to ASME Boiler and pressure vessel code

An indication of an imperfection may be large than the imperfection that causes
it: however, the size of the indication is the basis for acceptance evaluation.

Relevant indications area those which result from mechanical discontinuities
(imperfection).

Only indications with major dimension greater than 1.6mm shall be considered
relevant.

Any indication which is believed to be non-relevant shall be regarded as a defect
until the indication is either eliminated by surface conditioning or it is evaluated
by other non - destructive testing and proved to be non - relevant.
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9.2.5

9.2.6

9.2.7

10.0
10.1

10.1.1

10.2

10.2.1

10.2.2

10.2.3

Linear indications are those indications in which the length is more than three
times the width.

Rounded indications are those which are circular or elliptical with the length
equal to or less than three times the width.

Any questionablel‘,ar doubtful indications shall be reexamined to determine
whether they are relevant, or not.

ACCEPTANCE STANDARD (as per ASME SecIand VIII Div 1&2)
Cut edges and openings

All surfaces to be examined shall be free of
(a) Cracks

(b) Non laminei; discontinuities (having length not parallel to the material
surface).

(c) Laminations exceeding 25mm in length.

(d) Laminations‘,u‘r,fl_der 25mm in length and adjacent to each other within 25mm
shall be considered as one defect.

Welds and Materials

All surfaces to be examined shall be free of
a) Relevant linear indications.
b) Relevant rounded indications greater than 4.8mm.

¢) All relevant indications shall be investigated to assure that no leak-path exists
in welds joining nipples to drums, dished — ends and headers.

Four or more relevant rounded indications in a line separated by 1.6mm or less
edge to edge.

Ten or more _rQuHQéd indication in any 3870mm? (6 inch® ) of surface with the
major dimension of this area not exceed 150 mm with the area taken in the most
unfavorable location relative to the indication being evaluated.
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10.2.4  In attachment welds of non-load carrying class, indications from cracks or due

11.0

11.1

12.0

12.1

12.1.1

12.1.3

12.1.3.1

12.1.3.2

13.0
13.1

to material separation are unacceptable.
WELDS MADE TO STRUCTURAL WELDING CODE ANSI/ AWS D 1.1

For statically and cyclically loaded non-tubular connections made to AWS code
the acceptance of any discontinuity shall be based upon a visual examination of
the discontinuity after the removal of developer medium and evaluated for its
nature and size. ‘Where the discontinuity cannot be seen after removal of the
developer medium either directly or using magnifying glass evaluation shall be
based on the size and nature of liquid penetrant indication.

ACCEPTANCE STANDARD (AS PER AWS)
Statically loaded non-tubular connections.

Indications from cracks, lack of penetration and lack of fusion are not
acceptable.

Porosity.

Complete joint penetration groove welds in butt joints transverse to the
computed tensile stress shall have no visible piping porosity.

For all other groove welds and for fillet welds, the sum of the visible piping
porosity of 1.0 mm or greater in diameter shall not exceed 10 mm in any linear
25 mm of weld and shall not exceed 20 mm in any 300 mm length of weld.

Undercut

For material less than 25 mm thick, undercut shall not exceed 1.0 mm except
that a maximum 2.0 mm is permitted for an accumulated length of 50 mm in
any 300 mm

For material equal to or greater than 25 mm thick undercut shall not exceed 2.0
mm for any length of weld.

Cyeclically loaded non-tubular connections.

Indications from Cracks, Lack of penetration and lack of fusion are not
acceptable in any welds.
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13.1.2  Porosity
13.1.2.1 Complete joint penetration groove welds in butt joints transverse to the direction

13.1.2.2

13.1.3

13.1.3.1

14.0

14.1

14.2

15.0

15.1

of computed tensile stress shall have no piping porosity. For all other groove
welds, the frequency of piping porosity shall not exceed one in 100mm of
length and the maximum diameter shall not exceed 2.5 mm.

The Frequency of piping porosity in fillet welds shall not exceed one in each
100mm of weld length and the maximum diameter shall not exceed 2.5mm.
EXCEPTION for fillet welds connecting stiffeners to web, the sum of the
diameter of piping porosity shall not exceed 10mm in any linear 25mm of weld
and shall not exceed 20mm in any 300mm length of weld.

Undercut.

In primary members, undercut shall not be more than 0.25mm deep when the
weld is transverse to tensile stress under any design loading condition.
Undercut shall not be more than 1mm deep for all other cases.

REPAIR AND RE-EXAMINATION

Whenever an imperfection is repaired by chipping or grinding the excavated area
shall be blended into the surrounding surface so as to avoid sharp notches,
crevices or corners.

After a defect is thought to have been removed and where welding is required
after repair, the area shall be examined for removal of defects, area cleaned and
repair carried out. The repaired area shall be blended into the surrounding
surface as in 14.1 and re-examined by the liquid penetrant or any other NDT
methods originally required for the affected area.

PERSONAL QUALIFICATION

Wherever penetrant examination is required by the referencing code, the same
shall be conducted and evaluated by a personnel qualified to minimum,
Level —I as per ASNT SNT-TC-1A.
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16.0 POST CLEANING
16.1 After the examination and evaluation is completed all penetrant testing material
shall be removed from the surface, so that it will not interfere with the subsequent
processing or service requirements.
17.0 REPORTING

17.1

Where penetrant test is mandatory, a copy of the report signed by personnel
certified to minimum Level II will be issued in the format R49-720B or
equivalent, after the completion of the examination.

ok e e o ok ok ok ok ok
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Doc. No
Plates & sheets of APH ge‘t’ gi 06 08
ate
components Page NO 10f3

PRQA: 410

1.0 Scope

1.1 This procedure details out the SPLICING NORMS for DIAPHRGM PLATES,

Housing Panels and Pedestals,

Sector plate,

assembly, cleaning device Assembly of Air pre Heater.

2.0 General Requirement

connecting plate

2.1 Check for the material specifications of plates/sheets, which are to be joined
to avoid mix up of material. TCN to be obtained for change of material.

2.2 Electrode Selection shall be as per respective WPS. (E 7018 shall only be
used for carbon steel)

2.3 Welding shall be followed with suitable methods and controls to minimize the
distortion.

\d

2.4 Stiffeners parallel to joint (Splice) shall be in such a way that welds over joint
is avoided and a minimum distance between stiffeners parallel to weld joint
shall be maintained as Two times the thickness of thicker plate.

2.5 Whenever back grinding is not feasible due to location of the plate /sheet,
root welding to be carried out with 3.15 mm electrode and LPI to be carried

out after thorough cleaning and repeat LPI after final welding.

2.6 Plus joint shall not be permitted when building up of plate to drawing size.
However minimum offset of 100 mm is to be maintained.

2.7 Cut out on welds shall be avoided. In case any such opening on the joint the
same shall be strengthened with pad plate of 50mm width all round on one
side with the thickness equal to the parent material.

2.8 Unless otherwise mentioned against specific requirement minimum joint piece
shall not be less than 500 mm. For hot end center section (tub plate) end
joint piece shall be min 500 mm however for other joint piece shall be of max
available sizes in order to reduce the number of joints.
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2.9 Following are the guidelines if Edge preparation (EP) is not specified in

2.10

2.11

3.0

drawing/ OP&C Sketch.

Plates and sheets up to 5mm: No EP is required. Provide 2 to 3 mm root
gap, weld on both sides.

Plates of 6mm No EP is required. Welds shall be with square butt with 2 to
3 mm gap. Weld from first side and turn the plate for back grind and conduct
LPI. Complete the weld.

Plates above 6mm and up to 8 mm Single 'V’, 60° EP. Weld from V side
and turn the plate, Back grind and conduct LPI, complete the weld.

Plates above 8 mm: Double V', 60° EP. Weld one side. Carry out back
chipping/Grinding, conduct LPI to ensure sound metal and weld from other
side.

Wherever cross members are fouling on the weld, Flush grind weld metal and
ensure flatness. There shall not be any depression at weld zope. Thickness at
weld zone shall not go below the actual thickness of the plate. Check 100 %
visual inspection.

Cleaning device support channel plate: One joint is permitted up to 4 meters
length and 2 joints for more than 4 meters (perpendicular to the bend line.)
and the minimum Joint piece shall be 500mm.

Specific Requirements for Diaphragm plate

1. One joint only allowed perpendicular to axis of the Rotor post. (Along the
Length of the Plate)

2. Joint shall be made at least 650 mm from the edge.

3. Place the plates to-be-welded together. Check for straightness of
minimum two sides & right angle of the plate. Check the mismatch of joint
edge. The mismatch shall be with in 1 mm. Check for length, width and
diagonal as per OP&C Sketch. Length and Width tolerance shall be as per
OP & C Sketch, Maximum allowed diagonal difference is 2 mm and record
the readings.

4. Weld one side and reverse & back grind. Conduct LPI. Ensure defect free
joint and weld the other side. Butt welds shall be ground flush. Conduct
final LPI.
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5. Identify the Right angle corner of the each plate with Paint and Hard
punch the Specification, size, Firm code by punching and border with
white paint.

6. Load all the plates in such a way that the identified right angle corners are
in one corner with details visible from top.

7. Tack welds the stack as per OP&C Sketch.

4.0 Specific Requirements for Pedestals

1. One joint only allowed parallel to flange bend. (90° Deg) in addition to site
joints envisaged in drg.
2. Joint shall be made at least 500 mm away from any side.

5.0 Specific Requirements for Housing Panels

1. One joint only permitted in either Horizontal or Vertical direction of each
panel plate. *
2. Minimum Joint shall be 500mm from any edge

6.0 Specific Requirements for bottom plate and side Plates and plate
formed channels of Sector plates

1. No joint is permitted on Bottom plate.
2. One joint is permitted up to 4 meters length and 2 joints for more than 4
meters (across the bend line.) in side Plates and plate formed channels.
Minimum Joint piece shall be 500mm.
3. EP and other requirement shall be as per Clause 2.9 and 100% LPI shall
be carried out on final weld in the joint area.
7.0 Splicing of stay plate and Shell plate.

1. Splicing of stay plate and Shell plate is permitted if both dimension (length
and width) is more than 1 meter. Joint shall be perpendicular to the axis of
the rotor post. Minimum joint piece shall be 500 mm. Weld one side and
reverse & back grind. Conduct LPI.Ensure defect free joint and weld the other
side. Butt welds shall be ground flush. Conduct final LPI.

8.0 Splicing of duct wall is permitted if both dimension length and width is
more than 1 meter. Minimum joint piece shall be 500 mm.

Revision Changes made
Number/Date

00/13 05 96 Original Issue.

01/31 05 96 Cl 2.10 Deleted

02/04 12 02 Requirement are reviewed & Up dated

03/ 01 09 04 Revised to include splicing norms for pedestals and housing panels

04/ 20 09 06 Clause 6 added in sub section-3 based on shop feed back.

05/ 21 06 08 Requirements completely reviewed and updated based on the discussion with WRI /Trichy.
Amendment Al details merged.
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1.0 SCOPE:
This procedure details out the SPLICING NORMS for Blade Plates and Rolled Sections viz., Angles,

Channels, Beams and other structural applicable to Guillotine Gates and various Dampers.

2.0 GENERAL REQUIREMENTS:

21 Check for the material specifications of plates/sections, which are to be joined to avoid mix up
of material.

2.2  TCN to be obtained for change of material

2.3 Welding Electrode selection shall be as per respective WPS.

2.4  Welding shall be followed with suitable methods and controls to minimize the distortion.

2.5  Welds over joint shall be avoided and minimum distance between stiffeners parallel to weld
joint is 50mm.

26  Whenever back grinding is not feasible due to location of the plate / sheet, root welding to be
carried out with 3.15 mm electrode and LPI to be carried out after thorough cleaning and repeat
LPI after final welding.

2.7 Plus joint shall not be permitted when building up of plate to drawing size.

2.8  Cut out/opening /drilling on weld joint shall be avoided.

3.0 GUIDE LINES FOR EDGE PREPARATION (EP ) :
Following are the guidelines for Edge Preparation (EP) if not specified in drawing.
3.1 Plates and sheets up to 5mm: No EP is required. Welds shall be with square butt with
2 to 3 mm root gap, weld on both sides. Final LPI / MPI
3.2 Plates of 6mm: No EP is required. Welds shall be with square butt with 2 to 3 mm gap. Weld
from first side and turn the plate for back grind and conduct Root LPI. Complete the weld. Final
MPI.
3.3 Plates of 7mm, 8 mm: Single “V” 60° EP on any one Plate. Weld from “V” side and turn the
plate, back grind and conduct LPI, complete the weld. Final MPI.
3.4 Plate above 8 mm: Double “V’ 60° EP . Weld one “V" side. Carry out back grind and conduct
LPI, complete the weld. Final MPI.
3.5 For structural (Angles, Channels, Beams) : Single “V’ 60° EP. Weld from “V" side and back
grind and conduct LPI, complete the weld. Final LPI before splice plate setting.
3.6 For Pipe Strut Joints — Refer the clause no. 7.8
Note: Wherever cross members / seals are fouling on the weld, Flush grind weld metal and ensure flatness. There shall

not be any depression at weld zone. Thickness at weld zone shall not go below the actual thickness on the plate.

Check 100 % visual inspection.

[ Issued By Quality Assurance Page 2 of 4 J
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4.0 SPECIFIC REQUIREMENTS FOR GATE BLADE:

4.1 Splicing of Gate (blade) plate may be either horizontal or vertical. Minimum width of plate shall
be 500mm for blades joint and no joint shall be permitted with in 200 mm from the middle of
blade for vertical joint.

4.2 No splicing in gate blade is permitted if blade width is 1.2 meter or less

4.3 Guillotine Gates — Electrically Operated (With or Without Bulb Seal) and Pneumatically
Operated (Without Bulb Seal) — One joint is permitted for a plate width more than 1.2 mtr and
up to 2.4 meter.

4.4 Guillotine Gates — Pneumatically Operated (Cold Air Gate / Hot Air Gate) with Bulb Seal — No
joint is permitted on these gate blades as the width of blade will be always less than 2 Mtr.

4.5 For Plates of width more than 2.4 Mtr maximum two joints are permitted.

4.6 For Plate butt joints — Root LPI, back grinding and LPI shall be conducted 100%. Flush grind
the joint and straighten the plate. Final MPI shall be conducted on both sides, if the plate
thickness is more than 8 mm. Otherwise follow the clause no. 3.0 of this PR:QA.

4.7 Linear tolerance on length and width is + /- 1 mm /mtr subject to maximum of 56 mm.

4.8 Diagonal variation shall be within 1 mm / Mtr subject to maximum of 5 mm.

49 Blade bend shall not be more than 5 mm.

410 Blade shall be identified with size (Thickness X Length X Width) in each corner with Firm code.

411 Blade shall be stacked on a leveled platform to avoid any damage during stacking. Proper

handling to be followed to avoid bend and damage.

5.0 SPECIFIC REQUIREMENT FOR SEAL AIR CHAMBER PLATE AND PLATE FORMED CHANNEL
5.1 No joint is permitted if the length is up to 2.0 Mtr and one joint is permitted for above 2.0 Mtr
and up to 5.0 Mtr.
5.2 For above 5.0 Mtr two joints are permitted to build up the required length. However in any case
more than two joints are not permitted.
5.3 The NDT requirements for this type of butt joints will be as per the clause no.3.0 & 4.6 as
applicable of this PR:QA.

6.0 SPECIFIC REQUIREMENT FOR GATE FRAME

6.1 No joint is permitted for the channel section used in the gate frame (Bottom, side and super
structure).
6.2 No joint is permitted in Port / Bonnet angles and plates.

[ Issued By Quality Assurance Page 3 of 4 J




ROLLED SECTIONS APPLICABLE TO Rev 00
GATES AND DAMPERS Date 30.05.2013

. Doc. No | PR: QA: 476
@@z | gpLICING NORMS FOR SHEETS, PLATES AND
ﬂﬂn

Ranipet

7.0 SPECIFIC REQUIREMENT FOR CONTROL, LOUVER AND BI-PLANE DAMPER BLADES /
CHANNELS / PLATES AND ANGLES
7.1 For Plates / Channels / Angles — No joint is permitted if the length is up to 2.0 Mtr and one joint
is permitted for above 2.0 Mtr and up to 5.0 Mtr.
7.2 For above 5.0 Mtr two joints are permitted to build up the required length. However in any case

more than two joints are not permitted.

7.3 Damper Blade joints are to be staggered on top and bottom.

7.4 Damper Frame — One joint (Plate) shall be permitted in length wise to built up the drawing size.
7.5 Damper side wall plate joint shall be 75 mm away from the end of Glade plate location.

7.6 Splicing of Channel joint is to be done inside only (in damper frame). For angle and plate no

splicing plate is required on the joint area.
7.7 NDT requirement for this type of joints shall be as per the clause no. 3.0 & 4.6 as applicable.
7.8 For pipe strut joints, the same pipe for a length of 1.25 D has to be cut and strap joint has to be

made with 3mm all around fillet weld.
NOTE:

The Splicing requirements mentioned in this PR:QA (PR:QA:476 Rev.00) is superseding the
requirements mentioned in SQP:NP:03 with its relevant amendments and as well as SQP:NP:04 with its

relevant amendments.

a) As per QMI 1, this document has been renumbered to PR:QA:476 as this
QWI is pertaining to Gates & Dampers and the existing PR:QA 602 Rev.00
Dtd.03.09.2009 has been withdrawn.

b) Based on the requirement of Engg, OS and feedback from OS Vendors —
more clarity and interpretation had been brought and incorporated in this
document for Gate blade joints-Clause No.4, Pipe strut joints-Clause no.3.6 &
7.8 and Port & Bonnet joint requirements-Clause no.6.2

00 30.05..2013

d) This document has been released with new QWI No as PR:QA:476
applicable to Gates & Dampers.

Rev Effective Details of Revision / Changes Made
No. Date

Record Of Revisions

[ Issued By Quality Assurance Page 4 of 4 ]
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Table 1 given below indicates the permissible variation
in Linear Dimension of fabricated and machined compo-
nents. The corase grade is to be followed for fabri-
cated components and medium grade for machined
components.

Table 2 given below indicates the permissible devia-
tions for Radii & Chamfers for machined components.

Table 3 given below indicates the permissible devia-
tions for Angular dimensions for machined componentsa.

Table 4 given below indicates the conditions under
which the deviations given in this standard are not
applicable.

Special rulings may be stated for linear dimensions of
welded structures consisting of several assemblies.

If closer tolerances than those given in this procedure
are necessary, the same shall be indicated in the
relevant drawings.
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TABLE - 1

Deviations in mm for the nominal size range in mm

Degree [0.5 = Over Over ﬁ;o<mw Over Over | Over | Over Over Over | over Over w
~of  Jup to | 3 6. 30 120 | 400 | 1000 \ 2000 | 4000 | 8000 12000 [16000 “
- accuracy 3 upto upto upto upto upto upto | upto upto upto | upto | upto | .
6 30 120 400 | 1000 | 2000 ‘ 4000 | 8000 {12000 {16000 20000 |
ﬁm (fine) [+ 0.05/+ 0.05|+ 0.1 |z 0.15]% 0.3 13 0.3 [+ 0.5 |4 o.m.‘ - J -J‘ - IS
— B T B I N S
,v M,«.;EQQHCBV * D.u.‘&.hm...m, [+ 0.2 0.3 |+ 0.5 |+ 0.8 |+ 1.0 .| 2 “h 2 + 4 *T_. 5 + 6
I T B I
MDAOOQHmmV * C.I5(+ 0.2 |+ 0.5 I+ 0.8 1.2 |+ 2 + 3 WH 4 * 5 + 6 “H 7 + 8
A |
|
sg({very - * 0.5 [+ 1 1.5 |+ 2 + 3 t 4 I Y + 3 + 10 + 12 + 12
. ﬁ!‘aomﬂmmv

* In the case of nominal sizes below 0.5 mm, the deviations must be specified directly
by the side of the nominal size,
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DEVIATIONS FOR RADIT & CHAMFERS

All dimensions are in mm

PR:QA

:500
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CLASS RANGE OF NOMINAL DIMENSIONS .
OF
DEVIATION Above 0.5 3 6 30 120
Upto and
Including 3 6 30 120 315
Fine &
Medium + 0.2]+ 0.5 + 1 t 2 * 4
TABLE - 3
DEVIATIONS FOR ANGULAR DIMENSIONS —
40=Angle Tolerance
in angular units—
4 m=Angle Tolerance
in linear units
All Dimensions are in mm
; Length (L) of shorter side of angle in mm
h ‘Above | - T—T" ™—FT---- 1 -
i Above - 10 50 f**lzo B 500 800 1250
'CLASS OF
! Upto & 10 50 120 500 800 | 1250 | 2000
[DEVIATIONS including
g ,
b am (mm) )+ 0.1 £ 0.2 |+ 0.6 |+ 0.8 |s 0.96/+1.125|+ 1.5
I"ZN¥® AND
MEDIUM —
] . i
; ana(deg or |+ 190 t 30" |+ 20' [+ 10°' + 4° + 3 *2'3m"
min) l
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STORAGE OF LOW SHELF LIFE ITEMS LIKE

ANTI SEIZE/THREAD COATING COMPOUNDS,

GREASES, PAINTS,

RUST PREVENTIVE FLUIDS,

RUBBER  COMPONENTS

1.0 SCOPE:

This procedure spells out the method of storage of
low shelf life items like antisize/thread coating
compounds , greases , paints, rust preventive fluids

and rubber compounds .

.0 STORAGE

Please See the table. 1. The method of storage of

low shelf items is given in the table .

TABLE 1
S.No. Description Category Method of Items covered
storage under the
category .
01 Anti Seize L Indoor storage Thread Coating
compound/greases in closed containers compounds , greases ,
well ventilated and molysulf lubricants etc.
dry rooms, away
from heat sources
sunshine , flames ,
gas cylinders .
02  Sealing Compounds L Indoor storage All sealing

closed containers
well ventilated and
dry rooms, away
from heat sources
sunshine , flames ,

gas cylinders / solvents

etc. . If containers
are damaged, reject
the item

compounds
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03  Rust preventive RPF Outdoor, undershade Collecting
fluids ( film form- Dry condition away Electrode rust
ing type) from 1)Flame heat preventive

2) Sunshine, 3)Gas fluids, candopeel,
cylinders, 4)Petrol strippable Coating.
Diesel, Kerosene

other solvents 5)

Near Fire exting-

uishing equipment .

04  Rust preventive RPN - DO - APH heating
fluids ( non film element rust
forming type) preventive

fluids .
05 Natural Rubber RB Indoor storage Gaskets ,washers,
well ventilated forms, shapes,
dry rooms with tubes pipes ,
paper and chalk conduits etc. .
powder wrapings,
Away from oils,
Solvents, alkalis ,
acids and flames ,
sunshine , weld heat.
06 Synthetic Rubber RS - DO - - DO -
07 Red Oxide Zinc PR In sealed containers
Chrome paints indoors: In dry and well
IS 2074 ventilated rooms Away from
heat & flame , gas cylinders, - DO -
flammable materials like
Petrol , Diesel ,Kerosene etc .
08 IS 2932 Synthe-
tic enamel paints - DO - All Colors
shades .

PR : QA :505



REV .NO . 01
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09 . Epoxy Paints PEPX In sealed containers. This category
Indoor Dry condition . includes
On separate racks ; Inorganic
Away from heat , Zinc Rich
flammable materials paints also .
like Petrol , Diesel
Kerosene , solvents .

10 . Chlorinated PCLR In sealed containers.

rubber paints .

Cool Dry place . Indoor
only. Away from flame ,
heat, flammable materials
like petrol , Diesel
kerosene.

D: PRQA
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1.0 SCOPE :

The procedure specifies the items for which for which Magnetic Particle Testing shall be
conducted on gas cut edges.

2.0 PREFERENCE:

Sheet 7 of 12 of CE spec .M&P spec No.: 5.11.1.1.(s) dated 05-11-84 and review with
SM/QA

3.0 GENERAL:

All gas cut edges which are machined later need not be examined by MT (Magnetic
Particle Testing )

3.1 Plates above 38.1 mm for the items specified below shall only be tested. Stiffeners need
not be non-destructively tested.

3.1 A FANS: Center plate , AP fan impeller hub flanges. Flanges for Conical cover plate,
Flange for AP fan cover plate ,Impeller rings made of plate ,Conical cover plate seating
rings.

3.1 A APH: Lug plates of lug assembly ,Rotor post header plates.

3.1 C  ESP/Structural items: plates used as flanges for floor beams and those structural items
for which NDT requirements are specified in other transmittals like QPS, Letters etc.

4.0 Reference standard and acceptance norm for MT shall be as per BHE :NDT:RP:MT:01/

latest revision.

sk s sk sfe sk sk sk sk sk sk sk s sk sk sk sk seosk sk skok skoskokosk
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PROCEDURE FOR CONTROL OF SURFACE PREPARATION AND PAINTIHG
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2F

FABRICATED COMPONENTS AT SUB-CONTRACTORS WORKS.

1.0
1.1

1.1.1

A
Led

'SCOPE:

This procedure details out the requirement for surface
preparation and painting of all fabricated components at
sub-contractors works.

surface preparation equipment:

The sub-contractor should have the minimum surface prepa-
ration equipment as mentioned below:

a) Wire brush

b} Emery sheets of rough type
c) Power wire brush to be used with pneumatic or
glectrical motors
d) Brush for cleaning the dust removed by wire brushing
power tool cleaning

whenever any special requirement f£or surface preparaticn
and painting are raquired,the same shall be indicated in
the_ drawing or shall be informed separately to sub-
contractors.
This PRQA is in line with the requirement of Fainting
schedule RF 0674199.
SURFACE PREPARATION:
CLEANING OF OIL,GREASE ETC
The entire outer surface of the fabricated componants
shall be thoroughly cleaned using mineral turpenting,wiie
wheel,grinding wheel to make it free from OIL,GREASE,RUST
MILL SCALES and weld spatters
METHOD OF RUST REMCVAL
Wire brush,emery sheets of vough type ., Fower /rotary wirs
wheel may be used for removing the dust,rust and milZ

scales from the surface.

The "Rustkil"(rust vemover/converter)shall be applied
whenever the rust cannot be removed by using power too:
cleaning. :

Only after clearance of surface preparation by BHEL In-
spection/BHEL Authorised Inspection Agencies the sub
contractor can proceed with painting.
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1o PAINTING

1 Only vaints from BHEL approved.suppliers shall be spplicd.

2 After visual inspection and clearance by QC BHEL/Autho-
rised Iqspection Agency one coat of red oxide Zinc chrome
primer. as per IS5 2074 shall be applied by brushing tc a

dry film tpickness of approx 25 microns.

|3 The paint shall be allowed to hard dry and thoroughly
before applving the second coat.Second coat shall be
applied only after 18 hours.

L&, A second coat of IS 2932 Synthetic Enamel smoke grey paint
shall be applied over the primer to a coating thickness of
20 microns approximately.

&=
cr
=5
[}
kel
2
bt
=
cr
et
a
o)
2

I 3 The small items shall be dipped i

The final inspection of ¢ ;
-€C BHEL/Authorised Inspection
drying oif the enamel paint and s
Nc,D.U.No,details”

All edge brepared areas for welding a i b
stage shall be applied with one coat of weldable prim

AN
“ . - . 2 ! LI -
An¥ scratches and soil sticking on the surfacss during AJI -
: f ; L
handliag shall be (rer inted bef
BHEL/Shipping. .

- - o~
h number

-1. The sub-contractors shall maintain records of the primer
paints procured, the source of the primer paints namely
dealer, the manufacturer of the primer paints, the batch
number of the primer paints and the delivery chalan refer-
ence for'*the paint procured along with the gquantity and
alse copy of the test certificates certifyinge the quality
of the paint. These records shall be verified by BHEL
inspector immediately on procurement of the paint by sub-
contractor and shall be countersigned by BHEL inspector.
This record-is subject to audit by Quality Assurance.
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h#Tlshow ;he'details/evidénce;for‘procurement
proved: paints to QC personnel (BHEL)/Authorised In-
! 'ﬂggnngvheneven@required during surveillence
Udits’ . The sub-contractor before:iuse of primer
1. verify the correctness . of  specification of
: e..openiong the drums. The drum
20 . times before: opening the seal
.the. contents :shall be thorough-
_ #rod and shallibe checked for any
) 3piQment. 1f gnyupigment settlement is observed
s of resealing;i rolling, stirring thereby redis-
he paint pigment into the'medium is to be
a small quantity can be transered to painting
pplied by neat brushes of width atleast 3

The sub_ contractor shall ensure that the required number

: o;-primetfcoats,are given on  the components as per the
. painting’ schedulé:  RP 0674199. Visual inspection shall be

“‘done for checking damages, poor paints, improper finish.

- After .the'paint films ‘dry the inspector will randomly

check the.:coating thickness with coating thickness gauge

4 P}

“for ‘the correctness of the thickness of the paint in case

(4,1
<

%

.. In'case.

of any. doubt.

TESTING OF PAINT SAMPLES

QC BHEL personnel shall collect random samples of paint
(approx. 1 litre) and submit the samz to Quality Assurance
for testing. Such random samples may be collected whensver
any doubt arises about the quality of paint while carrying
out visual. inspection. Alternately QC/OLI may scrape ariad
pasut film from painted surfaces for testing at paint test
lab. ' tota

.....

‘ény batch of paint is found not: conforming to

‘p;requipemgpt,the concerned brand of paint shall be removed

i from, .t

approved 1ist of paint suppliers of BAFP,

Ranipet.
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1.0 Scope

1.1 This specification covers the requirements of temporary rust preventive fluid (Non drying
type) used for APH heating elements by dipping process.

1.2 Details of specification

SL Details Acceptance
No norms
01 | Specific gravity at 27 ° C 0.80 - 0.85
02 | Flash point degree C (Min) 35°C

03 | Viscosity Ford Cup 4 18+ 2 seconds
04 | Water content (max) ¢ 0.5%

05 | Drying time max (hard dry) No drying

06 | Corrosion under conditions of condensation for 300 hrs No rusting

07 | Corrosion resistance under indoor conditions for one month | No rusting.

1.3 shop QC to verify the viscosity using ford cup 4 at regular interval (once in a week time)
to maintain with in 18+ 2 seconds and record.

Qec | W
/Zmﬂy Reviewed By f

Prepared By

QA BSWMAD

Approved BY
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PROCEDURE FOR SURFACE PREPARATION AND PAINTING OF

1.0

2.0

2.1

3.0

3.1

4.0

4.1

COMPONENTS OF DESALINATION PLANTS

SCOPE:

This procedure gives guidelines for surface preparation and painting of

components of Desalination Plants.

The following are not under the purview of this procedure.

Masonry structures, PVC tubes, pipes & fittings, FRP vessels, pipes
components and glass.

PROCEDURE:

The following components of Desalination Plants are under the purview
of this procedure.

(a) Membrane Racks

(b) Valve supports and clamps, Pipe supports and clamps
(¢) Supporting Structures

(d) Carbon steel filters, hand rails, platforms

(e) Shed Structures

(f) Handling Equipment

(g) Cranes
(h) Electric motors, base frame
(i) Any other component specified in the drawings.

SURFACE PREPARATION SCHEME:

Except stainless steel pipes and fittings (and Aluminium if any) all other
steel surfaces shall be sand / shot blasted to SA 2% finish as per Swedish
Standard SIS 055900 before painting.
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5.0 PAINTING SCHEME:
See Table — 1 below.
TABLE -1
Scheme Paint Type
PS 1 Epoxy Zinc Phosphate Primer Paint
PS 2 Epoxy finish Paint
5.1 The probable paint supplier can be as follows:
a. Asian Paint (India) Ltd.
b. Bombay Paints
c. Berger paints India Ltd.
d. Goodlass Nerolac paints Ltd.
e. Garware Paints
f. Jenson & Nicholson
g. Shalimar paints
sL | & Surface Preoaration | Primee | NO-Of | DFT Towl | Finish | No.of o>
No omponent ace Treparation T | Coats | Microns Paint | Coats M.°
1crons
Membrane .
01 | Ravks SA2Y% PS1 2 100 PS2 2 100
Valve
02 | Supports and SA2Y% PS1 2 100 PS2 2 100
Clamps
Supporting .
03 | g e SA2% PS1 2 100 PS2 2 100
Carbon steel
04 | filters (outer SA2Y PS1 2 100 PS2 2 100
surfaces)
05 |HandRails & SA2Y% PS1 2 100 PS2 2 100
Platforms
Shed
06 | Structures & SA2Y% PS1 2 100 PS2 2 100
Clamps
Leave greased/oiled
Handling surfaces free
07 Equipment (for other follow PS1 2 100 PS2 2 100
scheme)
08 | Cranes -do- PS 1 2 100 PS 2 2 100
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6.0 GENERAL PRECAUTIONS:
6.1 Do not delay painting after Sand / Shot blasting. Maximum delay

6.2

6.3

6.4

7.0

permitted is only half an hour.

Do not paint when the weather is rainy or the temperature is below 20°C.
The epoxy primer and finished paints are two component paints. The
components must be mixed in the proportions given by the manufacturer
only. The application of epoxy paints shall be completed with in 2 hours

of mixing.

The etch/wash primers are also two component paints, which must be
mixed in proportions given by the manufacturer.

IMPORTANT:

If the components are to be painted at site one coat of EPOXY FINISH
PAINT of DFT 50 Microns SHALL BE GIVEN.:
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Procedure for
Surface preparation and Painting
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Record of revision

| Rev No. | Effective Date | Details of revision

00

10 10 02

RP0674199 Rev 05 requirements and PRQA 590 rev 12
requirements were fully reviewed and this document is
released as Rev 00 taking care of painting requirements of
BAP projects. For project specific painting schemes

_respective CIS or contract specific painting schemes to be

referred.

01 )

22 05 07

Painting requirement are fully reviewed. Red oxide Zinc
chromate for primer application (IS 2074) is corrected as
Red oxide Zinc phosphate primer (IS 12744) and also
number coats & DFT corrected.

[ Issued by: Quality Assurance Dept BHEL Ranipet.
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1.0 SCOPE

1.1. This procedure specifies requirements for surface preparation and painting and coating, for APH,
Fan, ESP, Gates & Dampers and Chimney. (For WEG and Desalination, please refer PRQA:
518/Latest and PRQA: 526/Latest respectively).

Section I deals with surface preparation schedule and section II deals with painting and coating.
Special contractual requirements, if any, will be indicated through a separate contract specific
documents with customer approval, when required. The linkage will be provided in the CQR
issued by QA. '

[y e
WN

2.0 GENERAL

2.1 This procedure specifies painting requirements to provide adequate protection up to one year in
open yard at site.

2.2 No painting shall be applied on the stainless steel, galvanized and any plated surfaces. For
estimation of requirements of painting, the approximate area of coverage on non-absorbing
surface is as given below: -

v

SL. Generic nature of paint Theoretical DFT /Coat Shade
No. covering area (Min)
(Sqg.M/litre)
1 Red oxide zinc phosphate primer to IS 12744 10 30 Red oxide
2 | Synthetic enamel paint to IS 2932 ' 10 20 Smoke grey
3 | Heat resistant aluminum paint to IS 13183 10 20 Aluminium

2.3 For bought out items, the painting scheme shall be as per purchase specification. If this is not
specified in purchase specification, the following is the minimum requirement

a) Primer: One coat of red oxide zinc Phosphate primer to IS 12744~ DFT 30 microns
b) Finish: Two coats of synthetic enamel to IS 2932 smoke grey shade No.692 of IS 5. -DFT
20 microns per coat

Section -1

w

3.0 SURFACE PREPARATION REQUIREMENTS FOR PAINTING AND COATING

3.1. The effectiveness and duration of the protection provided by organic, inorganic and metallic
coatings for corrosion protection depends among other things decisively on proper surface
preparation. This section deals with the methods of surface preparation, their effectiveness and
fields of application.

3.2. This section largely based on ISO 8501 - 1: 1988 that in turn is based on the Swedish standard
SS'05 59 00.

| Issued by: Quality Assurance Dept BHEL Ranipet.
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3.3. SURFACE PREPARATION METHODS

3.3.1. Surface preparation depends on initial condition of uncoated surfaces. The details of rust
level, rust removal methods and characteristics surfaces are given in table 1.0.

3.4. DEFINITIONS AND METHODS OF CLEANING
3.5. CLEANLINESS OF SURFACES.

3.5.1. Cleaning requirements and levels of cleanliness, contaminants such as dirt, oil that will
interfere with the adhesion or effectiveness of the proposed coating must be removed. Coats of
materials related to the metal (scale, rust) and coats of different materials (e.g. existing coating)
should be removed until the agreed level of cleanliness is attained.

3.5.2. Contaminants/coats, both of related material and of materials different from the metal may be
removed in one operation if the nature, level and thickness permit this. The required level of
cleanliness depends on

The corrosion protection system selected

The type of corrosion exposure expected ¢
The initial condition of the surface being prepared
The possible rust removal method

Economic considerations

3.5.3. Generally, the standard levels of cleanliness aS in table 1.0 should be used as a basis. This
does not cover the removal of weld spatter, weld or flame cutting slag or chips, repair grinding of
rolling defects (laminations) deburring and similar operations.

3.6. MECHANICAL METHODS OF REMOVING RUST
3.6.1. Manual rust removal:

3.6.1.1.This applies to standard levels of cleanliness St 2, St3 as per table 1.0 manual cleaning uses
wire brush, stripping knife, Swedish scraper, rust removing hammer etc., The method must not
damage the metal being derusted. Subsequent cleaning by sweeping or brushing off or by blowing
off with dry air.

3.6.2. Mechanical rust removal:

3.6.2.1.This applies to standard levels of cleanliness St2, St3 as per table 1.0 cleaning can be done by
mechanically driven rust removing tools viz., rotating wire brush, impact piston devices or rotary
descalers, sanding discs etc.  The surface areas where the power driven tool cannot enter, manual
cleaning should be done. The method must not damage the metal being derusted. Subsequent
cleaning by sweeping or brushing off or blowing off with dry air.

3.6.3. Blast cleaning

3.6.3.1.This applies to standard levels of cleanliness Sa 1,Sa 21,,5a 3 as per table- 1.0. Chemically
contaminated surfaces must be pre-washed. Surfaces having coarse rust must be pre-cleaned with
impact tools prior to blast cleaning.

3.6.3.2.Compressed air blasting is generally recommended for our operations. It is a freely directed
air blasting in blasting cubicles,. Rooms or sheds with re-circulation of blasting abrasives.

| Issued by: Quality Assurance Dept BHEL Ranipet.
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3.6.4. REMOVAL OF CONTAMINANTS/COATS OF MATERIAL DIFFERENT FROM THE METAL

3.6.4.1. Surface of metal contaminated with cutting fluid (machine coolant) oil or grease shall be
wiped with mineral turpentine/tri-chloroethylene prior to applying any methods of mechanical surface
preparation.

3.6.4.2.If any old paint film or rust preventive films are present they may be removed with paint
removing jelly.

3.6.4.3.As far as possible the cleaning method should be so chosen that all the scale is removed from
the metallic surface to be coated. For heavily scaled metallic surfaces either. blasting or pickling may
be adopted over and above the requirements called for in the table 1.0.

3.6.5. NOTES TO TABLE 1.0
3.6.5.1.Initial condition of uncoated surfaces (rust grade as per $SS 05 59 00)

a) Steel surface largely covered with adhering mill scale but little, if any rust.

b) Steel surface, which has begun to rust, and from which the mill scale has begun to flake.

¢) Steel surface on which the mill scale has rusted away or from which it can be scrapped, but
with slight pitting visible under normal vision.

d) Steel surface on which the mill scale has rusted away and on which general pitting is visible
under normal vision.

3.6.5.2.Standard level of cleanliness equivalent to steél structures painting council of US (SSPC) also
given in brackets in table 1.0.

Table 1.0

Standard Rust removal | Initial condition of | Essential Characteristics of the

level of method steel surfaces prepared steel surface

cleanliness {(Uncoated ref.4.5)

St2 Thorough hand B,C,D When viewed without magnification,

(SSPC-SP and power tool the surface shall be free from visible

2) 7 cleaning oil, grease and dirt, and from poorly
adhering mill scale, rust coatings and
foreign matter.

St3 : «| Very Through B,C,D As for St 2, but the surface shall be

(SSPC SP 3) | hand and treated much more thoroughly to give

power tool a metallic sheen arising from the
cleaning metallic substrate.

Sal Light blast B,C D When viewed without magnification,

(SSPC SP 7) | cleaning the surface shall be free from visible
oil, great and dirt, and from poorly
adhering mill scale, rust, paint
coatings and foreign matter.

Sa2 Thorough blast B,C,D When viewed without magnification,

(SSPC SP 6) | cleaning the surface shall be free from visible
oil, grease and dirt, and from most of
the mill scale, rust, paint coatings and
foreign matter. Any residual
contamination shall be firmly
adhering.

| Issued by: Quality Assurance Dept BHEL Ranipet.
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Standard Rust removal | Initial condition of | Essential Characteristics of the

level of method steel surfaces prepared steel surface

cleanliness {(Uncoated ef.4.5)

Sa2' Very Through B,C,D When viewed without magnification,

(SSPC SP blast cleaning the surface shall be free from visible

10) oil, grease and dirt, and from the mill
scale, rust, paint coatings, and
foreign matter. Any remaining traces
of contaminations shall show only as
slight stains in the form of spots or
stripes

Sa 3 Blast cleaning AB,C,D When viewed without magnification,

(SSPC SP 5) | to visually the surface shall be free from visible

clean steel. oil, grease and dirt, and from mill

scale, rust, paint coatings and foreign
matter. It shall have a uniform
metallic colour.

| Issued by: Quality Assurance Dept BHEL Ranipet.
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Section -II
4.0 SCHEDULE OF PAINTING AND COATING:
Table 2.0
Si.No. Component/PGMA Surface preparation Primer DFT in pum Finish DFT in Total
(Min) pm DFT
(Min) (Min)
1.0 Regenerative Air Pre-Heaters
1.0.1 Heating element  baskets Power tool cleaning One coat of red oxide zinc 30 Nil - 30
: (without elements) to ST-3 (SSPC SP3) phosphate primer to IS
52 010, 024, 025 12744 (varnish medium
alkyd)
1.0.2 Heating elements (with - (*) Temporary rust - NIL - -
elements) preventive oil non dry type
52 010, 024, 025 (Dipping)
1.0.3 Rotor post assembly machined - (**) Temporary rust 20 NIL -~ 20
items of (52 011), Pin rack preventive oil Dry type
assembly (52 012) seals (52 -
013,054,055), sector plates
(52 041,042) and machined
components of APH.
1.0.4 Components in flue gas
path and insulated
Rotor post assy (52 011), T | Power tool cleaning | Two coats of red oxide zinc 60 NIL NIL 60
bars (52 013), Rotor housing | to ST-3 (SSPC SP3) phosphate primer to IS
assy. (52 030), Hot and cold 12744 (varnish medium
connecting plate assy. (52 alkyd)
041,042),

(*) Specification as per PRQA 522/Rev 00

(**) Specification as per PRQA 523/Rev 00

| Issued by: Quality Assurance Dept BHEL Ranipet.
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Preparation and Painting

Sl.No.

Component/PGMA

Surface preparation

Primer

DFT in um
(Min)

Finish

DFT in
pum

_(Min)

Total

(Min)

1.0.5

Components exposed to
Atmosphere

Rotor drive assy (52 100),
Access door (52 210, Air seal
piping (52 211), observation
port other than glass part (52
212), Rotor stoppage alarm
other than aluminum (52
217), Loose items of Air
receiver (52 220), Guide
bearing assy (52 261),
Support bearing assy (52
262), Oil piping GB, SB (52
271,272) oil circulation unit
(52 274), Deluge and wash
pipe assy. (52
301,302,401,402) Cleaning
device assy (52 325, 326),
Cleaning device drive (52
329,429), Thermo couple pipe
assy. Other than SS (52 360)

Power tool cleaning
to ST-3 (SSPC SP3)

One coat of red oxide zinc
phosphate primer to IS
12744 (varnish medium
alkyd)

30

coats of
synthetic enamel
paint to IS 2932
shade 692 of IS 5
unless specified
otherwise.

Two

40

70

2.0

TUBULAR AIRPREHEATER

2.1

Side walls (external surfaces
and internal surfaces).

Power tool cleaning
to ST-3 (SSPC SP3)

Two coats of red oxide zinc
phosphate primer to IS
12744 (varnish medium
alkyd)

-60

60

2.2

Machined surfaces, tubes of
TAPH, Tube plates and
intermediate plates

(**) Temporary rust
preventive oil Dry type

20

NIL

NIL

20

[ Issued by: Quality Assurance Dept BHEL Ranipet.
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SI.No.

Component/PGMA

Surface preparation

Primer

DFT in pm
(Min)

Finish DFT in
um

{Min)

Total

(Min)

Fans

Foundation materials
55 0XX, 56 0XX

Power tool cleahing
to ST-3 (SSPC SP3)

Temporary Rust
preventive

20

20

Components exposed to
atmosphere

a) Bearing Pedestals, Base
frame, Servomotor assy,
shaft with Bearing assy,
OGV, IGV (55-1XX,55-2XX
55-3XX).

b) Bearing Pedestals, Base
frame, Shaft with bearing
assy, RVC, IGV, Support for
Seal, shaft protecting tube,
Spiral casing (if no
insulation is
Damper (56-1XX, 56-2XX
56-3XX, 56-4XX)

¢) Coupling guard (56-8XX,
55-8XX). Tools (56-000,55-
000)

to ST-3 (SSPC SP3)

applicable),.

Power tool cleaning

One coat of red oxide zinc
phosphate primer to IS
12744 (varnish medium
alkyd)

30

Two

synthetic
paint to
shade 692 of IS 5

unless

otherwise.

coats of 40
enamel

IS 2932

specified

70

3.3

Components in AIR/GAS and
under insulation

a) Suction chamber,
diffuser, housing, OGV,
impeller (55-1XX, 55-2XX,
55-3XX),

b) Spiral casing, damper,
IGV, RVC, impeller, shaft
(56-1XX, 56-2XX, 56-3XX
56-4XX).

¢) Silencer (56-9XX, 55-
9XX)

Power tool cleaning
to ST-3 (SSPC SP3)

Two coats of red oxide zinc
phosphate primer to IS
12744 (varnish medium

alkyd)

60

NIL

NIL

60

Journal area Of shaft (55-1XX, 56-1XX, 55-2XX, 56-2XX, 55-3XX, 56-3XX 56 4XX

Refer PRQA 341/ Latest

All machined surfaces shall be applied with rust preventive.

| Issued by: Quality Assurance Dept BHEL Ranipet.




assy.(7X X08),GD rapping
mechanism(7X X09), Gas
screening (7X X11), Emitting
system suspension

(7X X13), Emitting electrode
rapping (7X X16), Suspension
arrangement for CE (7X X19),
Frame of Emitting system Top
& Bottom and Middle.(7X
X21,X22,X32),Shock bars(7X
X24), CE Rapping mechanism
(7X X25), Ridges(7X X43),
Hopper upper and Lower &
Middle part (7X X44,
X45),Insulator support panel
(7X X46), Roof panel assy.
(7X X47), Casing structure
(7X X28, X48), Casing shell
(7X X49), ESP Funnel (7X
X50), Splitter&Guidevane (7X
X57)

12744
alkyd)

(varnish medium
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Sl.No. Component/PGMA Surface preparation Primer DFT in um Finish DFT in Total
(Min) pm DFT
(Min) (Min)
4.0 Electro static precipitator
4.1 GD drive Arrangement (7X | Power tool cleaning | One coat of red oxide zinc 30 Two coats of 40 70
X10), Drive arrangement for | to ST-3 (SSPC SP3) phosphate primer to IS synthetic enamel
: emitting system (7X X17), 12744 (varnish medium paint to IS 2932
Inspection doors (7X X23), alkyd) shade 692 of IS 5
Drive arrangement for CE unless specified
rapping (7X X26), Outer roof otherwise.
(7X X42), ESP pent House (7X
X55), ESP test equipment (7X
X61) Water washing system
(7X X66) Tools and tackles
(7X 996), Lifting beam (7X
X20), Columns (7X X81)
Hopper approach platform (7X
X 65), Stringer and Guard
plates (7X 610).
4.2 Insulator Housing assy.(7X | Power tool cleaning | Two coats of red oxide zinc 60 NIL - 60
X06), Gas distribution | to ST-3 (SSPC SP3) phosphate primer to IS -

| Issued by: Quality Assurance Dept BHEL Ranipet.




(87 150), Painter trolley (87
200)

to ST-3 (SSPC SP3)

aluminum paint as per IS
13183 (GR 1 -Up to
600°C,GR II 200°C to
400°C, GR III Up to 200°C)
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Si.No. Component/PGMA Surface preparation Primer DFT in um Finish DFT in Total
(Min) um DFT
(Min) (Min)
4.3 Hand rails, post, step | Power tool cleaning | One coat of red oxide zinc 30 Two coats of 40 70
treads, Floor grills (89 | to ST-3 (SSPC SP3) | phosphate primer to IS synthetic enamel
610,611,7X X65) ® 12744 (varnish medium paint to IS 2932
alkyd) black shade
4.4 EE (7X X15)[EE hook, EE
suspension hook (7X X13), - (**) Temporary rust
CE (7X  X20)[CE, CE preventive oil Dry type 20 - - 20
suspension hook (7X X19),
Foundation material foe ESP
structures& ducts (7X
X80).
5.0 Gates and Dampers
5.1 Gates and dampers Power tool cleaning | One coat of red oxide zinc 30 Two coats of 40 70
temperature < 95°C to ST-3 (SSPC SP3) phosphate primer to IS synthetic enamel
(57 XXX) 12744 (varnish medium paint to IS 2932
alkyd) shade 692 of IS 5
- unless specified
otherwise.
5.2 Gates and dampers Power tool cleaning | Two coats of red oxide zinc 60 NIL -- 60
temperature > 95°C to ST-3 (SSPC SP3) phosphate primer to IS
(57 XXX) 12744 (varnish medium
alkyd)
5.3 Gate blades, Machined --- (**) Temporary rust 20 NIL NIL 20
components of G&D preventive oil Dry type
6.0 Chimney
6.1 Foundation bolt (87 010) Power tool cleaning (**) Temporary Rust 20 - - 20
to ST-3 (SSPC SP3) preventive
6.2 Shells-Inside and Un insulated | Blast Cleaning to Sa | Two coats of Heat resistant 40 NIL -- 40
side, base plate (87 100), 2 2 (Near white [ aluminum paint as per IS
metal with Surface | 13183 (GR I -Up to
profile 35-50um) | 600°C,GR II 200°C to
400°C, GR III Up to 200°C)
6.3 Ducts un insulated, Strakes, Power tool cleaning | Two coats of Heat resistant 40 NIL -- 40

— Issued by: Quality Assurance Dept BHEL Ranipet.




APH, ESP. Fan and Gates and
Damper

2 %2 (Near white
metal with  Surface
profile 35 - 50 um)

phosphate primer to IS
13238

cured paint to IS
14209
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Si.No. Component/PGMA Surface preparation Primer DFT in um Finish DFT in Total
(Min) um DFT
(Min) (Min)
6.4 Shells -out side insulated (87 | Power tool cleaning | Two coats of red oxide zinc 60 -- -- 60
100), Ducts- Insulated (87 to ST-3 (SSPC SP3) phosphate primer to IS
150) 12744 (varnish medium
alkyd).
6.5 Ladders, Hand rails, floor { Power tool cleaning One coat of red oxide zinc 30 Two coats of 40 70
grills, platforms (87 300) to ST-3 (SSPC SP3) | phosphate primer to IS synthetic enamel
12744 (varnish medium paint to IS 2932
alkyd) black shade
7.0 Products meant for overseas application
7.1 Internal and External parts of | Blast Cleaning to Sa | Epoxy red oxide 2Zinc 30 Epoxy polyamide 30 60

Note: All componenents covered under different PGMAs are to be painted .In case any component is left out, the same shall be

deemed to be included under relevant section.

-

[ Issued by: Quality Assurance Dept BHEL Ranipet.




QUALITY ASSURANCE

QWI NO: PR:QA:590 Rev.01 Dtd.02.02.2008

Amendment No: Al

Amendment to Quality Work Instruction (QWI)

Date:11.10.2013

Title: Procedure for Surface Preparation and Painting

Details of Amendment

Clause Amended As Basis for
No Amendment
AP Fan components like Servo Motor Assy, Shaft with Bearing Assy (refer
clause 3.2 a) and impeller (refer clause 3.3 a) of table 2.0
Presently Existing Painting Scheme:
1. Primer: one coat of red oxide zinc phosphate primer to IS 12744
(varnish medium alkyd) DFT = 30 um.
Refer 2. Two coats of synthetic enamel paint to IS 2932 shade 692 of IS 5
Clause no ;JS_IS:S s7p§C|f|ed otherwise Finish= 40 pm(Primer+Finish: totaI DFT- Feedback
4.0 - um) from RCA
Table 2 Sub-
and Committee
further Meeting. Dt-
gla2u5§e noa The above painting scheme has been modified as below - only for AP fan 1?:'05'2?;(3
é 3a, anf components like Servo Motor Assy, Shaft with Bearing Assy (refer clause ( dori:uof
:ragl)eo 3.2 a) and impeller (refer clause 3.3 a) of table 2.0 rpyair?t)

e Epoxy based Zinc Phosphate Primer (Two Pack system) as per
1S:13238 — Two coats and each coat min. 30um and total DFT will be
60 pm

e Finish Paint : Not Applicable

Prepared By (QA)

Approved By

o
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R Procedure for Doc. No PRQA: 599
m Fabrication of Gland plate and follower Rev 00
plate, Gland and Stud welding Date 18 09 08

Ranipet Page NO 1of5

1.0 This procedure gives the Guide line / method of fabrication of Gland and Follower with
Gland and stud welding assembly used in Damper assembly

2.0 Gland plate

2.0.1 Mark the size of the gland plate with plus 3 mm on each side and Gas cut using pug
cutting machine

2.0.2 Grind the gas cutting sides to a maximum square out of 1 mm. Mark the center line on
both axis as shown in the sketch I and prick punch the line and extend this to two
sides on thickness.

