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1.00.00 INTENT OF SPECIFICATION

SECTION-VII

TECHNICAL SPECIFICATION

FOR

PRESSURE AND STORAGE VESSELS

This specification covers the design, manufacture, shop testing, shop testing,
construction, fabrication, erection, testing, inspection & commissioning of pressure
and storage vessels at works & site.

2.00.00 CODES AND STANDARDS

The design, manufacture, shop testing, site fabrication and erection, testing and
commissioning of the pressure vessels and atmospheric storage tanks vessels shall
conform to the latest revisions of the following standards, in addition to other
standards addressed elsewhere in the Bid Specification subject to any modification
and requirement, as specified elsewhere:

a) | ASME Section VIl Rules for Construction of Pressure Vessels

b) | ASTM Standards Standards published by American Society for
Testing and Materials

c) | BSEN 12285-2 Workshop fabricated steel tanks. Horizontal
cylindrical single skin and double skin tanks for the
aboveground storage of flammable and non-
flammable water polluting liquids

d) |1S-803 Code of Practice for Design Fabrication and
Erection of Vertical Mild Steel Cylindrical Welded Oil
Storage Tanks

e) |1S-816 Code of Practice for Use of Metal Arc Welding for
General Construction in Mild Steel

f) 1S-817 Code of Practice for Training and Testing of Metal
Arc Welders

g) |18-822 Code of Procedure for Inspection of Welds

h) |1S-1363 Hexagon Head Bolts, Screws and Nuts of Product

Part 1 to Part 3 Grade C
i) 1S-1367 Technical Supply Conditions for Threaded Steel
Part 1 to Part 16 Fasteners
j) 1S-2002 Steel Plates for Pressure Vessels for Intermediate
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and High Temperature Service including Boilers

k) | 1S-2062 Hot Rolled Medium and High Tensile Structural
Steel

)] 1S-2825 Code for Unfired Pressure Vessels

m) | 1S-3133 Manhole and Inspection Openings for Chemical

Equipment - General Requirements

n) | 1S-4049 Formed Ends for Tanks and Pressure Vessels
Part 1 & Part 2

o) | 1S-4682 Code of Practice for Lining of Vessels and
Part 1 to Part 10 Equipment for Chemical Processes

p) | 1S-4864 to 1S-4870 Shell Flanges for Vessels and Equipment

3. 00.00 GENERAL DESIGN FEATURES

3.01.00 Design of all pressure vessels shall conform to IS 2825 or ASME Section VI
Division-I or equivalent code / standard (subject to approval by Purchaser).

3.02.00 Design of all vertical cylindrical atmospheric storage tanks containing water, acid,
alkali and other chemicals shall conform to IS-803.

Supporting frame where required for design of Demineralized Water Storage Tanks
shall be in accordance with IS-800. The tank shall be "Non-pressure" fixed roof type
with atmospheric vents.

3.03.00 Design of all horizontal cylindrical atmospheric storage tank containing decationized
water, acid, alkali and other chemicals shall conform to BS EN 12285-2.

3.04.00 Design temperature of all pressure vessels and atmospheric storage tanks shall be
10 deg. C higher than the maximum temperature that any part of the vessel / tank is
likely to attain during operation.

3. 05.00 Design pressure shall be the maximum expected pressure to which the vessels may
be subjected to plus 5% additional margin. Maximum expected pressure for vessels
placed in the discharge line of pumps shall be based on the shut-off head of the
pumps plus static head at pumps suction, if any.

3. 06.00 In case, tank is subjected to vacuum under any situation, the same shall be duly
considered as one of the criteria for design of the tank.

3.07.00 Each pressure vessel / atmospheric storage tank without inside rubber lining shall
have a corrosion allowance of minimum 2.0 mm.

3.08.00 Mill tolerance as per applicable code (minimum 0.3 mm) shall be duly considered for
each shell as well as dished end.

