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INVITATION TO TENDER 
_____________________________________________________________________________________________________________________________________________________________ 

Ref.: OS/21-22/2439/MFC-CS/05/020                                                                                              Date: 25.11.2021 
 

Sub: Fabrication of CS portion of Main Shell of Main Fractionator Column at Lovagarden site of BHEL-HPVP, 
Visakhapatnam  

_____________________________________________________________________________________________________________________________________________________________________________ 

Dear Sir, 

Sealed tenders are invited for the subject work in two-part bid system from the vendors who are experienced in 
fabrication of similar jobs subject to the following eligibility criteria:  

1.  ELIGIBILITY CRITERIA: 

1.1 Bidders must have an experience in execution of similar jobs i.e. Columns/Pressure Vessels for process 
industries in the past 7 Years as on 31.10.2021. Bidders shall enclose Work Order, Work Completion Certificate 
and all other relevant documents in support of their experience in execution of similar job for at least one 
project. 

 

1.2 Bidders shall also have to enclose the documents of Registration of Firm/ Factory License/ Certificate of 
Incorporation, EPF, ESI, PAN, GSTIN, Udyog Aadhar Memorandum (if registered with MSME) etc. 

 

1.3 The works executed in own name of the individual / firm of the tenderer will only be considered for eligibility 
criteria.    
 

2.        VENDOR’S SCOPE OF WORK: Detailed scope of the fabrication work will be as follows:  
   
Fabrication of CS portion only of Main Shell of Main Fractionator Column (vessel Tag No. 111-C-2101; 
Approx. weight of 80 MT) in two segments i.e., Shell sections (1+2+3) in one segment and Shell sections 
(4+5+6) in another segment as per the approved drawings, QAP / ITP, WPS, Procedures, Specifications & 
Standards. 
 
It may be noted that the weight indicated above is tentative and may vary on both sides due to revision in the 
drawings, if any. 
 

2.1 Collection of all free issue raw materials from HPVP Stores and Transportation to Lovagarden site (A Sea 
Front facility of BHEL-HPVP near Hindustan Shipyard Limited - OPF Site, Visakhapatnam, Andhra Pradesh) 
including unloading at the Lovagarden site. 

2.2 After receipt of free issue materials at BHEL-HPVP Lovagarden site - Visakhapatnam, the inspection 
clearance of the same shall be obtained from HPVP (QC) / TPIA / EIL as per approved QAP. 

2.3 Marking, Squaring, Cutting, Weld Edge preparation / Beveling of Shell plates as per drawings & 
approved QAP.  

2.4 Rolling of CS shell sections as per approved drawings / QAP 
2.5 Assembly, Fit-up & Welding of L-Seams of Shell sections as per drawings & approved QAP along with 

Production Test Coupons. 
2.6 Assembly, Fit-up & Welding of C-Seams of Shell sections as per drawings & approved QAP along with 

Production Test Coupons wherever required. 
2.7 Profile of the rolled segments shall be maintained by temporary spiders / profile plates, for which raw 

materials shall be Free Issue by the BHEL-HPVP 
2.8 100% PT on root & final weld, chipped back L-Seam & C-Seam Welds of Shell as per approved QAP / 

NDE procedure. 
2.9 Radiography Test of L-Seam & C-Seam Welds of Shell and Production Test Coupons as per approved 

QAP. 
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2.10 Dimensional inspection as per approved drawing & QAP. 
2.11 Offering the job for stage wise inspection and obtaining stage wise inspection clearance, Final 

Inspection clearance from HPVP (QC) / TPIA / EIL as per approved QAP. 
2.12 All NDT activities like DPT, MPT, RT, UT, etc., shall be carried out as per approved QAP by NDT 

personnel qualified by BHEL as per BHEL Procedure No. BHEL: NDE: WP01. 
2.13 NDT agency engaged by fabrication contractors shall have to ensure that their NDE personnel are 

qualified by BHEL in advance before starting of the job. 
2.14 Production Test Coupons after RT to be tested as per approved QAP / Procedures. 
2.15 Handing over of Production Test Coupons to SR agency for PWHT / SR along with the Shell segments. 
2.16 Welding is to be carried out by ASME qualified welders only. Vendor shall arrange for Qualification of 

Welders at HPVP under the supervision of BHEL / WT dept. at their own cost. However, Test Coupons 
shall be provided by BHEL as free issue. 

2.17 All machinery, tool & tackles and consumables like welding electrodes, gases, grinding wheels etc. 
required for fabrication are in the scope of the Vendor. The electrodes / filler wire shall be of BHEL / EIL 
approved makes only and the vendor shall submit the Batch Test Certificates to BHEL for verification 
before using on the job. 

2.18 Experienced Site-in-charge and Qualified Engineers & Supervisors shall be deployed for proper co-
ordination of the job. 

2.19 Vendors should deploy Qualified QC personnel for carrying out the inspection activities in coordination 
with BHEL QC inspector / TPIA / EIL. 

2.20 Vendors should deploy Qualified NDT personnel for carrying out the NDT inspection activities in 
coordination with BHEL QC –NDT / TPIA / EIL. Vendors shall have to engage sufficient man power for 
fabrication to meet HPVP delivery schedules. 

2.21 Vendor shall deploy sufficient no. of calibrated Welding machines, Main Ovens & Portable Ovens 
required for baking of electrodes etc., at site. All relevant documents shall also be made available for 
verification & approval by BHEL - HPVP (QC) / TPIA. 

2.22 Vendor shall deploy suitable Cranes for handling of the raw materials, plates/ shell segments required 
during the fabrication. However, for handling of heavy components, BHEL has deployed one no. of 
75MT Crawler crane and one no. of 300 MT Crawler Crane. 

2.23 Diesel required for the operation of BHEL cranes and DG set will be Free Issue by BHEL. However, 
transportation of the diesel from BHEL-HPVP to Lovagarden site has to be arranged by the Vendor.  

2.24 Sufficient No. of Rollers & Idlers required for fabrication of Shell segments are to be arranged by the vendor. 
2.25 Required tools & tackles like Measuring instruments, Thermal Chalks / Pyrometer etc., shall be calibrated 

and valid calibration certificates must be presented, if required. 
2.26 All the Scaffolding materials like Pipes, Clamps, Jallies etc. for temporary platform works are to arranged by 

the Vendor. 
2.27 Gate passes for the Manpower, Materials, Hydra Cranes, Trailers etc., are to be taken care by the 

contractor. 
2.28 Any modification work due to revision of drawings during fabrication is to be carried out by the vendor 

without any extra cost. 
2.29 Submission of economic cutting plans for the plate materials and approval shall be obtained from BHEL-

HPVP before taking up the same. Wherever fabrication is done without proper approved cutting plans, 
any loss of materials arising due to the same will be recovered as per BHEL recovery rates. 

2.30 Vendors shall have to return the excess / balance materials including off-cuts and total scrap available with 
the vendors exclusive of process allowance & invisible wastage to HPVP Stores after material reconciliation 
but before submission of their final bill. In case the same are not returned by the vendor, Recovery shall be 
made as per BHEL Rates / MSTC rates plus applicable taxes, prevailing at the time of processing of the final 
bills. 
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2.31 Though not mentioned specifically, any activity which is required for completion of the work is deemed 
to be included in the scope of work of vendor. 

3.       BHEL SCOPE:      BHEL – HPVP shall provide the following as free issue: 

3.1 Drawings, GMS, QAP, WPS, applicable Procedures, Standards & Specifications. 

3.2 Raw materials like Plates (full / off-cuts) as per GMS from HPVP stores.  
3.3 Testing of Production Test Coupons in HPVP QC laboratory 
3.4 300 MT & 75 MT crane along with operator will be provided by BHEL free of charge for fabrication. 

Maintenance of the crane including spares shall also be in the scope of BHEL. However, Riggers required for 
handling the job shall be arranged by the vendor. 

3.5 DG set will be provided as a Standby during power breakdown. However, experienced operator for DG set has 
to be arranged by the vendor.  

3.6 Area required for fabrication, Site office and Stores at Lovagarden site will be provided free of charge. 
3.7 Power & Water shall also be provided free of charge at one point inside the fabrication yard but further 

distribution to the desired location is in vendor’s scope. 
3.8 Vendor’s scope shall include arranging Distribution Board with suitable capacity Switch Fuse unit as incomer, 

all outgoings with necessary safe trips like MCB, ELCB etc., as per the industrial safety norms and their 
installation, all outgoing cables from Distribution Board, termination at the distribution board, Working Area 
Lighting. 

4.  INSPECTION: 

4.1    Inspection shall be carried out by M/s. BHEL–HPVP, Vizag / BHEL Authorized Inspection Agency (TPIA) / EIL / 
Customer as per approved QAP. Contractor shall have to offer for Stage wise and Final inspection as per 
approved QAP and obtain necessary stage wise & final clearances before proceeding for further operations. 

4.2   Fabrication Vendor shall be solely responsible for preparation and submission of all Inspection Reports & 
documents duly certified by Inspection Authority. 

4.3 All the documentation related to inspection clearance of M/s. BHEL / TPI / EIL / Customer, Generation of 
Inspection Reports, Preparation of Final Documents as per BHEL standard formats etc., are included in the 
scope of vendor and scanned copy as well as hard copy of the same is to be submitted to BHEL-QA. 

Note:  QAP / ITP enclosed with the tender document is tentative only and may be subject to revision due to 
incorporation of comments of the approving authority. Hence, the approved QAP / ITP issued to the 
vendor after ordering shall only be followed for execution and inspection of the job.  

5.   DELIVERY:   

5.1    Finished Shell segments along with inspection documents and all other certificates are to be handed over to 
HPVP within 8 Weeks from the date of issue of First consignment of free issue materials or 4 weeks from the 
date of issue of Last consignment of materials, whichever is later. 

Note:  In case the delivery period offered by the vendor is more than the tender delivery, Price quoted by the 
bidder shall be loaded for additional period @1/2 % per week or part thereof for the purpose of 
evaluation of Bidder Status. 

6.       SITE MOBILISATION: 
 

6.1    Successful bidders shall have to complete site mobilization within 7 days from the date of receipt of order (or) 
from the date of intimation for the same by Outsourcing dept. whichever is later.  

7.       PRICE:  

7.1     The price shall be quoted strictly as per the Schedule of Rates enclosed at Annexure – I for the detailed scope 
of work and the quoted price shall be inclusive of all applicable taxes & duties except GST.  

7.2     The prices shall be fixed & firm without any escalation during the entire period of contract and till completion 
of the work. 
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7.3      GST shall be reimbursable to the vendor as per applicable guidelines.  
7.4      Income tax will be deducted at applicable rates from RA & Final bills.  

8.        GOODS & SERVICES TAX (GST): 

8.1  Bidders shall make a note of the following points of GST before submission of their offer: 
 

a) Vendors shall have to mention their GSTIN no. (15 Digits) in their Technical Bid. If any specific exemption is 
available, a declaration with due supporting documents need to be furnished for considering the offer. 

b) Semi-finished goods are to be delivered by the Vendors in BHEL, HPVP premises within a maximum period 
of one year from the date of issue of the material, failing which the whole transaction will be considered as 
Supply & Sale and GST is required to be paid along with interest (calculated @ SBI Base Rate + 6%) along 
with penalty, if any, from the date of Challan on the whole value of materials. Hence vendors shall have to 
ensure that materials issued to them are returned within 365 days. 

c) After fabrication, the vendors shall have to deliver the Semi - finished Goods by fulfilling the following 
formalities: 

i) GST invoice should be raised by the vendors by paying GST on job work charges at applicable rates and by 
incorporating the HPVP GSTIN no. in the invoice for availing the reimbursement of GST from HPVP. 

ii) The vendor shall also have to enter in their GST Return -1 (GSTR-1) the details of invoice raised for payment 
of GST so as to enable HPVP to avail input credit. 

9.   REVERSE AUCTION:  
 

 9.1  BHEL shall be resorting to Reverse Auction (RA) for this tender. RA shall be conducted among the eligible 
techno-commercially qualified bidders. Business Rules for Reverse Auction are given at Annexure – V and 
Guidelines for Reverse Auction are available on our website, www.bhel.com → supplier registration → 
Guidelines for Reverse Auction 2021, before submission of their offer. 

9.2  Sealed envelope / Electronic Price bids of all the techno-commercially qualified bidders shall be opened and 
the same shall be considered as initial bids of the bidders in RA. In case any bidder(s) do(es) not participate in 
online Reverse Auction, their sealed envelope / Electronic price bid along with applicable loading, if any, shall 
be considered for ranking. 

9.3  BHEL will inform bidders the details of service provider who will provide business rules, all necessary training 
and assistance before commencement of online bidding.  The bidders participating in the Reverse Auction shall 
have to necessarily submit ‘Process Compliance Form’ (PCF) to the designated Service Provider. 

9.4  Bidders are advised to read the ‘Business Rules’ (Annexure – V) indicating details of RA event carefully, before 
reverse auction event.  

10.  Other Terms & Conditions, whichever applicable, shall be as per Annexure – III enclosed. 

11.      RISK PURCHASE:  
 

In case the contractor fails to execute the work within the scheduled time or due to any other reasons, BHEL - 
HPVP reserves the right to get the same completed through some other party at the risk & cost of the 
contractor and any additional expenditure incurred due to the same shall be charged to the contractor. 

 

12.  VALIDITY OF OFFER:  
 

 The offer shall be valid for a period of 3 months from the date of Reverse Auction. 
 

13. GENERAL: 
 

13.1 The bidders shall study the Tender documents, Drawings, Quality Documents and all other relevant documents 
in detail for understanding the scope of work and the processes involved before submission of offer. Bidders 
shall get clarifications, if any, from concerned officials on the scope of work, clarifications related to welding or 
any other details of the tender document, over phone between 09:00 AM and 04:00 PM on any working day or 
through e-mail. 





Sub : 

Fabrication of CS portion of Main Shell of Main Fractionator
Column at Lovagarden site with free issue of raw materials
which includes Marking, Cutting, Rolling, Assembly, Fit-up,
Welding, NDT, inspection as per the approved Drawings,
Specifications, QAP, WPS and also includes collection of Free
Issue Materials from HPVP Stores, transportation to Lova
Garden site, Unloading at Lova Garden site etc., as per the
detailed scope of work mentioned in the tender document. 
(All consumables are in vendor's scope)

1 2439 Fabrication of CS Portion of Main Shell of 
Main Fractionator Column - Eqpt. Tag No. 111-C-2101   

MT 80

Notes : 

1)

2)

3)

4)

5)

6)
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ANNEXURE - I 

SCHEDULE OF RATES
Date: 25.11.2021

Fabrication of CS portion of Main Shell of Main Fractionator Column at Lovagarden site of BHEL-HPVP,
Visakhapatnam 

Sl. No.
S.O. 
No.

Description of Work Unit Qty.
Unit Rate

(in ₹)

Ref: OS/21-22/2439/MFC-CS/05/020

Total Amount
(in ₹)

The quoted price shall be inclusive of all applicable taxes & duties except GST. Income Tax shall be deducted at
applicable rates from RA & Final Bills and GST shall be reimbursable to the vendor as per applicable guidelines.

The prices shall be fixed & firm without any escalation during the entire period of contract and till completion of work.

The quantity and weights indicated above are approximate and may vary on both sides subject to revision of drawings.
However, payment shall be made for the actual weights as per the applicable drawings / BOM.

The bidders are advised to go through all the drawings & documents before quoting the tender.

The evaluation currency for this tender shall be INR.

Tenderer should quote the amount in figures & words. It may be noted that corrections, overwriting etc. are not
allowed. If there is a discrepancy between amount in figures & words, the amount in words shall prevail unless the
amount expressed in words is related to an arithmetic error, in which case the amount in figures shall prevail. If there is
an error in the total corresponding to the addition or subtraction of sub-totals, the sub-totals shall prevail and total
shall be corrected accordingly.

In case of mismatch between rate and amount in figures, rate in figures shall be taken into consideration for further
evaluation and processing.

Total Amount in words: 



Sub : 

Sl. No. S.O. No. PGMA Eqpt. Name Description of Drawings / Documents Drawing / Document No. Rev. No.
No. of 
Sheets

01 General Assembly of Main Fractionator 1-CL-010-U0169 A 01

02 General Notes for Main Fractionator 1-CL-010-U0192 00 01

03
Vessel Design data of 
Main Fractionator Column

B224-111-80-43-DS-3001
Sheet 1 of 7 to 7 of 7

A 07

04 QAP for Main Fractionator Column CQP 2516 Dtd. 05.02.2021 00 16

05 Procedure for Radiographic Examination BHE-NDT-RT-07023 02 18

06 Procedure for Ultrasonic Examination BHE-NDT-UT-07025 02 10

07
Procedure for Magnetic Particle 
Examination

BHE-NDT-MT-07024 02 13

08
Procedure for Liquid Penetrant
Examination

BHE-NDT-PT-07026 02 09

Note : Drawings & Documents indicated above are purely tentative and may be subject to revisions due to incorporation of comments of the
approving authority. Hence, the approved drawings and documents issued to the vendor after ordering shall only be followed for execution 
& inspection of the job. 

ANNEXURE - II 

Ref: OS/21-22/2439/MFC-CS/05/020 Date: 25.11.2021

LIST OF REFERENCE DRAWINGS & DOCUMENTS

Fabrication of CS portion of Main Shell of Main Fractionator Column at Lovagarden site of BHEL-HPVP, Visakhapatnam  

2439 CL-010

Main 
Fractionator 

Column (LAS with 
SS Clad) 

(Eqpt. Tag No. 
111-C-2101)

7 | Page
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ANNEXURE – III 

Ref.: OS/21-22/2439/MFC-CS/05/020                                                                                                  Date: 25.11.2021 
GENERAL TERMS & CONDITIONS 

1. TECHNICAL DELIVERY CONDITIONS:  
 

The work should conform to the technical data given in our drawings, GMS, Shipping List Specifications, QAP, 
WPS etc. 
 

2. PARTY'S SCOPE:   
 

The scope of the party shall be as follows: - 
 

a) All welding equipments, baking oven, tools, jigs and fixtures, measuring instruments duly calibrated, 
handling facilities, testing facilities etc. 

b) All materials other than those mentioned under “Free Issue Materials", which are required for completion 
of the work. 

c) All consumables such as electrodes, gases, grinding wheels etc. 
 

Note: Electrodes of specification mentioned in the drawings / WPS and of BHEL approved brands only 
shall be used and MTCs of the same shall be submitted to BHEL for verification before use. 

 
3.  REVISION OF DRAWINGS:  
 

There may be minor changes in the drawings during execution.  In such a case, party should accommodate 
the same without any extra claim. 

 
4.   WELDING QUALIFICATION:  Qualification of required number of Welders is party’s responsibility at their 

cost.  
 
5.   X–RAY:   
 

All welding shall be of X-ray quality where specified on drawings. Inspection would specify the quantum of X-
ray based on drawings / code requirement. Party should strictly follow the WPS and QAP issued by BHEL 
during welding. Getting the welds radiographed and getting them cleared by inspection is the responsibility of 
the party. 

 
6. RECTIFICATIONS / REJECTIONS:  

 

Any rectification due to defective work, if required, shall be done by the party free of charge with a suitable 
technology approved before hand by BHEL in writing.  The cost of material, if any used for rectification work / 
rejection work, will be estimated by BHEL and the same shall be debited to party's account. In case any 
rectification / rework is to be carried out due to defective material supplied by BHEL, the replacement material 
and consumables will be supplied by BHEL free of Cost. 

 
7. SECURITY DEPOSIT:  

 

Vendors shall have to submit a Bank Guarantee for 10% of the order value towards Security Deposit and safe 
custody of free issue materials within 15 days from the date of intimation by Outsourcing dept. The BG shall 
be valid for the entire contract period with a claim period of 12 months. This Bank Guarantee shall be released 
to the contractor after completion of work and on acceptance of the same by BHEL.  
Bidder agrees to submit performance security required for execution of the contract within the time period 
mentioned above. In case of delay in submission of performance security, enhanced performance security 
which would include interest (SBI rate + 6%) for the delayed period, shall be submitted by the bidder. Further, 
if performance security is not submitted till such time the first bill becomes due, the amount of performance 
security due shall be recovered as per terms defined in NIT/contract, from the bills along with due interest. 

 
8. PERFORMANCE BANK GUARANTEE: 
 

Vendors shall have to submit Performance Bank Guarantee (claim period of 12 months) for 10% of the order 
value covering for the defects liability period. If PBG is not submitted, 10% of the order value shall be deducted 
towards PBG from the final bill and shall be refundable after performance guarantee period, if no defects are 
found during this period. 

 
9. RAW MATERIALS ISSUE: 

 

Raw materials shall be issued with appropriate processing allowance and invisible wastage over the 
theoretical requirement of raw materials (Plates, Sheets, Sections and Pipes). 
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10. TRANSFER / RETURN OF LEFT OVER MATERIALS:  

 

Party should maintain proper records for receipt & use of all free issue materials. The left over materials & 
scrap as per the material accounting statement shall be returned to HPVP stores along with finished job. 
Material Transfer Vouchers (MTV) from one order to another or from one vendor to another and Material 
Return Vouchers should be submitted immediately after transfer / return. The material reconciliation statement 
shall be submitted by the contractor after verification and certification by BHEL along with the final bill within 
30 days from the date of completion of work. Otherwise, recovery for the balance materials shall be made 
from any of their pending bills without further intimation.                                                                     

 
11. MATERIAL RECONCILIATION:  

 

Orders issued to the vendors have to be completed in all respects including Material Accounting within a 
maximum of 180 days from the date of issue of the first material from BHEL - HPVP stores.  
 

Maximum of 0.5 % on the requirement of materials (Plates, Sections and Pipes) is admitted towards 
process allowance and invisible wastage.  

 

Scrap quantity is permissible up to a maximum of 1% on Structurals (Beams, Channels, Angles, Rods, 
Pipes etc.), 2% on Sheets, 3% for Plates on the theoretical requirement of materials.  
 

If wastage and scrap is beyond the above limits, it should be fully justified with cutting diagrams etc. which 
are to be approved in advance by BHEL. Otherwise, the cost of raw materials beyond approved limits 
will be recovered from the contractor as per BHEL recovery rates including applicable taxes & duties. 
 

Material reconciliation including return of balance materials, off-cuts is to be completed within 20 days from 
the date of completion of the order. The material reconciliation statement shall be submitted by the contractor 
after verification and certification by BHEL-HPVP along with the final bill within 30 days from the date of 
completion of work. Otherwise, recovery for the balance materials shall be made from any of their pending 
bills without further intimation,  
 

Repeated occurrence of inordinate delays in returning and settling the material accounting will entail BHEL 
the right to terminate the contract forthwith or impose a temporary suspension on further loading at the 
discretion of BHEL.                                 

 

12.  SCRAP & OFF-CUT NORMS: 
 

Sl. No. Description Scrap Size (in mm) Off-Cut (in MM) 

1. CS/AS Sheets & Plates Below 500 × 250 500 × 250 & above 

2. Rolled sections Rod, angles etc. 
(other than -tubes, pipes) Below 1000 1000 & above 

3. Tubes & Pipes Below 500 500 & above 
4. Universal column Below 1000 1000 & Above 

5. SS Sheets & Plates Below 500 × 250 500 × 250 & above 

6. SS Structural, Rods, Tubes, 
Pipes Below 250 250 & above 

7. Non – ferrous:  
sheets & plates, rods & tubes 

Below 500 × 250 (S & PL), Below 
250 (Rods & Tubes) 

500 × 250 & above, 
250 & above 

8. Big size Scrap (2500 & above) × (150 to 249) - 
  

13.   INSPECTION:  
 

 Party shall contact our Quality Control Dept. for stages of inspection before commencement of job and should 
strictly follow the stages of inspection as per QAP. 

 

14.  WORKMANSHIP GUARANTEE:  
 

 The vendors should give workmanship guarantee for fabricated items for a period of 18 months from the date 
of last delivery of the order. Any defects due to incomplete work, faulty workmanship found in the fabricated 
items after delivery during the defects liability period shall be rectified / replaced by the vendor free of cost. 
Otherwise, the expenditure incurred towards the same will be recovered from the pending bills of vendors. 
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15.  WORK PROGRESS: 
 

 The fabricator shall furnish a weekly report on the progress of work along with the status of availability of free 
issue materials and requirement of further materials, if any. 

 

 Outsourcing dept. personnel will visit vendor’s works from time to time to assess and review the work progress. 
Free access shall be provided to BHEL or its inspection agency at all reasonable times of the day / night. 

                                                                     

       In case the progress is not satisfactory or supplies are delayed abnormally beyond the contractual delivery 
date, BHEL-HPVP, Visakhapatnam reserves the right to cancel the order in part or full or get the balance job 
in as is where is condition completed elsewhere by another agency at the risk and cost of Fabricator. The 
value of the work carried out by the party will be assessed by BHEL and the same shall be final. No 
compensation will be given to the fabricator in case of cancellation of order or diversion of balance job even if 
the jobs have been processed partly.          

 

16.  DELIVERY: 
 

 Finished items should be handed over to BHEL-HPVP on party's delivery challans along with Job completion 
certificate / Final Inspection Report from inspection agency / HPVP-QC department. 

 

17.  PENALTY: 
 

 If delivery exceeds the stipulated delivery schedule, penalty 1/2 % of the total value of order per week or part 
there of subject to a maximum of 10% on the total value of the order will be levied. However, time taken for 
the following will not be considered as delay on the part of the Sub-Contractor.   

 

       1)  Intermediate operations, if any, carried out by BHEL.  
       2)  Waiting time for BHEL / Third party Inspection beyond a normal time of 3 days. 

  

18.  PAYMENT TERMS: 
 

 Payment shall be made against RA Bills within 45 days from the date of submission of Bill. 
 

 90% payment will be made after handing over of the finished equipments along with all inspection documents 
to HPVP shops / Logistics dept. / ADM site / Lova Garden site, duly inspected & cleared by Inspection authority. 
Balance 10% payment shall be made along with the Final Bill against completion of total order in all respects 
including documentation. 

 

 Vendors shall have to submit the bills in the formats specified by HPVP-Outsourcing and the bills submitted 
in the specified format along with necessary supporting documents are only admitted for processing. The 
following documents shall be submitted along with the Final Bill: - 

 

1. No Claim Certificate from the contractor 
2. No Dues Certificate from BHEL 
3. Work Completion Certificate from BHEL 
4. Material Reconciliation Statement submitted by the Contractor and certified by concerned authority of 

BHEL (if applicable) 
5. Workmanship Guarantee certificate from the contractor 

 

19.  SECRECY: 
 

 All the documents of BHEL inclusive of Drawings, GMS and Standards made available to the fabricator should 
be kept in strict confidence and under no circumstance be made available to others or allow others to make 
use of them. Such documents shall be returned to BHEL on demand after completion of the job. This secrecy 
clause is binding on the employees of the fabricators also. Violation of the same may lead to suspension of 
business with the vendor and necessary legal action. 

 

20.  SUB-LETTING: 
 

 In general, sub-letting of jobs will not be permitted. But in special circumstances, this may be allowed. In such 
case, the party should obtain written approval from BHEL-HPVP, Visakhapatnam before sub-letting. 