2.0.3 Mark the Hole size with sufficient machining allowance and gas cut. Machine to
drawing dimension. Check and record the readings.

S (NTS)

Gas  cutting  and
machining to Drawing
dimension

]
i
3.0 Follower plate i
3.0.1 Mark the size of the follower plate with plus 3 mm on each side and Gas cut using pug
Cutting machine.

3.0.2 Grind the gas cutting sides to a maximum square out of 1 mm. Mark the center line
on both axis as shown in the sketch I and prick punch the line and extend this to two
sides on thickness.

2.0.4 Mark the Hole size with sufficient machining allowance and gas cut. Machine to
drawing dimension. Check and record the readings.

SK 2 (v1s)

as  cutting and
machining to Drawing
dimension

Prepared By Reviewed By Approved BY

P Karthikeyan DM/QA 0 o
S Lileaa oyt
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f"w-fc‘;mw‘s Procedure for Doc. No PRQA: 599
] ﬂ”‘]’ Fabrication of Gland plate and follower Rev 00
! plate, Gland and Stud welding Date 18 09 08

Note: Gland plate and Follower plate Hole can be done by drilling and further enlarging of
Gland plate by boring in Butted condition of the both plates. However reference of Stud pitch
shall be taken reference from Gland plate and follower plate hole.

4.0 Assembly of Gland plate and follower plate, Stud

4.0.1 Place the Gland plate over the Follower plate. Align the co axiality both holes by using
stepped pin gauge as per Sketch 3 and tack weld.

4.0.2  Using template mark the Stud location (the template shall be made in such a way that
stud location-marking w.r.to Gland and follower plate center. as per Sketch 4

4.0.3 Match drill the Stud hole using drill jig supplied by BHEL . Insert the Stud and
complete the stud welding as per WPS.Flush grind the stud weld. Ensure Pre heating
and Root run, Root LPI and Final MPI to have a defect free weld. (Refer detailed
welding procedure issued by QC OLI to sub contractor for better understanding of the
requirement)

4.0.4 Match mark to have a unique identification after dismantling.
4.0.5 Dismantle the Gland plate and Follower plate and Grind the Tack weld.

4.0.6 Weld the Gland with Gland plate (In order to avoid weld distortion use suitable shaft,
which is having same diameter of damper shaft being assembled. Claen and grind.

4.0.7 Reg assemble the Gland plate assembiy with Follower plate to ensure any interference
with the stud and follower plate hole as shown in the sketch 5. Do not enlarge follower
plate hole.

4.0.8 Clean and apply rust preventive coating and preserve for further assembly with
Damper

Prepared By Reviewed By Approved BY

P Karthikeyan DM/QA p (‘,':k‘l,.r—" .
« G Jeyasekar /SM/QC-OLI W

Head /QA




Procedure for Doc. No PRQA: 599
Fabrication of Gland plate and follower Rev 00
plate, Gland and Stud welding Date 18 09 08
Page NO 30of5

Gland plate

/V

Damper frame

Damper shaft

Stud

Follower Plate

Damper flap
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Procedure for Doc. No PRQA: 599
Fabrication of Gland plate and follower Rev 00
. plate, Gland and Stud welding Date 18 09 08
Ranipet Page NO 4 of 5

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.
12.
13.

14.

15

PROCEDURE FOR GLAND STUD WELDING

Ensure Gland plates (GP) and Follower plates (FP) are received intact with match
marking and firm code.

Ensure Gland studs received are having proper identification for specification SA19387
with inspector’s seal.

Ensure GPs and FPs are having dimensions as per drg. taking care of co-axiality and
w.r.t center axis of stud holes and record 100%.

During the process, butting surfaces of GP & FP should not be reversed and shouid not
be interchanged.

Locate the GP on a fixture having guides for bore and stud holes to maintain 1mm
uniform clearance of Gland bush and tack the gland bush. Ref Fig 5

Weld the Gland bush (GB) all round maintaining fillet all-round and remove / ground
flush any excess weld.

Conduct LPI on GB weld.

Gland studs that are having chamfers already are to be chamfered further to
accommodate 2.5 electrodes for root welding.

Fit up of Gland studs should be made using follower plate also as per the sketch
enclosed, maintaining gap 6mm / as per drg for plug welding. Sufficient chamfering of
gland stud holes also necessary for proper plug welding. (Ref Fig 6)

After Gland studs tacked and after fit up clearance plug weld the gland stud. Please
note during fit up and welding of stud pre-heating of stud opposite to plug weld should
be done. Electrode specification and pre heating temperature shall be as per WPS.
Ensure root weld slag and subsequent layer weld slag are cleaned properly.

After welding Gland stud, ensure perpendicularity of stud.

Grind the plug welding area properly without making undulations.

Conduct MPI on plug weld after 48 hours of plug weld.

Also, tighten the stud with assy. of Follower plate to ensure soundness of weld.

Prepared By Reviewed By Approved BY
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Procedure for Doc. No PRQA: 599
Fabrication of Gland plate and follower Rev 00
‘ plate, Gland and Stud welding Date 18 09 08
Ranipet Page NO 50f5

IT IS REQUIRED

“USE THIS FIXTURE TN
DURING GLAND BUSH FITUP
AND TACK WELDING.

“TO MAINTAIN CO-AXIALITY
OF BUSH AND BASE PLATE,

- *TO MAINTAIN 1mom GAP AT
\\GLAND BUSH BOTTOM.

I

SHOWN.

AND FOLLOWER PLATE,

DURING STUD FITUP.
USE THE SAME FIXTURE FOR STUD FITUP.
AT BEGINNING FIX FOLLOWER PLATE AS

*  TOQENSURE CO-AXIALITY OF BUSH
*  TOENSURE $TUD THREAD LENGTH.

ENSURE SUFFICIENT CHAMFER AT STUD
END AND PROCEED FOR TACK WELDING.

2 THENREMOVE FIXTURE,

STUDS AND BASE PLATE.

4 WELDER SHALL BE WARNED TO

DURING STUD WELDIN

1. CHANGE FOLLOWER PLATE POSITION
A8 SHOWN TO PREVENT DISTORTION,

3. DON'T FORGET PRE-HEATING OF

ENSURE PROPER INTERPASS CLEANING,

L)

%

Prepared By Reviewed By

Approved BY
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LACEAG Non Destructive Examination (NDE) | Doc. No PRQA: 603

. Rev 02
Hﬂ" requirement for Gates and Dampers - 1702 2011
_— Page NO 1of1
Ranipet
1.0 Scope

11 This procedure details out the Liquid penetration Inspection (LPI), Magnetic Particle Inspection

{MPI1) requirement for the Components of Gates and Dampers

1.2 Reference.

* RQP for Gates : 0000-999-QVM-P-267 Rev 02 DT 27 06 08 /Clause 2.1 Note 1a,1b,and 1c

e RQP for Dampers: 0000-999-QVM-P-268 Rev 02 DT 26 05 08 / Clause 2.1 Note 1a,1b.

1.3 The details of NDE locations for gates are as per Annexure | and for Dampers as per Annexure Il

Revision Number/Date

Changes made

00/ 05 09 09 Original Issue.
01/24 10 09 Correction done in Note - C of Annexure | &Il
02/1702 11 Correction done in _Annexure under Note 1b (T bar welding )

Prepared By Reviewed & Approved BY
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BHARAT HEAVY ELECTRICALS LIMITED
TIRUCHIRAPPALLI 620 014 INDIA

QUALITY CONTROL PROCEDURE FOR
MANUFACTURE OF NON PRESSURE PARTS

QCP:002 /02

Page 1 of 14
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RECORD OF REVISIONS
Rev No... | Clause No Details of revision
00 - This document consolidates all the general requirements
and technical disciplines covered in the various previous
01 -- All amendments issued has been regularized and editorial

correction made for better clarity. Scope of machining added
in this document.

02

Shaded clauses are Revised /added
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1.0
1.1

2.0
2.1
3.0
3.1

3.2

33

3.4

3.5
3.6
3.6.1

3.6.2

3.6.3

3.6.4

SCOPE

This procedure details out the process control and quality requirements for manufacture of
Non Pressure Parts.

REFERENCE DOCUMENTS

AWS D.1.1,D1.6, IS 7215 and CE: M&P 5.11.1.1, 5.11.2.1 & 5.11.2.2 as guidelines.
MATERIALS

CLASSIFICATION OF MATERIALS (commonly used):

P No. Group Specifications

P1-Group 1 - Carbon steel IS 2062 Gr A & B, IS 1239, IS 1161, A 36, SA
515 Gr 60.

P1 - Group 2 - H.Strength CS :SA105, SA 515 Gr 70, SA 299, SA 516 Gr 70,
IS 8500.

P4 - Alloy Steel SA387Gr11&Gr12,SA182GrF 11 & F 12.

P5-GrA, SA 387 Gr22,SA 182 Gr F 22

P6 - SA 240-410,429

P8 - Stainless steel SA 240 - 304,309,310, 316, 321, 347

Any other materials as specified in the drawings.

Raw materials used shall conform to the relevant specification as given in drawings and
applicable TDC/PO. Any substitution of materi-als shall be done only with prior approval of
engineering through applicable documents. Where subcontractors procure the raw materials,
the same shall have valid test certificates.

Raw materials shall be free from visual defects like cracks, seams, laps, laminations,heavy
pitting etc. When defects are noticed in visual inspection the same shall be confirmed
using appropriate NDE techniques and repaired using applicable approved process .

All materials are procured with permitted dimensional tolerances of the material speci-
fications and / or TDC. Wherever required, the raw materials shall be corrected prior to
fabrication to achieve the required product tolerances.

Customer supplied materials are to be verified as per SP 0626.
The requirements of material traceability shall be as indicated in the respective drawings.

Product Attest “P” items indicated as in drawings are traceable to the test certificates and
identified with material Specification, grade and melt number by stamping.

CERTIFIED items indicated as "C" in drawings are traceable to material Specification /
grade only and identified by stamping / engraving / stenciling / painting.

Raw materials not covered by the above shall be identified by its W.O.No / material code /
Specification / grade by painting / stenciling / engraving.

All subdeliveries shall be identified by its material code by painting or through name
plates / tags.
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3.7 When materials ( including stock) are to be upgraded for special contract requirements
QC shall ensure that the respective specification / contract TDC ( as applicable) are
complied..

4.0 FABRICATION

4.1 MARKING, CUTTING AND PREPARATION

4.1.1 Raw material shall be marked and cut to size by shearing, machining, saw cutting , flame
or plasma (for SS materials) cutting. Flame cut edges shall be cleaned to remove slag.
Uneven edges shall be dressed by grinding. Gas cutting notches shall be filled up by
welding using compatible electrodes and ground before taking up for further fabrication.

4.1.2  Wherever raw materials supplied / available are not sufficient for the sizes required, the same
can be built up using the splicing instructions given in the respective SQPs/ Drawings (Incl.
Production Notes) / DCN.

413 Layout for size and shape shall be marked before cutting (for other than CNC applications)
The tolerance for marking shall be maintained within + 2mm unless otherwise specified.
The diagonal difference shall be within 3 mm.

4.1.4  The markings shall be punched at convenient intervals and bordered with white paint.

4.1.5 Stainless Steel (SS) materials shall be cut using plasma cutting or shearing only. Any further
dressing/ grinding of cut surfaces should be done with separate and clean abrasive wheels.

4.1.5.1 The cut edges should be smoothly ground.

4.1.5.2 Notches above 3 mm or 20 % ‘T’ shall be thoroughly cleaned and welded by using a
qualified WPS and examined visually and by LPI . The repaired surfaces are to be cleaned
to bright metal surface.

4.1.6  Clip / Cleat angles above 10mm thick used for beam connections which are sheared to
length shall require heat treatment.

4.1.7  Heat treatment shall be done after shearing for P4 materials t>12.5mm and for P5
materials t>10mm.

4.1.8 The requirements of preheat for gas cutting are as follows:

Carbon steel t<=50mm : : Nil
Carbon steel t>50mm : : 100 ° C.min.
Alloy steel (P4) t<=25mm : : Nil
Alloy steel (P4) t>25mm: :150°C
Alloy steel (P5) All :150°C
Stainless steel Not applicable
4.1.8.1 Stress relieving for gas cut edges shall be as follows.
Material Thickness Heat treatment cycle
P1 > 50 mm 600 ° - 650 ° C for 30 minutes . Furnace cool

(Alternatively, the cut surface can be ground / machined upto 3
mm to remove HAZ)

P4 > 16 mm 650 °—700° C for 30 minutes . Furnace cool

P5 All 680°-730° C for 30 minutes . Furnace cool

SS (plasma) Any Not required
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4.1.9 The prepared plates shall be visually inspected and repaired if required as per
SIP:NP:06.

4.1.10 The raw materials after cutting shall be identified with relevant WO No., DU No., Part
No. and Material Spec / Grade (transferred).

4.2 FORMING

4.2.1 Forming shall be done using proper tooling free from damages. Method of forming and
work centre shall be identified in OPS / relevant QWI refered in PO.

422 Forming operations of sheets / plates shall be done by rolling / pressing. Circularity of
rolled shells shall be checked using templates (of length > V4 of ID).

423 Suitable nonmetallic padding shall be provided while forming of stainless steels to avoid
contamination.

424 All formed components shall be checked for orientation, angle, and other dimensions as

per drg. All formed parts shall have smooth finish and shall be free from bends, folds and
sudden transitions.

425 Minimum thickness after forming shall be ensured whenever specified in drg.
4.2.6 Tolerances for formed components when not specified in drg. Shall be as follows

a) St.Length / Dia, :+ 1 mm/M, 5 mm Max

Width & Height
b) Verticality 1 mm/M, 5 mm Max
¢) Squareness : 1 mm /M of length / Dia
d) Straightness :1mm/M, 5 mm Max
e) Radius :+5 mm
f) Bend Angle i+ 2°
g) Ovality 1 1%
h) E.P Angle 1+ 5°/-2.5°
1) Diagonal diff : 3 mm
4.3 WELDING

4.3.1 WELDING CONSUMABLES

43.1.1 Welding consumables conforming to the qualified welding procedures shall be used.
However the following guide lines are provided.

4.3.1.2  Only Basic coated electrodes shall be used in the following cases:-

a. All Strength welds like welds in main ceiling girders, flange butt welds in other
beams, columns etc.
b. For all structural welds, or when thickness of any one member of the weld joint is > 12
mm (unless otherwise indicated in the drawings / Qualified WPS).
c. For welding of high tensile steels like IS 8500, SA299, SA515 Gr.70, SA516 Gr.70.

4.3.1.3  Rutile electrodes may be used for other weld joints.

43.1.4 All low hydrogen electrodes (EXX 16 & EXX 18) shall be dried in the baking oven at
350 deg.C for 2 hours and the electrodes shall be held at 100 deg.C until they are used.
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43.1.5

4.3.1.6

4.3.1.7

4.3.2
43.2.1

4322

4323

4324

4324

4.3.3

433.1

4332

All rutile electrodes (EXX 13) shall be dried at 100 deg. C for 1 hour min. and held at 100
deg.C till use.

Fluxes for SAW shall be dried at 200 deg.C for 1 hour min. before use. Height of flux bed
while drying in pan or oven, shall not be more than 100mm.

Unless otherwise specified , SS consumable shall be baked as per Electrode manufacturer’s
recommendations and stored at 120 ° - 150 ° C until use.

FIT UP

Proper fit up shall be ensured before welding as per Drawing. Tack welding or
mechanical clampings shall be used to maintain the fit up requirements before and during
welding.Bridge pieces used during fit up shall be of ferritic for ferritic materials and
stainless for stainless steel materials.

Dimensions of the cross sections of groove welded joint shall be within the following
tolerances w.r.t. drawing requirements:

Root not Root back
back gouged gouged
1. Root face of joint(land) + 2 mm Not limited
2. Root opening of +2 mm +2 mm
joint (with out backing) -3 mm
Root opening of joint* + 6 mm Not Applicable
with backing) -2 mm
3. Groove angle of +10° +10°
of joint -5° 50

*(NOTE): Root opening wider than permitted by above tolerances but not greater
than twice the thickness of the thinner part or 19mm,whichever is less may be corrected
by edge buildup to acceptable dimensions prior to welding. Such build up edge shall be
MPI / LPI checked.

For C.S. fillet welds, the parts shall be as close as practicable and gap shall be limited
to 5 mm (If gap exceeds 2 mm, the leg of fillet shall be increased by the amount of gap
but in no case shall exceed 4.8 mm). For thickness 75 mm and above gap up to 8 mm can
be permitted provided suitable backing is used.

For S.S. fillet welds, the parts shall be as close as practicable. Gaps 2 mm and above
upto Smm are acceptable if the fillet size is increased by an amount equal to the gap.

Parts to be joined by butt welds shall be properly aligned. An offset not exceeding 10% of
the thickness of the thinner part joined can be permitted, but in no case more than 3.2
mm, is permitted.

PRE HEATING

Pre heating requirements for welding shall be as per Clause 4.6.7 and controls shall be
exercised as detailed below. No preheating is required for stainless steels.

Preheating shall be maintained during the entire process of welding.
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4333 Preheating is to be done using gas burner or induction / resistance heating. The temperature
must be uniform and verified using thermal chalks or thermocouples prior to start of
welding as well as during welding for a width of ‘t’ (maximum) or 75 mm whichever is
less.

4334 Where interpass temperature control is required during welding, the temperature must be
ensured using thermal chalks / thermocouples. Inter pass nitrogen / air cooling can be
adopted to maintain inter pass temperature in case of stainless steels.

4.3.3.5  Wherever post heating is specified, the preheating shall be continued after welding till
attaining the post heat temperature and maintained for the required time and cooled
slowly by wrapping suitable insulating blankets like asbestos.

434 Welding shall be performed using qualified procedures and qualified personnel. Edge
preparation and welding details shall be as per drawing.

435 For items to be manufactured at subcontractor’s works , for requirements of qualification
of procedure and personnel as per SIP:NP: 07 shall be followed.

4.3.6 When double bevel welding is adopted, back gouging and grinding is to be done. Back
gouged groove shall be checked with PT / MT before welding from second side.

4.3.7 Proper sequence of welding shall be adopted to minimise distortion. The distortion of the
finished jobs, if any may be corrected by mechanical means / hot correction.

43.7.1 For welding of SS extreme care is to be taken in weld sequencing to minimize the weld
distortion and shrinkage. For complex weldments a weld sequence instructions may be
prepared by contractor prior to work commencement. Weld joints likely to have high
shrinkage should be welded ( with minimum restraints) before welding other joints
providing allowance for shrinkage.

43.7.2  While cutting long web plates suitable camber may berequired to compensate for the
distorion during cutting and welding.

438 All butt welds of divider plate and guide vanes in ducts shall be flush ground inside.

439 The wuse of jigs and fixtures is recommended where ever practicable. Suitable
allowances shall be provided for weld shrinkage. Proper sequence of welding shall be
followed to control the distortion during welding.

4.3.10 All temporary attachments shall be welded with the required preheat. After their
removal welded spots shall be ground flush and LPI checked.

4.3.11 Groove welds shall preferably be made with minimum reinforcement unless and otherwise
specified in drawing / SQP. In case of butt welds, reinforcement shall not exceed 3.2 mm.
and shall have gradual transition to the plane of the base material surface.

4.3.12 The surface of the welds shall be free from coarse ripples, overlaps, undercuts and
abrupt ridges to avoid stress raisers.

4.3.13 Where parts of different thicknesses are welded or surface offset is more, the transition
shall be made gradual by grinding / machining with 1: 2.5 taper.

4.3.14 Stray arcs shall be avoided to the extent possible. Arc spots if noticed shall be ground and
checked by LPI / MPI. Thickness requirements shall be ensured after grinding.
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4.4 WELD REPAIRS

4.4.1 Removal of defective weld / portions of the base material may be done by machining,
grinding, chipping, gas cutting, oxygen gouging or carbon arc gouging. Defective portions
of the weld shall be removed without substantial removal of sound base metal.

4.4.2 For under sized welds additional weld metal shall be deposited using an electrode
preferably smaller than that used for making original weld limited to 4mm in diameter.
The surfaces shall be cleaned thoroughly before deposition.

443 Defective welds/base metal shall be repaired by removing or/and rewelding as follows:
4.43.1 Overlap / excess weld metal shall be removed by grinding.

4.43.2 For excess concavity, crater, undersize & undercuts, deposit additional weld metal after
cleaning the weld surface.

4.43.3 For Cracks in weld or base metal, ascertain the extent of crack by suitable NDE / acid
etching, remove the crack to sound metal upto each end of the crack by arresting the ends
for further propagation and reweld.

4434 For weld porosity, slag inclusions & lack of fusion remove defective portions & reweld
4.5 HOT CORRECTION

4.5.1 Members which require hot correction are to be supported at suitable locations and
mark the locations for heating.

452  Heat the locations marked by using neutral flame. Torches used for heating shall be
moved continuously & uniformly over selected area to avoid localised over heating.

453 For Carbon steels the maximum temperature shall not exceed 650 ° C and shall be
ensured using thermal chalks / thermocouples.

For alloy steels P4 — 705° C , PS5 — 735° C temperatures are to be maintained for hot
corrections

4.53.1 For Austenitice stainless steels the maximum temperature shall not exceed 430 ° C and
shall be made known to inspection authorities . Otherwise , after hot correction solution
annealing at 1050 — 1100 deg C is to be done.

4.53.2 For Ferritic/Martensitic/Duplex stainless steels the maximum temperature shall not
exceed 315° C and shall be made known to inspection authorities . The temperature shall
be ensured using thermal chalks / thermocouples.

454  Additional dead weights may be placed over the positive side of the bend depending
upon the requirement to accelerate hot correction.

4.5.5  Allow for natural cooling. Accelerated cooling shall not be adopted. Remove the dead
weights used after cooling.

4.5.6  Wherever the correction for distortion affects the weld joints, applicable NDE shall be
repeated after the correction.

4.6 POST WELD HEAT TREATMENT (PWHT)

4.6.1 The process controls ( temperature control and recording) for heat treatment shall cover
the activities before, during and after heat treatment.
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4.6.2
4.6.3

4.6.4

4.6.5

4.6.6

4.6.7

Note 1

Note 2

Note 3

4.6.7.1

The weldment shall be cleaned to free of grease, oil etc. prior to heat treatment.

PWHT shall be done in a furnace or by local heating a band ( including the entire weld
and adjacent area of the base metal) .

The thermocouples and recording instruments shall be calibrated as per applicable
standards and records maintained. The furnace shall have been qualified and calibrated.

All materials to be heat treated in furnace shall be loaded in such a way that they shall not
be subjected to direct flame impingement. Jobs shall be preferably loaded on raised plat
forms so that no material projects into the plane of burners. Alternatively flame
deflectors may be provided in front of the burners to avoid direct flame impingement.
Ensure loading of test coupons wherever applicable. The furnace temperature shall not
exceed 315 ° C at the time of loading material / weldment.

Number of thermocouples and their location shall be decided covering maximum and
minimum thickness and covering all the zones. The temperature variation within 5 meters
shall not exceed 140 ° C during heating period ( above 315 ° C).

The temperature requirements for Pre heating, Post Weld Heat Treatment(PWHT) &
temperatures are as below.( Unless otherwise specified.)

Material Thickness | Pre PWHT Temp. | Remarks
heating
P1 t<38 Nil 600 — 650 ° C | a) For all butt welds in plate
Gr 1&2 T=39-62 | 100°C welded girders when t > 50mm.
t> 63 150°C
P4 All 150°C | 680 —700°C | a)All butt welds in tension
Gr 1&2 member b)All fabricated
components when
t>16mm(Notel)
P5 Gr 1&2 All 150°C | 680 — 730°C | All welds (Note 3)
(Note2)
P8 300 type 120°C -
400type 205°C -

All fabricated structural components of P4 materials with any member above 16mm
thickness, the entire assembly shall be post weld heat treated. However when size of
fillet weld is less than 12 mm, PWHT is not required for non load carrying members.

All welds on PS5 material shall be post heated at 250 ° C for 2 hrs or 150 ° C for 4 Hrs,
immediately following welding.

All welds of P5 material shall be post weld heat treated. In case where the size of fillet is
less than 12 mm, PWHT is not required for non load carrying members.

The soaking time shall be as follows:

a. For P1 materials the soaking time shall be 1 hr/inch of thickness(t) (2.5 mts / mm) upto
2" and 2 hrs + 15 minutes for each additional inch for t > 2".

b. For P4 & P5 materials the soaking time shall be 1 hr/inch of thickness (2.5 mts /
mm) upto 5" and 5 hrs + 15 minutes for each additional inch for t > 5".
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4.6.7.2

4.6.8

4.6.8.1

4.6.8.2

4.6.8.3

4.6.8.4
4.6.8.5
4.6.9

c. For comb ination cycles mentioned above, calculate the minimum soaking time for
individual components as 2.5 minutes/mm of the thickness of weld/material whichever is
applicable. Soaking time selected for the cycle shall not exceed the limits given below:

Material Thickness (mm) Max. soaking time (minutes)
P1 (A,B,C), P4, PSA,| Upto 25 mm 125
P1 (A,B) + P4, 26 - 50 mm 200
P4 + P5A 51 - 80 mm 250
81 - 150mm 375
P1C+ P4, P1+P3 Upto 25 mm 65
26 - 50 mm 125

Unless otherwise specified, in case of mixed loads of materials not covered under
simulation HT, the following heat treatment temperatures shall be followed. In such
cases, guidelines for soaking can be taken from Clause 4.6.9.

For components having butt joint between P1 & P4, or P3 & P4, the cycle shall be 630 - 670° C.
Where a component has a butt joint between P4 & P5A, the cycle shall be 680 - 710° . C.
Where a component has a butt joint between P1 & P3, the cycle shall be 620-660 °. C

For P1+P5A material combination, follow the WPS requirements

The following jobs shall not be combined in the same cycle during PWHT.

Separate jobs of P1 and P4  Separate jobs of P4 and P5

The following rules shall apply to establish the thickness to be used in determining the soaking
time for PWHT.

For Butt welds, the thickness shall be the thickness of the material at the weld. For bar stock,
the thickness shall be the diameter.

For fillet welds, the thickness shall be the throat thickness. If a fillet weld is used in
conjunction with a groove weld, the thickness shall be the greater of the depth of the groove
or the throat thickness.

For partial penetration branch welds, the thickness shall be the depth of the groove prior to
welding.

For repairs, thickness shall be the depth of the groove as prepared for repair welding.
For combination of different welds in a component, maximum thickness of weld shall govern.

Requirements of Rate of Heating (ROH) above loading temperature 315 ©° C and Rate of
Cooling (ROC) are as given below. During heating and cooling, variation in temperature
between thermocouples shall be 85 © C maximum, unless otherwise specified.

Thickness ROH / ROC (Max) Above / upto 315 °C
Up to 25mm 220 ° C/ hour

26 - 50 mm 95 ° C / hour

50 — 75 mm 70° C / hour

Above 75mm | 55°C
For S.S Matl 200 ° C / hour min (Forced air cooling)
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4.6.10 In case of interruption during Heat treatment the following action has to be taken
depending on the stage of occurrence:

Type of Stage of Action

Heat treatment interruption

Annealing & Heating Heat treat subsequently as specified

stress relieving
Soaking Heat treat subsequently for balance soaking
Cooling If the ROC during interruption period meets the

specified rate, cool subsequently at required rate
upto 400° C. Otherwise, reheat to the soaking
temperature, hold for 15 minutes and then cool at
the specified rate

Normalising(N) Heating Heat treat subsequently as specified
Tempering (T) &, Soaking Heat treat subsequently for full soaking(N,S) /
Soln. annealing (S) Balance soaking (T)
Cooling Not applicable
4.6.11 Local heat treatment can be carried out by Resistance heating or Induction heating. For

local heat treatment of weld joints, width of the heated band on either side of the weld
must be at least 3 times the width of the weld groove of the thickest part or 3 times the
highest section thickness, whichever is greater.

4.6.11.1 The width of the insulation band beyond the heating band shall be at least twice the
total width of the heating band.

4.6.11.2 A minimum of three thermocouples shall be placed such that at least one is on the
weldment and the other two on the base material on either side of the weldment.

4.6.11.3 The winding arrangement shall be established to attain the required temperature. The
initial rate of heating shall be minimum such that it stabilises at the required rate of
heating before reaching 400 deg C.

4.6.12 After heat treatment, the charts shall be correlated with the job and cleared by QC. The
chart shall contain cycle no, Date, W.O and DU details. Temperature, ROH, ROC and
soaking time shall be calculated, entered in the chart and signed off by QC.

4.6.13 Wherever applicable the test coupons shall be tested and reports obtained to complete
the clearance of heat treatment operation.

5.0 NON-DESTRUCTIVE TESTING

5.1 The requirement of NDE, extent and type of examination shall be as per respective
product SQP and / or CQP .Wherever product SQP is not existing the following
requirements shall apply.

5.2 Visual inspection shall be performed as per SIP:NP:06

53 RADIOGRAPHY.
a. All Butt welds of Carbon steel for thickness t >= 32mm
b. All butt welds of alloy steels for thickness t >12.0mm for PS5 and T > 16mm for P4.
c. All butt welds in monorails.
d. SS butt welds of T > 16mm unless otherwise specified.
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5.3.1 All radiographic films shall possess Firm code , RT agency, Cust. No, Part No, RT
reference No. and weld location reference no. The job shall be numbered with
Radiograph no.

54 MPI / LPI BEFORE PWHT

a. All flame cut edges of Carbon steel for t > 37.5 mm and alloy steels for t > 12mm.

b. All butt welds joining plate members in which one of the plate member is over 25 mm
thick for Carbon steel and over 12 mm thick for alloy steel.

c. All fillet welds between tension flange and web.

d. All fillet welds joining plate members in which both the plate members are over 25
mm thick for Carbon steel and over 12 mm thick for alloy steel.

e. For all butt welds of CS & AS weld groove after back chipping prior to welding from
second side.

f. All main fillet welds for SS require LPI

g. MPI/LPI for all fillet welds & HAZ of SA387 Gr.22 materials after HT.

5.5 All NDE shall be carried out by qualified personnel as per BHEL NDT procedures.
Where subcontractors use their own procedures for NDE the same shall have the
approval of BHEL NDTL.

6.0 MACHINING

6.1 GENERAL

6.1.1 Ensure of raw material identification throughout the machining process. Traceability to
the contract shall be ensured by stamping or marking / painting or by tags( WO
No.and DU / Part no.)

6.1.2 Where the material identification is likely to be removed during cutting or

machining , the transfer of material identification shall be ensured.

6.1.3 In case of components / part processed items received from Subcontracting / other
shops, ensure the completeness and clearance by QC / Customer Inspector through
Inspection Reports / OPS.

6.1.4 Proper care shall be taken during handling of materials at all stages of manufacture.
Items stored in the shop floor shall be properly identified and preserved to prevent
mixup and damages / rusting / warpages.

6.1.5 All Machined surfaces shall be properly protected and stored. Wherever long storage
is envisaged, they shall be preserved with grease / rust preventive oils and protected
suitably with polythene / gunny bag or plastic peel off coatings.

6.2 MARKING

6.2.1 The marking on machined components shall be in such a location which will not be
detrimental to the surface finish requirements of the component.

6.2.2 Purpose of marking is to:

1. Ensure availability of machining allowance.
2. Identify locations for machining.
3. Provide reference for setting and inspection.
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6.3 PROCESS CONTROLS
6.3.1 The following shall be ensured for selection of work centers, tools, jigs and fixtures:

a The work centre for machining shall be identified in OPS / loading sheet based on
the process capability of the machine or Machine accuracy established to suit the
tolerances.

b Test hardwares (Jigs, Fixtures and Templates) used as a means of inspection / proc-
ess control shall have been qualified through first off trials and shall be regulated
through valid number. The same shall be reflected in the OPS / loading sheet .

c Softwares used in case of CNC / NC machines shall have been validated through
trials or inspection of similar components produced and accepted.

d All cutting tools shall have been ensured for its correctness before use. In case of
regrinding of tools they shall be verified after regrinding.

6.3.2 The following shall be ensured before setting the job on the machine, during process-
ing and after completion of machining:

a Ensure the verticality and flatness of the job after clamping by using the reference
markings or dialing the surfaces. Ensure the adequacy of clamping.

b Ensure proper clamping of the correct tool in to the tool holders.

C After machining the machined surfaces shall be cleaned and all corners shall be
deburred. After removing from the machine they shall be properly stored.

d Before starting reaming ensure proper material allowance for finish operation.

e During drilling, reaming and tapping the removal of chips shall be done periodi-
cally to prevent clogging of chips. For deep drilling ensure that run out and drill
travel are verified in free condition and ensure proper clamping of the tools.

6.4 INSPECTION

6.4.1 Ensure completeness of all final machining operations. Dimensional inspection shall be
done with relevant drawings. Ensure use of calibrated instruments / gauges.

6.4.2 Unless otherwise specified in the drawing or SQP, the following tolerances can be

used for untoleranced dimensions.

1.Linear Tolerance (:millimeters) - Medium

PERMISSIBLE DEVIATIONS FOR BASIC SIZE RANGE
Up to From from From From From Above
6 6 TO 30 30-120 120-400 400-1000 1000-2000 | 2000
+0.1 +0.2 +0.3 +0.5 +0.8 +1.2 +2.0

2. Angular Tolerance

a. Assembly characteristics
b. Other characteristics

+0.5°
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7.0

7.1

8.0
8.1

8.2

8.3

8.4

8.5

8.6

FINAL INSPECTION

All dimension shall be inspected as per relevant drawings. Tolerances for fabricated

items when not specified in drawings shall be as per clause 4.2.6.
CLEANING AND PAINTING

All the temporary cleats, bridge pieces shall be removed carefully so as to avoid
damage to parent material. Temporary tack welds shall be ground smooth. Complete
assembly shall be cleaned to remove mill scales, spatter, slag, rust, oil or
grease.Surfaces shall be prepared and painted as per SIP:PP:22 (latest). Site EPs shall be
applied with weldeable primer . All site EP shall be protected suitably from mechanical
damage.

All temporary stiffeners / attachments used for transportation and handling that are
removed after site assembly shall be painted with yellow paint.

Match marking and flow direction for applicable components shall be as per the respec-
tive product SQP./Drawing

The following details shall be clearly marked with relavant details by paint, bordered
and covered by one coat of transparent varnish

Project Name

Work order number :
Component / Assly. Designation
DU Number :
Weight :
Sub-contractor Name / Code

Tension flanges in girders are to be identified by hard punching indicating "'TENSION
FLANGE'".

For subcontracted items the firm code shall be punched and bordered with white paint.
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ﬂ”[[ QUALITY CONTROL PROCEDURE FOR SPLICING NORMS Rev. No. 03
RANIPET FOR SHEETS / PLATES / STRUCTURALS APPLICABLE TO
ESP COMPONENTS FABRICATION DT. 30.05.2013
03 30.05.2013 | Amendment A1 merged. Feedback from OS and Engg (AQCS)
Splicing Norms with applicable Drawing for carbon steel materials and
SS Liner Sheet were added and re-issued.
02 03.03.2000 | Feedback from MSA and Engg were included and re-issued.
01 16.06.1999 | All amendments were merged, feedback from Engg and MSA were
included and re-issued.
00 30.10.1985 | Original Issue
REV. EFFECTIVE REVISIONS MADE
NO. DATE
HISTORY OF RECORD OF REVISIONS
1.0 SCOPE
1.1 This Quality Control Procedure (QCP) specifies the requirements for splicing of sheets /
plates / structural which may warrant joints to make the required length / width in order to
achieve the final product as per drawing.
12 This QCP is applicable to Sheets / Plates / Structural — Angles, Beams of all types, Sections
of Rolled / Built up, Rounds, Pipes and Tubes.
1.3 The splicing norms dealt in this QCP is applicable to following ESP components ;
1.3.1  7X-X42 Outer Roof Assy
1.3.2 7X-X44 Hopper Upper & Middle
1.3.3 7X-X45 Hopper Lower with SS Liner Sheet
1.3.4 7X-X46 Insulator Support Panels
1.3.5 7X-X47 Inner Roof Panel Assy
1.3.6 7X-X49 Casing Shell Panels
1.3.7 7X-X50 Inlet / Outlet Funnel
1.4 This QCP covers both Carbon Steel and SS Liner Sheet materials applicable to ESP

Components.

2.0 SPLICING NORMS - GENERAL POLICY

2.1

22

The fabricator or OS cutting plan section shall categorically try to avoid joints as much as
possible with the supplied raw materials.

Further to explain the point no. 2.1 — the fabricator and OS cutting plan section shall try to
make the supplied raw materials without any joints to cover up the loaded quantities — Eg.,
Out of 10 Nos of casing shell Panels loaded - maximum no. of panels shall be
accommodated without any joints by fabricator and only to reduce the material wastage the
balance quantity of casing shell panels shall be made with permitted joints as applicable.

m

QCP : E : 002/03 Issued By Quality Assurance Page 2 of Z
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23 The joints permitted are considered with a following view only

2.3.1  To reduce the material wastage

232 To make the best use of supplied raw materials sizes without prejudice to
appearance and quality of final product as applicable

2.3.3 Aesthetic appearance shall not be sacrificed in accommodating the splicing norms.

2.3.4 Splicing Joints shall be avoided where a cross member is meeting or on bolt hole
region. This is to be strictly adhered by fabricator and shall study the drawing fully
with all the matching components.

2.4 ESP Components where joints are not permitted

241 Shock Beam

242 Rapping Shaft

2.4.3 Vertical Beam

2.4.4 Foundation Bolt

2.45 Suspension Rod

2.46 Emitting Frame Top, Middle and Bottom
247 Collecting Suspension Arrangements
2.4.8 Lifting Holder

249 Vertical Stay

2.4.10 Shock bar

3.0 SPLICING NORMS — SPECIFIC TO RAW MATERIALS
3.1 SHEETS / PLATES (CARBON STEEL)

3.1.1  The preparation of joints shall be staggered one so that formation of ( + ) plus type
joint is avoided. The minimum offset (staggering) to avoid the plus type joint shall be
minimum 100mm.

3.1.2 For a surface area including 2 Mtr X 2 Mtr and less - the permitted smallest
dimension of any piece shall be minimum 400 mm ( either length wise or breadth
wise) and the same will be 600mm minimum for more than 2 Mtr X 2 Mtr surface area
— Refer sketch - S1

3.1.3 The distance between nearest stiffener and the joint parallel to it shall be minimum
50mm — Refer sketch — S1

3.1.4 The vertical joint is permitted on the taper portion. However the distance between
meeting of the vertical joint with the horizontal joint shall be minimum 100mm — Refer
sketch — S1

3.1.5 Butt weld reinforcement shall be ground flush wherever stiffeners cross them.

3.1.6 When bending of the plate is done before welding, the parallel joints shall be
minimum 100 mm away from the bend line. The weld quality shall be ensured by

T T e T T T e ———————————————————————————_————————eer e ettt
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' FOR SHEETS / PLATES / STRUCTURALS APPLICABLE TO
ESP COMPONENTS FABRICATION

Rev. No. 03

DT. 30.05.2013

MPI / LPI. If the weld joint is subjected to bend, the weld shall be checked by LPI
subsequent to bending.

3.1.7 The maximum number of permitted joints shall be as given below for carbon steel
sheets / plates

Maximum No. Of joints
SI. No. Surface Area in Sq. Mtr permitted put together
both axis (X & Y)

1 Less than & Up to 2 1
2 More than & Upto>2<5 3
3 More than & Up to > 5 <10 6
4 More than & Upto > 10 <15 7
5 More than & Up to > 15 <20 9
6 More than & Up to > 20 <25 11
7 More than & Up to > 25 < 30 13
8 More than > 30 15

NOTE: The above permitted joints supersedes the maximum no. of joints given
in clause no. 4.13 & 4.14 of SQP:ESP:284 Rev.01 Dtd.06.06.2007

3.1.8 The maximum number of permitted joints shall be as given below for SS Liner
sheets applicable to ESP Lower hopper area;

PERMISSIBLE NUMBER OF JOINTS IN HOPPER S.S. LINING

|

I
i

P (S
B
I
!

T
50 320 I 1303&@
b -

|
- - - - - P (S|
Max 8 joints may be allowed Max 6 joints may be allowed Max 3 joints may be allowed

NOTE - SMALLEST SIDE SHALL NOT BE LESS THAN 50MM IN ANY CASE.

QCP : E : 002/03 Issued By Quality Assurance Page 4 of &



QUALITY ASSURANCE QCP : E : 002

ot g ey
V// [{4 QUALITY CONTROL PROCEDURE FOR SPLICING NORMS Rev. No. 03
RANIPET FOR SHEETS / PLATES / STRUCTURALS APPLICABLE TO T
ESP COMPONENTS FABRICATION DT. 30.05.2013
3.2 ANGLES, CHANNELS, BEAMS (BOTH ROLLED / BUILT UP - INCLUDING NPB&UB)
APPLICABLE TO ESP ROOF BEAMS & SUPPORTING COLUMNS 7X-X28 and
7X-X81, 82, 83 & 84
3.2.1 The splicing norms for Angles, Channels and Beams (both rolled / built-up) shall be
strictly followed as per the drawing no.1-79-081-02331 Rev.00.
3.2.2 Any change other than given in above referred drawing shall be approved by Engg
(AQCS) and the request for the same shall be forwarded by cutting plan section of
OS Dept.
3.2.3 Only one joint is permitted on the transverse roof beams.
3.3 “H “ BEAMS APPLICABLE TO CASING STRUCTURE COLUMNS - 7X-X48 (BOTH
ROLLED / BUILT UP)
3.3.1 The splicing norms for “H” Beams shall be strictly followed as per the drawing no.
4-79-000-00763 Rev.00.
3.3.2 Maximum two joints ie., one for shop and another for site / field shall be permitted for
a maximum length of 16.5 Mtr of section considering ODC constraints.
3.3.3 Joints on flange shall be staggered by minimum 300 mm avoiding falling of joint on
the same side of the built up sections.
3.3.4 The splice plate provided for web joints shall not foul with the gusset plates provided
on the “H” beams and a minimum clearance of 50 mm shall be maintained.
3.3.5 The minimum distance permissible between a joint and the nearest gusset / bracket
location shall be 200mm.
3.4 RODS, ROUNDS, PIPS AND TUBES

3.4.1
342
3.4.3

No joint is permitted if the length of rod is 2 M or less.
Minimum length for splicing using sleeve shall be 500mm for tubes

Only one joint is permitted for Tie Rods / Strut

4.0 EDGE PREPARATION, WELDING, WELD NDE DETAILS :

41

4.2

Check for material specification of plates / sections which are to be joined to avoid mix up of
material. TCN to be obtained for change of material.

Electrode selection shall be as per the respective WPS.
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4.3 Welding shall be followed with suitable methods of sequence and controls to minimize the
weld distortion.

4.4 Weld over joint shall be avoided and minimum distance between stiffeners parallel to weld
joint is 50mm.

45 Wherever, back grinding is not feasible due to location of the plate / sheet, root welding to be
carried out with 3.15mm electrode and LPI to be carried out after thorough cleaning and
repeat LPI after final welding.

46 Following are the guidelines for Edge Preparation (EP) if not specified in drawing;

a) Plates / Sheets up to 5mm : No EP required. Provide 2 to 3 mm root gap, weld on
both sides. MPI to be conducted after final welding.

b) Plates of 6 mm : No EP required. Weld shall be with square butt with 2 to 3 mm
gap. Weld from first side and turn the plate for back grinding and conduct root LPI.
Compilete the weld and conduct the final MPI.

c) Plates of 7 & 8 mm : Single “V", 60° EP, Weld from V side and turn the plate, back
grind and conduct LPI, complete the Weld. Final MPI.

d) Plates above 8 mm : Double “V", 60° EP, Weld one side, Carryout back grind and
conduct LPI to ensure sound metal and weld from other side. Final both side MPI
after completion of weld.

e) For Structural (Angle, Channel, Beam) : Single V', 60° EP, Weld from V side
and back grind and conduct LPI. Complete the weld, conduct final LP! before splice
plate setting.

Note:

1. Splice plate details shall be taken from relevant fabrication Engg drawing.

2. Splice Joint shall be avoided where a cross member is meeting.

3. The weld should be ground flush and smooth and the proper splice plate is placed
& welded.

Il @@ @
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QUALITY CONTROL PROCEDURE FOR SPLICING OF SHEETS,
PLATES AND OTHER STRUCTURAL ITEMS

SKETCH FOR CLAUSES "3.1.2 TO 3.1.4

REF NOTE REF NOTE

100 100

100

EXISTING

( y % % | /STIFFENER
900 WELD / 50 900

JOINT (Typ) (MIN GAP}

NOTE : MINIMUM DIMENSION OF SPLICED PLATE = 200 MM FOR
DUCT WALL OF ANY SIZE

100

A
X
N

ALL DIMENSIONS ARE IN MM
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for clarity.
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1.

0

SCOPE

This procedure details out the visual inspection of all base
metal surfaces and weld joints of Non pressure parts.

REFERENCE DOCUMENTS
AWS D 1.1 & Relevant drawings
VISUAL INSPECTION OF GAS CUT EDGES

Acceptability and repair of mill induced laminar
discontinuities in cut surfaces

Any discontinuity 25mm No repair
in length or less

Any discontinuity over 25mm in No repair
length and 3mm max. depth

(after grinding & confirmation

of depth on 10% of total such

locations)

Any discontinuity over 25mm in Remove by grinding and weld
length with depth over 3mm but
not greater than 6mm.

Any discontinuity over 25mm in Completely remove and weld.
length with depth over 6émm but
not greater than 25mm.

Any discontinuity over 25mm in See Cl.3.2

length with depth greater than

25mm.

For discontinuities over 25mm in length with depth greater than
25mm, discovered Dby visual inspection (and subsequent grinding
for depth assessment) of plate cut edges/ bevel edges before
welding or during examination of welded Jjoints by
radiography or ultrasonic inspection, following procedure
shall be followed:
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2.

L2,

Prior to completing the weld joint, the discontinuities
such as (W), (X) or (Y) shall be determined visually (for
length) and by NDT (UT, and /or MPI) for depth and recorded
for the size and shape of discontinuity as per Fig.l.

i — e = . =

Fig.1 EDGE DISCONTINUITIES IN CUTPLATE
. o o Material
S | _ . Iulid't_i‘l

-

Min. 250n.

2 internal

langth

[
\' e~/ Haterlal
W

The repair of the discontinuity by welding shall be
allowed 1n case area of discontinuity does not exceed

4% of the cut area with the following exceptions. If the
width of the discontinuity or the aggregate width of
discontinuities on any transverse section, as measured

perpendicular to the plate length, exceeds 20% of the plate
width, the limit of 4% area shall be reduced by percentage

amount of the width exceeding 20% (e.g., if the
discontinuity is 30% of plate width, the area of
discontinuity cannot exceed 3.6% of the plate area). The

discontinuity on the cut edge of the plate shall be gouged
out to a depth of 25mm beyond its intersection of the
surface by chipping, or carbon arc gouging, or grinding and
blocked off by welding with manual shielded metal arc process
in layers not exceeding 3mm in the thickness.
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L2,

3 If discontinuity (Z) not exceeding the allowable area 1is
discovered after the Jjoint has been completed and is
determined to be 25mm or more away from the face of the
weld, as measured on the plate surface, no repair of
discontinuity 1s required. If the discontinuity (Z) is less
than 25mm away from the weld, it shall be gouged out to a
distance of 2bmm from the fusion zone of the weld by
chipping, air carbon arc gouging or grinding. It shall then be
blocked off by welding with low hydrogen SMAW process for at
least four layers not to exceed 3mm thickness per layer.
Submerged arc or other welding process may be used for
remaining layers.

.4 If the area of discontinuity (W), (X), (Y) or (Z) exceeds the
allowable limits of Cl.3.2.2, the plate or sub-component
shall be rejected.

.5 The aggregate length of weld repair shall not exceed 20% of
length of plate surface being repaired.

VISUAL INSPECTION OF WELDS

Visual examination of welds shall be performed after
completion of welding and subsequent cooling to room
temperature. However for ASTM A514 and Ab517 steels visual
examination of welds shall be performed only after 48 hours
of completion of welding.

All welds shall be cleaned to remove slag, spatter etc. and
visually examined for defects like crack, undercut, porosity,
lack of fusion etc.

The welds shall also be examined for size, shape and
reinforcement.
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4.4 ACCEPTANCE CRITERIA AND DISPOSITION DETAILS ARE AS FOLLOWS

Nature of defects Acc. norms

1) Crack, Lack of Not accepted
fusion, Overlap

2) Crater (Except at Not accepted
the ends of stitch
welds outside the
required length)

3) Undercut

For T < 25.mm Up to 1.0 mm
accepted.
(Upto 2.0 mm if
within 50mm for
any 300 mm weld

Length.)
For T => 25.4 mm Up to 2 .0 mm
accepted.
4) Porosity- Piping porosity
Transverse Butt not permitted

Welds

Porosity for other One pore of

Butt/Fillet welds <= 2.5 mm for
Each 100 mm of
Weld length is
permitted. (*)

Weld contour

Disposition

Confirm by LPI/MPI,
repair and retest.

Fill by weld deposit.

To be ground & merged/
welded otherwise.

>2.0mm to be ground
and merged/welded

(*)Combined length of
pores in fillet welds
in web to stiffener:
10mm for 25 mm weld &
20mm for 300mm weld
is however acceptable.

1) Face of fillet Flat or concave (meeting the throat)

accepted.

convexity is acceptable as below.

2mm for weld width

<= 8mm

3mm for weld width > 8mm < 25 mm
5mm for weld width >= 25 m

2) Size (Minimum) As per drawing.

Under size permitted as below (*)

2mm for nominal size < Smm

2.5mm for nominal size omm

3mm for nominal size > 8 mm

* if undersized weld length is less
than of 10% of the total weld length.

3) Reinforcement Max. 3 mm
(groove
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SCOPE

This procedure details out the requirements of Welding procedure
qualification/ Performance Qualification tests for welders and welding
operators/ Welding procedure specification and maintenance of records
for the same at sub Vendor works for structural application.

REFERENCE DOCUMENTS

AWS D1.1/D1.1M:2008.

WELDING PROCESS

a. SMAW -Shielded Metal Arc Welding.

b. SAW --Submerged Arc Welding.

c. #GMAW -Gas Metal Arc welding. (Note 1to3 to be strictly followed)

#Note,

1. Prior approval for GMAW to be obtained from BHEL/quality.

2. Gas Mixture of 80% Argon & 20% CO2 to be ensured.

3. All Production welds shall be done inside the closed shed only.

WELDING PROCEEDURE QUALIFICATION

Prepare draft WPS and get it approved by BHEL WTC.
Consumable selected for draft WPS shall be as per BHEL approved brand.

All NDE and pre treatment for plate before/after cutting & during/
after welding shall be as per the respective QCP & SQP.

Test plate of size 180x380mm of Specified thickness-2 nos for all butt
(fig 5), corner (Fig 9) & fillet (fig 2) weld joints.

Minimum procedure qualification test requirement for Structural
Fabrication : Carbon Steel to IS 2062 E250 GR A OR B.

Sl. | Process | PL. Pre-heat PWHT | Type of Jt. Test-po | Position
NO thick sition qualified

1 SMAW 25mm NIL NIL Groove butt weld | 1c 1G,1F

2 SMAW 40mm YES 100deg.C | NIL Groove butt Weld | 2G 1G, 2G,1F,2F
3 SMAW 56mm Yes 100deg.C | Yes Groove Butt weld | 1G 1G,1F

4 SMAW 10mm NIL NIL Corner weld 3G 3G, 3F

5 SMAW * NIL NIL Fillet 3F 3F

6 SAW 25mm NIL NIL Butt weld 1G 1G,1F

7 SAW 25 Yes 100deg.C | NIL Butt weld 1G 1G & 1F

8 SAW 56mm YES 100deg.C | NIL Corner weld 1G 1G & 1F

9 SAW * NIL NIL Fillet 1F 1F

10 SAW * NIL NIL Fillet 1F 1F

11 GMAW 10mm NIL NIL fillet 3F 1F

12 GMAW 10mm NIL NIL Groove butt weld | 2G 1G, 2G,1F,2F
Note:

1.0 * Ref fig 8 for size of test plates for fillet welds.
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2.0 For all other material combinations separate procedure to the
relevant code/standard shall be qualified before start of
production welds.

3.0 SAW corner groove weld qualification with 15°+30° groove angle (ref
fig9) shall be done along with plate groove butt weld.

4.0 For pipe WPS qualification Dia. 2 inch of schedule 80 and 6 inch of
schedule 120 are to be welded in 5G & 2G position respectively.
This qualifies for all sizes, positions and unlimited thickness of
pipes and tubes.

Base material other than Carbon steel, applicable welding process is
SMAW only. In such cases PQR shall be qualified as per AWS D.1.1.

Test shall be done in presence of BHEL/ QC or BHEL nominated ATIA.

BASE MATERIAL.

Test plate base material shall match with drawing or other engineering
Documents.

Test plate weld surface shall be ground smooth and free from 0Oil &
scales.

WELDING REQUIREMENT

Weld groove configuration and dimensions shall be as shown in the
Draft WPS, drawing or Sketch authorized by engineering for processing.

All Procedure qualification and production welds of SAW process shall
be done in 1G/1F position only.

Details of process and consumable used for welding such as Preheat,
consumable size, brand name, AWS classification for electrode, Wire
and flux, Shielding gas etc shall be recorded and maintained.

Details of the welding parameters Such as Welding current, voltage,
travel speed, wire feed, shielding gas mixture & gas flow rate etc
shall be recorded and maintained.

Details of number of layers and passes of groove or fillet welds
(fig6) shall be recorded.

Back gouge/grind the second side as applicable and ensure weld
soundness by MT/PT before second side weld.

Complete the weld and ensure weld soundness by applicable NDE (MT, PT,
and RT or UT).

Necessary PWHT (as per draft WPS) shall be done before marking the
test Specimen for mechanical test.

