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1.00.00 GENERAL

 The following principal pressure and atmospheric vessels for the system has been covered in this part of 
specification. 

1. Condensate polisher service vessel/Mixed bed polisher. 

2. Resin Separation and Cation Regeneration vessel. 

3. Anion regeneration vessel. 

4. Mixed resin storage Vessel. 

5. Alkali diluent Heating cum Storage Vessel.( hot water tank) 

6. Activated carbon filter 

7. Alkali Preparation Tank 

8. Alkali Day Tank 

9. Resin Injection/make-up Hopper 

10. Acid Measuring Tank. 

11. DM water storage tank. 

1.01.00 Of these, the items specified from sno 1 to 6 shall be designed as pressure vessels and the rest shall be 
atmospheric vessels. 

1.01.01 All other vessels, not specifically listed here, but required for the Bidder’s system shall also meet the 
general requirements of this specification. 

1.01.02 Process requirements of these vessels shall be governed by the requirements of the Condensate 
Polishing System, which will determine their design conditions. Following sections only indicate some of 
the minimum requirements which must be met, and the actual design of these vessels shall be better 
than these, if that is required from process considerations. 

2.00.00 GENERAL DESIGN FEATURES

2.01.00 Design

2.01.01 Design of all pressure vessels shall conform to ASME Section VIII or acceptable equivalent international 
standard.  Design pressure shall be the maximum expected pressure to which the vessels may be 
subjected to plus 10% 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. Design pressure of condensate service vessels is indicated elsewhere in this 
specification. For all other pressure vessels, design pressure shall be at least 10 Kg/cm² (g). 

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

2.01.03 Design of all horizontal cylindrical atmospheric storage tank containing water, acid, alkali and other 
chemicals shall conform to BS EN12285-2:2005. 

2.01.04 Design temperature of all pressure vessels and 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. 

2.01.05 In case, tank is subjected to vacuum; the same shall be taken care in designing the tank. 

2.02.00 All vessels / tanks without inside rubber lining shall have a corrosion allowance of minimum 2 mm and 
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mill allowance (minimum 0.3 mm) for shell and dished ends.  Thinning allowance of 2 mm (minimum) 
shall be considered for dished end. Vessel and atmospheric tank ends shall be of dished design and 
constructed by forging, pressing or spinning process. Conical or flat ends shall not be accepted. All 
dished ends shall be stress relieved. 

2.03.00 All the atmospheric tanks shall have sufficient free board above the “Level High”/”Normal Level” as the 
case may be.  The overflow level shall be kept at least 20 cm or 10% of vessel height above the “Level 
High”/”Normal Level” for all the tanks.  Further, a minimum 100 mm free board shall be provided above 
the top of overflow level to the top of the tank. Wall thickness of atmospheric tanks shall not be less than 
6 mm. 

2.04.00 Vessels coming under preview of IBR shall be designed accordingly. 

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

2.06.00 All welds on inner tank surface 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.  Inside weld seams shall be ground flush and smooth applicable for corrosion resistant coating 
or lining. 

2.07.00 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, craters, high spots, sharp edges, and 
undercutting.  Sharp edges shall be ground to a 3 mm minimum radius. 

2.08.00 Weld splatter shall be removed. 

2.09.00 All welding shall be performed by ASME qualified welders under Section-IX of ASME Boiler and 
Pressure Vessel code and welding electrodes shall be as per relevant Codes/Standards viz. AISC 
Section 1.17 etc. 

2.10.00 The plates for cylindrical tanks shall be accurately formed in bending rolls to the diameters called for, 
and the completed shells be concentric and plump. Plates shall be cold-rolled by plate bending machine 
in a number of passes to true curvature and joined by welding. 

2.11.00 Vessels seam shall be so positioned that they do not pass through vessel connections. 

3.00.00 MATERIAL OF CONSTRUCTION

3.01.00 Please refer DATA SHEET-A. 

4.00.00 APPURTENANCES

4.01.00 Manholes

4.01.01 All the pressure vessels and horizontal type storage tanks shall be provided with  manhole of 500 mm 
diameter minimum size, preferably at the top head, complete with cover plate, lifting handle, davit cap, 
nuts, bolts, gaskets etc. to ensure leak tightness at the test pressure. 

4.01.02 The vertical type storage tanks shall be provided with a manhole of 500 mm dia on the top cover, if the 
diameter of the tank is 1200 mm or more.  For the DM water storage tanks, manholes shall be provided 
as per IS:803. 

4.01.03 All the vessels and tanks shall be normally provided with a six inch gasketed handhole located near the 
bottom of the straight side. 