 

21.  FACTORY RULES AND REGULATIONS: 
 

 Party shall abide by all the rules and statutory regulations in force from time to time as per factories act. It shall 
be party’s responsibility to ensure the safety of their workmen and fulfilling the ESI, PF and other relevant 
statutory regulations. 
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 22.  SAFETY: 
 

a) Contractor shall adhere to safe construction practices, guard against hazardous & unsafe working 
conditions and shall comply with the safety rules of BHEL and local authorities. He shall maintain First Aid 
facilities for all his employees and labour. Contractor’s responsibility includes supply of welder kit, all safety 
items such as safety belts, white and colour glasses, goggles, safety helmets, safety shoes etc. 

 

b) Contractor and his employees shall follow all fire & safety, security regulations of BHEL. 
 

 23.  HOUSE KEEPING: 
 

During execution of work, the contractor at all times keep the working place and storage area clean and free 
from accumulation of waste materials, rubbish etc., 

  

 24.  ACCIDENT / DAMAGE / CONDUCT ETC.: 
 

  Contractor will be held responsible for any disorderly conduct / misconduct, indiscipline, theft, smoking etc., 
on the part of his men. He will ensure summarily eviction of such men from his premises failing which BHEL 
would remove them from the factory on his responsibility. Any damage to and or loss of equipment, 
machinery, building etc., to BHEL or BHEL employees, visitors or other contractors resulting from his own 
or any of his men’s negligence shall be liable to be made good by him. Contractor shall be solely responsible 
for any accident in which you or your men or your equipment may be involved during the execution of contract 
on account of any reason what so ever. 

 

 25.  TERMINATION OF CONTRACT: 
 

 In the event of any failure on the part of the contractor, BHEL reserves the right to terminate the contract by 
giving a notice of 2 weeks for any of the following lapses and contractual violations: - 

 

a) Failure to make labour payments in time as per the rules 
b) Failure to progress the job according to the agreed schedule 
c) Failure to mobilize adequate man power, tools & tackles and consumables in time 
d) Failure to adhere to Quality Standards of BHEL 
e) Refused to co-operate with other agencies working in the same area 
f) Failure to resolve labour disputes like strikes etc., within 7 days of occurrence 
g) Failure to comply with statutory regulations applicable at BHEL 

 

  BHEL shall also be free to intervene and take necessary remedial measures. All costs incurred with interest 
and overheads shall be recovered from contractor by such foreclosing or off-loading any part of the contract 
work. 

 

26.   DISPUTES: 
 

 Head of BHEL- HPVP Unit will be the final authority for any disputes arising out of this contract. The disputes 
/ arbitration / settlement of contractual or legal issues shall be under the Jurisdiction of Visakhapatnam Court. 

 

 27.   For this procurement, Public Procurement (Preference to Make in India), Order 2017 dated 15.06.2017 & 
28.05.2018 and subsequent Orders issued by the respective Nodal Ministry shall be applicable even if issued 
after issue of this NIT but before finalization of Contract / PO / WO against this NIT. 

 

In the event of any Nodal Ministry prescribing higher or lower percentage of purchase preference and / or 
local content in respect of this procurement, same shall be applicable. 

 
 28. The Bidder declares that they will not enter into any illegal or undisclosed agreement or understanding, 

whether formal or informal with other Bidder(s). This applies in particular to prices, specifications, 
certifications, subsidiary contracts, submission or non-submission of bids or any other actions to restrict 
competitiveness or to introduce cartelization in the bidding process. 

 

 In case, the Bidder is found having indulged in above activities, suitable action shall be taken by BHEL as 
per extant policies/ guidelines. 

 
 

Signature of the Bidder with Stamp 
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ANNEXURE – IV 

Ref.: OS/21-22/2439/MFC-CS/05/020                                                                                              Date: 25.11.2021 

 

                                      
Acceptance to Tender Terms & Conditions 

  
 

I / We hereby confirm that the Tender documents, Drawings, Quality documents etc. 
have been studied in detail and we have fully understood the scope of work. 

 
I / We accept to all the Terms and Conditions of the Tender Enquiry and the prices 

quoted are in accordance with the same.  
 

I / We give our acceptance to participate in reverse auction for this tender. 
 
Tender documents duly signed & stamped on all the pages by the Owner / authorized 

representative of the bidder are attached herewith.  
        

 
 
 

Signature of the Bidder with Stamp 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



13 | P a g e  
                                                                                                                                                                                           

ANNEXURE – V 

Ref.: OS/21-22/2439/MFC-CS/05/020                                                                                              Date: 25.11.2021 
 

BUSINESS RULES FOR REVERSE AUCTION (RA) 
 
This has reference to tender no. OS/21-22/2439/MFC-CS/05/020, dated 25.11.2021. BHEL shall finalize the 
Rates for Fabrication of CS portion of Main Shell of Main Fractionator Column at Lovagarden site of BHEL-
HPVP, Visakhapatnam through Reverse Auction mode. BHEL has made arrangement with an authorized Service 
provider (details will be shared before reverse auction) for conducting RA. Bidders should go through the 
instructions given below and submit acceptance of the same. 
 
The technical & commercial terms are as per (a) BHEL Tender Enquiry No. OS/21-22/2439/MFC-CS/05/020, 
dated 25.11.2021, (b) Bidders’ technical & commercial bid (in case of two-part bid) and (c) subsequent 
correspondences between BHEL and the bidders, if any. 
 

1.  Procedure of Reverse Auctioning: 
i)  Price bids of all techno-commercially qualified bidders shall be opened. 
 

ii)  Reverse Auction: The ‘bid decrement’ will be decided by BHEL. 
 

iii)  The lowest bidder in sealed envelope price bid shall be shown as current L1 automatically by the system and 
no acceptance of that price is required. System shall have the provision to indicate this bid as current L1. 

 

iv)  Bidders by offering a minimum bid decrement or the multiples thereof can displace a standing lowest bid 
and become “L1” and this continues as an iterative process. However, no bidder shall be allowed to lower its 
bid below the current L1 by more than 5 decrements at one go. 

 

v)  After the completion of the reverse auction, the Closing Price shall be available for further processing. 
 

vi)  Wherever the evaluation is done on total cost basis, after Reverse Auction, prices of individual line items 
shall be reduced on pro-rata basis. 

 
2.  Schedule for reverse auction: The Reverse Auction schedule will be intimated to the eligible techno-

commercially qualified bidders at a later stage. 
 

3.  Auction extension time: If a bidder places a bid in the last 5 minutes of closing of the Reverse Auction and if that 
bid gets accepted, then the auction’s duration shall get extended automatically for another 5 minutes, for the 
entire auction (i.e. for all the items in the auction), from the time that bid comes in. Please note that the auto-
extension will take place only if a bid comes in those last 5 minutes and if that bid gets accepted as the lowest 
bid. If the bid does not get accepted as the lowest bid, the auto-extension will not take place even if that bid 
might have come in the last 5 minutes. In case, there is no bid in the last 5 minutes of closing of Reverse Auction, 
the auction shall get closed automatically without any extension. However, bidders are advised not to wait till 
the last minute or last few seconds to enter their bid during the auto-extension period to avoid complications 
related with internet connectivity, network problems, system crash down, power failure, etc.  
The above process will continue till completion of Reverse Auction.  
Complaints/ Grievances, if any, regarding denial of service or any related issue should be given in writing thru e-
mail/ fax to M/s. {Service provider} with a copy to BHEL within 15 minutes prior to initial closing time of Reverse 
Auction. 
 

4.  Bid price: The Bidder has to quote the {……………………} Price except GST but inclusive of Packing & Forwarding 
charges, all the routine & type tests as per tender scope, taxes, duties, freight and insurance as specified in 
tender document including loading (if indicated by BHEL due to deviations in technical/ commercial terms) for 
the Items specified. Details are as shown in Excel Sheet for calculation of total cost to BHEL (To be specified by 
Unit as per NIT conditions). 
 

5.  Bidding currency and unit of measurement: Bidding will be conducted in Indian Rupees per Unit of the material 
as per the specifications mentioned in the tender. 
In case of foreign currency bids, exchange rate (TT selling rate of State Bank of India) as on scheduled date of 
tender opening (Part-I bid) shall be considered for conversion in Indian Rupees. If the relevant day happens to be 
a Bank holiday, then the forex rate as on the previous bank (SBI) working day shall be taken. 
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Ref.: OS/21-22/2439/MFC-CS/05/020                                                                                              Date: 25.11.2021 
 

6.  Validity of bids: Price shall be valid for 3 months from the date of reverse auction. These shall not be subjected 
to any change whatsoever. 
 

7.  Lowest bid of a bidder: In case the bidder submits more than one bid, the lowest bid at the end of Reverse 
Auction will be considered as the bidder’s final offer to execute the work. 
 

8.  Unique user IDs shall be used by bidders during bidding process. All bids made from the Login ID given to the 
bidders will be deemed to have been made by the bidders/ bidders’ company. 
 

9.  Post auction procedure: BHEL will proceed with the Lowest Bid in the Reverse Auction for further processing. 
 

10.  Any commercial/ technical loading shall be separately intimated to respective bidders prior to RA. The excel 
sheet provided in this regard shall cover all these aspects. Commercial/ technical loading if any, shall be added by 
the respective bidder in its price during Reverse Auction. 
Modalities of loading & de-loading shall be separately intimated to the bidders. The responsibility for correctness 
of total cost to BHEL shall lie with the bidders. 
 

11. Reverse auction shall be conducted by BHEL (through M/s {Service Provider}), on pre-specified date, while the 
bidders shall be quoting from their own offices/ place of their choice. Internet connectivity shall have to be 
ensured by bidders themselves. 
 
During the RA process if a bidder is not able to bid and requests for extension of time by FAX/ email/ phone then 
time extension of additional 15 minutes will be given by the service provider provided such requests come 
before 5 minutes of auction closing time. However, only one such request per bidder can be entertained. 
In order to ward-off contingent situation of connectivity failure bidders are requested to make all the necessary 
arrangements/ alternatives whatever required so that they are able to circumvent such situation and still be able 
to participate in the reverse auction successfully. Failure of power or loss of connectivity at the premises of 
bidders during the Reverse auction cannot be the cause for not participating in the reverse auction. On account 
of this, the time for the auction cannot be extended and neither BHEL nor M/s. {Service provider} is responsible 
for such eventualities. 
 

12.  Proxy bids: Proxy bidding feature is a pro-bidder feature to safe guard the bidder’s interest of any internet 
failure or to avoid last minute rush. The proxy feature allows bidders to place an automated bid in the system 
directly in an auction and bid without having to enter a new amount each time a competing bidder submits a 
new offer. The bid amount that a bidder enters is the minimum that the bidder is willing to offer. Here the 
software bids on behalf of the bidder. This obviates the need for the bidder participating in the bidding process 
until the proxy bid amount is decrementally reached by other bidders. When proxy bid amount is reached, the 
bidder (who has submitted the proxy bid) has an option to start participating in the bidding process. 

The proxy amount is the minimum amount that the bidder is willing to offer. During the course of bidding, the 
bidder cannot delete or change the amount of a proxy bid. 

Bids are submitted in decrements (decreasing bid amounts). The application automates proxy bidding by 
processing proxy bids automatically, according to the decrement that the auction originator originally 
established when creating the auction, submitting offers to the next bid decrement each time a competing 
bidder bids, regardless of the fact whether the competing bids are submitted as proxy or standard bids. 
However, it may please be noted that if a manual bid and proxy bid are submitted at the same instant manual 
bid will be recognized as the L1 at that instant. 

In case of more than one proxy bid, the system shall bid till it crosses the threshold value of ‘each lowest proxy 
bid’ and thereafter allow the competition to decide the final L1 price. 

Proxy bids are fed into the system directly by the respective bidders. As such this information is privy only to the 
respective bidder(s). 
 

13.  Bidders are advised to get fully trained and clear all their doubts such as refreshing of Screen, quantity being 
auctioned, tender value being auctioned etc. from M/s. {Service provider}. 
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Ref.: OS/21-22/2439/MFC-CS/05/020                                                                                              Date: 25.11.2021 
 

14.  M/s. {Service provider}, shall arrange to demonstrate/ train the bidder or bidder’s nominated person(s), without 
any cost to bidders. M/s. {Service provider}, shall also explain the bidders, all the business rules related to the 
Reverse Auction. Bidders are required to submit their acceptance to the terms/ conditions/ modalities before 
participating in the Reverse Auction in the process compliance form as enclosed. Without this, the bidder will not 
be eligible to participate in the event. 
 

15.  Successful bidder shall be required to submit the final prices (L1) in prescribed format (Annexure – VI) for price 
breakup, quoted during the Reverse Auction, duly signed and stamped as token of acceptance without any new 
condition (other than those already agreed to before start of auction), after the completion of auction to M/s. 
{Service provider} besides BHEL within two working days of Auction without fail. 
 

16.  Any variation between the final bid value and that in the confirmatory signed price breakup document will be 
considered as tampering the tender process and will invite action by BHEL as per extant guidelines for 
suspension of business dealings (as available on www.bhel.com). 
 

17.  Bidders’ bid will be taken as an offer to execute the work/ supplies the item as per enquiry no. OS/21-
22/2439/MFC-CS/05/020, dated 25.11.2021. Bids once made by the bidder, cannot be cancelled/ withdrawn 
and bidder shall be bound to execute the work as mentioned above at bidder’s final bid price. Should bidder 
back out and not execute the contract as per the rates quoted, BHEL shall take action as per extant guidelines for 
suspension of business dealings (as available on www.bhel.com). 
 

18.  Bidders shall be able to view the following on their screen along with the necessary fields during Reverse 
Auction: 
a. Leading (Running Lowest) Bid in the Auction (only total price of package) 
b. Bid Placed by the bidder 
c. Start Price 
d. Decrement value 
e. Rank of their own bid during bidding as well as at the close of auction. 
 

19.  BHEL’s decision on award of contract shall be final and binding on all the Bidders. 
 

20.  BHEL reserves the right to extend, reschedule or cancel the Reverse Auction process at any time, before 
ordering, without assigning any reason, with intimation to bidders. 
 

21.  BHEL shall not have any liability to bidders for any interruption or delay in access to the site irrespective of the 
cause. In such cases, the decision of BHEL shall be binding on the bidders. 
 

22.  Other terms and conditions shall be as per bidder’s techno-commercial offers and other correspondences, if any, 
till date. 
 

23.  If there is any clash between this business document and the FAQ available, if any, in the website of M/s. {Service 
provider}, the terms & conditions given in this business document will supersede the information contained in 
the FAQs. Any changes made by BHEL/ service provider (due to unforeseen contingencies) after the first posting 
shall be deemed to have been accepted if the bidder continues to access the portal after that time. 
 

24.  Bidder shall not divulge either his Bids or any other exclusive details of BHEL to any other party. If the Bidder or 
any of his representatives are found to be involved in Price manipulation/ cartel formation of any kind, directly 
or indirectly by communicating with other bidders, action as per extant BHEL guidelines for suspension of 
business dealings (as available on www.bhel.com), shall be initiated by BHEL. 

 
 

 
Signature of the Bidder with Stamp 
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ANNEXURE – GST 

Ref.: OS/21-22/2439/MFC-CS/05/020                                                                                              Date: 25.11.2021 
 

GST COMPLIANCE FOR INDIGENOUS SUPPLIERS 
 
 

1. In Response to Tenders for Indigenous supplier will be entertained only if the vendor has a valid GSTIN which 
should be clearly mentioned in the offer. If any specific exemption is available, a declaration with due supporting 
documents need to be furnished for considering the offer.  
 

2. Supplier shall mention their GSTIN in all their invoices and invoices shall be in the format as specified/prescribed 
under GST laws. Invoices shall necessarily contain Invoice number (in case of multiple numbering system is 
being followed for billing like SAP invoice no, commercial invoice no etc., then the Invoice No which is 
linked/uploaded in GSTN network shall be clearly indicated), item description as per P0, Quantity, Rate, Value, 
applicable taxes with nomenclature (like IGST, SGST, CGST & UTGST) separately, HSN/ SAC Code, etc.  
 

3. All invoices shall bear the HSN Code for each item separately (Harmonized System of Nomenclature)/ SAC 
code (Services Accounting Code).  

 
4. A declaration to the effect that all invoice particulars are/were uploaded in the GSTN network/ portal & all tax 

liability as per GST rules and regulations have been and will be discharged, shall be mentioned in the invoice. 
If not mentioned in the invoice, a separate declaration shall be submitted as per the requirement of BHEL.  
 

5. All documents like Test Certificate, LR copy, Guarantee/Warrantee certificate, work completion certificate, any 
other document mentioned in PO, shall be sent along with the vehicle/consignment where ever applicable. For 
all consignments received within the calendar month, input credit will be availed within that month in line with 
monthly returns filing cycle. In case of any discrepancy in the document or non-submission of documents 
mentioned in the PO, then BHEL will not be able to accept or account the material, in such case availing of tax 
credit will be deferred to next month or so.  

 
6. In case of discrepancy in the data uploaded by supplier in the GSTN portal or in case of any shortages or 

rejection in the supply, then BHEL will not be able to avail the tax credit and will notify the supplier of the same. 
Supplier has to rectify the data discrepancy in the GSTN portal or issue credit note (details to be uploaded in 
GSTN portal) for the shortages or rejections in the suppliers, within the calendar month notified by BHEL.  
 

7. For any such delay in availing of tax credit for reasons attributable to supplier (as mentioned above), interest 
(calculated @ SBI Base Rate + 6%) along with penalty if any will be deducted for the delayed period i.e. from 
the month of receipt till the month tax credit is availed, from the running bills.  

 
8. Under GST regime, BHEL has to discharge GST liability on LD recovered from suppliers/contractors. Hence 

applicable GST shall also be recoverable from suppliers/contractors on LD amount. For this Debit note will be 
issued by BHEL indicating the respective supply invoice number. 
 

9. This is to inform that GST portion of invoice, shall be released only upon Vendor declaring such invoice in his 
GSTR-1 and receipt of goods and Tax invoice by BHEL and Confirmation of payment of GST thereon by vendor 
on GSTN portal. Alternatively, BG of appropriate value may be obtained from vendor which shall be valid At 
least one month after the confirmation of date of payment of GST by vendor on GSTN portal and receipt of Tax 
invoice and receipt of goods, whichever is later. Above is subject to receipt of goods/service and tax invoice 
thereof along with vendor declaring invoice in his return and paying GST within timeline prescribed for availing 
ITC by BHEL.  
 

10. That in case vendor delays Declaring such invoice in his return and GST credit availed by BHEL is denied or 
reversed subsequently as per GST law, GST amount paid by BHEL towards such ITC reversal as per GST law 
shall be recoverable from vendor/contractor along with interest levied/ leviable on BHEL. 
 
Note: The above will be followed strictly for processing vendor payments to ensure GST Compliance. 

 
 

Signature of the Bidder with Stamp 
 
 



(A Govt. of India Undertaking)



(A Govt. of India Undertaking)
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4 (B) X 6-12-0014

X 6-12-0015

5 X 6-12-0017 SHELL SEE DRG. HEAD/TORICONE    1

6 X 6-12-0018 SHELL SEE DRG. HEAD/TORICONE    FULL

X 6-12-0020

8 X 6-79-0013
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X 7-12-0001
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7-12-0003 COLD

X 7-12-0004 NO
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7-12-0007       EIL          TPIA
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X 7-12-0011

13 7-12-0012

14 X 7-12-0013

7-12-0014

X 7-12-0015

15 X 7-12-0016

7-12-0017

16 7-12-0018

7-12-0019

7-12-0020

7-12-0021

17 X 7-12-0022

18 A) X 7-12-0023

7-12-0024

B) X 7-12-0025

19 X 7-12-0026

X 7-12-0027

X 7-12-0028

MIDDLE TOP 20 X 7-12-0029

3-5 6-8 7-12-0030

NORMAL 0.78 0.72 7-12-0031

MAXIMUM 1.065 1.009 21 X 7-12-0032

NORMAL 271 172 7-12-0033

MAXIMUM 277 178 7-12-0034

22 7-12-0036 DEMISTER/GRID                                                   -

X 7-12-0037 PAD FOR EXTERNAL ATTACHMENT

7-12-0038 PIPE DAVIT SA 106 GR.B / SA 53

TAILING LUG

23

24

25

26 X
27

28

29

30

X X
X PIPE SUPPORT CLEATS

31 X LADDER/PLATFORM CLEATS

X SUPPORT HEIGHT TRAY SUPPORT/BOLTING BARS

X X

UNIT NO: 
;÷fuV l[;k

A 23.08.2019 AKP NNM/RKM

REV DATE BY CHECKED

FORMAT NO.3-1646-0113 REV.2  (20.09.2011) A3-420 X 297

## INSERT PLATE OF 4800 Ø X 48 THK.

`T'      DENOTES CORRESPONDING NOMINAL THICKNESS OF SHELL/DISH END.

200xT LCO PA RERURN (NOTE-38)

X

WELDED QUENCH THICKNESS GIVEN IS TENTATIVE AND MINIMUM. VENDOR SHALL 
DESIGN THE QUENCH TRAYS & SUPPORTING ARRANGEMENT CONSIDERING 

LOAD=1000 Kg/m2 AND PROVIDE HIGHER THICKNESS, IF REQUIRED. FINAL SWAGE 
DIMENSION AND DIMENSION FROM SWAGE TO QUENCH NOZZLES TO BE FINALIZED 
BY FABRICATOR IN CONSULTATION WITH THEIR APPOINTED INTERNAL SUPPLIER.

ALL 80 NB NOZZLES COMING IN CLAD PORTION SHALL BE LWN TYPE AND WELD 
OVERLAYED.

HOT INSULATION : 
TOP SECTION = 40 mm.
MIDDLE SECTION = 65mm
BOTTOM SECTION = 90 mm.

ALL INTERNAL GASKETS SHALL BE SUITABLE FOR THE DESIGN TEMPERATURE.

PROCUREMENT & SUPPLY OF ANCHOR BOLTS/NUTS (BY COLUMN FABRICATOR)- SA 
193 GR.B7/SA 194 GR.2H. FOR DETAIL REFER SKETCH ATTACHED WITH MR.

COLUMN SHALL BE TRANSPORTED TO THE SITE IN TWO PIECES & SITE ASSEMBLED 
AS PER JOB SPEC. NO. B224-80-43-SP-6006 ATTACHED ELSEWHERE IN MR.

TABLE-1

85xT LCO STRIPPER VP. RET.

14 1 16 24 THK. 150 WN RF 4280

REF 
SHT.-5

13 1 6 80 150 WN

48 THK. - WN RF

RF

STD. SPEC. FOR 1.25% Cr-1/2% Mo STEEL PLATES

12 24 THK. 150 WN RF

PAINTING: SURFACE PREPARATION, PRIMER (PRE-ERECTION) & FINAL PAINT (PRE-
ERECTION/FIELD) AS PER B224-000-79-41-PLS-01. TABLE 11.1.2 FOR TOP/MIDDLE 
SECTION & TABLE 11.3.2 FOR BOTTOM SECTION SHALL BE FOLLOWED.

4230

45xT LEVEL XMTR (HOLD)

THERMOWELLS +
(LIQUID SHIELD)
PRESSURE CONNECTION            
(NOTE-42)

-

LO STRIPPER VAP. RET.

ITEM NO. : 111-C-2101

ALL C & L SEAMS INCLUDING C-SEAM, NOZZLE NECK TO FLANGE, PIPE TO PIPE 
FITTING & PIPE TO PIPE SHALL BE FULLY RADIOGRAPHED.

PIPE DAVIT (FOR GUIDANCE)

REVISION APPROVED

KJH

LOCAL HYDROTEST, 100% RADIOGRAPHY & LOCAL PWHT SHALL BE CARRIED OUT 
FOR SITE JOINT.

FOUR SKIN THERMOCOUPLES (BY OTHERS) REQUIRED ON COLUMN AT MID POINT 
OF EACH BED 90º APART (DETAIL OF SKIN THERMOCOUPLE INSTALLATION-

HOLD).

GENERAL NOTES (tujy uksV~l½

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE STATED.
PAD WxT SERVICE

##

ALL REMOVABLE INTERNALS (EXCEPT COKE TRAP) SHALL BE SIZED SO AS TO PASS THROUGH 

MANHOLE. SUITABLE MANWAY CHECK SHALL BE CARRIED OUT BY VENDOR. NUMBER OF 

INTERNAL FLANGES FOR DISTRIBUTORS SHALL DECIDED BY VENDOR ACCORDINGLY.

300xT MANHOLE + B.F. + DAVIT

NOZZLES AND CONNECTIONS ¼uksty o duSD'ku½ (CS+HIC & NACE ZONE)

110xT

24
THK.

150 WN

4230

11

3

BOTTOM

1-2
0.79

1.083

QTY

1

24

3

349

BEDS

OPERATING PRESSURE 
(Kg/cm2g)

F
IL

E
 N

A
M

E
: 

B
2
2
4
-1

1
1
-8

0
-4

3
-D

S
-3

0
0
1
-A

-1

PROJECTION 

NOTE-4

9 1

3 (H)

31
A-C

INLET LINE TO COLUMN IS REFRACTORY LINED. ACTUAL PROCESS I/D IS 63". 
(REFRACTORY ON NOZZLE ASSEMBLY BY OTHERS) (DETAIL AS PER SHT.6 OF 7) 
(REFRACTORY ANCHORS BY VENDOR). NOZZLES ARE 180° APART.

274200

M/S HRRL, RAJASTHANDykbZV

B224

RAJASTHAN REFINERY PROJECT

111

13370050

MAX. SHEAR FORCE AT BASE (H)   

(kg)

dk;Z l[;k
CLIENT : 

8585300239200

353900

QkaÅMs'ku yksfMxa MkVk ¼vksijsfVax dufM'ku)

ykbZlsUlj LVS.MlZ

WIND

-

274200

ykbZlsUlj LisflfQds'lUl

PACKING & ASSOCIATE ATTACHMENTS

INDIAN BOILER REGULATIONS (IBR)

$ 650000 

HOLD UPS ¼gksYM vIl½
DEPARTMENT OF EXPLOSIVES, NAGPUR  (CCOE)

SEISMIC 

(MCE)

LICENSOR'S STANDARD

NOZZLE ELEVATIONS - AS 
MARKEDSEISMIC 

(DBE)

MOC FOR NOZZLE NECK / FLANGE / GASKET / NUTS / BOLTS SHALL BE COMPATIBLE 
WITH CORRESPONDING SHELL MOC. 1146300ERECTION10656000

SA 516 GR.60

DAVIT STRUCTURE

$   APPROXIMATE WEIGHT (kgs) (PER ITEM) ¼,ijkSfDlesaV otu½    

STATUTORY REGULATIONS ¼LVSpqvjh jsxqys'kUl½

DESIGN TEMPERATURE         (0C)

THE INDICATED THICKNESS IS THE MINIMUM ACCEPTABLE AFTER CONSTRUCTION.
VENT

LEAN OIL DRAW+VORTEX 
BREAKER

STD. SPEC. FOR 2.25% Cr-1 MO STEEL PLATESFLANGE GASKET FACE SHALL HAVE 125 AARH FINISH.