The defective portion of the welds in the test plate shall be
discarded and not repaired
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Test plate Specimen & test requirement:

Test Specimen for butt welded test plate as per fig 5 and Fillet/

corner welded test plate as per fig 7 shall be punched with inspecting

engineer’s stamp before cutting the test specimen. (No. of test
specimen shall be as per table-2)

WPS test specimen requirement for mechanical test are as follows:

Table 2

Test Pl. | Reduced | Bend test 4t,180° thick qualified Dia
thickness & | Section , Macro , .
dia. In mm tensile | Root | face | Side Min. | Max. Qualified
T 3 to 10 2 2 2 * -— 3mm 2T -
T>10 T < 25 2 -— -— 4 -— 3mm 2T -
T25 & over 2 - - 4 —-_—— 3mm Unlimited -
Dia. 50 & t6 |2 2 2 - -— 3mm 20mm Dia.20-100
Dia. 150 tl12 |2 2 2 - -— 5Smm Unlimited | Dia.>100mm
Corner/

- - - - 3 5Smm Unlimited --
fillet weld

*For 10mm plate or wall thickness, a side bend test may be
substituted for each of the required face- and root- bend tests.

Mechanical test

Prepare the test specimen as per AWS D1.1 and move to BHEL Lab or NABL

accredited lab for mechanical testing.

Mechanical test to be done in presence of BHEL/QC or BHEL nominated
ATA.

Preparation of PQR & WPS

Generate qualified WPS and PQR (as per the format enclosed in page 9
and 10) indicating all process parameters, Mechanical/ NDE test
results, reports as applicable and submit to inspection engineer for
verification and approval.

Welder/ Welding operator qualification (WQ)

The welder/ welding operators engaged for procedure qualification
tests are automatically qualified for production welding.

Test material: for carbon and alloy steel respective materials shall
be used for test.

Test plate size: 200x200x25 mm or 200x200 and respective plate
thicknesses.

WQ Test and production position qualified are as follows.
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Table 3.
Weld type Test Position Production position qualified
Plate Groove 3G 1G, 2G, 3G, 1lF, 2F & 3F
Plate groove 1G 1G & 1F
Plate fillet 1F 1F
Plate Fillet 3F 1F, 2F & 3F
Pipe Groove 2G & 5G All position.
Pipe fillet 4F 1F,2F & 4F

Note: Additional position can be qualified if required. Only qualified
personnel shall be engaged 1in respective positions for production
weld.

WQ Test requirement: Two Nos of side bend tests or 100% RT for butt
welded test piece. Macro examination at three faces for fillet welds
as per fig 7.

On successful test results WQR (as per the format enclosed in page 8)
to be prepared & countersigned by inspection engineer and maintained
for verification.

WQ period of effectiveness:

Qualification is effective unless : 1) The operator or welder is not
engaged 1in welding for a period exceeding six months or unless 2)
There is a specific reason to question his ability.

Documentation:
Prepare consolidated 1list of qualified WPS, Welder and Welding
operator qualification records and maintain.

Qualification-Types & Limitations
Requalification of WPS is required in the following cases

S1. Welding variable SMAW SAW GMAW
No
1. Change from Low hydrogen to non low hydrogen electrode Yes -— -
2. Change from wire & flux combination -- Yes --
3. Change in nominal filler metal diameter by >0.8mm | Increase yes
4. >7% Change in voltage each dia. used -- Yes Yes
5. % change in travel speed -- >15 >25
6. Change in position qualified Yes Yes Yes
7. A decrease in Groove angle Yes Yes Yes
8. A decrease in Root gap Yes Yes Yes
9. An increase in root face Yes Yes Yes
10. Addition or deletion of PWHT Yes Yes Yes

PQR/ WPS requirement for Different strength Base materials

For dissimilar composition of Low strength to high strength welded
connections separate PQR and WPS shall be qualified.

In such cases Low hydrogen electrodes shall only be used.

(Preheat, Post heat and PWHT as per applicable SQP and draft WPS).
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PLATES HORIZONTAL

PLATES VERTI¢
AXIS OF WELD

(A) FLAT WELDING TEST POSITION 1G HORIZONTAL

(B) HORIZONTAL WELDING TEST POSITION ;

PLATES VERTICAL;
AXIS OF WELD

VERTICAL PLATES HORIZONTAL

RS

(C) VERTICAL WELDING TEST POSITION 3G (D) OVERHEAD WELDING TEST POSITION 4G

Figure 1

AXIS OF WELD
HORIZONTAL

THROAT OF WELD
VERTICAL

(A) FLAT WELDING TEST POSITION 1F

(C) VERTICAL WELDING TEST POSITION 3F

Figure 2

AXIS OF WELD
HORIZONTAL

Note: One plate must be horizontal

(B) HORIZONTAL WELDING TEST POSITION 2F

AXIS OF WELD
HORIZONTAL

Note: One plate must be horizontal

(D) OVERHEAD WELDING TEST POSITION 4F

PIPE HORIZONTAL AND ROTATED.
WELD FLAT (£15%). DEPOSIT
FILLER METAL AT OR NEAR THE TOP.

FLAT WELDING TEST POSITION 1G ROTATED

IPE OR TUBE VERTICAL AND
NOT ROTATED DURING WELDING
WELD HORIZONTAL (+15°)

IR

(B) HORIZONTAL WELDING TEST POSITION 2G o e
15% 18-

S

(A) FLAT WELDING
TEST POSITION 1F

s
L e

(B) HORIZONTAL WELDING
TEST POSITION 2F

(6o

(C) HORIZONTAL WELDIN
TEST POSITION 2F

S (ROTATED) (FIXED) (ROTATED)
180
@ j;} e o = j}'
PIFPE OR TUBE HORIZONTAL FIXED (+15°) AND NOT ROTATED DURING WELDING.
WELD FLAT. VERTICAL. OVERHEAD.
(€) MULTIPLE WELDING TEST POSITION 5G m
RESTRICTION RING <
N\
\
as:
PIPE INCLINATION FIXED (45° 25°) AND NOT (D) OVERHEAD WELDING (E) MULTIPLE WELDING
BOTATED: GURINGWIELDING. TEST POSITION 4F TEST POSITION 5F
(E) MULTIPLE WELDING TEST POSITION 6GR WiT 2oserobdy (FIXED,
(D) MULTIPLE WELDING TEST POSITION 6G HESTRICTION RING (T, Vo OR K-CONNECTIONS (FIXED) )
Location of Test Specimen on Welded Plate of Thickness above 10 mm. No. of No. of Joint layer & passes
Fillet size ) 3
layer Passes
DISCARD THIS PIECE
Up to 10mm 1 1 IK'I
SIDE BEND SPECIMEN
&L
1 1
12 5 5 2
2
1 1L 3
16 2 2 1
2 3
"""""""""""""""""""""""""" S 1 1 3
REDUCED SECTION TENSION SPECIMEN 2 2 2
-------- - e 20
_____________________________________________________________________________ 2 3 L
SIDE BEND SPECIMEN 3 4 4
4 1
DISCARD THIS PIECE
2 2
b= =S
7 in. (180 mm] 7 in. (180 mm) 25 3 4
4 5
) 4 6
4 7

Figure 5

Figure 6
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Figure 7 Fillet weld test specimen Details

===
MACROETCHTEST
SPECIMEN

Figure 8 Fillet weld Test plate Selection details

Weld Size in mm T1 T2 minimum
minimum
5 12 5
6 20 6
8 25 8
10 25 10
12 25 12
16 25 16
20 25 20
>20 25 25
Note: Where the maximum plate thickness used in
Production is less than the value shown above, the
Maximum thickness of the production plates may be
Substituted for T1 & T2.

SAW Corner welding groove requirement

Figure 9

Plate thickness above 32mm Plate thickness below 32mm
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WELDER, WELDING OPERATOR, OR TACK WELDER QUALIFICATION TEST RECORD

Type of Welder
Name Identification No.
Welding Procedure Specification No. Rev Date
Record Actual Values
Used in Qualification Qualification Range
Variables
Process/Type [Table 4.12, Item (1))
Electrode (single or multiple) [Table 4.12, Item (7)]
Current/Polarity
Position [Table 4.12, Item (4)]
Weld Progression [Table 4,12, Item (5))]
Backing (YES or NO) [Table 4.12, Item (6)]
Material/Spec. 10
Base Metal
Thickness: (Plate)
Groove
Fillet
Thickness: (Pipeitube)
Groove
Fillet
Diameter: (Pipe)
Groove
Fillet
Filler Metal (Table 4.12)
Spec. No.
Class
F-No. [Table 4.12, Item (2)]
Gas/Flux Type (Table 4.12)
Other
VISUAL INSPECTION (4.8.1)
Acceptable YES or NO
Guided Bend Test Results (4.30.5)
Type Result - Type Result
Fillet Test Results (4.30.2.3 and 4.30.4.1)
Appearance Fillet Size
Fracture Test Root Penetration Macroetch
(Describe the location, nature, and size of any crack or tearing of the specimen.)
Inspected by Test Number
Organization Date
RADIOGRAPHIC TEST RESULTS (4.30.3.2)
Film Identification Film Identification
Number Results Remarks Number Results Remarks
Interpreted by Test Number
Organization Date
We, the undersigned, cerfify that the statements in this record are correct and that the test welds were prepared, welded, and
tested in conformance with the requirements of Clause 4 of AWS D1.1/D1.IM, () Structural Welding Code—Steel,
(year)
Manufacturer or Contractor Authorized By

Form N-4 Date r -
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. WELDING PROCEDURE SPECIFICATION (WPS) Yes |
PREQUALIFIED ___ QUALIFIEDBYTESTING
or PROCEDURE QUALIFICATION RECORDS (PQR) Yes!| |
Identification #
Revision Date - By
Company Name Authorized by Date
Welding Process(es) Type—Manual [_] Semiautomatic ||
Supporting PQR No.(s) Machine [ Automatic [
JOINT DESIGN USED POSITION
Type: Position of Groove: Fillat:
Single [ Double Weld ] Vertical Progression: Up[_| Down [’
Backing: Yes[ ] No[ s
Backing Material: ELECTRICAL CHARACTERISTICS
Root Opening ______  Root Face Dimension
GrooveAngle:_______ Radius(J-U) Tmuodo(GMAW) Short-Circuiting [
Back Gouging: Yes[ | No[ ] Method Globutar ] Spray [
Current: AC[] DCEPD DCEN[| Pulsed[]
BASE METALS Power Source: cC[ | cv[]
Material Spec. Other
Type or Grade Tungsten Electrode (GTAW)
Thickness: Groove Fillet Size:
Diameter (Pipe) Type:
FILLER METALS TECHNIQUE
AWS Specification Stringer or Weave Bead:
AWS Classification Multi-pass or Single Pass (per side)
Number of Electrodes
Electrode Spacing Longitudinal
SHIELDING Lateral
Flux Gas Angle
Composition Contact Tube to Work Distance
Electrode-Flux (Class)___ FlowRate Peening
GasCupSize Interpass Cleaning:
PREHEAT POSTWELD HEAT TREATMENT
Preheat Temp., Min. Temp.
Interpass Temp., Min, Max. Time
WELDING PROCEDURE B
— Filler Metals Current
Weld Type & | Amps or Wire Travel
Layer(s) | Process | Class Diam. Polarity | Feed Speed Volts Speed Joint Details

Form N-1 (Front)
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Procedure Qualification Record (PQR) #

Test Results

TENSILE TEST
Specimen Width Tlskness Area Ultimate Tensile Ultimate Uqlt Character of Eailure
No. Load, Ib Stress, psi and Location
GUIDED BEND TEST
Sper\cl:(l)men Type of Bend Result Remarks

VISUAL INSPECTION

Appearance
Undercut

Piping porosity

Convexity

Test date

Witn d by

Other Tests

Welder's name

Tests conducted by

Radiographic-ultrasonic examination

RT report no.: Result
UT report no.: Result
FILLET WELD TEST RESULTS
Minimum size multiple pass Maximum size single pass
Macroetch Macroetch
1. 3. 1. 3.
2 2.

All-weld-metal tension test

Tensile strength, psi
Yield point/strength, psi
Elongation in 2 in, %

Laboratory test no.

Clock no. Stamp no.

Laboratory

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, an
tested in conformance with the requirements of Clause 4 of AWS D1.1/D1.1M, (

Test number

Per

) Structural Welding Code—Steel

(year)
Signed
Manufacturer or Contractor
By
Title .
Date

Form N-1 (Back)
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| {WELD t . {PT,MT {APPLICABLE WORK INSTRUCTIONS ! | 1 !
| l | I }OWI | i i | | i
| l ! ! | 1 | ! i ! ]
10|FILLET SIZES |SIZE OF WELD! M |FILLET { 100% | AS PER DRAWING { HC | QC |WITNESS '
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| WELD ! ! | CHECK i ! | | 1 H |
i ! ! i ! | { ! | ! H
11|POST WELD ICORRECTNESS | C JVERIFICA-| 100% | TEMPERATURE |AS PER SRT | HC |PRODN/|VERIFICATION|
| HEAT {OF SRT CYCLE| {TION OF | |AT WHICH JOBICYCLE IN { ! QC {HT CYCLE
{ TREATMENT } | ICYCLE AS | {LOADED IN |HT:001 H ! i {
| {PER i |FURNACE HEAT|FOR THE | | !
H {PRODUCT | | ING RATE |PARTICULAR | | !
H {HT CYCLE | | SOAKING RATE|COMPONENT i | H
| {FROM HT | | SOAKING TIME| ! | |
1 | SCHEDULE | |COOLING RATE| | | |
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QUALTTY CONTROL PLAN FOR

SFAL AIR FAN

¥ i
] 1
i H

S AT 350 DEG C' AND DRIED AT 150 DEG C'

¥ 1} ¥

1

1) WELDERS SRHLL BE QUALIFIED AS PER AWS D1.1. /ASME SECTION IX /LATEST

2) 10W HYDROGEN ELECTRODES SHALL BE BAKED FOR 2

-
-

NOTE 1

]
D
1
L
1]
L]
i
1
[}
1
i
i

- i ma we

]
1

¥

8) THE TOES OF THE FTLLET WELDS SHALL BE SMOOTHLY GROUND FOR THE LENGTH AS SHOWN IN THE DRG. B

09) BUTT WELDS SHALL BE GROUND FLUSH. -

[}
t

BEFORE WELDING.
3) ELECTRODES OPENED TO ATMOSPHERE MORE THAN 4 Hrs SHALL BE RERAKED

4) SEQUENCE OF WELDING SHALL: BE ADOPTED
6) DEFECTS LIKE CRACKS,PORCSITY,UNFUSED HEPAL;SMBEW’EDWEIEWM

5) FULL PENETRATION WELD SHALL BE ENSURED BY BACK CHIPPING !
7) WELD SHALL BE FREE FROM OIL: GREASE,RUST ETC, & CRATER TO BE REMOVED

.- A e e e W we

. PN e w e = e

—— T e e s S emen

[
1
L 4
'
[
t

10} TACKS AND BRTDGES SHALL BE REMOVED BY CHIPPTNG

11) NO JOINT IS ALOWED ON THE BACK FLATE OR TMPELLER RING

1] 1] t
H L] 1

1
1

1
1

1) PLATES CUT BY FLAME SHALL BE CLEANED TO REMOVE SLAG &UNEVEN EDGES

2) GAS CUT NOTCHES SHALL BE FTLLFD BY WELDING .
3

— e

] %
i i

]
&

]
]
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NOTE 2

1) THE IMFELLERS SHALL BE PAINTED AND PUNCHED WITH FOLLOWING DETAILS

-
.

NOTE 3
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2) SHAFTS SHALL BE PUNCHED WITH ABOVE DETATLS ON BOTH FACES

WVORKODER NO.IU MO, SINO&SURCONTRACTOR CODE . DIRECTION OF ROTOTION OF IMPELIFR SHALL BE I
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MANUFACTURER’'S NAME MANUFACTURING QUALITY PLAN
ﬁwﬂm%ﬁmx QP: NO: FAN 316 - PROJECT &PAKKAGE :
VE NO: STA RD
PAGE :1 OF 3
Sl no Component & Characteristics Type Quantum of Reference | Acceptance Format Agency Remarks
1 operation 3 of Check Documents Norms of 9 10
2 Check 5 6 7 Records
4 8 M|s|B
1.0 Material *Incase
S . i Bm::_“mﬂc_.o_‘m TC
1.1 Sheets /plates | Chemical, Chemical & 100%* Respective material TC P |V |V mwm_m,_\w_m__mm_u_w_.
& forgings mechanical Mechanical. spec./Approved drg no<%3m=n.mumn.\w
_ o . td.shall be tested
1.2 AC Motor Performance Routine test 100% P.O Spec/approved TC P |V |V | atapproved lab.
data sheet . :
- @ defects like pin
2.0 In process -hole under cuts,
: - . cracks & liner
_inspection indication are not
. acceptable.
2.1 ]| Welding $ 1 Weld size &finish Visual 100% Report P IW |-
Approved deg .
N.mh Impeller Weld soundness @ | PT@ 100% ASME E 165 Report P |W|V $welders and
) weld
procedures shall
. - . be qualified to
2.2 Dimensions ‘Dimensional Measurement 100% Report [P |W |V | ASME sec IX /for.
Approved - drawing : rotating parts
2.2.1 | Casing | and AWS D.1.1.
. Dimensions -do- 100% Report P |w |V | forstatic parts.
-do- WPS/PQR will
2.2.2 | Impeller hd be verified
by BHEL
‘M - Manufacturer / subsuplier Prepared BY Reviewed BY Approved BY
B - BHEL /BHEL Authorized Inspection Agency, Engg [ - ﬁ\nmv?v.ﬂr
S -Supplier r, P - perform, - N —
V. - Verification of reports A ltb))ll\l\fl\
W - Witness, TC - Test certificate /%\w Q B-Swwpbes b
DR - Dimensional report.
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MANUFACTURER’S NAME MANUFACTURING QUALITY PLAN
€ iieand __,"_Mz__‘\m\cwm%ﬂwhw QP: NO: FAN 316 PROJECT &PAKKAGE :
E BHEL Ranipet -632 406 wxm._m‘o." Mﬂ 11 05 m...)Z@EG
Ranipet PAGE :22 OF 3
St no Component & Characteristics Type Quantum of Reference Acceptance Format Agency Remarks
1 operation 3 Oof Check Documents Norms of -9 10
2 Check 5 6 7 Records
a 8 s|B
&
2.3 Dynamic
balancing
2.3.1 | Impeller Residual Unbalance Unbalance 100% . Approved drg/data Report Pi{W [v |e Vibration
compensati sheet & Po Spec. , shall be
: on satisfactory
3.0 Final to VDI
inspection 2056
_ Group ‘G’
3.1 Assembly of o . ¢ Noise level
fan with Dimensional Measureme | 100% Approved drg Inspection PIW |w shall be
_ Y motor. nt report _ within 85
DBA at 1
3.2 - | Performance Capacity, static Performanc | 1 No of Approved drg, Performance : meter
test for FAN pressure, speed, e check each model | Approved Data sheet | test result, PIW |W distance in
with motor power consumpation, Po Spec. & sample horizontal&
efficiency &noise IS : 4894 nm__mc_mao: 1.5m
level& vibration# perrormance distance in
curves R .
P . vertical.
| M - unmmqunmm_.q .A mn,_ﬁmfﬂmmm section A Prepared BY Reviewed BY Approved BY
- uthoriz ns| ion Agency,
S -Supplier r, P - perform, Engg AP ..‘P“M\»»Pnar -
V - Verification of reports W QA M _ —u A T
W - Witness, TC - Test certificate /. 3. S S
DR - Dimensional report.




e

Materials shall be as per approved. drg/data sheet/P.O spec.
Forgings dia more than 63 mm shall be of UT nnwmq as PER ASTM A 388 & acceptance Norms

MANUFACTURER'S NAME MANUFACTURING QUALITY PLAN
Cicesd ﬂwﬂwﬂm%ﬁmw QP: NO: FAN 316 PROJECT &PAKKAGE :
, v VE NO: ANDARD
Ranipet _ PAGE :3 OF 3
St no Component & n-..u_.unno_.mmmﬂ Type Quantum of | Reference | Acceptance Format Agency Remarks
1 operation 3 of Check Documents Norms of 9 10
) 2 Check 5 6 7 Records
4 8 M|S|B
3.3 Run test for | Mechanical run | Measurement | 100% Approved drg.PO spec, Report P |W (W
FAN test for Approved data sheet & _
With motor vibration$ IS 4894
. Bearing
temperature
rise, any
abnormalities.
Final Identification,
4.0 Painting & visual 100% Respective Po Spec & Report ‘
preservation Note -2 P [WI.
b
Note 1

3 mm m@Eﬁmoa reflector sizeby DGS Eon_...om

2

3. Motor inspection testing requirements shall be as in P.O /PO spec./approved drawing /data sheet if same is called in P.O /Po Spec.
4. Allthe requirements of P.O spec shall be verified for the compliance.

5. Painting shall be as w_<ob below , if no painting is called in PO/PO spec./approved drg.

Note-2
» PAINTING

Primer :

PUnNe

Surface preparation: by power tool cleaning )

one coat of red oxide zincchrome primer toIS NQE ( DFT 25 microns)
Finish paint : one coat of synthetic enamel paint to IS 2932 to shade no 692 of IS-5( DFT 20microns)
Machined surfaces shall be applied with one coat rust preventive fluid.

Galvanized surfaces, Aluminum need not be painted.

5

M - Manufacturer / subsuplier

B - BHEL /BHEL Authorized Inspection Agency,

S -Supplierr, P - perform,
V - Verification of reports

W - Witness, TC - Test certificate

‘DR - Dimensional report.

Prepared BY

Reviewed BY _

Approved BY

'l

Engg

A s

QA

\
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QUALITY DEPARTMENT 7777

AMENDMENT TO QUALITY WORK INSTRUCTIONS ( SQP )

QWINO: SQP:FAN: 317
AMENDMENT NO. A2

REV: 04

DESCRIPTION: RADIAL FAN IMPELLERASSY

DETAILS

CLAUSE
NO

AMENDED AS

216

26.1

NOTES

16

17

BELL
PLATES

MOUTH IMPELLFR COVER

ROLLING/PRESSING _ OF _INDIVIDUAL
PARTS : PROFILE SHALL BE CHECKED
WITH TEMPLATE AS PER DRG.

WELDING: WEDING SHALL BE DONE
ASPERCL213

REMARKS : (1) BLADES SHALL  BE
SUFTABLY TRIMMED BEFORE #1T UP

(2) COVER PLATE ASSY OFFESET WITH
CENTRE PLATE SHALL NOT BE MORE
THAN 2 MM.

PLATES LESS THAN 12 MM SHALL BE
CHECKED BY D METER FOR
LAMINATIONS( NOTE 16 IS REFERRED
UNDER CLAUSE 1.1)

3 MM HOLE SHALL BE MADE IN
THE AERCOFOIL BLADE BEIORE
HEATREATMENT AND SAME StIALL BE
PLUGGED BY WELDING AND GRINDING
AFTER HT.( NOTE 17 IS REFERRED IN CL
263)

Prepared by

>

Reviewed by

B SRINIVASARAO |
D KRISHNASWAMY QC

(K RAGABURAT) QA

DATE - 2712 2000

" BASIS FOR AMENDMENT/

NEW CLAUSE  ADDED T2 INCLUDE
BELL MOUTH COVER PLATE

COST REDUCTHON NEFETING.

NOTE ADDED TO FAKE CARE OF THE
OF AEROFOI, BLADELD IMPELLERS

Approved by

S — P \ —ee— e
N .
, ] q \S‘-*M“\ff‘_/ bt I ANANTHANARAY ANAN)

vl vw/l 4

N
REMARKS
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BHEL

hB
RANIPET
QUALITY DEPARTMENT
AMENDMENT TO QUALITY WORK INSTRUCTIONS ( SQP )
Q.W.I.NO:FAN317 REV: 04 AMENDMENT SL NO: A |1
DESCRIPTION:RADIAL FAN IMPELLER ASSY DATE:22 08 98
+CONICAL COVER PLATES
DETAILS
CLAUSE NO AMENDED AS BASIS FOR AMENDMENT
: REMARKS
-
2.5.4 B ADD THE FOLLOWING CHECK: I pCM DT 03 08 98
REMAINING THICKNESS BELOW THE
COUNTER BORE TO BE CHECKED
Prepared by = B Q/WM’V&—O Aproved by/
Digtribution: Asg per standard distribution list.

i s
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BAFT, STANDARD QUALTTY PLAN FOR FANS

RANTPET
RFF.NO. REVTSTON NO. FFFECTTVE DATF
FAN:317 04 11 08 97

TTTLR RADTAT, FAN TMPFIIER ASSY+

CONTCAT. COVFR PTLATES
' STGNATORE
PREPARED BY : B SRTNTVASA RAO E5 §“¢.q;maL:£2&¢>
-
REVTEWED BY :  V SUBRAMANTAM TobL
e e v e
APPROVED RY : H ANANTHANARAYANAN ,uﬂhh‘_,dL,J

DOCUMENT STATUS

TSSUFRD TO:
SHRT

b e e e e e e e e e e —

QUALTTY ASSUORANCE
BHET., RANTPET-632 406
TNFORMATTON COPY
CONTROI. COPY
* Tf in a ronfrol copy only 1f fhp
mark against the control copy is i:.
OTHFR THAN RLACK COLOUR.Otherwise
it will be an uncontrolled copy.
Chack for current revision always.

"CONTROI. COPY NO.

01 of 11
/" .,_L._-.* . ——
‘ i

PACF
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BRET.
RANTPET

RECORD OF RFEVTSTONS QPNO PAN317
REV:04

DATE 11 08 97
PAGE 02 OF 11

REVNO

REVTSTON MADF

00

01

02

03

04

-d
W

] NN E

w N NNNNMNNNND N

-~ AN W

N

NN
. e
= =) =)
s s ]
O N N

ORTGTNAT. TSSUF

MONTFTED BY MERGTNG SQPS FAN: 312,313,314,
315 & 316 s

QC TS MODTFTED AS M.Q.C.D

Y] TNTRODUCFED TN T,.TNF WTTH PFN;I/QS 96

S.R REMOVED
F/0 OF COVFER PLATE TNTRODUCED TN LINE WTTH
PCM-3/94-95

PR:QR:017&PR:QA: 106, REPT.ACED RY
PR:QA:337&PR:QA: 335 RESPECTTVEI.Y.
CTAUSE ADDED FOR AFRROFOTT.E BTLADES
PR:QF:017 TS REPILACED BY PR:QA:337

-NO-

-DO-~

-DO~-

-DO~ »
PR:QE: 061 TS REPLACED RY PR: QA:338 AND
NON APPLTCABLTTY OF THTS CLAUSE TC TD FAN
FOR UTTLTTY BOTLFR TS TNCLURFED .
PR:QA:512 TS WTITHDRAWN

ALT.OY STERL TMPELILFRS ADDEDN TN COL.5

NOTE 15 TS ADDED
NOTE 14 TS ADDED

PFFPPTTVF DATI

T 20-07-95

22 11 91

14—05—97

D e T T

V.

01-07-96

11 o8 97 . !
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| BHARAT HEAVY ELECTRICALS LTD
| BOILER AUXILIARIES PLANT

| RANIPET_632 406 (INDIA)

| QUALITY ASSURANCE DEPT.

!

X
§
|
'z

QUALITY CONTROL PLAN FOR

RADIAL FAN IPELLERG AND
CONICAL COVER PLATES

| NAKE OF CONTRACT PACKACE |GP.No.FANILT
g |REY, o, 0¢

| STAIDARD IDATE 110807
| [PAGE 03011

|PREPARED 8Y:

{REVIEWED 8Y:

|
| o, [CONPONENT 4

!

!

|

!

|

!

[CHARACTE_  [CLASS [TYPE OF [QUANTUM [REFERENCE  [ACCEPTANCE [FORMAT|AGENCY|REMARKS |

| |OPERATION  IRISTICS | [CHECK  1OF CHECK [DOCUMENT  [STANDARD  1OF REC | |
| | 1 1 s s i ! | !

1 ]2 13 b | 6 [7 {8 S U |
| ! ! | 1 ! ] ! { {

L0, [MATERIALS | | | | | | ! { ! |
l | ! ! { { | | | { |
1.1, {CENTRE PLATE/|CHEMISTRYS | MAJ I[VERIFICA_| 1008 | APPLICABLE TDC & | 7C  JOC/PROC !
[BACK PLATE, |MECHANICAL | [TION OF | [ MATERIAL STAUDARD | : { |
[WEAR PLATE, IPROPERITIES | | OTEST | | | : { | i
[BLADE,COVER  |AND INTERMAL| [CERTFICATES - | i | i ! {
IPLATE, INPELLERSOUNDNESS | | | ! { i i { i
{RING,CONICAL | ! l ! | : ! b i
JCOVER PLATE | | | ] z s P | i

| ! | | [ ! o ! | ! i
1.2, |FORGINGS FOR | DO_ | M¥AJ | p0_ {1008 | --Do- | -po- [ TC | -bo- | ;
[THPELLER RINGS b | ] I A T |
JAND Hugs | ! | % | | ! | ! |

i ! ! [ l | R |
1.3, |FASTENERS  |COMPLIANCE | MAJ |[VERIFICA_] 1003 |  PURCHASE ORDER 1C.CRTL -0- | |
l |T0 PURCHASE | [TION OF | | ! | | l i

] 10RDER | |COMPLIANCE | | | | | |

l | | |CERTIFICATE | | | P |
2,0, |INPROCESS INSPECTION | | | | i | | | :
| l } ! } | | | | !
[MATERIAL SPECIRMA ND:  [MAJ IVISUAL | 1903 | RMA CARD [RM&1MQCD !

| TRANSFER AS 13??1. ! f § 2 ! {CARD | | }
[APPLICABLE  |MELT MO; | | | } | | | % |

| | | | % % { ! | | i
2.1, |COVER PLATE | ! z 5 | i | | | i
|ASSY | ! | i | 5 1 % | !

| ! | | | | ; 2 | | |
2.1.1{6AS CUTTING | IN le"ssw w*umsm«- 1005 | ORAWING % PR:QAISO0 ! - (MQCD | :
[OF COVER  [AOUTER RADIY % ! t | ; | i
L M MG AR churcomndsnber |

LA

BN
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| QUALITY CONTROL PLAN FOR
l

{RADIAL FAN IMPELLER ASSY +
{CONICAL COVERPLATES

Q.P. HOJFAN3LY
REV.NC.04

DATE:11 08 97
PAGE:D5 OF 11

I
!
o
!
l
l
l

i
{
!
i
}
|
| §
11 |2 i3 [4 15 |7 K K !
| ! | ! ! i ! i i | !
12,2,21GAS CUTTING |ID,0D {HAJOR | MEASURE- | DRAWING &PR:QA:500% | -- |MOOD | !
| ! | N | NOTE 11 P ! !
{2.2.3lmcmums ggoie 0D,HOLE|MAJOR | -DO- | DRANINGAPR:0A:500 | --  [MQCD | |
. TARPITCR | | i : | b E
b ! { | S {
[2,2.4|¥ELDING OF  [SURFACE  [MAJOR | ¥ISUAL [ DRAHING ava Qm Do luarn | [
| [SAWTOOTH  |QUALITY 2 £P| | | NOTE 8 | I [
{{IF APPLICABLE) | | ' bt P !
! [WELD [¥AJ0R | W1 |BHE :HDT:RP: T 014072 L0001 | Wt | !
| ISOUNDMESS | I isa DTIRPAUT 02 ,,\Lpemg | !
| | | | | 2 | oo |
{ | P ! l | oo |
I [ { [ l o |
225|685 CUTTING' [RADIT & PITCHMAJOR [MEASURE- | DRAMING 4PR:0A 500 | --  [MOCD *AAS CUT EDCES
| JOF YEETH  [OF TEETH | [HENT | 1 ! | [SHALL BE !
| {(FOR SA¥ TOOTH (] ( | b1 leromp &y |
| |CENTRE PLATE | P 1 | b gzpms MM osz;
| ! { | | | ! { 1 RAY B
12,3, BLADE | | x | | I ] b AS PER!
o | oo ! P x | IBHESDTRR ]
12.3.1{6AS CUTTING [VARIOUS  NAJOR [MEASURE_ | DRANING 3PR:QASS00 | --  IMOCD [MT:1
| |OF BLADE  [LENGTHASHAPE! [MENT : MOTE L ! i i i
{ oo ! | {
12,3,2{DRILLING &  |DIA,DEPTHS [MAJOR [MEASURE_ I DRAWING GVR:QA:500 | - (MGOD | |
| [COUNTER  [ORIENTATION | [MENT | - ! | | |
| ISINKING OF  |OF WOLES | ; | i i ; i i
| IHOLES l b |
| P b | | | % b
{2.3.3|ROLLING OF IBEND RADIUS IMAJORI | -Do- P -- jued | i
| [stabes | % ;{ : ; ; i i i
{1 | . ! _
12,3, 4}AEROFOIL BLADE LENGTHASHAPE MAJOR] DO_ !l 5 _[;o_ :l__ :‘gecs 1‘ i
| |a)SHEARING OF b ;
| |SHEET | oo | ! R !
| |b)GASCUTTNG OF P { ! ! 5 g g
| |STIFFENER | } } ! ! i . | i
| Jc)SAMING OF | 7 | i i | | | |
| | ROUND ! ': ! i i 3 ! § ‘i
oo ! i i i i
2.3.4,1PRESSING OF  [SHAPEARADIUS|MAJOR | | R o |
| |BLADEASLOTTING [ ! ! g g % }
I { P { | ‘ ;
23,4, 8ELDING OF  [SURFACE  |MAJOR {VISUAL | DRAWINGSPR:A:337 | -- [MQOD | 1l
| |BLADE [QUALITY | | : i § i i 3 3
o { | | l ‘
b ISOUNDNESS  [MAJOR | 9T | BHE:NDT:RP:PT:01 mg;mim { [




| QUALTTY CONTROL PLAN FOR

Q.P.ND. :FAN 317

| REV.HO. 04

| RADIAL FAM INPELLER ASSEMBLY + DATE: 11 08 97

| CONICAL COVER PLATES PAGE:D5 OF 1

{ R

(1 12 13 W | § |7 | 8 KRS

[ | | | - | I } | —

12,4, [NEAR PLATE | i . | [ | l I l

oo | l | l . | % ! |

[2.4,1/6A5 CUTTING [VARIOUS  |MAJOR [MEASURE- | F.0.T |  ORAWING 8PR:QA:500 | -- [MQCD |

I |LENGTH aND | INENT ] | % NOTE ¢ | | |

P | SHAPE i | l | 2 | | {

b | | 2 | j | | | |

|2.4.2)DRILLINGE  JHOLEDIA® | ™ | ™ | RAMDON |  DRAMING SPR:QA:S00 | -- [MOCD |

| © |COUMTER  |PITCH t 1 | ! | | | {

[ {SINKING | P | | ' | | |

|2,4,3[H0T PRESSING | HOT PRESS_ | ™ (visuA | ™ | PR.QA.SLS it

| [OF BLADES  |ING TEWNP, | | 1 ! { ! ! |

| J(IF APPLICABLE) l ! | ! | % ! !

b [SEND RADIUS | ™ |MEASURE- | " | -H0- |- (40 |

P |AND HEIGHT | [NENT ] ! | ! ! |

b { i \ I | ! | b

b | | | ! l ! i | i

12.4.4]ROLLING  [BEND RADIUS | ™ | -DO- | RAMDOM | DRANING & PR:QA:SO0 | __ [MOOD |

l I ! { | | | b |

|2.4.5]WERR PLATE | { | | | | 3 | |

| ASSY UF ] | J | [ | | % %

[ |APPLICABLE) | | | | { ! oo |

b ! ! | | . | | | [

| |WELDING OF JSURFACE | ™ | VISUAL | 100% | PR:QA:337 & DRAWING | __ [MOCD |

| [WEAR PLATES [QUALTTY & | | | | . | ! |

| |AND CENTRE |WELD SIZE | { { | { ! Lo

L ! | | } | 3 | ; !

Voo {¥ELD P" ] M ] 1003 | BHE:MDT:RPIMT:OL |01 it |

{ |SOUNDNESS | f ! | aoTE 3 IREPORT |
| i t i l i 1 !

[2.5. |CONICAL CQUER| ! ! i : i i { {

| PLAIE | | | i ! 5 i ! |

{1 ! i | | b | 3 : |

12,5.1{COVER PLATE [ID,00 AMD  |MAJOR [HFASURE_ | 100% |  DRAWING 2PR:Q4:500 | -- [MQOD |

| IROLLING  MEIGHT OF | [MENT | ! ! ! i |

P - JCONE | ! | i | f | |
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| QUALITY CONTROL PLAN FOR

PR |
| . © REV.NO.04 |
[ RADIAL FAN INPELLER ASSY + MTE] B9 |
| CONICAL COVER PLATE AGE07 of 11 |
‘ ~ |
§1 12 13 '+ 15 16 |7 |8 ERREE ;
l 1 - } | 1 I |
(o ! [ Lo ool 1
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| QUALTTY CONTROL PLAN FOR 0PN PR |
I REV.NO.O4 |
| RADIAL FAN INPELLER ASSY : DATE:11 08 97 |
| CONICAL COVER PLATE PAGE:08 OF 11 ;
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[8SSEMBLY | | |cwRT | | L] FOR AUSTENITIC
| | | I | | | [STAIMLESS |
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P |& OF WEAR PLATE | | | | o] o
| [HALVES | | | oo |
{2.6.9]DYNAMIC ™ [RESIDUAL  [CRITI-{UNBALAMCE| ALL | DRAWING & PR:QA:306,307 |HISTORY NQCD | !
| |BALANCING OF [UNBALANCEMENT CAL {COMPEN- |[INPELLERS]  309,314,323,338  cad | | N
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NOTES; it

1) GAS CUT EDGES SHALL Bﬁ mo smm ssronz usuams, 3

’ , :
|2) INPELLER SHALL BE eivgﬂ P!mﬁz coar NITHIN 4 ms m smr m.asms
| S PER PR:QA:590.MELD; SHALE NOT BE PAINTED, |
I3 IV cnss oF qusucr% A;ggﬁmm ALLOY STERLS
- &

(n) usuxens SHALL se otmuneo as psam szé Tx m 39 Posnmn um;m;w

g
o)
—.
.
ot ™
a0
§

(i) LOW HYROGEN ELECTRODES, SHALL 8 BAKED FOR 2 Hrs ssmsu 37&* mm a0 ‘ﬁELb n{ HOLDING ove

AT 120-150 DEGREE C* BEFORE USE. § | ‘ 1

(iv) ELECTRODES OPEA T0 Mmsmfas HORE THAN Jlm sm 3 xmxa) o mxm ¥ ng
SN NAMNER, | |

(v) ALL THE BUTT JOINTS SHALL BE mwsfn T mve SLAG, U!EUSED m EC M0 mﬂ;.

(vi) BUTT VELDS. N PLATES OF SIZE 1088 44D BELOH-SHALL s&res?sa 8- m«:«mﬁ mwsw FOR- o
Asommsxzs,mmursumsmuf , : o :

¢ :

A)HEAT TREATHENT SUEDM Wﬂﬂ:ﬂm COVERS: m iéuar IF CONENTIONL nﬂﬁpia&s. R
IF A KE. WERAL 15 USED IN mmmmsmnoﬁmss RELLEF REQUIREHENTS L s& cammf:r | —sa;
5)OLAE WELDS . BE. TOE GROUMD TO,4_HAX DEPTH OF 0.6 W AT TIE_ERTRY - ‘XIHHILLH uf SER
100 M LENGTH,BLADES WELDS ¥ITH CENTRE PLATE AND COVER PLATES uiALL BE-SHOOTHLY ROUNDED: ps S
8) msemon OF FLATNIBSED BOLTS SHALL hOT EXCEEB 5, ; : :

——.——-.—.—-———-——.—.———————.-—..——.——.—.—.—-——_.—.———_

in IH?ELLERS SHALL BE IDENTIFIED HITH ¥ 0,0 ,DU ﬁﬂ &"RODUCT L .
|8Y PAINTIIG SHARD PUNCHING DIRE" TION: OF ROTATION S"fMJ. Bt "A"%IED N Y#E I

] -
{8) CENTRE ’PLATE/BACK P!,ATE SHALL BE STRAIGHTENED ‘59 1!4#/!’ SUBJE"T 10 "!E !;'%X‘xﬁx},‘# 0 2 Hﬂ
19) JOINTS |SHALL BE FULL PENETRATION: WELD JOINTS,. P L T o

{10) SURFQM‘C_K&,SHBLLQEJMU‘&_& 1.8 RE:
| INCASEOF AUSTENITIC STAINLE’?S STE..L
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| CONICAL COVER PLATES PAG.. 11 OF 11 |

|

! 2 E T 5 7 8 ! |

‘ !

|

1

113 THIS IS APPLICABLE-FOR~TMPELLERS WITH TAPERED EORE HUSB,

i A THIN C04T F§/7§ AIN BLUE SHALL BE UNIFORMLY APPLIED IN THREE BAND

: HALE PLUG TAPER GAICE, THE ”A‘”” SHALL BT INSERTED IN THE TAPER BORE

: SHALL BE ROTATED 3Y 120 DEG, ROTH CLOCKWISE AND ANTICLOCKMISE, THE SA

i THE B UE TRANSFER OM THE ‘A?ED BORE GIVES THE EXTERT OF MATCHING OF B
100% CONTACT AT THE SMALL AMD 3IG FEDS OF TAPER FOR 30% OF HEIGHT Of

S AT 120 DEG. APART ON THE
oF T
e

i

SHALL BE TAKEN OUT AND
(R
‘f_‘ﬂ

F
THUM OF 70 % THE BLUE TRANSFER SHALL BE OBTAINED AS SHOWH

THE CENTRE 40% OF THE HZICHT 70 4 I
IN THE SKETCH GIVEN BELOW:
AREA HEIGHT

] 0 \\ AJ/ w

|
|
l
i
|
!
I
!
!
{
| REQUIRED FOR IKPELLER
1
I
I
!
!
I
|
|
|
114)
|
|15)

12) SCAKING TIME COMPUTED AS SOAKING TIME REQUIRED FOR IMPELLER RING SUBTRACTED BY SOAMING TINE
ASSY (HITHOUT COMSIDERING FOR BUTT WELD OF RING )

13) PERNISSIBLE FACE OUT 0N THE IMPELLFR COVER PLATE IS A5 FOLLOS.(IF HOT PROVIDED IN DRG.)
THPELLER TIP DIA IN M MAYTHUN FACE OUT
Up 70 1000 3
>1000 UP T 2500 5
\’)KOO 5

14) PR:0A:206,307,308,738 ARE APPLICARLE FOR DRZL SHOP ONLY. SWCunTRACTRS SHALL DEVELDS THEIR UM
BALANCING PROCEDURES BASED (0 #/C MAMIAL,

15) INSTRUMENT NO. FOR MEASUPERENTS OF ,LANCE GROOVE DIA MMy BCTE SHALL 3E RECCRDED IN HISTORY CARD

£
ES.THE BLUE SHALL BE HAVING
E ROM EITHER EMD AND OVER

HE THPELLER AMD THE GAUGE

i
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| 3 JWELD SOUMDMESE CGRITI HF 1100k ! BHE zHOT 2P HT! IROT THROTL !
i [ | | | i ! H IREPORT | |
[ [ i | I ! ' | ! |
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| 1 PINFLANGE IOTRESS RELJEF |TIOM OF ! ! H FGHERT | |
| | HELDMENT 1OvLE 1 THY-CHART | | i t Il i
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1 .
MOTE 1: 1) WHEREWER JIG 16 MOT EMVIGIGED THE SAME SqALL BE HARKED FOR DRILLING AND INEFEDTED AND THEN
OMEY TO BE DRTLER

'

i

2 K i B & r g ¥ 10 t1 . 3

b !

! 1

INOTE 2:0i] WEL{ERD NI WELOTNG PEOCETHMEG S| BE Gual PRIED A% PER QSME 5B 1K 70 3 6 POSITIDN. i

) |
1

H 1

H |

|

H

]

1

iid WELD TOES SHALL BE GROUND,. MAxiMe JEFTH OF GRINDING PERMISSIBLE 15 0.5 MM.

114} 'WELDS BHALL BE CLEANED TH SETHEEW PASEES AND FURTHER WELDING BROULD 5F CONTINIUED AFTER
ENEURING COMPLETE REMOMVAL OF [EFECTE.

NOTE 3: i}THE BOTUAL MATHINED DIMENGIONS OF END PIN O0 AND HOLLOW SHeFT IO SHOULD BE VERIFIED AHD
- RECORDED BEFORE FIFE IE HEATED FOR SHRIMC FIT.

F
i _ :
| . 1
I 130 HOLLOW TUBE SHElL BE HEATED OMLY BY PRODUCER GRS ™OrACETYLEME FLAME THOLD NOT £F uGED. |
1 iilY THE PIN BHOLD BE IMDERTED IK THE FIPE [N WERTICAL FOSITION OMLY, 1
1 THE PIM AXIS BHOULY nOT BT IMNCLCIMED WITH REFEREMOE TO PIPE AXIE LPIM [MSERTION OHALL BE H
1 COMPLETED BEFORE FIPE TEMPARATURE FALLE DOWN FROM 300 DEG C. ¥
{HOTE @ i) THE RELATIVE DISTANCE BETWEEN THE BEARING BEATS RITH REFERENCE TO FLAMGE SHALL BE E?Rll.‘.’ll‘l’ i
i "5 FER ORAWING,

H :IIWMfEFETFmiﬁEﬂMBEﬁEFETMMBELLW
i
i
I

10Fa OF SHAFT IN M 1022 I8 -GS - AET10 100-150 t

| } ; X -
FOFFEBET PERMITTED 1IN MM La Q.16 . 0.2 0.3 L 1

i — — — —n
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| | 2 I3 b4 19 | & | F I B 1% i 1 11 H
1 I ) ! | ! ' 1 i H | ]
i 1 iiy) . HOLEH OF PING SRALL BE CHECKED ~OR LENGTHE 014 ETHREADGTZES. | b
! i iv] ALLAYE DIFEFE]WE}N.LBEIEH.FEBFRMCHEEH]EIL‘!MH.LTCLERHEEI’:REH]!E:.HLHTWE b
| I vl JURFACE FINTSH AT BEARTHNG SEATING ARCAT 13 CRITIEAL AND SHALL SE &6 FER ORAHINGI. i
I i H P i b i f I | i i
i IMOTE 5: 1) ¥EY SHALL BE ACSEMELED TO THE SHAFT AND SCRFWED. I | | ;
i | 1i1WMD.EIJNﬂFHDUI£TNﬂElHWTRAGTEB¥FIRHﬂmEIFWE—W.LB‘EWEDHIJ?MHTE{JW :
! | Ch TH TUBE i N ! |
: INDGE &: i} LOW HY[ROGEM ELEL‘.THUI:EG GHELL E!E BakED: FOR 2 Hes ﬁnEnET IO 30 OGRS 2 | i
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QUALTTY DEPARTMENT
AMENDMENT TO QUALITY WORK INSTRUCTIONS (-SQP)
Q.W.I.NO: paN337 REV: g0 AMENDMENT SL NO: (A | 1

DESCRIPTION:
: AP IMBELLER HUB

DATE:13 01 94

REVISION.

DETATLS
CLAUSE NO AMENDED AS BASTS FOR AMENDMENT
REMARKS
GENERAL ALL DOCUMENTS REFFERRED IN REVISION STATUS IS
COLUMN 6&7 SHALIL BE OF LATEST NOT MENTIONED IN

THFE DOCUMENTS REF-
ERRED

Preparad by B-ww&ﬂ-w

Approved by

Distribution: As per standard distribution list,

et st i



BHARAT HEAVY ELECTRICALS LTD @ CQUALTTY CONTROL PLAN FOR
RANIPET 632 406 (INDIR)
QUALITY ASSURAKCE DEFT. AP DMFELLER HUB

: . | DATE
PAGE :
{PREPARED BY: m~m>v$w§mau§ BY: «wﬁ;\ﬂ)\’w‘\ APPROVED BY: wa\(vl\F,\\
S No {COMPOMENT & | TYFE OF {QUANTUR|CHARACTERISTICS A AGENCY | INSTRIMENTS FORMAT | REMARKS
OF

REF
CPERATION CHECK STD REQUIRED ,. oF
CHECK | RECORD

.

2 3 4 5 6 7 8 9 : 10 i1

[ e

1.0 |RAW MATERTAL |MATERIAL | 100% [SPEC" R CARD | OC — RAA
IBACK COVER , |VERIFICA-| |HEAT RO
COVER RING, |TION C B “
RIBSEFLANGES M

4 1 AT DT G arme ATy T N0 CONAR o & o, p¥yral) 3 Xaynd wtin :
Lede LUVER % S MEASURE- -G~ Hu..(b.,rn s an.Km.L Kxn ...DE.E# nhb..wmx.ﬁr i
¥ Ly y o !
HENT ¥ ) PROTRACTOR .
E
T ITRRITAT AT
: H EF TEPLATE . i
4 1 4 TN AT TANCm ™ LEAT T ITRITCCY (IR DT L T H b ia 33l TAT DT TN 11._)5; L TTTY i
Lelal w_(C..,.n.n? nAs Uloeil T AU Ead 0 mbhrn. S R L L Y .L.Nﬁh h.(n(f..h.».hhi_. .TC» i
iprTem SITT ™ ‘ DU YT AT LTINS T '
{BUTT WELD : iBREHDT (RP1UTUZ REFCRT
! : ! ! ! !
1 i 1 B H
t ¥ m ' m 1 i }
A 4 A AT TR TY TITYR (T TOT, ™ i CHTTLY 3O AT YT .33 T ihaiaYed nore ! e Aﬁﬂd}. LTT T AT T !
m.'. Lo LUYIL DS “hgbcal T DiEr BCETING O R Lo A | ERHLER ;o wErin i
VRO AT Iagen 'NTRT ST H t [ Tas:30/03:4 fo-
m._ﬁ(LrLta el i 30TH S1DES ; ; {GAUCE aree
| 1 : H
i 3 i i _ w
" ! ' ' ! _
~ e ey — - t ™A AN T ka'a ™Y ! have e T T !
T , IR S : - ;T N, L PTAT TIAT AT IvERALAR DEY AL G
' - AT ! . ' ITNATIR % A e e
PO RE A IPROTRACTIR =
i § ] 1 1
{ | _=rrers
BN
1 9 T armeme ™ N TN ™ ™ A T
1.3 TR PR -2 -0 -G 2o~ K- 1 D0 -G~ LG

UV




] {‘.«,«‘,

i
HEY f-
ion

2N TRTN

tGapy

L

QUALLITY CONTROL PLAN FOR

AP TYFELLER HUB : ; . PAGE

PREPARED BY: IREVIENED BY: mwmmwocmu BY:

| H - ! ,
S ¥o [CGFOET & | T OF |gmmnilcRRACTRISTICS  [REF ACCPT |RGENCY | INSTRUMENTS FoRaT | REERKS
:
{CPERATICN CECE , OF sy STD REQUIR oF .
b ome | | RECORD

Fay
[ 3]
(9%]
[ =Y
wn
[=4]
~3
[¢2]
U
|
<
[
Y

)
i
m ~
A 4 A QO INT A7 kanid 1N w™rrT Uil [t o Toll ghninTay WA af'a Vsl N TITT T TV SUATYOTN TRV
11.4.11HUB ASSEBLY WELD “.._.cca FILLET SIZE, POSi-; DRG &PRRASCC - (€ FILLET FAUGE, TAFE oG
™. b gl Sed ARSI P w7
D lbmpmr lgaumy | TION OF STIFFEVERS | | TRY*SCR, GAUGE
H :
! ! ! ' B i !
! ! : ; FOR STIFTENER, :
“ . “ H B TR FTTRIN “
L i : . : Srab. vz, '
! = ki '
. “ ] { [
4 A Al srvr A IR CTIITY, ™Y [T 2 s atnl Al et ~re T 1Y T AT
[ N BN 23 IMEASIRE- | TO— 1CERE EIT OF ; M VERNIER, D MOIC w jee
1] § .
I IBORE RCED- VET BORE,TD OF BORE,  -T0- 00~ ! -0~ VERNTIR DEFTE TAUGE|
i | : ; , R te e
_ Ra ¥ al [ Loymem Ty PRI AN 4 “ m
w BEL S : poesr ing suns ; m !
Imn preer TTYThIA ¢
t ! {FOR BUSH FIXLNG : H !
! ! ! ! ! ! !
+ ’ N ~ _ w 1
t -t . H LI ! i
.42 o TIERL PMOM 003 o - D -no- IYERNTER f1og
fl 1 1 [l [}
“ 1LTTT Ty, ¢ { 1 : ' H
: TREL LR ! : : ' :
! ! { { ! ! i | !
N H il B
1 + 4 1 ¢ 4 4 ] _
: 4 1 tmrrmgr cerrwy eI My N et - = e vy e s : VST e sre—ra
IR S~ T4 JFTD ; R TTT T T — ~- VI T OTTE OTHEITDG ¢ -
] 1]
* _. M orearRmTy IATTAT Ty { ! . : :
: ;UD ADOLIDLL ALl ; ; i ,
! 1 ~ * i 1 i
! ! : . : !
4 3 . ™ v .113_4113.11.1.)’ ! - w.. AT TR e e _7J1 TmL A S _ _.
1.2, 3 00R 19TV TFATWERTET R 00~ WRIR NTO ZTAETHL BATITT00%/ ; _— e
LR R Rt ; I s s R=rt {HT
I 7Y rTa W WITART AT e v CAD TR TITRATY iv 2 a2l Yy
[ S SRiR CLAY UE BB 1 B 51 C R R Y “.tn..m.....b' m(an.uA.ﬂ
1




QUALTTY CONTRCL FLAN FOR QP NC : FAN 337
REV NO: 00
. DATE : 22 11 93 .
AP THPELLER HUB _ | PAGE : 04 OF 04
PREPARED BY: ' |REVIEVED BY: APPROVED BY:
S Mo [COPONENT & | TYPE OF |ouanTu|CmRACTERISTICS  REF ACCPT |AGENCY | INSTRIMENTS FORMAT | REMARKS
CPERATION amx | oF STD ST REGUTRED oF -
| CHECK RECORD
1 2 3 g | 5 6 713 9 10 11
. : 3
1.5.10HUB DRILLD% MEASURE- | 100% IbTa oF woiE, PTTCH,
BT POSTTION OF HOLES, IDRG & PROA:S00 | o¢  IpRmL 16, veRwTER.! 106
PIIOT HOLE FOR PCD CHECKING GAUGE
{DOVELL PIH
1.5.2/HUB PRESEVA- [VISUAL | -DO- (PRECERVATIO P—
by BV TREORARY RUST | o - - !
m 'PREVEMTTVE “ ! : | !
m .“ | | _ :
| w ! _
w ! ! _
| | ! !
W m m w
M { m m _
| _ | _ !
- ,‘-M,.»\ﬂ vllu\.v: R A« = AWPM —— ..Rv".n. .
CoLrz L 0t & 0 O ( ﬂ -8 . (
- ) | !