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

4.01.05 Sight Glasses 
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 All the vessels mentioned shall be provided with pad type sight glasses on their vertical sides. Locations 
of these sight glasses shall be as follows: 

4.01.06 One with the centre line at the normal level of the bed top, and one near the bottom of the straight side, 
for each of these vessels. 

4.01.07 In addition, item no. 1.00.00 shall be provided with sight glasses, with their center lines at each of the 
normal separated resin interfaces. 

4.02.00 Lifting Lungs

                         All vessels of diameter 1200mm or greater shall be provided with a minimum of 4 lifting         lugs. 
Smaller vessels shall be provided with at least 2 lifting lugs. 

4.03.00 Vessels Supports 

 Adequate supporting arrangements like straps, saddles, skirt rings, or legs of steel shall be provided to 
transfer all loads to the respective skid structures. 

4.04.00 Vessel Internals 

The internals for pressure Vessels shall be designed for a low pressure drop to promote uniform 
distribution and flow through the vessels and to withstand the full design pressure of the vessel in both 
directions. 

Specification requirements for vessel internals are as follows: 

4.05.00 Inlet water and Regenerant Distributors 

Hub and laterals with diffuser splash plates or header and perforated laterals. Material of construction 
shall be type 316 stainless steel, except for acid service  which shall be of Hastelloy B. 

4.06.00 Underdrains 

Same as above with screened laterals with internal perforated pipes, and rubber-lined false bottom. For 
resin separation/regeneration/mixed resin vessels, it may have fully screened bottom (NEVA – clog type 
with para Septanurse screen, fully supported by subway grid, or equal). 

4.07.00 For lined vessels, they shall also be lined in the same manner as the internal surfaces of these vessels. 
For the caustic diluent heating/storage tank, they shall be of type 304 stainless steel construction. 

4.08.00 Internal Fasteners 

All internal fasteners shall be of type 316 stainless steel and heavy duty locknuts shall be used 
throughout. 

4.09.00 Piping Connections 

All lined vessel connections and connections in unlined vessels 25 NB and larger shall be to minimum 
ANSI 300 lb class. Flat face flanges shall be used throughout. Nozzle material shall be ASTMA-106. 
Grade B. schedule 80 pipe. All flanged connections shall be supplied complete with matching counter 
flanges, nuts, bolts and full-face gaskets. 

4.10.00 All vessel connections in unlined tanks smaller than 25 NB shall be screwed to ANSI  2.1 for schedule 
80 pipe. 

4.11.00 Resin Traps 
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Outlets of each of the condensate polisher service vessel and the waste effluent header of the common 
external regeneration facility, shall be provided with a resin trap. These resin traps shall be a minimum, 
conform to the following: 

4.11.01 The resin trap shells shall be of steel construction and lined internally with saran or Polypropylene. The 
internals for all traps shall be johnson well screen type, of 316 stainless steel in both directions, resin 
traps located in processes effluent lines shall have a screen opening that does not exceed 120 percent 
of the associated process vessel under drain screen opening. Resin traps located in waste effluent 
headers shall have a screen opening of approximately 60 mesh. 

4.11.02 Each resin trap shall be fully piped and valved for inplace manual back flushing. 

5.00.00 SPECIFIC DETAILS 

5.01.00 Alkali Diluent Heating – Storage Tank (Hot water tank)

This vessel shall be sized to hold a minimum of 5000 liters of 80 deg C demineralised water required for 
the regeneration of condensate polisher. In sizing this vessel, preheating of the anion resins shall not be 
considered as a requirement. The cold water feed line shall enter the tank through or near the top head 
and extend downward to within 15 cm of the tank bottom. Recovery time shall not exceed 4 to 5 hours. 

All tank internals, including the inlet water tail pipe, shall be fabricated of type 304 stainless steel. 

5.02.00 Atmospheric Tanks 

Wall thickness of these tanks shall not be less than 6mm.  
5.03.00 Resin Injection Hopper  

The supplier shall provide a hopper type tank for resin make-up, using water slurry, to the condensate 
polishing systems. This make-up system will constitute a portion of the condensate polishing external 
regeneration system. The resin hopper shall have a conical bottom and a flat top. The top shall have a 
piano type hinged port, having a lifting handle, of sufficient size for easy resin loading. The resin shall 
discharge through a bottom connection to a water ejector for transport. Water shall be added to the 
hopper to assist in the resin transfer.  The ejector discharge shall be to the resin separation-cation 
regeneration vessel. Demineralized water shall be used throughout for the resin transfer. Piping of the 
resin make-up system shall be the responsibility of the Bidder as a part of the external resin 
regeneration system. 

 a) Capacity 

 The resin make-up hopper tank shall be sized to handle up to 150 liters of as received new resin per 
single injection or maximum attrition loss whichever is higher. 

 b) Material 

 The resin make-up hopper tank shall be fabricated of mild carbon steel having a minimum thickness of 
6mm and rubber lined. 