FOR NOZZLES ON HEAD PROJECTIONS ARE REFERRED FROM HEAD T.L TO FLANGE 
CONTACT FACE.REFLUX IN (NOTE-38)

RICH OIL RETURN
POST WELD HEAT TREATMENT (NOTE-22)

WORKING TEMPERATURE     (0C) 

SA 105 *

REFERENCE DRAWINGS¼jsQjsUl MkbZx½

LIFTING LUG TOP HEAD TYPE

EARTHING LUG

DETAILS OF FORGED NOZZLES

-

X

SUPP. SPEC. FOR LOW ALLOY STEEL VESSELS

DESIGN DATA ¼fMtkbu MkVk½
ASME SEC.VIII DIV.-1  2017

3.4

RADIOGRAPHY   (NOTE-19)                                            

STD. SPEC. FOR CLAD PLATES TYPE OF HEAD  

JOINT EFFICIENCY                                         

SPECIFICATIONS ¼LisflfQds'kUl½

SUPP. SPEC. FOR CS VESSELS

SUPP. SPEC. FOR CLAD VESSELS

NORTH DIRECTION WHEREVER SHOWN IS WITH RESPECT TO PLAN VIEW.

STD. SPEC. FOR STRUCTRAL QUALITY PLATES

CODE 

CORROSION ALLLOWANCE  (MM)                            

ID OF WELD NECK FLANGES SHALL MATCH WITH CORRESPONDING ID OF NOZZLE 
PIPE.

WORKING PRESSURE             (kg/cm2g)                

DESIGN PRESSURE                (kg/cm2g)    

OPERATING MEDIUM

MDMT                                     (0C)

DENOTES APPLICABLITY

ALL ANCHOR BOLT HOLES TO STRADDLE  N/S CENTRE LINE.

FOR NOZZLES ON SHELL PROJECTIONS ARE REFERRED FROM VESSEL CENTER LINE 
TO FLANGE CONTACT FACE.

GENERAL SPEC. FOR PRESSURE VESSELS

UNLESS STATED OTHER WISE

7

SUPPORT FOR HORIZONTAL VESSEL

STD. SPEC. FOR SS PLATES

SPEC. FOR SURFACE PREPARATION & PROTECTIVE 
COATING

STANDARDS ¼LVS.MMZl½
STD. SPEC. FOR CS COMPONENT IN SOUR SERVICE

WOODEN PILLOWS  FOR SADDLE SUPPORT

PIPE SUPPORT CLEATS

076405C001-111-PDS-0500-2101
DEMISTER DATA SHEET

NUMBER OF ITEMS :

     fMtkbu MkVk     DESIGN DATA

NOZZLE ORIENTATIONS

ISSUED FOR ENGG/BIDS

PIPE DAVIT

REV
DRAWING NUMBER

DETAILS OF INTERNALS
HYDROTEST ( FIELD )

MkbZx uEcj

HYDROTEST(SHOP)

esu QjSD'usVj

DETAILS OF SKIN THERMOCOUPLES 
INSTALLATION ON SHELL

MAIN FRACTIONATOR

3426000$ 3312000

ONE

B224-111-80-43-DS-3001

OPERATING

RETAINING PLATE

DIMENSIONS OF FLANGES FOR NOZZLES UPTO 600NB SHALL BE AS PER ASME B16.5  
AND FOR NOZZLE ABOVE 600NB SHALL BE AS PER ASME B16.47 SERIES-B UNLESS 
SPECIFIED OTHERWISE.

-

SS 316L
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MAX MOMENT AT BASE (M)     (kgm)

LICENSOR'S SPECIFICATION

MARK
FLANGES

FOUNDATION LOADING DATA (OPERATING CONDITION)

TYPE

TRAY SUPPORT AND BOLTING BARS

PROCESS DATA SHEETS

N.A.

SUPPORT RING SIZES FOR PACKED TOWERS

INTERNAL PIPE DISTRIBUTOR

BRACKET FOR NAME PLATE

EXTERNAL STUDS/BOLTS/NUTS                   

GASKET EXTERNAL                                              

SA 106 GR. B * 

SA 106 GR. B * / SA 516 GR.60 *

CLIPS & ATTACHMENTS (EXTERNAL)           

NOZZLE NECK UPTO 250 NB                           

SS 316L

SA 516 GR.70

VACUUM STIFFENER

IS 2062 E250 QUALITY BR

SS 316L

INTERNAL SUPPORTS (WELDED)                             

PACKED BED SUPPORT & HOLD DOWN

N.A.

SUPPORTS FOR INTERNAL FEED PIPE

NOZZLE ORIENTATIONS

LIFTING TRUNION

SKIRT/ SUPPORT BASE                                      

FIRE PROOFING AND INSULATION SUPPORTS

HOT INSULATION SUPPORT FOR HORIZONTAL VESSEL

MANUFACTURER NAME PLATE

ALL SS SURFACES SHALL BE PICKLED AND PASSIVATED AS PER ASTM A380.

35 1

SUPPORT RING AND BOLTING BAR

VORTEX BREAKERS

INLET DEFLECTOR BAFFLE

NOZZLE REINFORCEMENT AND PROJECTION

32 I-J 2

12
A-B

2

25
A-D, K

5

30
A-C

8 80

8

160

80

24
THK.

2

2 I/D

150 4230

150

WN

RF

RF

WN
REF.

SHT.-5

ENGINEERS INDIA LIMITED

bathfu;lZ bafM;k fyfeVsM
IykaV

NEW DELHI

PLANT : 

JOB NO: 

¼Hkkjr ljdkj dk midze½

INTERNAL FLANGES

COLUMN SHALL BE SUBJECTED TO STEAM OUT CONDITIONS OF 0.5 Kg/cm2g 

@1500C.

ANGLE LEG SUPPORT

TOLERANCE ON COLUMN DIAMETER UPTO & ABOVE 8000mm SHALL BE GREATER OF 
± 20mm OR ±0.2% OF DIAMETER. HOWEVER IF STRINGER TOLERANCE ARE 

RECOMMENDED BY INTERNALS SUPPLIER, THE SAME SHALL BE COMPLIED WITH.

MANHOLE WITH HINGED COVER

PIPE LEG SUPPORT

SIGHT GLASSES FOR PRESSURE VESSELS

BRACKET SUPPORT FOR VERTICAL VESSEL

NOZZLE 50NB & BELOW SHALL BE STIFFENED WITH 2 NOS. 40x6 THK. FLATS 900 

APART.

LIFTING TRUNION, TAILING LUGS INCLUDING BRACING ARRANGEMENT FOR SKIRT SHALL BE 

DESIGNED BY VENDOR. (CONSIDERING AN IMPACT FACTOR OF 2). CALCULATION TO BE 

SUBMITTED FOR REVIEW. VENDOR TO PROVIDE INSERT PLATE OF 2 x SHELL THK. WHEREVER 

TAILING LUGS & LIFTING TRUNIONS ARE WELDED TO SHELL. VENDOR TO DESIGN TRUNION & 

TAILING LUGS FOR HANDLING COLUMN SECTIONS AT SITE. TOPMOST TRUNION & BOTTOM MOST 

TAILING LUG SHALL BE ADEQUATE ENOUGH TO WITHSTAND TOTAL ERECTION WT. OF COMPLETE 

COLUMN.

NAME PLATE

NAME PLATE FOR SMALL EQUIPMENT

SA 193 GR.B7M / SA 194 GR.2HM

INTERNAL PARTS (BOLTED)                       

-

SA 516 GR.60 *

SA 234 GR.WPB *

NOZZLE FLANGES/LWN  NOZZLES                            

SKIRT OPENING DETAILS

GASKET INTERNAL 

ALLOWABLE NOZZLE LOADS

INTERNAL STUDS/BOLTS/NUTS                   

S.R NOZZLE NECK

PIPE DAVIT SUPPORT FOR COLD INS. VESSELS

SKIRT/ SUPPORT  

REINFORCEMENT PAD   

SHELL FLANGES

NOZZLE NECK ABOVE 250 NB                        

PIPE FITTINGS (SEAMLESS)                                          

CAPACITY     (M3)        2662

(NOTE-25, 37a)

4.732

SA 516 GR.60 

HEADS

PAINTING/CLEANING                                      

50 mm

SA 516 GR.60 *

SA 516 GR.60 *

ALLOY LINER DETAILS

STANDARD BOLT HOLE ORIENTATION

** TOP SECTION=200°C, MIDDLE SECTION=295°C, BOTTOM SECTION=475°C; BOTTOM SECTION FROM TOP OF BED1 TO 
BOTTOM OF CONE SECTION DESIGNED FOR INTERMITTENT/EXCURSION OF 570 ºC FOR ≤ 100 HOURS/YEAR FOR 30 YEARS.

MANHOLE WITH DAVIT

SHELL/INSERT PLATE

LADDER RUNGS FOR  MANHOLE/DEMISTER

SEE TABLE-1

INT.  3.5 AT TOP EXT.   F.V. @ 200° C

SEE TABLE-1

3.0 (FOR CS PORTION ONLY)

**

MATERIAL OF CONSTRUCTION ¼eSfVfj;y vk¡Q dUlVªD'ku)                                      

(AS PER ASME / IS OR EQUIVALENT)    (CS ZONE) 

HYDROSTATIC TEST         (kg/cm2g)                     HORIZONTAL  

ALL FABRICATED NOZZLES SHALL BE FULLY RADIOGRAPHED. 

PRESSURE (NEW & COLD)                                     

       CIBINSPECTION BY                                           

PAD NOZZLES FOR VESSELS

2:1 ELLIPSOIDAL 

0.91 @3400C 

INSULATION THICKNESS  (mm)       (IH)  (BY OTHERS)  

HEAT TREATMENT                                             

      YES

4180 -

FIRE PROOFING  (BY OTHERS)                                      

IS:875

LWN

B224-000-79-41-PLS-01

SKIRT BASE DETAILS

VESSEL TOLERANCES

EARTH QUAKE SPECIFICATION

WIND SPECIFICATION                                     

175xT

VERTICAL (AT TOP)

SP. GRAVITY 

3

2 160

1
HEAD/TORICONE-AS PER SPEC.

IS: 1893 & SITE SPECTRA

AS PER SPEC. (NOTE-10)

14

       HOT   

SA 516 GR.60

-

110xT

-

355
OPERATING TEMP. (OC)

RF 4180

SEE DRG.

SA 516 GR.60

SA 516 GR.60

SS 316L

TYP. DETAILS OF WIRE MESH DEMISTER SUPPORTS

LADDERS/PLATFORM CLEATS

O.H. VAPOR+COMP. FLG.

ekdZ DokfUVVh 'kMwy o 

fFkduSl
Dykl VkbZi

ukfeuy 

Mka;k bap

2 1 96

NOM. DIA

(INCH)
SCH./THK.

lfoZl

NOZZLE SCHEDULES INDICATED FOR WELD OVERLAY NOZZLES ARE MINIMUM 
REQUIRED. IT SHALL BE FABRICATORS RESPONSIBILITY TO SELECT NOZZLE 
SCHEDULES SO THAT NO SHRINKAGE OR WRAPPING OCCURS DURING WELD 
OVERLAY.

Qsflx izksts'ku iSaM

160xT

160 300

150 RF 4230

4230

RF

WN

300

WN

150

RF 4280

150

RF

A

SIZE OF NOZZLES (AS MARKED)

WN

WN RF 4250

vkbVe uEcj % 111&lh&2101

*  (REFER NOTE-20 & 33)

CHIMNEY TRAYS SS 316L

SHEET 1 OF 7 

$  EXCLUDING WEIGHT OF BOLTED INTERNALS

INTERNAL DETAILS SHOWN IN MDS ARE MINIMUM REQUIRED TO BE FOLLOWED. 
HOWEVER, FABRICATOR TO REFER PDS FOR FINALIZING DETAIL ON INTERNALS 
WHILE OBTAINING FEEDBACK OF THEIR APPOINTED INTERNAL SUPPLIER.

CS SHELL SECTION & TOP DISHED END INCLUDING NOZZLE SHALL MEET NACE+HIC 

REQUIREMENTS AS PER NACE MR 0103 & EIL SPEC. 6-79-0013. HARDNESS OF BASE 

METAL, WELD & HAZ AFTER PWHT SHALL BE 200 BHN MAXIMUM.

LlCENSOR SHALL REVIEW FINAL DESIGN OF INTERNALS. ANY COMMENTS 

OF LICENSOR SHALL BE ABSORBED BY FABRICATOR WITHOUT ANY TIME & 

PRICE IMPLICATION.

SPIRAL WOUND WITH SS 316L METAL WINDING & GRAFOIL FILLER WITH SS 

INNER & CS OUTER RING AS PER ASME B16.20

CNAF (SEE NOTE-26)

INTERNALS PARTS (WELDED) SA 516 GR.60 *

                                                                                    

ALL C & L SEAMS OF SKIRT SHALL BE FULLY RADIOGRAPHED.

SA 516 Gr.60*

XX

X
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X
CLASS TYPE FACING 6-12-0001

6-12-0002

6-12-0011

6-12-0014

33 6-44-0004

34

35

36 SHELL - HEAD/TORICONE    -

SHELL - HEAD/TORICONE    -

37 a)

37 b)

7-12-0001

38 7-12-0002

7-12-0003

39 7-12-0004

40 7-12-0005

7-12-0006

41 7-12-0007 COLD

7-12-0008 NO

42 7-12-0009

43 7-12-0010

7-12-0011       EIL          LLOYDS

44 7-12-0012

7-12-0013

45 7-12-0014

7-12-0015

7-12-0016

7-12-0017

46 7-12-0018

7-12-0019

7-12-0020

47 7-12-0021

7-12-0022

7-12-0023

7-12-0024

7-12-0025

48 7-12-0026

7-12-0027

49 7-12-0028

7-12-0029

50 7-12-0030

7-12-0031

51 7-12-0032

7-12-0033

7-12-0034

7-12-0036

7-12-0037 SKIRT VENT

NOZZLE ELEVATIONS

SUPPORT HEIGHT

UNIT NO: 
;÷fuV l[;k

A 23.08.2019 AKP NNM/RKM

REV DATE BY CHECKED

FORMAT NO.3-1646-0113 REV.2  (20.09.2011) A3-420 X 297

FULL RADIOGRAPHY WHEREVER SPECIFIED SHALL IMPLY 100% 

RADIOGRAPHY OF ALL BUTT WELDS.

NO INSULATION SHALL BE PROVIDED FOR NOZZLE-1.

26 1 10
20+3

CLAD
150 WN

1

6 3 I/D

SPARES SHALL BE SUPPLIED BY FABRICATOR AR PER MR SCOPE OF 

WORK/SUPPLY DOC.
UTILITY

4350WN

ALL REQUIREMENTS MENTIONED IN COLUMN PROCESS DATA SHEET 

ATTACHED WITH MR SHALL BE COMPILED BY VENDOR.

135xT
PRESSURE BALANCE (FROM 

111-V-2601)

14

32 ALL SELF REINFORCED INTEGRALLY FORGED NOZZLES SHALL HAVE LIP 

CONFIGURATION (100% RADIOGRAPHABLE) WITH SMOOTH RADIUS AT 

CORNERS AS SHOWN IN SKETCH.

CS/LAS PLATES SHALL BE IMPACT TESTED AS PER CODE/SPEC.

ALL CLAD PLATES SHALL CONFIRM TO SA263.

ONLY ISR IS ACCEPTABLE. DHT IN PLACE OF ISR IS NOT PERMITTED.

150 WN RF 4280

17

A-B
2 18

20+3

CLAD
300 WN

300 WN 4260

ITEM NO. 111-C-2101

225xT

4230 45xT

WN

300

RF

110xT

RF

RF

2720 45xT

LWN

45xT

4230

LCO DRAW+VORTEX BREAKER
15

A-B
2 18

20+3

CLAD
150 WN RF 4280

20+3

CLAD

24 1 3 I/D @

31

D-G
4

25J

300xT

45xT

MANHOLE + B.F. + DAVIT

2720

PRESSURE BALANCE (FROM 

111-V-2602)

4260 45xT

150

40

30 M

1

3 I/D

300

25G,H,

M
3 24

24+3

CLAD

1

28 1

RF

RF

3 I/D @

300 LWN

RF

RF

VERTICAL (AT TOP)

LEVEL GAUGE (HOLD)

4230

PRESSURE BALANCE (FROM 

111-V-1104)

RF

AS PER SPEC. 

HORIZONTAL  

PAD NOZZLES FOR VESSELS

ALLOY LINER DETAILS

       HOT   

WIND SPECIFICATION                                     

RETAINING PLATE

-

      YES

MANHOLE WITH HINGED COVER

-

LADDER RUNGS FOR  MANHOLE/DEMISTER

WOODEN PILLOWS  FOR SADDLE SUPPORT

MDMT                                     (
0
C)

DESIGN PRESSURE                 (kg/cm
2
g)             

CAPACITY     (M
3
)        

PAINTING/CLEANING                                      

HEAD/TORICONE-

-

-

JOINT EFFICIENCY                                         

-

EARTH QUAKE SPECIFICATION

STANDARD BOLT HOLE ORIENTATION

VORTEX BREAKERS

300xT MANHOLE + B.F. + DAVIT

INSULATION THICKNESS  (mm)                   

INTERNAL FLANGES

MATERIAL OF CONSTRUCTION ¼eSfVfj;y vk¡Q dUlVªD'ku)                                            

(AS PER ASME / IS OR EQUIVALENT)      (CLAD ZONE) (NOTE-33 & 34)

STANDARDS ¼LVS.MMZl½

3 I/D

RF

4260

3 I/D @

SHELL/INSERT PLATE

@

45xT

@

24+3

CLAD

300

@

300 2720

45xTRF

AO

1-2
2

24

8

6

SKV

1-8

32

C-H

4

30D-I

¼Hkkjr ljdkj dk midze½

ENGINEERS INDIA LIMITED

bathfu;lZ bafM;k fyfeVsM

WN

CLIENT : 

PLANT : 

NEW DELHI

3 I/D

INSPECTION BY                                           

IS: 1893 + SITE SPECTRA

HYDROSTATIC TEST         (kg/cm2g)                     

AS PER CODE

FIRE PROOFING                                                             

TYPE OF HEAD  

PRESSURE (NEW & COLD)                                     

OPERATING MEDIUM

IS:875

SUPPORTS FOR INTERNAL FEED PIPE

SKIRT/ SUPPORT  

BRACKET FOR NAME PLATE

-

THERMOWELLS

(LIQUID SHIELD)

SKIRT VENT

THERMOWELL

INTERNAL STUDS/BOLTS/NUTS                   

SKIRT/ SUPPORT BASE                                      

VACUUM STIFFENER

LEVEL XMTR (HOLD)

-

SUPPORT RING AND BOLTING BAR

GASKET INTERNAL

       CIB

-

RF

45xT

250x60

DEMISTER DATA SHEET

PRESSURE CONNECTION 

(NOTE-42)

PIPE SUPPORT CLEATS

TRAY SUPPORT AND BOLTING BARS

$$    SA 182 GR.F11 CL.2 + SS 304L WELD OVERLAY/ SA 336 GR.F11 CL.2 + SS 304L WELD OVERLAY.

A

INLET DEFLECTOR BAFFLE

-

-
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MAX MOMENT AT BASE (M)     (kgm)

LICENSOR'S SPECIFICATION

-

DRAWING NUMBER

MkbZx uEcj

KJHISSUED FOR ENGG/BIDS

INTERNAL PARTS (WELDED/BOLTED)                       

PAD FOR EXTERNAL ATTACHMENTS

BED SUPPORT & HOLD DOWN

HYDROTEST ( FIELD )

     fMtkbu MkVk     

NUMBER OF ITEMS :

BRACKET SUPPORT FOR VERTICAL VESSEL

S.R NOZZLE NECK

                                                                                    

PIPE FITTINGS (SEAMLESS)                                           

FIRE PROOFING AND INSULATION SUPPORTS

NAME PLATE

SKIRT OPENING DETAILS

SKIRT BASE DETAILS

MANHOLE WITH DAVIT

PIPE LEG SUPPORT

EXTERNAL STUDS/BOLTS/NUTS                   

SHELL FLANGES

DETAILS OF FORGED NOZZLES

ANGLE LEG SUPPORT

LIFTING LUG TOP HEAD TYPE

WORKING TEMPERATURE     (
0
C) 

DESIGN TEMPERATURE         (
0
C)

LWN

SP. GRAVITY 

HEAT TREATMENT                                             

STD. SPEC. FOR STRUCTRAL QUALITY PLATESREF.

SHT.-5

RADIOGRAPHY                                               

POST WELD HEAT TREATMENT                    

PROVIDE RETAINING PLATE FOR REINFORCING REFRACTORY (DETAILS AS 

SHOWN ON SHEET 6 OF 7).

LICENSOR'S STANDARD

NOZZLE FLANGES/LWN                              

SELF REINFORCED NOZZLES+NECK EXTENSION

APPROXIMATE WEIGHT (kgs) (PER ITEM) ¼,ijkSfDlesaV otu½

CORROSION ALLLOWANCE  (MM)                            
2720RF

NAME PLATE FOR SMALL EQUIPMENT

ASME SEC.VIII DIV.-1  (LATEST)

15

 BOT. -INT. TOP -

-

INT. TOP -  BOT. -

TOP -  BOT. -

GENERAL SPEC. FOR PRESSURE VESSELS

PROJECTION 

NOTE-4
PAD WxT

UNLESS STATED OTHER WISE
SERVICE

SUPPORT FOR HORIZONTAL VESSEL

VESSEL TOLERANCES

BOTTOMS

lfoZl

WORKING PRESSURE             (kg/cm
2
g)                

GENERAL NOTES (tujy uksV~l½ SPECIFICATIONS ¼LisflfQds'kUl½

STD. SPEC. FOR BQCS PLATE

DENOTES APPLICABLITY

STD. SPEC. FOR SHOP & FIELD PAINTING

SUPP. SPEC. FOR CS VESSELS

CODE 

DESIGN DATA ¼fMtkbu MkVk½

PIPE DAVIT

EARTHING LUG

MANUFACTURER NAME PLATE

HOT INSULATION SUPPORT FOR HORIZONTAL VESSEL

LIFTING TRUNION/TAILING LUG

PIPE DAVIT SUPPORT FOR COLD INS. VESSELS

GASKET EXTERNAL                                              

NOZZLE NECK ABOVE 150 NB

TYP. DETAILS OF WIRE MESH DEMISTER SUPPORTS

REFERENCE DRAWINGS¼jsQjsUl MkbZx½

SEISMIC 

(DB)

STATUTORY REGULATIONS ¼LVSpqvjh jsxqys'kUl½

-

-

-
PIPE DAVIT

-

TRAY SUPPORT/BOLTING BARS

-

-

NOZZLE ORIENTATIONS

WIND

LADDER/PLATFORM CLEATS

SIZE OF NOZZLES 

PIPE SUPPORT CLEATS

SEISMIC 

(MC)

-

QkaÅMs'ku yksfMxa MkVk ¼vksijsfVax dufM'ku)

20 30 THK.

ykbZlsUlj LVS.MlZ

MAX. SHEAR FORCE AT BASE (H)   

(kg)
TYPE

FOUNDATION LOADING DATA (OPERATING CONDITION)

IykaV

JOB NO: 

REVISION APPROVED

M/S HRRL, RAJASTHAN

RAJASTHAN REFINERY PROJECT

111B224

DykbZV

dk;Z l[;k

B224-111-80-43-DS-3001

HOLD UPS ¼gksYM vIl½

DETAILS OF INTERNALS

-

REV

INDIAN BOILER REGULATIONS (IBR)

ERECTION

HYDROTEST(SHOP)

esu QjSD'usVj
DESIGN DATA

MAIN FRACTIONATOR

OPERATING

NOZZLE REINFORCEMENT AND PROJECTION

SA 387 GR.11 CL.2 + SS 304L CLAD

SA 387 GR.11 CL.2

SUPPORT RING SIZES FOR PACKED TOWERS

SA 387 GR.11 CL.2 + SS 304L CLAD

-

HEADS               

REINFORCEMENT PAD 

SIGHT GLASSES FOR PRESSURE VESSELS

$$

-

MARK

SPARGE STEAM

NOZZLES AND CONNECTIONS ¼uksty o duSD'ku½ (1.25 Cr+0.5 MO+CLAD ZONE)

VkbZi

300

iSaM

300

ykbZlsUlj LisflfQds'lUl

F
IL

E
 N

A
M

E
 :

 B
2
2
4
-1

1
1
-8

0
-4

3
-D

S
-3

0
0
1
-A

-2

1

1 10

1 8
14+3

CLAD

@

6

4

SCH./THK.
FLANGES

WN RF

'kMwy o 

fFkduSl
DyklekdZ

QTY
NOM. DIA

(INCH)

Qsflx izksts'ku

1 30
24+3

CLAD
300

DokfUVVh
ukfeuy Mka;k 

¼bap½

8

300

3 I/D

24+3

CLAD

@

16 1

20+3

CLAD

300

18

RF

RF

300

LWN

300 LWN

WN

RF

WN

LWN

RF

2820

21 300

22

19 1 20

27201 80+@

27

4370

380xT

45xT STEAM OUT

175xT

LOCATE ALL PRESSURE INSTRUMENTS IN VAPOR PHASE.

4260

-

SA 387 Gr.11 CL.2+SS304L CLAD

SA 234 WP 11+SS304L WELD OVERLAY

SS 304L

SA 193 GR.B16 / SA 194 GR.4

SPIRAL WOUND WITH SS 321H METAL WINDING & GRAFOIL FILLER WITH CS 

OUTER & SS INNER RING AS PER ASME B16.20

SA 387 GR.11 CL.2

CLIPS & ATTACHMENTS (EXTERNAL)           

SS304LPACKING + CHIMNEY TRAY & ASSOCIATE ATTACHMENT

-

SS 304L

SA 335 GR.P11 

SS 304H

SA 387 GR.11 CL.2

NOZZLE ORIENTATIONS

LADDERS/PLATFORM CLEATS

PACKING VENDOR TO DESIGN THE COLLECTOR TRAYS, PACKED BED, 

DISTRIBUTORS & INTERNAL PIPE DISTRIBUTOR.
135xT HCO WASH

LWN RF 4260 45xT

MANHOLE + B.F. + DAVIT

LWN

RF

SA 387 GR.11 CL.2

SA 387 GR.11 CL.2

TENTATIVE LOCATION OF SITE JOINT IS MARKED ON SHT.4 OF 7. HOWEVER 

ACTUAL LOCATION SHALL BE FINALIZED BY COLUMN VENDOR. VENDOR 

SHALL CONSIDER EXTRA LENGTH SUITABLY TO ACCOUNT FOR CUTTING 

SECTION, EDGE PREPARATION FOR REWELDING AT SITE BEFORE 

TRANSPORTATION FROM SHOP TO SITE.