MANUFACTURING QUALITY PLAN
BHEL: BAP:RANIPAT Item/subsystem: QP:No:  FAN 328 PROJECT: ~ STANDARD
TAMIL NADU - 632 406 AN IMPELLER Rev: No: 02 OACKAGE « .
Date: 16 02 10
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1.0 | MATERIALS
PLATES FOR | CHEMICAL, REVIEW 100% | RESPECTIVE RESPECTIVE Tc | P |vx |*Material
HUB, BLADE, MECHANICAL OF TCs MATERIAL MATERIAL s stocked
COVER AND | PROPERTIES & SPECIFICATION | SPECIFICATION after
ROOT ULTRASONIC verificat!
STIFFENER on TC by
EXAMINATION BHEL
>0 | PROCESS
' CONTROL
51 ATTESTATION
1+ | VERIFICATION
2.1.1. |a)PETALSOR | RMA NO., VISUAL 100% RMA CARD RMA CARD - P lw
HUB ASSY MELT NO.,
b) BLADE MATERIAL
c) ROOT SPECN.
STIFFENER (IF
APPLICABLE)

Record of revisions

Rev O
Rev 01 dt
Rev 02 dt

Original

issue
06 07 94 Revised editorial correction
16 02 10 format modified and revised reference norms updated.

Best regards,M - Manufacturer
B - BHEL /BHEL Authorized Inspection Agency,
C -Customer, P - perform,

V - Verification of reports

W - Witness, TC - Test certificate
DR - Dimensional report.
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MANUFACTURING QUALITY PLAN
'IE"EIEIII_L EQPD:LFJ{ANQQQZOG Item/subsystem: QP:No: FAN 328 PROJECT: ~ STANDARD
AN IMPELLER Rev: No: 02 PACKAGE : --
Date: 16 02 10
Page : 2 0of 010 CONTRACTOR: BHEL/RANIPET
QUANTUM REFERENCE ACCEPTANCE | FOR
1 COMPONENT & | CHARACTERISTICS | TYPE OF CHECK OoF DOCUMENTS NORMS MAT | Agency9 | REMAR
OPERATION a CHECK OF [ M c KS
2 3 5 6 7 10
2.2 | HUB(DISHED END)
DRAWING & NOTE1 | DRAWING &NOTE1 | DR | P | W
2.2.2. | DIMENSIONS PROFILE, OD, VISUAL & 100%
HEIGHT MEASURE MENT
WELDING OF PETALS | 1) WELDSIZE & | VISUAL & 100% DRAWING & &NOTE2 | DRAWING &&NOTE2 | NOT | P | V
FINISH MEASURE MENT BHE:NDT:RP:UT:02/L | REPORT
BHE:NDT:RP:UT:02/LA | SnEilE AT
2)WELD UT/RT 100% TEST &NOTE 2 SHENDT:RPiME:01, | DO- | P | W
SOUNDNESS bHE:NDT:RP:MT:01/ | HIRDTHREMT:
LATEST
2.3. | HUB WELDING WITH
COVER
2.3.1 WELD QUALITY | WELD SIZEAND | VISUAL&MPT | 100% SRAWING AND SRANING AL 1/ DR |P| W
FINISH & bHE:NDT:RP:MT:01/ LATEST '& Noté >
SOUNDNESS LATEST & NOTE 2
2.4, HUBASSY BOARE DIA & HEIGHT 100% DRAWING DR |P| W
MACHINING HEIGHT MEASUREMENT DRAWING &




MANUFACTURING QUALITY PLAN
BHEL: BAP:RANIPAT Item/subsystem: QP:No: FAN 328 PROJECT: ~ STANDARD
TAMIL NADU - 632 406 - No-
AN IMPELLER Rev: No: 02 PACKAGE : --
Date: 160210
Page : 30of 010 CONTRACTOR: BHEL/RANIPET
QUANTUM REFERENCE ACCEPTANCE | FOR
1 COMPONENT & | CHARACTERISTICS | TYPE OF CHECK OF DOCUMENTS NORMS MAT Agency 9 REMAR
OPERATION 4 CHECK OF M C KS
2 3 5 6 7 10
2.5. | BLADES
2.5.1 | HOT PRESSING PROFILE CHECKING WITH 100% DRAWING AND NOTE 4 | DRAWING & NOTE-4 DR P| Vv
CHECKING
FIXTURE
2.6. | IMPELLER ASSY
2.6.1 | HUB+BLADE WELD** FINISH& | VISUAL & MT 100% BHE:NDT:RP:MT:01/LA | BHE:NDT:RP:MT:01/ NDT P **Blade
WELDING SOUNDNESS TEST&NOTE 2 LATEST&NOTE 2 REPORT with
P W hub fit
2.6.2 | ASSEMBLY CHECK PROFILE CHECK & | VISUAL 100% BHE:NDT:RP:MT:01/ - up shall
BLADE PITCH DRAWING & NOTE LATEST&NOTE 2 be
2.6.3 | HEAT TREATEMENT ensured
before
2.6.3 | STRESS RELIEF COMPLIANCE TO TIME & 100% BAP:HT:001/LATEST BAP:HT:001/LATEST HT P| Vv ;’:"ea'd'“g
STRESS RELIEF TEMP.CHART AND NOTE 7 AND NOTE 7 CHART fixture
CYCLE VERIFT-CATION
2.6.4 | PROFILE PROFILE MEASUREMENT 100% PROFILE SETTING NOTE 8 DR P| w
CORRECTION AFTER FIXTURE
STRESS RELIEF
NDT P| w
2.6.5 | NDT WELD SOUNDNESS | MT 100% BHE:NDT:RP:MT BHE:NDT:RP:MT REPORT

01/LATEST

01/LATEST




MANUFACTURING QUALITY PLAN
BHEL: BAP:RANIPAT Item/subsystem: QP:No: FAN 328 PROJECT: ~ STANDARD
TAMIL NADU - 632 406 . No-
AN IMPELLER Rev: No: 02 PACKAGE : --
Date: 16 02 10
Page : 40f 010 CONTRACTOR: BHEL/RANIPET
QUANTUM REFERENCE ACCEPTANCE FOR
1 COMPONENT & | CHARACTERISTICS | TYPE OF CHECK OoF DOCUMENTS NORMS MAT | Agency9 | REMAR
OPERATION 4 CHECK OF M (o KS
2 3 5 6 7 10
2.6.6 MACHINING
2.6.6.1 | IMPELLER 1D, OD,GROOVE MEASREMENT 100% DRAWING DRAWING DR P
DIA,HEIGHT,
HOLES
PCD,CHORD
DISTANCE
2.6.6.2 | FLANGE 1D,0OD,DRILL, -DO- P
HOLES, -DO- 100% DRAWING DRWING
PCD,CHORD,STEP
DIA, THICKNESS
2.7. | DYANMIC UNBALANCE UNBALLANCE 100% DRAWIMG & DRAWIMG & REPORT | P
BALANCING OF CHECK COMPENSATION NOTE 9 NOTE 9
IMLLER
2.8 | NATURAL # NATURAL # SHALL
FREQUENCY TESTING | FREUENCY OF RESONANCE 100% PRQA 301/IATEST PRQA 301/IATES REPORT P BE
BLADES CHECK CARRIED
IF
PRQA 590/LATEST | PRQA 590/LATEST - p DRAWINGS
3.0 FINAL INSPECTION IDENTIFICATION VISUAL 100% & PACKING & PACKING CALLS FOR
PAINTING DRAWING AND DRAWING AND THE SAME
PRESERVATION NOTE 10 NOTE 10
-

e The OUTER DIAMETER SHALL BE

CHECKED AT BOTH BOTTOM &
TOP END TO ENSURE NO TAPER

A

ON OD




MANUFACTURING QUALITY PLAN
BHEL: BAP:RANIPAT Item/subsystem: QP:No: FAN 328 PROJECT: ~ STANDARD
TAMIL NADU = 632406 | AN IMPELLER | Rev: No: 02 PACKAGE : --
Date: 16 02 10
Page : 50f 010 CONTRACTOR: BHEL/RANIPET
QUANTUM REFERENCE ACCEPTANCE FOR
1 COMPONENT & | CHARACTERISTICS | TYPE OF CHECK OF DOCUMENTS NORMS MAT | Agency 9 REMAR
OPERATION 4 CHECK OF M C KS
2 3 5 6 7 10

NOTE 1: HUB MANFACTURING
1) PETALS SHAL BE CALIBRATED BEFORE USE.
2) THE PETAILS BE ASSEMBLED AND TACK WELDED IN ASSY FIXTURE
3) THE PROILE OF THE PETALS SHALL BE CHECKED AT THE CONVEX SIDE WITH TEMPLASTE AS PER FIG -1
AND MAXIUM BAP BETWEEN TEMPLETE AND PETAL SURFACE SHALL NOT EXCEED 2MM AT ANY PLACE.
NOTE 2: 1) ROOT MISMATCH OF WELD JOINT FIT UP OF PETAL ASSY. SHALL NOT EXCEED 1MM
2) THE GAP BETWEEN CIRCU;AR TEMPLATE AND THE PROFILE OF BUILT UP DISHED END
AT THE WELD JOINTS SHALL NOT EXCEED 1.5MM(FIG.2).
3) ALL BUTT WELDS SHALL BE FULL PENETRATION TYPE.

THE FLATNESS OF COVER PLATE SHALL BE LIMITED TO ONE THOUSANDS OF THE DISHED
AND DIA IN MM(REF./FIG 3)

NOTE 3:

NOTE 4: BLADES SHALL BE HOT PRESSED AND COLD CALIBRATED.

THE BLADE TO HUB WELDS SHALL BE FREE FROM UNDERCUTS, HEAVY RIPPLES AND WELDS SHALL
BE SMOOTHLY MERGED BY WELD DRESSING USING SPECIAL TEMPLATE FOR WELDING SIZE CHECKING.

NOTE 5:

NOTE 6: 1) THE VERTICALLY OF ANY TWO BLADE SHALL NOT EXCEED 2MM WHILE CHECKING TEMPLATE (FIG.4).

2) THE GAP BETWEEN LEADING AND TRAILING EDGE OF BLADE SHOULD WITHIN THE MEDIUM TOLERANCE AS PER
PR:QA:500/LATEST.
THE LEVEL VARIATION OF LEADING AND TRAILING EDGE SHALL NOT DIFFER BETWEEN ANY TWO BLADES BY 2MM
(FIG.5).
THE BLADE PROFILE SHALL BE CHECKED WITH SETTING TEMPLATE AFTER WELDING.
THE IDENTIFICATION HOLE FOR LOCATION OF BLADE SHALL BE PLUGGED AFTER CHECKING.

THE FLANGE OF IMPELLER SHALL BE DRILED WITH DRILL JIG.

3)

4)
5)
6)

NOTE 7: HEAT TREATMENT
1) THE IMPELLER SHALL BE STRESS RELIEVED AFTER FULL WELDING.
2) SUFFICIENT CARE SHALL BE TAKEN TO AVOID DISTORITION.
3) STREES RELIEVING SHALL BE CARRIED OUT PRIOR TO FINAL MACHING AND AFTER ALL CORRECTION.
4) ONE ESCAPE HOLE OF DIA 6MM IS TO BE DRILLED ON THE COVER PLATE BEFORE STREES RELIEVEING AND
THE SAME SHALL BE PLAGGED AFTER STREES RELEVEING.




MANUFACTURING QUALITY PLAN
BHEL: BAP:RANIPAT Item/subsystem: QP:No: FAN 328 PROJECT: ~ STANDARD
TAMIL NADU = 632406 | AN IMPELLER | Rev: No: 02 PACKAGE : --
Date: 16 02 10
Page : 6 of 010 CONTRACTOR: BHEL/RANIPET
QUANTUM REFERENCE ACCEPTANCE FOR
COMPONENT & | CHARACTERISTICS | TYPE OF CHECK OF DOCUMENTS NORMS MAT | Agency 9 REMAR
OPERATION 4 CHECK OF M C KS
2 3 5 6 7 10

NOTE 8: PROFILE CORRECTION
1) BLADE PROFILE SHALL BE THERMALLY CORRECTED AFTER HEAT TREATMENT WHEREVER REQUIRED.

2) THE VARIATION ALLOWED SHALL BE AS PER TABLE 1.

NOTE 9:

NOTE 10:

NOTE 11:

1) PRODUCT NO. SHALL BE HARD STAMPED BEFORE DYNAMIC BALANCING.

2) ALL THE TACKS, UNDERCUTS SHALL BE FILLED. GROUND OFF OR CHIPPED.

3) THE BALANCING IS TO BE DONE WITH MANDREL. THE MANDREL SHALL BE FIRST DYNAMICALLY BALANCED TO
GR.1 OF ISO 1940 THEN SHOULD BE ASSEMBLED WITH IMPELLER.

4) THE COMPENSATIONG MASS SHALL BE PROPERLY SECURED AS PER DRAWING. THE CUTOUTS ONCOVER
PLATES SHALL BE REWELDED AFTER FIXING THE COMPENSATING MASS.

THE IMPELLER SHALL BE IDENTIFIED WITH W.0O.NO., D.U.NO., PRODUCT NO. AND SUB-CONTRACTOR CODE
BY PAINTING AND HARD STAMPING

TOLERANCE FOR AN FAN IMPLLER BLADE CHECKING WITH THE TEMPLEATE AFTER WELDIMG TO THE HUB.

AN FAN IMPLLERS ARE OF WELDED DESIGN. THE CORRECT FORM AND THE LOCATION OF THE IMPELLER BLADES CAN BE CORRECTED ON THE
COMPLETED (FINSH WORK) IMPELLERS BY THE APLICATION OF HEAT WITH PROPER BLOW PIPES (GAS ORCHES).

THE CHECING IS DONE WITH THE HELP OF CHECKING FIXURE WHICH IS FIXED IN THE CORRESPONDING DISTANCE TO THE IMPELLER CENTRE
ON A BASE PLATE. THE IMPELLER IS LOCATED ON A PIVOT (CENTRE) AS SHOWN IN FIG.6.

THE TOLERANCE ARE SO ESTABLISHED, THE THE AERODYNAMIC REQUIREMENTS AS WELL AS THE MANUFACTURING METHOD CALCULATIONS
ARE SUPPORTED.

THE FOLLOWING MEASUREMENTS ARE MADE, WHERE THE BEARING SURFACES OF THE CHECKING TEMPLATE SHOULD LIE (FIT) AGAINST THE BLADE.

(1)

GAPS BETWEEN THE IMPELLER BLADE AND THE CHECKING TEMPLATE ON 3 LOCATION OF THE BLADE.(REFER FIGURE7?).

a) ENTRY (AFTER THE ENTRY RADIUS), b) MIDDLE, C( EXIT (BEFORE THE CHMFERING)

THESE MEASUREMENTS ARE DEALT ESSENTIAL AT THE OUTER SECTION OF THE CHECKING TEMPLATE AS WELL AS AT THE SECTION THAT LIES
UNIFORMLY OVER THE IMPELLER BOTTOM. (REFER FIGURE 8).

FOR THE EVALUATION, THE OUTER SECTON IS USED. THE MEASU REMENT AT THE INNER SECTION SERVE MERELY THE INFORMATION AND
INTERPRETATION WHEN LARGE DEVIATIONS ARE PRESENT AT THE OUTER SECTION. (REFER FIGHURE 9).

2) PROFILE CHORD LENGTH AT THE OUTER PROFILE SECTION.
3)THE DISTANCE (5) OF THE ENTRY EDGE FROM THE IMPELLER BOTTOM. WHEN THE LARGE DEVIATIONS ARE PRESENT IN



MANUFACTURING QUALITY PLAN
BHEL: BAP:RANIPAT Item/subsystem: QP:No: FAN 328 PROJECT: ~ STANDARD
TAMIL NADU = 632406 | AN IMPELLER | Rev: No: 02 PACKAGE : --
Date: 16 02 10
Page : 7 of 010 CONTRACTOR: BHEL/RANIPET
QUANTUM REFERENCE ACCEPTANCE FOR
1 COMPONENT & | CHARACTERISTICS | TYPE OF CHECK OF DOCUMENTS NORMS MAT | Agency 9 REMAR
OPERATION 4 CHECK OF M C KS
2 3 5 6 7 10

DIMENSIONS (5) THE FOLLOWING INFLUENCING FACTORS ARE TO BE CHECKED.

a) DIFFERENCE IN THE PROFILE CHORD (4)
b) THE FORM OF THE ENTRY RADIUS

TABLE-1
FAN SIZE INDIVIDUAL BLADE SUM OF THE TOLERANCE OF BLADE ON IMPELLER
WELDED ON TO IIMPELLER
ALLOWABLE PARALLEL ALLOWABLE DEVIATION FROM ALLOWABLE AVARAGE PARALLEL | ALLOWABLE DEVIATION
GAP IN (MM) PARALLEL GAP IN (MM) GAP (MM) FROM PARALLEL GAP IN
(MM)
AN 13 4 2 4 15
AN 18 5 25 5 2
AN 20 6 3 6 2
AN 21 6 3 6 2
AN 22 6 3 6 2
AN 25 7 3.5 7 2.5
AN 28 8 4 8 2.5
AN 30 8 4 8 2.5
AN 31 8 4 8 2.5
AN 33 9 45 9 3
AN 35 9 45 9 3
AN 37 10 5 10 3
AN 40 11 55 11 35
AN 42 11 55 11 35
AN 45 12 6 12 3.5
AN 47 12 6 12 3.5
AN 50 13 6.5 13 4
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BHARAT HEAVY ELECTRICALS LTD : STANDARD QUALITY PLAN FOR : NAME OF CONTRACT PACKAGE : QP NO.FAN342
BOILER AUXILIARIES PLANT : : STANDARD :REV
.NO. 01

RANIPET - 632 406 ( INDIA) : SIPRAL CASINGS OF NDV,NDFV&NDZV : : DATE 29 11 94
QUALITY ASSURANCE DEPT : FANS - PAGE
010OF 04

PREPARED BY REVIEWED BY : APPROVED BY ;  —---cmomeemrm -
3 Suaiuaeohs Hh—A
S No COMPONENT & CHARACTE CLASS TYPEOF QUANTUM REFERENCE ACCEPTANCE = FORMAT
AGENCY REMARKS
OPERATION RISTICS CHECK OF CHECK ~ DOCUMENT STANDARD OF REC
1 2 3 4 5 6 7 8 9 10 11
1.0 MARKING SHAPE & SIZE MAJOR  VISUAL 100 & DRAWING & PRQA : 500/LATEST LOG QC/
PROC
CUTTING & & NOTE 1
EDGE PREPARATION
2.0 SIDE WALL LAYOUT MAJOR MEASURE - 100 & -DO- LOG QC
LAYOUT MARKIBG  DIMENSION VISUAL 100 & QC
AND PUNCHING
3.0 WELDING WELD SIZE MAJOR  VISUAL 100 & DRAWING & NOTE6 & 7 QC
ANDFINISH
4.0 DIMENSIONAL INSPECTION
4 HORIZONTAL DIMENSION *  MAJOR MEASURE- 100 & DRAWING&PRQA:500/LATEST& HISTORY QC *
INDICATED
TRIAL ASSY 1)DELLIVERY MENT PRQA:092/02 &NOTE2&5 CARD BELOW
OPENING DIMN PRQA:112/00 R49-335
2)DELIVERY DUNT CENTRE TO DIFFUSERD CENTRE DISTANCE R49-392
3)DIFFUSER ID REDIAL DIMENSION R-037
4)SIDE WALL& DIFFUSER AREA WATER LEVEL
5)TOP SUCTION CHAMBER EXTENSION SHELL TO DIFFUSER CO-AXIALITY
6)SIDE WALL TO SIDE WALL BETWEEN DISTANCES
7)DIFFUSER TO DIFFUSER BETWEEN DISTANCES
4.2 VERTICAL DIMENSIONS MAJOR  MEASURE- 100&  DRAWING &PRQA 500/LATEST & -DO-
QC
TRIAL ASSY INDICATED MENT PRQA: 092/ 02 NOTE 2.3.4

BELLOW PRQA:112/00
1)DIFFUSER ID RADIAL DIMENSION
2)DIFFUSER ID DIFFUSER AND EXTENSION SHELL CO-AXILIRTY
3)DIFFUSER TO DIFFUSER BEWEEN DISTENCES
4)DIFFUSER PLUMB OUT
5)DIFFUSER CENTRE TO SUCTION FLANGE TOP CENTRE DISTENCE
6)SUCTION FLANG OPEN OUT DIMENSION
7)FOOT WATER OPEN OUT DIMENSION
8)FOOT LAY OUT DIMENSION







STANDARD QUALITY PLAN FOR Q.P.No.FAN 342

REV. No .01
SPIRAL CASINGS OF NDV, NDFV & NDZV FANS DATE :
291194
PAGE : 02 OF 03
1 2 3 4 5 6 7 8 9 10 1

8)SIDE BLOCK & BLOCK DISTANCE FROM CENTRE
9)FOOT HEIGHT FROM CENTRE OF THE SPIRALCASIG

50  FINAL  CLEANING MAJOR  VISUAL  100& DRG&GMS/OPS DRG/GMS/OPS
INSPECTION PAINTING & RP 0674199 / 1ATEST - Qc
IDENTIFICATION
(MATCH MARKS)
P.NO.WO.NO
& DUNO .

NOTE 1: GASCUTTING NOTCHES EXCEEDING 0.8 MM SHALL BE REPAIRED
EDGE PREPARATIONS ARE TO BE MARKED BY PAINTS
MATCH MARKS ARE TO BE INDICATED

NOTE 1: 1)FOR RECTAGULAR FLANGS
a) CENTRE LINE OF BOLT HOLES PARALALITY SHALL BE WITHIM +/- 2.5 MM
b) PITCH DISTENCES FOR TWOCONSECUTIVE HOLE SHALL BE WITHIN +/- MM
c) DEVIATION IN FLATENESS OF FLANGES SHALL NOT EXCEED 3MM
d) DIAGONAL DISTENCE DIFFERENCE SHALL NOT EXCEED 1.5 MM/M
2) INSIDE OF CIRCULAR FLANGS THE DIMENTRCALLY OPPOSITE HOLE DISTENCES SHLL NO
EXCEED 1.5 MM/M.




STANDARD QUALITY PLAN FOR Q.P.No.FAN 342

REV. No .01
SPIRAL CASINGS OF NDV, NDFV & NDZV FANS DATE :
291194
PAGE : 02 OF 03
1 2 3 4 5 6 7 8 9 10 1

NOTE 3 : 1)INDIVIDUAL FOOT WATER LEVEL SHALL NOT EXCEED +/- 1MM
2)FOOT TO FOOT WATER LEVEL DIFFERENCE SHALL NOT EXCEED 2MM

NOTE4 : 1)PLUMB OUT OF FOOT CENTRE CENTRE WITH RESPECT TO THE LAY OUT SHALL NOT EXCEED +/- 2MM
2)DIFFUSER PLUMB OUT SHALL NOT EXCEED 3MM

NOTE 5: AFTER HORIZONTAL TRIAL ASSY BEFORE VERTICAL TRIAL ASSY ALL PARTS TO BE DISMANTLED
ALL THEWELDING AND HEAT CORRECTION OF HAVINESS SHALL BE CARRIED OUT AND
COTCHES AND UNDER CUTS SHALL BE REMOVED

NOTE 6 : )LOW HYDROGEN ELECTRODES SHALL BE BAKED FOR ATLEAST 2 HOURS AT 370 TO 430 DEG C
AND HELD IN GOLDING OVENS AT 120-150 DEG C BEFORE USE .
IF THE ELECTRODES ARE EXPOSED FOR MORE THAN 4 HOURS TO THE ATMOSPHERE THESE SHALL BE
REBAKED AND DRIED IN THE SAME MANNER
2) RUTIKE COATED ELECTRODES SHALL BE DRIED AT 120 - 130 DEG C FOR 1 HOUR BEFORE USF .

NOTE 7 : ALL BUTTJOINTS SHALL BE BAKGOUGED TO REMOVE ALL SLAG . UNFUSED ETC AND WELDED
ON THE OTHERSIDE .




QUALITY DEPARTMENT

Amendment to Quality Work Instructions (SQP)

QWI NO: SQP:FAN:343 :03 DT. 2207 95
Amendment no: A 2 OT. 02 01 03
Description DAMPER CONTROL ASSY
Detalis of Amendment
Note Basis For
Si.no. Amended As Amendment

2.2.2 PT shall be done as per BHE:NDT:RP:PTO1 for
layer of the weld for 10% of the damper shafts

each

Magnetic permeability
results false
indication in MT

Prepared by Reviewed By Approved By
\” QC/NDT K =R, l\« L \\_‘\\\_\ U
f‘?ﬁl oA R. Sanirapep Head (QA)
Controlled Copy
No
Issued to Shri

Amendment to Fan QP

Dana 1 ~F 1 1

T
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QUALTTY DEPARTMENT
AMENDMENT TO QUALTTY WORK INSTRUCTIONS ( SQFP)

QWT NO: SQP:FAN:343 REV 03 DATE : 22 07 95
AMENDMENT NO. Al DATE : 09 05 200!

DESCRIPTION: DAMPER CONTROL ASSY

DETAILS
CLAUSE AMENDED AS BASIS FOR AMENDMENT/
NO REMARKS
2.2.2 MT ON WELDS SHALL BE 10% PCM Ref BAP:QA:99:7079 ‘
dt 12 05 99 ( 6™ PCM for 98-99,
CINo 2.14)
Prepared by Reviewed by Approv.
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ii) GAS CUTTING NOTCHES EXCEEDIMG 0.8 NN SHALL BE FILLED BY NELDING BEFORE ASSY

HELD IN MOLDING OVEN AT 120-150 >6 ' BEFORE USE,

NOTE: | §)PLATES CUT BY FLAME SHALL BE CLEANED VO RENOVE SLAG MUNEVEN EDEFS
{ §ii) ELECTRODES OPENED TO ATM.NORE THAN 4 hrs SHALL BE REBAKED AND DRIED IN THE SAIE NANNER
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STANDARD QUALITY CONTROL PLAM FOR pNoFNGE Y T
| REV. M. 63 b

" IDANPER CONTROL ASSY | DATE: 20785
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119 13 4 b5 6 X1 18 re e !
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#430422D00UNENTS TEFERED IN COLUMN 769 SHALL G UF LATEST ONLY.Restses © 1 1 '

MOTE:3 i) FOR RECTACILAR FLANGES THE (ENTRE LINE OF BOLT HOLES ON OOPOSITE FACES SHUL B | '

DARALLEL MITH IN +/- 1M . ! | o !

i§) PITCH OF THO COSECUTIVE HOLES SHALL BE mmm T T '

1) CUNULATIVE VARIATION ON PITCH DISTANCE SHALL NOT EXCEED +/- 2 WM. | ! | '

" iv) STRAIGHTNESS GF LINE JOINING HOLES SHALL BE WITHIN +/-'1 W, oo '

v) CIAGONAL DIFFEDENCE SHALL NOT EXCEED #/- 1.5 WM /METDE SRJECTTO ! @} '

WX & FOR HS6 AD 3 WW FOR FLIDS, . T '

l I I 1 [ 1 &

§ [ ] ) 1

w) mmecf FOD FLAP LENGTH anmm R ) wa DIAGONALOTO 43 M4 ! ! 1 '

vii) BAXIM GUT OF CO-DXIALITY IS 1 KM FOR SHAFT HOLES AND MAX THIST ON FLAPS 1S 2 M. '

© viii) TOLERACE FI9 HOUSING INSIDE LENGTH AWIDTH IS O TO + 2HM AND FOR DIAGONAL IT/1S 0 T0 + I, |

»
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ix) GAD PETRTEN FLAD FLARGE AND DAMPER SHAFT FLANGE SHALL BE MAX 0.2 MM AFTER ASSY |
X} HXTUQE SHALL Bt USED FOR DRILL INS HOLES ON DANPER f!ﬂﬂ FLANGE WITH REFERENCE TO NEYMAYS,

l I I -
NOTE 4 ¢ Wi) KD, DU D“QDUCT NO Aﬂ() DI!!fCTIOH OF Q(}TATION SHALL BIE NINTED (}N THE Dm)ﬂl
l . I I

HOTE 5¢ :) sU!TuBlf HOI.E 10 Bi ORILLED DUQI?‘G ASSY 1N SHAFTS HI? HXING NINTEDIGMB SCI!EI
ii) SDLIT PINS SHALL 5E ENSURED IN ALL THE PINS CONNECTING LEVER AND LINK ASSY .
~ii7) ENSURE THAT AT FULL OPEN OF FLAPS POINTER IS FIXIED AT *0' DEG H

iv) ENSURE THE FIXING CF DIPECTION DLATE AND DIAL PLATE CORRECTLY. | H

v} ENSURE THE WELDING OF TEMPORARY STOPPERS AND YELLOW PAINTING AFTER THE HNAI. wﬂmwn
Vi) NINIMUM GAD AS DER DRAMING SHALL BE MAINTAINED BETWEEN FLAPS AND HOUSING.
vii)ENSURE THE TACK VELDING OF GRUD SCREN.NUT ON ADJUSTING RING .
viii) ENSRE PERDENDICULARITY OF FLAPS A ULL ODEN CONDITION.
1 VﬂuICAl.!TY SHALL BE 90 DE6 +/- 3 Df:b.
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b)

FOLLOWING WPS SHALL BE REFERRED FOR WELDING:_
MATERIAL COMBINATION . ‘

3) NAXTRAZO+WSLESSS -
GAS CUT EDGES SHALL BE GROUND SMOOTH BEFGRE WELDING.

!
]
;
!

H

INCASE OF GUENCHED AND TEMPERED STEELS LIKE NAXTRA 7@ OR EQUIVALENT,
MT/UT SHALL BE DONE AFTER 48 HOURS OF COMPLETION OF WELDING.

LOW HYDROGEN ELECTRODES SHALL BE BAKED FOR 2 Hrs MIN. AT 370430 °C

AND HELD IN HOLDING OVEN AT 120-150 °C BEFORE USE.

IN THE SAME MANNER

ELECTRODES OPEN TO ATMOSPHERE FOR MORE THAN 5 MINUTES SHALL BE REBAKED ch DRIED

.

! REV.NO.0?2

{ IMPELLER OF CZECH DESIGN DL TYPE DATE : 200695
] PAGE:03 OF Q4
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12.4. IHORDFACING | o B ; ! | ! !

! ! " ! ! i ! ! : !

12.4.1 1 HARDFACING ON!HARDNESS IMAJOR IHARDNESS | *x I MIN 500 BHN AND NOTE 2 IREPORT!VGCD |*¥*REF. NOTEl
! ! IMPELLER mr»cmm ! I CHECK } ! ! ! !

" ; . “ L “ ! ' }

12.5. 1DYNAMIC mpr»zouzm i ! ! ! _ | 1 !

12.5.11 IMPELLER ASSYIRESIDUAL ICRITI-IUNBALANCE! 100% | MANUFACTURING DRAWING !BALANC- -DO-

! ! _ .czm»r»zomxmzq CAL  !COMPENSAT- “ ! IING !
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13.0. .Humzaummopqhoz COMPLIANCE IMAJOR iVISUAL | 100% | PR:0A:512 f— -Do~

! IPAINTING ITO COMPANY '} - ! t | &NOTE 3 !

! + |PRESERVATION .mﬂpzo»moaor wmm, ! » ! ! "
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!
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|

BLADE WELDS SHALL BE TOE GROUND TO A MAXIMUM DEPTH OF 9.6 MM AT THE ENTRY AND
EXIT OF FILLET WELDS.BLADE WELD WITH BACK PLATE AND COVER PLATE SHALL BE

SMOOTHLY ROUNDED AT ENDS.

BACK PLATE 8HALL BE STRAIGHMTENED TO WITHIN 2 MM BEFORE WELDING.
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1 STANDARD oc»rma< CONTROL ‘PLAN FOR QP .NC.FAN347
. . REV.NO.22
IMPELLER OF GZECH DESIGN DL TYPE DATE : 200695
: PAGE:Q4 OF Q4
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NOTE 2: a) mrmoqmoam FOR HARD FACING IS CITORAIL-III OF ADVANI-OERL IKON/BOR-C OF D&H/
GRIDUR-60@ OF GENERAL ELECTRODES&EQUIPMENT LTD
b) PITCH OF HARDFACING RUN 8HALL BE 50 MM. |
c) WIDTH OF RUN SHALL NOT EXCEED 10 MM !
d) MAXIMUM  HEIGHT OF RUN SHALL BE S MM. :
e) ONE MOCKUP PIECE OF SIZE 25x25 MM MINIMUM SHALL BE HARDFACED AND CHECKED FOR
HARDNESS BEFORE HARDFACING oz BLADES ,FOR EACH IMPELLER.
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NOTE 3: IMPELLERS SHALL BE Emz:_u_mo WITH W.0.NO ,DUNO, AND PRODUCT NO. !
BY PAINTING AND HARD PUNCHING DIRECTION OF ROTATION SHALL BE PAINTED ON THE
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Doc Ref: ICL : 500

EE Inspection Check List Rev.No. |00
For
BPS Components e 10 10 2002
Ranipet
Page No. | Page 1 of 3
Sl Description & Application Inspection Painting &
No Drg No. Requirement i Preservation
Requirement
01 | Fixing Pin ESP | 1&4 B
6160 - 0130 / 03
02 | Outer Arm - I &II ESP 1,2,3&4 B+ C
6172 - 0031/ 03
6172 - 0039/ 01 s
03 | Shim Assembly APH 1&4 B
6171 0003 / 00
04 | Plain Bearing ESP 3&4 A (for machined Surface)
6172 - 0066 / 01 B +C(Other Areas)
05 | Sleeve Tube ESP 1,2&4 - DO -
6172 - 0046/01
06 | U - Guide ESP 1,2&4 B+ D
6172 - 0080
07 | Rectangular man hole ESP 1 &2 (for pl & sheet B + C
Door - 6124 - 0310/ 03 material only) 4
08 | Inner arm ESP 1,2 &4 B + C ( for external)
6172 - 0030/ 00 A (for machined surface)
09 | Set Ring ESP 1,3 & 4 A
6172 - 0038 / 01
10 | Flat Sealing Ring FANS 4 _
7147 - 0130/ 01
11 | Pointer FANS 4 A
6173 - 0001
12 | Clutch ESP 1,3& 4 A
6172 - 0036 / 00
13 | Adjusting Screw ESP 1&4 A
6172 - 0084
14 | Coupling I,II |+ ESP 1&4 A
6172 - 0035/ 00
6172 - 0037 / 00
15 | Shim Assembly ESP 1& 4 A
6172 - 0060 / 00
6172 - 0061 / 00
16 | Thrust Bearing ESP 3&4 A
6172 - 0051 / 00
17 | Blade fixing Screws FANS . 1,2,3 &4 A
40 - A-FAN-452
18 | Sleeve Tube ESP 1&4 B+C
6172 0047 / 00
19 | Shock Pad ESP 14,3%4 B+ C
4 79 024 - 00348
20 | Flat Nibbed FANS 1,3 &4 A
Bolt & Nut
3-56-000-0264/01

N Prepared By Reviewed By Approved By
7 ';,‘\/ Mfu«&')- @&—J R - Saan oo fue
( K Jothi\Arularfaindain ) ( V Ramakrishnan ) ( B Srinivasa Rao )

ICL_BPS_500/00 Issued by Quality Assurance




Ranipet

‘No

=]

Description &
Drg No.

Inspection Check List

For
BPS Components

Applicativn

.

Inspecaan

| Date:

Page No.

<

&

i
1

Requirement

T s 1

ICL : 500

preservation:
Requirement

21 | Aluminum [ esp ] 1,2&4 _ ;
Casing Support Vor 01 & ‘ ) | i %
07 - 6160 -0141/02 | |\t |
22 | Step tread 't =op \ 1,264 i |
i 51050647600 /00 A
{ 3 | Drift & Taper Pin f A pH ‘ 1 &4 A |
| G171 - 00C1 / 90 SR SR B - o o B
r24 Galvanized Sheet meta! * =SSP : 1,4&5 _
Clamp - A&B ; i
6160 -0120/07 L _oc_ b -
25 | Lifting Eye ; =5p ? 1, 28 B+
6181 - 0130 I P ) - .
26 | Cable tag ~ £s7 1 4 _
4 - 00 - 114 -26949/02 | - L e -
27 | Grease Nipple APH 5 384 | A
474502/ 02 ! b : ]
28 | Packing Box ESP l 1,2 &4 | A
| 5172 0050 / 00 | |
29 | Saddle Coupling 3/8" APH . - *F 1,2&%4 i A
6171 - 0002 / 00 . R = ks
30 | Adjusting Ring FAN l ~1, 2 & 4 | A
6173 - 0008 .
31 | Hook ESP | 4 ’@ B +C
5172 - 0063 t ‘;
32 | Hanging Hook ESP ‘x 4 B +C
6172 - 0054 | |
33 | Hook ESP l 4 | B+ C .
6172 - 0040 / 02 1 i
34 | Emitting Electrode Holder ESP | 184 i A
6172 - 0032 i
35 | Shaft I, 11 & 111 ESP 1,2 & 4 | A
6172-0068 |
6172 -0070 ; !
6172 -0071 -
36 | Lifting Handle. _ ESP 1&4 | B
6181 - 0131 | L
37 | Retainer D | &SP 4 T A
6172 - 0062 / 00 | - | .
38 | G, 1. Casing Support | ESP i 1,2 &4 o
| 5160 — 0140/ 02 | R B o
39 | Spherical Handle - Dia 16 ! FAN | 1,284 A
| 161810140 | R A |
ICL_BRS 500/00 2} lity Assurance




Doc Ref: ICL : 500

CEAuURS Inspection Check List Rev.No. (0O
For
BPS Components Dafe: 10 10 2002
Ranipet
L Page No. | Page 3 of 3

Sl Description & Application Inspection Painting &
No Drg No. 3 Requirement ) Preservation
o ‘ __Requirement

INSPECTION REQUIREMENTS :

TC Verification for Chemistry
TC Verification for Mechanical properties
TC Verlfication for Hardness

Dimensional Inspection

u > W N

Galvanizing Coating thickness measurement

PAINTING & PRESERVATION REQUIREMENTS :

Temporary rust preventive oil. Minimum DFT = 20 ym

Red Oxide Zinc chrome primer to IS 2074. Minimum DFT = 25um

Synthetic Enamel finish paint to IS: 2932 Minimum DFT = 20 um ( Shade : Smoke grey)
Synthetic Enamel finish paint to IS: 2932 Minimum DFT = 20 pm( Shade: Black )
Synthetic Enamel finish paint to IS: 2932 Minimum DFT = 20 pm( Shade: Golden Yellow)

moo® >

[ o0 | 10 10 2002 Original Issue , J
'LEC‘,’ : DATE CHANGES MADE

Record of Revision

ROALUI A M =

ICL_BPS_500/00 Issued by Quality Assurance
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| MASTER GOPY

QUALITY ASSURANCE DEPT.

INSPECTION CHECK LIST

System / Sub system Description: QP:Ref: | ICL:DAM:502
Rev. No:
BOILER AUXILIARIES PLANT . 00
BHEL - RANIPET Bi-Plane Dampers Date 28 02 2002
TAMIL NADU - 632 406 Page No.: 01 OF 02
SLNO | COMPONENT & CHARACTERISTICS TYPE QUANTUM REFERENCE ACCEPTANCE FORMAT AGENCY REMARK!
1 OPERATION 3 OF OF DOCUMENTS NORMS QOF M _y B ﬂ N 1
2 CHECK CHECK 7 8 RECORD 10
5 6 9
1 I r 1 1 1 1 [ [
Specific Notes : 1. This Inspection Check List (ICL) has to be read along with the SQP:NP:03 - Louvers and Bi-plane Dampers for additional requirements to
meet the Leak tightness efficiency of the Bi-plane Dampers.
2. This ICL is valid only for the projects, where tight shut off duty ( leak tightness ) has to be proved for the Bi-plane Dampers.
I
10 INSPECTION CHECK LIST |
LY ) ramb s cal plate Flatness of the plate Measurement 100 % As per drawing -- p w -
1.2 Blade Plate Flatness & mﬁam.%::omm. of | Measurement 100 % As per drawing -- P w -
the plate after tip bending
Legends:

M - Manufacturer / Subcontractor ( as applicable ) - Record maintenance by QC for shop made items and by sub-contractor for off-loaded items. ,

B - BHEL (QC) / Authorized Inspection Agencies (AIA) N= NTPC P - Perform, V - Verification, W - Witness , D R = Dimensional Report
Prepared By Reviewe Approved By
. Production R[4
N 97\/%.1 Y QC I
QA =




M

@

UALITY ASS INSPECTION CHECK LIST
Q ASSU CE DEPT. System / Sub system Description: QP: Ref: ICL:DAM:502
BOILER AUXILIARIES PLANT : Rev.No: 100
BHEL - RANIPET Bi-Plane Dampers Date : 28 02 2002
TAMIL NADU - 632 406 Page No.: 02 OF 02
SL COMPONENT & CHARACTERISTICS TYPE QUANTUM REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO OPERATION 3 OF OF DOCUMENTS NORMS OF M| B]N 1
1 2 CHECK CHECK 7 8 RECORD 10
5 6 9
1.3 | Blade block hole & Diameter Measurement 100 % As per drawing DR P W[ -
blade pin
1.4 | Blade truss Height of Blade truss Measurement 100 % As per drawing DR P W --
1.5 | Provisionof 3 D Conformance to Col.2 Verification 100 % As per drawing - P W --
Washers
1.6 | Provision of Conformance to Col.2 Verification 100 % As per drawing -- P W --
machined end strip Note: A
on each end of the Schematic
blade ( 3.15mm thick sketch may be
sheet ) drawn to
. indicate the
1.7 | Seal plate crust Coincidence of tip of Visual 100 % Conformance to col. 3 - P | W | - |gaps(for
blade with crust of every 300mm
seal plate pitch) as
measured
1.8 | Gap in various a) Gap between Measurement 100 % As per drawing, Remarks col.11 & DR P W | W | (onboth
places of Damper blade end and ( Refer remarks Linkage adjustments planes) for the
jamb seal col. 11) Sl.no. 1.8
b) .Blade tip to tip &
blade tip to frame
General Notes:

1. Extra length of seal in blade tip seal may be provided while fixing the end strip on each end of the blade, which may be trimmed exactly.
2. Extralength of jamb seal plate & seal may be provided to suit & trim exactly to the frame height dimension at shop itself.



Procedure Doc. No PRQA: 076

for Rev o1
Ranipet KEROSENE LEAK TEST Date 20 09 06.

Page NO 01 of 02

1.0 SCOPE
1.1 This procedure details the requirements of Kerosene leak test.

1.2 Kerosene leak test vsvhall be carried out for welds if it is required as per drawing.

2.0 PREPARATION .

2.1 Prior to kerosene leak test, it shall be ensured th'at'welds are fully completed with
respect to size and location.

2.2 Welds shall be thoroughly cleaned by hand wire brush or rotary wire brush to
- remove slag etc.

2.3 Welds shall be inspected visually.

2.4 Unacceptable defects found by visual inspection shall be repaired by
grinding/welding and grinding,

2.5 Kerosene leak test shall be started only after the welds have been cooled to room
témperature. v

3.0 TESTING.

3.1 One side of the weld shall be applied with chalk powder mixed with water.
3.2 This coat of chalk powder shall be dried before leak test.
3.3 Kerosene shall be applied from the other side of the -Weld.

3.4 Check up the side of weld on which chalk is applied for any indication of kerosene
absorption after 5 minutes of application.




Procedure Doc. No PRQA: 076
for Rev 01
KEROSENE LEAK TEST Date 20 09 06
Page NO 02 of 02

4.0 REPAIRS.

/

4.1 The place having indication sha11 be marked for repair.

4.2 Repair shall be carried out by 'gﬁﬁdingv énd“‘welding.

4.3 Retest shall befiica,ni‘edf:c';ﬁt on repairing ‘areas.-

5.0 CLEANING.

A
Fie

4

5.1 After testing is completed,thechalkpowder shall be cleaned off from the welds.

6.0 PAINTING.
6.1 Cleaned surfaces shall be painted as per contract requirements. ’
Revision Number/Date Changes made
00/01 10 88 Original issue
01/20 09 06 Cl 1.2 deleted and other clauses renumbered
.- ' Cl 1.3,2.2,3.2,3.3 and 3.4 are modified
“Prepared By Reviewed By [ ., Approved BY

o~ B SrinivasaRao/DGM/QA .Q«W {_HL ——I_
M" G Ulaganathan DM/OLI Dagovmodienr’ (SDGM/QA) '




PRQA Doc Ref: | PRQA:305

|
TRIAL ASSY OF FAN SPIRAL CASINGS Rev.No. |01
H#[l Date: 030103
Ranipet Page No |01 of 01
Product : FAN
1.0 scorE:

1.1 This procedure details out the minimum requirements conditions for horizontal
and vertical trial assy of NDV,NDZV NDFV,SF Fan spiral casings.,

2.0 REFERENCE DOCUMENTS:
2.1 DRAWING

3.0 Requirements for horizontal assy:

3.1.1  All down hand welding of the stiffeners, side wall ,extension tube ,supports are to
be completed
3.1.2 All the vertical and overhead welds are to be done with root runs

3.1.3  Spiral casing assembly shall be inspected for all possible dimensions and alignment at
this stage.

3.1.4 Full welding of spiral casing is to be carried out after dismantling.
3.1.5  The spiral casing supports are to be welded to the spiral casing assembly.

3.2 Requirements for Vertical trial assembly:

3.2.1 Full-assembled spiral casing, supported on structurals, in fully erected condition is
to be offered for inspection. All dimensions and alignments shall be within
tolerances specified.

3.2.2 Welding of footplates to spiral casing supports are to be done.

3.2.3 Before dismantling all matched parts are to be clearly identified by suitable method.
3.24 1Incase of 45 sidor the boat portion shall be removed after horizontal trial assy
& same thing need not be assembled in vertical trial assy.

Prepared by Reviewed by signature Approved by__.

S
ﬁy/ QA (3 - S Do A (Head/QA)

! Issued by QUALITY ASSURANCE
Rev | Clause revised Revision made Date
l’:e(\)/ - ORIGINAL ISSUE 121002
%2 - Totally modified 030103




PRQA
FOR
RECOMMENDED BALANCING SPEED OF FAN COMPONENTS
Product: FAN

Doc Ref: PRQA:309

Rev.No. 08

Date: 22 01 2013
Page No 01 of 01

Tolerance on speed is +/- 50 rpm

Balancing speed in RPM

Sl- No. Components Balancing machine

R73 | R43 | ABRO | H-70* | ABRO

H-10 * H-30

1.0 AN Fan (Upto size 28)
1.1 Shaft Assy 660 - | 725 725 -
1.2 Impeller Assy 450 -- | 250 250 -~
2.0 AP Fan (Upto size 30 /20)
2.1 Shaft 660 | 670 | 725 725 670
22 Piston Assy with adjusting disc and connecting rod with adjusting disc 660 | 670 | 725 725 670
2.3 Hub disc 660 | 670 | 725 725 670
24 Servo Motor cylinder 660 | 650 | 650 650 650
2.5 Hub with supporting body and impeller Assy without blades 660 - | 650 650 --
2.6 Rigiflex coupling intermediate shaft 660 - | 650 650 -
2.7 Rigiflex coupling box - | 670 -- - 670
2.8 AP Fan (size SAF 37.5/21.2) 450 -- | 450 450 --
3.0 Radial Fan NDV Fan '
31 Shaft Assy upto size 25 (including BW di 5F) 660 - | 725 725 -
3.2 Impeller with CC plate upto size 25 450 -- | 305 305 --
33 Impeller (BW & SF) with CC plate 265 - | 305 305 -
34 Rotors
34.1 Upto size 20 450 -- | 305 305 -
3.4.2 Beyond size 20 and upto size 25 265 -~ | 305 305 -
4.0 Radial Fan NDZV Fan upto 47
4.1 Shaft Assy (including BW et SF)
4.1.1 Upto size 25 450 - | 465 465 -
41.2 Above 25& upto 33 — - | 400 400 -
413 Above 33 & upto 47 -~ - | 350 350 --
4.2 Impeller / Rotor Assy {including BW & SF)
4.2.1 Upto size 25 265 -- | 305 305 --
4.2.2 Above 25 & upto 33 - -- 200 200 -
423 Above 33 & upto 45* -- - 90 130 --
424 Above 45 & upto 47* - - 90 130 -

* Tolerance on speed is +/- 10 rpm for ABRO & +/- 15 rpm for H70w

Pre Pareq By Reviewed by Signature ved By
G e el —
RAMTANOI CHHIPA | QA K . (HeZd7QA)

ac Ky
Issued by QUALITY ASSURANCE
Rev Clause revised Revision made Date
00 ORIGINAL ISSUE 260593
01 - RPM modified for R73 161294
02 21 RPM modified for H7OV 081298
03 RPM madified 060900
04 Totally modified 030203
05 ABRO H10 ADDED 270107
06 4238424 Clause modified 260209
07 Table revised ABRO H-30 ADDED 030912
08 2.8 Introduced AP Fan (size SAF37.5/21.2) 220113




PRQA Doc Ref: | PRQA:312
FOR Rev.No. |01
TIGHTTENINGC gzﬁgggNl;‘gR THREADED Date: 030203
Product : FAN Page No [01 of 02
This specification details out the tightening torque to
which fasteners are to be tightened, in the form of a table
2.0  Torque tightening details
2.1 Pl.refer Table I &II
TABLE-I (NOMINAL THREAD)
MAXIMUM TORQUE(KG-M)
SIZE 6.9 8.8 10.9 12.9

M4X07 0.20 0.20 0.40 0.40

M5X08 0.40 0.40 0.60 0.80

M6X1 0.60 0.80 1.00 1.00

M7X1 1.00 1.20 1.8 1.40

M8X125 1.60 2.00 2.60 3.00

M9 X125 2.20 2.80 3.80 4.60

M10X15 3.00 3.80 5.20 6.20

M12 X175 5.40 6.40 9.00 11,20

M14X20 8.80 10.40 14.00 18.00

M16X20 13.80 16.00 23.00 27.00

M18X25 - 19.00 23.00 31.00 37.00

M20X25 26.00 31.00 4400 52.00

M22X25 34875 41.25 58.50 69.75

M24X3.0 45.00 54.00 75.00 90.00

M27 X 3.0 67.00 80.0 114.00 135.00

M30X35 90.00 110.00 150.00 180.00

M33X35 120.00 142.00 200.00 240.00

M36X40 153.00 180.00 254.00 305.00

M42X45 24400 290.00 406.00 488.00

M 48 X 5.8 366.00 434.00 610.00 732.00
Prepared by Reviewed by signature Approved by —

QA | CP N VN Y (Y

(Head/QA)

Issued by QUALITY ASSURANCE

) ac I end
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PRQA Doc Ref: | PRQA:312
TIGHTTENING TOI;BII}E FOR THREADED Rev.No. | 01
COMPONENTS Date: 030203
Ranipet Product : FAN Page No |02 of 02
TABLE II ( FINE THREAD)
MAXIMUM TORQUE kG-M

SIZE 6.9 8.8 10.9 12.9
M8 X1 1.80 1.60 2.80 3.60
M 10X 125 34 4,00 5.60 6.60
M12 X 1.25 6 7.40 10.40 12.00
M12X15 5.8 6.80 9.40 11.40
M14X15 9.40 11.40 16.00 20.00
M16 X 15 15.00 17.00 24.00 29.00
M18X15 21.00 25.00 35.00 42.00
M20X15 29.00 35.00 48.00 58.00
M22X15 39.00 46.00 65.00 79.00
M24 X2 49.00 59.00 83.00 98.00
M27 X2 73.00 87.00 120.00 147.00
M30X2 102.00 120.00 169.00 203.00

Rev | Clause revised Revision made Date

No

ORIGINAL ISSUE

300793

00 -
01 -

Totally modified

030203




QUALITY DEPARTMENT

Amendment to Quality Work Instructions (PRQA)

Amendmentno: A1

QWI NO:PRQA 323 REV: 03 DT. 03 03 07

DT. 27 08 09

Description : GUIDE LINES FOR FIXING OF BALANCING MASS BY MEANS OF
WELDING /SCREWING IN FAN ROTATING PARTS.

Details of Amendment

Note Basis For
Sl.no. Amended As Amendment
1 Note
The material of the Balancing Mass can be IS 2062 quality at the
least .
Prepared by Reviewed By Approved By

e Bj gxmzﬂvmw

o~ @ I!.ﬂ
? ENGG l '

lo - Cp ™8

Amendment to PRQA 323/03 Page 1 of1




"PRQA ~ Doc Ref: | PRQA: 323
FOR : Rev.No. |03
GUIDELINES FOR FIXING OF UNBALANCE MASS IN -
ROTATING PARTS OF FANS LIKE SHAFT & IMPELLER | DOfe: 03 03 07
. BY MEANS OF WELDING /SCREWING. Page No |01 of 04
Ranipet Product:FAN
1.0 SCOPE
1.1 This procedure specifies the methods of unbalance correction by mass addition by Welding
Screwing/ riveting (hereinafter called fasteners).
2.0 REFERENCE :
Respective drawing , : p
3.0 Procedure:
3.1 General guidelines

WWwwww
P e
P WN =

ww
NN
fu=Y

3.2.2

3.2.3

3.2.4

3.2.5

Balancing speeds shall be as per PRQA 309 latest.

