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1.0 SCOPE: 
1.1   This requisition covers Material Procurement, Fabrication, Inspection, Testing and Supply of Screw Plug/Breech Lock high pressure Exchanger in strict compliance with the data sheets, drawings, specifications, standards and applicable codes indicated or enclosed with this requisition. 
	SL. NO.
	TAG NO
	DESCRIPTION
	QTY.

	1
	207-E-04
	REACTOR EFFLUENT/ CLPS LIQUID EXCHANGER
	ONE

	2
	207-E-07
	REACTOR EFFLUENT/ RECYCLE GAS EXCHANGER
	ONE


These exchangers are being procured for the replacement of the existing exchangers. Hence deviation on MOC, Size, thickness and dimensions etc. of any components is not permitted unless otherwise specified herewith.

In case of 207-E-04, The shell side material shall be upgraded to 2 1/4 Cr plus 3mm SS347 Weld overlay in place of existing CS. And, the channel to shell flange joint shall have hexagonal nuts instead of round nuts. The same shall by duly designed and modified.
Vendor shall use improved gasket type like Camprofile gasket instead of spiral wound gasket for shell to tube sheet joint in 207-E-07 and Channel to Shell in 207-E-04.
1.2    The scope of work and supply shall be complete in all aspects but not limited to the following:
· Fabrication drawings
· Manufacture, procurement of all materials
· Fabrication, inspection, testing, painting, packing & forwarding etc.

· Third party inspection, refer under Inspection
· Supply of spares

· Compliance to statutory requirements

· Design and supply of all accessories for Hydrotesting.

· Detail of assembly / dismantling procedure, maintenance & lubrication procedure / schedules.
· Complete Documentation including As Built dossier, operating & periodic maintenance manual, QAP etc. as per Vendor data requirement.

· Any other requirement specified in this requisition or required for safe & smooth operation of the equipment.
1.3  
Painting of Exchanger external surface shall be as per details below:

Surface Preparation:  Blast cleaning to near white metal as per Sa 2 1/2 / SSPC-SP- 10 

Painting: -  2 coats of HEAT RESISTANT ALUMINUM PAINT (UPTO 250 DEG C)-20 microns per coat
2.0 GENERAL:

2.1 Heat exchanger shall have Screw Plug or Breech Lock type Closure.
2.2 The closure system shall provide means to load the tubesheet gasket so that a hydrostatic test pressure can be applied on the shell side. During this test, it must be possible to identify any defective tube to tube sheet joint, and to detect leakage at the tubesheet gasket face. Following the test, it must be possible to close the channel of the exchanger without disturbing or unloading the tubesheet gasket, Finally, with the closure completely assembled, a secondary means shall be provided to further load the tubesheet gasket independent of any loading already applied from the outside without opening the closure.
2.3 It shall be entirely the vendor’s responsibility to ensure compliance to codes specified for fabrication, testing etc. and to all requirements of requisition specification.

2.4 Vendor must ensure that all the vendor documents are thoroughly checked and approved at vendor’s end by vendor’s competent engineer and responsible engineering office in-charge before the same are submitted to CPCL for review.

2.5 CPCL’s review of vendor’s drawings & documents shall not relieve the vendor’s responsibility to supply exchanger as per Requisition specification.
2.6 In case of conflict between this requisition specification/ other specifications/codes/drawings/datasheet, it shall be referred to CPCL for clarification and decision of CPCL shall be binding on vendor, without any cost and delivery implication.
2.7 The GAD of the existing exchanger is herewith enclosed with this requisition. However, vendor shall prepare necessary fabrication drawings. The bidder shall adhere to the original CPCL supplied drawings for all required details. CPCL is not responsible for any changes made by the bidder. 

2.8 Vendor is expected to quote in accordance with the requirements of the requisition. There are likely to be no further interaction on technical deviations. However, in case technical deviations are absolutely unavoidable for the vendor, the following norms must be adhered to:

a) All the "Technical deviations" must be listed specifically under a separate paragraph/section with reasons thereof. Any other condition /requirement stipulated by the vendor, amounting to technical deviation but not listed as above, may lead to rejection of the offer.

b) Delivery schedule should not be linked to any of the Technical deviations.

c) Vendor should not make any exclusion on account of accessories and/or mandatory spares as required as per the requisition. Such exclusions shall make the offer incomplete and is liable for rejection.
d) Vendor shall submit fabrication drawings to CPCL for review within 30 (Thirty) days from the date of receipt of Purchase order.
1.0 FABRICATION DRAWINGS:
3.1 Design codes:

                       ASME Sec VIII Div.-1

                             TEMA Class R


                  ASME Sec IX

3.2 This Exchanger is being procured for the replacement of existing exchanger hence the nozzle sizes, orientation & projection, saddle dimensions, platform cleats, overall length, diameter and dimensions of the equipment, tube size – diameter/ minimum thickness shall be only as per drawing/ datasheets enclosed with this requisition specification. No change in metallurgy and / or change in dimension / thickness is permitted unless otherwise specified so.
3.3 Vendor shall explore the possibility of using hexagonal bolts for shell to channel instead of round nuts and design the same.
3.4 Tubesheet and channel shell shall be single piece drum forging for 207-E-04. Channel shell shall be single piece forging for 207-E-07.
3.5 Design of diaphragm for internal pressure, supported by push rods at the rim and by channel cover at the centre must also have flexibility to be able to deflect as the tolerances and differential thermal expansion of the assembly between the tubesheet and spacer ring under the diaphragm may dictate, without over stressing.
3.6 It should be easy to engage the threads while assembling the cover. Facility for attaching a fixture for lifting the cover should be provided. This fixture should be designed so that cover hangs in vertical plane.

3.7 Exchanger channel should be provided with vent holes drilled radially in the channel. These holes will be used for holding the compression rings during cover installation. A vent hole centrally in the cover should also be provided.
3.8 Vendor shall furnish the complete flange and bolting details to the gasket supplier for checking and confirming the adequacy of the gasket for design conditions.

3.9 Vendor to indicate the maximum allowable working pressure (MAWP) for both shell side and tube side in ‘new’ and ‘corroded’ condition at both hydrostatic test and design temperature. The name plate shall also be stamped with the maximum allowable working pressure (MAWP) at design temperature and ambient temperature for the fully corroded exchanger.

3.10 Tube to tubesheet joint shall be strength welded as per fig.2 of EIL 6-15-0003. 
3.11 Tube holes in baffles / supports shall not be more than Tube OD + 0.4mm.

3.12 All nozzles shall be seamless.

3.13 The centre of gravity dimensions are to be confirmed by a test upon completion of the bundle. Centre of gravity and lifting points shall be indicated on the unit by vendor.

1.0 MATERIALS:

4.1 Materials of construction of breech lock heat exchanger shall be strictly as mentioned in the drawing except otherwise specified so hereby in this requisition.
4.2 Vendor shall suggest and use improved gasket type like Camprofile gasket instead of spiral wound gasket for shell to tube sheet joint. In such case vendor shall design the gasket suitably considering the design conditions and keeping the existing dimensions of shell flange and channel drum.
4.3 The material tests and inspections outlined in this specification are minimum and shall be carried out for quality assurance and for job records. However, the specified tests shall not prohibit the vendor from making additional tests or inspections to establish or improve quality. Results of the additional tests or inspections shall be for vendor’s internal use only.
4.4 All plates and forgings shall be made to fine grain practice. Fine grain agents, other than aluminum shall not be used except with written approval from CPCL.
4.5 Material test reports including a statement concerning fine grain practice and a definition of all heat treatments and non-destructive examinations shall be stamped to permit traceability to the corresponding plate and forging.
4.6 All materials, including materials in the scope of sub-vendors, shall be accompanied with mill test certificates duly certified by a reputed third party inspection agency.   All costs towards such testing & inspection shall be borne by the vendor. All material shall be inspected at Vendor’s shop for verification prior to use on the job. The decision of the inspection agency to accept or reject materials on the basis of such testing shall be final.
4.7 The bought out materials shall be from EIL approved vendor only. Bidder shall furnish proposed names of EIL approved vendors for specific items for client’s concurrence before placement of order to them. In case, the EIL vendor list is not available or bidder proposes some other sub-vendors, the same shall be intimated to CPCL with credentials as sought for prior approval before placement of order on them.

2.0 TUBES
5.1 All tubes shall be seamless and minimum wall thickness shall be as specified.
5.2 Tubes shall be ultrasonically tested or eddy current tested in addition to the hydrotest.
5.3 Inspection of tubes shall be carried out at manufacturer’s works and the same shall be inspected by TPI. Hydrotesting of 10% tubes shall be offered for witnessing by TPI. 
3.0 PLATES
6.1 Check analysis and test certificates shall be provided.
6.2 Ultrasonic testing wherever stipulated shall be 100%.
6.3 LAS plates shall be procured in NACT conditions.
4.0 FORGINGS
7.1 High pressure components viz. Shell/Channel, channel drum including tubesheet, channel cover, threaded lock rings etc. shall be seamless forged.

7.2 Hollow forgings shall not be made from solid forgings subsequently bored. Forgings shall be made as close to final shape as possible.

