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1.0 INTENT OF SPECIFICATION 
 
1.1 The specification covers Supply part, Services part including AMC (Annual Maintenance 

Contract) for Three (3) years after successful handover of Compressed Air System to end 
customer and O&M Spares comprising of design (i.e. preparation and submission of drawing 
/documents including “As Built” drawings and O&M manuals), engineering, manufacture, 
fabrication, assembly, inspection / testing at vendor's & sub-vendor’s works, painting, 
maintenance tools & tackles (as applicable), fill of lubricants & consumables, O&M Spares 
along with spares for erection, start up and commissioning as required, forwarding, proper 
packing, shipment and delivery at site, unloading, handling, transportation & storage at site, 
in-site transportation, assembly, erection & commissioning, final painting at site, minor civil 
work, trial run at site, AMC for three years after handover of CAS to end customer, 
preparation of layout drawings and carrying out Performance guarantee tests at site, 
training of customer/client and O&M staff and handover in flawless condition of the 
package to the end customer complete with all accessories for the total scope defined as 
per BHEL NIT & tender technical specification, amendment & agreements till placement of 
order for 2X 490 MW NCTPPP, DADRI, STAGE-II. 

 
1.2 The contractor shall be responsible for providing all material, equipment & services, which 

are required to fulfil the intent of ensuring operability, maintainability, reliability and 
complete safety of the complete work covered under this specification, irrespective of 
whether it has been specifically listed herein or not. Omission of specific reference to any 
component / accessory necessary for proper performance of the equipment shall not 
relieve the contractor of the responsibility of providing such facilities to complete the supply 
Lube oil pumps within quoted price. 

 
1.3 It is not the intent to specify herein all the details of design and manufacture. However, the 

equipment shall conform in all respects to highest standards of design, engineering and 
workmanship and shall be capable of performing the required duties in a manner 
acceptable to purchaser who will interpret the meaning of drawings and specifications and 
shall be entitled to reject any work or material which in his judgement is not in full 
accordance herewith. 

 
1.4 The extent of supply under the contract includes all items shown in the drawings, 

notwithstanding the fact that such items may have been omitted from the specification or 
schedules. Similarly, the extent of supply also includes all items mentioned in the 
specification and /or schedules, notwithstanding the fact that such items may have been 
omitted in the drawing. Similarly, the extent of supply also includes all items required for 
completion of the system and not withstanding that they may have been omitted in 
drawings / specifications or schedules. 

 
1.5 The general term and conditions, instructions to tenderers and other attachment referred 

to elsewhere are made part of the tender specification. The equipment materials and works 
covered by this specification is subject to compliance to all attachments referred to in the 
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specification. The bidder shall be responsible for and governed by all requirements 
stipulated herein.  

1.6 While all efforts have been made to make the specification requirement complete & 
unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure 
completeness of specification, to bring out any contradictory / conflicting requirement in 
different sections of the specification and within a section itself  to the notice of BHEL and 
to seek any clarification on specification requirement  in the format enclosed under Vol-III 
of the specification within 10 days of receipt of tender documents. In absence of any such 
clarifications, in case of any contradictory requirement, the more stringent requirement as 
per interpretation of Purchaser / Customer shall prevail and shall be complied by the bidder 
without any commercial implication on account of the same. Further in case of any missing 
information in the specification not brought out by the prospective bidders as part of pre-
bid clarification, the same shall be furnished by Purchaser/ Customer as and when brought 
to their notice either by the bidder or by purchaser/ customer themselves. However, such 
requirements shall be binding on the successful bidder without any commercial & delivery 
implication.  

 
1.7 The bidder’s offer shall not carry any sections like clarification, interpretations and /or 

assumptions. 
 
1.8 Deviations, if any, should be very clearly brought out clause by clause along with cost of 

withdrawal in the enclosed schedule (in Vol – III); otherwise, it will be presumed that the 
vendor's offer is strictly in line with NIT specification. If no cost of withdrawal is given 
against the deviation, it will be presumed that deviation can be withdrawn without any cost 
to BHEL/its customer.   

 
1.9     In the event of any conflict between the requirements of two clauses of this specification   

documents or requirements of different codes and standards specified, Section - C shall 
prevail over section – D, however more stringent requirement as per the interpretation of 
the owner shall apply.   

   
1.10 In case all above requirements are not complied with, the offer may be considered as 

incomplete and would become liable for rejection.  
 
1.11 For definition of word like Contractor, bidder, supplier, vendor, Customer/ Purchaser / 

Employer, consultant, please referred relevant clause(s) of GCC.   
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CLAUSE NO. PROJECT INFORMATION

NCTPP,DADRI ST-II (2X490 MW) & 
IGSTPP,JHAJJAR(3X500MW) 

   FLUE GAS DESULPHURISATION (FGD) 
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-A 

BID DOC. NO CS-6130/0330-109-9 

SUB-SECTION-IIB 
PROJECT INFORMATION

 PAGE  
1 OF 32 

NCTPP,DADRI STAGE-II (2X490MW) 

1.00.00 BACKGROUND 

Details of proposed Stage / Units 

 Project  name   : NATIONAL CAPITAL THERMAL POWER       
PROJECT(NCTPP) 

Project stage   : Stage-II 

No. of Units x capacity : 2 X 490 MW 

Project setting up by  : NTPC Ltd. 