Cleanliness of roller supports of balancing M/c shall be ensured before balancing
Balancing reference numbers shall be punched on the component at suitable location
Balancing details shall be documented in history card

Balancing machine rollers shall be covered suitably during grinding on the
component for unbalancement correction

Guideline for screw selection/revitting &fixing

Minimum number of fasteners required for one kg of balancmg mass shaII be as per table
1. subject to the least number of fasteners two. Whén there is a fraction of fasteners,
the same shall be rounded to Hext higher number.

Position of corner fasteners (M) and longitudinal pitch of fasteners (LP) shall be as per
table 2, Number of rows of fasteners shall be as per Table 3,

Screws used for fastening shall be of at least 8.8 grades.

Balancing mass pr()file shall match with that of parent body. No visible gap is permitted
between them. All edges of balancing mass shall be chamfered throughout to 45 deg
with 2mm land as shown in fig 1.

This clause is applicable for hollow shafts only. Balancing mass location shall be as per
respective Drawing. Depth of threaded hole in parent metal shall be at least 1.5 times
the dia of Screw subject to maximum of 60 % of tube wall thickness. For tubes of
wall thickness 20mm and below where the wall thickness is less. than 1.5 dia. of
screw, through holes may be made. The location of mass shall be at least 50mm

away from pin end. o

Arrangement of balancing mass fasteners is shown in fig 2. Countersinking shall Match
with screw/rivet head.

3.2.6 Tightening torqu®for screws shall be as per PRQA312/latest
3.2.7 All the screw heads shall be peened to have positive locking.( ref fig-2a)
Prepared by Reviewed by sjignature Approved by
QcC ( - T

\W QA B S Nersarfeo (Head/QA)
Issued Hy QUALITY ASSURANCE
Rev No | Clause revised Revision made Date
Rev -- ORIGINAL ISSUE 10 08 94
01 3.1.6 ’ Class altered . 12 03 96
02 - Totally modified 03 02 03
03 - Totally modified . 03 03 07




PROA

FOR

Ranipet Product:FAN

GUIDELINES FOR FIXING OF UNBALANCE MASS IN _
ROTATING PARTS OF FANS LIKE SHAFT & IMPELLER | Date: 03 03 07
BY MEANS OF WELDING /SCREWING.

TDoc Ref: | PRQA: 323

Rev.No. 03

Page No (02 of 04

3.3 Guidelines for correction

. on the respective components

Sl no | Description | Methods of correction | Remarks
1.0 Radial Fans
1.1 | Hollow shafts | Screwing | -
2.0 Impellers (KKK & CZECH design) ’
2.1 Alloy steel impellers Riveting -

(Naxtra -70,13CrM0O4,Stainles
2.2 steel, etc.)

Carbon steel impellers Welding -

(P355NH, A36,IS 2062 etc)
3.0 AP Fans ,
3.1 Impeller Welding & screwing Impeller assy with blade brg assy mass

) addition shall be done by screwing only.

3.2 | AP impellers of TLT Welding -

Design .
4.0 | AN Fans (KKK & CZECH design) ,
4.1 | Shafts Screwing -
4.2 | Impellers Welding -

Note: PRQA 321 /latest shall be referred for items sub]ected to unba/ance correction by
Mass removal

3.4 BALANCING MASS FIXING BY WELDING
3.4.1 Balancing mass profile shall match with that of parent body. All sides of balancing

mass shall be fillet welded. Fillet welding of balancing mass with parent body
Shall be smoothly merged. This weld shall be checked by PT or MT and
acceptance norm shall be as per  BHE:NDT:RP:MTO1/BHE: NDT:RP: PTO1/latest.

TABLE - 1




PRQA . | Doc Ref: | PRQA: 323
FOR , Rev.No. |03
GUIDELINES FOR FIXING OF UNBALANCE MASS IN _
ROTATING PARTS OF FANS LIKE SHAFT & IMPELLER | Date: 08 03 07
Ranipet BY MEANS OF WELDING /SCREWING. PageNo [03 of 04
Product:FAN

MINIMUM NUMBER OF FASTENERS/Kg of unbalance correction Mass

ITEM ‘ SCREWS OF Min 8.8 GRADE RIVETS OF SA105MATL
M10 M12 DIA 10 DIA 12

1.0 IMPELLERS

1.1 RADIAL FAN

a) Tip dia up to 2500mm  1.95 1.35 3.90 2.70
b) -do- >2500- 3500mm 1.25 0.85 2.50 1.70
¢) -do- >3500 -5000mm 1.00 0.70 2.00 1.40
1.2 AP FAN .
a) 11 & 12 Size 0.95 0.65 1.90 1.30
b)16 & 20 Size 0.70 0.50 1.40 1.00
1.3 AN FAN ‘
a)Tip dia up to 2200mm 1.70 1.20 3.40 2.40
b) -do- >2200-2800mm 1.0 0.70 . 2.00 1.40
2.0 SHAFTS
2.1  RADIAL FANS
a) up to NDV/NDZV 25 1.95 1.35 J
b) Beyond NDZV 1.25 0.90 - NO REVITTING
up to NDZV 33" ‘ IS
‘ PERMITTED
¢) Beyond NDZV 33 & 1.00 0.70
up to NDZV 47
2.2 AN FANS .
a) up to AN22 1.70 1.20
b) Beyond AN22 & up
to AN 28 1.00 0.70

3.0 AP FAN ITEMS

3.1  Servomotor cyliider with cover '
a) 11 & 12 size 0.95 0.65

b) 16 & 20 sizes 0.70 0.50
3.2 HUB DISC

a) 12 sizes 0.95 0.65

b) 16 & 20 sizes 0.70 0.50




PRQA Doc Ref: | PRQA: 323
FOR Rev.No. 03
GUIDELINES FOR FIXING OF UNBALANCE MASS IN - 0303 07
ROTATING PARTS OF FANS LIKE SHAFT & IMPELLER | Daf€: 3
Ranioet BY MEANS OF WELDING /SCREWING. Page No |04 of 04
P Product:FAN
TABLE -2
Fastener M LP -—»;M | &
Size (mm ) Min ° Min R
|
X X x X ]——
10/12 35 25 e .
S e
LP
TABLE -3
Fasteners dia 10 mm Fasteners dia 12 mm
Width mm No of Rows‘ Width mm No of Rows
< 60 ONE ‘ <70 ONE
60-100 TWO 70-120 TWO
199-160 TWO** 120-200 TWO**
>160 THREE >200 THREE
** In addition to the two rows, provide 3 extra screws as shown below.

FIG 1

FIG 2

)
=

PA] NT MATERIAL

BALANCING MASS

NED BCREW

WELD

RIVETTING

------- X-==-=-=--,-------- Centre line



PRQA Doc Ref: | PRQA326

FOR Rev.No. 01

HOT PRESSING OF AN IMPELLERS Date: 03 02 03

affn

BLADES,ROOT STIFFENERS,AND 6UIDE
Page No |01 of 01

Ranipet VANES OF AP,AN STATIC PARTS
Product:FAN

1.0 SCOPE:
11 This procedure details out the hot pressing of AN Impeller blades, Guide Vanes of
AP, AN Housings, OGVs&Diffusers and Root stiffeners.

2.0 REFERENCE DOCUMENTS
Drawing

2.0 PROCEDURE:

2.1 Check for the blade hot pressing temp within 850 and 1050 deg € and soaking
time of 30 minutes.

2.3 check for air cooling in still air to room temperature
25  check for profile dimensions confirmation using profile checking fixture.
251 Refer SQP FAN328/Latest for permissible Profile gaps of AN fan blades.

25.2 For others following table shall be referred for permissible values

HUB DIA IN HOUSING DIA PERMISSIBLE
MM RANGE IN MM GAP 'Y' Max.
1000 To 1413 1334 To 2818 15 MM

< = Tabulated value 'Y
1585 TO 1778 2114 TO 3548 2.0 MM

'Y'Gui Je vane
sto)
1995 TO 2239 2661 TO 4467 2.5 MM

Inspection gauge

2512 TO 2818 3350 TO 5623 3.2 MM
3162 TO 3548 4217 TO 7080 4.0 MM
Prepared by Reviewed by sjgnature Approved by
N <§7 Qc . ,. -
3( QA (CRESTAVEN- SNy A%Y ead/QA)
<) Issued by  QUALITY ASSURANCE
Rev No Clause revised Revision made Date
Rev - ORIGINAL ISSUE 181001

00

1 - Totally modified 030203




: Doc. No PRQA: 601
Hydraulic test Procedure Rev 00
et For Air Tank Date 27 03 07
anipet., Page NO | 01 of 02

1.0 Scope

1.1 This procedure covers the requirement of hydraulic testing of air tank used in gates.

2.0 Preparation of Hydraulic test

2.1 Before doing hydraulic test, the inspector shall ensure a) Con%pletion of assembly
welding, b) Non-destructive examination applicable.

2.2 At least two pressure gauges shall be used for conducting the hydraulic test preferably
one at inlet and another one at high point of the component/Air tank.(Refer Sketch ~I)
Pressure gauges in the range of 0-40 kgs/SQ CM shall be used.

2.3 All welded joints of the air tank shall be applied with wet chalk powder and allowed to
dry before filling the tank with water. .

2.4 The air tank shall be filled with water and pressure should be raised gradually after
necessary venting and vents should be closed.

2.5 The test pressure mentioned in the drawing shall bé maintained for a period of 5
minutes and reduced to working pressure for 10 minutes or sufficient time to permit
complete examination of inspecting official.

2.6 A close visual examination shall be carried under working pressure for leaks /sweats in
welds. No leaks and sweats are permitted. : , :

2.7 If any leaks ére found in the weld area, the same shall be ground to a depth till the
crack or inclusion is completely removed and this shall be further confirmed by doing
LPI before filling with weld on the rework area.

2.8 After rework, the Air tank shall be subjected’to re hydro test in line with clause 2.3 to
2.6, : .

' .
2.9 All details like Vendor code, Work order number, working pressure (WP), Test
- pressures (TP), Date of test and Inspecting official seal shall be stamped/punched.

3.0 Documentation.

3.1 Hydraulic test report shall be prepared and duly signed by the inspection agency
before taking in to further assembly.

Prepared By ' Reviewed-By> Approved BY
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m"m Trial assembly procedure for chimney Shells ::\': 3: CHIMTAP.
( Diameter more than 3.5 meter) 2402 2011
RANIPET PAGE 01 OF 02

Draw a lay out on leveled metallic platform with minimum 10mm thick plate with suitable
supporting stiffeners to ensure the following dimension

a) IDofthe shell as per drawing

b) Reference diameter ( minus 100 to ID)

c) PCD of the flange hole

d) Inner diameter, Outer diameter of the flange hole.

Place the shell v(Two halves in assembled condition after completion of all weld) over the lay out
and align the shell ID to layout ID dimension.

Water level the shell with in 2mm.(reference line for water shall be 1 meter from top flange
of shell, the same shall be prick punched at every 45 deg interval to a arc length of 100 mm on
outer shells )

Measure the verticality of the shell by dropping plumb (use reference block 50 mm )

Measure gap between metallic platform plate and Chimney bottom flange to ensure flange face
out and root gap between adjacent shells.

Measure the Concentricity of the top and bottom circle of the shell

Measure the PCD of the flange hole and outer diameter of the flange hole.

Tolerance forthe floor assembly is as follows

a) Concentricity of TOP and Bottom Circle shall not exceed 3mm

b) verticality with in 2mm maximum

¢) Height with in 2 mm

d) PCD within 2 mm

e} Rootgap within 2mm (max) at any point of the bottom shell flange and bed

Check the flange Hole pitch with reference to inner diameter of the shell using pin pitch gauge
(Min 3 pin, calibration to be done by BHEL/BHEL AIA prior to use)

Painting requirement shall be as per respective QP/ BHEL standard / Painting schedule.(Ref CQR
of the respective work order )

'i;t:epared by Reviewed by Approved by




Trial assembly procedure for chimney Shells

BAP QA CHIM TAP

. REV 00

’ ( Diameter more than 3.5 meter) 24 02 2011
RANIPET PAGE 02 OF 02
Note:

I.  For the chimney shells where

shells having difference in thickness
dimensional check . ( Revised copy will be released shortly )
1. Base assembly with first shell (Two halves in assembled condition after completion of all

weld) to be trial assembled in shop prior to dispatch.

fil.  The base plate and stool plate hole concentricity shall be inspected after completion of
all ribs welds in base assembly using ‘stepped pin gauge
v. NDE requirements shall be as follows.

R/

+ Base plate and stool plate butt joint 50mm and above -100 RT

Inside diameter less than or equal to 3.5 meter,
inspection requirement shall be as per ICL 104 Rev 00 with following correction in Note
V .(i.e. Horizontal or vertical trial assembly shall be carried out for flanged chimney
in adjacent joining shells after individual

% T joints 100% RT, for balance butt welds 100% MPI on both sides of the shell up
to 10 mm. For below 10 mm second side (final weld side ) to be MPI tested . |
% Level from BOB (bottom of base) in each shell shall be punched /stenciled at 2

locations in each shells as called in point 3 along with Gas flow arrow

directions .

L)
.0

*

7
’0

L)

Match marking to be punched and stenciled for base and first shell.
ICL 104 /Latest (Inspection check list ) can be used as reference , guidance and

acceptance for other than the specific requirements mentioned in above

P by

N~

u-t

4
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1.0 SCOPE

1.1 This procedure details out the quality requirements for the manufacture of seals
used in Louvre / Biplane Dampers and Guillotine Gates.

2.0 MATERIAL

2.1 Materials Normally used are given below.
Seal sheets : ASTM B626 UNS 10276
lates, Sheets 1 1S 2062, ASTM AS588Gr A
2.2 Raw materials other than Hastealloy shall be checked for straightness before

taking up for fabrication. Out of straightness of 2mm for the length of 2.5m can
be permitted for louver/biplane dampers. For gates out of straightness shall be
within 1mm/M subject to a max. of 2mm for the length of 3.6m.

23 Seal strips shall be laid on level surface. It shall be held tight at ends by hands or
by clamping. Seal shall be checked for flatness and straightness over the full
length. Strips shall be checked for side bend and flatness. Strips shall not have
waviness more than 3 waves per metre with an amplitude of 0.25mm and length
of 75mm. Strips having waviness on both edges shall not be accepted.

2.4 Raw material shall be stored properly in a covered storage to avoid damage.
prior to taking up for fabrication.

3.0 PREPARATION
3.1 Preparation of seals for Guillotine Gate

3.1.1  Seals strips for bonnet, side and bottom seals shall be cut to length by hand or
machine shearing. Ends shall be square to the edges.

3.1.2  Inall strips, slots shall be punched ensuring pitch with suitable die and punch.
3.1.3  Retainer sheet ( 1.6 mm ) shall be marked to size and cut by shearing only.

3.1.4  Reatainer plate ( 6 mm ) shall be marked to size and cut by shearing or flame cut-
ting.

3.1.5  Position of tapped holes shall be marked, drilled and tapped on retainers.
3.1.6  The seal shall be assembled with retainers and held tight with clamps.

3.1.7  Plates retainer and seals shall be spot welded keeping spot diameter 3-6mm and
tested by peel off test as detailed in this procedure.

| SIP : NP : 08/00 Page 4 of 6



3.2 PREPARATION OF SEALS FOR LOUVER DAMPER
3.2.1 BLADE SEAL

3.2.1.1 Hastelloy, corten steel retainers shall be marked to length and cut by shearing
and ends shall be square.

3.2.1.2 Where the length of seal exceeds 2.5 M, splicing shall be done as per relevant
drawing.

3.2.1.3 Corten steel retainers shall be clamped with hastelloy and spot welded keeping
spot diameter within 3-6 mm.

3.2.1.4 Soundness of spot weld shall be tested by peel off test as detailed in this proce-
dure.

3.3 JAMB SEALS FOR LOUVER AND BIPLANE

3.31 Hastelloy sheets, bend plate and retainer sheets shall be marked to length and cut
to size by shearing and ends shall be square.

3.3.2  Plate shall be marked for bending and bent to shape in a suitable press maintain-
ing the height and stud hole location.

3.3.3  Bent plates shall be checked for profile with suitable template.

3.3.4  Slots shall be punched in all seal strips with suitable die and punch maintaining
the pitch dimensions.

3.3.5  Jamb seals shall be trial assembled using screws, washers and nuts and checked
for overall dimensions.

3.3.6  Matching parts shall be identified with necessary match marks on parting lines.
34 BLADE TIP SEALS FOR BIPLANE DAMPER

3.4.1  Hastealloy sheets, retainer plate and back up sheets shall be cut by shearing with
ends square.

3.4.2  Mark the axis and pitches of holes dia 12mm and punch these holes with retain-
ers and deburr.

3.4.3  Assemble the retainer, back up sheet and seals with using screws, washers and
nuts.

4.0 INSPECTION AND TOLERANCES

4.1 All seals shall be inspected visually for and damage, kinks, waviness, burning etc.

| SIP:NP:08/00 Page 5 of 6




4.2 All seals shall be inspected for overall dimensions and if made in number of
pieces, shall be match assembled and match marked.

43 Height of bent plate of jamb seal shall be measured by keeping the plate on
surface plate and lugs facing upside. Height shall be within + 1mm,- 2mm.

4.4 Hole axis on either side of the lugs shall not vary +/- Imm from the edges of the
lugs.
4.5 Bend in bent plates in lateral direction shall be within 1mm/metre subjected to a

max. of Smm

4.6 Bow in bent plates i.e. level variation of hole axis when placed upside down on
level surface shall not exceed +- 2mm.

4.7 Tolerance on pitch of slots and holes.
Individual pitches :+- Imm
Cumulative :+-2mm
Length :+0. 00
-3. 00mm
Side bend shall be restricted to : 2mm
for 2.5m length of seal :
4.8 Alignment of holes and straightness after welding shall be within +/- ITmm
subjected to max. of 2mm
4.9 Completed seal sub-assembly shall be inspected for dimensions and no. of strips

as per drawing.

4.10 Seal assembly shall be checked by keeping the seals pressed in installed orienta-
tion on a level surface. The seal must touch the surface over the entire length. A
gap upto 0.5mm to a length of 50mm at 2 places in a metre length of seal may
be accepted as deviation.

4.11 The side seal length of gates when exceeding 3.6 meters shall be made in
modules and shall be overlapped as shown in the drawing and seal length after
trial assembly shall be within +/-2mm.

5.0 PEEL OFF TEST FOR SEALS

5.1 The method of carrying out the peel off test for spot welds done on seals used in
dampers and gates is described below.

52 This test shall be carried out before the production welds of any day/batch in the
presence of BHEL/Authorised inspection agency.

53 METHODOLOGY

5.3.1  Preparation of test piece.

| SIP: NP :08/00 Page 6 of 6




5.3.1.1

53.1.2

53.1.3

53.14

54

5.4.1

542

543

5.5

5.5.1

5.6

5.6.1

5.6.2

5.7

6.0

6.1

6.2

6.3

Sample pieces of seals of different sizes or cover strip or retainer plate shall be
prepared to a length of 300mm.

Forming operation if any shall be completed as per original seal assembly drg.
All the matching surfaces shall be cleaned and free from oil, grease, dust or dirt.
All the above pieces shall be stacked as per original assembly drawing.

TEST WELD

Trials to ensure the stable condition of the machine shall be carried out initially.
All the welding parameters shall be recorded after stabilizing them.

Three sample test piece shall be welded with the parameters determined.

PEEL- OFF TEST

The peel of test is performed as detailed below.

1) grip the test piece in vice or with suitable device and bend to convenient
position and peel off the pieces apart with chisel and hammer.

The test welds are considered satisfactory, if,
a) The fusion of weld is good.
b) The seals tear off on parent material.

c¢) Button like holes are observed in seals/retainers after testing.

In case of failure, fresh samples shall be welded after adjusting the parameters
and retested.

All the tested samples shall be identified clearly with weld parameter, date of
welding, etc.

Production can proceed only after the satisfactory completion of the above test.
IDENTIFICATION AND PACKING

Seal sub- assemblies shall be packed in box type crates as per drawing, identified
separately for separate style, PGMA wise. Individual seal packs shall be marked
with W.O. PGMA and manufacturers code, description of seal viz “ seal for
sides “, etc.

Packed seals shall be handed over to BHEL stores/shop.

Stores shall receive and issue the seals in packed condition only.



QUALITY ASSURANCE DEPARTMENT

AMENDMENT TO QUALITY WORK INSTRUCTIONS (Q.W.1)

Q.W.I SQP :NP:03 REV:01 AMENDMENT SL NO: A3
DESCRIPTION:LOUVER &BIPLANE DAMPER S DATE:07 06 2012
i DETAILS
EXISTING CLAUSE NO AMENDED AS BASIS FOR AMENDMENT
/REMARKS.
Clause no 5.2.1 under NOTE 5 RCA SUBCOMMITTEE OF
CLAUSE5.2.1 Modified as follows: GATES&DAMPER dt 260512
outcome.

The Louver Dampers and biplane
dampers shall be tested in site
Orientation position as indicated
in the key plan for the first
number of each DU /PGMA,
Balance number of each
DU/PGMA shall be tested
horizontally.

Proper supports shall be
provided and the damper shall
be leveled by water level.
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L
F Y
CLAUSE NO. | AMENDED AS ... [ RASTS FOR AMENDMENT/
{ | REMARKS
Add For Bi-plane damperm with sealw |
Clause | the gap shall be xenrricred am An per fmad back v
5.3.5.3 follows: from BAP/ Ranipet. i
“under Blade tip to tip and blade tip
NOTE S to frame 1 O.lmm mmx. ]
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plate individually on
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QUALITY ASSURANCE DEPARTMENT 7
AMENDMENT' TQ QUALITY WORK TNBTRUCTIONS, (Q.W.I) l
|
| ' 7
: |
Q.W.I.NO:SQP:NP:03 REV:01 AMENDMENT SL NO: |A|1]| |
I l
| DESCRIPTION: LOUVER & BIPLANE DAMPERS DATE:12.08.2000 |
' J
DETATILS I
' |
CLAUSE NO. | AMENDED AS i EASIS FOR AMENDMENT/ i
| | | REMARKS . |
— | .
NOTE-3 | Clause no.3.1.9 added as follows. | |
| Clause | For plates/Channels up to 2 meter,| For better clarity |
3.1.9 | no joint is permitted. Above 2 mtr| |
| but less than 5 mtr. 1 joint is | |
//“ | | permitted. Above 5 mtr. 2 joints | |
N | 7 | are permitted. In any case more | |
| | than 2 joints are not allowed. I |
| | However the min.length cf a joint | |
- | | shall be 500 mm. | |
| | . | : l
| NOTE-5 |Reworded as Gap for Louver &Biplane| For better clarity |
| CLAUSE |damper with out seals shall be as | |
5.3.5.1 |given below. | |
’ ! | I
. 5.3.5.2 | Reworded as for Louver damper & | For better clarity |
| | Biplane damper with seals the gaps| |
| | shall be restricted as kelow. : }
l
NOTE-7 | | I
CLAUSE | | !
7. | The damper shall be supported | For better clarity |
| suitably to avoid damages during | |
| handling and transportation. L j
l
|
|
j

|
|
|
|
|
|
|
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RECORD OF REVISIONS

Rev. Clause Details of revision

No. No.

00 This document consolidates all requirements of various previous SQPs.

01 Totally revised incorporating all amendments issued and latest TDC numbers.
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COMPONENT AND CHARACTERISTICS |TYPE OF QUANTUM REF .DOCUMENT/ TYPE AGENCY| REMARKS "
OF ACCEPTANCE OF SQNP03/01
OPERATION. ~CHECK CHECK STD. RECORD Page 30f15
MATERIAL
Plates, Sheets, Chemical & Review of 100% HUO\ZmﬁH.mﬁmo. TC QC
Rolled Sections & Mechanical documents Note 1
Rounds Properties
SUB-DELIVERIES
Actuators Type & Routine Review of 100% Drawing/
Test documents Purchase Spec TC QC
Blowers&Motors for Conformance .to Review of 100% Drawing/ TC QC
Biplane dampers Purchase order Documents Purchase Spec.
INPROCESS CONTROLS (Ref.QCP 002 for details)
Marking, cutting Shape, Size Measurement 100% Drawing -- QcC
and preparation and EP Note 2
Welding Procedure and. Review of 100% PR:QE 172 R QC
Personnel Qlfn
Process Surveill - Random Note 3 - QC
controls ance
Weld Inspection Weld Size Visual 100% PR:QE: 021 - QC
Weld quality  LPI/MPI 100% ‘BHE:NDT:PB:PT1/ R QcC

MT1, QCP 002




SL.. |COMPONENT AND CHARACTERISTICS (TYPE OF QUANTUM REF.DOCUMENT/ TYPE AGENCY |REMARKS

NO. OF ACCEPTANCE OF SQPNP03/01
OPERATION. CHECK CHECK STD. RECORD Page4 ofl5
0 FINAIL INSPECTION ,
1 Assembly Dimensions Measurement 100% Drawings R QcC
Match marks Trial assy Note 4
2 Trial operation Free operation Open/Close 100% Drawings R QcC
of Damper movement Note 5
Seal tightness Check with 100% Drawing R ole!
Feeler gauge Note 5
.3 Painting and Paint finish Visual -- PR:QE:104 - QcC
Preservation coat thickness Measurement Random: Note 6
.4 Identification WO No., DU No. Visual -- Drawings - QcC
and Packing Match marks Note 7
Flow direction
.5 Certification AS per check  Sign off -- -- R oc
List & Test
Report

— s -
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NOTE 1

1.0 Materials normally used and their TDC nos are given below:
Material Specification TDC_Nos
Rolled IS 2062 Gr.A&B As per Specification
sections AS588 Gr.A ’ -do-

SA240 Tp 304 As per Specification
Rounds ASTM AS564 GRXM.25 0:305
ASTM A276Tp304/316 As per Specification
AISI 450 SS -do-
SA479 Tp 304 0:306
ASTM A105 0:309
Sheet for ASTM B575 UNS 0:304
Seals 10276
ASTM B 75 As per Specification

NOTE 2

2.0 The requirements of marking, cutting and preparation are detailed below:

2.1 Blade skin plates diagonal shall not vary by more than 3mm.

2.1.1 Plates for truss shall be cut to size and deburred. Width of vertical stiffeners shall be
closely controlled.

2.1.2 Holes for plug welding and pin connection shall be marked and drilled to size.

2.1.3 Holes for seal air blower mounting shall be marked and drilled if required.Cut out for
seal air entry shall be marked and cut.

2.2 The following are the norms applicable for splicing of blades.

2.2.1 For blades of length upto 2M no joint is permitted. Above 2M and upto 5M one joint
is permitted. Above 5SM two joints are permitted and in no case more than two joints is
permitted.

222 For biplane dampers, max. two joints can be permitted for top and bottom plate of
blades and the joints are to be staggered on top and bottom.

223 Any variation from the above shall have the approval of Quality Assurance.

NOTE3__  FABRICATION

3.1 FRAME N
3.1.1 The requirements of preheatiﬁé”and welding control is detaited out in QCP 002.
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3.1.2
3.13
3.14

3.1.5

3.1.6

3.1.7
3.1.8
3.2

321

3.2.2

3.2.3

324
3.25
3.2.6
3.2.7
3.2.8
3.2.9

3.2.10

3.2.11
3.2.12
3.3
3.3.1

The holes for shafts can be gas cut with allowance and ground.
Plates for mounting plate, lug plates and rib plates shall be marked and cut.

Holes for lug plates shall be match-drilled with mounting plates. Holes on mounting
plate for actuator shall be match drilled.

Formed channels shall be assembled on a level surface and welded with temporary
retainers at all corners to avoid distortion. The inside of frame corner welding shall be
dressed up to suit blade corner.

The Mounting plate shall be in tack welded condition only till the actuator is mounted
and adjusted.

Square washer shall be welded with frame co-axially with lifting holes.
Gland assembly shall be positioned, held tightly with frame and tack welded.
BLADE END BLOCKS AND SHAFTS:

Plates for blocks shall be marked to size and machined on all sides maintaining square-
ness.

One side of the block shall be marked for boring and block outer face shall be square
to the side marked.

The bore shall be machined in stages maintaining the perpendicularity of the bore axis
to the machined face.

Blade block machined completely shall be deburred.

Pin holes shall be drilled only after matching the shafts in assembly.

The blade blocks shall be inspected for dimensions as per drg.

Bore shall be checked with a shop made cylindrical type plug gauge.

Stub shafts shall be machined to size and finish.

Shafts and end blocks shall be match assembled maintaining the orientation of key
way. Shaft inner end shall be kept as per drg. with end block, so as to maintain the

projected length of shaft.

Each such assembly shall be match marked by punching on outer flat face of shaft and
outer edge of block.

Holes for pins shall be match drilled to size and finish.
Shaft and end blocks shall be dismantled retaining the match marks.
BLADES

After marking the bend line skin plates shali be pressed to correct angle in a press.
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BHEL
3.3..2 |

3.3.2.1
3.3.3
334
3.3.5
3.3.6

3.3.7
3.3.8
3.4

34.1

3.4.2
343

344
3.4.5

3.4.6

3.4.7

3.4.8

3.5
3.5.1
3.5.2

‘Blade profile shall be checked using a template. Blade end cover plates shall be marked

to size and shape.

The blade inside surface shall be painted with one coat of red oxide primer.
The blade skins shall be assembled in suitable fixture.

Boftom skin shall be assembled with end blocks.

Blocks shall be tack wclded and top skin shall be assembled.

Both top and bottom skin plates shall be held tightly and tackwelded. Any twist noticed
shall be removed.

Welding of blades shall be completed progressively.
Blade end cover plates shall be assembled and welded.
GLAND ASSEMBLY

Plates for glands, follower and pipes, rounds for gland and bearing holder shall be
marked and cut to size by saw cutting or flame cutting.

Holes for shaft and studs shall be marked correctly.

Stud holes shall be drilled and deburred. The shaft holes shall be bored to size and
finish.

Gland and bearing holders shall be machined to size and finish as per drg.

Studs shall be machined and threaded as required. Thread shall be checked by thread
ring gauges.

Gland plate shall be positioned with gland ring.Care shall be taken to ensure the surface
of gland plate. Matching frame and gland ring are in the same plane and ring shall not
protrude to create gap between gland plate and frame.(A shim can be used to ensure
this).

Welding between ring and gland shall be completed in the same position with necessary
preheating.

Studs shall be positioned in holes of gland plate maintaining squareness.Note: Whole
gland assembly can be made in upside down position on a level surface by maintaining
the gap between gland plates and follower plates by a thickness block to ensure the
depth of plug welding of studs. This method of assembly ensures proper alignment of
studs and reduced distortion.

LEVERS
Rods/rounds for hub shall be cut to size by saw.

Plate for levers shall be marked using template.



BHEL

SQP:NP:03/01 Page8 of 15

353
354

3.5.5
3.5.6

3.5.7

3.5.8
3.5.9

3.6
3.6.1

3.6.2

3.6.3

3.6.4
3.6.5
3.6.6

3.7

NOTE 4
4.0
4.1
4.2

4.3

4.4

Lever plates shall be marked and cut by flame after checking with suitable template.

Lever plates shall be set on hubs maintaining squareness with respect to hub axis.
Note: Proper fixtures shall be used for matching and welding of lever plates to hubs.

Welding shall be completed in sequence to avoid distortion.

Shaft holes shall be bored to size and finished as per drg.Holes for pins shall be drilled
in a fixture to ensure the lever distance.

Key way shall be marked in correct orientation with respect to lever plate orientation
and cut to size and finish.

Completed levers assy.shall be inspected only in a fixture for size and orientation.

Holes for lock screw shall be marked, drilled and tapped to size. This shall be checked
with thread plug gauge.

KNUCKLES AND ADJUSTING LINKS

Square bars for knuckles and rods for adjusting link shall be marked and cut to size by
saw.

Hole for connecting pin shall be marked at centre of square bar on one face. Hole shall
be drilled with axis perpendicular to rod axis. ‘

Tapped holes of knuckles shall be drilled and tapped, maintzining the alignment of axes
of both side holes.

Adjusting link rods shall be machined and threaded as required.
All threaded components shall be checked with thread gauges.

Nuts for spanner shall be assembled with link rod and welded as per part drg. before
assembling the link rod with knuckle.

Seals shall be manufactured as per PR:QE:063 and supplied as sub assembly. Check for
any damage before assembly.

ASSEMBLY
Frame shall be positioned on a level surface.

Jamb seals for drive /non drive end shall be held tightly against the frame using clamps
ensuring holes for shafts are aligned.

Assembly of blades in damper shall be from centre towards ends. Care shall be taken to
position the drive blade at the correct location.

Blade shall be positioned inside frame and supported so as to facilitate the stub shaft
assembly.
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45 Match marking shall be verified before assembly of shafts.
4.6 Shaft connecting pins shall be used for positioning the shafts.

(Match drilled holes will ensure the correct projection of shaft outside).

4.7 Both drive and nondrive end shafts shall be assembled progressively.

4.8 Plug welding of blade skins with block and pins with blades shall be completed.

4.9 Blade assemblies shall be supported on adjusting stands, shafts can be centered with
respect to frame holes. Blade rotation shall be ensured.

4.10 All gland plates shall be welded after ensuring free rotation of bladé.

4.11 Gland packing shall be provided in position as rings as given in drg. Care shall be taken
to provide lantern ring if seal air arrangement is envisaged.

4.12 Grafoil sheets shall be cut to size and formed to shape by mending on the shaft.
Assemble gland with grafoil in position and tighten with lock nut.

4.13 All blades shall be positioned horizontally and edges aligned.

4.14 Blade edge matching shall be done starting from middle blade.

Hot correction can be be adopted to ensure perfect matching of blades. Out of straight-
ness shall be reduced to as minimum as possible to achieve better tightness.

4.15 Blade seals shall be positioned and stitch welded on blade edges as 10 (100) 10 (200).
End seal bars shall be matched with blade end and welded with frame after assembly of
blade, jamb seals and collar. Care shall be taken to avoid any damage due to weld
spatters and stray arc.

4.16 Levers shall be assembled on to shafts and keyed. Locking screw shall be fixed.

4.17 Link and knuckles shall be assembled with Nylon bushes on to levers. Care shall be
taken to prevent damage to Nylon bush during assembly.

4.18 Links shall be adjusted from middle to end for maximum tightness.

4.19 Mounting bracket shall be positioned with respect to drive shaft and held temporarily.

4.20 Actuator shall be assembled on to drive shafts and the assembly shall be completed.

4.21 Actuator shall be de-clutched and checked for movement with the help of hand wheel.

4.21.1 If pneumatic drive is envisaged, mounting bracket shall be welded after ensuring the

satisfactory operation.

4.22 All the blades shall be pulled towards drive side and collar shall be-tightened maintain-
ing distance between blade to frame, such that the initial compression of seals as envis-
aged in drg. is achieved. :

4.23 All the lock screws of hubs shall be tightened with shafts.
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NOTE §
5.0
5.1

5.1.1
5.2
5.2.1

5.2.2

5221
5222

523

5.2.3.1
5.2.4
5.2.5
5.2.6
5.2.7

5.2.8
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Lock tabs shall be provided when assembly is completed. Complete the welding of
mounting bracket with damper frame.

FINAL INSPECTION AND TESTING

Dampers shall be match assembled and match marked if they are supplied in pieces as
per drawing.The final inspection shall be carried out using the check list enclosed and
documented.

Seal tightness between blades and blade and jamb seal shall be checked and recorded.
TEST PROCEDURE

The louver dampers and biplane dampers shall be tested in site orientation position as
indicated in the key plan. Proper supports shall be provided and the damper shall be
leveled by water level.

Ensure that all components have been installed and inspected.Ensure setting of correct
rating of motor/actuator w.r.t C&I data sheet and TC.

Ensure the free operation of actuator manually before assembling with damper.

Connect the Actuator electrically as per wiring diagram. Set the torque required for
ambient operation of the damper as in the actuator. :

The damper shall be operated through ten cycles with the actuator in position and the
following characteristics shall be recorded.

Electric actuator : Amperage,voltage, Temperature
Mechanical Operator : Weight
Pneumatic operator : Air pressure

In case of pneumatic actuator regulate the air pressure to 60 psi at the start of every
stroke.

At the end of ten cycles the damper shall be closed with specified torque for ambient
condition. The gap between the blades and blade and jamb seals shall be checked using
feeler gauge.The readings of gap shall be recorded.

Bulb seals shall be tightened fully after setting the gap.

After the completion of the test the damper shall be visually inspected for any damage
to blades,seals etc.

In the absence of actuator the damper shall be operated manually and tightness of seals
checked with torque equal to ambient torque applied by dead weights.

The test results shall be recorded in the test report format enclosed and certified by
Quality control.
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53 TOLERANCE

5.3.1 Tolerances given in the drawing shall be followed. When not specified in drawing the
following tolerances also shall be followed.

532 Pitch distance of holes for shaft:
Individual: + 1 mm Cumulative: + 2 mm

Frame: Length : + Imm/meter subject to a max. of + Smm.

Width :+ 3mm, -0.00 mm

Diagonal difference :2mm/metre limited to Smm max.

5.3.3 Blade length: +0mm,-3mm.
5.3.4 Alignment of shaft holes on frame : + 2 mm
5.3.5 Dampers shall be adjusted to have proper closing and with minimum gap. However, the

following may be accepted as deviation for both parallel and opposed levers.
5.35.1 Gap for Louver Damper without seals shall be as given below.

Blade tip totip : 1.5 mm (Max.)

Blade tip to frame : 2.5 mm (Max.)

Blade end to frame : 1.5mm (over and above the washer thickness)

The above also applies to control louver dampers closed with specified torque.

5.352 For Louver Damper with seals the gaps shall be restricted as below:
Blade tip to tip and blade tip to frame : 0.25 mm (max.)
Blade end to jamb seals ( over and above washer thickness) individually on both sides
:1.5 mm (max.)

5.3.6 Alignment of left and right hand threaded holes shall be checked. Off-set/inclination of
2 mm for a length of 500 mm from knuckle face ref.is permitted.

5.3.7 The blade position in open condition shall be within + 2.5° to vertical.

5.3.8 Alignment of lever pins in both open and close position shall be limited to 2 mm from
neutral position. v

54 NON DESTRUCTIVE EXAMINATION

54.1 All NDE for gas cutting shall be as per QCP 002.

542 100% LPI shall be carried out on blade block welding, mounting bracket welding and

stud welding with gland plate.

543 100% LPI/MPI shall be carried out on all blade splice joints.
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NOTE 6
6.0

6.1
6.1.1
6.2

6.3

6.4

6.5

6.6
NOTE 7
7.0
7.1

7.2

7.2.1
7.2.2

PAINTING, PRESERVATION AND IDENTIFICATION

All fasteners ( except SS) shall be applied with high temp.lubricants.
Grafoil bearing shall not be lubricated.

The surface preparation and painting shall be as per PR:QE:104.

Match marking shall be done on all parting lines by stenciling and punched and bor-
dered with white paint.

Blade orientation shall be indicated by welding small rods on to shaft or marking a vee
groove on the shaft.

Opening and closing direction of blades shall be marked by punching on the damper
frame.

Flow direction shall be indicated by means of stickers, arrow plates or paint stenciling.

PACKING

Packing shall be performed at shipping unless otherwise specified in OPS/PURCHASE
ORDER. y

The damper shall be packed in steel crates to avoid damages during handling and tran-
sist.

The blades shall be arrested from moving during shipping and shall be kept as per drg.

Components / subassemblies,like DP switch,actuators,blowers etc. shall be packed
separately in polythene sheet and crated in wooden boxes.

SQP:NP:03/01 | Page12 of1s L'

()



. <[BHEL

SQP:NP:03/01 Page 13 of 15

1.0

2.0

3.0
4.0

TEST REPORT FOR LOUVER/BIPLANE DAMPER
GENERAL
CUSTOMER
WORK ORDER NO.
DAMPER SIZE ; DU NO.:
NO.OF BLADES:
APPLICATION
TYPE : LOUVER/BIPLANE
Actuator name plate details:
Electrical Actuator
Blower name plate details: (If applicable)

Test results : Tested with electrical actuator:

Cycles 1 2 3 4 5 6 7 8 9 10

Amps - Opening

Amps - Closing

Temp - Opening

Temp - Closing

b)

Tested with pneumatic actuator (Air pressure shall be set at 60psi before every opera-
tion)

Cycle No. Air pressure Closing Opening

wos v
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5.0 Gap between Jamb seal & frame (Gap measured with feeler gauge )
1.
2.
3.
4.
5.
6.0 Gap between blades:
Blade edge No. Gap measured with feeler gauge.
L.
2.
3.
4.
5.
7.0 Deviation if any shall be referred to Q.A.
8.0 Damper operation: Satisfactory/Not satisfactory.
9.0 Blade tightness :
10.0 » Test results Acceptable/Not acceptable.

Signature/Date

Firm Inspection.

BHEL Inspection.

Customer Inspection.

)
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CHECK LIST FOR LOUVER/BIPLANE DAMPER

W.0. No. : D.U. No :

Drawing No.

Supplier Code :

General dimensions:
I.Squareness of blade skins.
II.Length of blades.
III:BEARING ASSEMBLY.
i)Welding of gland plate.
ii)Bearing holder assembly

ii1)Grafoil sheet
Free rotation

: ok/not ok

:provided/not provided

:ok/not ok

IV)TRIAL OPERATION OF BLADE MOVEMENT:

i)Individual
V)LINK AND LEVERS

i)Nylon bush
if)Thread of knuckle

iit)Alignment of links

VI)DAMPER OPERATION:

i)Opening and closing of blades

ii)Free operation of links

iii)Records of :

a)Gap between flap and seal plates
b)Gap between blades end and jamb seals
VII)GENERAL WORKMANSHIP:
VIID)PAINTING OF DAMPERS:

IX)IDENTIFICATION OF DAMPERS

SUBCONTRACTOR

:ok/not ok

:provided/not provided

:Checked with gauge
:ok/not
:ok/not ok

:sat./not sat.
:sat./not sat.

:Sat./Not sat.

:Done/not done as per QCP

:Done/not done.

QC/BHEL




QUALITY ASSURANCE DEPARTMENT

AMENDMENT TO QUALITY WORK INSTRUCTIONS (Q.W.1)

Q.W.I SQP :NP:03 REV:01 AMENDMENT SL NO: A3
DESCRIPTION:LOUVER &BIPLANE DAMPER S DATE:07 06 2012
i DETAILS
EXISTING CLAUSE NO AMENDED AS BASIS FOR AMENDMENT
/REMARKS.
Clause no 5.2.1 under NOTE 5 RCA SUBCOMMITTEE OF
CLAUSE5.2.1 Modified as follows: GATES&DAMPER dt 260512
outcome.

The Louver Dampers and biplane
dampers shall be tested in site
Orientation position as indicated
in the key plan for the first
number of each DU /PGMA,
Balance number of each
DU/PGMA shall be tested
horizontally.

Proper supports shall be
provided and the damper shall
be leveled by water level.

PREPARED BY

N

REVIEWED &APPRONED BY
— 3/
- ~ 12—

. KARTHIREYAN o RAMANIAN
Manager/ QA G. BALASUB Manager
BHEL/BAP/RANIPET-632 408, Sr. Deputy Genersl Q0 (Pros)




- QUALITY ABSURANCE DEBARTMENT
AMENDMENT T0 QUALITY WORK INSTRUCTIONS. (Q.W. 1) -

Q W.I.NO:SQP:NP:04

==

-~

REV 01

i

DESCRIPTION: GUILLOTINE GATES

AMENDMENT SL NOo:  {A]l

DATE:04.12.96

DETAILS

CLAUSE NO.

AMENDED A8 ...

- BASIS FOR AMENDMENT/
REMARKS.

2.3.1

5.3.3

Splicing of gate plate may be

‘either horizontal or vertical.

Minimum width of plate shall be
HOO mm for blade joint
shall he permitted within 200 mm
from the middle of the b]ade for
vertical joints.

Diagonal variation shall be within

1 wm/metre limited to 5 mm Max.

and no Jjoint

Based on feed back and
discussions with Shop,
OP&C,Quality of BAP/ |
Ranipet and Engineering/
DD/FR during Nov.96.

Baséd on feed back and

discugsions with 8hop,QP&C| -

and Quality of BAP/Ranipet
during Nav.96, ‘

Prepared by:A.R.Reddy

‘ N\
Signature & Dt?‘ﬁkfbﬁzéiﬁ“'

ak

o4 -\%~

Signature & Dt: -

Reviewed & Approved by:V.Raghavendran

VR

I daid

.4]11/?6




"BHARAT HEAVY ELECTRICALS LIMITED _
TIRUCHIRA,PPALLI'GZO 014 INDIA

STANDARD GUILLOTINE GATES ~  SQP:NP:04/01_

QUALITY PLAN T

FOR Page 01 of 14
Prépared by

Quality Assurance

GS. &iy/anan

REVIEWED BY

SIGNATURE

ENGINEERING %\k/
(V.Balasubramanian) ’

%Nﬁ;%l}gxggz)DEVELOPMENT .
e Wror

i Qe

APPROVED BY

SIGNATURE o

REV.NO. DATE
00 01.04.93 Sr.Manager/QA - \
01  01.02.95 - Sr.Manager/QA ‘k e —

Proprietary Data - For Internal Use Only

QUALITY ASSURANCE'
BAP ¢ BHEL : RANIPET

MASTER COPY |
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~ RECORD OF REVISIONS N
Rev. Clause ..+ . Detailsof revision : | ’
No. = No. R o | '
00 - - This document consolidates all requirements of various previdus SQPs.
‘ e
01 -- All amendments issued has been regularised and editorial correction made

for better clarity . ' '

Latest applicable TDC Nos incorporated.
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'SL.. |COMPONENT AND CHARACTERISTICS|TYPE OF QUANTUM REF . DOCUMENT/ TYPE |AGENCY| REMARKS |
NO. | OF ACCEPTANCE | oF SQP:NP:04/01
OPERATION. CHECK | CHECK 1 STD. . - |RECORD |Page 3 of 14}

1.0 MATERIAL

1.1 Plates, Sheets, Chemical - & Re¥%iew of 100% -~ TDC/Matl Spec. TC QC

Sections,Rounds & Mechanical - documents ) Note 1 ’
Tubes. - - Properties .
¥
1.2 SUB DELIVERIES
1.2.1Actuators Performance Review of 100% Drawing . .
i . Records Purchase Spec TC QcC
H.N.N@O&WW‘Q%memmH - Performance Review of 100% Drawing - - TC QC, e
. Records - Purchase Spec. . o
1.2.38prockets . Mechanical- . Review of 100%. Drawing TC QC |
Properties Records : Purchase Spec.
1.2.4Chains | Chemical, Review of  100% Drawing - - TC oc
e Mechanical " Records R Purchase Spec. : :
. ‘Properties & ,
A Y ‘ Dimensions
, _ _ € _
1.2.5Isolation valve Performance Review of 100% Drawing - : TC QcC
"Iimit Switches . : Records - = = - Purchase Spec. ,
1.2.6Check <mH<WMMMHHmH Performance Review of 100% Drawing = - TC QcC
cum Lubricator, Records : Purchase Spec.
Solenoid-valve . : gt ,
2.0 INPROCESS CONTROLS (Refer QCP 002 for details)
2.1 Marking, cutting Shape, size . Measurement, 100% - Drawing R QC

©° 7 and preparation- & EP ) Note 2

R




SL. |COMPONENT AND CHARACTERISTICS |TYPE OF QUANTUM REF .DOCUMENT/ TYPE AGENCY| REMARKS
NO. o OF ACCEPTANCE OF SQP:NP:04/01
OPERATION. CHECK CHECK STD. RECORD Page 4 of 14
2.2 Welding Procedure & Review of 100% PR:QE:172 R QC
Personnel Qlfn Documents/ :
Records
2.3 Weld Inspection Weld quality LPI/MPI 100% wmmwzuenmm"wﬂw\ R Qc
u | . | MT1,QCP 002
Weld size Visual .100% PR:QE:021,Note 7
2.5 Seal assy Dimension Measurement 100% Drawings 'R woo
. - - - : PR:QE:063 N
3.0 FINAL INSPECTION
3.1 Assembly Over all Measurement 100% ‘Drawings R Qc
Dimensionsé& , : Note 3,4 & 5
Diagonals :
3.2 Trial operation Free operation Open/Close 100% Drawings R QcC :
’ of Gate movement Note 6 .
3.3 Painting and Paint finish  Visual 100% PR:QE:104 R Qc
Preservation Paint thickness Measurement Random Drawings
. Note 8
w.w HQmanmwnmnMOU WO ZO&~ DU No. Visual Drawings Dn
And packing Match marks b Note 9
3.5 Certification As per check -- R Qc

List

~ Sign off
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NOTE 1

NOTE2
2.1
2.2

2.3

2.3.1
23.2
2.3.3

2.3.4
NOTE 3
3.1
3.1.1

3.1.2

3.1.3

BHEL

2.

The materials normally used and their TDC Nos are given below:

Materials Specificétion , , T‘DC NO. -
Plates, Rolled IS 2062 Gr.A&B As per Specification
Sections SA 588 GRA -do-
Rounds ASTM A108 Gr10450 0:305
(1045 CRS)
AISI304 - As per Specification
: SA 193 B7 0:309 -
Tubes SA106 GRB : 0:101
ASTM B75 As per Specification
Seals ASTM B575 UNS 10276  0:304 -
Castings IS 210 V As per Specification

The requirements for marking, cutting and preparation are detailed below:

Holes on frames for matching with duct flanges arid holes for studs shall be marked
correctly. These holes may either be punched or drilled.

Whenever the frame channel size is substituted, seal clamping hole dimensions with
respect to groove shall be maintained with respect to centre line of both channels.

' SPLICING OF GATE PLATE:

Splicing of gate plate may be either horizontal or vertical.
No splicing is permitted if plate width is 1.2 meter or less.

For plates of width upto 2.4 M. only one joint is permitted. For width greater than 2.4
, maximum two Jomts are permltted

Any deviation from the above norms shall have the approval of Quality Assurance

FRAME

Frames shall be made on a level platform. Flange top and bottom surfaces of adjacent
members shall be leveled. Studs shall be welded on to frame parts as per drawing prior
to assembling the sides into frame. ,

Suitable fixture shall be used for the assembly of frame maintaining dimensions and
d1stance between studs w.r.t. axis of blade movement on all s1des

Super structure frame shall be made such that the gulde angles are placed at correct
distance from the centre line of the channel.
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3.1.4

3.1.5

3.2
3.2.1

33
3.3.1

332
3.3.3
3.34
3.3.5
33.5.1
3.3.5.2
5.3.5.3

3354
3.3.6
3.4
3.4.1

3.4.2

e

Weld the guide beams as per drawing in port side in level with frame. A curved platé - .
shall be welded with guide beam atentry side to avoid struck up of gate plate.

Ensure that the " T " bar shall be welded square to the gate plate through pin plate to
accommodate differential expansion. Connecting nut for piston rod shall also be
welded / fastened square to the " T " bar. Plate centre line, piston rod centre line and
nut centre line shall be in one axis. Out of squareness if found shall be corrected by
grinding / machmlng

SEALS

Seals shall be manufactured as per PR:QE:063 and supplied as subassembhes Check
for any damage before assembly.

MACHINING AND ASSEMBLY OF SHAFTS

Plain turned drive 'shafts shall be marked for key way milling and milled suitably to size
and finish as per drawing. .

The rings shall be machined to diameter, edge prepared and welded with the shaft and

checked by MPI/LPI.

Finish machined shafts shall be checked for size, finish, eccentricity and
key way dimensions. ~

Tolerance on bearing and sprocket locating dimensions:
Outside Diameter = +0.00/ -0.10mm.

‘Eccentricity = 0.5mm,

Set the shaft sub assembly and tube in assembling fixture as given in the sketch-1.

Ensure the co axiality of the shafts and tube assembly by d1a1 gauge after aligning the
key ways if provided.

Plug weld the shaft and tube and complete the weldlng of shaft sub— assembly with tube
on either 81de maintaining the fillet size.

Completed shaft shall be checked for coaxiality, size, finish, eccentricity, key way
orientation,etc as per drg.

100% LPI/MPI on fillet / plug welds of assembly shall be carried out.
Machined shafts shall be applied with rust preventive oil.
AIR TANK

Pipes and end covers for air tank shall be cut to size. Weld edges shall be prepared as
per drawing. Where pipes are made of plates, it shall be rolled and welded.

Butt welds and long seam of PFP shall be spot radxographed in addition to MPI/LPI as
per approved procedure. If unacceptable dcfect is notlced during spot radiography
100% radiography shall be carried out.
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NOTE 4
4.1

4.2
4.3
4.3.1

4.4

4.5

4.6
4.7

4.8.
4.9.
4.10

4.11

4.12
4.13
4.14

4.15
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Completed air tank shall be hydraulically tested as envisaged in drg:

-~

The frame shall be assembted with super structures. Assembly shall be done in horizon-
tal position, ensuring that the whole frame is in single plane. Corner welds of angle
frame shall be ground to accommodate the seatmg -of seals.

Position the mounting plate and assemble the air tank and blower.

Assemble the cylinder onto the frame and connect the p1ston rod and ensure the co
axiality of piston rod and gate plate.

‘Check that the piston rod, gate plate and cylinder are in the same plane using spirit

level.

Assemble the pneumatic flttmgs of correct size and qty.. starting from the ports of air
cylinder. (4 way solenoid valve, transparent type filter cum lubr1cator etc.). Use teflon
tape for threaded connections.