3.09.00 Thinning allowance of 2.0 mm (minimum) shall be considered for each dished end.
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3.10.00 Effective liquid volume for an atmospheric storage tanks tank shall be considered as

the liquid volume in between the design highest operating level / design highest level
switch set point and design lowest operating level / design lowest level switch set
point.

3.11.00 A liquid volume (corresponding to a minimum of 100 mm shell / liquid height in
between design lowest operating level / design lowest level switch set point and top
of side mounted outlet nozzle / bottom of tank) below the required effective liquid
volume shall be considered & provided for satisfactory functioning of concerned level

switch.

3.12.00 Each atmospheric tank shall have sufficient free board (minimum 300 mm unless
specified otherwise) above the design highest level / design highest level switch set
point.

3.13.00 The invert of overflow nozzle shall be kept at least 50 mm or 5 % of total height

whichever is higher above the design highest level / design highest level switch set
point for each of the atmospheric tanks, except for the Demineralized Water Storage
Tanks.

3.14.00 For Demineralized Water Storage Tanks, the invert of overflow nozzle shall be kept
at least 500 mm or 5 % of total shell height whichever is higher above the design
highest level / design highest level switch set point.

3.15.00 A minimum 100 mm shell height shall be provided above the top of overflow nozzle
of each atmospheric storage tank.

3.16.00 Wall thickness of each of atmospheric tanks shall not be less than 6 mm. If higher
thickness for any atmospheric storage tank is specified elsewhere in this
Specification, the same shall be provided.

3.17.00 Vessels coming under preview of IBR shall be designed accordingly.
4.00.00 MATERIAL OF CONSTRUCTION
4.01.00 The pressure vessels shall be designed as Class 3 vessels (as per 1S-2825) and

fabricated of steel as per I1S-2062 / 1S-2002 Grade 3 or SA-515/ 516 Grade 60/ 70
In case, the vessels are designed as Class 1 or Class 2 vessels (as per 1S-2825),
the material of construction shall conform to IS-2002 Grade 3.

4.02.00 Atmospheric storage tanks shall be fabricated of mild steel as per 1S-2062.

4.03.00 The material of construction for various connections, for all the lined or unlined
vessels/tanks shall be same as that of interconnecting piping material suitably lined
wherever required. The pipe flanges, manhole/manhole covers, reinforcement pads
etc. shall be fabricated out of the same material as that one used for the vessel /
tank. However, screwed fittings for instrumentation, sample connection, drain
connection of size 25 mm NB and less shall be of stainless steel construction (SS-
316).

DEVELOPMENT CONSULTANTS V.III-C/S-VII: 3
(e-PCT-TS-K-02-2014-15 -V-lIIC-Sec-Vil.doc)



THIS IS A PART OF TECHNICAL SPECIFICATION NO.-PE-TS-410-163-A001

Telangana State Power Generation Corporation Ltd. EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

5. 00.00 FABRICATION

5.01.00 All pressure vessels and storage tanks except the large tanks like Demineralised

Water Storage Tanks should preferably be fabricated and tested completely at
manufacturer's works to ensure better workmanship.

5.02.00 The plates to be used for fabrication shall preferably have a minimum width of 1500
mm.
5.03.00 Ends of pressure vessels shall be of dished design and constructed of forging,

pressing or spinning as per 1S-4049.

5.04.00 Interior surfaces of all atmospheric storage tanks shall be clear of stiffeners and
other structural supports. Tanks shall be reinforced and stiffened externally as
required.

5.05.00 Plates to be used for fabrication of atmospheric vertical storage tanks shall be

accurately formed in bending rolls to the diameters called for and cold rolled through
plate bending machine by several number of passes to true curvature and joined by

welding.
5.06.00 The atmospheric vertical storage tanks shall have flat bottom.
5.07.00 Ends of atmospheric horizontal storage tanks shall be of dished design and

constructed of forging, pressing or spinning as per 1S-4049. Conical or Flat Ends
shall not be accepted.