  

The SG with ESP package and TG package of the subject project was executed by 
M/s. BHEL.  

1.01.00 LOCATION AND APPROACH 

Project Location  : (i) Place :  Dadri 

    : (ii) District  :  Gautam Budh Nagar 

    : (iii)  State :  Uttar Pradesh 

Latitude and Longitude : North : 28 deg. 36' (N) 
of project location   East : 77 deg. 36' 25" (E) 

Nearest Railway station : Dadri 

Distance of project location from 
the Railway station  : 8.5 KM (Approx.) 

Nearest Major Town  : Dadri 

Distance of the town from the : 6.75 KM 
Project site 

Nearest Commercial Airport : Delhi 

Distance of airport from the : 70 KM 
project site 
Nearest Highway  : National Highway-3&24 

 Vicinity plan   : Vicinity plan of the project enclosed at 
Annexure-I. 
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Any other information  : Further to the information given in this sub-
section, Bidders are advised to visit the 
project site and collect data on local site 
conditions. 

1.02.00 NOT USED
1.03.00 WATER  

Nearest Water Source : Upper Ganga Canal system 

Proposed water requirement : 2450 m³/h considering dry ash disposal  
for the Stage     system and closed cycle cooling water 

system using NDCT. 

Proposed source / arrangement  
to the meet the water requirement : Upper Ganga Canal system 

1.04.00 COAL and WATER, Utility details: 

(i) Coal Quality Parameters and Fuel Oil Characteristics 
Source: Pachra and Pachra south blocks in North Karanpura coalfields 

Requirement: 5 MTPA 

The Coal quality parameters and Fuel Oil Characteristics are enclosed at Table-1, & 
Table-2A & 2B of this Sub-Section. 
 Water data 

(ii) Process water: 
     Process water quality based on COC in Table-3. 

(iii) Clarified water:  
      Clarified water quality is indicated in Table-3. 

(iv) DM water for Equipment cooling water system.  
      DM water quality is indicated in Table-4. 

1.05.00 Steam Generator and ESP data: refer Table-5 

1.06.00 Drawings are enclosed as per Table-6 for initial overview to the Bidder. 

2.00.00  NOT USED  
3.00.00 RAILWAY SIDING 

For bringing the equipment and material to the power house through rail, railway 
siding is proposed to be constructed from nearest railway station. 
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4.00.00 METEOROLOGICAL DATA 

Meteorological data of the nearest observatory Dehri station is enclosed as 
Annexure-II to this subsection. 

5.00.00 CRITERIA FOR EARTHQUAKE RESISTANT DESIGN OF STRUCTURES 
AND EQUIPMENT 

All structures and equipment shall be designed for seismic forces adopting the site 
specific seismic information provided in this document and using the other provisions 
in accordance with IS:1893 (Part 1 to Part 4). Pending finalization of Part 5 of 
IS:1893, provisions of part 1 shall be read along with the relevant clauses of 
IS:1893:1984, for embankments. 

A site specific seismic study has been conducted for the project site. The 
peak ground horizontal acceleration for the project site, the site specific 
acceleration spectral coefficients (in units of gravity acceleration ‘g’) in the 
horizontal direction for the various damping values and the multiplying factor 
(to be used over the spectral coefficients) for evaluating the design 
acceleration spectra are as given at Appendix-I.  

 Vertical acceleration spectral values shall be taken as 2/3rd of the 
corresponding horizontal values. 

The site specific design acceleration spectra shall be used in place of the 
response acceleration spectra, given at figure-2 in IS:1893 (Part 1) and 
Annex B of IS:1893 (Part 4). The site specific acceleration spectra along with 
multiplying factors specified in Appendix-I includes the effect of the seismic 
environment of the site, the importance factor related to the structures and 
the response reduction factor.  Hence, the design spectra do not require any 
further consideration of the zone factor (Z), the importance factor (I) and 
response reduction factor (R) as used in the IS:1893 (Part 1 to Part 4).  
Damping in Structures

The damping factor (as a percentage of critical damping) to be adopted shall 
not be more than as indicated below for: 

a) Steel structures : 2% 

b) 
Reinforced Concrete structures 

: 5% 

c) Reinforced Concrete Stacks : 3% 

d) Steel stacks : 2% 
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Method of Analysis

 Since most structures in a power plant are irregular in shape and have 
irregular distribution of mass and stiffness, dynamic analysis for obtaining the 
design seismic forces shall be carried out using the response spectrum 
method. The number of vibration modes used in the analysis should be such 
that the sum total of modal masses of all modes considered is at least 90 
percent of the total seismic mass and shall also meet requirements of 
IS:1893 (Part 1). Modal combination of the peak response quantities shall be 
performed as per Complete Quadratic Combination (CQC) method or by an 
acceptable alternative as per IS:1893 (Part 1).  

In general, seismic analysis shall be performed for the three orthogonal (two 
principal horizontal and one vertical) components of earthquake motion. The 
seismic response from the three components shall be combined as specified 
in IS:1893 (Part 1). 

The spectral acceleration coefficient shall get restricted to the peak spectral 
value if the fundamental natural period of the structure falls to the left of the 
peak in the spectral acceleration curve. 