Assemble the junction box for electrical connections. Assemble the limit switches at
the correct locations. Complete the electrical connections and identify the wires.

Defect free seals shall be assembled in position in correct orientation as per drg.

Connect the air cylinder to pneumatic lines ttnd check for free operation of gate plate
and piston. Adjust the limit switches ensuring the stroke length of blade.

Sprockets shall be assembled with shaft together with end collars.
Assemble the!drive shaft and idler shaft assemblies on themounting brackets. Ensure

the ‘offset of axis of both drive and idler shafts. Ensure that the bearings are filled with
Grease Servogem HTXX before assembling with shaft.

"Ensure the correctness of drive chain size, pitch, lehgth etc., and assemble keeping the

plate in open position and locked, over sprocket with gate plate and complete the
assembly

Seal sub/ assemblies shall be 1nspected and trial assernblev maintaining  match marks

- prior to assembly for modular construction. Defect free sgals, shall be assembled in

position in correct orientation as per drawing.
Assemble brace angles of super structure in position and complete welding.
Adjust the chain length and tlghten equally on both s1des

Saggtng of cham shall be checked on top side of the cham with bottom side of chain
resting on gate plate. This sagging shall be set equal to or less than thickness of chain
while gates are in horizontal position. :
A clear gap of 6 mm shall be ensured between gates plate and sprocket. while the gate
is kept in horizontal position so-as to ensure free travel of chain with out climbing on
the blade during operation. oz .
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4.16
4.17
4.18
4.19
NOTE §
5.1

5.2

521

5.2.2
5.2.3

524

53
NOTE 6
6.1
6.1.1

6.1.2
6.1.3
6.1.4
6.1.5

6.1.6

6.1.7

6.1.8

Install the actuator mounting brackets on to frame and complete the welding. - | « -
Install the relevant drive in position v:'ith all accessories.and connections.
Assemble isolation valve with transition,if required.
Install the blower assembly with transition if required.

- 3

The final inspection shall be carried out using the check list and documented.

Tolerances given in the drawings shall be followed. If not specified in drawing the
following tolerances shall apply.

Pitch of holes for matching flanges shall be within j; 1 mm (individual) and 4+ 3mm
max.(cumulative).

Linear tolerance on length/width + 1mm/meter. Max 5 mm.
Diagonal variation shall be within lmm/metre with a max of 3mm.
Waviness of finished gate plate shall be within 6mm. Max.

The gate plates shall be locked using mechanical blade lock assembly.

TESTING

Position the gate in the testing stand maintaining vertrcalrty on sides and face (flow
direction). It shall not have any twist.

Connect the Actuator electrically as per wiring diagram.

Adjust the gate in such a way that gate plate is in the middle of its stroke.
o

Set the torque required for ambient operation of the gate as in the actuator data sheet.

Gate shall be operated with actuator for § complete cycles.( with an 1d1e time of 10
minutes in between every two cycles.)

Record amperage, voltage, time taken for each stroke in case of electrical actuator and
record air pressure and time for pneumatic actuator

During the test ensure that gate plate is operatlng freely without rubbmg the throat
support beam. _

In case the gate is not lifted wrth minimum settmg of the torque switch / Air pressure,

torque rating / air pressure shall be slowly increased so as to enable free operation of
the gate. In no case this value shall exceed the noload operating condition indicated by
Engineering / C & 1.
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6.1.10

6.1.11
6.1.12

6.1.13

NOTE 7
7.1

NOTE 8 ;
8.1

8.2

NOTE 9
9.1.
9.2

93

9.3.1

9.3.2

JBHEL T

Normal / running current shgll not exceed the permitted value. In case current drawn at
no load is more than the acceptable. value the same shall be referred to Engineering /
C & I for approval.

The gate shall be visually inspected for any damage to blades seals etc. Ensure the
gate plate is in open position. Provide the lock tab and lock it.

The test regults shall be recorded as per the test report and certified by Quality control.

Set the blade stopper bracket on beam and ensure the stroke length of blade and corner
closing.

’Prov1de chain guards in p051t10n Prov1de draln holes in frame and dust guard on super

structure.

Mounting bracket welds, "T" bar welding of gate plate, collar welding on shaft,
Blower and air mounting bracket welds shall be checked by MPI. Welding of splice
joints of gate plates shall be checked with MPI/LPI. Defects revealed shall be repaired
and tested again.

Gate plate, Chain and all machined surfaces shall be applled with Rust preventlve
coating.

Match marking shall be done on all parting lines by stenc1lmg and by punchmg and

- bordered with white paint. Mark the flow dlrectlon on the frame.

Identification marks shall be as per QCP 002.

Packing shall be performed at shipping unless otherw1se specified in OPS/Purchase
Order. .

The gate shall be packed in steel crates to avoid damages during handling and transit.
Air cylinder in case of hot air gate shall be suitably protected from damages.

The blades shall be arrested from movmg during shipping and shall be kept as per
drawing.

Components / Sub assemblies like DP switch, actuator, blower etc. shall be packed
separately is polythene sheet and crated in wooden boxes.
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1.0

2.0

3.0

General

Customer

Work order No

Gate size
Application :
Type g

Actuator Name Plate Details

GMS particulars

Test results of gate operation

a) Torque required

b) Torque set

- SQP:NP:04/01 | Page10 of 14

,,,,,

TEST REPORT OF GUILLOTINE GATE

e

EY

Du No.

Cycles 1 2

Amps. opening

Amps. closing

4.0
5.0

Gate operation : Satisfactory/Not satisfactory.

Test results Acceptable/Not accep‘table/Rewofk-Ider;tified.

Firms inspection

BHEL inspection
&

Customer inspection.
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Page 11 of 14 3

PROJECT:

UNIT

SIZE

SL.NO
Al

A2

CHECK LIST:
W O.NO: - :
D.U.NO:
DRG.NO:

: DG/DL/BB:XXX: XXX/HAG XXX:XXX

FRAME ASSEMBLY:

Pitch of holes for seals

Distance between top and bottom row holes.
Alignment of holes.

Location of the groove from the top of channel ﬂange
Width of the groove.

Straightness of the groove.

Chamfering/deburring on the rear edge of the groove.

DIMENSION OF FRAME:

1.LENGTH
2. WIDTH
3. DIAGONALS

DIMENSIONS OF SUPER STRUCTURES:

1.WIDTH
2.LENGTH
3.DIAGONALS

e. POSITIONING OF BRACKET:
(Jo be full welded only after final assembly and testing)

c¢. ASSEMBLY OF TOTAL FRAME:

a. Back gauging and LPI from second side
(To be witnessed by Inspector)

b. Dimensions: :

i) Overall Length.

ii) Diagonals

- COMPONENTS:

i) Shaft Dimensions - " Drive Idler
a) Length of shaft

b) Dia at Bearing location

¢) . Dia at actuator mounting portion of shaft

ii) Sprocket:
a.Bore
b.Key-way dimensions

d. The bracket should be ensured for squareness before fifting it on the frame.




A
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T SQP:NP:04/01

Page 12 -of 14_\

GATE PLATE:

a. Splicing - (If carried out) L

i. No. of joints. ‘ e
ii. NDT '

b. Overall Dimensions:

i. Length

ii. Width

iii. Diagonals

c. [Edge bevelin® with respect to flow direction.

d. Beveling dimensions.

'T' BAR:

A. DIMENSIONS

1.LENGTH :

2.WIDTH

3.ADJUSTING BOLT HOLE DIMENSIONS
A.PITCH
B.DIAMETER

B. "T" BAR AND CONNECTING NUT
DIMENSIONS |
I.LENGTH
II.WIDTH
III.SQUARENESS

ASSEMBLY Of GATE:

a. Shaft assembly Drive  Idler
S/NS  S/NS
1.Sprocket assembly

2.Bearing assembly
a) Bearing Type & No.
b) Bearing assy on shaft.

3.Bearing housing assy.

4. Lubrlcg'flon ‘
a. Type of lubrication
b. Brand name

Trial operation

Sow

Free rotation check
‘ b. Assembly of seal sub-assy. in position

Positioning of stopper on cross beam

0o

]

Sagglng of chain

02

cylinder

i

Positioning of gate plate in super structure

Assembly of chain with sprocket andplate

Assembly of drive shaft such assy. with mounting brackets/S/NS.

Assembly of actuator/Blowet/Air cyhnder/Pneumatlc




: M BHEL B | o 'SQP:NP:O4/01 Page 13 of 14

V’i‘.

h. Air cylinder piston, connecting nut, gate plate all should be in one axis.
i. Positioning of limit switch

TRIAL OPERATION:

1. Orientation of Gate:

o a. Theoretical

b. Test Position '

2 Gates operated -- Manually/with actuator/with pneumatlc cylinder
Name plate details of actuator/Air cylinder

a. No. of cycle operated.

b. Condition of the seal after operation
‘c. Movement of blades: |
Smooth/Difficult/Jerk/ Stlck~up
d. Current drawn
5 Rectification of defect nat;g;ed
6 Retest resulss.
NOTE:(trial operation shall be rbpeated till satlsfactory operatlon is achleved)

General workmanship
Mechanical blade lock provided/not provided

Rust preventive oil applied after festing for gate plate.
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QUALITY DEPARTMENT

Amendment to Quality Work Instructions meant for SQP for Tubular.

Air pre heater

SQP APH 104 Rev 01 DT 27 01 03

Amendment A1 DT 04 02 08

SQP for Tubular Air pre heater

Clause Amended as Basis for
Number and Amendment
reference.
Note Calculate percentage of tube thickness using the
following formula: -
Clause 4.9 ollo 9 uia

| Dh-d
% age of expansion K= 1 - 4 ------- X 100

Dh = Tube sheet hole ID in mm

» d = ID of the expanded tube in mm
T = Thickness of tube in mm
K = %age of tube thinning

Based on feed
back from QC

Prepared by Reviewed & approved by




‘ STANDARD QUALITY PLAN
,Mssww. R%WMNW\Q%% SNAME&  FfEM/SUB SYSTEM: Doc. No SQP APH 104
M/S BHEL / BAP / RANIPET Tubular Air pre heatfer  [Rev.No 01
Ranipet TAMIL NADU-632 406 Date 27 0103
Page No 01 of 05
SIno Component & Characteristics Type Quantum of Reference Acceptance Format Agency Remarks
1 operation 3 Of Check Documents Norms Of 9 10
2 Check 5 6 7 Records M B
4 8
1.0 | MATERIAL *
1.1 Plates, Sheets, Chemistry, Chemical Each Respective Material Spec. C P \
Tubes, Tensile Tensile test Heat
Properties
2.0 | In-process control
2.1 | Welding Welders are to be qualified to AWS D1.1&Procedures are pre qualified.
2.1.1 | Weld Quality All Fillet welds | LPI 10 % AS PER ASME SEC VI DIV 1 NDT  Report | P A
3.0 | Tube Sheet Dimensional Measurement 100% Drawing/ Ref note 1.0, 2.0 Records | p W
preparation check
3.1 | Tube Block Assy. Dimensional Measurement 100% Drawing/ Ref note 3 Records | p W
(Skeleton) check
4.0 | Tube Expansion
4.1 | Mock up test for Soundness  of | Hammer test 100% Refer Note 4.0 Records P W
tube expansion Expansion & 493
LEGENDS: Prepared by s N APPROVED BY :
M = Manufacturer, (BHEL Shop / Subcontractor, ) Reviewed b QA o . . N )
B - BHEL QC/ Authorised Inspection agency y m DSir/gCNr@ 3! —,7 I
P - Performed By, V - Verification Of Reports/Records ‘
W - Witness TC - Test Cerfificate R- report. Qc | pulfefn ( Head/QA)
Record of revision Rev No Date Changes made
00 27 01 03 The requirements of QCP A 018 and PRQA 415 are merged and this SQP is formed.

MASTER COPY |




, STANDARD QUALITY PLAN
N@gﬂw R%ozmmm me%mm SNAME&  MTERA/SUB SYSTEM: Doc. No SQP APH 104
M/S BHEL / BAP / RANIPET Tubular Air pre heater [ Rev.No 01
Ranipet TAMIL NADU-632 406 Date 27 01 03
Page No 02 of 05
Sino Component & Characteristics Type Quantum of Reference Acceptance Format Agency | Remarks
1 operation 3 Of Check Documents Norms Of 9 10
2 Check 5 6 7 Records M B
4 8
4.2 | Tube Expansion | Soundness of Hammer 100 % Drawing /Ref Note 4.9.3& 5.0 Records | P | W
(In actual) Expansion test
5.0 | Final Inspection | Over All Measurement 100 % Drawing/ Note 6.0 DR P | W
Dimension
5.1 Painting and Proper Visual 100 % Ref PRQA 590 Rev 00 & Note 8.0 - P W
Preservation Preservation
Note : For Notes referred in column 6 & 7 ,refer the page No 03 ,04, 05 of SQP




1.0

1.1

1.2

1.3

2.0

2.1

2.2

2.3

2.4

3.0

3.1

3.2

3.3

3.4

3.5

Tube Plate preparation page no 03 of 05

Plates are to be sheared or gas cut . The gas cut edges shall be free from cutting notches and finish should be of 50 microns
.The tolerance on length and width shall be +1 mm. the diagonals shall be within 2 mm .

The square ness shall be maintained precisely. Minimum two perpendicular sides shall be taken for tube hole marking
reference.

The stock preparation shall be as per the drawing subject to coaxial drilling of top, middle and bottom plate together for the
same block with match marks. Match marking shall be carried out. Both top, middle and bottom plates have to be marked for
identification.

Marking for drilling

Drilling shall be done on-a batch of plates as a stack. Mark the holes as per the drawing. Check the extreme holes for the
diagonal and it should be within 1 mm. Drill the stack with proper support. Check the stack with water level of 1mm before
drilling.

The tolerance for the holes shall be as per the drawing and finish shall be 12.5 microns. The pitch variations shall be within
1 mm subject to a cumulative variation of 2 mm maximum.

Dismantle the stack. De burr the holes.

Check the hole sizes using ‘Go’ and ‘No Go’ plug gauges which should be checked and approved by BHEL inspector.

Tube Block Skeleton Assembly

Layout the plates for bottom, middle (where applicable) and top assembly as per the drawing separately as given in the
assembly drawing.

Identify the top, middle and end plates with proper match mark. Check the diagonals the variation shall not be more than 3 mm
Fit the tube plates and lifting eye pieces as per the drawing. For proper matching of the plate use eye piece by welding on to
the plates at two or three places and using bolts and nuts for fastening. And Weld the lifting lug. Conduct root LPI and final MPI
and then paint as per PRQA 590/LATEST.

Do the skeleton assembly with the stay tubes and tack weld, Ensure the tube projection from tube plate as per drawing.

Check water level & Plumb out with reference to the extreme row of hole & also at edge of the plate and Correct Within 1 mm
Mark the water level reference & Plumb out with metal punch and bordered with paint.




3.6

3.7

3.8

3.9

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

Page no 04 of 05

Check the top diagonals X1,X2 and front and back diagonals F1, F2 & B1, B2 respectively and side diagonals SD1, SD2, SD3
and SD4 . Record the diagonal dimensions on the history card .The tolerance on diagonal shail be 3 mm.

Weld all stay tubes as per drawing.

Dismantle the skeleton from trial assembly if weight of each block with all tubes inserted weights more than 25 MT.

Inspect the tubes for defects such as rust, pitting, bends. The tubes shall be applied with rust preventive oil before inserting it
into the holes. Insert the good ones in the tube holes and also ensure the tube length tolerance with in 2mm before tube
Insertion.
Mock Up test for tube Expansion

The mock up for the tube expansion shall be carried out in the presence of QC personnel separately. Expand both ends of the
tubes into the tube sheet using an Electronically torque controlled tube expander ensuring the projection of the tubes as per

drawing.

Prepare a tube plate cut bit of size approximately 300 x 300 mm and thickness equivalent to that of actual Tubular air pre
heater.

Drill holes of size covering the min and max limits of tolerance and in between size chosen suitably. The max number of
holes drilled can be restricted to 8. Mark the holes as A,B,C, etc., as per the details of TAPH drawing. Also mark the
corresponding tubes to be inserted as a,b,c etc., Measures the internal dia and pitch of these holes and record.

Select a tube with max and min sizes (thickness) meant for the actual job and cut it to 8 pieces each measuring not less than
250 mm. Measure tube OD/ID and thickness and record.

Set the electronic tube expander to minimum current for tube expansion.

Insert tube in hole A. Expand the ID using electronic tube expander. Electronic tube expander should break on reaching the
preset torque and should not break on preset timer. Note current setting and ID of tube after expansion.

Perform Hammer test by giving a blow using a half pound hammer at free end of the expanded tube. There should not be
any shake/displacement of tube.

Perform kerosene leak test and confirm that it does not leak from one side to other side of tube plate through the area between
tube plate hole and tube OD.




4.9

4.9.1
4.9.2

4.9.3

4.9.4

5.0

5.1

5.2

5.3

o
o

> o
N

Page no 05 of 05
Calculate percentage of tube thickness using the following formula:-

Dh-d
% age of Expansion(K) = -1 | x100
2t
Dh = Tube sheet hole ID in mm
d = ID of the expanded tube
t = Thickness of tube in mm
K = %age of tube thinning

Repeat 4.5 to 4.9 for different current setting to ensure kerosene leak test and hammer test for tube holes B to H.

Record the values as follows: -

Hole Current Tube sheet Tube Tube Tube ID Tube ID after %age of
No. setting Hole ID oD Thickness before expansion thinning
(Dh) (t) expansion (d) (k)

Choose the current setting, which gives a thinning %age within 8%

for the actual tube thickness. And in any case tube
expansion beyond the tube sheet thickness is not acceptable.

Complete the expansion of tubes in each split block and offer for inspection.

Hammer Test

Check the tube expansion at both free ends by Hammer test. With half pound hammer, check for any shaking of tubes. If the
joint fails to meet hammer test, repeat the expansion up until it passes hammer test.

After two or three expansions if still hammer test fails, seal welding can be resorted on that particular tube-to-tube sheet joint
subject to a maximum of two percent of the tubes per block.

Weld the expansion piece and do kerosene leak test for the joint especially in the corners.
Fix the side walls and weld as given in the drawing.

Final inspection

Check overall dimension and water level & Plumb out with reference to the already marked reference and record the readings
Ensure the match mark by punching and bordering with yellow paint.

KKK K KoKk ok kK Kk >k




MANUFACTURER'S NAMES: STANDARD QUALITY PLAN
ADDRESS ITEM/SUB SYSTEM: Doc. No SQP APH 105
M/S BHEL / BAP / RANIPET i Rev. No 00
M S B s tos Rotor Post/ Module/Housing Rev. o
Ranipet Assembly
Page No 01 of 04
Sl Component & Characteristics Type Quantum of Reference Acceptance Format Agency Remarks
no operation 3 of Check Documents Norms of 9 10
1 2 Check 5 6 7 Records "M [ B
4 8
1.0 | Raw Materials
1.1 | Plates, Sheets Chemical & Chemical &Tensile Each Heat Respective material specification TC P | V | All Material
.coils Mech. Prop. /Bend shall be as
per GMS ~
1.2 | Forgings ----Do--- Chemical &Tensile, UT ---Do-- TDC: RTA: 403/Latest TC P |V
1.3 | Header Plate | ------ Do---- Chemical &Tensile, -do- -Do- TC PV
Soundness UT For Thickness 100% -Do- TC PV
>=25mm
1.4 | Lower Post Pins Chemical & Chemical, 100 % Engineering Specification TC P \Y
Mechanical Tensile,
Properties Hardness
Soundness UT for Rod Dia > 63 100 % TDC:RTG: 500/latest TC P |V
2.0 | In Process Control
WELDERS ARE QUALIFIED TO AWS D1.1 & PROCEDURES ARE PREQUALIFIED.
2.1 | Welding Weld Size Measurement 100% Drawing DR P | W
Finish Visual 100% -~ P | W
LEGENDS: Prepared by B \\\o){w\\ APPROVED BY :

M - Manufacturer,( BHEL Shop / Subcontractor,) Reviewed by QA | » ¢ - o Pl o
B - BHEL QC/ Authorised Inspection agency 3 Vi}x&??w(h? RN\ _
P - Performed By, V - Verification Of Reports/ Records QC ) .
W - Witness T C - Test Certificate R- report, \P\SE ( Head/QA)
Record of revision | Rev No Date Changes made

00 01 02 03 | Requirement of QCP: A:001,A:002, A- 007,A -007 S and 2:4:256 are merged and this SQP is Formed.

MASTER COPRY !

J




MANUFACTURER’'S NAME& m.—.>z U>”—U DC>FH.—-< vr>z
ADDRESS ITEM/SUB SYSTEM: Doc. No SQP APH 105
M/S BHEL / BAP / RANIPET 1 Rev. No 00
W R sy o, Rotor Post /Module/Housing Rev. L
Ranipet Assembly
Page No 02 of 04
S Component & Characteristics Type Quantum Reference Acceptance Format Agency Remarks
no operation 3 of of Documents Norms of 9 10
1 2 Check Check 6 7 Records M B
4 5 8
2.2 | NDE ( Rotor post) | Support Trunnion Shell RT 100 % BHE:NDT:RP:RT:01 / latest NDT P | W
Butt Weld Report
Support Trunnion Shell To | UT/MT | 100 % e, bo- | P |w
Common Header Plate o
Rotor Post Butt Weld PT/ MT 100 % BHE: NDT: RP: PT: 01/ Latest -DO- P | W
BHE: NDT: RP: MT: 01/ Latest
Header Plate To Rotor ---DO--- 100% -DO- -DO- P | W
Post Shell
Rotor Post Shell To ---DO--- 100% -DO- -DO- P | W
Common Header Plate
Support trunnion shell to -DO- 100% -DO- Do P | W
Header plate
Lifting Lug Welding -DO- 100% -DO- Do Pl W
Lower Post Pin (*) PT 100 % BHE: NDT: RP: PT: 01/ LATEST Do PV ™
Verification
of NDT
2.3 | Module Assy Lug plate Vs Diaphragm PT 10% DO Do P | W | Reports
plate
2.4 | Housing assy Butt Joint of Plates PT 10 % DO Do P I W




MANUFACTURER’'S NAME&

STANDARD QUALITY PLAN

ADDRESS ITEM/SUB SYSTEM: Doc. No SQP APH 105
M/S BHEL / BAP / RANIPET 1 Rev. No 00
R ey Rotor Post /Module/Housing Rev. L
Ranipet Assembly
Page No 03 of 04
Sl no Component & Characteristics Type Quantum Reference Acceptance Format Agency Remarks
1 operation 3 of of Documents Norms of 9 i0
2 Check Check 6 7 Records [ M [ B
4 5 8
2.5 Rotor Post Assy Dimension Measurement 100 % Drawing / Ref note III 1-5 HC P w
(Fit up)
2.5.1 | Machining Run out/Face out, Shell Measurement 100% Drawing/Ref Note III- 6,7,8 HC P w
Length ,Flange Thickness,
Header Dia, Hole Size,
Pitch, Pin Hole Pitch, Hole
Size, Pitch for Upper Rotor
Post, Over All Length,
Surface Finish
2.6 | Lug plate Dimension Measurement 100% Drawing / Ref note I HC P | W
2.6.1 | Machining Dimension Measurement 100 % Drawing HC P w
2.7 | Module assy Dimension Measurement 100 % Drawing /refer note II HC P W
2.8 Rotor Housing Dimension Measurement 100% Drawing/refer note IV HC P \
2.9 | Guide Trunnion a) Taper Match With Blue match 100% Drawing DO P W
To Adaptor Adapter Sleeve& Guide
Sleeve trunion
b) Taper Match With Pressure Test 100% No Leakage / PRQA:014/latest HC P W
Adapter Sleeve &
Guide trunion
3.0 Final Inspection a)Over all Dimensions Measurement 100 % Drawing HC p w
b) Painting And Visual& 10 % PRQA :590/latest -- P W
Preservation Measurement
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Page No 04 of 04
LUG ASSEMBLY:

Machining of all sides of upper lug and also drilling of holes shall be done carefully.

Machining of all sides of lower lug and also the radius shall be done using a fixture.

Full welding of lug shall be carried out in the lug welding fixture after tack welding on lug assembly fixture.

LPI is to be carried out on all fillet welds.

Step machining shall be carried out by taking center line passing through the center of the hole of top lug and center of slot of bottom lug
as reference.

Twist of lug assembly shall be maximum of 0.8 mm.

MODULE ASSEMBLY

Assembly of modules shall be done in the module assembily fixture and tack welded.

Ensure proper seating of diaphragm plate and also its end square ness to the module assembly fixture.

Ensure that the accepted lug assembly is placed in the fixture without doing any rework on lug assembly and also ensure that the pins are
inserted on to the holes in the

lug plate smoothly without hammering.

The divisional plates shall be tack welded to the diaphragm plate without gap and also ensure the edge preparation of basket support bar,
parallel to the diaphragm plate.

The complete module assembly shall be thoroughly checked for all dimensions and Shell plate radius, Rotor angle radius as per the
relevant drawing.

III ROTOR POST ASSEBBLY

1
2

w

O ooNOO U A

Rotor/Support Shell plate shall be checked for length, width, diagonal with in 1 mm before itis taken for rolling.

Ovality of rolled shell ( in tacked condition) shall be maximum of 5 mm and after completion of full welding the shell shall be re rolled
and the maximum ovality shall be 3 mm .

Header plate shall be pre machined & dimension shall be checked as per drawing and Lathe center shall be drilled to ensure proper
alignment of the Rotor post.

Backing ring inside the shell to be properly fit to ensure correct root gap between header plate and shell welding.

Back grind LPI for all joints to be carried out before doing further welding. And NDT requirements are as per the Clause 2.2 of SQP.
Ensure the Face out shall be with in 3 mm before machining

Holes drilling for Guide end of Rotor post Trunion bolt hole and support trunion holes shall be drilled in Jigs.

All tapped holes shall be thoroughly cleaned and protect with plastic plugs.

The bottom flange pins shall be fixed in place by metallic adhesive and this shall be inspected.

10 Ensure Proper packing & Handling to protect the machined surfaces of the Rotor post as per drawing.

IV Rotor Housing assembly

1
2

3

Ensure the Height ,width diagonal with in 1 mm and Radius of the axial seal plate checked with template with in 1.5 mm.
Ensure the Height , Straightness and Hole pitch as per drawing and no gas gutting of holes is accepted other than mentioned
in the drawing.

Panels are lifted with using lifting lugs only and ensure the lifting Hook side shall face the top while shipping to shop/site.
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UALITY DEPARTMENT
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PAGE 01 OF 61
AMENDMENT TO QUALITY WORK INSTRUCTIONS (SQP)
f
Q.W.I.NO : QP:ESP:260- REV :00 . AMENDMENT SLNO : A 2

DESCRIPTION : GUILLOTINE GATES ( ESP)

-
DATE : 16 02 gg/p‘r)

DETAILS OF AMENDMENT

CLAUSE AMENDED AS REMARKS
NO
NOTE 1 |SEALS MATERIAL SPECIFICATION | ENGG HAS REVISED

ASTM B626 UNS 10276 IS DELETED

THIS SPECN AS THIS IS
MEANT FOR TUBES.

PREPARED BY

| Y

REVIEWED BY
- Sarmdreso—Pus

APPROVED BY

WMo




BHEL

RANIPET
QUALITY DEPARTMENT
AMENDMENT TO QUALITY WORK INSTRUCTIONS (SQP)
Q.W.LNO: ESP: 260 REV: 00 AMENDMENT SL NO: A 1
DESCRIPTION: GUILLOTINE GATES ( ESP) DATE: 0511 97
DETAILS
CLAUSE NO AMENDED AS BASIS FOR AMENDMENT
REMARKS
10.1 Chain, all machined surfaces

and Gate plate after testing
preventive coating. Painting
of all other areas shall be

as indicated below.

Primer coat: one coat of Red

Oxide Zinc Chrome Primer
(Alkyd base) to IS 2074.
( Coating thickness 25 microns.

Finish Ciat: One coat of

Synthetic enamel long oil
Alkyd to IS 2932
( Coating thickness 20 microns.

Prepareu vy Reviewed by Approved by

Distribution: As per standard distribution list.

PC File C: \KNM\ESP\QWIRTE66 . KSU ( All same file )



BHARAT HEAVY ELECTRICALS LIMITED

BOILER AUXILIARIES PLANT

RANIPET - 632 406

ESP: 260/00
PAGE 01 OF 19

STANDARD QUALITY PLAN FOR GUILLOTINE GATES
EFFECTIVE DATE 3101 94
PREPARED BY :: Lo O,
( K NITHIANANDAM ) é
QUALITY ASSURANCE
DEPARTMENT REVIEWED BY SIGNATURE DATE
EDC/AQCS P. JAYKANTH F T R ’
"
OPERATION PLANNING J. MANOHARAN ‘Z
& CONTROL ¢ fhere
MamzZ"\ 4.
ANCILLARY DEVELOP- S. JAGANNATHAN \
MENT "
att ,

{_‘ _C" 1_ ) ) l ’ '

QC (PRODN) S. VISWANATHAN e
= Vot
QC (OLI) H. B.N. MURTHY -
’ e
Bl 1
APPROVED BY H. ANANTHANARAYANAN
SR MGR/QA H—Hw__,,t‘:

ISSUED BY : QUALITY ASSURANCE
REV NO - 00
DATE :310194

DOCUMENT CONTROL NO




BHEL

RANIPET

ESP: 260/00

PAGE 02 OF 19

RECORD OF REVISIONS
REV NO. DETAILS OF REVISION REMARKS
00 This SQP has been prepared by SQP 13/00
merging the docunents listed QCP 2: 5:322/05

110194 in the remarks column. QCP 2: 5:326/02

QCP 2: 5: 349/01
QCP 2: 5:392/01
QCP 2: 5: 394/01
PR: QE: 022/01
PR: QE: 044/01
PR: QE: 045/01
PR: QE: 054/01




BHARAT HEAVY ELECTRICALS LTD STANDARD QUALITY CONTROL PLAN

ESP260

BOILER AUXILIARIES PLANT
RANIPET-632 406 ( INDIA )
QUALITY ASSURANCE DEPT.

FOR GUILLOTINE GATES

NAME OF CONTRACT PACKAGE

QP NO.

REV NO. 00
DATE 31 04 94

PAGE 03 OF 19

S. NO. COMPONENT & CHARACTE- CLASS TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT
AGENT REMARKS
OPERATION  RISTICS CHECK OF CHECK  DOCUMENT STANDARD OF
REC
1 2 3 4 5 6 7 8 9 10 11
1.0  MATERIALS
1.1.  PLATES, SECT CHEM. &MECH. MAJOR REVIEW 100% MATERIAL SPECIFICATION  TC
QC RAW MATLS
IONSFOR  PROPERTIES OF TEST ARE TAKEN TO
FRAME GLAND CERTIFI- TO STOCK
ON
PLATE-AND CATES/ VERIFICATION
LINKAGES ETC. RANDOM OF
TC/RANDOM
TESTING TESTING
(REF. NOTE: 1)
1.2. GATEPLATES -DO- MAJOR -DO- -DO- TC QcC -DO-
1.3.  ROUNDS FOR
SHAFTS AND CHEM.& MECH. MAJOR -DO-  -DO- -DO- TC QcC -DO-
STUDS PROPERTIES
1.5.  SEALS CHEMICAL & MAJOR -DO-  100% MATERIAL SPECIFICATION  TC  QC -DO-
MECHANICAL
PROPERTIES

FINE NAME. A: ESP 260.1



STANDARD QUALITY CONTROL PLAN
NO. ESP: 260

FOR GUILLOTINE GATES

QP.

REV. NO. 00
DATE: 31 01 94
PAGE: 05 OF 19

1 2 3 4 5 6 7 8 9 10 11
2.3.1 WELD QUALITY MAJORVISUAL20% DRAWING, PR QE: 021 R QC
20% LPI ON
SIZE AND LPI BHE: NDT: RP: PT: 01 FILLET
WELDS
FINISH OF COLLARS
WITH SHAFT
2.4. GATE PLATE ROOT GOUGING MAJORNDE/LPI 100% BHE: NDT: RP: PT: 01 R QC
REF. NOTE 4
SPLICING AND FINISH MPI BHE: NDT: RP: PT: 01
2.5. ASSEMBLY  OVERALL MAJORMEASURE -DO- DRAWING R
QC REF NOTE 5&6
DIMENSIONS
251 SEAL ASSY. CRITICAL MAJOR -DO- -DO- DRAWING R QC
PRIOR TO DIMENSION
ASSY IN GATE
2.6. TRIAL OPERA- FREE OPERATION -DO- RELEVANT DRAWINGS AND R
QC REF NOTE 7
TION OF GATEOF GATE MAJOROPEN/CLOSE
AS PER ORI- MOVEMENT
ENTATION AT SITE
SEAL TIGHT -DO- GAUGE -DO- -DO- R QC
NESS
3.0. FINAL
INSPECTION
3.1 COMPLETENESS COMPLIANCE MAJORMEASURE -DO- DRAWING R
QC REF NOTE 8
MENT
3.2.1 SURFACE PRE- SURFACE -DO- VISUAL -DO- PAINTING SCHEDULE
PARATION PREPARATION RP: 0674199 (Lattest)
3.2.2 PAINTING PAINT MAJORVISUAL -DO- DRAWING R QC
REF NOTE 10
FINISH PAINTING SCHEDULE
COATING MAJORVISUAL -DO- RP 0674199 (Lattest) R QC

THICKNESS MAJORMEASURE

MENT

-DO-

DRAWING
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3.3. PACKING PACKAGING

AND DESPATCH IDENTIFICA- CRITI- VISUAL100% DRAWING R QC REF
NOTE 11

TIONOF WO CAL
NUMBER, DU NO
MATCH MARKS

3.4. CERTIFICATION AS PER SIGN OFF -DO- REFER NOTE 12
-DO- -DO-
CHECKLIST

FILE NAME: A: ESP260.4



BHEL
RANIPET

ESP : 260/00
PAGE 07 OF 19

NOTE 1 The materials normally used are given below

Plates 1S 2062
ASTM A36
SA 588 GR A

Rounds ASTM A 654
ASTM A 108

AISI 304

SA 193 B7

SA 105

Seals ASTM B575 UNS 10276
ASTM B626 UNS 10276

Castings IS 210

NOTE 2 In Process Control

The general requirements for process control during fabrication are detailed in QCP 002
(latest )

NOTE 3 Marking, cutting and preparation

3.1 The requirements during marking, cutting and preparation are detailed in QCP 002 (
latest )

3.2 Holes on frames for matching with duct flanges and holes for studs shall be marked
correctly. These holes may either be punched or drilled. Studs shall be welded on to
frame parts as per drawing prior to assembling the sides into frame.

3.3 Whenever the frame channel size is substituted, seal clamping hole dimensions with
respect to line of both channels.
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Splicing of gate plate

Splicing of gate plate may be either horizontal or vertical.

No splicing is permitted if plate width is 1.2 meter or less.

For plates of width upto 2.4 M. one joint is permitted; Above 2.4 M. maximum two
joint is permitted. however the spacing between 2 joints shall be minimum 500 mm.
Any variation for the above norms shall have the approval of Engineering/QA.

Care shall be taken to avoid waviness during fabrication of gate plate. The waviness of
the plates during splicing/ fabrication shall be restricted to 1mm per metre subject to a
maximum of 3mm.

Fabrication

Frames shall be made on a leveled surface after ascertaining water level within 5 mm.
Frame top and bottom surfaces of the members shall be leveled.

Ensure the assembly of frame maintaining dimensions and distance between studs w. 1.
t. axis of blade movement on all sides.

Super structure frame shall be made such that the guide angles are placed at correct
distance from the centre line of the channel

Ensure that the gap of gate plate movement is in a single plane of correct width. width
deviation shall be restricted within 5 mm.

Weld the guide beams as per drg. in port side in level with frame gap. A curved plate
shall be welded with guide beam at entry side to avoid struck up of gate plate.
Ensure that the “T” bar shall be welded square to the gate plate through pin plate to
accommodate differential expansion. Connecting nut for piston rod shall also be
Welded / fastened square to the tee bar. Plate centre line and piston rod centre line nut
centre line shall be in one axis. Out of squareness if found, shall be corrected suitably.
Assemble the Isolation valve with transition for seal air fan blower connection.
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Seals shall be manufactured as PR: QE: 063 ( latest ) and supplied as subassembly.
Check for any damage before assembly.

MACHINING OF SOLID SHAFTS AND HOLLOW SHAFTS

Ensure straightness of the rod/tube before taking up for machining. The round shall be
held between centres and machined to size and finish as per respective drawings.

Plain turned drive shafts shall be marked for key way milling and milled suitably to size
and finish as per drawing.

The rings shall be machined to diameter, edge prepared and welded with the shaft after
a preheat of 150 Degree C with electrode E11018. The shaft shall be post heated at 150
Degree C for 2 hours. This shall be applicable in the case of SA 193 B7 Material only).
Plain turned Idler shaft shall be finished to size and finish as per drawing.

Completely machined shafts shall be checked for size, finish and eccentricity.
Tolerance on bearing and sprocket locating dimensions:

outside diameter :+0.000
-0.010
Eccentricity :0.05 mm

Tubes shall be marked and cut to size with ends square and free from burrs.

Set the shaft sub-assembly and tube in assembling fixture as given in the sketch-1
Ensure the co-axiality of the shafts and tube assembly by dial gauge after aligning the
key ways if provided.
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Plug weld the shaft and tube and complete the welding of shaft sub - assembly with tube
on either side maintaining the fillet size.

Completed shaft shall be checked for co-axiality, size, finish, eccentricity, key way
orientation, etc as per drawing.

20% LPI/MPI on fillet/plug welds of assembly shall be carried out.

Machined shafts shall be applied with rust preventive oil over machined area.

AIR TANK

Pipe for all air tank shall be cut to size maintaining the ends square. Where pipes are
made of plates, it shall be rolled and welded.

End cover cut to size and edge prepared as per drawing.

The requirements of preheating and welding control are detailed out in QCP 002 (latest )
Butt welds and long seam welds of PEP shall be spot radiographed in addition to
LPI/MPI as per approved procedure. If unacceptable defect is noticed during spot
radiography , 100% radiography shall be carried out.

Completed air tank shall be hydraulically tested as envisaged in drawing.
Orientation of drain plug shall be ensured. Always it shall be kept downwards.
Assembly requirements

The frame shall be assembled with super structures. Assembly shall be done in
horizontal position, ensuring that the whole frame is in a plane. Corner welds of angle
frame shall be ground to accommodate the seating of seals.

Position the mounting plate and assemble the air tank and blower.

Assemble the cylinder on to the frame and connect the piston rod and ensure the co-
axiality of piston rod gate plate.
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Check that the piston rod, gate plate and cylinder are in the same plane using spirit
level.
Assemble the pneumatic fittings of correct size and quantity starting from the ports of
air cylinder. ( 4 way solenoid valve, transparent type filter cum lubricator etc. )
Ensure the connections are air tight using the teflon tapes.
Assemble the junction box for electrical connections. Assemble the limit switches at the
correct locations
Complete the electrical connections as per relevant wiring diagram and identify the
wires.
Defect free seals shall be assembled in position in correct orientations per drawing.
connect the air cylinder to pneumatic lines and check for free operation of gate plate and

Adjust the limit switches ensuring the strike length of blade.

Sprockets shall be assembled with shaft together with end collars.

Assemble the drive shaft and idler shaft assemblies in the mounting brackets. Ensure no
offset of axis of both drive and idler shafts. Ensure that the bearings are filled with
shaft.

Ensure the correctness of drive chain size, pitch, length etc., and assemble keeping the
plate to assembly for modular construction. Defect free seals shall be assembled in
position in correct orientation as per drawing.

Assemble brace angles of super structure in position and complete welding.
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Adjust the chain length and tighten equally on both sides.

Sagging of chain shall be checked on top side of the chain with bottom side of chain
resting on gate plate. This sagging shall be set equal to or less than thickness of chain
while gates are in horizontal position.

A clear gap of 6mm shall be ensured between gates plate and sprocket. While the gate is

kept in horizontal position so as to ensure free travel of chain without climbing on the
blade during operation.

7.2
7.3
7.4
7.5

7.6

Install the actuator mounting brackets on to frame and complete the welding.

Install the relevant drive in position with all accessories and connections.

Assemble isolation valve with transition, if required.

Install the blower assembly with transition if required.

Testing

Testing shall be carried out in the same orientation as envisaged for the system at site/as
per customer requirement. The gate shall be positioned in the testing stand maintaining
verticality on sides and face of ( flow direction ). It shall not have any twist.

Connect the actuator electrically as per wiring diagram

Adjust the gate in such a way that plate is in the middle of its stroke.

Set the torque required for ambient operation of the gate or as specified in the actuator
data sheet.

Gate shall be operated with actuator for 5 complete cycles. (with an idle time of 10
minutes in between every two cycles. )

Record amperage, voltage, time taken for each strike in case of electrical actuator and
record air pressure for pneumatic actuator.
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During the test ensure that gate plate is operating freely without rubbing the throat
support beam.

In case the gate is not lifted with minimum setting of the torque switch/torque rating or
air pressure shall be slowly increased so as to enable free operation of the gate. In no
case this value shall exceed the no load operating condition indicated by
Engineering/C&lI.

Normal / running current shall not exceed the permitted value. In case current drawn at
no load is more than the acceptable value the same shall be referred to Engineering/
Quality Assurance/C&lI for approval.

The gate shall be visually inspected for any damage to blades, seals etc., Ensure the
gate plate is in open position. Provide the lock tab and lock it.

Set the blade stopper bracket on beam and ensure the stroke length of blade and corner
closing.

Provide chain guards in position. Provide drain holes in frame and dust guard on super
structure.

Final Inspection

The final inspection shall be carried out using the check list and documented.
Tolerances given in the drawings shall be followed. In addition, the following
tolerances also apply.

Pitch holes of matching flanges shall be within plus or minus 1mm individually max
plus or minus 3mm cumulative.

Linear tolerance on length/ width plus or minus 1 mm /metre. max Smm.

Diagonal variation shall be within Imm/metre with a max of 3mm.

The gate plates shall be locked using mechanical blade lock assembly.
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Mounting bracket welds “T” bar welding of gate plate, collar welding on shaft, blower
and air mounting brackets welds shall be checked by MPI. Welding of splice joints of
gate plates shall be checked with MPI/LPI. Defects revealed shall be repaired and tested

Chain and all machined surfaces shall be applied with Rust Preventive coating. Gate
plate shall be applied with one coat of redoxide zinc chrome primer as per IS 2074.
Painting of all other areas shall be as indicated in the painting schedule RP 0674199 (

RANIPET
NOTE 9 NDE requirements
9.1
again.
NOTE 10 Preservation & Match marking
10.1
Latest ).
10.2

Match marking shall be done on all parting lines by stenciling, if envisaged. Match
mark shall also be punched on all parting lines and bordered with white paint. Mark the

flow direction on the frame.

Identification marks shall be as per QCP 002 ( latest ).
Packing shall be performed at shipping unless otherwise specified in OPS/ Purchase

The gate shall be packed in steel crates to avoid damages during handling and transit.
Air cylinder in case of hot air gate shall be suitably protected from damages.
The blades shall be arrested from moving during shipping and shall be kept as per

NOTE 11 Identification and Packing
11.1
11.2
Order/Drg.
11.3
11.3.1
drawing.
11.3.2

Components/sub-assemblies like DP switch, actuator, blower etc. , shall be packed
separately in polythene sheet and crated in wooden boxes.
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4.0
5.0

NOTE 12

TEST REPORT OF GUILLOTINE GATE

General

Customer

Work order number

Gate size

Application :
Type :
Actuator Name Plate Details:
GMS particulars

Test results of gate operation:

ESP: 260/00
PAGE 15 OF 19

TC No
Date

DU NO:

Cycles 1 2 3 4

Amps
During
opening

Amps
During
closing

Time taken
for full
opening/
closing

in seconds

Note: Full load current during operation shall be

lesser than that of full load current of
motor.

Gate operation  : Satisfactory/Not satisfactory
Test results : Acceptable/Not acceptable/

rework identified.

Firms inspection

BHEL inspection

Customer inspection

Check list

Signature of QC Engr
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PROJECT

UNIT

SIZE

DRG NO.

SL. NO. : DG/DL/DB: XXX: XXX/HAG: XXX: XXX
FRAME ASSEMBLY:

Pitch of holes for seals

Distance between top and bottom row holes
Alignment of holes

Location of the groove from the top of channel
flange.

Width of the groove

Straightness of the groove

Chamfering / deburring on the rear edge of the
groove

DIMENSION OF FRAME:

1. LENGTH

2. WIDTH

3. DIAGONALS

DIMENSIONS OF SUPER STRUCTURES:
1. WIDTH

2. LENGTH

3. DIAGONALS

The bracket should be ensured for squareness
before fitting it on the frame.

POSITIONING OF BRACKET:
( To be full welded only after final assembly and
testing )

ASSEMBLY OF TOTAL FRAME:

a) Back gauging and LPI from second side
b) Dimensions:

i) Overall length

i) Diagonals
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COMPONENTS:

1) shaft dimensions

a) Length of shaft

b) Dia at Bearing location

c¢) Dia at actuator mounting portion of shaft

ii) Sprocket:
a) Bore
b) Keyway dimensions

GATE PLATE:

a. Splicing - ( If carried out )

i No. of joints

il. NDT

b. Overall dimensions:

1. Length

ii. Width

iil. Diagonals

c. Edge beveling with respect to flow direction.
d. Beveling dimensions.

“T” BAR:

A. DIMENSIONS

1. WIDTH

3. ADJUSTING BOLT HOLE DIMENSIONS
i) PITCH

ii) DIAMETER

B. ‘T’ BAR AND CONNECTING NUT DIMENSIONS
i) LENGTH

i) WIDTH

iii) SQUARENESS

ASSEMBLY OF GATE:
a. Shaft assembly Drive S/Ns. Idler S/Ns.
1. Sprocket assembly

2. Bearing assembly
a) Bearing Type & No.
b) Bearing assembly on shaft.

3. Bearing Housing
4. Lubrication

a. Type of lubrication
b. Brand name
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Trial Operation

Assembly of drive shaft assy with mounting
brackets serial numbers.

Free rotation check

Assembly of seal sub-assembly in position
Positioning of gate plate in super structure
Positioning of stopper on cross beam
Assembly of chain with sprocket and plate
Sagging of chain

Assembly of actuator / Blower / Air cylinder
pneumatic cylinder

Aircylinder piston, connecting nut, gate plate
all should be in one axis.

Positioning of limit switch.

TRIAL OPERATION:

1.

o op

d
5.
6.
NOTE:

Orientation of Gate:

a. Theoretical

b. Test Position

Gates Operated -- Manually /with actuator /with
pneumatic cylinder

Name plate details of actuator/Air cylinder
No. of cycle operated

Condition of the seal after operation
Movement of blades:
Smooth/Difficult/Jerk/Stick-up

Current drawn

Rectification of defect noticed.

Retest results.

Trial operation shall be repeated till
satisfactory operation is achieved

General workmanship

Mechanical blade lock provided/not provided

Rust preventive oil applied after testing for gate

plate.
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MAN UFACTURER’'S NAME& ADDRESS

STANDARD QUALITY PLAN

Dt 20 06 98
Dt 30 06 07

Rev 00
Rev 01

Original issue
Totally Reviewed and updated

,

BHARAT HEAVY ELECTRICALS LTD ITEM: ESP QP NO ESP 283
BOILER AUXILIARIES PLANT Sub system: ESP supporting Structure (Columns, REV NO 01
RANIPET-632 406 (INDIA) Bracing & Longitudinal/Transverse roof Beams) DATE 30 06 07
(PGMAs: X81, X48, x28, X82, X83, X84, X85, etc.) | PAGE NO 01-0of14
‘ _ ‘ ~Acceptance | Format
S Component & Characteristics Type of Check Quantum of Reference Norms of Agency Remarks
: z~o ~ operation : : Check Documents Records [M, [B. :
| 2 3 4 5 6 7 8 9 10
1.0 | Raw materials Raw Materials
. : : are taken to
1.1 | Plates, Rolled Chemistry & Mechanical Chemical & . As per TDC Respective TDC TC P V | stockon
'sections, Hollows. | Properties Tensile test S - : verific
2.0 | In'process control
2.1 | Flame cutting - Lamination and cracks Visual -~ 45 -DO- As per Aws D1.1 R P |V
.- | 2.2 | Welding 1) Procedure Review of - Prequalified welding * | .~ R P W
i A . Quallifications Documents - -DO- Procedure as per Aws ' .
., , . D1.1 ‘
2) Personnel - -DO- -DO- « -DO- ‘R P | W
: Qualifications . . ' .
LEGENDS: ‘ QA m P ) _M —
M — Manufacturer / Subcontractor, h’“. — . y.v.c.r\l -
B - BHEL /BHEL Authorized Inspection Agency, ﬁ\,\wuc:h ‘ QC-OLI : ~ ]
P - perform, V - Verification of Reports . qﬁ\“\
W -Witness, TC - Test certificate, PREPARED BY REVIEWED BY ENGG APPROVED BY
DR - Dimensional report, : . Mv %




MAN UFACTURER’S NAME& ADDRESS , STANDARD QUALITY PLAN

BHARAT HEAVY ELECTRICALS LTD ITEM: ESP QP NO ESP 283

BOILER AUXILIARIES PLANT Sub system: ESP supporting Structure REV NO 01 ,
Ranipet RANIPET-632 406 (INDIA) (Columns, Bracing & Longitudinal/Transverse DATE 3006 07 ] ;
. roof Beams) , PAGENO | 020f14 . o
¥1 X81, X48,X28, X82, X83, X84, X85, etc. : ’
o . Acceptance | Format ,
Si Component & Characteristics Type of Check Quantum of | Reference Norms | Of Agency Remarks.
No - operation . ‘ Check Documents . Recor -
1 2 3 4 5 6 7 ds |M_|B 10
. p 9
23 Weld inspection ) . . , :
231 Size and finish Visual and 100% Drawing, Sip: NP:06 R P w
) . Measurement : .
24 | Weld NDE columns
& bracings
241 | Fillet Baseplate& | - Soundness LRI | 100% AWS D1.1 | R |P| w
top plate welding in o : : o .
columns : - Y
7. | otherillet weld of -DO- ~ DO- | Random20% AWSD11 R [P | w
|- column & bracings : Cor : o P
242 | Weld between Soundness MPI 100% B AWS D1.1 R Pl W
. flange & web by , ’
saw (in case of built
up beams) -
LEGENDS:

M- gm::_“moewm_.\mccoo::.moﬁo_. B - BHEL /BHEL Authorized Inspection Agency, P - perform, V - Verification of Reports, W -Witness, ._.O ._.mmﬁ certificate,
DR - Dimensional report.
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M — Manufacturer / Subcontractor, B - BHEL /BHEL Authorized Inspection Agency, P - Umqo:: V - Verification of mmvo:m -Witness, ._.O Test certificate,
DR - Dimensional report.
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BHARAT HEAVY ELECTRICALS LTD ® ITEM: ESP QP NO ESP 283
BOILER AUXILIARIES PLANT Sub system: ESP supporting Structure (Columns, .| REV NO 01
Ranipet RANIPET-632 406 (INDIA) Bracing & Longitudinal/Transverse roof Beams) DATE 3006 07
: X81, X48,X28, X82, X83, X84, X85, etc. PAGE NO 03 of 14
- S Acceptance | Format
sl Component & Characteristics Type of Check . | -Quantum of | Reference Norms - Of Remarks -
No operation : Check Documents Records E
1 2 '3 4 -5 _ 6 7 8 10
2.4.3 | 1) Welding of Soundness LPI 20%At Random AWS D1.1 R ! L
: - Structural for _uo:z_:m , . ﬂ& wmzaoa‘_cﬁ_
sections LP1 on finished
2) Fillet im& of Gusset ‘weld after flush
plates, and plates & grinding. .
| 2.4.4 | Buttwelds for structural Soundness LP} **Seé Remarks AWS D1.1 R P "W
'3.0 *'| Dimensional control - 1) Dimensions ‘Measurement & 100% . Drawing R P w
| (Bracings and 2) Twist; sweep visual .
Columns) camber
_.mmmzcw :

R e s S
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STANDARD QUALITY PLAN

ESP 283

'BHARAT HEAVY. ELECTRICALS LTD ITEM: ESP QP NO
BOILER AUXILIARIES PLANT Sub system: ESP supporting Structure (Columns, ‘| REV NO 01
Ranipet RANIPET-632 406 (INDIA) Bracing & Longitudinal/Transverse roof Beams) DATE 30 06 07
X81, X48,X28, X82, X83, X84, X85, etc. PAGE NO 04 of 14
ST . . Acceptance Format
Sl Component & Characteristics Type of Check Quantum of | Reference Norms - Of Agency - Remarks
No operation ‘ -Check Documents _ ‘Records . M |B
1. 2 ) 3 4 5 6 . 7 8 ’ 9 10
LONGITUDINAL & TRANSVERSE ROOF BEAMS , ‘ . # . )
3.01 | Weld NDE 1) Roof beams BG LPI & MPI# 100% AWS D1.1 R P W 1) Weld fit up
: a) Buttwelds in 1). Scﬁ LPI for .
tension flanges
b) Other butt Welds BG LPI & 100% AWS D1.1 R P w
MPI # - 10%** .
c) Fillet weld between MPI 100% AWS D1.1 R P w N
flanges and web by . . =S
L s e ‘ 3 ) 3) LPion finished
d) Finish and size Visual'and 100% Drawing and SIP: NP:06_ R P w =1 OR0 By
~ measurement R i@.mmnmq flush
31 o_amam.osm_ Length, section depth Visual and 100% Drawing R P w Welding splice
F control _ straightness thickness of measurement . _ plates.
T1LR &TRB) flange, WEB, hole size,
location & pitches, end
profile, edge preparation
LEGENDS:

M — Manufacturer / Subcontractor, B - BHEL /BHEL Authorized Inspection >mm:o<. P - perform, V - Verification of Reports -Witness,TC - ._.mmﬁ certificate,

DR — Dimensional report.
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STANDARD QUALITY PLAN

BHARAT HEAVY ELECTRICALS LTD ITEM: ESP QP NO ESP 283
BOILER AUXILIARIES PLANT | Sub system: ESP supporting Structure (Columns, | REV NO 01
RANIPET-632 406 (INDIA) Bracing & Longitudinal/Transverse roof Beams) DATE 3006 07
.rﬁ...?‘ﬂn ' ) xmA. XAW«XNQ« me. xmw. xg. xmm~ mﬁO. v>ﬂwm zo Om o.ﬂ ._L.
Acceptance | Format -
Sl Component & Characteristics Type of Check Quantum | Reference Norms of Agency Remarks
No operation : : of Documents Record [B
1 | © 2 3 4 ~ Check 6 7 s 9 10
. _ . 5. 8 L
4.0 | Trial Assy (Applicable | If Longitudinal Roof beams are Visual and 100% Drawing R P w .
for long roof beam given in more than three measurement ) _.®m.§xm
only) -~ variants, trial assy has to be .
, done first with variant 01 & 02, @nﬁq@g in
| then variant 02 & 03 only. “case of SMAW
cumulative location of holes & ,,m:mm be used.
brackets, twist, sweep, camber, )
joint location, match marking ﬁz case of
and vendor identification - defects % m:m__
marking by im_a_zm » be increased.
5.0 | Final inspection: Welding finish & appearance, Vistial 100% Drawing & painting R P W
‘ Surface cleaning match markings, orientation. B _. Schedule V,
B.:a:@. level, center . . PRQA 590/Latest -
line marking . o
preservation
LEGENDS:

M — Manufacturer / Subcontractor, B - BHEL /BHEL >:5o:~ma Inspection Agency, P - perform; V - Verification of xmvonm .<<_5mmm TC- ._.omﬂ certificate,

DR - Dimensional report.
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1.0 NOTE.1.0 GENERAL REQUIREMENTS
1.1 Any additional requirement for a specific contract shall be referred separately
1.2 Raw materials used shall conform to the grades .sp'eciﬁed in the drawing & GMS.