5. 08.00 All welding shall be as per IS-816 or equivalent code (subject to approval by
Purchaser). The qualification of the welders should be as specified in I1S-817 and
welding electrodes shall be as per relevant Codes / Standards.

5.09.00 Bidder shall state clearly in his proposal the make and type of welding rods
necessary for fabrication / construction work.

5.10.00 Welding sequence shall be adopted in such a way so as to minimize the distortion
due to welding shrinkage. The Bidder shall indicate in drawing, the sequence of
welding proposed which should meet prior approval of the Purchaser. Welding shall
not be carried out when the surface of the parts to be welded are wet from any
cause and during periods of rain and high winds unless the welder and work are
properly shielded.

5.11.00 All seams shall be so positioned that they do not pass through connections of vessel
/ tank. The connections shall be flushed with inner surface of vessel / tank and
welded continuous on both sides of the vessel / tank. Sharp inside edges shall be
rounded to a minimum 3 mm radius. Inside seam weld shall be ground smooth,
suitable for applicable of corrosion resistant coating / lining.

5.12.00 All the joints (circumferential / longitudinal) shall be double butt welded with full
penetration or single butt welded without backing strip. For joints involving small
thickness 6 mm or less, back chipping to metal followed by DP test and re-welding
shall be done to have full penetration.

5.13.00 All internal baffles, wear plates, pipes etc. shall be continuously welded on both
sides at all contact points with full fillet welds which shall be free of voids, gaps,
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craters, high spots, sharp edges, and undercutting. Sharp edges shall be ground to
a 3 mm minimum radius.

5.14.00 All welds on inner surface of vessel / tank shall be free of voids, gaps, craters, pits,
high spots, sharp edges, abrupt ridges and valleys or undercut edges. High spots,
irregularities and sharp edges shall be removed by grinding.

5.15.00 Weld splatter shall be removed.

5.16.00 Inspection of all welds shall be carried out in accordance with 1S-822 'Code of
Practice for Inspection of Welds.'

6. 00.00 APPURTENANCES

6.01.00 Internals for pressure vessels and atmospheric storage tanks shall be provided as
detailed out elsewhere in the specification and as further required.

6. 02.00 All the pressure vessels and atmospheric storage tanks shall be provided with drain
connections along with drain valves of suitable size.

6. 03.00 All the pressure vessels and atmospheric storage tanks shall be provided with the
vent connections. The design shall be as to offer adequate area for venting. Venting
area shall be such that over pressure/vacuum is not created during maximum filling /
withdrawal rate. The maximum withdrawal rate for the Demineralized Water Storage
Tanks shall be intimated later at detail engineering stage to the Bidder.

6. 04.00 Various instrumentation and the fittings required for the pressure vessels and
atmospheric storage tanks shall be provided as elaborated elsewhere in the
specification.

6. 05.00 Manholes / Hand Holes

6.05.01 Manholes shall be provided for all pressure vessels and atmospheric storage tanks to

provide easy access into the same. The diameter shall be minimum 500 mm and
each manhole will be provided with cover plate, nuts, bolts and gaskets to ensure leak
tightness at the test pressure. Manholes shall be davit type for rubber lined vessels.

6.05.02 Each of the pressure vessels and horizontal type storage tanks shall be provided
with at least one manhole at the top.

6.05.03 Each of the vertical type atmospheric storage tanks with diameter 1200 mm or more
shall be provided with a manhole on the top. For the Demineralized Water Storage
Tanks, manholes shall be provided as per IS-803.

6.05.04 Each of the pressure vessels filled with ion exchange resins shall be provided with a
handhold of diameter at least 150 mm at a level in the vicinity of bottom of resin bed.

6.05.05 The required lining / coating for the inside surface of the manhole / handhold, nozzle
and cover plate of the manhole/ handhold shall be same as that of the respective
vessel/tank.