For buildings, if the design base shear (VB) obtained from modal combination 
is less than the base shear (⎯VB) computed using the approximate 
fundamental period (Ta) given in IS:1893:Part 1 and using site specific 
acceleration spectra with appropriate multiplying factor, the response 
quantities (e.g. member forces, displacements, storey forces, storey shears 
and base reactions) shall be enhanced in the ratio of ⎯VB/ VB. However, no 
reduction is permitted if ⎯VB is less than VB.  

Design/Detailing for Ductility for Structures

The site specific design acceleration spectra is a reduced spectra and has an 
in-built allowance for ductility. Structures shall be engineered and detailed in 
accordance with relevant Indian/International standards to achieve ductility.  
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APPENDIX – I 

SITE SPECIFIC SEISMIC PARAMETERS FOR DESIGN OF STRUCTURES 
AND EQUIPMENT 
The various site specific seismic parameters for the project site shall be 
as follows: 
1) Peak ground horizontal acceleration      :  0.24g

2) Multiplying factor to be applied to the site 
specific horizontal acceleration spectral 
coefficients (in units of gravity acceleration ‘g’) 
to obtain the design acceleration spectra 

a) for special moment resisting steel frames 
designed and detailed as per IS:800   : 0.06 

b) For special concentrically braced steel frames 
designed and detailed as per IS:800 

: 0.045 

c) for special moment resisting RC frames 
designed and detailed as per IS:456 and 
IS:13920 

: 0.036 

d) for RCC chimney : 0.12 
e) For Liquid retaining tanks :0.072  
f) for Steel chimney, Absorber tower, Vessels     : 0.09 

g) for design of structures not covered under 2 (a) 
to 2 (f) above and under 3 below, in general 
(excluding special structure/ 
configuration/materials) 

: 0.06 

3) Multiplying factor to be applied to the site 
specific horizontal acceleration spectral 
coefficients (in units of gravity acceleration ‘g’) 
for design of equipment and structures where 
inelastic action is not relevant or not permitted

    : 0.12 

 Notes:  
1.g = Acceleration due to gravity 
2.For industrial structures, analysis for verification of mechanism shall be 
carried out as per IS:1893 (Part 4):2015 

The horizontal seismic acceleration spectral coefficients are furnished in 
subsequent pages 
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APPENDIX – I

HORIZONTAL SEISMIC ACCELERATION SPECTRAL 
COEFFICIENTS 
(In units of ‘g’) 

Time Period Damping Factor (as a percentage of critical damping)

(Sec) 2% 3% 5%
0 1 1 1
0.03 1 1 1
0.05 1.605 1.531 1.413 
0.1 3.049 2.729 2.259
0.12 3.61 3.178 2.556 
0.124 3.735 3.266 2.621 
0.127 3.735 3.332 2.744
0.133 3.735 3.330 2.744 
0.2 3.735 3.330 2.744
0.25 3.735 3.330 2.744 
0.3 3.735 3.330 2.744
0.35 3.735 3.330 2.744 
0.4 3.735 3.330 2.744
0.45 3.735 3.330 2.744 
0.5 3.735 3.330 2.744 
0.55 3.735 3.330 2.744
0.6 3.735 3.330 2.744 
0.622 3.735 3.330 2.744
0.634 3.666 3.330 2.744 
0.65 3.575 3.249 2.744
0.667 3.487 3.166 2.744 
0.7 3.32 3.017 2.613
0.75 3.099 2.816 2.439 
0.8 2.905 2.640 2.286
0.85 2.734 2.485 2.152
0.9 2.582 2.347 2.032 
0.95 2.446 2.223 1.925
1 2.324 2.112 1.829 
1.05 2.213 2.011 1.742
1.1 2.113 1.920 1.663 
1.15 2.021 1.837 1.59
1.2 1.937 1.760 1.524 
1.25 1.859 1.690 1.463
1.3 1.788 1.625 1.407 
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1.35 1.721 1.564 1.355 
1.4 1.66 1.509 1.306
1.45 1.603 1.457 1.261 
1.5 1.549 1.408 1.219
1.55 1.499 1.363 1.18 
1.6 1.453 1.320 1.143
1.65 1.408 1.280 1.108 
1.7 1.367 1.242 1.076 
1.75 1.328 1.207 1.045
1.8 1.291 1.173 1.016 
1.85 1.256 1.142 0.989
1.9 1.223 1.112 0.963 
1.95 1.192 1.083 0.938
2 1.162 1.056 0.915 
2.05 1.134 1.030 0.892
2.1 1.107 1.006 0.871 
2.15 1.081 0.982 0.851 
2.2 1.056 0.960 0.831
2.25 1.033 0.939 0.813 
2.3 1.01 0.918 0.795
2.35 0.989 0.899 0.778 
2.4 0.968 0.880 0.762
2.45 0.949 0.862 0.747 
2.5 0.93 0.845 0.732
2.55 0.911 0.828 0.717 
2.6 0.894 0.812 0.703
2.65 0.877 0.797 0.69 
2.7 0.861 0.782 0.677 
2.75 0.845 0.768 0.665
2.8 0.83 0.754 0.653 
2.85 0.815 0.741 0.642
2.9 0.801 0.728 0.631 
2.95 0.788 0.716 0.62
3 0.775 0.704 0.61 
3.05 0.762 0.692 0.6
3.1 0.75 0.681 0.59 
3.15 0.738 0.670 0.581
3.2 0.726 0.660 0.572
3.25 0.715 0.650 0.563 
3.3 0.704 0.640 0.554
3.35 0.694 0.630 0.546 
3.4 0.684 0.621 0.538
3.45 0.674 0.612 0.53 
3.5 0.664 0.603 0.523
3.55 0.655 0.595 0.515 
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3.6 0.646 0.587 0.508 
3.65 0.637 0.579 0.501
3.7 0.628 0.571 0.494 
3.75 0.62 0.563 0.488
3.775 0.616 0.559 0.485 
3.8 0.612 0.556 0.481
3.85 0.604 0.549 0.475 
3.9 0.596 0.542 0.469 
3.95 0.588 0.535 0.463
4 0.581 0.528 0.457 