1.3 Fabricators shall check all the supplied raw material for dimensions, bend etc.,
Straightcning wherever necessary must be carried out before assy and welding.

1.4 Raw material shall be free from harmful v1sua1 defects like cracks seams. laps, laminations,
heavy pitting etc. :

1.5 Substitution of materials shall be done with the prlor approval of EDC/AQCS

1.6 Plates for ﬂanges and web shall be preferably machme gas cut. Cut edges shall be dressed
smooth to remove all the undulations. Gas cut notches if any shall be filled up and dressed.
* The edges shall be straight and square.

1.7 Befote boxing up the columns ie. welding of tWo channels/beams to make up box section, one
coat of red oxide zinc chrome primer, after necessary cleaning ghall be applied on inner
surface of Channel /Beam to coating thickness of 25 microns(min).

NOTE 2.0 IN PROCESS CONTROL ' :

2.1 The general réquirements for process control during fabrication are as detailed in QCP 002
(LATEST) read along with Amendment 1.

2.2 The number of joints. shall be as approved by deﬁgns ona casé~to-case basis. However all
joints shall be staggered to a minimum offset-of 300mm from web to flange or vice versa.

NOTE 3.0 MARKING, CUTTING AND PREPARATION , .

3.1 Holes/slots on flanges, end profile, weld access cutting etc to suit roof beam’s / column’s
flanges / webs edge preparation for site joints shall be marked correctly. These
profiles, edge preparation shall be gas cut and ground, the holes shall be drilled.

NOTE 4.0 WELDING REQUIREMENTS & WELD INSPECTION

4.1  Inthe case of columns: Electrodes of E-6013 for thlckness upto and inclusive of 20 mm; E
7016 or E 7018 for thickness above 20mm shall be used.

4.1.1 E 6013 electrodes shall be dried in baking oven at 120-130 deg c until they are used, if the
packing were found to be damaged or the electrodes were kept exposed to atmosphere for
prolonged period.

4.1.2 In the case of roof beams: Electrodes 6f E7018 shall be used for welding. Before use all the low
hydrogen electrodes (Exx16, Exx18) shall be dried in bakmg oven between 260-427deg C for 2
hours and held at 100 deg C until they are used.

a) - In case of Roof beam-E7018 shall be used for welding. These electrodes shall be purchased
in hermetically sealed containers. Immediately after opening the hermetically sealed
container, electrodes shall be stored in ovens held at a temperature of at least 120 deg c.
Electrodes that have been wet shall not be used. o

b) Electrodes exposed to atmosphere for periods more than four hours shall be baked for at
least two hours between 260 to 430 deg ¢ and held at 120 deg ¢ until they are used.

e
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42  Fillet and butt welds shall be done with a minimsum of two layers, ensuring complete root fusion.
4.3  Butt joints shall be completed prior to the welding of splice plate.
4.4, Secjuence of welding shall be so chosen as to minimize the distortion.

4.4.1 All welds shall be deposited in sequence, that will balance the applied heat of welding as the .~
welding progresses.

4.4 .2 In the case of fabricated I or H section, the joints in flange or web shall be completed and
straightened. Subsequently H section or I shall be formed.

-

4.4.3 Distortion in the structural members shall be correcte&“ﬁth carefully supervised application of
limited amount of localized heat, Temperature of heated areas as measured by approved methods
shall not exceed 650c¢ (a dull red co lour).

45 NDTas required shall be carried out on splice joints before cover plale welding.

4.6  Arc strike shall'not be done straxght on the job. Welder shall have a separate piece for striking
the arc. .

4.7  Welding procedure specification and welder’s qualiﬁcation are detailed in SIP. NP: 07 (Latest).

4.8  Only BHEL approved brands of electrodes shall be used. .

NOTE; 5.0 FABRICATION TOLERANCES:
Following tolerances shall be applxcable on different dimensions of -
COLUMNS

5.1  Length of column shall be mamtamed during fitup stages, takmg care of shnnkage allowance
for PGMAs X48 X81,X82,X83,X84,X85. -

-a) For length < 10M, shrinkage allowance =5Smm. .
Length of column (PGMA: 7X-X81) shall be with in £5mm.
Fit up shall be offered for BHEL/BHEL ‘Authorized inspection agency inspection before
full welding.
b) For length > 10m, shnnkage allowance =7mm.

5.1.1 Camber 1 mm per meter length upto a maximum of Smm of camber only allowed.
5.1.2 Sweep 1 mm per meter length upto a maximum of Smm of sweep only allowed.
5.1.3 Twist 3 mm maximum.
5.2 All Base/ Top plates shall be cut to correct size. Length / Width and-shall not vary by more
than+/- 2 mm. The axes of the column:cfoss section shall be laid out on the base/top plates. The
bolt holes and grout holes shall be- correctly located with reference to these axes.

- a) Diagonal difference shall not be more than 3mm

5.2.1 All column Base / Top plates surfaces shall be maintained ﬂat and square to the column axis
Within Imm.

o

T
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522 Base and Top plates shall be correctly aligned with respect to column cross section. The axial
shift between the central axis of column and the base plate shall be within 2mm.

Rotation of base plate/top plate axis with respect to beam axis shall be'measured by dropping a

Plumb. The Variation from the plumb line with column axis mark shall not exceed 3mmi.
5.2.3 Plates shall be in square within 2mm with column and shall be welded.

5.2.4 Base/ Top plates shall be square. Bolt holes diagonal difference shall not more than Smm. Holes
pitches difference shall not be more than 3mm.
a) Bolt hole diameter tolerance is +2mm; -0.0mm.
(Wherever drg spec1ﬁes tolerance for the hole the same shall be followed)

5.2.5 The orientation of the gusset plate welded with colum,;t top shall be checked with respect to
column base gusset orientation. Location of the gusset plate shall be as per the drawing.
5.2.6 Flatness of the base plate after full welding shall be as follows:

Size Tolerance

Upto 500 X 500 mm 2mm maximum

Above 500 X 500 mm - - o 3rim maximum
FABRICATED I OR H SECTION: ’

5.3 The faces of fillet welds may be slightly convex, flat or concave. Except the outside corner
joints, the convexity shall not exceed the value of 0.1S + 1.5mm where S is the actual size of the
fillet ‘weld in mm,

5.3.1 Groove welds shall preferably be made with slight or minimum remforcement In the case of

butt welds and corner reinforcements shall not exceed 3.2mm in helght and shall have gradual
_ transition to the plane of the base metal surface.
g
5.3.2 The surfaces of butt joints required to be flush shall be finished so as not to reduce the thickness
of the thinner base metal or weld metal by more than 0.8mm or 5% of the thickness which ever is
smaller nor leave reinforcement that exceeds 0.8 mm. However all reinforcement must be
removed where the weld forms part of contact surface. .

5.3.3 Undercut shall not be more than 0.33mm deep when its direction is transverse to primary tensile
stress in tje part that is undercut not more than 0.88mm in all other situations.
5.3.4 Welds shall be free from overlap.

5.3.5 Specified length of section can vary upto +2.0-0.0mm

' . ' SECTION SIZE
TT& .
' ‘ . Flange width =B+3MM to ~1 mm
Depth =D +3MM to —1mm
| Lo Web Shift (b1 diff b2)/2 =2MM
._L_ . ) Twist allowed - =2MM ax.
L ' D ! Flange war page =2MM Max.
L Camber & Sweep = 5MM Max.
R e
ITorH s
SECTION ' I 1 t = Thickness of Flange
BCTIO ' D-2(t41) . ¢
} ' [T PLATE FOR CHECKING
. ) " WARPAGE

A—

Maximum gap permissibie 1s 1mm. '

—ezmm. T
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5.3.6 Abutting parts to be jointed by butt welds shall be carefully aligned. An offset not exceeding
10% of the thickness of the thinner part joined, but in no case not more than 2mm may be
permitted as a departure from alignment.

NOTE 5.3.7 CENTRE LINE MARKING OF COLUMNS AND OF FABRICATED
COLUMS OUT OF CHANNELS
5.3.7.1 The center line (c1) shall be obtained by joining the center points of web thickness at both
ends. This centerline shall be punched for about 100mm length at an interval of every Two
meters and also at both ends of the column. Similarly centerline on the web shall be marked”
taking the mid point, of the depth (with web area) at both ends.

5.3.7.2 In the case of columns made of channels; center hne should be punched on channel web and
bottom plates.

e -

NOTE 5.3.8 LEVEL MARKING

5.3.8.1. Levels in steps of 5 meters shall be punched on the column, taking the top as the reference.
The first level from top shall be the nearest. 13.740 meters, the first level shall be punched at
10 meters and the subsequent levels at 5 meters and “0” meter. The levels shall be identified
by Punching 10 M, 5M, “0” M and shall be bordered in white pamt There is no tolerance on
the level marking and it shall be carefully done.

5.3.8.2 Arrow mark shall be stenciled along with meter mark, arrow pointing downwards.

FABRICATED TYPE BRACINGS FROM CHANNELS
5.4  Size and dimensions shall be maintained as per the des1gn requirement.

5.4.1." A fit up gap of 2mm shall be maintained with tacks between edges of channel ﬂanges prior to
welding.

5.4.2. One mm per meter length subject to the maximum of Smr;x shall be allowed on Camber and
: Sweep on the fabricated bracings. Twist shall be controlled within Smm. '

5.5 ROOF BEAMS ' ’ , 2

Section size:

Length: +/- 2mm,

Depth of Beam: +3mm to-—1mm
~ Flange width: +3mm to -lmm

5.5.1 Lateral deviation between centerline of weld and canter line of flange at contact surface: 2mm
max. o

5.5.2 Maximum permissible tilt on individual flanges (warp age) 2mm.

5.5.3 Flatness of web:
Web shall be flat as far as possible. Maximum out of flatness of web shall be as follows:
a) For a length of 3 meters ~ 3mm(max). . -
b) For total length of beam - 6mm(max) } Refer X1 of FIG C& D
(Wherever cross members is joining, web flatness shall be within 2mm) (Ref fig enclosed)

5.5.4 Flanges shall be straight at the edges. Maxinum penmsmble waviness on individual flanges
(Lengthwise) shall be as follows:
For a length of 3 meter = 3mm (max)
For a total length of Beam = 6mm (max)
(Refer Note Sl no 7.6.6 also)

=~

—
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- NOTE 6.0 NON DESTRUCTIVE TESTING.

6.1 All weld shall undergo ‘thorough visual examination to detect the weld defects like undetcuts,
Non -uniform beadmg, overlaps, excessive concavity or convexity.
6.2 Welds shall be neither undersize nor too much excess than specified.
6.3 Cleaining of the entire columns shall be thoroughly eiamincd before NDE and painting.
NOTE 7.0 TRIAL ASSEMBLIES
All'the split columns / longitudinal roof beams shall be tnal assembled and match marked in
works.
7.1  Edge preparation for site j'oihts of columns / beams shall be carried out before trail assembly.
7.2 During trial assembly, all the pieces of a column / roof beam shall be laid out on a raised level
surface. Permanent concrete pedestals or sy, {)ports out of rolled séctions can also be used. These
supports below the column / roof beam shall be maintained in one level by water level check.
The section of the column / roof beam shall be kept free so that actual out of straightness or twist
is reflected. Side support which may tend to neutralise the twist or the out of straightness of
the beam shall not be used. For safety purpose, vertical posts may be provided near the column /
roof beam. This will avoid toppling of the assembly.
The water level shall be maultamed within. 2 mm.
7.3 Center lines of individual column/beams shall be punchcd on both ﬂanges. This center line
punching shall be done for lengths of 100mm at interval of about 2 meter.
7.4 The column / beams shall be trial assembled keeping them in *T’ maintaining the bottdm flange
upwards. Web thickness of the adjacent pieces shall be fully matched.
7.5  The columns / beams. may be held in position usang bndgcon pieces or cleats during trial
assemb]y"' ,
7.6 The followmg shall be carefully checked during trial assembly.
7.6.1 Alignmént and straightness of total dssembled column / beam. Maximum out of straightness
Permitted: 5Smm (This shall be checked up with respect to the center line already punched).
7.6.2 Proper matching of butt plates with column / roof beam. Root gap for site welding,
Bolt hole distances etc shall be checked .
7.6.3 MATCHING OF FLANGES AND WEB AT FIELD JOINTS:
Flanges of connecting pieces of roof beams shall be in same level. Maximum off set of 2mm is
permitted to accommodate the depth variations. This out of level may be adJusted on the top
flange. (Which is kept downwards during trial assembly).
7.6.4 Total length of assembled beam shall be within +/- Smm
7.6.5 Maximum twists on the section: 0005H (where H is the section depth in mm).

7.6.6 Flatness on the bolt hole joining area shall be maintained within 1 mm.

7.7

All pieces of roof beam shall be match marked durmg trial ass’;e_r/nbl}{.

Yoo
Tk .
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Match marking should ensure proper identification of - matching pieces at site to avoid,
a) Mix up / interchange of pieces between differgnt beam of same EP.

 b)Mixup/ interchange of pieces between beams of differeht Eps of same boilers.

7.7.2.

7.7.3

c) Any interchange of pieces in same roof beam,
Following scheme of match marking shall be adopted. .

a) All roof beams and butt plates of one b01ler shall be marked in a continuous serial to identify
them separately.
b) For longitudinal roof beams only.
1A: 1A... 1B..1C
2A' 2A... 2B...2C likewise

In addition to the match marks detalled above matching lines shall be punched at each Jomt
Punched details shall be bordered in white paint for identification.

*

NOTE 8.0 CLEANING AND PAINTING:

8.1

8.2

4

All columns, bracings, roof beams shall be thoroughly cleaned to remove rust, grease, oil, weld
slag, loose mill scales, spatters and other foreign materials.

Cleaned pieces shall be coated with two coats of pamt as indicated below, allovnng adequate

drying time between each coat.

1) Primary coat of red oxide Zinc chrome pnmer with 25 microns minimum coating thickness
conforming to IS 2074.

2) - Finish coat of synthetlc enamel long oil alkyd conforrmng to IS 2932 with minimum
thickness of 20 microns (smoke gray shade).

3) Wieldable Primer shall be applied on the edge prcpared area and also for a w1dth of 25 mm
in the EP adjoining area from EP edge.

NOTE: 9.0 MARKING .

1Y)

Following shall be stenciled in white pamt and stenciled details covered with one coat of
transparent varnish,

Sub contractor’s code
W.0.No:

DU No:

Weight:

Project:

Match marks:

2) In addition to the above stenciling, all the above details shall be hard punched with 12mm letter
Size in the middle/center of the column/beam on two sides(at 90 degree angle sides) and along
with that stencil of those details on the top of the column for easy identification. Further, after
punching all the detail, punched area shall be Aluminums painted with a white paint border.
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LETTER SIZE 12MM METAL ?‘UchHINGTm BE DONE .
AT THE MIDDLE OF THE an.ufMN/BEAM';“'
) 2 -5 ' N
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MAN UFACTURER'S NAME& ADDRESS STANDARD QUALITY PLAN D_u NO SQP: ESP: 284
- ITEM: ESP REV NO o1
BHARAT HEAVY ELECTRICALS LTD Sub system: Sheet/Plate formed Components Shells,
- BOILER AUXILIARIES PLANT Panels & Funnel Assy/Splitters, Hopper walls, GD housin DATE 06 06 07
H (4 (4
Ranipe RANIPET-632 406 (INDIA) Panels. - WP Ppe ’
: PAGE NO 01 of 09
. : Acceptance Format i i
Sl Component & Characteristics Type of Check Quantum  of Referenc Norms of Agency Remarks
No operation : : Check e Records M | B
: . Documen
- ts )
1 2 3 4 5 6 7 8 9 10
1.0 [ Raw Material , :
1.1 | Sheets & Plates Chemistry & Chemical & As per TDC Respective TDC TC P \Y
‘ | Rolled section, Mechanical Properties tensile test _ .
i -. | hollows, Tubes . L
|20 In caogm,,oobﬂo_ ‘ :
, In process - ; 100% R PV
2.1 | Flame cutting Lamination and cracks Visual VY As per AWS D1.1 ﬁ
, ) o Fitup Characteristics “V” -DO- 100% AWS D1.1, Drawing and R P v
2.2 AV ’
= | Joint “V” Fit up for Root gap, Land /weld QCP E002 latest
plates /Back soundness
2.3 mo:mmﬂm : ) Prequalified welding procedure R P w
<7 | Welding 1) Procedure Review of 100% As per AWS D1.1
Qualification documents
2)  Personal ) ’
Qualification -DO- -DO- AWS D1.1 R p w
LEGENDS:0 T oo i
M - Manufacturer / Subcontractor, ex . m i ” WS e \k\N
B - BHEL /BHEL Authorized Inspection Agency, «) QC-OLI . o —N\?J)\.\,\F\
P - perform, V - Verification of Reports _ %ﬁ\v\
W -Witness, TC - Test certificate, REVIEWED BY P —— <
PREPARED BY
DR - Dimensional report, . ENGG %v AI(/ 7./14“ APPROVED BY
\ \




MAN UFACTURER’S NAME& ADDRESS . STANDARD QUALITY PLAN QP NO: SQP : ESP: 284
. . REV NO: 01
BHARAT HEAVY ELECTRICALS LTD ITEM: ESP ‘ :
| BOILER AUXILIARIES PLANT Sub system: Sheet/Plate formed Components DATE 06 06 07
RANIPET-632 406 (INDIA) - | Shells, Panels & Funnel Assy/Splitters, Hopper -
: . walls, GD housing Panels. PAGE NO 020f 09 -
. . ' . Acceptance Format
Sl Component & Characteristics Type of Check , Quantum of Reference Norms of Agency Remarks
1 No operation o Check Documents Records | M |B
1 2 3- 4 S 5 6 7 8 9 10
t 24 . | 5 _ : : , W
Size and finish , . , VISUAL -DO- DRAWING AND SIP; NP;06 : , EEREEE N
. R N . : . w v < , rW, ,
125 | WeldNDE , REMARKS*;
251 - T “ _ 2) On all
oundne . Visual & LPI | See Remarks* |- . . stiffeners
s B R . SOUNDESS . v stiff
Struetural joints R P | V |100% LPL
: Tieans ) , On back
. 2.5.2 S P : , - . _ gouged area
e Filltweldin |- : , - ‘ N . - | 100% LPI.
-DO- . - LPI 10% -DO- , { 3)20%Random
) , S A : g&oﬁ@ R P \ LPI on other -
3.0 .. , T . joints
¥ ~ Dimensional
N : control - @;1In case of
: ‘3.1 : S , defects % shall
. Hopper walls | Length, width and - | Measurement 100% - Drawing be increased.
S diagonal straightness and visual ,
. f . : : . R P w
waviness, stiffener : - P
location and orientation ‘ .
1 LEGENDS: _ QA S o
- M - Manufacturer / Subcontractor, S , B Sunbrepos faro ‘G«DJ\Q)V(
B - BHEL /BHEL Authorized Inspection Agency, \ Qc-oLt )
P - perform, V - Verification of Reports ‘ . ) \g\\\
W -Witness, TC - Test certificate, . r—— -
DR - Dimensional report, PREPARED BY REVIEWED BY ENGG ﬂ é % APPROVED BY
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- PAGE NO 03 of 09
. : N : Acceptance Format
Sl Component & Characteristics Type of Check Quantum of Reference Norms of Agency Remarks
No ~ operation . Check Documents Records M |B
6 ]
1 2 3 v 4 5 7 8 9 10
3.2 |- Roof panels Position of support oo , s
1 insulator, holes, length - Measurement DO DO R P w C
width, diagonals & & visual
straightness, waviness,
stiffener location & .
H | orientation. .
/3.3 | Casing Shells | Length, width diagonal, DO 100% DRAWING R Pl w
T R straightness, waveness, | .
stiffener location & -
- orientation
434 Length, width diagonal, :
- Top Panels straightness, waviness, DO 100% DRAWING R P w
stiffener location and
orientation, hole size
location. P
=
LEGENDS: QA S ,
M - Manufacturer / Subcontractor, B - BHEL “1 R ; Pun i\ .
' /BHEL Authorized Inspection Agency, Qc-oL f .
1P - perform, V - Verification of Reports
W Witnhess, TC - Test certificate -
s ' PREPARED BY REVIEWED BY
DR ~ Dimensional report, i ENGG % Aﬁ«) APPROVED BY ,
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Acceptance Format
Sl Component & Characteristics Type of Check Quantum of Reference Norms of Agency Remarks
No * operation , * Check Documents Records [ M |8
i 2 3. 4 5 6 8 9 10
- Dimensional
- control contd...
3.5 <§o§:~oﬁ Slope, height location of | easurement : , o &
wi B s . " Drawin i
&Wm&uﬂg Mg flat with HNO—AM in _N<OCH 100% g R 2] . W
3.6 - | Trial assy of Weld gap, overall dimn . o .
, g@n ruiﬂ. \ gap between hopper mewc_‘w:._m__._ t| 1(one) assy . DO R P i w
] .. ating -| and heating chamber, and visua :
, .matching of poke tube \
holes. .
- [37 | Funnel assy
| 371 g Overall dimn length isual 5 :
‘. - Floer assy center verall dimn length, Visua 100% :
line offset if any | Width diagonal, taper, measurement Drawing R P |W
- profile matching holes template for ‘ ‘
location ref profile Match
) marking
£ ) -
LEGENDS: A ATy
M - Manufacturer / mccno_..n_‘mnao_. V% m ’ g mo\,U l; ﬂ ;
B - BHEL /BHEL Authorized Inspection Agency, Qc-ou f
P - perform, V - Verification of Reports \ %
W -Witness, TC - Test certificate, .
DR - Dim mm sional report, PREPARED BY REVIEWED BY ENGG % &ﬁd APPROVED BY
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, walls, GD housing Panels. -
o Acceptance Format .
Sl Component & Characteristics Type of Check Quantum of Reference Norms Of Agency Remarks
No operation ‘ ' : Check Documents Records M B )
1 2 3 4 5 6 7 8 5 10
" | 37.2 | Asa funnel assy |Overalldimns., = Visual 100% DO ” R P I W 4
‘ flanee dimns bottom/top openings measurement :
.m S-S height, diagonals of . .
1€ vel funnel, and orientatioh
. and alignment of corner .
| end plates, verticality. .
4.0 | Final jsspn: ,
Mﬁ—%ﬂ Owgbm—umv f{m_ﬁr.a@s finish and . Visual 100% Drawing, panting R P w
, painting & appearance. schedule v
X . . PRQA 590(Latest)
O preservation,
: ki - , ,
. [iEcenps: QA -
-1 M - Manufacttirer / Subcontractor, v : m A m,».e;\wbuc N.,b ~
B - BHEL /BHEL Authorized Inspection Agency, QC-oLl f‘P(/LI\
P &m_‘_noa V - Verification of Reports - : \§
-Witness, TC - Test certificate .
n.w Dimensional report, ’ PREPARED BY REVIEWED BY ENGG zv «@1&_ ; APPROVED BY
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1.0 Note 1.0 GENERAL REQUIREMENT °
1.1 Any additional requirement for a specific contract shall be referred separately.

1.2 Raw materials used shall confirm to the grades specified in the drawing &GMS.

1.3 Raw material shall be free from harmful visual defects like cracks, seams, Iaps lamination, heavy

pitting etc.

1.4 Fabricators shall check all the supplied raw materials for dimensions bend camber etc.
Straightening wherever necessary must be carried out before assy and welding

1.5 Substitution of materlals shall be done with the prior approval of EDC/AQCS

1.6 Plates for flange shall be preferably machine gas cut. Cut edges shall be dressed
smooth to remove all the undulations. Gas cut notches if any shall be filled up and
dressed. The edges shall be straight and square. *

Note: 2.0 INPROCESS CONTROL

2.1 The general requirements for process control during fabrlcatlon in QCP; 002[Latest] read
along with amendment 1. :

Note:3.0 MARKING, CUTTING AND PREPARAT_ION

3.1 Bottom level hopper lower part shall be flat and square and the sai'ne shall be assured during
assembly.

Note: 4.0_ WELDING REQUIREMENT & WELD IN§PEQTIO
4.1 Splice joints shall be completed prior to the welding of cover plate.
4.2 Sequences of w;Iding shall be so chosen as to minirrﬁze the distortion.
4.3 NDT as required shall be carried out on splice joints before cover plate weldin‘g.

4.3.1 Visual inspection; after fabrication is completed, all welds shall be
visually examined for arc strikes, sharp nicks, undercuts and size

44  Arc strike shall not be done straight on the job. Welder shaII have a
: Separate piece for striking the arc ,

-4.5 Welding procedure specification and welders quallﬁcatlon are detailed in
- SIP; NP;07][latest].

4.6 Buttwelds in plate to make up the length shall be done carefully with suitable
edge preparation. The stiffener angles & channels are to be welded to the casing
shell only after completing all the splice joints and correcting weld distortions.

4.7  Splice joints if required, shall be in line with the following clauses.

e

-
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4.8 = Plates of 6 mm can be jointed using one of the following two alternatives;
a) Single v preparation of 60-70 degree with 1-2 mm land and 2-3 mm gap Welding shall
be done on the v side. Subsequently, the plates to be turned.
and backside cleaned by wire brush. Then 2™ side welding to be done. If this
method of welding is adopted the inspectors hold point shall be joint fit up stage.

b) The plates can be jointed by keeping straight butt faces with a gap of 2-3
mm. Welding to be done from the first side. Subsequently, the back side to
be fully gouged/ground and then welded. In this type, the inspectors hold !
Point shall be the stage after back gouging. The back gouglng shall be

checked visually.

4.9 5mm plates shall be jomed by straight butt keepmg a.gap of 2-3mm. Inspectors
may have surveillance on joint fit-up but no hold pomt is requwed

4.10 In case of stiffener of small sections, used in casing shell, weld preparation may
be single “v”. Inspectors shall check the back gouging/grinding after first side

welding.

4.11 Weld the “v" from the reversed side by a min of two layers.

4.12The min strip to be used for weld joint sh,a-iI be 500mm.

4

4.13 The distance between the nearest stiffener and the splice joint parallel to it shall

be min. 50mm.

. MAX.NO OFVERTICAL

NUMBER OF JOINTS
CASING SHELL AREA
IN .M. sq
Less than 4

Above 4t08
Above ‘8to12
Above 1210 16
Above 16 t0 20
Above 20 to 24
Above 24 t0'30
Above 30

_JOINTS
-NIL-
2
3
4
5
6
8
10

4.14 Wherever the horizontal joints are not in full Iength then those joints may be
counted along with other vertical joints and the same may be allowed as follows.

CASING SHELL AREA in M sq

Less than

Above
Above
Above
Above
Above
Above
Above
Above

2
2-5
5-10

10-15

15-20

20-25

25- 30
30-32

32

MAX. NO. OF JOINTS

-NIL-
3
5
6
8
10
12
14
16
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4.15The joints shall be unlformly dlstrlbuted throughwt the caslng shall be inline with
above table.

Note: 5.0 ABRICATIQN TQLEBANCE

Following toleranc

Il be applic different dimensions of casin
shells, roof panels, hopger Wgﬂ_

5.1  Surface of flmshed casing shell /Hopper wall shall be flat The manufactures shall
take extra care while carrying out the welding and handlmg/turmng the casing
shell/hopper wall to avoid out of flatness or waviness. Maximum out of flatness or
waviness, as checked by piano wire or straight edge shall not be more than
15mm( i. e. £ 7.5mm). ' %

5.2  Variation in liner dimensions shall not exceed plus or minus Tmm/Metere of
nominal dimensions limited to
a) Length 5mm
b) With 3mm ’
c) Diagonal difference 7mm (Max) - y
d) Out of straightness of the sides 3mm.
e) Out of squareness of flanges shall not exceed 2mm. _

5.3  Hole size and pitch on the flange shall be strictly as per drawing. Hole size”
Variation shall be limited to +2mm variation in distance between hole centers
shall not vary more than + 2mm.

- 5.3.1 Stiffener placement shall be with in + 5mm.

5.3.2 The disposition of dia 500mm hole with respect to the Idngitu_dinal center line of |
the panel shall be with in £ 3mm.

5.3.3 Distance between the rectangular hole (for lifting tool) center of dia 400mm
opening is £ 1.5Mm.

5.3.4 Diagonal difference of dia 400mm opening in middle roof panel (with two sets of
Opening). 3mm max.

Note: 5.3.5 FABRATION & DIMENSIONAL TOLERANCE OF SIDE
PANELS AND MIDDLE PANNEL

5.3.5.1 FABRICTION

5.3.5.2 Butt welds in plate to make up the length shall be done carefully.
All weld distortions shall be corrected before other stiffeners and
Sections are welded to the plates.

&
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5.3.5.3 TOLERENCE
a) Length 1+ 3mm
b) Width \ +2mm
. ¢) Distance between
guide pin +2mm ,
d) Diagonal difference 5mm(Max)

e) Bottom panel walls — position of hole for collecting rapping shall be maintained
with in £ 3mm from the bottom edge and the side of the panel. Similarly the
position of cut-out for emitting rapping drlve shall be with + 3mm with respect to
top and side of the panel.

Note; DIMENSIONAL TOLERANCE OF FUNNEL ASSY

5.3.5.4 Variation in liner dimensions of the funnel wall shall not exceed
+ 1mm/meter of nominal dimensions limited to a maximum of 5mm.
' F]
5.3.5.5 Difference between diagonals shall not exceed 1mm/metre of approximate
nominal diagonals length limited to max.of 7mm.

5.3.5.6 Out of squareness of flanges shall not exceed 1mm.

5.3.5.7 The level of the flanges is to be ensured by water level. The devuatlons
Permitted is 2mm max

5.3.5.8 The local.out flatness allowed in individual panels is Smm max. Flange holes, .
pitches of flange holes with in £ Tmm.

Note: 6.0 Marking?

6.1 The following details shall be stenciled with white paint and the stenciled details covered
with one coat of transparent varnish at the center of casing shell.
. Sub-Contractor code
. Work Order Number.
. DU Number.
. Weight
Project

6.2 In addition of above stenciling , following details shall also be welded /punched and
bordered in white paint.
. Sub-Contractor code
. Work Order Number.
DU Number.




BHEL STANDARD QUALITY PLAN FOR ESP (MECHANICAL)

RANIPET
REF.NO. REVISION NO. EFFECTIVE DATE
QP: ESP: 285 00 20 06 98
TITLE COLLECTING AND EMITTING ELECTRODES
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NOTE.1. 0 GENERAL REQUIREMENTS

Any additional requirement for a specific contract shall be refereed separately.

Raw material; used shall conform to the grades specified In the drawing & GMS.

Raw material shall be free from harmful Visual defects like cracks, seams, laps, laminations, heavy
pittings etc.

Fabricators shall check all the supplied raw materials for Dimensions, bend camber etc. Straightening
wherever necessary must be carried out before assy and welding.

Substitution of materials shall be done with the prior approval of EDC/AQCS.

Fabricator to impose sufficient process control, necessary Stage inspection so that the components
made are consistent On quality and conforms to the drawing and specification. It is the responsibility
of the fabricator to adopt sufficient measures to avoid non conformances.

Tubes/Hollows/Angles shall be gas cut. Cut edges shall Be dressed smooth to remove all the
undulations. Gas cut notches if any shall be filled up and dressed. The edges shall be straight and
square.

Tubes /Hollows/Angles shall be cut carefully to the required size and profile and dressed square. No
joint on Hollows and Angles shall be permitted.

NOTE 2.0 INPROCSS CONTROL

The general requirements for process control during fabrication are detailed in QCP:002 (Latest)
read along with amendment 1.

NOTE 3.0. WELDING REQUIREMENTS & WELD INSPECTION

Electrodes :E6013 shall be used for welding.

E6013 electrodes shall be dried in backing ovens at temperature 100 Degree C, until they are used, If
the packing were found to be damaged or the electrodes were kept exposed to atmosphere for
prolonged period.

Pre qualified welding procedure as per AWS D1.1 (Latest) Shall be used.

Welders employed shall be qualified as per AWS D1.1 latest. Welders qualified to other codes may
also be permitted to carryout welding at the discretion of Inspection Engineers.

Fillet and butt welds shall be done with a minimum of Two layers, and 6mm fillet or less can be done
in single run ensuring complete root fusion.
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Sequence of welding shall be so chosen to balance Applied heat and to minimise the distortion.

Arec strike shall be dine straight on the job. Welder Shall have a separate piece for striking the arc.
weld procedures and welder's qualification are detailed in SIP : NP : 07 (Latest)

All welds shall undergo thorough visual examination to Detect the weld defects like undercuts, non-
uniform Beading, overlaps, excessive concavity or convexity etc.

Welds shall be neither undersize nor excess than specified.

Only BHEL approved bands of electrodes shall be used,

Cleaning of the entire Job shall be thoroughly Examined before painting.

While welding the Frames adequate care has to be taken to control the distortion.

WORKMANSHIP AND TOLERANCE

COLLECTING ELECTRODES

All support angles shall be straight and parallel. Maximum out of straightness shall be within 2 mm.
All components shall be inspected for dimensions. Permissible tolerance shall be as per the drawing.
Alignment of hooks across the frame as checked on first set of hooks at edge stiffener end shall be
within 2mm.

Disposition of bolt holes shall be within +/- Imm.

Distance between any two support angles are to be maintained as per the drg. This shall be measured
at the bottom edge of the support angles.

Diagonal variation as measured between corner angles / Hooks max. Smm.

EMITTING ELECTRODES FRAMES

Raw material shall be free from bend and twit. Straightening wherever necessary shall be carried put
on individual numbers before they are taken up for fabrication.
All Flame cut edges shall be dressed smooth and square by grinding.
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The following sequence shall be adopted in fabricating the frame part top and bottom.

a) Straighten the rectangular tubes if necessary. Maximum twist permitted on supplied tube 2mm.

b) Cut to length within +/- Imm.

¢) Remove the rust preventive coat on the rectangular tubes to ensure proper welding.

d) Dress the cut edges by grinding.

e) Weld the electrode holders on the tubes using fixture. All holders shall be on the tube face not
having ERW seem.

f) Electrodes holders shall be welded on to the tube with smooth bead avoiding undercuts, weld

ripples and spatters.

g) Straighten the tubes.

h) For the tubes meant for frame part bottom weld the end cover sheets.

i) Fix the tubes with the channels/angles on the fixture. The channels/angles shall be cut to the
correct size and straightened before they are assembled in the fixture.

j) Check the diagonals.

k) Tack weld the frame.

1) Remove the frame from the fixture: check all the dimensions and full weld.

m)Correct all welding distortions.

n) Dress the sharp corners that may be present at the ends of the electrode holders.

0) Check all the dimensions and alignment of holders.

The following sequence shall be adopted in fabricating the frame part middle.
a) Cut the tube to correct size.

b) Dress the tube to correct size

¢) Drill the holes at one end for plug welding the pin.

d) Weld the end cover sheet at the other end
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e) Place tube fixture. Fix the pin maintaining overall length and tack weld. Tack weld all electrodes
holders on both sides of the tube maintaining them at 180 Degree to reach other.

f) Remove the piece from the fixture and full weld.

g) Dress all the sharp corners that may be present at the edges of the holders.
h) Flush grind the pin plug welding.

i) Straighten the frame.

j) CHECK all the dimensions.

No joint is permitted to make up the length of the Rolled sections.
Fillet welds shall neither be undersize nor too much Oversized than the specified.
No undercuts in the welds shall be permitted.

FRAME PART TOP AND BOTTOM:

Finished frames shall be free from twist and bend.

All tubes shall be straight.

All electrode holders on a tube shall be in a straight line.

Length of frame +/-1mm.

Diagonal variation between extreme corner holders as well as bolt holes shall be within Smm max.
Cumulative distance between roes i.e. the dimension 300, 600, 900 mm... +/- Imm. This shall be
measured atleast in three places in each frame i.e. at both ends at the middle of the frame.

all electrode holders shall be perpendicular to the tube face.

First holders at both ends (in all tubes) shall be within:
a) 385 +/- Imm for frame part top.
b) 285 +/- Imm for frame part bottom.

Pitch of holders on a tube +/- 3mm.

a) In frame part top, bolt holes shall be in the middle of two end tubes with +/- Imm.
b) In frame part bottom bolt holes shall be in line With the centre axis of end tubes within +/- Imm.
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The need channel angles shall be square to the tube surface.

FRAME PART MIDDLE

Finished pieces shall be straight.

All electrode holders shall be in one line.

The electrode holders on both sides of the tube shall be at 180 Degree with each other and
diametrically opposite on the tube.

First holder shall be 405 +/- Imm from pin end & 355 +/-1mm at the other end.

Pitch of electrode holders +/- 3mm.

Overall length of frame part middle +/-1mm.

CLEANING AND PAINTING

All frames shall be thoroughly cleaned to remove weld slag, spatter, grease, rust and mill scales.
Cleaned frames shall be coated with two coats of paint as Indicated below:

a) Primary coat of red oxide zinc chrome prior with 25 Microns minimum coating
thickness conforming to IS 2074.
b) Finish coat of synthetic enamel long oil alkyd to IS 2932 with minimum 20 microns

thickness of smoke grey shade.
IDENTIFICATION AND PACKING

In all the frame part top and bottom, the following details shall be stenciled in white paint and
stenciled details covered with one coat of transparent varnish.

Sub-Contractor's code
Work order number
D. U. No.

Weight

S1. No.

For frame part middle :-

The following shall be stenciled on five frame part middle piece in each packing. The stenciled
details shall be covered with one coat of transparent varnish and the stenciling shall be clearly visible
after packing.

Sub-contractor's code
Work order number
D. U. No.

Weight

The above stenciling shall be done at two places on the packing also.



7.2

7.3

7.4

ESP:285 REV 00
PAGE 12 OF 12
In additional to the above stenciling, in all the pieces of frame part top, middle and bottom the sub-
contractor's code shall be punched. Punched details shall be bordered in white paint.
Finished frames shall be packed as per the respective packing drawing and the dispatched. All steel
sections used for packing shall be painted yellow.

PACKING

All the frames shall be as per the packing drawing and then dispatched. All steel sections used for
packing shall be painted yellow.

sfe sfe sfe sfe sk sk ske sk sie sk sk sk sk st ste st ske sk sk skeoskoskoskokok
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NOTE : 1.0 GENERAL REQUIREMENTS :
Any additional requirement for a specific contract shall be referred separately.

Raw materials used shall confirm to the grades specified in the drawing and GMS.

Fabricators shall check all the supplied raw material for dimensions, bend etc.,straightning
wherever necessary must be carried out before start of production.

Raw materials shall be free from harmful visual defects like cracks, seams, laps, laminations,
heavy pittings etc.

Substitution of materials shall be done with the prior approval of EDC/AQCS.

Fabricator to impose sufficient process control, necessary stage inspection so that the components
made are consistant in quality and conforms to the drawings and specifications.

Plates for foundation bolts shall be preferably machine, gas cut. Cut edges shall be dressed
smooth to remove all the undulations. Gas cut notches is any shall be filled up and dressed. The
edges shall be straight and square.

All the low hydrogen electrodes used shall be dried in baking oven between 260 - 427 deg C for
two hours and held at 100 deg C until they are used. Welders employed shall be qualified as per
AWS D1.1 latest. Welders qualified to other codes may also be permitted to carry out welding at
the discretion of inspection Engineers.

Fillet and butt welds shall be done with a minimum of two layers, ensuring complete root fusion.
Sequence of welding shall be so chosen as to minimise the distortion.

Arc strike shall not be done straight on the job. Welder shall have a separate piece for striking
the arc.

Weld procedures and welder’s qualification are detailed out in SIP:NP:07 (Latest) shall be
followed.

NOTE 2.0 INPROCESS CONTROL :

2.1

2.2

23

Rapping shafts, Foundation bolts / Lifting holders and the plates shall be made out of single
piece. No joint is permitted to make up the length/size.

Rods for Rapping shafts, Foundation bolts / Lifting holders and plates shall be marked and cut to
size by saw cutting or flame cutting. Flame cut edges shall be cleaned to remove slag. Uneven

edges shall be dressed by grinding.

Rapping shaft’s holes and key way shall be drilled/made with relevant jigs, the orientation and
dimensions shall be maintained as per the drawing.

ESP:286 REV 00



2.4

2.5

2.6

2.7

2.8

2.9

2.10

PAGE 10 OF 11
Threading of foundation bolt to be carried out prior to welding.

E 7018 electrode shall be used for welding in case of Foundation bolts. The plate shall be
perpendicular to the foundation bolt.

One face of side lugs shall be machined to give a square face and the same shall be placed
upwards while welding with the foundation bolt. Setting and tack welding shall be done on a
fixure. The top of the lugs shall be in same level. Any minor error in the length of the side lugs
shall be adjusted at the bottom.

While full welding the side lug to the bolt, welding shall be started Smm away from the top of
the side lugs. All the three rods shall be in the same axis. LPI shall be carried out on welds to
ensure soundness of welding of lugs and foundation bolts.

Foundation bolt shall be straight after welding. If required, straightening to be done. Two mm
Maximum out of straightness shall be allowed. Length of side lug shall +/- Imm and off-set of
side lugs and bolt shall be +1.00/-0.0mm. The total length & threaded length of foundation bolt
shall be within +/- 5.0mm. Maximum level difference of side lugs at the top should be within +/-
Imm.

Care shall be taken to avoid OVERHEATING / BLOWING / MELTING during hot forming of
adius / bend of Lifting Holders. Heated zone can be visually controlled by maintaining CHERRY
RED COLOUR.

Orange or Bright yellow indicates overheating which is to be avoided. Heated area shall be
hecked with THERMO CHALK with in 600 deg +50 deg C. Heated area shall be allowed to cool

aturally. No sudden cooling with water or any other liquid is allowed.

Lifting holder shall be straight and the total & threaded length shall be within +/- Smm.

NOTE 3.0 CLEANING

3.1

32

All The Rapping shaft, foundation bolts and lifting holders shall be cleaned by wire brush (or) by
echanical means to remove burrs, rust, grease, oil and other foreign materials.

Foundation bolt’s thread portions along with nuts shall be coated with rust preventive component
WICOL’ and shall be covered by tar impregnated gunny cloth to prevent transit and handling
amages and to be packed in boxes/crates before despatched.

ESP: 286 REV 00
PAGE 11 OF 11



33 Lifting holder thread portions shall be coated with rust preventive as per the painting schedule.

34 Other portions of Foundation bolts & Lifting holders shall be coated with two coats of paint as
ndicated below:

1) A primary coat of red oxide zinc chrome primer conforming to IS 2074 with minimum
oating thickness of 25microns shall be applied.

2) A finish coat of synthetic enamel long oil alkyd conforming to IS 2932 ( smoke grey shade )
ith minimum coating thickness of 20 microns shall be applied.

Adequate drying time is to be allowed between each coat.

35 All lifting holder’s thread portions shall be covered with gunny cloth to avoid transit/handling

amages.
NOTE 4.0 MARKING
4.1 Following shall be stenciled in white paint and stencilled details covered with one coat of

ransparent varnish.

Sub contractor’s code
Work order

Du no

Weight

Project

No of pieces in the
packing

In addition to this, sub contractor’s code shall be punched and bordered in white paint.

sk kokok kR ok kR kk kR



MASTER COPY |

QUALTTY DEPARTMENT

AMENDMENT TO QUALITY WORK INSTRUCTIONS ( SQP )

QWI NO: QP:ESP:287 REV 00 DATE : 20 06 98
AMENDMENT NO. A 1 DATE : 18.09.00

DESCRIPTION: INNER ARM & OUTER ARM, SHOCK BARS, VERTICAL STAY, VERTICAL
BEAM, SUPPORT BEAM AND HAND RAILS, RIDGES AND SHOCK BEAM.

DETAILS
CLAUSE AMENDED AS BASIS FOR AMENDMENT/
NO REMARKS
Note 3.4 This clause note3.4 is Added for | Feed back from engg. (CTQ mom
Transver ridges: Transverse ridges (7X - | dt:29-4-200)
X43) - only one joint in each member of
the ridges is allowed after obtaining prior
approval from engg.
Prepared by Reviewed by Approved by

Engg/AQCS /r m/ )
Qo 0B 0cannv M~
QA B-3enaMrebe 2y |




MASTER GOPY |

QUALITY OEPARTMENT

Amendment to Quality Work Inshructions (SQP)

QWI NO: SQpP:ESP:287 REV:00 DT. 20/06/98

Amendment no: A 2 DT. 28/01/2001

Description: Imer orm & Outer arm, Shock Bers, Verticel Stay, Vertical
Beom, Support Beam, Hond Rails, Ridges and Shock Beam.

Deatalls of Amendment

QLAVSE AMENDED AS BASIS FOR
NO AMENDMENT

Note | B 6013 electrode shall be dried in baking oven at 120-130°C | Feed beck of CTQ
4.1.1 |until they are used, if the packing were found to be | MOM d1:12/10/2000

domaged or the electrodes were kept exposed to

atmosphers for prolenged period.
Prepared by Reviewd by Approved by
Engg/AQCS ,@/
b7 ol
QA R- SuinNabefuo

| MASTER P3¢ |




BHEL STANDARD QUALITY PLAN FOR ESP(MECHANICAL)
RANIPET

REF.NO. REVISION NO. EFFECTIVE DATE

QP:ESP:287 00 20 N  9g

TITLE :. INNER ARM & OUTER ARM, SHOCK BARS,VERTICAL STAY,
VERTICAL BEAM,SUPPORT BEAM AND HAND RAILS,RIDGES
AND SHOCK BEAM. : SIGNATURE

PREPARED BY :A" ELANGOVAN/QA ‘Je 0

REVIEWED BY :K NITHIANANDAM/QA /< %

:P RAJASEKARAN/QC-OLI ‘SQ Q’,}r-),k%w,

— ’
:T. GNANAPRAKASAM/AQCS / { ,g,/,

APPROVED BY +H ANANTHANAYANAN/QA ¥}¥fx~n~a1_,.“*

ISSUED & CONTROLLED BY :QUALITY ASSURANCE,BHEL,RANIPET-632406

DOCUMENT STATUS -
ISSUED TO: ]
Mr

INFORMATION COPY

[::::] CONTROLLED COPY NO

DEPARTMENT :

MASTER COPY
ittt |

{NOTE:IT IS A CONTROLLED COPY ONLY IF THE MARKING AGAINST THE
CONTROL COPY IS IN OTHER THAN BLACK COLOUR.OTHERWISE IT
WILL BE AN UNCONTROLLED COPY.CHECK FOR CURRENT REVISION
ALWAYS. .
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|MANUFACTURER'S NAME & ADDRESS |MANUFACTURING QUALITY PLAN {QP:ESP:287
| BHARAT HEAVY ELECTRICALS LTD |ITEM :INNER ARM & OUTER ABRM|REV
|BOILER AUXTALTARTES PLANT
|RANTPET - 632 406, (TINDIA)

{SHOCK BARS,VERTICAL STAY,
|VERTICAL BEAM,SUUPORT BEAM, | PAGE:
|QUALTTY ASSURANCE DEPARTMENT |HAND RAILS,RIDCES&SHOCKBEAM |
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NOTE.1.0 GENERAL REQUIREMENTS

Any additional requirement for a specific contract shall
be referred separately.

Raw materials used shall conform to the grades specified
in the drawing & GMS.

Raw  material shall be free from harmful visual
defects like cracks,seams,laps,]aminatjons,heavy pittings
etc.

Fabricators shall check all the supplied raw matorials for
dimensions, bend , camber etc. , Straightening wherever
necessary must be carried out before assy and welding.

Substitution of materials and Joints (For Support Ream)
shall be done with the priov approval of EDC/AQCS.

No joint ig permitted on the angle or flat to make up
length in the case of shock bar. No joint is permitted to
make up the length in the case of vertical beam and stay
also.

Fabricator to impose sufficient process control,necessatry

" stage inspection so that the components made are consistent

in guality and conforms to the drawing and specification.
T is the responsibility of the fabricator to adopt.
sufficient measures to avoid Non conformances.

Plates having deviations like bend, out of flatness etca
shall be corrected before taking up for fabrication.

NOTE 2.0INPROCESS CONTROT.

The general requirements for pracess control during
fabrication are as detailed in QCP:002 (Tatest) read along
with amendment 1,

NOTE 3.0 MARKING,CUTTING AND PREPARATION

Angles, tubes, sheets,hollows, Channels, Plates and sheets
shall be preferably machine or gas cut. cut edges  shall
be dressed smooth to remove all the undulations. Gas aut
notches if any shall be filled up and dressed. The edges
shall be straight and square.

SHOCK BARS:Holes on angle meant for fixing huck bolt shatll
be marked correctly.Ovientation, location of first hole ref
back mark and pitches shall be verified in advance.In the
plates holes shall be located at the centre of the plate.
Centre of all holes in the angle shall be in one line.
Holes can either be punched or drilled.

Profiles meant for fixing hand rail tubes shall be marked
correctly. The profiles of the Ends of the Railings for
joints shall be edge prepared with 450 correctly.
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NOTE 4.0._ WELDING REQUIREMENTS & WELD INSPECTION

Electrodes : E6013 Electrodes shall be used for Welding.

E6013 electrodes shall be dried in backing ovens at
temperature 1000 +_until they are uscd,  If the packing
were  found to be damaged or the elecirodes  were kept
exposed to atmosphere for praolonged period.

Pre qualified welding procedure as per A4WS D 1.1 (Latest)
shall be used.

Welders employed shall be qualified as per AWS D 1.1

latest . Welders qualified to other codes may also he
permitted to carryout welding at the discretion of
Inspection Engineers.

Fillet and butt welds shall be done with a minimum of
two Jayers ,and 6mm fillet or less can be done in single
run ensuring complete root fugion.

Sequence of welding shall be so chosen to balance
applied heat and to minimise the distortion.

NDT as required shall be carried out on splice joints
before cover plate welding.

Arc strike shall not be done straight on the job. Welder
shall have a separate piece for striking the arc.

Weld procedures and welder's qualification are detailed
in SIP:NP:07 (Latest)

All welds shall undergo thorough visnal examination to
detect the weald defects 1ike undercuts, non-uniform
heading,overlaps, excesgive concavity or convexity etc.
Welds shall be neither undersize nor excess than
specified, shall be ag per drg. Smooth contour shall be
maintained.

Only BHEL approved brands of electrodes shall be used.

Cleaning of the items shall he thoroughly examined before
painting.

NOTE 5.0 FABRICATON AND TOLERANCES

l.) VERTICAL BEAM

The holes in the square tube shall be drilled right
through in one setting. )

The welding of angles with the square tube shall be
done carefully maintaining perpendicularity. Welds
of the angles with the square hollows shall be
ground flush.
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In the square hollows of B80x80 for vertical beams,
the fabricator shall exercise proper care to ensure
that the drilling is -one on the sidss wherc there
ig no weld seam.

The beam shall be straight throughout the length.
Maximum out of straightness permitted 2mm,which is to
be checked in the fixture.

Maximum twist permitted in the vertical beam shall be
2mm.

Hole pitches: within + 1.0mm

2.) SUPPORT BEAM

All the dimensions like hole pitches and positions of
lifting brackets shall be maintained with referance
to the centre of the beam. Transverse centre line
(Vertical axis) of the beam as well as centrelines of
each bracket shall be punched.

Supporting beam shall be straight throughout the
length. Camber or how permitted 0.5mm/metre length
limited to Smm max.

The hole dia shall be within + 0.5mm.

Pogition of holes on Web,with referance to flange
shall not deviate more than * 1lmo from Specified.

The total length of beam shall be within + 3mm.
The deviation on hole pitches must not Exceed + Imm.
3) SHOCK BARS

Following tolerances shall be applicable on different
dimensions of the shock bar (Angle type!}

a) Out of alignment of centre of the hole shall he max.
2mm

b) Shock bar angles sball be straight . oOut of
straightness shall be within 3mm (Max)

¢) No twist is permitted.

d) shock bar slots to be checked with templates for
ensuring gap, width and length between flats(Flat

type).
4) VERTICAL STAY

Following tolerances shall be applicable on different

dimensions of the VERTICAI STAVY

a) Tength :+0.0/-2,0mm.

b) Both the ends of the vertical stay shall be in the
same axis.Maximum out of alignment of the ends shall
be within 2.0mm.