7.3 All CS and LAS forgings shall be normalized and tempered condition.

7.4 All forgings shall be ultrasonically examined as per ASME Sec.II, SA-388.  Acceptance standard shall be in accordance with para 203.2 of ASME Sec.VIII Div.2 code.
7.5 All surfaces (other than gasket surfaces) of shell/channel, drum forgings, channel cover etc. shall be machined to 8 microns or better, after final heat treatment.
5.0 FABRICATION

8.1 At the receipt of order, the vendor shall submit data as per “vendor data requirement” sheet of this requisition specification. All materials required for fabrication, testing and inspection shall be supplied by the vendor. No material is being supplied as “free issue”.
8.2 After the receipt of order, Vendor shall submit to CPCL, the planning of fabrication, which shall indicate the details and scheduled dates of Phased program of fabrication work, inspection and testing etc.,
8.3 The planning shall be established to extend from purchasing of equipment components to the end of fabrication and delivery of equipment.
8.4 All bolting shall be lubricated with high temperature thread lubricant Ni-Graphite Compound to prevent seizure.
8.5 Sealing diaphragm (Gasket retainer) shall be single piece construction.
8.6 For all forming operations and for all heat treating operations sufficient temperature measurements shall be made to clearly demonstrate that all temperature limitations have been satisfied. This includes demonstration of temperatures and applicable cooling rates for test specimens.
8.7 Formed materials shall have smooth surface which are free press marks and other damage.
8.8 WELDING

8.8.1 EIL specifications shall be followed along with this specification. Most stringent requirements apply.
8.8.2 All surfaces to be welded shall comply with Para AF 112.2 of ASME Section VIII Division 2.
8.8.3 All completed welds shall be sufficiently contoured & smooth to permit all of the non destructive examination required by ASME Section VIII Division 2.
8.8.4 All welded joints, including non-pressure attachments and including pass partition to the exchanger wall shall be double welded (or equivalent) with full penetration and fusion.

8.8.5 Vendor shall locate girth seams so they do not interface with welded attachments such as nozzles, manways, insulation supports, etc.

8.8.6 Location of all welds seams shall be indicated on the fabrication drawings. A clearance of not less than 1.5 x plate thickness shall be maintained from the edge of any shell or head pressure containing weld and the toe of any other weld.
8.8.7 All pressure containing weldments are to be checked for hardness of base metal, weld metal and Heat Affected Zone (HAZ) as per EIL 6-15-0091.
8.8.8 Checks of the hardness of the deposited weld metal and HAZ in the finished vessel shall be made by spot hardness tests of weld metal and HAZ on each circumferential, longitudinal and nozzle joint. Tests shall be made prior to the hydrostatic test with a Telebrineller or an Eitzen hardness tester. Proposed correction to lower hardness of rejected welds shall be submitted in writing to CPCL for approval.
8.8.9 All completed welds shall be slow cooled in still air or under asbestos blankets prior to post weld heat treatment.

8.8.10 Any thermal cutting operation to prepare bevels for welding, remove defect etc. shall require the base material to be preheated followed by slow cooling.
8.8.11 Vendor shall follow the welding details as shown in the existing heat exchanger drawings. Any deviation proposed by vendor wrt welding configuration if required shall be justified and approval from CPCL shall be obtained.

8.9 IMPACT TESTS

8.9.1 Charpy V-notch impact testing is required for all pressure containing components and welds. Impact tests shall be conducted in accordance with ASME Sec VIII Div. I para UG-84, except that there shall be no exemption from impact testing. 

8.9.2 Test specimens shall be transverse to the major working direction for plates and forgings. When test or procedure qualification plates are cut, the direction of maximum rolling shall be clearly marked on these plates.

8.9.3 Lateral expansion and shear values shall be reported for information only.

8.9.4 All test specimens shall receive heat treatments that are representative of the actual heat treatment of the material & shall include any intermediate stress relief, the final post weld heat treatment and two extra post weld heat treatment to allow for shop & field repair at a later date. Impact test shall be carried out with minimum PWHT condition and maximum PWHT condition including all ISR.
8.9.5 The impact properties of each set of specimens shall be not less than the values in the following table and these shall overrule any other specification / table given elsewhere.
	Material
	Average of three specimens. Ft. lbs.
	Minimum of one specimen. Ft. lbs
	Test Temp.*

	Carbon steel
	20 min.
	15 min.
	0o F

	2 ¼” Cr 1 Mo
	40 min.
	35min.
	-22o F


*The maximum test temperature shall be as specified in above table or shall be the minimum heat exchanger pressurizing temperature or the one specified in the relevant ASME Material specification, whichever is lower.

6.0 WELDING PROCEDURE QUALIFICATIONS
Welding procedures shall be qualified in accordance with ASME Sec. VIII and IX Rules. In addition, the following special requirements shall apply.
9.1 Qualification tests shall be made on plates for forgings of the same specification, grade and thickness as specified for the vessel using welding electrodes, wire and flux of the same type and brand as will be used on the work.