HCO PA RETURN (NOTE-38)

4360 225xT HCO DRAW+VORTEX BREAKER

250xT SLURRY PA RET. (NOTE-38)

85xT

WN RF 4280

SUPPLY OF LADDER & PLATFORMS IS IN SCOPE OF VENDOR. COLUMN 

VENDOR SHALL PROVIDE MATCH MARKED STRUCTURAL MEMBERS FOR 

PLATFORMS & LADDER SUPPORTED ON COLUMN.

vkbVe uEcj % 111&lh&2101

DEPARTMENT OF EXPLOSIVES, NAGPUR  (CCOE)

NOZZLE NECK ABOVE 80 NB UPTO 150 NB SA 335 P11+SS304L WELD OVERLAY

ANCHOR BOLTS/NUTS/WASHER                 SA 193 GR.B7 / SA 194 GR.2H / ASTM F436

300

LWN

LWN

RF

SHEET 2 OF 7

25E,F,

L
3 24

24+3

CLAD
150

@ 300 LWN

34

A-B
2 3 I/D @ 300 LWN

34

C-D
27202 3 I/D 45xT LEVEL GAUGE (HOLD)

ACCESS OPENING

PACKING VENDOR TO CONFIRM PACKED BED HEIGHT.

LOCATE THERMOWELLS IN: VAPOR SPACE BELOW PACKING: NOZZLES 30A-F; 

BOTTOMS LIQ: NOZZLE 30M

FEED ZONE/SLURRY BED TOP AT 120° SPACING: NOZZLES 30G, 30H, 30I & 

30J, 30K, 30L.

LAS MOC OF MIDDLE & BOTTOM SECTION AS DEFINED IN SHT.4 SHALL 

BE N & T.

4260 45xT LEVEL XMTR (HOLD)

2720

LEVEL XMTR (HOLD)

FRESH FEED

32

K-L
2 3 I/D @ 300

DESIGN (BOTH HYDRAULIC & MECHANICAL) PROCUREMENT, FABRICATION, 

SUPPLY & INSTALLATION OF COLUMN INTERNALS (BOTH WELDED AND 

BOLTED) ARE IN SCOPE OF COLUMN FABRICATOR. REFER JOB 

SPECIFICATION & OTHER DOCUMENTS RELATED TO SAME IN BID DOCUMENT.

32

A-B, M-R 8 3 I/D @

RF

FOR DETAIL OF SHEILD FOR LIQUID THERMOWELL (EXCEPT NOZZLE 30M) & 

DETAIL OF VORTEX BREAKER REFER SHT. 22 OF PDS.

300xT

@  5 mm MINIMUM SS 304L WELD OVERLAY 

(FOR MIN. 3 mm UNDILUTED SS304L 

CHEMISTRY)

COLUMN VENDOR SHALL USE CROWN AND PETAL CONSTRUCTION FOR DISH 

ENDS. WHENEVER A NOZZLE IS POSITIONED AT THE CENTRE OF THE DISHED 

END, CROWN DIAMETER SHOULD BE LARGER THAN NOZZLE/ RF PAD 

DIAMETER.

ALL INTERNALS SHALL HAVE ANSI RF FLANGE CONNECTIONS & BE SIZED TO 

PASS THROUGH THE NEAREST MANHOLE.

AS PER EIL STD.

AS PER EIL STD.

X
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X
CLASS TYPE FACING 6-12-0001

6-12-0002

6-12-0011

6-12-0014

6-44-0004

SHELL - HEAD/TORICONE    -

SHELL - HEAD/TORICONE    -

7-12-0001

7-12-0002

7-12-0003

7-12-0004

7-12-0005

7-12-0006

7-12-0007 COLD

7-12-0008 NO

7-12-0009

7-12-0010

7-12-0011       EIL          LLOYDS

7-12-0012

7-12-0013

7-12-0014

7-12-0015

7-12-0016

7-12-0017

7-12-0018

7-12-0019

7-12-0020

7-12-0021

7-12-0022

7-12-0023

7-12-0024

7-12-0025

7-12-0026

7-12-0027

7-12-0028

7-12-0029

7-12-0030

7-12-0031

7-12-0032

7-12-0033

7-12-0034

7-12-0036

7-12-0037 SKIRT VENT

SPOOL PIECE FOR NOZZLE 1 & 2

NOZZLE ELEVATIONS

SUPPORT HEIGHT

UNIT NO: 
;÷fuV l[;k

A 23.08.2019 AKP NNM/RKM

REV DATE BY CHECKED

FORMAT NO.3-1646-0113 REV.2  (20.09.2011) A3-420 X 297

SPIRAL WOUND WITH SS 321H METAL WINDING & GRAFOIL FILLER WITH CS 

OUTER & SS INNER RING AS PER ASME B16.20

#*    2.25 Cr.+1 MO SHALL COMPLY WITH REQUIREMENT FOR STEP COOLING, J FACTOR LESS THAN OR EQUAL TO 100 & X 

FACTOR LESS THAN OR EQUAL TO 15.

PRESSURE CONNECTION 

(NOTE-42)

INSPECTION BY                                           

THERMOWELLS

(LIQUID SHIELD)

SA 387 GR.22 CL.2

SHELL/INSERT PLATE

SIGHT GLASSES FOR PRESSURE VESSELS

LADDER RUNGS FOR  MANHOLE/DEMISTER

PAD NOZZLES FOR VESSELS

ALLOY LINER DETAILS

3 3 I/D 300

300 SRLWN
REF 

SHT.7

-

-

1

300

RF

ITEM NO. 111-C-2101

25I 1

30J-L

24

      YES

MANHOLE WITH HINGED COVER

PRESSURE (NEW & COLD)                                     

RETAINING PLATE

-

RF - MANHOLE + B.F. + DAVIT

       HOT   

AS PER CODE

FIRE PROOFING                                                             

AS PER SPEC. 

EARTH QUAKE SPECIFICATION

WIND SPECIFICATION                                     

-

HEAD/TORICONE-

-

-

JOINT EFFICIENCY                                         

-

IS: 1893 + SITE SPECTRA

-

SP. GRAVITY 

HEAT TREATMENT                                             

INSULATION THICKNESS  (mm)                   

INTERNAL FLANGES

MATERIAL OF CONSTRUCTION ¼eSfVfj;y vk¡Q dUlVªD'ku)                                            

(AS PER ASME / IS OR EQUIVALENT)      (CLAD ZONE) (NOTE-33 & 34, #*)

STANDARDS ¼LVS.MMZl½

MDMT                                     (
0
C)

WOODEN PILLOWS  FOR SADDLE SUPPORT

VERTICAL (AT TOP)HORIZONTAL  HYDROSTATIC TEST         (kg/cm2g)                     

REF.

SHT.-7

@

NEW DELHI

LICENSOR'S STANDARD

DESIGN PRESSURE                 (kg/cm
2
g)             

CAPACITY     (M
3
)        

PAINTING/CLEANING                                      

¼Hkkjr ljdkj dk midze½

ENGINEERS INDIA LIMITED

bathfu;lZ bafM;k fyfeVsM

SRWN

CLIENT : 

PLANT : 

BRACKET FOR NAME PLATE

       CIB

DETAILS OF FORGED NOZZLES

STANDARD BOLT HOLE ORIENTATION

VORTEX BREAKERS

ANGLE LEG SUPPORT

INTERNAL PARTS (WELDED/BOLTED)                       

S.R NOZZLE NECK

SUPPORTS FOR INTERNAL FEED PIPE

SKIRT/ SUPPORT  

BED SUPPORT & HOLD DOWN

VACUUM STIFFENER

TRAY SUPPORT AND BOLTING BARS

SUPPORT RING AND BOLTING BAR

LADDERS/PLATFORM CLEATS

PIPE SUPPORT CLEATS

INTERNAL STUDS/BOLTS/NUTS                   

SKIRT/ SUPPORT BASE                                      

LIFTING TRUNION/TAILING LUG

REFERENCE DRAWINGS¼jsQjsUl MkbZx½

PAD FOR EXTERNAL ATTACHMENTS

3 I/D
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MAX MOMENT AT BASE (M)     (kgm)

LICENSOR'S SPECIFICATION

@

KJHISSUED FOR ENGG/BIDS

REINFORCEMENT PAD

A

OPERATING MEDIUM

-

HYDROTEST ( FIELD )

NUMBER OF ITEMS :

$$    SA 182 GR.F22 CL.3 + SS 304L WELD OVERLAY/ SA 336 GR.F22 CL.3 + SS 304L WELD OVERLAY.

INLET DEFLECTOR BAFFLE

GASKET INTERNAL

-

-

- -

DEMISTER DATA SHEET

SKIRT OPENING DETAILS

SKIRT BASE DETAILS

-

MANHOLE WITH DAVIT

PIPE LEG SUPPORT

EXTERNAL STUDS/BOLTS/NUTS                   

SHELL FLANGES

BRACKET SUPPORT FOR VERTICAL VESSEL

NAME PLATE FOR SMALL EQUIPMENT

                                                                                    

FIRE PROOFING AND INSULATION SUPPORTS

LIFTING LUG TOP HEAD TYPE

lfoZl

NOZZLE FLANGES/LWN                              

SELF REINFORCED NOZZLES+NECK EXTENSION

CORROSION ALLLOWANCE  (MM)                            

TYPE OF HEAD  

RADIOGRAPHY                                               

POST WELD HEAT TREATMENT                    

- QUENCH RETURN

RF
REF 

SHT.7

@  5-6 mm SS 304L WELD OVERLAY (FOR MIN. 

3 mm UNDILUTED SS304L CHEMISTRY)

STD. SPEC. FOR STRUCTRAL QUALITY PLATESFEED (NOTE-24 & 37)+COMP. 

FLG.+SPACER/ BLIND

ASME SEC.VIII DIV.-1  (LATEST)

15

 BOT. -INT. TOP -

-

INT. TOP -  BOT. -

TOP -  BOT. -

CODE 

DESIGN DATA ¼fMtkbu MkVk½

GENERAL SPEC. FOR PRESSURE VESSELS

PROJECTION 

NOTE-4
PAD WxT

UNLESS STATED OTHER WISE
SERVICE

GENERAL NOTES (tujy uksV~l½ SPECIFICATIONS ¼LisflfQds'kUl½
DENOTES APPLICABLITY

STD. SPEC. FOR SHOP & FIELD PAINTING

SUPP. SPEC. FOR CS VESSELS

NAME PLATE

EARTHING LUG

MANUFACTURER NAME PLATE

WORKING PRESSURE             (kg/cm
2
g)                

SUPPORT FOR HORIZONTAL VESSEL

VESSEL TOLERANCES

WORKING TEMPERATURE     (
0
C) 

DESIGN TEMPERATURE         (
0
C)

STD. SPEC. FOR BQCS PLATE

IS:875

TORICONE

PIPE DAVIT SUPPORT FOR COLD INS. VESSELS

GASKET EXTERNAL                                              

NOZZLE NECK ABOVE 150 NB

PIPE FITTINGS (SEAMLESS)                                           

SEISMIC 

(DB)

STATUTORY REGULATIONS ¼LVSpqvjh jsxqys'kUl½

APPROXIMATE WEIGHT (kgs) (PER ITEM) ¼,ijkSfDlesaV otu½

NOZZLE ORIENTATIONS

-

-

DETAILS OF INTERNALS

-
PIPE DAVIT

-

TRAY SUPPORT/BOLTING BARS

-

NOZZLE ORIENTATIONS

WIND

LADDER/PLATFORM CLEATS

SIZE OF NOZZLES 

PIPE SUPPORT CLEATS

SEISMIC 

(MC)

-

QkaÅMs'ku yksfMxa MkVk ¼vksijsfVax dufM'ku)

ykbZlsUlj LVS.MlZ

MAX. SHEAR FORCE AT BASE (H)   

(kg)
TYPE

FOUNDATION LOADING DATA (OPERATING CONDITION)

IykaV

JOB NO: 

REVISION APPROVED

M/S HRRL, RAJASTHAN

RAJASTHAN REFINERY PROJECT

111B224

DykbZV

DRAWING NUMBER

MkbZx uEcjdk;Z l[;k

B224-111-80-43-DS-3001

     fMtkbu MkVk     

HOLD UPS ¼gksYM vIl½

REV

INDIAN BOILER REGULATIONS (IBR)

ERECTION

HYDROTEST(SHOP)

esu QjSD'usVj
DESIGN DATA

MAIN FRACTIONATOR

OPERATING

NOZZLE REINFORCEMENT AND PROJECTION

SA 387 GR.22 CL.2 + SS 304L CLAD

-

SUPPORT RING SIZES FOR PACKED TOWERS

SA 387 Gr. 22 CL.2+SS 304L CLAD

-

PIPE DAVIT $$

SA 387 Gr. 11 CL.2

NOZZLES AND CONNECTIONS ¼uksty o duSD'ku½ (2.25 Cr.+1 MO+CLAD ZONE)

VkbZi

31H 1

iSaM

F
IL

E
 N

A
M

E
 :

 B
2
2
4
-1

1
1
-8

0
-4

3
-D

S
-3

0
0
1
-A

-3

20

MARK

ykbZlsUlj LisflfQds'lUl

QTY
NOM. DIA

(INCH)
SCH./THK.

FLANGES

'kMwy o 

fFkduSl

REFER SHT.-7

Dykl

REF.

SHT.-7
300

ekdZ

1 A-B

Qsflx izksts'kuDokfUVVh
ukfeuy Mka;k 

¼bap½

2 72

SRLWN

RF
REF.

SHT.-7
REF.

SHT.-7

SRWN6

$$

SA 387 Gr.22 CL.2+SS304L CLAD

SA 234 WP 22+SS304L WELD OVERLAY

SS 304L

SA 193 GR.B5 / SA 194 GR.3

SA 516 Gr.70

SS 304L

SA 335 GR.P11 CL.1

SA 336 GR.11 CL.2 + SS 304L WELD OVERLAY

SA 387 GR.22 CL.2

SA 387 GR.22 CL.2

TYP. DETAILS OF WIRE MESH DEMISTER SUPPORTS

HOT INSULATION SUPPORT FOR HORIZONTAL VESSEL

SA 387 GR.22 CL.2/SA 516 Gr.70 (FOR TAILING LUG ON SKIRT ONLY)

CLIPS & ATTACHMENTS (EXTERNAL)           

SS 304LPACKING+CHIMNEY TRAYS

SS 304H

vkbVe uEcj % 111&lh&2101

DEPARTMENT OF EXPLOSIVES, NAGPUR  (CCOE)

NOZZLE NECK ABOVE 80 NB UPTO 150 NB -

ANCHOR BOLTS/NUTS/WASHER                 SA 193 GR.B7 / SA 194 GR.2H / ASTM F436

SHEET 3 OF 7 

X
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v
kbVe uEcj % 111&lh&2101

esu 
Q
jSD
'usVj

LIQUID LEVEL

DETAILS

DETAIL-1

#  INVERT INSIDE OF WITHDRAWAL NOZZLE

TO BE FLUSH WITH TOP OF DRAW-OFF

PAN SUPPORT RING.

LOCATE THERMOWELLS IN

- VAPOUR SPACE BELOW PACKING : NOZZLES 30A-F

- BOTTOM LIQUID : NOZZLE 30M

- FEED ZONE/SLURRY BED TOP AT 120° SPACING : NOZZLES
30G, 30H, 30I,

30J, 30K, 30L

LOCATE PRESSURE INSTRUMENT IN VAPOUR SPACE
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MANUFACTURER’S 
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& ADDRESS  

BHEL-

VISAKHAPATNAM OR 

APPROVED SUB-

CONTRACTORS 

QUALITY ASSURANCE PLAN FOR MAIN FRACTIONATOR COLUMN Customer: HPCL Rajasthan Refinery Limited  
                    (HRRL), Barmer. 
Consultant: Engineers India Limited(EIL) 
 
BHEL Sale Order No: 2439 
Customer LOA Ref: HRRL/LOA/2020/25 
Dt:29.09.2020 

  

Item: Main Fractionator Column                           QAP No: CQP 2516 Rev 0 
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Code of Construction: ASME Section VIII Div.1, Edition 2017 
 

 
 
 
 
 
  
   

  

Sl. No. Item Description Tag Number 

1. Main Fractionator Column 111-C-2101 

 

 
P. Gopi Kishore/Mgr/QA/BHEL 

 

 
A.K. Mandal/AGM/Q & BE /BHEL 

 
 

 

 
Prepared By 

 
Reviewed By  

 
Approved by  
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SL NO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC 
TO BE VERIFIED 

ACCEPTANCE NORMS VERIFYING 
DOCUMENTS 

/RECORDS 

BHEL TPIA 
 

Remarks 

Prod Qua 
 

1.0 Design & Drawings 
approval 

ASME Sec VIII Div.1 Ed 2017, 
MDS 

Approved 
Drawings & 
Calculations 

ASME Sec VIII Div.1 
Ed 2017 

Approved 
Drawings 

- H R  

2.0 Inspection & Test Plan ASME Sec VIII Div.1 Ed 2017 
& Approved Drawings, PR 

Documents & 
inspection stages 

ASME Sec VIII Div.1 
Ed 2017 & Approved 

Drg & PR 

ITP - H R  

3.0 Review of Procedures 

 
3.1 

 
 
 
 

All Manufacturing, Test 
procedures  
 
(NDE, Surface  Preparation 
& Painting, Forming &  
Heat Treatment ) 

ASME SEC.V, ASME Sec IX & 
Sec VIII Div.1 1 Ed 2017, 

PR, APPROVED DRAWING, PR 
Specifications. 

Compliance to 
ASME CODES & 

PR 

ASME SEC.V, ASME 
Sec IX & Sec VIII 
Div.1 1 Ed 2017, 
PR, APPROVED 

DRAWING 

Procedures - H R To be 
submitted for 

information 

3.2 
 

Welding Process WPS/PQR/WPQ 
(shall be within 5 years) 

Compliance to 
ASME CODES & 

PR. 

ASME SEC.V, ASME 
Sec IX & Sec VIII 
Div.1 1 Ed 2017, 
PR, APPROVED 

DRAWING 

WPS/PQR/W
PQ 

 

- H R / 
W 

R-for existing; 
 

W-for New. 

4.0 Raw materials 

4.1 Plates, Pipes & Forgings at 
sourcing locations 

Approved Drawings & 
Purchase Order, PR 

As per PR and 
ASME Sec IIA Ed 

2017 

As per PR and ASME 
Sec IIA Ed 2017 

Test 
Certificates 

 

- H 
 

* *Refer Note -9 

FreeText
All CS materials  shall meet the requirements of  EIL Specification, 6-12-0011,  6-79-0013.  Plates shall be procured with HIC test as per TM-02-84 and shall meet the requirements of specification

FreeText
All Low alloy steel materials shall meet the requirements 6-12-0017, 6-12-0018,clad plates 6-12-0015, stain less steel plates6-12-0020 with respect to C, CE,Composition, NDT, Simulation HT,
hardness, impact, mechanical properties etc
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                    (HRRL), Barmer. 
Consultant: Engineers India Limited(EIL) 
 
BHEL Sale Order No: 2439 
Customer LOA Ref: HRRL/LOA/2020/25 
Dt:29.09.2020 

 

Item: Main Fractionator Column                           QAP No: CQP 2516 Rev 0 
                                                                                      Date: 05.02.2021 
Project: Rajasthan Refinery Project  (RRP)               Page 3 of 16 
 
 

SL NO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC 
TO BE VERIFIED 

ACCEPTANCE NORMS VERIFYING 
DOCUMENTS 

/RECORDS 

BHEL TPIA 
 

Remarks 

Prod Qua 
 

 

4.2 Raw materials after receipt 

4.2.1 Plates for shells, PTC and 
dished ends, All parts 

welded to Pr parts + All 
process wetted parts 

Approved Drawings & 
Purchase Order, PR 

As per PR and 
ASME Sec IIA Ed 

2017 

As per PR and ASME 
Sec IIA Ed 2017 

Test 
Certificates 

- H 
 

H 
 

 

4.2.2 Nozzles, forgings, pipes & 
flanges, and Fittings. 

Approved Drawings & 
Purchase Order 

As per TDC and 
ASME Sec IIA Ed 

2017 & PR 

As per TDC and 
ASME Sec IIA Ed 

2017 & PR 

Test 
Certificates 

- H 
 

H 
 

 

4.2.3 Non-Pressure parts Approved Drawings & 
Purchase Order 

As per material 
specification 

As per material 
specification 

Test 
Certificates 

- H 
 

R  

4.2.4 Welding consumables Purchase Order As per ASME Sec 
IIC Ed 2017 & PR 

As per ASME Sec IIC 
Ed 2017 & PR 

Test 
Certificates 

- H 
 

R  

4.2.5 Fasteners and Gaskets Approved Drawings & 
Purchase Order 

 

As per TDC and 
ASME Sec IIA Ed 

2017 

As per TDC and 
ASME Sec IIA Ed 

2017 

Test 
Certificates 

 

- H R  

4.2.6 Base Ring Template Approved Drawings & 
Purchase Order 

 

As per TDC and 
ASME Sec IIA Ed 

2017 

As per TDC and 
ASME Sec IIA Ed 

2017 

Test 
Certificates 

 

P H R 
 

. 
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SL NO ACTIVITY REFERENCE DOCUMENT CHARACTERISITIC 
TO BE VERIFIED 

ACCEPTANCE NORMS VERIFYING 
DOCUMENTS 

/RECORDS 

BHEL TPIA 
 

Remarks 

Prod Qua 
 

 

5.0 Fabrication of Dished ends  

5.1 Transfer of marking and 
heat number 

As per Material test 
certificates 

Heat no and 
material 

specification 

Approved drawing - P H W  

5.2 Fit up & welding of long 
seam 

Approved Drawings Offset & weld 
geometry 

Approved drawing & 
WPS 

Fit up report P H W  

5.3 100 % PT on root & final 
weld, chipped back LS 

weld, Cu SO4 solution test  
after clad removal $ (typ) 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H RW  

5.4 100 % RT of completed LS 
weld 

Approved Drawings Detection of flaws Approved RT 
Procedure 

RT Films P H R  

5.5 Clad restoration on Long 
seam $ 

Approved Drawings Parameters as per 
WPS, Welder 
Qualification 

WPS - P H -  

 
5.6 

100 % PT on clad 
restoration after each 

pass $ 

Approved Drawings 
 

Detection of flaws Approved PT 
Procedure 

PT Report P H RW  

5.7 Chemical analysis of clad 
(2 samples) per seam $ 

ASME Sec IIC & Clad 
procedure 

As per 
specification 

As per specification Analysis 
report 

(Note-3) 

- H R Per WPS/ 
Welder basis 
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5.8 Forming of dished end Approved Drawings 
ASME Sec VIII Div. 1 

Visual & 
Dimensional 

check,  
Template check 

Approved Drawings Dimension 
Report 

P H -  

5.9 100 % PT of knuckle area 
(Note-2) 

Approved Drawings 
 

Detection of flaws Approved PT 
Procedure 

PT Report P H W  

5.10 100% UT on Crown , 
Knuckle, WEP and straight 

face 

Approved procedures 
 

Thickness 
measurement & 
Dis-bondment 

check $ 

Approved  Drawing, 
procedures  

UT report P H W  

5.11 Visual & Final Dimensions 
including Dished end 
profile checking with 

Template 

Approved Drawing  
ASME Sec VIII Div. 1 

Dimensions Approved Drawing Dimension 
Report 

P H W # # Trial 
Assembly & fit-

up in case of 
Crown & Petal 
construction 

6.0 Fabrication of Main shell along with PTC  

6.1 Plate marking & cutting Approved drawing & cutting 
plan 

Dimensions Approved Drawings - P - - Refer Note-6 

6.2 Shell rolling Approved drawing & cutting 
plan 

Dimensions Approved Drawings - P H -  

6.3 Long seam fit up & welding 
along with test coupon  

Approved Drawings Offset  & weld 
geometry 

Approved drawing & 
WPS 

Fit up report P H W  
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6.4 100 % PT on root & final 
weld ,chipped back LS 

weld 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H R  

 
6.5 

RT of completed LS weld 
& test coupon 

Approved drawings Detection of flaws Approved RT 
Procedure 

RT Films P H R  

6.6 Clad restoration on Long 
seam & test coupon $ 

Approved Drawings Parameters as per 
WPS 

WPS - P - -  

6.7 100 % PT on clad 
restoration each layer $ 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H RW  

6.8 Chemical analysis of clad 
(2 samples) per seam $ 

ASME Sec IIC & Clad 
procedure 

As per 
specification & PR 

As per specification 
& PR 

Analysis 
report 

(Note-3) 

- H W Per welder / 
WPS/ shell 

course basis 

6.9 Ferrite check of clad 
overlay (2 spots per seam) 

$ 

ASME Sec IIC Ed 2017 Ferrite content As per drawing Ferrite 
Report 

- H RW  

6.10  UT on Rolled sections of 
clad and weld overlay $ 

Approved procedures 
 

Disbondment Approved 
procedures, 

UT report P H W  

6.11 Testing of test coupon 
 

ASME Sec VIII Div.1 Ed 2017 Tensile & 
Hardness 

ASME Sec VIII Div.1 
Ed 2017 

Test reports - H RW 
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7.0 Shell to Shell to Circular seam fabrication 

7.1 CS fit up & welding  Approved Drawings Offset  & weld 
geometry 

Approved drawing & 
WPS 

Fit up report P H W  

7.2 100 % PT on root & final 
weld, chipped back CS weld 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H R  

7.3 RT of completed CS weld  Approved drawings Detection of flaws Approved RT 
Procedure 

RT Films P H R  

 
7.4 

Clad restoration on C- seam 
$ 

Approved Drawings Parameters as per 
WPS 

WPS - P - -  

7.5 100 % PT on clad restoration 
after each pass $ 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H RW  

 
7.6 

Chemical analysis of clad 
(2 samples) per seam $ 

ASME Sec IIC & Clad 
procedure 

As per 
specification & PR 

As per specification 
& PR 

Analysis 
report 

(Note-3) 

- H RW  

7.7 Ferrite check of clad overlay 
(2 spots per seam) $ 

ASME Sec IIC Ed 2017 Ferrite content As per drawing Ferrite 
Report 

- H RW  
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8.0 Shell to Dished end circular seam fabrication 

8.1 CS fit up & welding  Approved Drawings Offset & weld 
geometry 

Approved drawing & 
WPS 

Fit up report P H W  

8.2 100 % PT on root & final 
weld, chipped back CS weld 

 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H R  

8.3  RT of completed CS weld  Approved Drawings Detection of flaws Approved RT 
Procedure 

RT Films P H R  

8.4 Clad restoration on C- seam 
$ 

Approved Drawings Parameters as per 
WPS 

WPS - P H -  

 
 

8.5 

100 % PT on clad restoration 
after each pass $ 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H RW  

8.6 Chemical analysis of clad 
(2 samples) per seam $ 

ASME Sec IIC & Clad 
procedure 

As per 
specification & PR 

As per specification 
& PR 

Analysis 
report 

(Note-3) 

- H RW  

8.7 Ferrite check of clad overlay 
(2 spots per seam) $ 

ASME Sec IIC Ed 2017 Ferrite content As per drawing Ferrite 
Report 

- H RW  
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9.0 

Weld overlay of Nozzles, Pipes, Elbows and blind flanges 

9.1 Weld overlay $ Approved drawings Welding 
parameters 

Adherence to WPS - P - -  

9.2 Weld overlay thickness from 
inside the nozzles $ 

Approved drawings Thickness Approved drawings Inspection 
Report 

- H W  

9.3 Chemical analysis of weld 
overlay ( 1 sample per size 
representing manual weld 
overlays of Nozzles, Pipes, 

Fittings) per seam $ 

ASME Sec IIC & Clad 
procedure 

As per 
specification 

As per specification Analysis 
report 

(Note-3) 

- H RW RW-by TPIA is 
applicable 

during sample 
collection only. 