6.00.00  CRITERIA FOR WIND RESISTANT DESIGN OF STRUCTURES AND 
EQUIPMENT

All structures shall be designed for wind forces in accordance with IS:875 
(Part-3) and as specified in this document. See Annexure – B for site specific 
information.  

Along wind forces shall generally be computed by the Peak (i.e. 3 second 
gust) Wind Speed method as defined in the standard. 

Along wind forces on slender and wind sensitive structures and structural 
elements shall also be computed, for dynamic effects, using the Gust Factor 
or Gust Effectiveness Factor Method as defined in the standard. The 
structures shall be designed for the higher of the forces obtained from Gust 
Factor method and the Peak Wind Speed method. 

Analysis for dynamic effects of wind must be undertaken for any structure 
which has a height to minimum lateral dimension ratio greater than “5” and/or 
if the fundamental frequency of the structure is less than 1 Hz. 

Susceptibility of structures to across-wind forces, galloping, flutter, ovalling 
etc. should be examined and designed/detailed accordingly following the 
recommendations of IS:875(Part-3) and other relevant Indian standards. 

It should be estimated if size and relative position of other structures are likely 
to enhance the wind loading on the structure under consideration. 
Enhancement factor, if necessary, shall suitably be estimated and applied to 
the wind loading to account for the interference effects.   

Damping in Structures

The damping factor (as a percentage of critical damping) to be adopted shall 
not be more than as indicated below for: 
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a) Welded steel structures                      : 1.0% 
  

b) Bolted steel structures                         : 2.0% 

c) Reinforced concrete structures            : 1.6% 

d) Steel stacks : As per IS:6533  & CICIND Model    
Code whichever is more critical. 

ANNEXURE-B 

SITE SPECIFIC DESIGN PARAMETERS 

The various design parameters, as defined in IS: 875 (Part-3), to be adopted 
for the project site shall be as follows:  

a) The basic wind speed “Vb” at ten                                                            
metres above the mean ground level             : 47 metres/second 

b) The risk coefficient “K1”    : 1.07 

c) Category of terrain  : Category-2 

1.00.00 FOUNDATION SYSTEM AND GEOTECHNICAL DATA  

7.00.00 Geotechnical data and foundation system for the respective project are enclosed at 
Annexure-I. The corresponding bore logs are enclosed at annexure-II. 

7.00.01 The available geotechnical data is of vicinity to proposed structures, therefore, 
bidder shall carryout his own detailed geotechnical investigation for facilities under 
this package and shall be as per the scheme approved by owner. The scheme for 
geotechnical investigation shall be as given at Clause 7.07.00 and shall be approved 
by owner before execution. Geotechnical investigation work shall got executed by 
the Contractor through the agencies as mentioned in Clause No. 7.07.03. However, 
no time extension shall be given on account of soil investigation carried out by the 
Bidder. The geotechnical investigation report shall be prepared with detailed 
recommendations regarding type of foundation and allowable bearing pressure for 
various structures/ facilities and other soil parameters. The report shall be submitted 
for Owner’s approval prior to commencement of design of foundation.

     
7.00.02 The Bidder should note that nothing extra whatsoever on account of variation 

between geotechnical data furnished by Owner and that found by the contractor 
during geotechnical investigation by him or during execution of works, shall be 
payable. 
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7.01.03         Tank Foundations 

a) The tanks shall rest on flexible tank pad foundation, resting on sand with 
concrete ring wall to retain sand. Base of the concrete ring wall shall not rest 
on the expansive soil, if any.     

b) Entire loose/ soft soil inside the concrete ring wall shall be removed and shall 
be filled with sand. Sand for filling shall be clean and well graded conforming 
to IS 383 with grading Zone I to III.   

c) Sand shall be spread in layers not exceeding 30cm compacted thickness 
over the area. Each layer shall be uniformly compacted by mechanical 
means like plate vibrators, small vibratory rollers, etc. to achieve a relative 
density of not less than 80%.    

d) Other requirements of tank foundations shall be as per IS 803 and as 
specified    elsewhere in the specifications. 

7.02.00 Foundation System 

The requirements for the foundation system to be adopted are as given in 
subsequent Clauses. Depending upon the depth of competent strata/stratum, type of 
structures, functional requirement of facility, extent of cutting / filling, suitable 
foundation, open or pile shall be adopted with approval of owner. 