9.2 Charpy V-notch tests shall be made on the parent metal, weld metal and heat affected zone of the test plate for each welding procedure to be qualified. Test procedure and interpretation shall be in accordance with ASME Sec. VIII Para UG-84 and Para 9.8 of this specification. 

9.3 In addition to ASME Sec. VIII Div 1 Para UG-84, UG-85 production test coupons of the same thickness as the vessel are required for all categories A and B welds for each procedure qualification. The size of the coupons shall be sufficient large to include the following tests:- Tensile, Impact and Hardness.
9.4 The qualification test coupon shall receive heat treatments that are representative for the actual heat-treatment conditions of fabrication including all intermediate and final stress relief plus two extra post weld heat treatment after repair. Materials shall be in the heat treated condition representative for actual material at time of welding. The various holding times at max. temp. may be aggregated and the test plates heated in one uninterrupted cycle.

9.5 In addition to the tensile test required by ASME Sec VIII, two tensile specimens containing weld metal shall be made from each qualification test plate after final heat treatment. The tensile and yield strengths of the weld for SA 387 Gr 22 plate or corresponding forging base material shall not exceed 100000 PSI and 90000 PSI respectively.
7.0 INSPECTION
10.1 The inspection shall be carried out by CPCL's authorized representative herein after referred to as authorized inspector. 

10.2 Vendor shall furnish the welding and testing QA Plan for CPCL / Its authorized representative review / approval prior to start of fabrication. A preliminary QAP is attached along with this specification. Vendor shall prepare their own QAP based on the preliminary QAP as minimum quality requirement.
10.3 The approved QAP shall be followed strictly as per its sequence and obtain clearance from the concerned inspection authority specified therein.

10.4 Vendor shall follow the QAP right from the stage of material procurement and maintain a history of all inspection data such as test certificates and reports as per QAP. This shall be compiled as a document folder and submitted to CPCL for clearance before despatch of equipment. 

10.5 The entire surface of all plates shall also be examined by either MPT or DPT before and after forming.

10.6 The tube to tube sheet weld joint shall be checked by DP test (Root and Final weld) and the same shall be witnessed by TPI. Hardness and ferrite content of tube to tube sheet welding shall be checked and the same shall be witnessed by TPI.

10.7 Pneumatic testing of the tube to tube sheet weld joint shall be carried out and the same shall be witnessed by TPI agency.

10.8 RADIOGRAPY (RT)
10.8.1 All butt-welded joints in the equipment shall be 100% radiographed in accordance with ASME Sec VIII Div.2 acceptance standards shall be in accordance with ASME Div.2 Appendix-8. Only fine grain high density & high contrast film shall be used.
10.8.2 Vendor may at his option do radiography at any time during fabrication, but the final radiography for acceptance of the equipment by CPCL shall be done after final PWHT.

10.8.3 When RT is not possible for nozzle welds to forged shells/channels/heads 100% ultrasonic test shall be applied in place of radiography.

10.8.4 If a weld is subjected to forming operations, as might occur in a welded head, radiographic examination shall be performed after forming.
10.9 MAGNETIC PRATICLE EXAMINATION (MPT)
Magnetic particle examination shall be performed by wet fluorescent technique only & shall be in accordance with ASME Sec.VIII Div.2 Appendix 9-1, and the acceptance standard in Article 9-1 Para 9-130, shall be applied unless otherwise noted, and as given in the following paragraphs.

a Any prod burns shall be removed by grinding.
b Plates and forgings shall have all edges (including the edges of openings cut through thickness) examined prior to welding to assure removal of scale and to reveal lamination, segregations and inclusions.

c All forgings shall be examined on all surfaces after final machining.
d All shell, head and nozzle weld root areas and back-chipped double butt welds shall be examined after the preparation for the welding passes on the reverse side. In addition to linear discontinuities, and pinholes, porosity or other weld defects shall be removed and the affected areas re-examined before commencing welding on the second side.
e Pressure retaining welds shall be examined before and after hydrostatic testing. 

f Non pressure attachment welds shall be examined after intermediate stress relief and also after PWHT.

g Temporary attachments shall be avoided as far as possible. All area from which temporary attachments have been removed shall be examined.
10.10 LIQUID PENETRANT EXAMINATION (DPT)
Liquid penetrant examination shall be performed in accordance with ASME Sec. VIII Appendix-8 & as given in following paragraphs.
a Internal attachment welds shall be examined after PWHT.
b Channel threads / lock ring thread shall be 100% examined.

c All defects including check cracks and fissures except circular defects not exceeding 0.03” (0.79mm) in diameter and groups of circular defects in any 3 ½” (89mm) diameter circle not having a combined equivalent diameter exceeding the minimum depth of overlay unless the distance between defects exceeds 075” (19mm) are unacceptable and shall be eliminated.
d Any area removed because of defects shall be re-examined after repair by Liquid penetrant method in accordance with ASME Sec. VIII Div.2 Article 9-2.

e The penetrant material used shall not contain sulfur or total halogen content or more than 1 by weight. The penetrant materials must be thoroughly cleaned from all surfaces after any penetrant inspection with water of at least the same quality used for the hrdrotest.

f The chloride content of the penetrant material use in PT of stainless steel welds, i.e. penetrant, remover of excess penetrant and developer shall be as low as possible.