9.4 Ferrite check of weld 
overlay(2 spots per weld 

overlay) ( 1 sample per size 
representing manual weld 
overlays of Nozzles, Pipes, 

Fittings) $ 

ASME Sec IIC Ed 2017 Ferrite content As per drawing Ferrite 
Report 

- H RW  

9.5 100 % PT of weld overlay 
after each pass $ 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H R  
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10.0 Fabrication of Nozzle Assemblies 

10.1 Fit up & welding of C-seams 
of pipes/ elbows/ flanges / 
nozzle neck, internal pipes 

Approved Drawings Offset  & weld 
geometry 

Approved drawing & 
WPS 

Fit up report P H R Functional test 
for Davit. 

10.2 RT of completed CS weld & 
L-seam of rolled nozzles 

Approved Drawings Detection of flaws Approved RT 
Procedure 

RT Films P H R  

 
10.3 

Clad restoration on C-seam 
$ 

Approved Drawings Parameters as per 
WPS  

WPS - P - -  

10.4 100 % PT of weld overlay 
after each pass $,  nozzle to 

flange root welds 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H RW  

10.5 Chemical analysis of weld 
overlay(2 samples) per seam 

$ 

ASME Sec IIC & Clad 
procedure 

As per 
specification 

As per specification Analysis 
report 

(Note-3) 

- H RW RW-by TPIA is 
applicable 

during sample 
collection only. 

10.6 Ferrite check of weld 
overlay (2 spots per seam ( 1 
sample per size representing 

Nozzles, Pipes, Fittings) $ 

ASME Sec IIC Ed 2017 Ferrite content As per drawing Ferrite 
Report 

- H RW  
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11.0 Nozzle to shell/dished end fabrication 

11.1 Marking and openings of 
nozzles on shells 

Approved Drawings Location and 
orientation 

Approved Drawings - P H R  

11.2 PT on gas cut edges Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H R  

11.3 Fit up & welding of nozzles on 
shells or dished ends 

Approved Drawings Offset  & weld 
geometry 

Approved drawing & 
WPS 

Fit up report P H RW  

11.3.
1 

Pneumatic test on RF Pads Approved Drawing Detection of 
leakage 

Approved Drawing Approved 
Drawing 

P H RW  

11.4 100 % PT on chipped back CS 
weld 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H R  

11.5 Clad restoration on welds $ Approved Drawings Parameters as per 
WPS 

WPS - P - -  

 
 
11.6 

100 % PT of weld overlay 
after each pass $ 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H RW  

11.7 Chemical analysis of weld 
overlay(2 samples) per seam 

$ 

ASME Sec IIC & Clad 
procedure 

As per 
specification 

As per specification Analysis 
report 

(Note-3) 

- H RW RW-by TPIA is 
applicable 

during sample 
collection only. 

11.8 Ferrite check of weld 
overlay (2 spots per seam) $ 

ASME Sec IIC Ed 2017 Ferrite content As per drawing Ferrite Report - H RW  

11.9 100 % UT for nozzle to shells 
and nozzle to pipe 

Approved Drawings Detection of flaws Approved UT 
Procedure 

UT Report P H W  
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12.0 

Skirt fabrication,  assembly and Final Inspection 

12.1 Fit up & welding of Skirt,  
Skirt with Vessel 

Approved Drawings Dimensions  & 
weld geometry 

Approved drawing & 
WPS 

Fit up report P H W  

12.2 RT of C-seam & L-seam Approved Drawings Detection of flaws Approved RT 
Procedure 

RT Films P H R  

12.3 100 % PT of welds 
(including root and final 

welds as applicable) 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H W  

12.4 Dimensional inspection of 
Skirt 

Approved Drawings Dimensions Approved Drawings Report P H W  

12.5 Marking of Internal and 
external cleats, supports 

Approved Drawings Dimensions Approved Drawings Report P H R  

   
13.0 

100% UT of attachments 
welded directly to cladding 

Approved procedures 
 

Detection of flaws Approved 
procedures 

UT report P H R Refer Note-12 

14.0 Pneumatic test on RF Pads Approved Drawing Detection of 
leakage 

Approved Drawing Approved 
Drawing 

P H RW  

 
15.0 

Visual & Final dimensional 
inspection before PWHT 

including internals 

Approved Drawings Dimensions, 
orientations 

Approved Drawings Dimensional 
report 

P H H  
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15.1 Internals inside the column 
 
 
 
 

Approved Drawings Dimension, 
Orientation and    
               

1) Ovality in Column 
ID 

2) Support Ring 
Levelness 

 

Approved Drawings, 
& EIL Standard  

7-12-0001  

Dimensional 
report 

P H H  

16.0  PWHT of equipment along 
with PTC 

PWHT procedure Calibration of 
thermocouples/ 

Recorders 

PWHT procedure HT Chart 
review 

P H H for 
relea

se 

 

17.0 Testing of test coupons  
(PTC) 

ASME Sec VIII Div. 1Ed 2017 Tensile & Hardness  ASME Sec VIII Div. 1Ed 
2017 

Test Reports P H W  

18.0 NDE after PWHT 
100% UT on pressure 

retaining weld 

Approved Drawings Detection of flaws Approved UT 
Procedures 

UT Report P H W  

19.0 Spot PT on internal & 
external welds. 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H W  

20.0 Hardness check of all 
pressure part joints on weld 

/ HAZ / PM 

ASME Sec VIII Div. 1Ed 2017 Hardness ASME Sec VIII Div. 1Ed 
2017 & PR 

Test report P H RW  

21.0 Final dimensional inspection 
after PWHT 

Approved Drawings Dimensions, 
orientations 

Approved Drawings Dimensional 
report 

P H H  

FreeText
See comment 2

FreeText
Comment 1: 6-12-0002 para 4.4, 6-12-0003 para 7, 6-12-0007 para 6.5

FreeText
Comment 2:Tensile,side bend, hardness, macro/ micro, IGC tests

FreeText
Comment 3: (a)Radiography required after PWHT. (b) UT in lieu of Radiography requires PMC approval ref. para 5.4.8 of 6-12-0001(c)Clad dished end, toricone, hot formed shells require 100% UT, 10% rest clad for bond integrity

FreeText
See comment 1

FreeText
See comment 3

FreeText
6-12-0003, 6-12-0002
6-12-0007 MR-01-03,6-79-0013
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22.0 PMI Check (only for SS , Alloy 
Steels) 

PR Specification As per ASME Sec 
IIC Ed 2017 

ASME Sec IIA Ed 
2017.  

PMI report P H RW  

23.0 Shop Hydro test 

& Draining, 
drying, inside cleaning. 

Approved Drawings No pressure drop 
or leaks 

Approved hydro 
test procedure; 

draining & drying 
procedure 

Test report P H H Chloride 
content in 

hydro testing 
water to be as 
specified in PR 

24.0 Pickling & passivation of 
weld overlay of nozzles, clad 
surface of shells, dished ends 

and further cleaning and 
drying 

Approved Drawings Visual 
examination 

Approved Drawings 
& PR 

Report P H RW  

 
25.0 

Surface preparation & 
Primer painting,  

 

Approved Drawings Visual 
examination & 

DFT check 

Approved Drawings Report P H RW  

26.0 Primer Paint application Approved Drawings Visual & DFT Approved Drawings Report P H R  

27.0 Cutting of Complete Vessel 
into sections & Weld edge 
preparation for site weld 

Approved drawing / cutting 
plan 

Dimensions Approved Drawings - P H W Refer Note-6 

28.0 Trial assembly of cut 
sections, match marking  

Approved drawing / cutting 
plan 

Dimensions Approved Drawings - P H W  

29.0 Issue of IRN & clearance for 
dispatch 

Approved drawings All stages as per 
this approved ITP 

- Release Note - - H  

FreeText
MPI Inspection of all welds as per 5.4.3 of 6-12-0003
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30.0 Site fabrication  

30.1 Weld edge, CS fit up & 
welding  

Approved Drawings Visual, Offset  & 
weld geometry 

Approved drawing & 
WPS 

Fit up report P H W  

30.2 100 % PT on root & final 
weld, chipped back CS weld 

Approved Drawings Detection of flaws Approved PT 
Procedure 

PT Report P H R  

30.3  RT of completed CS weld  approved drawings Detection of flaws Approved RT 
Procedure 

RT Films P H R For site weld in 
Pressure part 

30.4                       Local PWHT for the column PWHT procedure Calibration of 
thermocouples/ 

Recorders 

PWHT procedure HT Chart 
review 

P H H for 
relea

se 

 

30.5                       Local Box Type Hydro test 
(as specified in drawing)  

Approved Drawings No pressure drop 
or leaks 

Approved hydro 
test procedure; 

draining & drying 
procedure 

Test report P H H  

 30.6 Surface preparation & 
Primer painting 

Approved Drawings Visual 
examination & 

DFT check 

Approved Drawings Report P H RW Only where 
touch up is 
applicable 

30.7 Issue of site IRN  Approved drawings All stages as per 
this approved ITP 

- Release Note - - H  

30.8 Manufacturer’s Data Report 
& Final documentation 

Approved drawings & this 
ITP 

Completeness Approved drawings 
& this ITP 

Reports - H H QAP sign off by 
TPIA 
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Notes: 
1) For qualification any new WPS, or new WPQ, witness of TPIA is envisaged. 
2) In case, the bevel edges are made with gas cutting, the edges shall be 100 % PT tested. 
3) Wherever chemical analysis of weld metal overlay shall be measured, it shall be at a depth of 2/3rd of the cladding thickness from top of the finished 

overlay surface.  
4) Weld over lay thickness cannot be more than 3 mm over and above the required clad thickness.  
5) All specifications as available in drawings shall be complied. 
6) In case site weld is required to be done in line to drawing, suitable extra dimensions are to be provided such that complete equipment after shop hydro 

test is cut into pieces and transported to site followed by seam welding at site.  
7) All requirements as per PR (Purchase Requisition) shall be met. 
8) For weld overlay, electrode for barrier layer E309MoL shall be used in line with EIL Spec. No. 6-12-0007. 
9) Witness by TPIA for indigenous clad plates during explosion bonding activity of base plate with stainless steel plate followed by identification. Witness by 

TPIA for imported plate material. 
10) Extent of RT will be in line to approved drawings. 
11) EIL Spec 6-12-0007 Rev 5 Cl. No. 5.1.5: For welding of clad piping components such as pipe to pipe / pipe fitting from single side where approach from 

clad side is not accessible, shall be done with a welding consumable matching the clad material followed by an intermediate layer of pure iron 
(ARMCO/KARDO Iron) welding filler material and then by a welding consumable matching the base material.  

12) EIL Spec 6-12-0007 Rev 5 Cl. No. 6.1.4: 100% UT shall be carried out of areas where attachments are to be welded directly to the cladding. The above 
areas shall include 50mm width of adjacent areas on both sides of attachment.  

13) $ These stages are applicable for Clad zone only. 
 

Legends: 
 

P: Perform WPS: Welding procedure specification DFT: Dry film thickness LS: Longitudinal Seam welding 

R: Review WPQ; Welder performance Qualification HT Chart: Heat Treatment chart CS-Circular Seam welding 

H: Hold RT: Radiographic testing PR-Purchase Requisition  

W: Witness UT: Ultrasonic testing Prod: Production  

RW: Random Witness PT: Dye penetrant testing Qua: Quality  

 MPT: Magnetic particle testing IRN: Inspection release note issued by 
TPIA 

 

 

FreeText
(a)Low alloy steels: All weld edges shall be checked by MPI  (b) UT of weld edges shall be done as per specifcation 6-12-0003
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All NDT procedures shall meet the requirements of applicable codes and specifications, PR
Scope and extent , acceptance criteria shall be as per applicable drawing and specifications 
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.1  EPOCS  

 
 fo noitanimaxe cihpargoidar rof tnemeriuqer eht seificeps erudecorp sihT  ttub  dedlew

stnioj  non dna ).cte leetS sselniatS ,leetS yollA ,leetS nobraC(leets ni - slairetam suorref    
x gnisu - ro syar   ammag sa syar   swalf gnitaulave dna gnitceted rof noitaidar fo ecruos a

 ZAH dna dlew eht nihtiw ( enoz detceffa taeh )  dedlew eht ot seilppa tI . ni stnioj   erusserp
 .cte sepip dna snmuloc ,sregnahcxe taeh ,slessev   euqinhcet cihpargoidaR  desu  ot

snomed etart   taht IQI deriuqer  deveihca era stnemeriuqer ytisned dna ytivitisnes . 
 
 

.2  YCILOP  
 

.1.2   cihpargoidar ehT eb noitanimaxe   serudecorp eht fo eno ro sa rehtie tuo deirrac
 ni eb ot dnuof dna deifirev era hcihw segap gniwollof eht ni detaremune

etal htiw ecnadrocca  gnicnerefer elbacilppa rehto yna rep sa ro V CES EMSA ts
 .snoitacificeps dna snoitces edoc  

 
.2.2   htiw ecnadrocca ni deifilauq lennosrep ylnO  PVPH LEHB  EDN W  nettir P    ecitcar

 llahs  .noitanimaxe cihpargoidar yna tuo yrrac  
 

 
 

.3  SDRADNATS ELBACILPPA  
 

.1.3  idE V CES EMSA noit  102 9. 

.2.3  C ,I ceS EMSA snoitces edoc noitcurtsno   ,1 viD IIIV ceS EMSA ceS EMSA   IIIV
 viD 9102 noitidE 2  , 1.13B EMSA  6102 noitidE  BN CIBN , noitidE 32  9102 , TNS -

CT -  A1  noitidE 102 6 & 1.trA 9102 noitidE V CES EMSA . 
 
 

.4  METSYS  
 

 noitanimaxe cihpargoidar llA decorp dednema eb seru  devorppa dna   yb deriuqer sa  EDN
level  gnikat III  fo noitaredisnoc otni  

 
.1.4  serudecorp noitanimaxe suoirav ni deniag ecneirepxE . 
.2.4  .smaet tidua fo snoitadnemmoceR  
.3.4  snoitces edoc gnicnerefeR . 
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 eht fo egap hcaE eb tnemucod  ellortnoc yltnednepedni  noisiver dna d eb sutats   detacidni
.egap eltit eht no  

 
.5  NOITARAPERP ECAFRUS  :  

 
 dna )elbissecca erehw(edisni htob no seitiralugerri ecafrus dlew ro selppir dlew ehT
 fo segami eht taht eerged a hcus ot ssecorp elbatius yna yb devomer eb llahs edistuo

 ecafrus  no ytiunitnocsid yna fo egami eht htiw desufnoc eb ro ksam tonnac seitiralugerri
.hpargoidar gnitluser eht  

 
ttub lla fo ecafrus dehsinif ehT -  hsulf eb yam stnioj dedlew htiw   yam ro lairetam esab eht

 ot ton tnemecrofnier htiw ,senorc mrofinu ylbanosaer evah  eht ni deificeps taht deecxe
.noitces edoc gnicnerefer  

 
eb sdleW  denimaxe yllausiv  eerf erusne ot  ksam nac hcihw seitiralugerri ecafrus morf   ro

luciffid esuac seitiunitnocsid gnitceted ni yt  deriuqer fI . eb ecafrus   ecafrus dna dnuorg
devomer snoitcefrepmi . 

 
 

.6  TNEMECROFNIER  
 

 dna lanidutignol dedlew ttub lla fo edis hcae no tnemecrofnier fo ssenkciht ehT
 laitnerefmucric ton stnioj  woleb nevig sa stimil eht deecxe : 

 
 rep sA ceS EMSA - 1 viD IIIV : 

  
      ssenkciht lairetaM
             )mm(   )lanimoN(  

xaM dettimreP tnemecrofnieR mumi  
sdlew ttuB   C &B taC  

)mm(  
sdlew rehtO  

)mm(  
< 4.2  .2 4 8.0  

8.4 ot 4.2  3 0.  5.1  
31 ot 8.4>  0.4  5.2  

52 ot 31>  5 0.  5.2  
15 ot 52>  6 0.  3 0.  
67 ot 15>  6 0.  4 0.  
201 ot 67>  6 0.  5.5  
721 ot 201>  6 0.  6 0.  

721>  8 0.  8 0.  
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 rep sA ceS EMSA - IIIV  :2 viD  
 

      ssenkciht lairetaM
             )mm(   )lanimoN(  

tnemecrofnieR mumixaM dettimreP  
sdlew laitnerefmucriC  
)mm( sebuT & sepiP ni  

sdlew rehtO  
)mm(  

5.2 <  5.2  8.0  
≥ 0.5 < ot 5.2  5.2  5.1  
≥ 0.31 < ot 0.5  0.3  5.2  
≥ 0.52 < ot 0.31  0.4  5.2  
≥  0.52 5 < ot 0 0.  0.4  0.3  
≥  0.05  < ot 0.67  0.4  0.4  
≥ 0.67   < ot 0.001  5.5  5.5  
≥ 0.521 < ot 0.001  0.6  0.6  
≥ 0.521  0.8  0.8  

 
 rep sA ceS EMSA - :I  

 
      ssenkciht lairetaM
             )mm(   )lanimoN(  

tnemecrofnieR mumixaM dettimreP  
sdlew laitnerefmucriC  

sepiP ni  )mm( sebuT &  
sdlew rehtO  

)mm(  
0.3 <  5.2  5.2  

0.5 ot 0.3  0.3  5.2  
5> 0.  31 ot 0.  0.4  5.2  
31> 0.  52 ot 0.  0.5  5.2  
52> 0.05 ot 0.  0.6  0.3  

0.57 ot 0.05>  ro mm 6 fo retaerg ehT  
eht fo htdiw eht semit 8/1  

.)mm ni( dleW  

0.4  
0.001 ot 0.57>  5.5  
0.521 ot 0.001>  0.6  

0.521>  0.8  
 
 

.7   FO NOITCELES HPARGOIDAR  
 

afgA rehtiE   ijuF ro  7D/4D XI  /05  dnarb 001 hpargoidar desu eb  s  
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.8   SNEERCS GNIYFISNETNI  

 
291 muidirI  roF ,X- yar  VK 051( – ) VK 002  kciht mm 51.0 oC , - kciht mm 52.0 06    tnorf

 sneercs gniyfisnetni daeL kcab dna  llahs     .desu eb  
 
 

.9  )IQI( SROITACIDNI YTILAUQ EGAMI  
 
.1.9  NOITCELES  : 

 
.1.1.9  :LAIRETAM  

 
 deifitnedi sa edarg ro puorg lairetam yolla emas eht rehtie morf detceles eb llahs IQI

 ni ES -  rof 747  ro epyt eriw MTSA ES - rof 5201   IQI epyt eloh  ssel htiw edarg ro
osba noitaidar  .dehpargoidar gnieb lairetam eht naht noitpr  

 
.2.1.9  :EZIS  

 
 esacni renniht eht fo ssenkciht( latem esab eht fo ssenkcihT llaw elgnis lanimoN

 gnidulcni )denioj era slatem esab ssenkciht ralimissid detamitse eht  dlew dewolla  
 tnemecrofnier  dna DI ni htob eb DO  snoc  .noitceles IQI rof deredi  desu seulav ehT

 dlew eht fo evitatneserper eb llahs sessenkciht tnemecrofnier dlew detamitse eht rof
 edoc gnicnerefer eht yb dettimrep smumixam eht deecxe ton llahs dna snoitidnoc

r dlew lautca eht fo tnemerusaem lacisyhP .noitces  .deriuqer ton stnemecrofnie
 IQI ni ssenkciht eht fo trap sa deredisnoc eb ton llahs spirts ro sgnir gnikcaB

 .noitceles  refeR .esualC  woleb 41  noitangised IQI fo noitceles eht rof . 
 

 
.2.9  :TNEMECALP  
 
IQI (s) eb  calp dnah sselnu tcejbo eht fo edis ecruos no decalp  .elbisaef ton si IQI fo gni  nI

 eht ,esac hcus IQI   no decalp eb hpargoidar  ot tnecajda decalp ’F‘ rettel a htiw dlew fo edis  
 eht IQI . 

 
eriW  epyt  IQI ’  dlew eht no decalp eb s  eht ot esrevsnart era seriw eht fo shtgnel eht taht os

dlew eht fo sixa lanidutignol   eht ot lellarap dna tnecajda decalp eb s’IQI epyt eloH dna
 ,sixa dlew e ta eno .tops yhpargoidar eht fo dne hca . 

 
 lairetam fo mihs a ,devomer ton si pirts gnikcab ro tnemecrofnier dlew nehW   

t ralimis yllacihpargoidar latem dlew o  yt eloh eht rednu tpek eb  ep .IQI  
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.3.9  I FO REBMUN ’IQ :s  
 

 eno tsael ta ,serusopxe lanoitceridinu roF IQI   egami sraeppa   erehw hpargoidar hcae no
erom ro eno  hpargoidar   hpargoidar eht fo ytisned eht fI  .erusopxe na rof desu era sredloh

 naht erom yb seirav –  %51  tisned eht morf %03+ ro  epyt eloh fo ydob eht hguorht y IQI  ,
 lanoitidda na ,eriw deriuqer eht ot tnecajda ro eb IQI   ro aera lanoitpecxe hcae rof desu

 .nekater si hpargoidar eht dna saera  
 

 a rof tnenopmoc eht fo sixa eht no decalp si ecruos eht erehw stnenopmoc lacirdnilyc roF
is  eerht tsael ta erusopxe elgn ’IQI 021 yletamixorppa decalp eb s 0 .trapa  

 
 
 

.01  )NOITCELES ESRUOS( NOITCELES YGRENE NOITAIDAR  :  
 

 
 ehT eb noitceles   taht hcus r  dna ytivitisnes IQI deriuqe d  .deveihca era ytisne  

 
 ehT ecruos dednemmocer  rgoidar rof  stcejbo fo yhpa si  .woleb sa  

)a   291 muidirI – mm 56 ot 6 morf ssenkciht htiw . 
)b  oC -  06 – .mm 53 evoba ssenkciht rof  
)c  X- 1( stnempiuqe yar 0  VK 0 – VK 002  ) desu eb yam   ssenkciht rof woleb dna mm 21   ot

 eveihca rehgih  ytivitisnes deriuqer fi , . 
 
 

 
.11  KCAB -   NOITAIDAR RETTACS  

 
 

 dael A lobmys   ’B‘ llahs   hpargoidar fo aera eht nihtiw decalp eb  muminim htiw
 fo snoisnemid 11  kciht mm 5.1 dna thgieh mm   hcae fo edis kcab eht no dehcatta eb

hpargoidar  kcab fi enimreted ot redloh -  eht gnisopxe si noitaidar rettacs hpargoidar . 
 
 
 
 
 
 

FreeText
Applicable ranges shall 
be as per provisions
in Article 22 SE 94
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.21   FO METSYS CIFITNEDI :NOITA  
 

 noitalerroc tnenamrep a si ereht taht os yleuqinu deifitnedi eb tsum hpargoidar hcaE
 eht dna dehpargoidar trap eht neewteb hpargoidar . 

 
i tnenamrep fo metsys A hpargoidar eht fo noitacifitned   gniwollof eht htiw dedivorp eb

 .sliated muminim  
 

.1.21  PVPH  aM /lobmyS rerutcafun N ema  emaN/lobmyS s’rotcartnocbuS EDN dna . 

.2.21  rebmuN redrO kroW . 

.3.21  TR detareneg PAS  rebmun  desiar noitisiuqer fi  hguorht  PAS . 

.4.21   .oN redleW  rebmuN traP dna snoitisiuqeR PAS noN rof . 

.5.21  rebmun tnempiuqE , fi  yna . 

.6.21  rebmun maes dleW yna fi , . 

.7.21  S tnemge  ebmun )rekram noitacol( r . 

.8.21  yhpargoidar fo etaD . 