5.04.00              Chemical preparation and day tanks 

These shall be vertical cylindrical tanks. They shall be of carbon steel fabrication, lined and provided 
with full height level gauges right up to the overflow levels. 

The alkali preparation tank shall be provided with a dissolving basket of type 316 stainless steel 
constructions, and a motorized slow speed stirrer mounted eccentrically to the tank by a bracket fixed to 
the side wall. The stirrer shall have impellers of type 316 stainless steel. 
The alkali day tank shall be provided with an airtight cover complete with a breather arrangement, to 
prevent absorption of carbon dioxide from the atmosphere by the alkali solution contained in it. The 
overflow connection shall also be provided with a suitable seal for this purpose. 

The tanks for ammonia solution (if applicable) shall also be provided with similar arrangements to 
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prevent escape of ammonia vapor to outside. 

5.05.00 LINING 

 All internal lining of vessels provided under this specification shall be of natural rubber, meeting the 
following minimum requirements. 

5.05.01 Hardness 

Lining used may be soft rubber having a shore durometer reading or 4070 on the D scale, or semi-hard 
rubber having a durometer reading of 4570 on the D scale. Variations in hardness of the rubber lining 
between the different areas of a specific tank shall be within +/-5 durometer reading. 

5.05.02 Chemical Resistance 

The lining material shall be suitable for prolonged service in the chemical environment described below: 

a) Hydrochloric acid, 2 to 8% concentration, at temperature from 10 deg C to 50 deg C. 

b) Sodium hydroxide, 1 to 4% concentration, at temperature from 30 deg C to 50 deg C. 

c) 100 to 500 mg /l of sulphuric and hydrochloric acid combined. Ratio of concentration of these 
two acid 1 : 5 to 5 : 1 and temperatures from 10 deg C to 40 deg C. 

d) 1 to 10mg/l of sodium hydroxide at temperature from 10 deg C to 40 deg C. 

The linings will be subjected to the condition (a) or (b) for intermittent periods of approximately one hour 
out of eight hours, and to conditions (c) or (d) remainder of the time. 

5.05.03 Thickness 

The lining shall be applied in three layers, resulting in a total thickness of not less than 4.5 mm anywhere 
on the internal surfaces of the vessels. The lining shall extend over the full face of all flanged 
connections and shall have a minimum thickness of 3 mm in all such external areas. 

5.05.04 Surface Preparation 

Prior to rubber lining all surfaces must be prepared in he following manner. 

a) Degrease surface prior to blasting. 

b) The surface is to be blasted with steel grit or sharp silica sand to a white and bright metal 
surface. 

c) All traces if grit and dust should be removed with a vacuum cleaner or by brushing. Care must 
be taken to avoid contaminating the surface. 

d) Immediately after blasting and removal of grit, the first coat of primer or cement shall be applied 
and allowed to dry. 

5.05.05 Protection 

After the lining is completed the vessels shall not be subjected to any prolonged exposure to direct 
sunlight in course of it’s transportation erection, etc. They shall not also be stored in direct sunlight. No 
further welding or burning shall be carried out on the vessel, after application of the lining. 

All lining projecting outside of the vessel, shall be protected adequately from mechanical damages 
during shipment, handling, storage etc. 

Suitable warning, indicating the special care that must be taken with respect to these lined vessels, shall 
be stenciled on their outside surfaces with the letter at least 12mm high. 
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Example:

“Warning – Tank is lined” 

“Do not weld or Burn” 

“Do not Store in Direct Sunlight” etc. 

6.00.00 CODES AND STANDARDS

 The design, manufacture, shop testing, site fabrication and erection, testing and commissioning of the 
pressure and storage vessels shall conform to the latest revisions of the following standards, in addition 
to other standards mentioned elsewhere in the tender document subject to any modification and 
requirement, as specified here in after. 

 a) IS: 803 - Code of practice for design, fabrication and erection of Vertical Mild 
Steel cylindrical welded oil storage tanks. 

 b) IS: 816 - Code of practice for use of metal arc welding for general construction in 
mild steel. 

 c) IS: 817 - Code of practice for training and testing of metal arc welders. 

 d) IS: 822 - Code of procedure for inspection of welds. 

 e) IS:1363 - Black hexagonal bolts, nuts and locknuts (dia 6 to 39 mm) and black 
hexagon screws (dia to 24 mm). 

 f) IS:1367 - Technical supply conditions for threaded fasteners. 

 g) IS:2062 - Specification for weld able structural steel. 

 h) IS:2002 - Steel plates for pressure vessels for intermediate and High temperature 
service including boilers. 

i) IS:2825 - Code of unfired pressure vessels. 

j) IS:3133 - Manhole and inspection opening for chemical equipment. 

 k) IS:4049 - Specification for formed ends for tanks and pressure vessels. 

l) IS:4682 - Code of practice for lining of vessels and equipment for chemical 
processes Rubber Lining. 

m) BS:2594 - Specification for carbon steel welded horizontal cylindrical storage 
tanks.

n) ASME - Boiler and pressure vessel Section VIII code. 

o) ASTM - American Society for Testing and Materials. 