10.11 ULTRASONIC EXAMINATION (UT)
a Ultrasonic examination of welds shall be in accordance with ASME Sec VIII Div.2 Appendix 9 Article 9.3 and the acceptance/rejection standard of article 9-3, paragraph 9-320 shall be applied. Ultrasonic examination shall be performed after the PWHT and before hydrostatic testing.

b All pressure retaining base metal welds including nozzle to shell/channel weld shall be fully examined by ultrasonic testing using both angle beam method and straight beam method. After PWHT all ultrasonic examination shall be done in presence of third party inspector.

c All weld pad buildups for attachment of internal or external components and supports shall receive as ultrasonic examination. 

10.12 PREHEAT AND POST WELD HEAT TREATMENT
10.12.1 Shell and channel assemblies shall be post weld heat treated.

10.12.2 For chromium-molybdenum steels containing more than 2% chromium, if welding operations must be suspended, the temperature of the weld shall be raised to 1000-1200oF and held for 30 minutes prior to cooling to ambient temperature. The weld shall be preheated before resumption of welding. After the welding is completed the weld shall be intermediate heat treated by heating to 1000-1200oF and held at that temperature for 30 minutes and then cooled to the ambient temperature before post weld heat treatment. The requirement also applies to weld require of weld defects and to repairs made where samples are removed.

10.12.3 For other low alloy and carbon steel materials, if welding operations must be suspended or after completion of welding, the temperature of the weld shall be raised to 600oF min. and held for 30 minutes prior to cooling to ambient temperature.

10.12.4 During final PWHT, a minimum of two thermocouples shall be attached, diametrically opposite each other, to the external surface, at each end at each circumferential weld of the vessel or vessel section being heat treated. The distance between the planes of the thermocouple shall be max. 8 feet.
The location of the thermocouple shall start at top and bottom of the vessel and shall then be staggered in the subsequent planes.

Further, in every plane of two diametrically located thermocouples and starting in the first plane, one additional thermocouple shall be attached to the internal surface of the vessel and one thermocouple shall be attached to each production test piece.
PWHT shall be performed as a whole in an enclosed furnace. A continuous time temperature record of all PWHT and ISR (intermediate stress relief) shall be made.

A sketch showing the location and number of the thermocouples shall be submitted to CPCL for approval.

10.12.5 The rules for preheat and stress relief apply to all welding done., including application of clips and lugs for fabrication or for support of internals or piping, and including repairs to plates or welds.
The provisions of ASME Sec. VIII Div.1 Para UCS-56(d) which waives the requirements for PWHT for certain repair welds shall not applied without specific written CPCL acceptance.

10.12.6 Local PWHT shall not be performed without prior written approval from CPCL.
10.13 HYDROTESTING
Hydrotest procedure shall be submitted by the vendor and the same shall be approved by CPCL. Shell side hydrotest, tube side hydrotest and  simultaneous shell and tube test shall be conducted by the vendor. All the above three tests shall be offered to TPI for witnessing.  CPCL representative shall also witness all the above three tests along with TPI. Vendor shall provide advance notice for witnessing the hydrotest by CPCL.  Hydrostatic test shall be in accordance with ASME SEC VIII Div.1 and shall be witnessed by the authorized inspector.  Hydrostatic test pressure shall be held for minimum of 1 hour. All nozzle end caps facilitating Hydrotest shall be included in the vendor’s scope of supply.
8.0 SPARES
FOLLOWING MANDATORY SPARES ARE TO BE SUPPLIED FOR EACH EUIPMENT by Vendor in additional to spares specified in clause 3.5 of EIL 6-15-0001.

a One No. of spare diaphragm (Gasket retainer).

b 100% push rod .

c Stud bolts – 20 %.
The spares indicated in the bill of material of each equipment are the minimum requirement of spares and vendor shall ensure the same during supply.
9.0 PROTECTION & DESPATCH
Exchanger shall be despached with Nitrogen blanketing both on shell and tube sides as per clause 9.0 of EIL 6-15-0001. Arrangement for hydro testing and nitrogen filling shall be made by the manufacturer as indicated in the drawing No VP-1027-E-4-02517 sht. 8 of 18. Vendor shall also furnish equipment manual which shall contain storage and preservation instruction.
10.0 CONTRADICTORY REQUIREMENTS