.9.21  riaper tsrif etacidni ot ’2R ,1R‘ retteL cte riaper dnoces , . deriuqer nehw . 
.01.21  hpargoidar nekater etacidni ot ’TR‘ retteL  .deriuqer nehw  
 
 
 

.31  SEUQINHCET GNIKAM HPARGOIDAR : 
 

 yllamroN a dar )ISWS( egami elgnis llaw elgnis .desu eb euqinhcet yhpargoi  
 

txe htiw stcejbo tset roF  mm 98 naht ssel retemaid lanre llaw elbuod )IDWD(   elbuod
 egami lacitpillE  euqinhcet  egami elgnis llaw elbuod )ISWD( ro   repuS ro euqinhcet

 .desu eb   euqinhcet noitisopmi  
 

nehW :etoN(   si euqinhcet IDWD desu t eb erusopxe eno ,  .deificeps esiwrehto sselnu neka
 ecruos ehT  noitisop  ylraelc era segami dlew owt taht hcus eb ehT .detarapes   mumixam

sid / segami dlew owt neewteb noitarapes segami dlew owt neewteb ecnat   dlew eno eb
ecruos eht no decalp eb IQI .htdiw  .edis  

 
esac nI   stohs yhpargoidar fo rebmun tneiciffus seuqinhcet noitisopmi repuS ro ISWD fo
gnirusne   IQI ehT .desu eb maes dlew eht fo egarevoc lluf  eht ot esolc decalp eb

hpargoidar  )”F“ rettel dael a htiw  
 
 
 



 
 

 
     PVPH  

ROF ERUDECORP  
NOITANIMAXE CIHPARGOIDAR  

 

 
oN CORP        : EHB - TDN - TR - 32070  

 NOISIVER    2 :  
TEEHS            : 9   81   fo   

 
 

 
 

.41   IQI NOITCELES : T elbaT rep sA - S EMSA fo 672 9102 noitidE V ce  
 

ssenkciht dleW  
 latem esab(

ssenkciht  
 detamitsE +

dewolla  
)tnemecrofnier  

)mm(  

edis ecruoS  edis hpargoidaR  

  epyT eloH
                                              noitangiseD  

 laitnessE
eloh  

eriW -   
  epyt

 laitnessE
eriw  

  epyT eloH
angiseD                                               noit  

 laitnessE
eloh  

  eriW
  epyt

 laitnessE
eriw  

                   4.6 otpU  21  T2  5 01  T2  4 
        5.9ot 4.6 revO  51  T2  6 21  T2  5 

     7.21ot 5.9 revO  71  T2  7 51  T2  6 
    0.91ot 7.21revO  02  T2  8 71  T2  7 

vO 4.52ot 0.91 re  52  T2  9 02  T2  8 
1.83ot 4.52 revO  03  T2  01  52  T2  9 
8.05ot 1.83 revO  53  T2  11  03  T2  01  
5.36 ot8.05 revO  04  T2  21  53  T2  11  
6.101 ot5.36 revO  05  T2  31  04  T2  21  

4.251 ot 6.101 revO  06  T2  41  05  T2  31  
 

.51   CIRTEMOEG :SSENPRAHSNU  
 
 

xam dednemmoceR woleb detalubat era   gU fo seulav mumi  
 

)mm(   ssenkcihT  lairetaM   gU )mm( mumixaM  
05 rednU  15.0  

05 - 57  67.0  
57 - 001  10.1  

001>  87.1  
 

                                                )sreteM ni DFS(*rotcaf mliF  2 2 * )lairetam fo TVH/boj fo ssenkciht(  
opxE )setunim iC( emiT erus    = -----------------------------------------------------------------------------  06 X  

    ( ecruoS fo MHR ) 
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  :stnemeriuqer lareneG  
 

  noitaidar ni gnikrow snosreP eb saera  iw dedivorp  gnirotinom lennosreP ht
 ecived  dna )sDLT( idaR aera noita   gnirotinom ( secived )sretem yevruS . 

 
  lennosreP :noitacifilauQ    yhpargoidar fo noitacifilauq muminim ehT  rotarepo

eb  deifilauq CRAB   deifitrec dna  .rehpargoidar  
 

  yhpargoidaR fo noitacifilauQ muminim ehT  noitaulavE eb lennosrep  TNSA   /
I leveL TNSI .I  

 
  fo tnetxE :noitanimaxE  .nalp EDN / nalp AQ / gniwarD elbacilppA rep sA  

 
  eht fo noitacifitnedi dna gnikraM :hpargoidar   redro kroW  tnioJ ,.on   topS ,.oN

oN .)s(    yb boj eht no dekram yltnenamrep eb  .gnipmats  gnipmats erehW ton si  
 / edoc yb dettimrep iceps <( noitacif   suorref rof mm6 )setalp  eb sehcteks  

.stops yhpargoidar dna stnioj dlew yfitnedi ot deraperp  
 

   :hpargoidar eht ni dlew fo noitacoL S  ro sworra( srekraM fo te eb )s’V   decalp
 eht fo sedis htob no ta dlew  ael tA .dlew eht fo egde eht morf mm 5 tsael  owt ts

 hcus eb stes  ta decalp  e .tops yhpargoidar eht fo dne hca         
 

  fo tnemngilA noitaidar  :maeb    gnieb aera eht fo ertnec eht ot detcerid eb
dehpargoidar   dna llahs   ot ralucidneprep eb tcejbo eht  .tniop taht ta ecafrus  

 
  fo pal revO hpargoidar :s  W um neh  elpitl hpargoidar  eritne revoc ot desu era s

smaes dlew fo htgnel  a  tnecajd palrevo shpargoidar   ta  tsael  52 mm .  
 

  erusopxe sv ssenkciht gnitacidni strahc erusopxE :semit erusopxE noitaidaR
yar ammaG( emit - rI - 291 ssenkciht ro )  illim sv  A erepm  setunim Am( - stm  ) (X-

)yar  x lairtsudni epyt / dnarb ralucitrap a rof ylevisulcxe deraperp -  yar
hpargoidar  eb llahs  .desu  
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.61  :NOITAULAVE  
 

.1.61   ROF SEITILICAF HPARGOIDAR  :GNIWEIV  
 

 shpargoidaR llahs   eb ni deweiv   a   htiw moor   deudbus krad retfa thgil   seye fo noitatpada
muminim(   5 )setunim   rotanimulli na gnisu tneiciffus fo   rotanimulli ehT  .noitanimulli

llahs   noitanimulli eht tsujda ot ytilicaf evah deriuqer level  .hpargoidar ralucitrap eht rof  
 

.2.61   FO YTILAUQ :SHPARGOIDAR  
 

 llA eb shpargoidar   rehto ro lacimehc ,lacinahcem morf eerf  taht tnetxe eht ot sehsimelb
 yeht tonnac   fo aera eht ni ytiunitnocsid yna fo egami eht htiw desufnoc eb ro ksam

:gnidulcni tseretni  
 

.i  gniggoF  

.ii  skram elbbub ria ,skram retaw ,sniats lacimehc ,skaerts sa hcus skram gnissecorP  

.iii   ,sehctarcs sa hcus skram gnildnaH  ,skram regnif  skram ,skram citats ,skram lian
sneercs gniyfisnetni dael no trid ot eud . 

.vi  .sneercs evitcefed ot eud snoitacidni eslaF  
 

.3.61  CIHPARGOIDAR  :YTISNED  
 

 detarbilac a htiw rehtie detamitse eb ytisneD ehT :tnemerusaem / noitamitse ytisneD
 ro retemotisned  .hpargoidar nosirapmoc egdew pets a htiw  

 
 

 hpargoidar a fo ytisneD  eb llahs tseretni fo aera dna eriw /eloh laitnesse ot tnecajda ta
 morf 8.1  muminim   rof  htiw gniweiv mlif elgnis X- 0.2 dna yaR )muminim(   ammaG rof

syaR lif elpitlum fo gniweiv etisopmoc roF . m ,serusopxe   tes etisopmoc eht fo mlif hcae
.3.1 fo ytisned muminim a evah llahs   ro elgnis rof 0.4 eb llahs ytisned mumixam ehT

.gniweiv etisopmoc  
 

 ytisned ehT tseretni fo aera eht hguorht erehwyna   nihtiw eb –  taht fo %03+ dna %51
guorht deniatbo ytisned  h  ro eloh laitnesse eht ot tnecajda IQI epyt eloh eht fo ydob eht
 laitnesse eht ot tnecajda eriw fo eriw -t IQI epy . 

 
.sgnidaer retemotisned neewteb noitairav rof dewolla si ytisned ni 50.0 fo ecnarelot A  
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oh htiw desu era smihs nehW (IQI epyt el s) er %03+ eht  eht dna ,dedeecxe eb yam noitcirts

r dedivorp ylppa ton od evoba denoitnem stnemeriuqer ytisned muminim IQI deriuqe  
 .tem si ytivitisnes  

 
.4.61  EVISSECXE  RETTACSKCAB  

 
 kcab morf noitcetorp ,dnuorgkcab rekrad a tsniaga sraeppa ’B‘ rettel a fo egami etihw a fI

ttacs  eht dna dedeen si noitaidar re eb hpargoidar   ”61/1 fo teehs dael a gnipeek yb nekater
 eht fo kcab eht ta kciht hpargoidar  .ettessac  

 
.5.61  IQI  YTIVITISNES : 

  
E ro eloH laitnessE evoba derrefer sa eriw laitness   ni “ esualC  ”41   IQI noitceles  .elbisiv eb  

pyt eriw roF  tseretni fo aera eht nihtiw elbisiv eb llahs eriw laitnesse eht s’IQI e
 eht fo evisulcni ,eriw laitnesse eht gninimreted rof desu ssenkciht eht gnitneserper

 ni debircsed snoitairav ytisned elbawolla esualC  .3.61  
 

 
.71  SDLEW FO NOITISOPSID : 
 

 weiver yhpargoidaR nwohs mrof   ni tibihxE  desu eb 1   rof  ,gnidrocer gnitroper   noitaulave
.sliated noitisopsid dna  

 
 dna noitaterpretni retfa elbatpeccanu era hcihw shpargoidar eht no nwohs snoitacidni ehT

eb noitaulave   riapeR .gniguog ro gnidlew ,gnidnirg yb deriaper eb gnidlew   demrofrep
 ehT .rotcepsni eht ot elbatpecca rennam a ni dna erudecorp deifilauq gnisu deriaper dlew  

eb saera  er  erudecorp nettirw htiw ecnadrocca ni dehpargoidar . 
 

.81  STROPER NOITAULAVE & SHPARGOIDAR FO NOITAVRESERP  
 

goidar dna shpargoidar fo tes etelpmoc ehT  noitaulave yhpar eb stroper   rep sa devreserp
.gniwollof eht  

 
      I ceS EMSA 1.13 B &                       sraeY   5 .…  
    IIIV ceS EMSA  viD 1                         shpargoidaR --  IA yb dengis era stropeR ataD lliT  

       stropeR TR – sraeY 3  
   IV ceS EMSA  viD II 2                          .…  3 sraeY  
   sraeY 5 .…                                         3 traP CIBN  
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SLEVEL ECNATPECCA YHPARGOIDAR  
 

I CES EMSA : feR  , IIIV CES EMSA  IIIV CES EMSA ,1 viD  viD  2 noitidE  9102 . 
 

yhpargoidaR lluF  
 
  

noitcefrepmI  aM x htgnel / ezis dettimrep mumi  
 

A  a sa deziretcarahc noitacidni yn
enoz ro kcarc  

noitartenep ro noisuf etelpmocni fo  
elbatpeccanU  

E noitacidni detagnol s 
)woleB  .2  & .1 seton  ees  osla(  

 )a(   rof mm 6  t mm 91ot pu  
 )b( 1

 

3⁄  t  rof  t mm 75 ot mm 91  morf  
 )c(  rof mm 91  t mm 75 revo  

W ereh  si t  dlew eht fo ssenkciht eht  
elbawolla yna gnidulcxe  tnemecrofnier  

R snoitacidni dednuo  sA   ni nevig sdradnats ecnatpecca eht yb deificeps
1 segap  3  1 ot 6. 

 
 :etoN  
 
.1  inioj dlew ttub a roF  ,dlew eht ta sessenkciht tnereffid gnivah srebmem owt gn  t  eht si

 eht ,dlew tellif a sedulcni dlew noitartenep lluf a fI .sessenkciht owt eseht fo renniht
 ni dedulcni eb  tellif eht fo taorht eht fo ssenkciht t. 

 .2 A vah taht snoitacidni dengila fo puorg yn  naht retaerg htgnel etagergga na e  t  fo htgnel a ni
21 t 6 sdeecxe snoitcefrepmi evisseccus eht neewteb ecnatsid eht nehw tpecxe ,  L  erehw  L  si

.puorg eht ni noitcefrepmi tsegnol eht fo htgnel eht  
  
   
  
 
 
 
 
 
 
 
 



 
 

 
     PVPH  

ROF ERUDECORP  
NOITANIMAXE CIHPARGOIDAR  

 

 
oN CORP        : EHB - TDN - TR - 32070  

 NOISIVER    2 :  
TEEHS            : 41   81   fo   

 
 

 
 
 

yhpargoidaR topS  
 

 
  

noitcefrepmI  aM x rep mumi htgnel / ezis dettim  
 

 noitacidni yna
 ro kcarc a sa deziretcarahc

enoz  
 ro noisuf etelpmocni fo

noitartenep  

 
elbatpeccanU  

seitivac ro snoisulcni gals  2

 

3⁄  t  erehw  t  yna gnidulcxe dlew eht fo ssenkciht eht si
.tnemecrofnier elbawolla  

snoitacidni dednuoR   toN ytilibatpecca eht ni rotcaf a  
.dehpargoidar ylluf eb ot deriuqer ton sdlew fo  

 
 
      :etoN  

   tellif eht fo taorht eht fo ssenkciht eht  ,dlew tellif a sedulcni dlew noitartenep lluf a fI
 ni dedulcni eb t  .  

 oitatimil evoba eht nihtiw snoitacidni lareves fI  degduj eb  sdlew eht ,enil ni tsixe sn
 naht erom ton si snoitacidni hcus lla fo snoisnemid tsegnol eht fo mus eht fi elbatpecca

 t 6 fo htgnel a ni  t 6 naht retrohs shpargoidar rof yletanoitroporp ro( t  tsegnol eht fi dna )
3 tsael ta yb detarapes era deredisnoc snoitacidni  L  erehw latem dlew elbatpecca fo  L  si

 eb  snoitacidni elbatpecca fo htgnel mumixam ehT .noitacidni tsegnol eht fo htgnel eht
3

 

6( .ni 4⁄1 naht retrohs snoitacidni hcus ynA .)mm 91(.ni 4⁄   yna rof elbatpecca eb  )mm
 etalp  ssenkciht . 
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snoitacidnI dednuoR rof airetirC ecnatpeccA  
 

 EMSA 4 xidneppA yrotadnaM :feR(  ,I CES noitidE  I VID IIIV CES  9102 ) 
 
 

 

 



 
 

 
     PVPH  

ROF ERUDECORP  
NOITANIMAXE CIHPARGOIDAR  

 

 
oN CORP        : EHB - TDN - TR - 32070  

 NOISIVER    2 :  
TEEHS            : 61   81   fo   

 
 

 

 

 



 
 

 
     PVPH  

ROF ERUDECORP  
NOITANIMAXE CIHPARGOIDAR  

 

 
oN CORP        : EHB - TDN - TR - 32070  

 NOISIVER    2 :  
TEEHS            : 71   81   fo   

 
 

 

 

 



 
 

 
     PVPH  

ROF ERUDECORP  
NOITANIMAXE CIHPARGOIDAR  

 

 
oN CORP        : EHB - TDN - TR - 32070  

 NOISIVER    2 :  
TEEHS            : 81   81   fo   
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.1   :EPOCS  

 
osartlU srevoc erudecorp sihT  noitanimaxE cin  rof )sleets yollA ro nobraC( sdlew citirreF   dna

alC ,launaM yb sgnidd  A- eslup ,nacS -  tcerid ohce dohtem tcatnoc   fo noitceted rof gnitset fo
(snoisulcni dna )gals  tiunitnocsid ranalp non ,skcarc( sei -  ).cte ,noisuf  dna  tnemerusaem ssenkciht

 sa  
)a  w ttub noitartenep lluF ( sdle V elgnis ,V elbuod  epyt tartenep lluF ,)  elzzon dedlew renroc noi

ssenkciht mm01 naht retaerg ro ot lauqe fo slessev erusserp dna reliob rof stnioj . 
)b  ssenkciht mm01 naht retaerg ro ot lauqe ssenkciht htiw sepip ni stnioj ttuB . 
)c  .sgniddalC  
)d  oc ohce esluP cinosartlU launam yb tuo daer ssenkciht tceriD .dohtem tcatn  

 
.2  :METSYS  

  
1.2   ELBACILPPA DNA ERUDECORP NOITANIMAXE :SDRADNATS  

 
 V CES EMSA htiw ecnadrocca ni deraperp eb llahs serudecorp noitanimaxE cinosartlU llA

noitidE  9102   tsael ta yb  EDN  devorppa dna deweiver dna II leveL  yb EDN  .III leveL  
 

2.2  C GNICNEREFER  ECNATPECCA ROF NOITCES EDO :AIRETIRC  
 

2 viD IIIV CES EMSA ,1 viD IIIV CES EMSA ,I CES EMSA  noitidE  9102 1.13B EMSA ,  
8102 noitidE   32 BN CIBN & E noitid  9102 , TNS - CT -  V CES EMSA & 6102 noitidE A1

.1.trA 9102 noitidE  
. 

 
3.2  NATS ELBACILPPA DNA LENNOSREP NOITANIMAXE :SDRAD  

 
 llA  EDN  leveL – I  ,  EDN  leveL –  dna II  EDN  lennosrep III leveL deifilauq era   ecnadrocca ni

 nettirw EDN htiw TNS no desaB( ecitcarp - CT - 6102 A1  &  9102 noitidE V ceS EMSA 1.trA  )
 gniraeppa   dna EDN deifilauQ fo tsiL tsetaL ni  yrrac llahs lennosreP  a tuo  cinosartlU yn

.noitanimaxE   
 

ats etairporppa eht tA  noitanimaxE cinosartlU eht ,eg  snoitisiuqer eht rep sa tuo deirrac eb llahs
 .slortnoC ytilauQ denrecnoc yb desrodne spohs noitcudorp morf  

 
.3  :STNEMERIUQER ERUDECORP NETTIRW  

 
no desab erudecorp sihT  T- fo 124   V CES EMSA noitidE  9102  er eht niatnoc llahs  stnemeriuq

elbaT eht ni detsil   woleb .erudecorp siht fo  
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s a hsilbatse llahs tI seulav fo egnar ro ,eulav elgni   deriuqer nehW  .tnemeriuqer hcae rof

ynA .rotcepsni eht ot detartsnomed eb llahs ecnamrofrep   fo egnar ro eulav deificeps ni egnahc
 nettirw eht fo noitacifilauqer eriuqer llahs evoba denoitnem selbairav laitnesse eht fo seulav

erudecorp . 
 
.4    : NOITIDNOC ECAFRUS  

 
1.4  ESAB  :KCOLB NOITARBILAC ,DLEW ,LAIRETAM  

 
rus dlew dna lairetam esab ehT  eb llahs ecaf rp .gnirednas   dna gnidnirg yb derape   ehT

ab eht fo secafrus gninnacs  eb llahs kcolb noitarbilac cis .gnirednas yb enod  
 

2.4  ECNEREFFID   ERUTAREPMET )kcolb noitarbilac sv ecafrus noitanimaxe(:  
 

 ecnereffid   erutarepmet ehT lac eht dna secafrus noitanimaxe neewteb  eb llahs kcolb noitarbi
 nihtiw  /+ - )F ged 52( C ged 41  . 

 
.5  TNEMPIUQE : 

 
1.5  TNEMURTSNI : 

 
esluP A - ohce -  rednu stnempiuqe EDN fo tsil tnerruc ni gniraeppa tnemurtsni cinosartlu fo epyt

2 fo egnar eht revo seicneuqerf ta noitarepo fo elbapac dna noitarbilac - e zHM 4  htiw deppiuq
 .desu eb llahs lortnoc niag deppets Bd2  
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2.5  STINU HCRAES  :  
 
idutignoL fo eborp maeb thgiartS evaw lan  01 ezis   2 ,Ø mm 42 ot mm - 4  zHM  esrevsnarT ;

,º54   seborp maeb delgna evaw   º06 ,  º07   ekam ; ²mm 9 x 8 )ezis erutainim( ezis lanimon fo
nosdoM  ci    /  supmylO  EG / gnol rtm2 elbatius htiw  .desu  eb llahs selbac eborp  

 
3.5  :TNALPUOC  

 
 llahs erutxim lio esaerg ro lio enihcam ebulyH 03 EAS desu eb  deirrac eb llahs noitarbilaC .

 .sdlew fo noitanimaxe ni desu eb ot tnalpuoc emas eht gnisu tuo  
 

.6  )S( EUQINHCET : 
 

A ,launaM - eslup ,nacS -  tcerid ohce gnisu tcatnoc   dna maeb thgiarts tnemele laud ro elgnis rehtie
.stinu hcraes maeb elgna  

 
.7  :NOITARBILAC  

 
1.7   :NOITARBILAC TNEMPIUQE  

 
 ni demrofrep eb llahs ytiraenil lortnoc edutilpma dna ytiraenil thgieh neercs ehT

ecnadrocca   doirep hcae fo gninnigeb eht ta )noisiver tsetal( 31070 .oN erudecorP htiw
.shtnom 3 yreve ro esu dednetxe fo  

 
2.7  :NOITARBILAC MAEB ELGNA DNA MAEB THGIARTS ROF SEUQINHCET  

 
.1.2.7   :NOITARBILAC EGNAR PEEWS  

 
ar peews ehT ot detsujda eb llahs egn  nim mumi  T2  hgiarts rof  ,maeb t  rof T3  elgna º54

 dna maeb T4   WII na gnisu º06 rof -  1V  2V ro  .kcolb ecnerefer  
 

.2.2.7   :NOITARBILAC YTIVITISNES  
 

nisU neercs TRC eht no dettolp evruc CAD  kcolb noitarbilac cisab talF g 5.1   hcni
kcolB EMSA   .maeb elgnA dna maeb thgiartS htoB rof  

 
.3.2.7  ITARBILAC NO  NOITACIFIREV  :YCNEUQERF  

 
 llahs dna tset hcae fo gninnigeb eht ta detarbilac eb llahs evruc CAD dna egnar peewS

 ,tset hcae fo dne eht ta deifirev eb  
  ,degnahc si metsys tset fo tnenopmoc yna revenehW  
  ,degnahc si rotarepo revenehW  
 ruoh 4 fo slavretni tA  .gnitset suounitnoc gnirud s  

 
.4.2.7   :SEULAV ECNATPECCA NOITAMRIFNOC  

 
  fo %5 ro gnidaer ecnatsid eht fo %01 sdeecxe stniop egnar ecnatsid ni noitaived eht fI

 enimaxeer ,noitarbilac egnar ecnatsid eht tcerroc ,retaerg si reve hcihw peews lluf
lac tsal ecnis saera   .drocer dna noitarbi  

 sesaerced ytivitisnes eht fI  ytivitisnes eht tcerroc edutilpma sti fo Bd2 ro %02 yb   dna
 %02 yb sesaercni ytivitisnes eht fI  .drocer dna noitarbilac tsal ecnis saera enimaxeer
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edutilpma sti fo Bd2 ro   ytivitisnes eht tcerroc t tcerroc h steehs atad e   dilav tsal ecnis
 etarbilacer edutilpma sti fo Bd2 ro %02    dnoyeb seirav ytivitisnes eht fI .noitarbilac

 .drocer dna noitarbilac dilav tsal ecnis saera enimaxeer dna  
 
 

3.7   DLEW TEM  NOITARBILAC GNIDDALC YALREVO LA SKCOLB  
 

.1.3.7   ROF SKCOLB NOITARBILAC :ENO EUQINHCET  
 

T erugif ni nwohs sa eb llahs srotcelfer dna noitarugifnoc kcolb noitarbilac cisab ehT -
 V ceS EMSA fo 1.4.434 elcitrA   edis a rehtiE .4 –  eb yam eloh mottob talf ro eloh dellird

a eb llahs gniddalc yalrevo latem dlew eht fo ssenkciht ehT .desu  taht sa kciht sa tsael t
 ssenkciht eht eciwt tsael ta eb llahs lairetam esab eht fo ssenkciht ehT .denimaxe eb ot

.gniddalc yalrevo latem dlew eht fo  
 

.2.3.7   :ENO EUQINHCET ROF SKCOLB NOITARBILAC ETANRETLA  
 

T erugif ni nwohs sa skcolb noitarbilac ,yletanretlA - 34 .1.2.4.4  T erugif ro - .2.2.4.434   fo
4 elcitrA V ceS EMSA   gniddalc yalrevo latem dlew eht fo ssenkciht ehT .desu eb yam
kciht sa tsael ta eb llahs   llahs lairetam esab eht fo ssenkciht ehT .denimaxe eb ot taht sa

eht eciwt tsael ta eb   fo ssenkciht em dlew eht gniddalc yalrevo lat . 
 

.3.3.7  :OWT EUQINHCET ROF KCOLB NOITARBILAC  
 

erugif eht ni nwohs sa eb llahs srotcelfer dna noitarugifnoc kcolb noitarbilac cisab ehT  
T- 3.4.434  4 elcitrA V ceS EMSA fo  latem esab/ dlew eht ot dellird eloh mottob talf A .

u eb llahs ecafretni .des   latem dlew ro lairetam esab eht morf dellird eb yam eloh sihT
.edis gniddalc yalrevo   tsael ta eb llahs gniddalc yalrevo latem dlew eht fo ssenkciht ehT

eb ot taht sa kciht sa   .ni 1 nihtiw eb llahs latem esab eht fo ssenkciht ehT .denimaxe
ht fo )mm52( e  eht morf demrofrep si noitanimaxe eht nehw ssenkciht kcolb noitarbilac
lairetam esab  ecafrus .  llahs kcolb noitarbilac eht no lairetam esab eht fo ssenkciht ehT

tsael ta eb   noitanimaxe eht nehw gniddalc yalrevo latem dlew eht fo ssenkciht eht eciwt
 si p re .ecafrus gniddalc yalrevo latem dlew eht morf demrof  

 
4.7  GNIDDALC YALREVO LATEM DLEW ROF NOITARBILAC  

 
tnemtaert taeh lanif retfa denimaxe yllacinosartlU eb llahs setalp dalc fo dne dehsiD   rof

.dnob fo kcal  ehw saera no tuo deirrac eb llahs noitanimaxe TU %001  era stnemhcatta er
eb ot   saera tnecajda fo mm05 edulcni llahs saera evobA .gniddalc eht ot yltcerid dedlew

no  .tnemhcatta fo sedis htob  
 

.1.4.7  :ENO EUQINHCET ROF NOITARBILAC  
 

T erugif ni nwohs kcolb noitarbilac eht gnizilitu demrofrep eb llahs snoitarbilaC -
4.234 1.  mumixam eht rof denoitisop eb llahs tinu hcraes ehT .4 elcitrA V ceS EMSA fo  

 edis a nehW .rotcelfer noitarbilac eht morf esnopser – ,noitarbilac rof desu si eloh dellird  
xa eht ot lellarap denoitisop eb llahs tinu hcraes stnemele eht gnitarapes enalp eht fo si  

neercs lluf fo %5 ± %08 si esnopser siht taht os tes eb llahs lortnoc niag ehT .eloh eht  
.level ecnerefer yramirp eht eb llahs sihT .thgieh  

 
.2.4.7   :OWT EUQINHCET ROF NOITARBILAC  
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gif ni nwohs kcolb noitarbilac eht gnizilitu demrofrep eb llahs snoitarbilaC T eru -
4 elcitrA V ceS EMSA fo 3.4.434 . mumixam eht rof denoitisop eb llahs tinu hcraes ehT  

.rotcelfer noitarbilac eht fo mottob eht morf noitacidni elbavloser tsrif eht fo esnopser  
hgieh neercs lluf fo %5 ±%08 si esnopser siht taht os tes eb llahs niag ehT llahs sihT .t  

.level ecnerefer yramirp eht eb  
 

.3.4.7  :ENO EUQINHCET ROF NOITARBILAC ETANRETLA  
 

T erugif ni nwohs skcolb noitarbilac eht gnizilitu demrofrep eb llahs noitarbilaC - 
T erugif ro .1.2.4.434 - 2.2.4.434  4 elcitrA V ceS EMSA fo  eb llahs noitarbilac ehT .

p ;swollof sa demrofre  
 

,rotcelfer eht morf esnopser mumixam eht rof denoitisop eb llahs tinu hcraes ehT )a(  
hw .edutilpma tsehgih eht sevig hci  

T erugif eht ni nwohs kcolb eht nehW)b( - eht gnitarapes enalp eht ,desu si 2.2.4.434  
 stnemele laud eht fo stnemele  llahs tinu hcraes denoitisop eb   eht fo sixa eht ot lellarap

eloh . 
sihT .thgieh neercs lluf fo %5 ± %08 si esnopser siht taht os tes eb llahs niag ehT )c(  

.neercs eht no noitacidni eht fo kaep eht kraM .level ecnerefer yramirp eht eb llahs  
ignahc tuohtiW)d( mumixam rof tinu hcraes eht noitisop ,sgnittes tnemurtsni eht gn  

.neercs eht no skaep rieht kram dna srotcelfer rehto eht fo hcae morf esnopser   
.evruc CAD a edivorp ot rotcelfer hcae rof skram neercs eht tcennoC )e(  

 
etoN  : nob fo kcal rof noitanimaxe nehW gniddalc yalrevo latem dlew dna d   si snoitacidni walf

noitanimaxe nehW .desu eb llahs enO euqinhceT ,deriuqer   ,deriuqer si ylno dnob fo kcal rof
.desu eb yam owT euqinhceT  

 
.8  :GNINNACS  

 
1.8  :LARENEG   

 
.1.1.8  :ECAFRUS NOITANIMAXE  

 morf tuo deirrac eb llahs   noitanimaxE ytitnedi - ecafrus dehcnup . 
.2.1.8   :EGAREVOC  

 llahS no eb     ot 0 morf dlew eht fo sedis htob 1½ piks . 
.3.1.8  :PALREVO NACS  

palrevo llahs tinu hcraes eht fo ssap hcaE   evitca eht fo %01 fo muminim a  recudsnart
noitcerid eht ot ralucidneprep noisnemid )tnemele cirtceleozeip(   .nacs eht fo  

.4.1.8  :YTIVITISNES DNA DEEPS  
 gninnacs a ta dnoces rep ”6 gnideecxe ton deeps a ta dennacs eb llahs dlew ehT

o CAD eht evoba Bd 6 ytivitisnes .)LRP( leveL ecnerefeR yramirp r  
 

2.8   :LAIRETAM ESAB  
 

tnerap tnecajda ,dlew fo noitanimaxe maeb elgna ot roirP  ot pu lairetam   htdiw a 4 fo T  htob no
 eht fo sedis llahs dlew   eb htiw dennacs   ot tinu hcraes maeb thgiarts a seitiunitnocsid dnif   taht

 maeb elgna tneuqesbus gnirud deniatbo snoitacidni fo noitaterpretni htiw erefretni dluoc
  .gninnacs  

of ytiunitnocsid ynA  esuac a eb ton dna detagitsevni eb llahs tinu hcraes maeb thgiarts yb dnu
 .tnemele fo noitcejer fo  
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3.8  :DLEW  
 

 noitceted rof stinu hcraes maeb selgna tnereffid owt htiw dennacs eb llahs dleW  fo
lanidutignoL  seitiunitnocsid esrevsnart dna  

 
.1.3.8  TNETXE DNA NOITCERID  :GNINNACS FO  

 
.1.1.3.8   :MAES DLEW EHT OT LELLARAP SROTCELFER  

 
 htob morf sixa dlew eht ot selgna thgir etamixorppa ta detcerid eb llahs maeb elgna ehT
 eborp dna elbissop nehw ecafrus emas eht no )snoitcerid 2 morf si ,.e.i( dlew eht fo edis

ap ot sa os detalupinam  dna dlew eht fo emulov deriuqer eht ’orht ygrene cinosartlu ss
.lairetam esab tnecajda  

 
.2.1.3.8   SROTCELFER OT ESREVSNART  :DLEW EHT  

 
 tinu hcraes ehT .sixa dlew eht ot lellarap yllaitnesse detcerid eb llahs maeb elgna ehT

 cinosartlu eht taht os detalupinam eb llahs  fo emulov deriuqer eht ’orht sessap ygrene
 tinu hcraeS .lairetam esab tnecajda dna dlew eb llahs  081 detator   eht dna º  noitanimaxe

detaeper  .  
 