7.00.00 FABRICATION

7.01.00 The vessel ends for storage tanks of vertical type shall have dished ends at top & bottom.  However, the 
ends of horizontal storage tanks, and all the pressure vessels shall be dished design of Tori-spherical 
type designed.  
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7.02.00 The plates to be used for fabrication shall preferably have a minimum width of 1500 mm. 

7.03.00 All the joints (circumferential / longitudinal) shall be continuous butt welded, inside and outside. 
Connection shall be flush with inner surface of tanks and welded continuously on both sides of shell. 
Sharp inside edges shall be rounded to a minimum 3 mm radius.  

7.04.00 Welding sequence shall be adopted in such a way so as to minimize the distortion due to welding 
shrinkage. Bidder shall indicate in his drawing the sequence of welding proposed by him which should 
meet prior approval of the BHEL and customer.  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. 

7.05.00 All pressure vessels and storage tanks except Demineralised water (D.M.)  shall be fabricated complete 
and tested at manufacturer’s works to ensure better workmanship. 

7.06.00 Tank Connections

7.06.01 Bidder shall furnish all pipe material required for tank connection for the process requirement.  In 
addition to these, additional connections, if required by the BHEL and customer for the inter-connection 
of their piping, instrumentation etc. shall also be provided.  Such additional requirement will be intimated 
to the successful Bidder later and Bidder shall provide these fittings to match with the BHEL and 
customer’s items.  Adequate pipe support attachments in the external surface of the tank/vessel shall be 
provided for Owners pipes for all the vessels/tanks. All lined vessels connections shall be conform to 
minimum ANSI 300 lb class. Nozzle material shall be ASTM-106 Grade B, Schedule 80. 

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

7.06.03 Bolts and nuts to be used externally to the vessels shall be of hexagonal head conforming to IS:1367.  
However, internal fasteners if any, shall be of IS:316 /SS-304 or Hastalloy-B as per the duty conditions. 

7.06.04 Gaskets shall be of full face type. 

7.06.05 Sight glasses shall be provided for the tanks/vessels as specified in the standard 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. 

7.07.00 Vessels Supporting Lifting Lugs

7.07.01 Adequate supporting arrangements like straps, saddles, skirt boards, pillars etc. shall be provided to 
transfer all loads to civil foundation.  All foundation bolts, inserts etc. shall also be provided. 

7.07.02 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 at least two 
(2) lifting lugs. 

7.07.03 Material of construction for these vessel supports, saddles, lugs shall conform to IS:2062 of tested 
quality.

7.08.00 Special Accessories Storage Tanks

7.08.01 Vessel internals wherever required shall be provided as detailed out elsewhere in the specification. 

7.08.02 All the pressure vessels and tanks shall be provided with drain connections along with drain valves of 
suitable size.  Further all the atmospheric storage tanks shall be provided with over flow connection 
designed for the filling rate of the respective tank. 

7.08.03 All the pressure and 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 in the 
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tank during maximum filling/drain-off rate.  The maximum draw off rate for the DM storage tanks shall be 
intimated later to the successful bidder. 

7.08.04 Various instrumentation and the fittings required for the same shall be supplied as elaborated in data 
sheets. 

7.08.05 The vent and overflow lines of alkali preparation /measuring / day tanks and vent line of DM storage 
tanks shall be provided with Carbon dioxide absorber of proven design to prevent contamination from 
atmospheric air.  Carbon dioxide absorber shall preferably be located at ground level.  The vent and 
overflow lines of Acid measuring tanks shall be provided with fume absorber using suitable packing 
material, such as pall rings/raschig rings. 
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SPECIFICATION NO.: PE-TS-408-155-A001 
VOLUME   II-B 
SECTION –C2-B 

REV. NO.  00 

�

TITLE:
1X800 MW WANAKBORI STPP 

TECHNICAL SPECIFICATION FOR  
CONDENSATE POLISHING UNIT 
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SECTION�C2�B�
GENERAL�CONDITIONS�
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