@) Out of straightness lmm/metre limited tao 3ram Max.

d) Both the ends shall be sguare to the tube axis.
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5) PLAIN HAND RAILS

Following tolerances shall be applicable on different

dimensions of the plain hand rails.

a) Length +3.0mm, b) Bow 2mm/metre.and ¢) Notwist is
permitted.

NOTE 6.0 CLEANING,PAINTING AND MARKING

All the finished products shall be thoroughly cleaned
to remove burrs, weld slag, spatters, rust,grease and
other foriegn materials.

Cleaned products except plain hand rails shall be
coated with two coats of paints as indicated below.

A primer coat of red oxide zine chrome primer
confirmng to IS 2074 shall be applied. Minimum
coating thickness of 1st coat 25 microns.

A finish coat of synthetic eanamel Jong o0il atkyd
confirming to TS 2932 (smoke grey shade) shall be
applied. Minimum coating thickness of the 2nd coat
20 microns,

Cleaned plain hand rails shall he coated with two
coats of paints as indjcated below.

A primer coat of red oxide zinc chrome primev
confirmng to IS 2074 shall be applied. Minimam
coating thickness of 1st coat 25 microns.,

A finish ocoat of black eanamel over the primer
confirming to TS 2932 shall be applied. Minimum
coating thickness of the 2nd coat 20 microns.

Adequate drying time is to be allowed between each
coat.

MARKING

Each piece shall have the following details stenciled:
Stenciling shall be covered with one coat of
transperant varnish.

1. Sub-Contractors Code

2. W.0.Number

3. DU Number

4. Gross weight of the packing
5. SI No

NOTE 7.0 PACKING & PRESERVATION

All the products shall be packed as per the packing
drawing mentioned in GMS .

Adequate support has to be provided during storage
to avoid hending/sagging of vertical beans.
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.

In each packing the following details shall he legibly

stenciled at two places.
WO no: project.: du no: Qty in packing:
weight of packing: Fabricatorv's code:

In addition to the above,sub contracter's code shall be
welded/punched and bordered in white paint.

************x***t**t*i.‘:ik
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NOTE 1.0 GENERAL REQUIREMENTS
Any additional requirement for a specific contract shall be referred separately.
1.2 Raw materials used shall conform to the grades specified in the drawing & Gms.

1.3 Fabricators shall check all the supplies raw material for dimensions, bend etc. straightening
wherever necessary must be carried out before assy and welding.

1.4 Raw materials shall be free from harmful visual defects like cracks, seams, laps, laminations,
heavy pittings etc,.

1.5 Substitution of materials shall be done with the prior a approval of EDC/AQCS.

1.6 Fabricator to impose sufficient process control, necessary stage inspection so that the

components made are consistant in quality and conforms to the drawings and specification.

1.7 Raw materials shall be preferably machine / gas cut. cut edges shall be dressed smooth to
remove all the updulations. . Gas cut notches if any shall be filled up and dressed. The edges
shall be straight and square.

1.8 Structurals / Tubes / Plates shall be cut carefully to the required size and profile and dressed
square.

NOTE 2.0 IN PROCESS CONTROL

2.1 The general requirements for process control during fabrication are as detailed in QCP 002
(LATEST) read along with amendment 1.

2.2 The number of joints shall be as approved by designs on a case to case basis.

NOTE 3.0 WELDING REQUIREMENTS & WELD INSPECTION

3.1

3.1.1

Electrodes : E6013 for thickness upto & inclusive of 20mm.
E 6013 electrodes shall be used for CARBON STEEL welding . Before use all the electrodes

(F XX 13) shall be dried in baking oven at 100 deg c until they are used, if the packings were
found to be damaged or the electrodes were kept exposed to atmosphere for prolonged period.

ESP: 288 REV 00
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Minimum gauged electrodes shall be used for the welding of sheets in cover sheet casing.
For cover :2mm /2.5 mm electrodes
and for sheet casing :2.5mm/3.15 mm electrodes

Welders employed shall be qualified as per AWS D1.1 latest. Welders qualified to other codes
may also be permitted to carryout welding at the descretion of inspection Engineers.

Fillet and butt welds shall be done with a minimum of two layers, ensuring complete root
fusion.

splice joints shall be completed prior to the welding of cover plate.

Sequence of welding shall be so chosen as to minimise the distortion.

NDT as required shall be carried out on splice joints before cover plate welding.
Arc strike shall not be done straight on the job. Welder shall have a separate piecefor striking the
a{lilceld procedure and welder’s qualification are detailed in SIP: NP: 07 (Latest)
Only BHEL approved brands of electrodes shall be used.

Size of weld shall be as per drawing.

Any shall be removed first.

Ensure kerosene leak test if full welding is done in one side only.
WORKMANSHIP AND TOLERANCES

Inside width and length of the insulator housing shall be within plus or minus 5 mm
Height within plus or minus 5 mm.

Location of bush, bushing etc within plus or minus 5 mm.

P C D of flange within plus or minus 1 mm.

Hole pitches ( Circular) of flange within +/- 1 mm.

Out of flatness of cover at the top within 5 mm max and also no water shall stagnate when tested
by pouring water over it.

ESP : 288 REV 00
Page : 07 of 07



4.7 Seating of cover on sheet casing (through the packing rope) shall complete. No gap shall be
allowed. This shall be checked by placing the insulator housing with the cover in position on a
raised level and viewing from inside the sheet casing.

4.8 Free movement of cover for opening and closing be ensured.

5.0  CLEANING AND PAINTING

5.1 All insulator housing shall be thoroughly cleaned to removed weld slag, spatter, oil, grease etc.

5.2 Cleaned insulator housings shall be coated with two coats of paint as indicated below.

a) Primary coat of red oxide zinc chrome primer with 25 microns minimum coating thickness
conforms to IS 2074.

b) Finish coat of synthetic enamel long oil alkyd to TS 2932 within minimum 20 microns
thickness of smoke grey shade.

6.0 IDENTIFICATION AND PACKING

6.1 In all the insulator housings the following details shall be stencilled in white paint and stencilled
details shall be covered with one coat of transparent varnish.

Sub-contractors ‘ s code
Work order no

D U Number

Weight

Serial Number

6.2 In addition to the above stencilling subcontractor’ s code shall also be punched. Punched details
shall be bordered in white paint.
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REF.NO. | REVISION NO | EFFECTIVE DATE
QP :ESP:289 | 00 [ 20 06 98
TITLE . EXPANSION JOINT ( TYPE)
SIGNATURE
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REVIEWED BY . K NITHINANDAM las )
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P RAJASHEKHARAN / QA
Ly i
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DOCUMENT STATUS
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NOTE : IT IS A CONTROLLED COPY ONLY IF THE MARKING AGAINST THE
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WILL BE AN UNCONTROLLED COPY .CHECK FOR CURRENT REVISION
ALWAYS.
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MAN UFACTURER’S NAME& ADDRESS STANDARD QUALITY PLAN QP NO SQP: ESP 290
(e = om)
g . REV NO 02
BHARAT HEAVY ELECTRICALS LTD ITEM: ESP DATE 12 07 07
Ranipet BOILER AUXILIARIES PLANT :
RANIPET-632 406 (INDIA) Sub system: SCREEN SHEET PAGE NO 010of 04
Sl Component & Characteristics | Type of Check | Quantum Reference Acceptance | Format Agency Remarks
No operation ’ of Documents Norms Of
: Check Records M B g
1 2 3 4 5 6 7 8 9 10
1.0 | Raw Material: Chemistry Review of TC/ 100% Respective Mat! Spec as per MILL P \' :
: Mechanical Random col 2 TC Raw material are taken to
properties testing stock on verification of
. TCs /random testing
2.0 | Inprocess
| Control: ,
2.1 | Puriching /drilling | Size, pitch, Measure 100% Drawing R P \'
of holes : location o -
2.2 | Pressing/Rolling | Shape, profile Measurement 100% Drawing R P "V
of sheets to with template v
7 shape v
2:3 | Dimensional Overall length, | Measurement 100% Drawing R P w
L control width section o
v depth, and
straightness
LEGENDS: - —t
M — Manufacturer / Subcontractor, . .-“..\ QA /%\?\fv(b(\
B - BHEL /BHEL Authorized Inspection Agency, E B
C -Customer, P - perform, V - Verification of QC-OLI :
Reports - W-Witness, TC - Test certificate, Prepared by Reviewed by Approved by
DR — Dimensional report, CHP-Customer Hold point ENGG




MAN UFACTURER'S NAME& ADDRESS STANDARD QUALITY PLAN QP No SQP:ESP 290
Rev No 02
Ranipet BHARAT HEAVY ELECTRICALS LTD ITEM: ESP Date 12 07 07
. BOILER AUXILIARIES PLANT Page 02 of 04
RANIPET-632 406 (INDIA) Sub system: SCREEN SHEET
Si Component & Characteristics ‘Type of Quantum Reference Acceptance Form Agency Remarks
No operation ’ Check of Documents Norms at
¥ Check of
Recor
ds B
10
1 2 3 4 5 6 . 7 8
9
24 Welding 1.Procedure Review of 100% _u..m.n:m__mwa welding procedure as R \'
- Qualification documents per AWS D1.3 * Percentage shall be
’ increased in case
2. Personnel -do- 100% Drawing & AWS D1.3 R V. defects.
Qualification
25 - Welding NDE | Butt welds of LPI 10%* -AWS D1.1 R w
, screen sheets :
26 Final - ‘Painting & Visual 100% Drawing-& painting mo:ma:_w as pef R - W
inspection: preservation - PRQAS590.
Packing : Visual 100% R W
: -do-
.‘ _.mmmz_uw N

M — Manufacturer / Subcontractor, B - BHEL /BHEL Authorized Inspection Agency, C -Customer, P - perform, < - Verification of _»ovo:m W - <<=:mmm
TC - Test certificate, DR — U_Bmzm_o:m_ report, CHP-Customer Hold point




BHEL

o,

ESP: 290 RV/02.

RANIPET - B _ o PAGE 03 of 04

NOTE 1.0 GENERAL REQUIREMENT:

Maximum number of permitted joints in screen sheet is 6.

Minimum length of joint in screen sheet is 1200mm. -
For last piece of screen sheet joints, if below 1200mm length ENGG clearance may be obtained
through TCN ‘ ‘ t.

1.2 Any deviation w.r.t joints/material shall be done with prior approQaI of EDC/AQCS.
1.3 As far as possible aesthetic appearance shall not be sacrificed in acc;mmodating splicing.
NOTE2.0 INPROCESS CONTROL: .
2.1 FABRICATION: ’
2.1.1  MARKING, CUTTING AND PREPARATION: 7
2.1.2 Raw material shall be marked and cut to size by shearing.
2.1.3 Layout for size and shape shall be marked before cutting (for other than CNC applications)
The tolerance for marking shall be maintained with in +2mm unless otherwise specified.
The diagonal difference shall be within 3mm.
2.1.4 The marking shall be punched at convenient intervals.
2.1.5 The prepared sheets shall be viéually inspected.
22 FORMING: ST
2.2.1 Al formed components shall be checked for orientation, angle, and other dimension as per drg. All
) formed parts shall have smooth finish and shall be free from bends, folds and sudden transitions.
2.2.2 Tolerance for formed components when not specified in DRG. Shall be as follows

a) Straigh length bow bend — 5mm max.
Side bend  -- 5mm max.
b) Squareness »1 mm max




BHEL ~ o , ESP: 290 RV/02

RANIPET - R ‘ PAGE 04 of 04
23 WELDING CONSUMABLES:
2.3.1 E6013 Electrodes shall be used for welding.

2.3.2 All electrodes shall be dried at 100 deg. C for 1 hour min. and held at 100 deg.C till use.

#

2.4 FIT UP:
2.4.1 AProper fit up shall be ensured before welding as per D_raw'ing. Tack welding or mechanical
clampings shall be used to maintain the fit up requirements before and during welding.
242 Parts to be joined by butt welds shall be d'rlc":perly; aligned. An offset not exceeding 10% of the
- thickness of the thinner part joined can be permitted, but in no case more than 2 mm, is permitted.
2.5 WELD REPAIRS: ‘
251 0 Defective welds/base metal shall be repaired by removing or/and rewelding .

2.5.

1.1 For weld porosity, slag inclusions & lack of fusion remove defective portions & reweld

YNOTE 3.0 'NON- DESTRUCTIVE TESTING:

3.1
3.2

Visual inspection and LPI shall be performed.

All NDE shall be carried out by qualified personnel as per BHEL NDT procedures.

NOTE 4.0 MARKING:

4.1 The following details shall be stenciled with whlte pamt and the stenciled details covered wnth one coat

4.2

of transparent varnish..
Sub-contractor code
Work order No.
DU No.s
Weight
Project

In addition of the above stenciling, the followmg details shall also be punched and bordered in white
paints.

Sub-contractor’s code

Work Order No.

DU No.

NOTE: 5.0 PACKING:

-

All the screen sheets shall be packed as per the packmg drawing referred in GMS. All steel section
used for packing shall be painted yellow .




MANUFACTURER NAME

STANDARD QUALITY PLAN

kAR
ﬁ AND ADDRESS:
M/S BHEL./ QUALITY ITEM/SUB SYSTEM: Doc. Ref. No QP.GAT .449
DEPARTMENT/ = =
BAP / RANIPET Air cylinders Rev. No 00
Ranipet TAMIL NADU-632 406 Date 28 02 2012
Page No Page 1 of 2
Sl Component Characteristics Type of Check Quantum Reference Acceptance Agency Remarks
no & Operation 3 4 of Documents Norms 9
1 2 Check 6 7 M B 10
5
I.RAW MATERIAL
1.1 Barrel-pipe | Surface defect, finish Visual 100% Approved Approved drawing p -
Chemical properties Chemical test 1/heat drawing /manufacturing P v
echamcal - Vochamcal h /manufacturing drawing m
echanical properties echanical test eat drawing P
1.2 Piston rod Chemical properties Chemical test 1/heat/lot | Approved Approved P v
Mechanical properties Mechanical test | 1/heat/lot | drg./Mfg. drg./Mfg. p v
Surface defect, finish Visual test 100% drg./ASTM/A drg./ASTM/A P v
Internal defects uT>50 100% 388/A 745 388/A 745 P v
1.3 Piston and | Surface defect Visual 100% Approved Approved drawing ] -
End covers | Dimensional Measurement 100% drawing /manufacturing p -
Mechanical Tensile 1/heat M”.M&_“_Moﬁs._zm drawing p v
Chemical Chemicals 1/heat p v
1.4 Seals Visual Visual 100% Approved Approved drawing p v
Dimensional Measurement 100% drawing . \anz.c?ﬁc_._:m p v
/manufacturing drawing
Hardness Shore hardness | 10% drawing p v
II . INPROCESS INSPECTION
2.1 | Machining of Dimensional Conformity Visual 100% Approved Approved p
components /manufacturing | /manufacturing
drawing drawing




affe ADDRESS, RER NAME AND STANDARD QUALITY PLAN
M/S BHEL / QUALITY ITEM/SUB SYSTEM: | Doc. Ref. No QP.GAT.449
DEPARTMENT/ >m—. c —m—dﬂ— Rev. No 00
BAP / RANIPET \ 4 ers
Ranipet TAMIL NADU-632 406 Date 28 02 2012
Page No Page 2 of 2
si Component & | Characteristics Type of Check Quantum of | Reference Acceptance Agency Remarks
no Operation 3 4 Check Documents Norms 9
1 2 5 6 7 M | B 10
2.2 Barrel-pipe Inside finishing Measurement 100% Mfg drg./std Mfg. drg./std/approved p v
drawing
Soundness Hydro test 1/lot 2xworking Pr Or No leakage p v
1.5Xdesign Pr Refer . note:2
whichever is higher
Inside coating thickness Measurement 100% Approved drawing Approved drawing /data p v
/data sheet /mfg drg sheet /mfg drg.
2.3 Piston rods Hard chrome plating thickness (as Measurement 100% Approved drawing Approved drawing /data p v
applicable ) /data sheet /mfg drg | sheet /mfg drg
III. FINAL INSPECTION
3.1 Operational Operation (10cycles) Movement /cushion 100% Satisfactory p w
test Approved drawing performance
Leakage test | Leakage at 150 PSI &Working Leakage test with 100% /data sheet /mfg drg. Approved drg. p w
pressure compressed air Approved drawing
Dimension Measurement Measurement 100% /data sheet /mfg drg Approved /mfg. drawing P w
Stroke length | Measurement Measurement 100% Approved /mfg. drawing p w
1. When back wall echo (BWE) set to 100% full screon height (FSH),a defect echo>20% FSH in not acceptable .Also loss of BWE>20%is not acceptable . “

2. For barrels where hydro test report of mother pipe is not available
All materials /information shall be as
3) All reports shall be submitted

per approved drawing data sheet . In case not mentioned
along inspection clearance.

in the approved drawing /data sheet ,then manufacturing drawing /data sheet shall be nvv:nav_n‘

LEGENDS:

M — MANUFACTURER / SUBCONTRACTOR'B - BHEL

PERFORM ED, V - VERIFICATION, W - WITNESS, R - REPORT
T C -TEST CERTIFICATE ,C: - CUSTOMER

/AUTHORISED INSPECTION AGENCY.P -

r\r\

(Verma)

{ K Rajadurai)

o

(R Arunachalam)

Prepared by

Reviewed by

Approved by




BHARAT HEAVY ELECTRICALS LIMITED
TIRUCHIRAPPALLI 620 014 INDIA

QUALITY CONTROL PROCEDURE FOR
MANUFACTURE OF NON PRESSURE PARTS

QCP:002 /02

Page 1 of 14

Prepared by
Quality Assurance

G S N Murthy (%/

e

Development

Reviewed by Signature
Engineering Structures | Fuel Firing
S
OP&C v
Shops Ancillary
Manufacturing

Quality Assurance

T

Quality Control

_RM Area

OLI |

VKoskor

Revision No. Date Approved by Signature
00 01/04/93 SM/QA - 54—
01 01/01/95 SM/ QA - Sd —
02 24/04/04 SDGM /QA e Nd

|Proprietary Data - For Internal Use Only|




| QCP:002 /02 Page 2 of 14 |
RECORD OF REVISIONS
Rev No... | Clause No Details of revision
00 - This document consolidates all the general requirements
and technical disciplines covered in the various previous
01 -- All amendments issued has been regularized and editorial

correction made for better clarity. Scope of machining added
in this document.

02

Shaded clauses are Revised /added
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1.0
1.1

2.0
2.1
3.0
3.1

3.2

33

3.4

3.5
3.6
3.6.1

3.6.2

3.6.3

3.6.4

SCOPE

This procedure details out the process control and quality requirements for manufacture of
Non Pressure Parts.

REFERENCE DOCUMENTS

AWS D.1.1,D1.6, IS 7215 and CE: M&P 5.11.1.1, 5.11.2.1 & 5.11.2.2 as guidelines.
MATERIALS

CLASSIFICATION OF MATERIALS (commonly used):

P No. Group Specifications

P1-Group 1 - Carbon steel IS 2062 Gr A & B, IS 1239, IS 1161, A 36, SA
515 Gr 60.

P1 - Group 2 - H.Strength CS :SA105, SA 515 Gr 70, SA 299, SA 516 Gr 70,
IS 8500.

P4 - Alloy Steel SA387Gr11&Gr12,SA182GrF 11 & F 12.

P5-GrA, SA 387 Gr22,SA 182 Gr F 22

P6 - SA 240-410,429

P8 - Stainless steel SA 240 - 304,309,310, 316, 321, 347

Any other materials as specified in the drawings.

Raw materials used shall conform to the relevant specification as given in drawings and
applicable TDC/PO. Any substitution of materi-als shall be done only with prior approval of
engineering through applicable documents. Where subcontractors procure the raw materials,
the same shall have valid test certificates.

Raw materials shall be free from visual defects like cracks, seams, laps, laminations,heavy
pitting etc. When defects are noticed in visual inspection the same shall be confirmed
using appropriate NDE techniques and repaired using applicable approved process .

All materials are procured with permitted dimensional tolerances of the material speci-
fications and / or TDC. Wherever required, the raw materials shall be corrected prior to
fabrication to achieve the required product tolerances.

Customer supplied materials are to be verified as per SP 0626.
The requirements of material traceability shall be as indicated in the respective drawings.

Product Attest “P” items indicated as in drawings are traceable to the test certificates and
identified with material Specification, grade and melt number by stamping.

CERTIFIED items indicated as "C" in drawings are traceable to material Specification /
grade only and identified by stamping / engraving / stenciling / painting.

Raw materials not covered by the above shall be identified by its W.O.No / material code /
Specification / grade by painting / stenciling / engraving.

All subdeliveries shall be identified by its material code by painting or through name
plates / tags.
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3.7 When materials ( including stock) are to be upgraded for special contract requirements
QC shall ensure that the respective specification / contract TDC ( as applicable) are
complied..

4.0 FABRICATION

4.1 MARKING, CUTTING AND PREPARATION

4.1.1 Raw material shall be marked and cut to size by shearing, machining, saw cutting , flame
or plasma (for SS materials) cutting. Flame cut edges shall be cleaned to remove slag.
Uneven edges shall be dressed by grinding. Gas cutting notches shall be filled up by
welding using compatible electrodes and ground before taking up for further fabrication.

4.1.2  Wherever raw materials supplied / available are not sufficient for the sizes required, the same
can be built up using the splicing instructions given in the respective SQPs/ Drawings (Incl.
Production Notes) / DCN.

413 Layout for size and shape shall be marked before cutting (for other than CNC applications)
The tolerance for marking shall be maintained within + 2mm unless otherwise specified.
The diagonal difference shall be within 3 mm.

4.1.4  The markings shall be punched at convenient intervals and bordered with white paint.

4.1.5 Stainless Steel (SS) materials shall be cut using plasma cutting or shearing only. Any further
dressing/ grinding of cut surfaces should be done with separate and clean abrasive wheels.

4.1.5.1 The cut edges should be smoothly ground.

4.1.5.2 Notches above 3 mm or 20 % ‘T’ shall be thoroughly cleaned and welded by using a
qualified WPS and examined visually and by LPI . The repaired surfaces are to be cleaned
to bright metal surface.

4.1.6  Clip / Cleat angles above 10mm thick used for beam connections which are sheared to
length shall require heat treatment.

4.1.7  Heat treatment shall be done after shearing for P4 materials t>12.5mm and for P5
materials t>10mm.

4.1.8 The requirements of preheat for gas cutting are as follows:

Carbon steel t<=50mm : : Nil
Carbon steel t>50mm : : 100 ° C.min.
Alloy steel (P4) t<=25mm : : Nil
Alloy steel (P4) t>25mm: :150°C
Alloy steel (P5) All :150°C
Stainless steel Not applicable
4.1.8.1 Stress relieving for gas cut edges shall be as follows.
Material Thickness Heat treatment cycle
P1 > 50 mm 600 ° - 650 ° C for 30 minutes . Furnace cool

(Alternatively, the cut surface can be ground / machined upto 3
mm to remove HAZ)

P4 > 16 mm 650 °—700° C for 30 minutes . Furnace cool

P5 All 680°-730° C for 30 minutes . Furnace cool

SS (plasma) Any Not required
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4.1.9 The prepared plates shall be visually inspected and repaired if required as per
SIP:NP:06.

4.1.10 The raw materials after cutting shall be identified with relevant WO No., DU No., Part
No. and Material Spec / Grade (transferred).

4.2 FORMING

4.2.1 Forming shall be done using proper tooling free from damages. Method of forming and
work centre shall be identified in OPS / relevant QWI refered in PO.

422 Forming operations of sheets / plates shall be done by rolling / pressing. Circularity of
rolled shells shall be checked using templates (of length > V4 of ID).

423 Suitable nonmetallic padding shall be provided while forming of stainless steels to avoid
contamination.

424 All formed components shall be checked for orientation, angle, and other dimensions as

per drg. All formed parts shall have smooth finish and shall be free from bends, folds and
sudden transitions.

425 Minimum thickness after forming shall be ensured whenever specified in drg.
4.2.6 Tolerances for formed components when not specified in drg. Shall be as follows

a) St.Length / Dia, :+ 1 mm/M, 5 mm Max

Width & Height
b) Verticality 1 mm/M, 5 mm Max
¢) Squareness : 1 mm /M of length / Dia
d) Straightness :1mm/M, 5 mm Max
e) Radius :+5 mm
f) Bend Angle i+ 2°
g) Ovality 1 1%
h) E.P Angle 1+ 5°/-2.5°
1) Diagonal diff : 3 mm
4.3 WELDING

4.3.1 WELDING CONSUMABLES

43.1.1 Welding consumables conforming to the qualified welding procedures shall be used.
However the following guide lines are provided.

4.3.1.2  Only Basic coated electrodes shall be used in the following cases:-

a. All Strength welds like welds in main ceiling girders, flange butt welds in other
beams, columns etc.
b. For all structural welds, or when thickness of any one member of the weld joint is > 12
mm (unless otherwise indicated in the drawings / Qualified WPS).
c. For welding of high tensile steels like IS 8500, SA299, SA515 Gr.70, SA516 Gr.70.

4.3.1.3  Rutile electrodes may be used for other weld joints.

43.1.4 All low hydrogen electrodes (EXX 16 & EXX 18) shall be dried in the baking oven at
350 deg.C for 2 hours and the electrodes shall be held at 100 deg.C until they are used.
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43.1.5

4.3.1.6

4.3.1.7

4.3.2
43.2.1

4322

4323

4324

4324

4.3.3

433.1

4332

All rutile electrodes (EXX 13) shall be dried at 100 deg. C for 1 hour min. and held at 100
deg.C till use.

Fluxes for SAW shall be dried at 200 deg.C for 1 hour min. before use. Height of flux bed
while drying in pan or oven, shall not be more than 100mm.

Unless otherwise specified , SS consumable shall be baked as per Electrode manufacturer’s
recommendations and stored at 120 ° - 150 ° C until use.

FIT UP

Proper fit up shall be ensured before welding as per Drawing. Tack welding or
mechanical clampings shall be used to maintain the fit up requirements before and during
welding.Bridge pieces used during fit up shall be of ferritic for ferritic materials and
stainless for stainless steel materials.

Dimensions of the cross sections of groove welded joint shall be within the following
tolerances w.r.t. drawing requirements:

Root not Root back
back gouged gouged
1. Root face of joint(land) + 2 mm Not limited
2. Root opening of +2 mm +2 mm
joint (with out backing) -3 mm
Root opening of joint* + 6 mm Not Applicable
with backing) -2 mm
3. Groove angle of +10° +10°
of joint -5° 50

*(NOTE): Root opening wider than permitted by above tolerances but not greater
than twice the thickness of the thinner part or 19mm,whichever is less may be corrected
by edge buildup to acceptable dimensions prior to welding. Such build up edge shall be
MPI / LPI checked.

For C.S. fillet welds, the parts shall be as close as practicable and gap shall be limited
to 5 mm (If gap exceeds 2 mm, the leg of fillet shall be increased by the amount of gap
but in no case shall exceed 4.8 mm). For thickness 75 mm and above gap up to 8 mm can
be permitted provided suitable backing is used.

For S.S. fillet welds, the parts shall be as close as practicable. Gaps 2 mm and above
upto Smm are acceptable if the fillet size is increased by an amount equal to the gap.

Parts to be joined by butt welds shall be properly aligned. An offset not exceeding 10% of
the thickness of the thinner part joined can be permitted, but in no case more than 3.2
mm, is permitted.

PRE HEATING

Pre heating requirements for welding shall be as per Clause 4.6.7 and controls shall be
exercised as detailed below. No preheating is required for stainless steels.

Preheating shall be maintained during the entire process of welding.
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4333 Preheating is to be done using gas burner or induction / resistance heating. The temperature
must be uniform and verified using thermal chalks or thermocouples prior to start of
welding as well as during welding for a width of ‘t’ (maximum) or 75 mm whichever is
less.

4334 Where interpass temperature control is required during welding, the temperature must be
ensured using thermal chalks / thermocouples. Inter pass nitrogen / air cooling can be
adopted to maintain inter pass temperature in case of stainless steels.

4.3.3.5  Wherever post heating is specified, the preheating shall be continued after welding till
attaining the post heat temperature and maintained for the required time and cooled
slowly by wrapping suitable insulating blankets like asbestos.

434 Welding shall be performed using qualified procedures and qualified personnel. Edge
preparation and welding details shall be as per drawing.

435 For items to be manufactured at subcontractor’s works , for requirements of qualification
of procedure and personnel as per SIP:NP: 07 shall be followed.

4.3.6 When double bevel welding is adopted, back gouging and grinding is to be done. Back
gouged groove shall be checked with PT / MT before welding from second side.

4.3.7 Proper sequence of welding shall be adopted to minimise distortion. The distortion of the
finished jobs, if any may be corrected by mechanical means / hot correction.

43.7.1 For welding of SS extreme care is to be taken in weld sequencing to minimize the weld
distortion and shrinkage. For complex weldments a weld sequence instructions may be
prepared by contractor prior to work commencement. Weld joints likely to have high
shrinkage should be welded ( with minimum restraints) before welding other joints
providing allowance for shrinkage.

43.7.2  While cutting long web plates suitable camber may berequired to compensate for the
distorion during cutting and welding.

438 All butt welds of divider plate and guide vanes in ducts shall be flush ground inside.

439 The wuse of jigs and fixtures is recommended where ever practicable. Suitable
allowances shall be provided for weld shrinkage. Proper sequence of welding shall be
followed to control the distortion during welding.

4.3.10 All temporary attachments shall be welded with the required preheat. After their
removal welded spots shall be ground flush and LPI checked.

4.3.11 Groove welds shall preferably be made with minimum reinforcement unless and otherwise
specified in drawing / SQP. In case of butt welds, reinforcement shall not exceed 3.2 mm.
and shall have gradual transition to the plane of the base material surface.

4.3.12 The surface of the welds shall be free from coarse ripples, overlaps, undercuts and
abrupt ridges to avoid stress raisers.

4.3.13 Where parts of different thicknesses are welded or surface offset is more, the transition
shall be made gradual by grinding / machining with 1: 2.5 taper.

4.3.14 Stray arcs shall be avoided to the extent possible. Arc spots if noticed shall be ground and
checked by LPI / MPI. Thickness requirements shall be ensured after grinding.
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4.4 WELD REPAIRS

4.4.1 Removal of defective weld / portions of the base material may be done by machining,
grinding, chipping, gas cutting, oxygen gouging or carbon arc gouging. Defective portions
of the weld shall be removed without substantial removal of sound base metal.

4.4.2 For under sized welds additional weld metal shall be deposited using an electrode
preferably smaller than that used for making original weld limited to 4mm in diameter.
The surfaces shall be cleaned thoroughly before deposition.

443 Defective welds/base metal shall be repaired by removing or/and rewelding as follows:
4.43.1 Overlap / excess weld metal shall be removed by grinding.

4.43.2 For excess concavity, crater, undersize & undercuts, deposit additional weld metal after
cleaning the weld surface.

4.43.3 For Cracks in weld or base metal, ascertain the extent of crack by suitable NDE / acid
etching, remove the crack to sound metal upto each end of the crack by arresting the ends
for further propagation and reweld.

4434 For weld porosity, slag inclusions & lack of fusion remove defective portions & reweld
4.5 HOT CORRECTION

4.5.1 Members which require hot correction are to be supported at suitable locations and
mark the locations for heating.

452  Heat the locations marked by using neutral flame. Torches used for heating shall be
moved continuously & uniformly over selected area to avoid localised over heating.

453 For Carbon steels the maximum temperature shall not exceed 650 ° C and shall be
ensured using thermal chalks / thermocouples.

For alloy steels P4 — 705° C , PS5 — 735° C temperatures are to be maintained for hot
corrections

4.53.1 For Austenitice stainless steels the maximum temperature shall not exceed 430 ° C and
shall be made known to inspection authorities . Otherwise , after hot correction solution
annealing at 1050 — 1100 deg C is to be done.

4.53.2 For Ferritic/Martensitic/Duplex stainless steels the maximum temperature shall not
exceed 315° C and shall be made known to inspection authorities . The temperature shall
be ensured using thermal chalks / thermocouples.

454  Additional dead weights may be placed over the positive side of the bend depending
upon the requirement to accelerate hot correction.

4.5.5  Allow for natural cooling. Accelerated cooling shall not be adopted. Remove the dead
weights used after cooling.

4.5.6  Wherever the correction for distortion affects the weld joints, applicable NDE shall be
repeated after the correction.

4.6 POST WELD HEAT TREATMENT (PWHT)

4.6.1 The process controls ( temperature control and recording) for heat treatment shall cover
the activities before, during and after heat treatment.
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4.6.2
4.6.3

4.6.4

4.6.5

4.6.6

4.6.7

Note 1

Note 2

Note 3

4.6.7.1

The weldment shall be cleaned to free of grease, oil etc. prior to heat treatment.

PWHT shall be done in a furnace or by local heating a band ( including the entire weld
and adjacent area of the base metal) .

The thermocouples and recording instruments shall be calibrated as per applicable
standards and records maintained. The furnace shall have been qualified and calibrated.

All materials to be heat treated in furnace shall be loaded in such a way that they shall not
be subjected to direct flame impingement. Jobs shall be preferably loaded on raised plat
forms so that no material projects into the plane of burners. Alternatively flame
deflectors may be provided in front of the burners to avoid direct flame impingement.
Ensure loading of test coupons wherever applicable. The furnace temperature shall not
exceed 315 ° C at the time of loading material / weldment.

Number of thermocouples and their location shall be decided covering maximum and
minimum thickness and covering all the zones. The temperature variation within 5 meters
shall not exceed 140 ° C during heating period ( above 315 ° C).

The temperature requirements for Pre heating, Post Weld Heat Treatment(PWHT) &
temperatures are as below.( Unless otherwise specified.)

Material Thickness | Pre PWHT Temp. | Remarks
heating
P1 t<38 Nil 600 — 650 ° C | a) For all butt welds in plate
Gr 1&2 T=39-62 | 100°C welded girders when t > 50mm.
t> 63 150°C
P4 All 150°C | 680 —700°C | a)All butt welds in tension
Gr 1&2 member b)All fabricated
components when
t>16mm(Notel)
P5 Gr 1&2 All 150°C | 680 — 730°C | All welds (Note 3)
(Note2)
P8 300 type 120°C -
400type 205°C -

All fabricated structural components of P4 materials with any member above 16mm
thickness, the entire assembly shall be post weld heat treated. However when size of
fillet weld is less than 12 mm, PWHT is not required for non load carrying members.

All welds on PS5 material shall be post heated at 250 ° C for 2 hrs or 150 ° C for 4 Hrs,
immediately following welding.

All welds of P5 material shall be post weld heat treated. In case where the size of fillet is
less than 12 mm, PWHT is not required for non load carrying members.

The soaking time shall be as follows:

a. For P1 materials the soaking time shall be 1 hr/inch of thickness(t) (2.5 mts / mm) upto
2" and 2 hrs + 15 minutes for each additional inch for t > 2".

b. For P4 & P5 materials the soaking time shall be 1 hr/inch of thickness (2.5 mts /
mm) upto 5" and 5 hrs + 15 minutes for each additional inch for t > 5".
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4.6.7.2

4.6.8

4.6.8.1

4.6.8.2

4.6.8.3

4.6.8.4
4.6.8.5
4.6.9

c. For comb ination cycles mentioned above, calculate the minimum soaking time for
individual components as 2.5 minutes/mm of the thickness of weld/material whichever is
applicable. Soaking time selected for the cycle shall not exceed the limits given below:

Material Thickness (mm) Max. soaking time (minutes)
P1 (A,B,C), P4, PSA,| Upto 25 mm 125
P1 (A,B) + P4, 26 - 50 mm 200
P4 + P5A 51 - 80 mm 250
81 - 150mm 375
P1C+ P4, P1+P3 Upto 25 mm 65
26 - 50 mm 125

Unless otherwise specified, in case of mixed loads of materials not covered under
simulation HT, the following heat treatment temperatures shall be followed. In such
cases, guidelines for soaking can be taken from Clause 4.6.9.

For components having butt joint between P1 & P4, or P3 & P4, the cycle shall be 630 - 670° C.
Where a component has a butt joint between P4 & P5A, the cycle shall be 680 - 710° . C.
Where a component has a butt joint between P1 & P3, the cycle shall be 620-660 °. C

For P1+P5A material combination, follow the WPS requirements

The following jobs shall not be combined in the same cycle during PWHT.

Separate jobs of P1 and P4  Separate jobs of P4 and P5

The following rules shall apply to establish the thickness to be used in determining the soaking
time for PWHT.

For Butt welds, the thickness shall be the thickness of the material at the weld. For bar stock,
the thickness shall be the diameter.

For fillet welds, the thickness shall be the throat thickness. If a fillet weld is used in
conjunction with a groove weld, the thickness shall be the greater of the depth of the groove
or the throat thickness.

For partial penetration branch welds, the thickness shall be the depth of the groove prior to
welding.

For repairs, thickness shall be the depth of the groove as prepared for repair welding.
For combination of different welds in a component, maximum thickness of weld shall govern.

Requirements of Rate of Heating (ROH) above loading temperature 315 ©° C and Rate of
Cooling (ROC) are as given below. During heating and cooling, variation in temperature
between thermocouples shall be 85 © C maximum, unless otherwise specified.

Thickness ROH / ROC (Max) Above / upto 315 °C
Up to 25mm 220 ° C/ hour

26 - 50 mm 95 ° C / hour

50 — 75 mm 70° C / hour

Above 75mm | 55°C
For S.S Matl 200 ° C / hour min (Forced air cooling)
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4.6.10 In case of interruption during Heat treatment the following action has to be taken
depending on the stage of occurrence:

Type of Stage of Action

Heat treatment interruption

Annealing & Heating Heat treat subsequently as specified

stress relieving
Soaking Heat treat subsequently for balance soaking
Cooling If the ROC during interruption period meets the

specified rate, cool subsequently at required rate
upto 400° C. Otherwise, reheat to the soaking
temperature, hold for 15 minutes and then cool at
the specified rate

Normalising(N) Heating Heat treat subsequently as specified
Tempering (T) &, Soaking Heat treat subsequently for full soaking(N,S) /
Soln. annealing (S) Balance soaking (T)
Cooling Not applicable
4.6.11 Local heat treatment can be carried out by Resistance heating or Induction heating. For

local heat treatment of weld joints, width of the heated band on either side of the weld
must be at least 3 times the width of the weld groove of the thickest part or 3 times the
highest section thickness, whichever is greater.

4.6.11.1 The width of the insulation band beyond the heating band shall be at least twice the
total width of the heating band.

4.6.11.2 A minimum of three thermocouples shall be placed such that at least one is on the
weldment and the other two on the base material on either side of the weldment.

4.6.11.3 The winding arrangement shall be established to attain the required temperature. The
initial rate of heating shall be minimum such that it stabilises at the required rate of
heating before reaching 400 deg C.

4.6.12 After heat treatment, the charts shall be correlated with the job and cleared by QC. The
chart shall contain cycle no, Date, W.O and DU details. Temperature, ROH, ROC and
soaking time shall be calculated, entered in the chart and signed off by QC.

4.6.13 Wherever applicable the test coupons shall be tested and reports obtained to complete
the clearance of heat treatment operation.

5.0 NON-DESTRUCTIVE TESTING

5.1 The requirement of NDE, extent and type of examination shall be as per respective
product SQP and / or CQP .Wherever product SQP is not existing the following
requirements shall apply.

5.2 Visual inspection shall be performed as per SIP:NP:06

53 RADIOGRAPHY.
a. All Butt welds of Carbon steel for thickness t >= 32mm
b. All butt welds of alloy steels for thickness t >12.0mm for PS5 and T > 16mm for P4.
c. All butt welds in monorails.
d. SS butt welds of T > 16mm unless otherwise specified.
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5.3.1 All radiographic films shall possess Firm code , RT agency, Cust. No, Part No, RT
reference No. and weld location reference no. The job shall be numbered with
Radiograph no.

54 MPI / LPI BEFORE PWHT

a. All flame cut edges of Carbon steel for t > 37.5 mm and alloy steels for t > 12mm.

b. All butt welds joining plate members in which one of the plate member is over 25 mm
thick for Carbon steel and over 12 mm thick for alloy steel.

c. All fillet welds between tension flange and web.

d. All fillet welds joining plate members in which both the plate members are over 25
mm thick for Carbon steel and over 12 mm thick for alloy steel.

e. For all butt welds of CS & AS weld groove after back chipping prior to welding from
second side.

f. All main fillet welds for SS require LPI

g. MPI/LPI for all fillet welds & HAZ of SA387 Gr.22 materials after HT.

5.5 All NDE shall be carried out by qualified personnel as per BHEL NDT procedures.
Where subcontractors use their own procedures for NDE the same shall have the
approval of BHEL NDTL.

6.0 MACHINING

6.1 GENERAL

6.1.1 Ensure of raw material identification throughout the machining process. Traceability to
the contract shall be ensured by stamping or marking / painting or by tags( WO
No.and DU / Part no.)

6.1.2 Where the material identification is likely to be removed during cutting or

machining , the transfer of material identification shall be ensured.

6.1.3 In case of components / part processed items received from Subcontracting / other
shops, ensure the completeness and clearance by QC / Customer Inspector through
Inspection Reports / OPS.

6.1.4 Proper care shall be taken during handling of materials at all stages of manufacture.
Items stored in the shop floor shall be properly identified and preserved to prevent
mixup and damages / rusting / warpages.

6.1.5 All Machined surfaces shall be properly protected and stored. Wherever long storage
is envisaged, they shall be preserved with grease / rust preventive oils and protected
suitably with polythene / gunny bag or plastic peel off coatings.

6.2 MARKING

6.2.1 The marking on machined components shall be in such a location which will not be
detrimental to the surface finish requirements of the component.

6.2.2 Purpose of marking is to:

1. Ensure availability of machining allowance.
2. Identify locations for machining.
3. Provide reference for setting and inspection.
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6.3 PROCESS CONTROLS
6.3.1 The following shall be ensured for selection of work centers, tools, jigs and fixtures:

a The work centre for machining shall be identified in OPS / loading sheet based on
the process capability of the machine or Machine accuracy established to suit the
tolerances.

b Test hardwares (Jigs, Fixtures and Templates) used as a means of inspection / proc-
ess control shall have been qualified through first off trials and shall be regulated
through valid number. The same shall be reflected in the OPS / loading sheet .

c Softwares used in case of CNC / NC machines shall have been validated through
trials or inspection of similar components produced and accepted.

d All cutting tools shall have been ensured for its correctness before use. In case of
regrinding of tools they shall be verified after regrinding.

6.3.2 The following shall be ensured before setting the job on the machine, during process-
ing and after completion of machining:

a Ensure the verticality and flatness of the job after clamping by using the reference
markings or dialing the surfaces. Ensure the adequacy of clamping.

b Ensure proper clamping of the correct tool in to the tool holders.

C After machining the machined surfaces shall be cleaned and all corners shall be
deburred. After removing from the machine they shall be properly stored.

d Before starting reaming ensure proper material allowance for finish operation.

e During drilling, reaming and tapping the removal of chips shall be done periodi-
cally to prevent clogging of chips. For deep drilling ensure that run out and drill
travel are verified in free condition and ensure proper clamping of the tools.

6.4 INSPECTION

6.4.1 Ensure completeness of all final machining operations. Dimensional inspection shall be
done with relevant drawings. Ensure use of calibrated instruments / gauges.

6.4.2 Unless otherwise specified in the drawing or SQP, the following tolerances can be

used for untoleranced dimensions.

1.Linear Tolerance (:millimeters) - Medium

PERMISSIBLE DEVIATIONS FOR BASIC SIZE RANGE
Up to From from From From From Above
6 6 TO 30 30-120 120-400 400-1000 1000-2000 | 2000
+0.1 +0.2 +0.3 +0.5 +0.8 +1.2 +2.0

2. Angular Tolerance

a. Assembly characteristics
b. Other characteristics

+0.5°
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7.0

7.1

8.0
8.1

8.2

8.3

8.4

8.5

8.6

FINAL INSPECTION

All dimension shall be inspected as per relevant drawings. Tolerances for fabricated

items when not specified in drawings shall be as per clause 4.2.6.
CLEANING AND PAINTING

All the temporary cleats, bridge pieces shall be removed carefully so as to avoid
damage to parent material. Temporary tack welds shall be ground smooth. Complete
assembly shall be cleaned to remove mill scales, spatter, slag, rust, oil or
grease.Surfaces shall be prepared and painted as per SIP:PP:22 (latest). Site EPs shall be
applied with weldeable primer . All site EP shall be protected suitably from mechanical
damage.

All temporary stiffeners / attachments used for transportation and handling that are
removed after site assembly shall be painted with yellow paint.

Match marking and flow direction for applicable components shall be as per the respec-
tive product SQP./Drawing

The following details shall be clearly marked with relavant details by paint, bordered
and covered by one coat of transparent varnish

Project Name

Work order number :
Component / Assly. Designation
DU Number :
Weight :
Sub-contractor Name / Code

Tension flanges in girders are to be identified by hard punching indicating "'TENSION
FLANGE'".

For subcontracted items the firm code shall be punched and bordered with white paint.
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ﬂ”[[ QUALITY CONTROL PROCEDURE FOR SPLICING NORMS Rev. No. 03
RANIPET FOR SHEETS / PLATES / STRUCTURALS APPLICABLE TO
ESP COMPONENTS FABRICATION DT. 30.05.2013
03 30.05.2013 | Amendment A1 merged. Feedback from OS and Engg (AQCS)
Splicing Norms with applicable Drawing for carbon steel materials and
SS Liner Sheet were added and re-issued.
02 03.03.2000 | Feedback from MSA and Engg were included and re-issued.
01 16.06.1999 | All amendments were merged, feedback from Engg and MSA were
included and re-issued.
00 30.10.1985 | Original Issue
REV. EFFECTIVE REVISIONS MADE
NO. DATE
HISTORY OF RECORD OF REVISIONS
1.0 SCOPE
1.1 This Quality Control Procedure (QCP) specifies the requirements for splicing of sheets /
plates / structural which may warrant joints to make the required length / width in order to
achieve the final product as per drawing.
12 This QCP is applicable to Sheets / Plates / Structural — Angles, Beams of all types, Sections
of Rolled / Built up, Rounds, Pipes and Tubes.
1.3 The splicing norms dealt in this QCP is applicable to following ESP components ;
1.3.1  7X-X42 Outer Roof Assy
1.3.2 7X-X44 Hopper Upper & Middle
1.3.3 7X-X45 Hopper Lower with SS Liner Sheet
1.3.4 7X-X46 Insulator Support Panels
1.3.5 7X-X47 Inner Roof Panel Assy
1.3.6 7X-X49 Casing Shell Panels
1.3.7 7X-X50 Inlet / Outlet Funnel
1.4 This QCP covers both Carbon Steel and SS Liner Sheet materials applicable to ESP

Components.

2.0 SPLICING NORMS - GENERAL POLICY

2.1

22

The fabricator or OS cutting plan section shall categorically try to avoid joints as much as
possible with the supplied raw materials.

Further to explain the point no. 2.1 — the fabricator and OS cutting plan section shall try to
make the supplied raw materials without any joints to cover up the loaded quantities — Eg.,
Out of 10 Nos of casing shell Panels loaded - maximum no. of panels shall be
accommodated without any joints by fabricator and only to reduce the material wastage the
balance quantity of casing shell panels shall be made with permitted joints as applicable.

m
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H”Il QUALITY CONTROL PROCEDURE FOR SPLICING NORMS
RANIPET FOR SHEETS / PLATES / STRUCTURALS APPLICABLE TO
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Rev. No. 03

DT. 30.05.2013

23 The joints permitted are considered with a following view only

2.3.1  To reduce the material wastage

232 To make the best use of supplied raw materials sizes without prejudice to
appearance and quality of final product as applicable

2.3.3 Aesthetic appearance shall not be sacrificed in accommodating the splicing norms.

2.3.4 Splicing Joints shall be avoided where a cross member is meeting or on bolt hole
region. This is to be strictly adhered by fabricator and shall study the drawing fully
with all the matching components.

2.4 ESP Components where joints are not permitted

241 Shock Beam

242 Rapping Shaft

2.4.3 Vertical Beam

2.4.4 Foundation Bolt

2.45 Suspension Rod

2.46 Emitting Frame Top, Middle and Bottom
247 Collecting Suspension Arrangements
2.4.8 Lifting Holder

249 Vertical Stay

2.4.10 Shock bar

3.0 SPLICING NORMS — SPECIFIC TO RAW MATERIALS
3.1 SHEETS / PLATES (CARBON STEEL)

3.1.1  The preparation of joints shall be staggered one so that formation of ( + ) plus type
joint is avoided. The minimum offset (staggering) to avoid the plus type joint shall be
minimum 100mm.

3.1.2 For a surface area including 2 Mtr X 2 Mtr and less - the permitted smallest
dimension of any piece shall be minimum 400 mm ( either length wise or breadth
wise) and the same will be 600mm minimum for more than 2 Mtr X 2 Mtr surface area
— Refer sketch - S1

3.1.3 The distance between nearest stiffener and the joint parallel to it shall be minimum
50mm — Refer sketch — S1

3.1.4 The vertical joint is permitted on the taper portion. However the distance between
meeting of the vertical joint with the horizontal joint shall be minimum 100mm — Refer
sketch — S1

3.1.5 Butt weld reinforcement shall be ground flush wherever stiffeners cross them.

3.1.6 When bending of the plate is done before welding, the parallel joints shall be
minimum 100 mm away from the bend line. The weld quality shall be ensured by

T T e T T T e ———————————————————————————_————————eer e ettt
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MPI / LPI. If the weld joint is subjected to bend, the weld shall be checked by LPI
subsequent to bending.

3.1.7 The maximum number of permitted joints shall be as given below for carbon steel
sheets / plates

Maximum No. Of joints
SI. No. Surface Area in Sq. Mtr permitted put together
both axis (X & Y)

1 Less than & Up to 2 1
2 More than & Upto>2<5 3
3 More than & Up to > 5 <10 6
4 More than & Upto > 10 <15 7
5 More than & Up to > 15 <20 9
6 More than & Up to > 20 <25 11
7 More than & Up to > 25 < 30 13
8 More than > 30 15

NOTE: The above permitted joints supersedes the maximum no. of joints given
in clause no. 4.13 & 4.14 of SQP:ESP:284 Rev.01 Dtd.06.06.2007

3.1.8 The maximum number of permitted joints shall be as given below for SS Liner
sheets applicable to ESP Lower hopper area;

PERMISSIBLE NUMBER OF JOINTS IN HOPPER S.S. LINING

|

I
i

P (S
B
I
!

T
50 320 I 1303&@
b -

|
- - - - - P (S|
Max 8 joints may be allowed Max 6 joints may be allowed Max 3 joints may be allowed

NOTE - SMALLEST SIDE SHALL NOT BE LESS THAN 50MM IN ANY CASE.
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3.2 ANGLES, CHANNELS, BEAMS (BOTH ROLLED / BUILT UP - INCLUDING NPB&UB)
APPLICABLE TO ESP ROOF BEAMS & SUPPORTING COLUMNS 7X-X28 and
7X-X81, 82, 83 & 84
3.2.1 The splicing norms for Angles, Channels and Beams (both rolled / built-up) shall be
strictly followed as per the drawing no.1-79-081-02331 Rev.00.
3.2.2 Any change other than given in above referred drawing shall be approved by Engg
(AQCS) and the request for the same shall be forwarded by cutting plan section of
OS Dept.
3.2.3 Only one joint is permitted on the transverse roof beams.
3.3 “H “ BEAMS APPLICABLE TO CASING STRUCTURE COLUMNS - 7X-X48 (BOTH
ROLLED / BUILT UP)
3.3.1 The splicing norms for “H” Beams shall be strictly followed as per the drawing no.
4-79-000-00763 Rev.00.
3.3.2 Maximum two joints ie., one for shop and another for site / field shall be permitted for
a maximum length of 16.5 Mtr of section considering ODC constraints.
3.3.3 Joints on flange shall be staggered by minimum 300 mm avoiding falling of joint on
the same side of the built up sections.
3.3.4 The splice plate provided for web joints shall not foul with the gusset plates provided
on the “H” beams and a minimum clearance of 50 mm shall be maintained.
3.3.5 The minimum distance permissible between a joint and the nearest gusset / bracket
location shall be 200mm.
3.4 RODS, ROUNDS, PIPS AND TUBES

3.4.1
342
3.4.3

No joint is permitted if the length of rod is 2 M or less.
Minimum length for splicing using sleeve shall be 500mm for tubes

Only one joint is permitted for Tie Rods / Strut

4.0 EDGE PREPARATION, WELDING, WELD NDE DETAILS :

41

4.2

Check for material specification of plates / sections which are to be joined to avoid mix up of
material. TCN to be obtained for change of material.

Electrode selection shall be as per the respective WPS.
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4.3 Welding shall be followed with suitable methods of sequence and controls to minimize the
weld distortion.

4.4 Weld over joint shall be avoided and minimum distance between stiffeners parallel to weld
joint is 50mm.

45 Wherever, back grinding is not feasible due to location of the plate / sheet, root welding to be
carried out with 3.15mm electrode and LPI to be carried out after thorough cleaning and
repeat LPI after final welding.

46 Following are the guidelines for Edge Preparation (EP) if not specified in drawing;

a) Plates / Sheets up to 5mm : No EP required. Provide 2 to 3 mm root gap, weld on
both sides. MPI to be conducted after final welding.

b) Plates of 6 mm : No EP required. Weld shall be with square butt with 2 to 3 mm
gap. Weld from first side and turn the plate for back grinding and conduct root LPI.
Compilete the weld and conduct the final MPI.

c) Plates of 7 & 8 mm : Single “V", 60° EP, Weld from V side and turn the plate, back
grind and conduct LPI, complete the Weld. Final MPI.

d) Plates above 8 mm :<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>