6. 06.00 Nozzle Connections
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6.06.01 Bidder shall furnish all materials required for nozzle connections with reference to

system requirements. In addition to these, additional nozzle connections, if required
by the Purchaser for the inter-connection with other systems / piping / instruments
etc. shall also be provided. Such additional requirements may be intimated to the
Bidder later at detail engineering stage and Bidder shall provide the same complete
with necessary supports and other accessories without any sort of price implication
whatsoever.

6.06.02 Nozzle wall thickness shall be as per relevant code for design to be followed for the
vessel/tank in questions.

6.06.03 All flanged connections should be supplied complete with matching counter flanges,
bolts, nuts and gasket materials. The flange design (thickness and drilling etc.) shall
match with the interconnected piping flanges.

6.06.04 Bolts and nuts to be used externally to the vessels shall be of hexagonal head
conforming to 1S-1367. However fasteners if any within tanks shall be of SS-316 /
SS-304 or Hastalloy-B as per the duty conditions / requirements.

6.06.05 Gaskets shall be of full face type.

6.07.00 Sight glasses shall be provided for the tanks/vessels as specified elsewhere in the
specification. The material for sight glass shall be high quality transparent
PLEXIGLASS of sufficient thickness to withstand the test pressure. The sight glass
shall be provided with suitable gaskets and bolts to ensure leak tightness at the test

pressure.
6. 08.00 Vessels Supports / Lifting Lugs
6.08.01 Adequate supporting arrangements like legs, straps, saddles, skirt boards, pillars

etc. for the pressure vessels and atmospheric storage tanks shall be provided to
transfer all loads to civil foundation. All foundation bolts, inserts etc. shall also be
provided.

6.08.02 All vessels shall be provided with lifting lugs, eye bolts etc. for effective handling
during erection.

6.08.03 All vessels of internal, diameter of 1200 mm or greater shall be provided with
minimum four (4) lifting lugs for safe and effective handling during erection. Smaller
vessels shall be provided with atleast two (2) lifting lugs.

6.08.04 Material of construction for these vessel supports, saddles, lugs shall conform to IS-
2062.

6. 09.00 Special Accessories for Tanks

6.09.01 Each of all the tanks shall be provided with over flow connection designed for the

filling rate of the respective tank.

6.09.02 Water Seal shall be provided for the overflow line of Demineralized Water Storage
Tanks. Vent line of Demineralized Water Storage Tanks shall be provided with
Carbon-Di-Oxide Absorber / Breather of proven design to prevent contamination
from atmospheric air. Carbon-Di-Oxide Absorber / Breather shall preferably be
located at finished floor / pavement level.
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6.09.03 The vent and overflow lines of Acid Bulk Storage / Day / Measuring Tanks shall be

provided with fume absorber using suitable packing material, such as pall rings /
raschig rings.

6.09.04 The vent and overflow lines of Alkali Bulk Storage / Preparation / Day / Measuring
Tanks shall be provided with Carbon-Di-Oxide Absorber / Breather as addressed
under clause no. 6.05.02 above.

6.09.05 Conservation Vent Valve shall provided on each of Demineralized Water Storage
Tanks to ensure minimum contact with air. The valve should normally be closed.
With vacuum or pressure to the extent of 65mm water gauge into the tank, the valve
shall open to relieve the vacuum or pressure.
Material of construction should be as follows:

Die cast aluminium.

Body & valve disc

Spindle - Steel
Spring - Phosphor Bronze
Seal - Rubber
7.00.00 ERECTION
7.01.00 Each of all pressure vessels and atmospheric storage tanks should be directly

placed on the civil foundation when supplied in fully fabricated form.

7.02.00 All fabricated part, before assembly, shall be transported by the Bidder to installation
at site. All preliminary work and fabrication in part or full shall be done at the Bidder's
fabrication yard or shop.