7.02.01 General Requirements 

a) All structures/equipment shall be supported either on suitable open 
foundations (isolated, combined, raft) or pile foundations depending on type 
of structures/facilities, sub-strata, topography etc.   

b) The roads, ground floor slabs, trenches, pipe pedestals, channels/drains and 
staircase foundation with foundation loading intensity less than 4 T / M2 may 
be supported on open / shallow foundations resting on virgin / controlled 
compacted filled up soil.  

c) No other foundation (other than as mentioned in (b) above) shall rest on the 
filled up ground / soil. 

d) No foundation shall rest on the black cotton soil. 

e) Before execution of work the bidder shall ensure that there is no obstruction 
to underground/overground facilities like sewer lines, pipe lines etc. Any such 
damage and remedial/ rectification measures shall be at the contractors cost.  

f) Bidder shall also ensure that there is no damage to existing nearby 
foundations and the foundations pertaining to this package are not placed at 
shallower depth than the nearby foundations. If required depth of foundation 
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is deeper than the existing foundations, proper protection shall be provided to 
existing foundations. 

g) All foundations shall be designed in accordance with relevant parts of the 
latest revisions of Indian Standards.  

h) The water table for design purpose shall be considered at Finished Ground 
Level.   

i) A combination of open and pile foundations shall not be permitted under the 
same equipment / structure / building. 

j) Foundation for equipment on ground floor 

For equipment of static weight upto 1.5 T, the equipment may be supported on 
the ground floor slab by locally thickening the slab.  Thickening of the ground 
floor slab shall be done upto an extent of about 0.6 m beyond the plan area of 
the equipment on all the sides. Further, the load intensity below the equipment 
shall be limited to 4T/m2. Other requirements of floor slab and compaction 
below the floor slab shall be adhered, as specified elsewhere in the 
specifications.     

For equipment of static weight more than 1.5 T, the equipment foundation shall 
be taken to the founding level or shall be built up with PCC from the level as 
mentioned in the Table 1. The pedestal of equipment foundation or the 
foundation Block shall be isolated from the adjoining floor slab by providing 
bitumen impregnated fiber board of minimum 50 mm thick, conforming to IS: 
1838 all around the equipment pedestal for the full depth of the floor slab.     

7.02.02 Open Foundations 

In case open foundations are adopted, following shall be adhered to. 

a) The minimum width of foundation shall be 1.0 m. 

b)  Minimum depth of foundation shall be 1.0m below Ground Level.  

c) It shall be ensured that all foundations of a particular structure/ buildings/ 
facility shall rest on one bearing stratum. 

d) Wherever the intended bearing sub-strata is virgin soil stratum but the actual 
stratum encountered during foundation excavation consists of filled up soil at 
founding level, under such cases either the foundation shall be lowered 
completely into the virgin stratum or the filled up soil upto the virgin layers 
shall be removed and built up through PCC (1:4:8) up to designed foundation 
level. 

7.02.03 Pile Foundations – 
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(a.) In case piles are adopted, following shall be adhered to : 
i) The pile foundation shall be of RCC, Cast-in-situ bored piles as per 

IS:2911. Pile boring shall be done using Rotary Hydraulic 
Rigs/conventional tripod rig. Two stage flushing of pile bore shall be 
ensured by airlift technique duly approved by the Employer. 

If required, temporary or permanent MS liner may be provided for 
piling.  

ii) The minimum diameter of pile shall be 600 mm. The allowable load 
capacity of the pile in different modes (vertical compression, lateral 
and pullout) shall be as per approved geotechnical report &  as 
enclosed in relevant annexure: 

iii) Only straight shaft piles shall be used. Minimum cast length of pile 
above cutoff level shall be 1.0 m. 

iv) The contractor shall furnish design of piles (in terms of rated capacity, 
length, diameter, termination criteria to locate the founding level for 
construction of pile in terms of measurable parameter, reinforcement 
for job as well as test piles, pile load test arrangement, locations of 
initial test piles etc.) for Engineer’s approval. 

v) The piling work shall be carried out in accordance with IS:2911 
(Relevant part) and accepted construction methodology. The 
construction methodology shall be submitted by the Contractor for 
Engineer's approval. 

vi) Number of initial load tests to be performed for each diameter and 
rated capacity of pile shall be subject to minimum as under. 

 Vertical  

 Lateral Minimum of 2 Nos. in each mode. 

 Uplift 

vii) The initial pile load test shall be conducted with test load upto three 
times the estimated pile capacity. In case of vertical compression test 
(initial test) the method of loading shall be cyclic as per IS:2911 
(relevant part). 

viii) Load test shall be conducted at pile Cut-off Level (COL). If the water 
table is above the COL the test pit shall be kept dry throughout the 
test period by suitable de-watering methods. Alternatively the vertical 
load test may be conducted at a level higher than COL. In such a 
case, an annular space shall be created to remove the effect of skin 
friction above COL by providing an outer casing of suitable diameter 
larger than the pile diameter. 
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ix) Number of routine pile load tests to be performed for each 
diameter/allowable capacity of pile shall be as under : 

i) Vertical : 0.5% of the total number of piles provided. 

ii) Lateral : 0.5% of the total number of piles provided. 

x) The routine tests on piles shall be conducted upto test load of one and 
half times the allowable pile capacity. Piles for routine load tests shall 
be approved by the Employer. 

xi) In case, routine pile load test shows that the pile has not achieved the 
desired capacity or pile(s) have been rejected due to any other 
reason, then the Contractor shall install additional pile(s) as required 
and the pile cap design shall accordingly be reviewed and modified, if 
required. 