In case of any contradiction between the requirements of the requisition and other drawings/data forming part of the requisition, the matter shall be resolved by the Vendor in consultation with CPCL and CPCL’s decision shall be binding. 
11.0 LIST OF ATTACHMENTS
	S. NO
	DRAWING/ STANDARD/ SPEC. NO.
	REV. NO.
	DESCRIPTION

	1. 
	207-E-04:
	
	

	1.1. 
	VP-1027-E4-02517, SHT NO. 1 OF 18
	4
	DESIGN DATA & NOZZLE SCHEDULE FOR RX EFFLUENT/ CLPS LIQUID

	1.2. 
	VP-1027-E4-02517, SHT NO. 2 OF 18
	6
	GENERAL NOTES FOR RX EFFLUENT/ CLPS LIQUID

	1.3. 
	VP-1027-E4-02517, SHT NO. 3 OF 18
	7
	BILL OF MATERIAL FOR RX EFFLUENT/ CLPS LIQUID

	1.4. 
	VP-1027-E4-02517, SHT NO. 4 OF 18
	6
	SETTING PLAN FOR RX EFFLUENT/ CLPS LIQUID

	1.5. 
	VP-1027-E4-02517, SHT NO. 5 OF 18
	5
	DETAIL OF TUBE BUNDLE FOR RX EFFLUENT/ CLPS LIQUID

	1.6. 
	VP-1027-E4-02517, SHT NO. 6 OF 18
	6
	TUBE LAYOUT FOR RX EFFLUENT/ CLPS LIQUID

	1.7. 
	VP-1027-E4-02517, SHT NO. 7 OF 18
	6
	DETAIL OF BAFFLE & SUPPORT PLATE FOR RX EFFLUENT/ CLPS LIQUID

	1.8. 
	VP-1027-E4-02517, SHT NO. 8 OF 18
	5
	DETAIL OF CHANNEL CLOSURE ASSLY & BAFFLE #B1 FOR RX EFFLUENT/ CLPS LIQUID

	1.9. 
	VP-1027-E4-02517, SHT NO. 9 OF 18
	5
	DETAIL OF CHANNEL BARREL & THREADED LOCK RING FOR RX EFFLUENT/ CLPS LIQUID

	1.10. 
	VP-1027-E4-02517, SHT NO. 10 OF 18
	4
	DETAIL OF CHANNEL INTERNAL CLOSURE PARTS. FOR RX EFFLUENT/ CLPS LIQUID

	1.11. 
	VP-1027-E4-02517, SHT NO. 11 OF 18
	6
	DETAIL OF INTERNAL PARTITION COVER FOR RX EFFLUENT/ CLPS LIQUID

	1.12. 
	VP-1027-E4-02517, SHT NO. 12 OF 18
	4
	DETAIL OF CHANNEL SADDLE SUPPORT FOR RX EFFLUENT/ CLPS LIQUID

	1.13. 
	VP-1027-E4-02517, SHT NO. 13 OF 18
	4
	DETAIL OF SHELL SADDLE SUPPORT FOR RX EFFLUENT/ CLPS LIQUID

	1.14. 
	VP-1027-E4-02517, SHT NO. 14 OF 18
	5
	DETAIL OF LIFTING DEVICE & LONG BAFFLE RX EFFLUENT/ CLPS LIQUID

	1.15. 
	VP-1027-E4-02517, SHT NO. 15 OF 18
	6
	DETAIL OF GIRTH FLG., GASKET, JACK SCREW RX EFFLUENT/ CLPS LIQUID

	1.16. 
	VP-1027-E4-02517, SHT NO. 16 OF 18
	5
	DETAIL OF WELD JOINTS & FORGE NECK FOR RX EFFLUENT/ CLPS LIQUID

	1.17. 
	VP-1027-E4-02517, SHT NO. 17 OF 18
	5
	DETAIL OF NAME PLATE & CAUTION PLATE FOR RX EFFLUENT/ CLPS LIQUID

	1.18. 
	VP-1027-E4-02517, SHT NO. 18 OF 18
	4
	DETAIL OF ROLLER SADDLE FOR RX EFFLUENT/ CLPS LIQUID

	2. 
	207-E-07:
	
	