7.03.00 All material before final installation over the foundation at the respective locality shall
be inspected and faired as necessary to ensure that any damage received during
transportation is corrected before erection to the satisfaction of the Purchaser.
Particular attention shall be given towards removal of buckles and other form of
distortion in shell and bottom plates of vertical atmospheric storage tanks.
Irregularities and dirt which would prevent metal to metal contact at the jointing faces
shall be removed.

7.04.00 The method of holding the plates in position during welding and all devices used for
this purpose should be approved by the Purchaser. All lap joints shall be held in
close contact during welding and the surface in contact shall be thoroughly cleaned
before assembly.

7.05.00 Holes in plate work to assist in erection should be avoided as far as possible. The
location of the holes shall be indicated in the fabrication drawing. The method of
filling holes shall be approved by the Purchaser. Lugs attached by welding to the
tank and required only for the purpose of erection shall be removed and any
projections of weld metal shall be chipped and grounded flush with the plate surface.

7.06.00 In the construction of the shell, every care shall be taken to minimize distortion or lack
of circularity due to welding or for any other reason.
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7.07.00 Tanks shall be safeguarded against damage due to wind or any other external

causes by providing suitable steel cable guys until completion.

7.08.00 All materials used by the Bidder such as electrodes, gaskets, bolts and nuts, paints
and any other appurtenance shall be conforming to relevant Indian Standard Code of
Practice or equivalent (subject to approval by the Purchaser). Manufacturer's test
certificate for guaranteed performance shall have to be provided when called for.

7.09.00 The finished bottom plate of vertical atmospheric tanks shall be crowned from the
outer periphery to the centre with a slope of 1:36. Sufficient number of plugged holes
shall be provided in bottom plate of the tanks for bottom testing.

8.00.00 PROTECTIVE LINING AND PAINTING

8.01.00 Inside surfaces of all pressure vessels and atmospheric storage tanks shall be
protected by anticorrosive paints or rubber lining as required / specified. External
surfaces of all pressure vessels and atmospheric storage tanks shall be protected by
anti corrosive painting.

8.02.00 The supply and application of Protective Lining and Painting with reference to
pressure vessels and atmospheric storage tanks need to be as per
— Technical Specification for Protective Lining and Painting, attached herewith.

9. 00.00 TESTS AND INSPECTION

9.01.00 All pressure vessels shall be hydraulically tested at 1.5 times design pressure or 2
times the maximum working pressure whichever is higher, for a period not less than
one (1) hour.

9. 02.00 All atmospheric storage tanks shall be tested for leak tightness by filling up with
water up to the highest level for a period not less than 8 hours.
9. 03.00 Full rubber lining is to be tested as per 1S-4682 Part | for the following tests:
(a) Adhesion tests
(b) Tests to check resistance to bleeding
(c) Measurement of lining thickness
(d) Shore hardness test

(e) Spark test at high voltages 5 KV / mm of thickness with a gap of 8 mm
between the probe and lining.

9. 04.00 Thickness of painting shall be checked with dry type thickness gauge.

9. 05.00 Vessels as per IBR shall be tested accordingly.

9. 06.00 DP test after back gauging and on complete welds on atmospheric tanks and
pressure vessels need to be carried out.

9. 07.00 All non-destructive tests shall be carried out as per the applicable design code /

standard for all pressure vessels and atmospheric tanks.
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9. 08.00 Butt welds if any on the dished ends shall be radio graphed after dishing and shall be

stress relieved.

9. 09.00 All dished ends for pressure vessels shall be stress relieved after dishing.

9.10.00 All weld procedure and welder qualification certificates shall be verified.

9.11.00 All painting on vessels and tanks shall be checked for the thickness as per the
specification mentioned elsewhere.

9.12.00 All materials to be used for the pressure vessels and atmospheric tanks and
accessories should be of tested quality and test certificates shall be made available
to the Purchaser.
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