xii) Testing of piles and interpretation of pile load test results shall be 
carried out as per IS:2911 (Part-4). Contractor shall ensure that all the 
measuring equipment and instruments are properly calibrated at a 
reputed laboratory / institute prior to their use.  Settlement / movement 
of the pile top shall be made by Linear Variable Differential 
Transducers (LVDT) having a least count of 0.01mm. 

xiii) The test load on initial test piles shall be applied by means of reaction 
from anchor piles / rock anchors alone or combination of anchor piles 
/ rock anchors and kentledge with concrete blocks. 
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xiv) 

xv) 

Low Strain Pile Integrity test shall be conducted on all test piles and 
job piles. This test shall be used to identify the routine load test and 
not intended to replace the use of static load test. This test is limited 
to assess the imperfection of the pile shaft and shall be undertaken by 
an independent specialist agency to be approved by Engineering 
department of Owner. The test equipment shall be of TNO or PDI 
make or equivalent.  The process shall confirm to ASTM. 

 Either of Static routine load test or High Strain Dynamic Load Test 
may be carried out for routine load testing of working piles. However, 
at least two numbers of static routine vertical load tests shall be 
carried out on pile on which high strain dynamic load test has already 
been carried out for establishing the correlation between the two tests. 
In case of discrepancy if any between dynamic and static vertical load 
tests, then additional static routine vertical load tests shall be 
conducted as decided by the Engineer and the results of static routine 
vertical load shall prevail. Number of routine vertical pile load tests as 
per clause 7.02.03 (ix) shall be total of static routine vertical load test 
and high strain dynamic load tests. 

The procedure to carry out the test shall be submitted to the Engineer. 
The test and equipment shall conform to ASTM D4945-00. The test 
shall be conducted by an experienced independent test agency 
approved by the owner. Field data shall be submitted to the site 
engineer and shall include force velocity curves, pile capacity, 
simulated static load test curve, net and total pile displacement, pile 
integrity. A (Case pile wave analysis) CAPWAP or equivalent software 
analysis shall be conducted on the field data for correct capacity 
estimation and to evaluate end bearing and skin friction components 
of the pile. 

xvi) From load considerations, single pile may be used under a 
column/tower.  In that case, pile shall be connected with tie beams at 
pile cut off level in both directions. 

xvii) Contribution of frictional resistance of filled up soil if any, shall not be 
considered for computation of frictional resistance of piles. 

xviii) Reinforcement for job piles shall be designed as following: 

(a) Compression + bending piles: For these piles, the allowable 
safe pile capacities in compression and bending shall be 
considered.  

(b) Tension + bending piles: For these piles, the actual pile forces 
to be considered. However, maximum 3 types of combinations 
for varying percentage of tension capacity + bending case may 
be designed & adopted by contractor for the entire scope of 
work under this package.  
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7.03.00 Special Requirements 

7.03.01 Details of treatment for foundations / underground structures required to counteract 
soil / water chemical environment shall be as per detailed geotechnical investigation 
to be carried out by contractor. Contractor shall carry out chemical analysis during 
detailed geotechnical investigation and required treatment shall be provided 
accordingly. 

7.04.00 Excavation, Filling and Dewatering 

7.04.01 For excavation works, comprehensive dewatering with well point or deep wells 
arrangement, if required, shall be adopted. Scheme for dewatering and design with 
all computations and back up data for dewatering shall be submitted for the owner’s 
information. The water table shall be maintained at 0.5m below the founding depth. 

7.04.02 Excavation for shallow foundations shall be covered with PCC immediately after 
reaching the founding level. In case of any local loosening of soil or any loose 
pockets are encountered at founding level during excavation the same shall be 
removed and compensated by PCC M7.5. The final layer of about 300 mm thickness 
above the founding level shall be excavated by suitable means, so as to avoid 
disturbance to founding stratum. 

7.04.03 Backfilling around foundations, pipes, trenches, sumps, pits, plinths, etc. shall be 
carried out with approved material in layers not exceeding 300 mm compacted 
thickness (higher thickness of layers upto 500mm with heavy mechanical 
compacting equipment) and each layer shall be compacted to 90% of standard 
proctor density for cohesive soils and to 80% of relative density for non-cohesive 
soils  

Rock pieces having size less than 150 mm and interstices filled with soil may be 
used for backfilling around foundation, plinths etc. and shall be compacted to 
minimum of 85% of original stack of material after filling the interstices. 

7.04.04 Founding level for trenches/channels shall be decided as per functional requirement. 
The bottom of excavation shall be properly compacted prior to casting of bottom slab 
of trenches / channels. 

7.04.05 CBR tests for pavement/road design shall be carried out by the Contractor after 
earth filling (if applicable) has been completed upto the formation level. 

7.04.06 The contractor shall take all necessary measures during excavation to prevent the 
hazards of falling or sliding of material or article from any bank or side of such 
excavation which is more than one and a half meter above the footing by providing 
adequate piling, shoring, bracing etc. against such bank or sides. 

Adequate and suitable warning signs shall be put up at conspicuous places at the 
excavation work to prevent any persons or vehicles falling into the excavation trench.  
No worker should be allowed to work where he may be stuck or endangered by 
excavation machinery or collapse of excavations or trenches. 
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ANNEXURE-I 

VICINITY MAP 
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�
1.        SCOPE OF SUPPLY AND SERVICES: 

The scope of work under this specification shall be as below. 