	2.1. 
	VP-1027-E7-02520, SHT NO. 1 OF 19
	4
	DESIGN DATA & NOZZLE SCHEDULE FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.2. 
	VP-1027-E7-02520, SHT NO. 2 OF 19
	4
	GENERAL NOTES FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.3. 
	VP-1027-E7-02520, SHT NO. 3 OF 19
	6
	BILL OF MATERIAL FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.4. 
	VP-1027-E7-02520, SHT NO. 4 OF 19
	6
	SETTING PLAN FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.5. 
	VP-1027-E7-02520, SHT NO. 5 OF 19
	6
	DETAIL OF TUBE BUNDLE FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.6. 
	VP-1027-E7-02520, SHT NO. 6 OF 19
	7
	DETAIL OF TUBESHEET LAYOUT FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.7. 
	VP-1027-E7-02520, SHT NO. 7 OF 19
	7
	DETAIL OF BAFFLE & SUPPORT PLATE-1 FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.8. 
	VP-1027-E7-02520, SHT NO. 8 OF 19
	7
	DETAIL OF BAFFLE & SUPPORT PLATE-2 FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.9. 
	VP-1027-E7-02520, SHT NO. 9 OF 19
	4
	DETAIL OF CHANNEL CLOSURE ASSLY REACTOR EFFLUENT/ RECYCLE GAS

	2.10. 
	VP-1027-E7-02520, SHT NO. 10 OF 19
	4
	DETAIL OF CHANNEL BARREL FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.11. 
	VP-1027-E7-02520, SHT NO. 11 OF 19
	5
	DETAIL OF CHANNEL INTRNAL CLOSURE PARTS.-1 FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.12. 
	VP-1027-E7-02520, SHT NO. 12 OF 19
	5
	DETAIL OF CHANNEL INTRNAL CLOSURE PARTS-2 FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.13. 
	VP-1027-E7-02520, SHT NO. 13 OF 19
	6
	DETAIL OF INTERNAL PARTITION CYLINDER FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.14. 
	VP-1027-E7-02520, SHT NO. 14 OF 19
	4
	SLIDING SADDLE SUPPORT DETAILS OF CHANNEL SHELL SIDE FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.15. 
	VP-1027-E7-02520, SHT NO. 15 OF 19
	4
	SADDLE SUPPORT DETAILS FOR SHELL SIDE REACTOR EFFLUENT/ RECYCLE GAS

	2.16. 
	VP-1027-E7-02520, SHT NO. 16 OF 19
	4
	DETAIL OF LIFTING DEVICE SEALING STRIP & SLIDING STRIP REACTOR EFFLUENT/ RECYCLE GAS

	2.17. 
	VP-1027-E7-02520, SHT NO. 17 OF 19
	5
	DETAIL OF WELD JOINTS & FORGE NECK FOR REACTOR EFFLUENT/ RECYCLE GAS

	2.18. 
	VP-1027-E7-02520, SHT NO. 18 OF 19
	4
	DETAIL OF NAME PLATE, BRACKET & PULLING EYE BOLT REACTOR EFFLUENT/ RECYCLE GAS