.9  :GNIZIS  
 

1.9   :SNOITACIDNI GNIZIS FO DOHTEM  
 

tilpma mumixam flah yb derusaem eb llahs snoitacidni fo noisnemid htgneL  edu .dohtem  
 

2.9   NOITARBILAC :NOITCERROC   
 

 eb llahs ecafrus gninnacs& kcolb noitarbilac neewteb ecnereffid hsinif ecafrus ehT
.noitcerroC refsnarT gnisu yb detasnepmoc  

 
 srotcelfer ranalp rof noitcerider dna noisrevnoc edoM ot eud noitcerroc noitarbilaC

dneprep  etisoppo eht raen ro ta ecafrus noitanimaxe eht ot raluci si ecafrus   rep sa tuo deirrac
.gniwollof eht  

 
 eht fo ecafrus etisoppo eht no hcton eht morf edutilpma mumixam rof tinu hcraes eht noitisoP

ht fo kaep fo noitisop eht kram dna kcolb noitarbilac cisab neercs eht no noitacidni e  
 maeb elgna º54 a rof CAD evoba 1 ot 2 noitacidni na evig yam hcton ecafrus etisoppo ehT
 tsum hcton eht morf snoitacidni eht ,eroferehT .tinu hcraes º06 a rof CAD ½ dna tinu hcraes

o eht ta srotcelfer gnitaulave nehw deredisnoc eb ecafrus etisopp  
 

.01  : NOITAULAVE  
 

leveL EDN tsael ta yb tuo deirrac eb llahs tI   II gniwollof eht rep sa lennosrep . 
 
 itacol dna erutan rieht rof dennacs eb llahs CAD fo %02 gnideecxe snoitacidni llA  dna no

llahs niag ehT .dedrocer  oma lanoitidda na desaercni eb  rotcelfer noitarbilac on taht os tnu
 .noitaulave gnirud HSF %04 naht ssel si noitacidni  
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  cirtemoeg a gnisuac rotcelfer fo tnetxe dna noitacol ,edutilpma mumixam ,ytitnedi ehT
taeh eht ni setagerges( )s(noitacidni -  sa hcus snoitidnoc ecafrus ,enoz detceffa  toor dlew

 .dedrocer eb llahs )yrtemoeg  
 

  .ton ro cirtemoeg sa noitacidni na gniyfissalC rof deredisnoc eb llahs gniwolloF  
 ssorc a eraperP  .setanidrooc rotcelfer eht yfirev dna tolP -  eht gniwohs hcteks lanoitces

itiunitnocsid ecafrus dna noitisop rotcelfer  .erob retnuoc dna toor sa hcus se  
  ro seuqinhcet cinosartlu rehtO .gniward noitaraperp dlew ro noitacirbaf weiveR

 eurt s’rotcelfer a gninimreted ni lufpleh eb yam sdohtem noitanimaxe evitcurtsednon
 .noitatneiro dna ,ezis ,noitisop  

 
.11  GNITROPER DNA GNIDROCER : 

 
1.11    :GNIDROCER FO DOHTEM  

 
 tibihxe ni dedneppa amroforP eht ni yllaunam dedrocer eb llahs atad tseT -1  dexennA

detroper dna  daer ssenkciht tceriD dna  yb tuo   tcatnoc ohce eslup cinosartlU launam
tibihxe ni dedrocer si dohtem -2. 

 ni elbatcejer lla muminim a sA non ,kcarC( snoitacidni fo epyt ,snoitacid -  gals ,noisuf
htgnel( tnetxe dna noitacol ,).cte htped ,)   .dedrocer eb llahs ecafrus woleb  

 noN -  dedrocer eb llahs CAD fo %05 gnideecxe snoitacidni elbatcejer  
 

esoht ot noitidda ni gniwollof eht niatnoc llahs tropeR  .egap txen dedneppa elbat eht ni denoitnem  
 

 decorP .noisiver dna noitacifitnedi eru  
 ,desu fi ,dna niag level ecnerefer tnemurtsnI  .)s(sgnittes tcejer dna gnipmad  
 tilpma noitacidni )s(rotcelfer ecnerefer gnidulcni( atad noitarbilaC  ecnatsid dna ,)s(edu

idaer .)s(gn  
 col dna noitacifitnedI .dennacs emulov ro dlew fo noita  
 acidni elbatcejer fo drocer ro paM .deraelc saera ro detceted snoit  
 ;sdlew elbisseccani ro ssecca detcirtser fo saerA  
 c gnicnerefer yb deriuqer nehw ,dna ytitnedi lennosrep noitanimaxE noitces edo  

.level noitacifilauq  
 noitanimaxe fo etaD . 

 
.21   :SDRADNATS ECNATPECCA  

 
rep sA  ,I CES EMSA   viD IIIV CES EMSA  viD IIIV CES EMSA ,1 9102 noitidE 2  ,  EMSA

 32 BN CIBN ,1.13B tsetaL  E noitid . 
 

.875 A EMSA rep sa demrofrep eb llahs )sdne dehsiD( etalp dalc no TU  
 

ECCA ECNATP - :SDRADNATS NOITCEJER  
 

 :feR (  ,I CES EMSA  viD IIIV CES EMSA 1 EMSA,  2 VID IIIV CES   noitidE 9102 ) 
 

efrepmI 01 arap rep sa dedrocer snoitc  .woleb sa detaulave eb llahs evoba  
 

.1  a noitartenep etelpmocni ro noisuf fo kcal ,skcarc sa deziretcarahc snoitacidnI  elbatpeccanu er
htgnel fo sseldrager . 
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.2   edutilpma level ecnerefer eht deecxe snoitacidni eht fi elbatpeccanu era snoitcefrepmi rehtO
evah dna   T 3/1 deecxe hcihw shtgnel - (ssenkciht dlew( gnidulcxe )T   elbawolla yna

)tnemecrofnier  .retaerg si revehcihw mm 6 ro  
  

ttuB :setoN   sdlew owt gninioj   sessenkciht tnereffid eht ta   renniht eht si T ,dlew eseht fo   owt
.sessenkciht  

 
CIBN ,1.13B EMSA sa hcus sedoC rehto roF(  E tnerruc evitcepser refer 32BN )noitid  

 
.31  :STROPER ATAD FO NOITAVRESERP  

 
t cinosartlu fo stroper eht llA  .dengis RDM llit devreserp eb llahs tse  

 



 
HPVP 

PROCEDURE FOR  
MAGNETIC PARTICLE 

EXAMINATION 

PROC No     : BHE-NDT-MT-07024  
REVISION   : 2 
SHEET         : 1  OF   11 

 

  

  
  
 

ISSUE NO.2 
 
 

PROCEDURE FOR 
MAGNETIC PARTICLE EXAMINATION 

 
 
 
 

Issue 
No 

Rev 
No 

Date of 
Revision 

Brief Records of Revision 

1 0 02-02-2015 First Edition 

1 1 11-04-2017 Cl no. 3,5,8.6,9,14 revised as per ASME Sec V Edition 2015 

2 1 25-04-2018 Cl no. 3,5,8.2,19,14 revised as per ASME Sec V Edition 2017 

2 2 15-05-2020 Cl. no. 1,6,7.1,7.2 Modified; 13,14,15,16,17,18 renumbered; Cl. 
no. 3,4,9.2,18 revised; Cl.no.8,10,11,12 added. 

 
 
 
 
 
 
 
 

Prepared by 

 
(K. JANAKI RAMULU) 

NDE LEVEL-II 

Reviewed & Approved by 
 

 
 
 

(M.V. RAVI CHANDRA) 
NDE LEVEL- III 

 



 
PVPH  

ROF ERUDECORP   
 ELCITRAP CITENGAM

NOITANIMAXE  

P COR  oN      EHB : - TDN - TM -  42070  
R NOISIVE    : 2 
S TEEH           : 2    FO   31  

 

  

 

STNETNOC FO ELBAT  
 .lC
.oN  

ELTIT   TEEHS
.ON  

1 EPOCS  3 
2 YCILOP  3 
3 SDRADNATS ELBACILPPA  3 
4 METSYS  3 
5 STNEMERIUQER ERUDECORP NETTIRW  4 
6 GNINOITIDNOC ECAFRUS  4 
 1.6  NOITARAPERP ECAFRUS  4 
 2.6  TAREPMET ECAFRUS TRAP FO ERU  5 
7 TNEMPIUQE  5 
 1.7  TNEMPIUQE FO EPYT  5 
 2.7  TNEMPIUQE FO NOTIARBILAC  6 
8 MUIDEM NOITANIMAXE  6 
 SELCITRAP YRD .1.8  6 
 SELCITRAP TEW .2.8  7 
9 NOITANIMAXE  8 
 1.9  EGAREVOC NOITANIMAXE  8 
 2.9   YTISNETNI THGIL MUMINIM  8 
 3.9  CERID NOITAZITNEGAM FO NOIT  9 
01  NOITANIMAXE FO DOHTEM  9 

 DOHTEM NOITAZITENGAM SUOUNITNOC YRD 1.01  9 
 DOHTEM NOITAZITENGAM SUOUNITNOC TEW 2.01  9 
11  SEUQINHCET  01  
21   ELCITRAP SSECXE DNA NOITACILPPA ELCITRAP FO DOHTEM

LAVOMER  
11  

 SELCITRAP YRD 1.21  11  
 2.21  SELCITRAP TEW  11  
31  NOITAULAVE DNA NOITATERPRETNI  21  
41  GNITROPER  21  
51  GNINAELC NOITANIMAXE TSOP  21  
61  NOITAZITENGAMED  21  
71  SDROCER  21  
81  SDRADNATS ECNATPECCA  31  

TIBIHXE -1 DROCER NOITACIFIREV LEVEL THGIL  
TIBIHXE -2 T NOITANIMAXE ELCITRAP CITENGAM  MUC TEEHS EUQINHCE

TROPER  
 
 
 



 
PVPH  

ROF ERUDECORP   
 ELCITRAP CITENGAM

NOITANIMAXE  

P COR  oN      EHB : - TDN - TM -  42070  
R NOISIVE    : 2 
S TEEH           : 3    FO   31  

 

  

 
.1  :   EPOCS  

 
 seitiunitnocsid   ecafrus raen dna ecafrus fo gnitceted rof deilppa eb llahs erudecorP sihT

 ni ,sdlew noitartenep laitrap ,sdlew tellif ,sdlew ttuB  ,sdlew gniguoG kcaB   lluF
 noitartenep elzzoN ,sdlew renroc dna ttub  ,stnenopmoc relioB  fo s  taeh ,slessev erusserp

 strap erusserp noN dna gnipip rewop ,sregnahcxe  ,sgnigrof ,setalp ,sdlew  .cte  orreF fo
slairetaM citengaM   ecafrusbus dna ecafrus tceted ot   seitiunitnocsid  gnisu  elbisiv  yrD & 

 elcitrap tew suounitnoC  P dor   ro ekoY  euqinhcet   teW tnecseroulF dna  ro dorP  ekoY
seuqinhceT . 

 
.2  :YCILOP  

 
1.2   ehT  elcitraP citengaM  eht fo eno rep sa rehtie tuo deirrac eb llahs noitanimaxE

 dna deifirev era hcihw segap gniwollof eht ni detaremune serudecorp  ni eb ot dnuof
 htiw ecnadrocca  EMSA ES C  edoc gnicnerefer elbacilppa rehto yna rep sa ro V

 .snoitacificeps dna snoitces  
 

2.2   ylnO deifilauq lennosrep  M ot T  EDN  / II leveL  TM  EDN III leveL   ecnadrocca ni
ettirw EDN htiw  yna tuo yrrac llahs ecitcarp n  elcitraP citengaM noitanimaxE . 

 
.3  RADNATS ELBACILPPA :SD  

 
1.3  V CES EMSA   noitidE 9102  
2.3  ,I ceS EMSA snoitces edoc noitcurtsnoC  ,1 viD IIIV ceS EMSA   IIIV ceS EMSA

2 viD  noitidE  9102 , 1.13B EMSA  8102 noitidE  32 BN CIBN , E 102 noitid 9, TNS -
CT -  A1  noitidE 6102  &  9102 noitidE V CES EMSA 1.trA . 

 
 

.4  :METSYS  
 

 llA rap citengaM elcit  eb llahs serudecorp noitanimaxe   deriuqer sa devorppa dna dednema
 yb  EDN   III level  fo noitaredisnoc otni gnikat  

 
1.4  serudecorp noitanimaxe suoirav ni deniag ecneirepxE  
2.4  smaeT tiduA fo noitadnemmoceR  
3.4   edoC gnicnerefeR .snoitces  
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.5  ERIUQER ERUDECORP NETTIRW  :STNEM  
 

orp sihT T elbaT no desab erudec -  fo 127  V CES EMSA  noitidE 9102   eht niatnoc llahs
detsil stnemeriuqer  elbaT eht ni  .woleb  

 
eulav elgnis a hsilbatse llahs tI  seulav fo egnar ro ,  .tnemeriuqer hcae rof  deriuqer nehW

t detartsnomed eb llahs ecnamrofrep  ro eulav deificeps ni egnahc ynA .rotcepsni eht o
elbaT ni denoitnem   selbairav   laitnesse eht fo seulav fo egnar   eriuqer llahs

.erudecorp nettirw eht fo noitacifilauqer  
 

 
 
.6   ECAFRUS GNINOITIDNOC  : 

 
1.6  ECAFRUS  NOITARAPERP :  

 
.1.1.6  nimaxE elcitraP citengaM ot roirP  lla dna denimaxe eb ot ecafrus eht ,noita

 ,tnil ,esaerg ,trid lla fo eerf dna yrd eb llahs ”1 tsael ta nihtiw saera tnecajda
 dluoc taht rettam suoenartxe rehto dna lio ,rettaps & xulf gnidlew ,elacs

.noitanimaxe htiw erefretni  
 

.2.1.6   denihcaM ,dnuorg ,dedlew sA  dna  kcaB  .elbareferp era snoitidnoc deguoG
,revewoH   yrassecen eb yam gninihcam ro gnidnirg yb noitaraperp ecafruS

 sihT .seitiunitnocsid ot eud snoitacidni ksam dluoc seitiralugerri ecafrus erehw



 
PVPH  

ROF ERUDECORP   
 ELCITRAP CITENGAM

NOITANIMAXE  

P COR  oN      EHB : - TDN - TM -  42070  
R NOISIVE    : 2 
S TEEH           : 5    FO   31  

 

  

 htiw derevoc strap fo gnitset eht sserdda ton seod erudecorp  ro / dna sgnitaoc
.tnemecnahne tsartnoc ecafrus citengam non  

 
 

.3.1.6   eb llahs gnitset elcitrap citengaM yb denimaxe eb ot era hcihw secafrus ehT
 era sgnitaoc citengamnon yna fI .sgnitaoc citengamnoN lanretxe yna morf eerf

,tneserp  ti  detartsnomed eb llahs  i taht  eht hguorht detceted eb nac snoitacidn
deilppa ssenkciht gnitaoc mumixam gnitsixe . 

 
.4.1.6  :tnemecnahnE tsartnoC ecafruS citengamnoN  

 
 detaocnu ot renimaxe eht yb deilppa eb yam stsartnoc ecafrus citengamnoN

elcitrap ecnahne ot tneiciffus stnuoma ni ylno ,secafrus   nehW .tsartnoc
 taht detartsnomed eb llahs ti ,desu era stsartnoc ecafrus citengamnon
 tnemerusaem ssenkcihT .tnemecnahne eht hguorht detceted eb nac snoitacidni

.deriuqer ton si tnemecnahne tcartnoc ecafrus fo  
 

2.6  ERUTAREPMET  FO  TRAP  ECAFRUS :  
 

et ecafrus ehT  eht nihtiw eb llahs selcitrap yrd htiw denimaxe trap eht fo erutarepm
 eht yb deificeps erutarepmet mumixam nihtiw( Cº 513 ot Cº 71 fo egnar

rerutcafunam  a )selcitrap eht fo eb llahs selcitrap tew dn  mumixam  75   ro Cº
epmet rerutcafunam eht yb deificeps erutar  .selcitrap eht fo  

   
 

.7  :TNEMPIUQE  
 

1.7  EPYT    FO  TNEMPIUQE  :  
 

.1.1.7   fo tsil tnerruc eht ni gniraeppa stnempiuqe gnitset elcitrap citengam elbatroP
tnempiuqE EDN s  ,V032( noitarbilac rednu  egatlov tiucric nepo ,esahp elgnis

ruc suounitnoc / deppets htiw dedivorp )V52<  lortnoc etomer ,lortnoc tner
 rof hctiws rof sdorp ,ffo / no gnihctiws yliratnemom   dna tnerruc fo noitacilppa

.noitazitengam rof desu eb llahs CDWH A0001 xam gnitareneg fo elbapac  
 

.2.1.7   tceted ot desu eb llahs sekoy citengamortcele tnerruc gnitanretlA/tceriD
sid  lanidutignol yb trap eht fo ecafrus eht ot nepo era taht seitiunitnoc

 ton si gnicra erehw secafrus eht enimaxe ot dna dohtem noitazitengam
 .elbacitcarp ton si dohtem dorp ro dettimrep  
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2.7  NOITARBILAC  FO  :TNEMPIUQE  

 
.1.2.7  retemma na htiw tnempiuqe gnizitengam hcaE   detarbilac eb llahs  ecno tsael ta

 ,riaper cirtcele rojam ot detcejbus neeb sah tnempiuqe eht revenehw ro ,raey a
egamad ro ,luahrevo cidoirep  .  

 
.2.2.7   eht yad yreve no esu ot roirp deifirev eb llahs sekoy fo rewop gnizitengam ehT

ehT .desu si ekoy  p gnizitengam  eht revenehw deifirev eb llahs sekoy fo rewo
.deriaper ro degamad neeb sah ekoy  

 
.3.2.7   ta fo rewop gnitfil a evah llahs ekoy citengamortcele tnerruc gnitanretla hcaE

eht ta gk 5.4 tsael   ralimis tcatnoc htiw desu eb lliw taht gnicaps elop mumixam
 eb lliw tahw ot .noitanimaxe eht gnirud desu  

 
.4.2.7   ta fo rewop gnitfil a evah llahs ekoy citengam tnenamrep ro tnerruc tcerid hcaE

eht ta gk 81 tsael   ralimis tcatnoc htiw desu eb lliw taht gnicaps elop mumixam
.noitanimaxe eht gnirud desu eb lliw tahw ot  

 
.5.2.7   eb llahs thgiew hcaE  dna rerutcafunam elbatuper a morf elacs a htiw dehgiew

eht htiw dellicnets   .esu tsrif ot roirp thgiew lanimon elbacilppa thgieW   deen
rennam a ni degamad fi niaga deifirev eb ylno   laitnetop desuac evah dluoc taht

lairetam fo ssol . 
 

 
.8  :MUIDEM NOITANIMAXE  

 
1.8  YRD  ELCITRAP S: 

 
non( selcitrap yrd citengamorref dedivid yleniF -  yrd gniwolf eerf tnecseroulf

 htiw peedarP s/M / arorA s/M yb deilppus ).yerg ro der rehtie sroloc fo selcitrap
DR gamotuA eman dnarb -  mehcorreF seman dnarB htiw mehcorreF s/M ro deR 7

reF dna yerg   .desu eb llahs deR mehcor  
 

2.8  ELCITRAP TEW S: 
 

.1.2.8   :NOITARTNECNOC ELCITRAP TEW  
 

 tnecseroulf noN  tnecseroulf ro  nworb hsidder ro kcalb eb lliw selcitrap tew
 .denimaxe gnieb ecafrus eht htiw tsartnoc etauqeda edivorp taht roloc ni
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dednepsus eb llahs selcitrap teW   eht ot noitacilppa rof retaw ro enesorek ni
 eb llahs stnega gninoitidnoc elbatiuS .gniyarps ro gniwolf yb ecafrus tset
 rof noitcetorp noisorroc dna gnittew reporp edivorp ot retaw eht ot dedda

 .denimaxe gnieb strap eht  
 

ed eb llahs noitartnecnoc htab ehT  gnilttes eht gnirusaem yb denimret
raep fo esu eht hguorht emulov - ebut egufirtnec depahs  1 a htiw -  mets Lm

50.0( - 5.1 a ro snoisnepsus elcitrap tnecseroulf rof )snoisivid Lm -  mets Lm
1.0( - non rof )snoisivid Lm - tnecseroulf   snoisnepsus  llahs noisnepsus ehT .

eb  er eht hguorht nur eb llahs ro ylhguoroht dexim -  ta rof metsys gnitalucric
 .selcitrap lla fo gnixim hguoroht erusne ot setunim 03 tsael 001 a ekaT -  Lm

 ti wolla dna ezitengamed ,elzzon ro esoh eht morf noisnepsus eht fo noitrop
 rof elttes ot inim ’setunim 03  06 ro noisnepsus desab retaw htiw mum

 eht gnikat erofeb noisnepsus etallitsid muelortep htiw muminim ’setunim
 .gnidaer  

 4.0 ot Lm 1.0 morf si emulov gnilttes deriuqer eht ,selcitrap tnecseroulf roF
a ni Lm  001 - 1 rep Lm 4.2 ot Lm 2.1 morf dna elpmas htab Lm  fo Lm 00

non rof elcihev - selcitrap tnecseroulf   eht yb dednemmocer sa ro
.rerutcafunam   thgie yreve tsael ta edam eb llahs skcehc noitartnecnoC

.sruoh  
  

.2.2.8   :NOITANIMATNOC ELCITRAP TEW  
 

non dna tnecseroulf htoB -  dekcehc eb llahs snoisnepsus tnecseroulf
acidoirep  tnecseroulf esool ,tnil ,lio ,elacs ,trid sa hcus stnanimatnoc rof yll

 setaremolgga elcitrap dna ,)snoisnepsus lio fo esac eht ni( retaw ,tnemgip
 elcitrap citengam eht fo ecnamrofrep eht tceffa ylesrevda nac hcihw

nimatnoc rof tset ehT .ssecorp noitanimaxe  tsael ta demrofrep eb llahs noita
.keew rep ecno  

 
.1.2.2.8  :noitanimatnoC reirraC  

 
 etatipicerp eht evoba yltcerid diuqil eht ,shtab tnecseroulf roF
 diuqil ehT .thgil noitaticxe tnecseroulf htiw denimaxe eb dluohs

oc eb nac roloc stI .ecnecseroulf elttil a evah lliw  a htiw derapm
edam ylhserf -  na htiw ro slairetam emas eht gnisu elpmas pu

 siht rof deniater saw taht htab lanigiro eht morf elpmas desunu
 naht tnecseroulf erom ylbaeciton si elpmas ”desu“ eht fI .esoprup

.decalper eb llahs htab eht ,dradnats nosirapmoc eht  
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.2.2.2.8   .noitanimatnoC elcitraP  
 

 rednu denimaxe eb llahs ebut eht fo noitrop detaudarg ehT
 rednu dna tnecseroulf si htab eht fi thgil noitaticxe tnecseroulf

non dna tnecseroulf htob rof( thgil elbisiv -  )selcitrap tnecseroulf
i secnereffid ,sdnab ro snoitairts rof  sdnaB .ecnaraeppa ro roloc n

 eht fo emulov latot eht fI .noitanimatnoc etacidni yam snoitairts ro
eht fo %03 sdeecxe snoitairts ro sdnab gnidulcni ,setanimatnoc  

fi ro ,selcitrap citengam emulov   ylbaeciton si diuqil eht
eb llahs htab eht ,tnecseroulf  calper .de  

 
 ecafrus eht htiw tsartnoc etauqeda evah llahs desu selcitrap fo roloc ,esac yna nI :etoN

.denimaxe gnieb  
 

.9  :NOITANIMAXE  
 

1.9   :EGAREVOC NOITANIMAXE  
 

 %001 erusne ot palrevo dleif tneiciffus htiw detcudnoc eb llahs snoitanimaxe llA
s deriuqer eht ta egarevoc .ytivitisne  