Items not specifically mentioned but deemed necessary by the Tenderer for making 
the system completely reliable and efficient shall also be considered as if included. 

1.1.1 The specification covers Supply part, Services part including AMC (Annual Maintenance 
Contract) for Three (3) years after successful handover of Compressed Air System to end 
customer and O&M Spares comprising of design (i.e. preparation and submission of 
drawing /documents including “As Built” drawings and O&M manuals), engineering, 
manufacture, fabrication, assembly, inspection / testing at vendor's & sub-vendor’s works, 
painting, maintenance tools & tackles (as applicable), fill of lubricants & consumables, 
O&M Spares along with spares for erection, start up and commissioning as required, 
forwarding, proper packing, shipment and delivery at site, unloading, handling, 
transportation & storage at site, in-site transportation, assembly, erection &
commissioning, final painting at site, minor civil work, trial run at site, AMC for three years 
after handover of CAS to end customer preparation of layout drawings and carrying out 
Performance guarantee tests at site, training of customer/client and O&M staff and 
handover in flawless condition of the package to the end customer complete with all 
accessories for the total scope defined as per BHEL NIT & tender technical specification, 
amendment & agreements till placement of order for 2X 490 MW NCTPPP, DADRI, 
STAGE-II.

1.1.2 Two (2) Nos. Air Compressors (Oil Free Screw type) each of minimum 15 NM3/Min 
capacity at 8.5 Kg/cm2 (g) discharge pressure, suction filter with silencer, inter cooler and 
after cooler with moisture separators, automatic drain traps, instruments, control system 
and other accessories. 

1.1.3 Two (2) Nos. Air Drying Plants Heat of HOC - Rotary / Twin tower type of min. 15
NM3/min. capacity with all instruments, control panels and other accessories as specified. 

1.1.4 Two (2) nos air receivers of 02 cu.m capacity located near the compressor house 
building.  

1.1.5 Two (2) No. online Electronic Dew point meters. 

1.1.6 Pipes & fittings for compressed air line, cooling water & drain line including 
hanger/supports, auxiliary structural members etc. inclusive of all fittings, valves, Counter 
flanges, bolts, nuts, gaskets etc. at all piping terminals, base plates, support plates, 
anchor bolts, nuts, sleeves, inserts, lifting lugs, eye bolts etc and other accessories as 
required  - 1 Lot . 

1.1.7 All airline valves, cooling water valves, drain valves etc.– 1 Lot. 

1.1.8 Hoses required for O&M purpose for the compressor and air dryer – 1 Lot. 

1.1.9 Additional Loose Supply - 6 nos. Ball Valves of 50 NB and 10 nos. Auto Drain Traps and 
strainer (end connections-25 NB) (for details of Auto Drain Trap refer attached data sheet 
for reference). 

1.1.10 Necessary instruments for control and interlocks, instruments indicated in the P&I 
Diagram for the compressed air system to be considered as a minimum. Any additional 
instrument / valves required for successful operation of the system, to the discretion of 
BHEL, shall be provided to BHEL by successful bidder without any price implication. 
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�
1.1.11 Instruments including all instruments necessary for performance testing of compressors 

as well as air drying plants & Compressed air system as a whole – 1 Lot. 

1.1.12 Maintenance tools and tackles, start up and commissioning spares, consumables, first fill 
of lubricants inclusive of packing – 1 Lot

1.1.13 O&M Spares as specified in different section of specification inclusive of proper packing 
for long duration storage purpose – 1 Lot 

1.1.14 Any other item not indicated above, but required to complete Compressed Air package as 
per system requirements. 

1.1.15 Bidder to ensure availability of spares for all the supplied equipment (Air Compressor and 
Air dryer) at least for 15 years from the date of award of contract on successful bidder.  

2. TERMINAL POINTS : 

2.1.1 Bidder will terminate compressed air piping for IA header and SA header downstream of 
air receiver as per enclosed Compressor House Layout dwg. 

2.1.2 Cooling water supply will be provided by the purchaser outside the compressor house 
(5m within vicinity of Compressor house) as per enclosed Compressor House Layout 
dwg. The return hot water shall be terminated by the contractor at the same location. 

2.1.3 All the drains shall be terminated to plant garland drain outside compressor house by 
bidder.  

3. EXCLUSIONS : 

3.1.1 MCC/Switchgear for power supply to Air Compressors and other drives and panels. 

3.1.2 Civil works like construction of compressor house, foundation of all compressor, air dryer and 
air receiver, pipe/cable trenches. However, civil works such as opening in wall, grouting of 
equipment’s & structural material and inserts plates for pipes supports etc. are in the 
bidder’s scope of supply. 

3.1.3 Lighting and ventilation of compressor house. 

3.1.4 Monorail hoists/Cranes as necessary for handling of equipment after erection. 

4. SUB-VENDOR ITEMS 

The make of Sub-vendor items shall be generally as per enclosed sub vendor list, which is subject 
to customer approval during detail engineering.  

5. DRAWINGS AND DOCUMENTS TO BE SUBMITTED WITH THE BID 

The drawings and documents to be submitted with the bid shall strictly be as mentioned under 
Volume III (section-1). Any documents other than those indicated in Volume III (section-1) will not 
be reviewed and will not form part of contract. 