	2.19. 
	VP-1027-E7-02520, SHT NO. 19 OF 19
	4
	PIPE SUPPORT CLIP FOR REACTOR EFFLUENT/ RECYCLE GAS

	3. 
	CPCL-QAP-HE-565
	0
	QAP FOR PROCUREMENT OF 'U' TUBE BREECH LOCK EXCHANGER (TYPE ) FOR 207-E-04 

	4. 
	CPCL-QAP-HE-566
	0
	QAP FOR PROCUREMENT OF 'U' TUBE BREECH LOCK EXCHANGER (TYPE ) FOR 207-E-07

	5. 
	GC-E1048
	
	ALLOWABLE UNSUPPORTED TUBE LENGTHS IN SHELL AND TUBE HEAT EXCHANGERS

	6. 
	EXH-EG-4764-A
	A
	SPECIFICATIONS FOR HEAT EXCHANGERS USING SPECIAL MATERIALS OR THICK WALL CONSTRUCTION

	7. 
	EXH-MS-2583-K
	K
	SPECIFICATION FOR SHELL & TUBE HEAT EXCHANGER FOR GENERAL REFINERY SERVICES

	8. 
	PVM-EG-4749
	B
	SPECIFICATION FOR HEAVY WALL CARBON STEEL AND LOW ALLOY STEEL PRESSURE VESSELS

	9. 
	GD-L1264
	3
	GASKET SPECIFICATIONS AND ACCEPTABLE BRANDS

	10. 
	EIL 4814-30-EE-SP-1000
	0
	GUIDELINES FOR TUBE LAYOUT

	11. 
	EIL 6-12-0018
	2
	STANDARD SPECIFICATION FOR 2.25 CR 1MO STEEL PLATES

	12. 
	EIL 6-15-0001
	5
	GENERAL SPECIFICATIONS FOR HEAT EXCHANGERS.

	13. 
	EIL  6-15-0003
	5
	STANDARD SPECIFICATION FOR WELDED TUBE TO TUBE SHEET JOINTS

	14. 
	EIL 6-15-0006
	5
	STANDARD SPECIFICATION FOR U –TUBES

	15. 
	EIL 6-15-0021
	3
	SPECIFICATION FOR VENDOR DESIGN SHELL & TUBE HEAT EXCHANGER

	16. 
	EIL 6-15-0091
	3
	SPECIFICATION FOR HARDNESS REQUIREMENT

	17. 
	EIL 6-81-0001
	3
	STANDARD SPECIFICATION FOR POSITIVE MATERIAL IDENTIFICATION (PMI) AT VENDOR'S WORK

	18. 
	EIL 7-15-0001*
	5
	PART DETAILS (SHELL & TUBE EXCHANGERS)

	19. 
	EIL 7-15-0002*
	5
	TYPES OF NON-STANDARD GASKETS (SHELL & TUBE EXCHANGERS)

	20. 
	EIL 7-15-0004*
	4
	SUPPORT FOR HORIZONTAL EXCHANGERS

	21. 
	EIL 7-15-0007*
	5
	SLIDING/DEFLECTOR STRIPS TO TUBESHEET WELDING DETAIL

	22. 
	EIL 7-15-0008*
	5
	EYE BOLT DETAIL

	23. 
	EIL 7-15-0009*
	5
	METHOD OF FASTENING NUTS TO TIE RODS

	24. 
	EIL 7-15-0010*
	5
	JACK SCREW TAPPING ARRANGEMENT

	25. 
	EIL 7-15-0011*
	5
	FIXING DETAIL OF DOWEL PINS

	26. 
	EIL 7-15-0013
	3
	LIFTING LUG

	27. 
	EIL 7-15-0016
	5
	EARTHING LUG

	28. 
	EIL 7-15-0017
	5
	NAME PLATE

	29. 
	EIL 7-15-0018
	2
	WARNING PLATES

	30. 
	EIL 7-15-0019
	5
	TOLERANCE FOR SHELL AND TUBE HEAT EXCHANGERS


* For Reference only.

NOTE: 
Wherever the term Owner or EIL is mentioned in any of the above specifications, it shall be treated as "CPCL".
12.0 VENDOR DATA REQUIREMENT

	S. No
	Description
	Certified Information required after Purchase Order

	
	
	Printed matter on placement of PO
	For final data folder

	
	
	For Info
	For Review
	

	1. 
	Detailed fabrication drawings drawn to scale 
	-
	3
	-

	2. 
	Parts list with material specifications, part nos., quantity, size, weights etc.
	-
	3
	-

	3. 
	Welding Qualification Procedure in Form No. QW 482, 483, 484
	-
	3
	3

	4. 
	Inspection and test plan
	-
	3
	3

	5. 
	Quality Assurance Plan
	-
	3
	3

	6. 
	Heat treatment procedure
	-
	3
	3

	7. 
	Material test certificates 
	-
	-
	3

	8. 
	NDT Reports
	-
	-
	3

	9. 
	Fabrication schedule
	3
	-
	3

	10. 
	List and schedule of sub-orders
	3
	-
	3

	11. 
	List of spare parts
	3
	-
	3

	12. 
	Heat exchanger detailed drawings, and parts list (As Built) Sl. Nos. 1 & 2
	-
	-
	3

	13. 
	Hydrotest and other test reports
	-
	-
	3

	14. 
	Destructive test reports for weld quality
	-
	-
	3

	15. 
	Time-Temperature curve stress reliving
	-
	-
	3

	16. 
	Certificate from statutory Authorities
	-
	-
	3

	17. 
	Hydro testing procedure 
	-
	3
	3

	18. 
	Details of accessories for assembly & dismantling of High pressure enclosure.
	-
	3
	3

	19. 
	Instruction for erection and installation
	3
	-
	3

	20. 
	Manual for maintenance, cleaning & lubrication
	3
	-
	3

	21. 
	Packing and forwarding instructions
	3
	-
	3

	22. 
	Site preservation procedure
	
	-
	3


Notes: 

1. Vendor shall suitably highlight the revisions on all documents in subsequent submission and furnish reasons for the same if the revisions are not due to CPCL.

2. All fabrication drawings shall be made to scale in AUTOCAD (Release 2000 or above). As Built drawings shall be submitted in reproducible sepia film and soft copy in CD.
13.0 VENDOR’S LABILITIES & GURANTEES
16.1 The vendor shall be completely responsible for the compliance to the requirements of the fabrication, materials and workmanship of the exchanger as per the stipulations of the requisition and its attached specifications.
16.2 Should any defects/mal-functioning due to inferior materials, workmanship, non-compliance to the requirements stated in the requisition, develop under operating conditions within 18 months from the date of commissioning or 24 months from the date of dispatch, whichever is later, the vendor shall at his own expense make necessary repairs and / or carry out replacements without any delay.
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