 
2.9  SNETNI THGIL MUMINIM :YTI  

 
.1.2.9  ytisnetnI thgiL elbisiV  

.1.1.2.9   llahs selcitrap citengam fo noitalumucca eht dna aera noitanimaxe ehT
 si xul 6701 fo ytisnetni nA .gnithgil etauqeda rednu devresbo eb

701( cf 001 eb llahs ytisnetni thgil muminim ehT .etauqeda  ehT .)xul 6
 eb llahs ,ecruos thgil etihw latnemelppus ro larutan ,ytisnetni thgil
 snoitacidni fo noitaulave eht ot roirp retem thgil etihw a htiw derusaem
 si secruos thgil fo noitacifireV .desu eb llahs ecruos thgil deifirev a ro

etartsnomed eb ot deriuqer  deniatniam dna ,detnemucod ,emit eno ylno d
.elif no  

 ttaw 001   fo noitanimulli eht rednu enod eb llahs ytivitca gniwollof llA
 trap tset morf smc 52 fo ecnatsid muminim a ta blub tnecsednacni V032

.ecafrus trap tset ta ytisnetni thgil xuL 6701 gnirusne rof  
 

.2.2.9  VU( thgiL kcalB - )thgiL A  
.1.2.2.9   naht ssel ton eb llahs ecafrus noitanimaxe eht ta ytisnetni thgil kcalB

mc /ttaw orcim 0001 ² hcni 51 fo ecnatsid a ta  .  
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.2.2.2.9  ehT   .srh 8 yreve ni ecno tsael ta derusaem eb llahs ytisnetni thgil kcalb
hc si noitats krow eht revenehw dna VU ehT .degna -  thgiL etihW dna A

 ni ecno detarbilac eb dluohs reteM raey enO . 
.3.2.2.9  selcitrap tnecseroulf htiW ,  denekrad a ni demrofrep si noitanimaxe eht

 llahs aera denekrad eht ni thgil elbisiv tneibmA fo ytisnetnI ehT .aera
.xul 5.12 ro cf 2 deecxe ton  

.4.2.2.9  axe ehT  ot roirp setunim 5 tsael ta rof aera denekrad eht ni eb llahs renim
 ton llahs renimaxe ehT .noitatpada eye rof noitanimaxe eht gnimrofrep
 )evitisnes thgil( cimorhC otohP ro tniT tnenamrep htiw sessalg raew

.thgilnuS ni ruoloc egnahc hcihw sesnel  
.5.2.2.9   kcalb ehT  setunim 5 fo doirep muminim a rof pu demraw eb llahs thgil

.ytisnetni eht fo tnemerusaem ro esu ot roirp  
 

 xuL retem retem thgiL/   ro raey a ecno tsael ta detarbilac eb llahs revenehw   retem a
.deriaper neeb sah  m ro raey eno rof esu ni neeb ton evah sretem fI  noitarbilac ,ero

.desu gnieb erofeb enod eb llahs  
 

 secnatsid mumixam sv secruos thgil rehto fo noitceles roF refer dettimrep  .1 tibihxE       
 

3.9  NOITCERID  FO  NOITAZITENGAM : 
 

T xe etarapes ow no demrofrep eb llahs snoitanima   dnoces gniruD .aera hcae
,noitanimaxe   ot ralucidneprep yletamixorppa eb llahs xulf citengam fo senil eht

 .noitanimaxe tsrif eht ni desu esoht  
 
 

 
.01  :NOITANIMAXE FO DOHTEM  

 
 .dohtem suounitnoc yb edam eb llahs noitanimaxE  

 
1.01   :dohtem noitazitengam suounitnoc yrD  

 
no sniamer tnerruc gnizitengam ehT   yrD der kcirB( muidem noitanimaxe eht elihw

 gnieb si muidem noitanimaxe eht fo ssecxe eht elihw dna deilppa gnieb si )elcitrap
 .devomer  

 
2.01  :dohtem noitazitengam suounitnoc teW  
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eilppa neeb evah selcitrap eht retfa no denrut eb llahs tnerruc gnizitengam ehT  .d
 deilppa selcitrap teW .tnerruc fo noitacilppa eht htiw pots llahs selcitrap fo wolF
 gnirud ro/dna erofeb deilppa eb yam sreyarps pmup/snac yarps losorea morf

.noitacilppa tnerruc gnizitengam  
 

.11  :SEUQINHCET  
 

1.11    :EUQINHCET DORP  
 

.1.1.11   :erudecorP gnizitengaM  
 

 ehT  eb ot aera eht ni ecafrus eht tsniaga ylmrif desserp era sedortcele dorp
 tliub eb llahs hctiws lortnoc etomer a ,gnicra diova ot redro nI .denimaxe
 sdorp eht retfa no denrut eb ot tnerruc eht timrep ot ,seldnah dorp eht otni

a denoitisop ylreporp neeb evah .devomer era yeht erofeb ffo denrut eb ot dn  
 yrotcafsitas ekam ot denaelc dna desserd tpek eb llahs spit sdorp ehT

.tcatnoc lacirtcele  
 

.2.1.11  :gnicapS dorP dna tnerruC gnizitengaM   
 

elgniS - flah( esahp - tnerruc )deifitcer evaw  CDWH   tnerruc ehT .desu eb llahs
llahs   hcni 57.0 snoitces rof gnicaps dorp fo hcni rep spma521 ot 001 eb

 eb llahs tnerruc eht kciht hcni 57.0 naht ssel snoitces roF .retaerg ro kciht
 8 deecxe ton llahs gnicaps dorP .gnicaps dorp fo hcni rep spma 011 ot 09

ni 3 naht ssel eb ton llahs dna sehcni .sehc  
  

2.11  :EUQINHCET EKOY  
 

.1.2.11   .selop eht neewteb noiger eht revoc ot dednetni yliramirp si euqinhcet sihT
 erusne ot redro nI .mm 051 ot mm 001 neewteb eb llahs gnicaps elop ehT
 fo tnemges ro( noiger yreve ,egarevoc % 001 steg tseretni fo noiger eht taht

set eht  eciwt detset eb llahs ,)gnicaps elop eht ot gnidrocca dedivid ,aera t
 eht ni ralucidneprep yllautum era stnemecalpsid ecaps elop eht taht hcus
 ecaps elop eht ,dlew eht fo esac eht ni ,elpmaxe roF .sesac retal dna remrof

D 531 dna .geD 54 eb nac noitatneiro  eht ot tcepser htiw ylevitcepseR .ge
 .stpmetta dnoces dna tsrif eht ni ,noitatneiro enil retnec dlew  

 
.2.2.11  eiP -  dleif erusne ot desu eb llahs rotacidnI dleiF elcitraP citengaM depahS

 ecafrus eht no denoitisop eb llahs tI .dleif fo noitcerid sa llew sa ycauqeda
reppoc htiw denimaxe eb ot -  .ecafrus detcepsni eht morf yawa edis detalp
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 fo senil denifed ylraelc fo noitamrof yb detacidni si htgnerts dleif elbatiuS
 eht nehw rotacidni eht fo ecaf reppoc eht ssorca selcitrap citengam

atlumis deilppa era selcitrap citengam  .ecrof gnizitengam eht htiw ylsuoen  
 derised eht ni demrof ton era selcitrap fo enil denifed ylraelc a nehW

.dedeen sa degnahc eb llahs euqinhcet gnizitengam eht ,noitcerid  
 

3.11   euqinhcet dorp ,A21C rG gnidulcni lairetam 19 rG fo stnenopmoc fo noitcepsni roF
s  teW ro yrD gnisu euqinhcet ekoY yb detcepsni eb llahs sihT .desu eb ton llah

dohtem . 
 

.21  DOHTEM  FO  ELCITRAP  NOITACILPPA  DNA  SSECXE  ELCITRAP  

LAVOMER : 
 

1.21   :SELCITRAP YRD  
 

.1.1.21   mrofinu thgil a taht rennam a hcus ni deilppa eb llahs selcitrap yrd ehT
tsud - s gnitaoc ekil  ehT .denimaxe gnieb aera eht fo ecafrus eht no seltte

 ria ni dednepsus era selcitrap eht taht hcus eb llahs euqinhcet noitacilppa
 muminim a htiw duolc mrofinu a ni ecafrus noitanimaxe eht sehcaer dna

s ro )blub ezeeuqs( srotacilppa redwop dnah gnisu ,ecrof  dengised yllaicep
 .elzzon yarps a yb ro rewolb lacinahcem  

 
.2.1.21   si ereht nehw ron ecafrus tew a ot deilppa eb ton llahs selcitrap yrD

 ro ,gniworht ,gniruop yb deilppa eb ton llahs selcitrap ehT .dniw evissecxe
 .sregnif htiw gnidaerps  

 
.3.1.21   llahs redwop ssecxe ynA   no si tnerruc noitazitengam eht elihw devomer eb

 tuohtiw blub ezeeuqs ro rewolb a yb maerts ria eltneg a htiw eb llahs dna
 evorp yam taht dleif egakael a yb detcartta selcitrap gnibrutsid ro gnivomer

.noitacidni tnaveler a eb ot   
 

2.21  :SELCITRAP TEW  
 

.1.2.21  lppa ehT  eb ot aera eht fo gnihtab eht sevlovni selcitrap tew fo noitaci
 gnizitengam fo noitacilppa eht gnirud gniwolf ro gniyarps yb ,denimaxe

 .tnerruc  
 

.2.2.21   elihw deilppa eb llahs tohs tsal eht tub ,deilppa eb llahs stohs erom ro owT
era eht no sniamer llits htab eht  wolf elcitrap eht retfa dna denimaxe eb ot a

 erofeb noitacilppa htab eht ffo tuc ot nekat eb llahs eraC .deppots neeb sah
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hgih tneverp ot ,dleif citengam eht gnivomer -  yticolev  yam taht wolf elcitrap
 .snoitacidni dleh ylkaew ro enif evomer ro yawa hsaw  

 
.31  NI NOITATERPRET   DNA  : NOITAULAVE  

 
 eht fo sdradnats ecnatpecca eht fo smret ni detaulave eb llahs snoitacidni llA )a(

.noitceS edoC gnicnerefer  
 noitanimaxe eht fo noitneter yb detacidni era ecafrus eht raen ro no seitiunitnocsiD )b(

dezilacol ,revewoH .muidem   rehto ro skram gninihcam ot eud seitiralugerri ecafrus
.snoitacidni eslaf ecudorp yam snoitidnoc ecafrus  

 morf snoitacidni ksam thgim hcihw ,noitalumucca elcitrap fo saera daorB )c(
axeer dna denaelc eb llahs saera hcus dna ,detibihorp era ,seitiunitnocsid .denim  

 
 

 a yb detaulave eb llahs snoitacidni llA EDN   II leveL ro  leveL EDN  ni III   eht fo smret
 VID  IIIV CES EMSA fo dradnats ecnatpecca 1  ,I CES EMSA ,2 VID IIIV CES EMSA ,

E tnerruc 32 BN CIBN ,1.13B EMSA noitid  .  
 

.41  : GNITROPER  
 

oitaulave dna noitaterpretnI  ni dedneppa amroforP eht ni detroper eb llahs n xE tibih -2. 
 

.51  TSOP - : GNINAELC NOITANIMAXE  
 

 .etsaw nottoc / htolc gnisu naelc depiw eb llahs ecafrus noitanimaxe ehT  
 

 
.61  : NOITAZITENGAMED  

 
.remotsuc yb deriuqer yllacificeps sselnu deriuqer si noitazitengamed oN   deriuqer nehW

ES .fer( sdohtem gniwollof eht fo eno - 907 - desu eb llahs )seuqinhcet liated rof 59 . 
 .lioc CA morf gniwardhtiW    
 .tnerruc gnitanretla gnisaerceD    
  htiw gnizitengameD .sekoy   
 

.71  : SDROCER  
vreserp eb llahs tset elcitrap citengaM fo stroper eht llA  de llit  dengis RDM . 
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.81  :SDRADNATS ECNATPECCA  

 
( :feR  CES EMSA  2 viD & 1 viD IIIV CES EMSA ,I  noitidE  9102 ) 

 
 fo eerf eb llahs denimaxe eb ot secafrus llA  

 
 snoitacidni raeniL tnaveleR  
 .mm 5 naht retaerg snoitacidni dednuor tnaveleR  
 nuor tnaveler erom ro ruoF  ot egde ssel ro mm 5.1 yb detarapes enil a ni snoitacidni ded

 .egde  
 

er yb demrifnoc eb llahs tnaveler non eb ot deveileb noitacidni ynA :setoN -  noitanimaxe
 gnisu  dohtem emas rehto ro   ecafrus yb ro/dna dohtem noitanimaxe evitcurtsed non

gninoitidnoc . 

 
.1  eleR snoitacidni tnav .mm 5.1 naht retaerg noisnemid yna gnivah snoitacidnI :  
.2  :snoitacidni raeniL   eht semit eerht naht retaerg htgnel gnivah snoitacidnI tnaveleR

 .htdiw  
.3  :snoitacidni dednuoR   a htiw epahs lacitpille ro ralucric gnivah snoitacidni tnaveleR

 htgnel htdiw sti semit eerht naht ssel ro ot lauqe .  
 
 

CIBN ,1.13B EMSA sa hcus sedoC rehto roF(  E tnerruc evitcepser refer 32BN )noitid  
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.1  :EPOCS  

itceted eht rof desu eb llahs erudecorP sihT  ,sdlew ni seitiunitnocsid ecafrus nepo fo no

 ,sregnahcxE taeH ,.slesseV erusserP ni desu ,.cte sgnigrof dna ,setalp  strap dna srelioB

yb foereht  ssecorp elbavomer tnevlos gnisu noitanimaxE tnarteneP diuqiL elbisiv   suorref rof

non dna - slairetam suorref . 

 

.2  OP YCIL : 

.1.2  htie tuo deirrac eb llahs noitanimaxE tnarteneP diuqiL ehT  eht fo eno rep sa re

detaremune serudecorp  ni   ni eb ot dnuof dna deifirev era hcihw segap gniwollof eht

 ecnadrocca EMSA htiw  CES  V ces edoc gnicnerefer elbacilppa rehto yna rep sa ro  snoit

dna  snoitacificeps  .  

.2.2   ylnO iw ecnadrocca ni deifilauq lennosrep  ht  PVPH LEHB  EDN ecitcarP nettirW   llahs   

.noitanimaxe tnarteneP diuqiL  yna tuo yrrac  

 

.3  :SDRADNATS ELBACILPPA  

 

1.3  noitidE V CES EMSA  02 91 . 

2.3  ,I ceS EMSA snoitces edoc noitcurtsnoC  viD IIIV ceS EMSA  1  , SA viD IIIV ceS EM   2

102 noitidE 9  , 1.13B EMSA   noitidE 8102  , 32 BN CIBN   noitidE 9102 , TNS - CT - A1  

noitidE  102 6  & 1.trA 9102 noitidE V CES EMSA . 

 

.4  :METSYS  

 
 llA noitanimaxE tnarteneP diuqiL  eb llahs serudecorp   yb deriuqer sa devorppa dna dednema

L EDN  III leve nikat fo noitaredisnoc otni g  
 

.1.4  serudecorp noitanimaxe suoirav ni deniag ecneirepxE . 

.2.4  smaeT tiduA fo noitadnemmoceR . 

.3.4   gnicnerefeR edoC  .snoitces  
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.5  STNEMERIUQER ERUDECORP NETTIRW : T 6 elcitrA V ceS EMSA rep sA( - )126  

 tnarteneP diuqiL  ni demrofrep eb llahs noitanimaxe  ,erudecorp nettirw a htiw ecnadrocca

non dna laitnesse eht niatnoc muminim a sa llahs hcihw -  ni denoitnem sa elbairav laitnesse

 rof ,seulav fo egnar ro ,eulav elgnis a hsilbatse llahs erudecorp nettirw ehT .woleb elbat eht

tnemeriuqer . 

 

 
uqer fo egnahc ynA lbairav laitnesse na sa deificeps tnemeri eriuqer llahs evoba denoitnem e  

 noitacifilauqer  eht fo  .erudecorp nettirw  
 

.6  OITANIMAXE FO DOHTEM N: 
 

.1.6  NOITACIFITNEDI  FO    TNARTENEP  NOITANIMAXE  SLAIRETAM :    
 

.1.1.6  rehtO .desu eb slacimehc TP fo sdnarb XULFANGAM/CMP/PEEDARP  
leveL EDN fo lavorppa eht htiw desu eb osla yam sdnarb - .III  

 
.2.1.6   refeR tacifitrec noi   fo  lla rof tnetnoc tnanimatnoc  slairetam tnartenep diuqil

desu . 
 

.3.1.6  srerutcafunam erusnE   dna sreniatnoc lairetam tnartenep eht no ,srebmun hctab      
           ifitreC tnem etac  .emas era evoba denoi  
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.2.6  MUMINIM  THGIL  YTISNETNI : 

 
 eb llahs ytivitca gniwollof llA fo noitanimulli eht rednu enod    01  V032 ttaw 0

 a ta blub tnecsednacni mumixam    fo ecnatsid 25    gnirusne rof  trap tset morf  smc
10 67  frus trap tset ta ytisnetni thgil xuL eca . 

 
.3.6  ECAFRUS  NOITARAPERP  GNIHSINIF(  DNA  ,GNINAELC  GNIDULCNI  EPYT  FO  GNINAELC  

TNEVLOS ) (  V ceS EMSA rep sA 102 noitidE 9 T 6 elcitrA - 246 )  
 

.snoitaraperp ecafrus denoitnem woleb ot seilppa erudecorp sihT  
 

.1.3.6      dedlew sA  

.2.3.6   dnuorg sA  

.3.3.6    denihcam sA lP sA/degroF sA/ seta  
  

 
.4.3.6  ECAFRUS  :GNINAELC  

 
.1.4.3.6   ecafruS erusnE aera tnecajda lla dna denimaxe  fo eerf   eb llahs ”1 nihtiw s

cs rettaps dlew ,xulf gnidlew ,ela  .  
.2.4.3.6  os cinagrO esU  tnevl - evoba denoitnem renaelC   rehto dna ,lio evomer ot

 .rettam suoenartxe  
.3.4.3.6  o muminim a rof tiaW im 3 f tnevlos gninaelc fo noitaropave rof setun   desu

.evoba  
 
 

.4.6  ECAFRUS  ERUTAREPMET  ( V ceS EMSA rep sA  102 noitidE 9 T 6 elcitrA - )256  
 

taht erusnE  erutarepmet eht   tnartenep eht fo  ot detcejbus eb ot trap eht fo ecafrus eht dna
tnartenep   si gnitset 5 neewteb  d 25 ot edargitnec ge . 5 neewteb noitanimaxe roF -  ged 01

 dehsilbatse taht naht semit owt eb llahs emit llewd tnarteneP muminim eht ,edargitneC
 .edargitneC ged 25 ot 01 neewteb gnitset rof  

 
 

.5.6  DOHTEM  FO  GNIYLPPA  TNARTENEP    
 

esU  hsurb  yarps ro  nep fo noitacilppa rof trap eht fo ecafrus eht ot tnarte . 
 

.6.6  NOITARTENEP  )LLEWD(  EMIT  
 

.1.6.6   rof ecafrus dlew eht no tnartenep wollA 5 muminim  setunim  mumixam dna         01     
sdlew rof  stsaC & . 
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.2.6.6   eht no tnartenep wollA  ecafrus muminim rof  setunim 01    dna   51 mumixam
 setunim rof dna  etalp sgnigrof & s . 

 
etoN emit llewd gnirud deird ton si tnartenep taht erusnE : . 

 
 

.7.6  DOHTEM  FO  GNIVOMER  SSECXE  ECAFRUS  TNARTENEP    
 

.1.7.6   retfA  noitelpmoc  fo nep emit )llewd( noitarte   no gniniamer tnartenep yna evomer
 gnisu   ecafrus eht  dna ,yrd ,naelc .htolc eerf tnil  

 
.2.7.6   fo secart gniniamer eht evomeR no tnartenep  eht gnipiw yb ecafrus dlew eht  

 htiw ecafrus tnil ,naelc - ylthgil lairetam eerf   htiw denetsiom eht   tnevlos revomer  .
 nihtiw pets siht etelpmoC 01  .lavomer tnartenep ssecxe fo trats retfa setunim  

 
.3.7.6  oD   eht hsulf ton  ssecxe fo lavomer rof tnevlos gninaelc htiw ecafrus dlew

tnartenep . 
 

.8.6   SSECXE RETFA GNIYRD  LAVOMER TNARTENEP  V CES EMSA REP SA(
T 6 ELCITRA - )476  

 
m a rof tiaW  mumixa  fo 2 tnevlos gninaelc fo noitaropave rof setunim   evoba desu  rof

ssecxE  lavomeR tnarteneP . 
 

.9.6  EM DOHT  FO  GNIYLPPA  REPOLEVED    
 

 ylppA gnisu repoleveD  yarps nac losorea  retfa   .e.i( .pets evoba gniyrD   ssecxE retfA
lavomeR tnarteneP .)   emit mumixaM repoleveD rof  .nim 5 si noitacilppa  

 
.01.6  REPOLEVED  LLEWD  EMIT  NOITATERPRETNI(  )EMIT   

 
.1.01.6  i lanif rof emit gnipoleveD aterpretn  retfa yletaidemmi snigeb noit  repoleved

 si gnitaoc .yrd  
 
.2.01.6   repoleved retfa setunim 2 fo muminim a rof tiaW rof yarps   ot gnitaoc repoleved

.yrd  
 

.3.01.6  ylesolc evresbO   gnirud  repoleved fo noitacilppa    fo noitaziretcarahc ni dia ot
 snoitacidni .depoleved  

 
.4.01.6  F  ot 01 nihtiw edam eb llahs noitaterpretni lani 2  si gnitaoc repoleved retfa nim 0

.yrd   
 

.11.6   MUMINIM  DNA  MUMIXAM  EMIT  SDOIREP  NEEWTEB  SPETS  DNA  GNIYRD  SDIA    
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.1.11.6   fo noitacilppa dna gninaelc ecafrus neewteb emit muminiM  3   tnartenep
 mumixaM .setunim N .timil o  

 
 

.2.11.6  M mumini mumixaM/  t  trats dna tnartenep fo noitacilppa neewteb emi  ssecxe fo
tnarteneP   lavomer 5 01/  setunim  sdlew rof  01 dna  51/   dna setalp rof setunim

sgnigrof   .  
 

.3.11.6   neewteb emit mumixaM  fo noitacilppa dna  lavomer tnartenep ssecxe
setunim 01 repoleveD . 

 
.4.11.6   laniF  muminim emit noitaterpretni  dna 01  mumixam 2  repoleved retfa setunim 0

.yrd si gnitaoc  
 

 
.7  TACIFILAUQ LENNOSREP   STNEMERIUQER NOI  

 
 

 dna deifilauq lennosreP ot deifitrec  leveL EDN   ot erudecorp siht etartsnomed llahs TP ni III

oitacilppA .IA fo noitcafsitas eht  deifilauq lennosrep yb eb llahs   sboj no erudecorp siht fo n

 dna ot deifitrec   EDN / II leveL  leveL EDN   ni   III sa TP   eht rep ecitcarP nettirW . 

  
 

.8  O ,SEPAHS ,SLAIRETAM NIMAXE EB OT SEZIS R FO TNETXE EHT DNA DE  
  NOITANIMAXE  

 
 ot elbacilppa si erudecorp sihT sdlew , sgnigrof ,setalp  sezis dna sepahs lla fo   dna suorref rof

slairetam suorref non hs noitanimaxe fo tnetxe ehT . lla   tset ro noitacificeps derrefer rep sa eb

nalp . 

 
 

.9   TSOP GNINAELC NOITANIMAXE  :EUQINHCET  
 

   gnisU  ro htolc tsoP etsaw nottoc - elc noitanimaxe hs   gnina lla   lacitcarp sa noos sa enod eb

.noitatnemucoD dna noitaulavE retfa  
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.01  STNEMERIUQER LARENEG : 
 

 
.1.01   hguone egral si denimaxe eb ot ecafrus eht fI etelpmoc ot   evoba   eht nihtiw noitanimaxe

ni ni demrofrep eb llahs noitanimaxe eht semit dehsilbatse .stnemerc  
 

.2.01  deelb erusnE -  tuo  gnirud stluser noitanimaxe eht retla ton seod snoitacidni egral morf
.emit noitaterpretni  

 
.3.01  5 arap ni elbairav laitnesse na sa deificeps tnemeriuqer fo egnahc ynA   eriuqer llahs

fo noitacifilauqer  ht  si  .erudecorp nettirw  
 

.11  TAULAVE NOI : 
 

fo smret ni detaulave eb llahs snoitacidni llA  derrefeR sdradnats ecnatpecca eht  woleb . 

 
.21  ( NOITATNEMUCOD  V CES EMSA REP SA 102 NOITIDE 9 T 6 ELCITRA - )096 : 
 

snoitacidnI fo gnidroceR   noitisiuqeR noitanimaxE tnarteneP diuqiL ni enod eb llahs
rof troper muc  ni derrefer tam tibihxE  2. 

 
.1.21  noN  snoitacidnI elbatcejer noN :   elbatcejer  sa dedrocer eb llahs snoitacidni s deificep  yb  

gnicnerefer eht  .noitceS edoC  
 

.2.21  snoitacidni elbatcejeR :snoitacidnI elbatcejeR  .dedrocer eb llahs  
muminim a sA  snoitacidni fo epyt eht , nil(  ro htgnel( tnetxe dna noitacol ,)dednuor ro rae

.dedrocer eb llahs )dengila ro retemaid  
 

.31  :SDROCER  
 

 eht llA noitanimaxE tnarteneP diuqiL fo stroper   devreserp eb llahs llit  .dengis RDM  

 
.41  SDRADNATS ECNATPECCA  ROF  AXE TNARTENEP DIUQIL NOITANIM : 

 
:FER  ,I CES EMSA   viD IIIV CES EMSA 1 2 viD &   noitidE 9102 . 

 
fo eerf eb llahs denimaxe eb ot secafrus llA  

 
.1  .snoitacidni raenil tnaveleR  
.2  )mm5( hcni 61/3 naht retaerg snoitacidni dednuor tnaveleR . 
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.3   enil a ni snoitacidni dednuor tnaveler erom ro ruoF detarapes  mm5.1( hcni 61/1  ssel ro )
egde(  )egde ot . 

 
:setoN  

 tiw snoitacidni ylnO naht retaerg snoisnemid rojam h   61/1 ( hcni  eb llahs )mm 5.1
.tnaveler deredisnoc  

 .htdiw eht semit eerht naht retaerg htgnel a gnivah eno si noitacidni raenil A  
 ro ralucric fo eno si noitacidni dednuor A   ro ot lauqe yhtgnel eht htiw epahs lacitpille

.htdiw eht semit eerht naht ssel  
  rehtehw enimreted ot denimaxeer eb llahs snoitacidni luftbuod ro elbanoitseuq ynA

.tnaveler era yeht ton ro  
 

CIBN ,1.13B EMSA sa hcus sedoC rehto roF(  ruc evitcepser refer 32BN E tner )noitid  