6. DRAWINGS/ DOCUMENTS REQUIRED DURING DETAIL ENGINEERING  
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�
Tentative list of drawing / document required during detail engineering is attached in Volume-II
(Annexure-VIII). Any other drawings and documents as required by BHEL / Customer / Consultant 
shall be furnished by the successful bidder during detail engineering stage for which no 
commercial implication shall be entertained by BHEL. 

7. DRAWINGS DISTRIBUTION SCHEDULE 

Vendor needs to submit drawing/document during detail engineering along with editable soft 
copy of the same. However, exact no. of drawings / documents and submission/distribution 
procedure for the same shall be intimidated to the successful bidder after award of contract 
and the same shall be complied by the successful bidder without any commercial implication. 

8. DRAWINGS ENCLOSED WITH THE SPECIFICATION 

Following drawings enclosed will form part of the specification.  

1) P&I Diagram for compressed air system with air drier (Pl. refer section 8,Vol.-III). 

2) Compressor House layout (Pl. refer section 8,Vol.-III). 

3) Plant Layout of FGD System (Pl. refer section 8, Vol.-III) 

The P&I diagrams are indicative and show the minimum requirement to be followed including 
minimum requirement of instruments. Any other item and instruments required (within the 
terminal points) to make the system complete in all respect and for satisfactory operation of 
the system shall also deemed to have been included by the bidder in their scope .The detailed 
P&I diagrams for compressed air system in line with specification requirement shall be 
developed by the vendor during detail engineering for customer’s approval and without any 
commercial implication to customer. Bidder to note that the while preparing PIDs after 
placement of order, successful bidder shall incorporate line numbers  Instrument tag nos., 
KKS Numbering, equipment no, Line Spec, Line MOCs, legend / symbol chart , equipment 
capacity , relief valve capacity and set pressure, control valve capacity, range, fail position etc. 
in these drawing and same are subject to the customer approval. 

9. OTHER REQUIREMENTS 

Detailed erection manual for each of the equipment as well as complete system supplied 
under this contract at least 2 months before the scheduled erection of the concerned 
equipment / component or along with supply of concerned equipment / component whichever 
is earlier. 
�
The O&M Manual to be submitted by the successful bidder will necessarily address the 
following: 

a. Complete System Description along with PIDs, write up on electrical philosophy and 
safety/process interlocks etc. 

b. Instructions for plant operation 
c. Commissioning procedure of the system 
d. Chapter on precautions to be taken during: 

� Operation 
� Idle time 
� Long shutdown  

e. Chapter on trouble shooting during plant operation covering: 
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� Safely aspects 
� Do’s and do not’s
� Maintenance schedule 
� Schedule of lubricants & consumables 

f. O & M instruction for all individual equipment which shall invariably contain but not 
necessarily limited to the following: 

� Equipment description/interdiction 
� Data sheet, Equipment GA & Cross Section Drawing 
� Catalogue of each equipment  
� DO’s & DON’T’s
� Duty Conditions 
� Installation & Safety Recommendation 
� Start-up & shut down procedure 
� Instructions for testing and adjustment of system parameters 
� Disassembly & Assembly Instructions giving sequence no. of each 

component 
� List of Replacement/ Spare parts along with their drawing and 

catalogues and procedure for ordering spares.   
� Reason & Remedy Chart for any problem  
� Maintenance Schedules- Daily, Weekly, Monthly, Half Yearly and 

Annual indicating clearly  the spares part and man-hour requirement 
for each stage. 

� Detailed specification/ Schedule  of all the consumables including 
lubricant oils, greases, chemicals etc. required for the complete system 

� Commission procedure for equipment. 

Document approval by customer under Approval category or information category shall not 
absolve the vendor of their contractual obligations of completing the work as per specification 
requirement. Any deviation from specified requirement shall be reported by the vendor in 
writing and require written approval. Unless any change in specified requirement has been 
brought out by the vendor during detail engineering in writing while submitting the document 
to customer for approval, approved document (with implicit deviation) will not be cited as a 
reason for not following the specification requirement. 

In case vendor submits revised drawing/doc after approval of the corresponding drawing/doc, 
any delay in approval of revised drawing shall be to vendor’s account and shall not be used as 
a reason for extension in contract completion. However, in case changes are necessitated 
due to any constraints at customer end, delay in review/ approval of such revised drawing 
beyond one month will be to customer’s account. 

Bidder to note that during detail engineering, will submit the drg/doc through web based 
Document Management System in addition to hard copies to be submitted as per dwg/ 
document distribution schedule. Bidder would be provided access to the DMS for drg/doc 
approval and adequate training for the same. Detailed methodology would be finalized during 
the kick-off meeting. Bidder to ensure following at their end 
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� Internet speed – 2 mbps (Minimum preferred) 

� Pop ups from our external DMS IP (124.124.36.198) should not be blocked  

� Vendor’s Internal proxy setting should not block DMS application’s link 
(http://124.124.36.198/wrenchwebaccess/login.aspx)” 

DMS user manuals to be used by BHEL PEM vendors for uploading, viewing, 
revising, commenting and tracking documents on PEM’s DMS have been 
uploaded on PEM internet website (www.bhelpem.com ) under the Vendor 
session.  
For quick access bidder may refer the link 
http://bhelpem.com/DMSManuals/DMSManuals.html 
 

Final Electrical Load list will be submitted by the successful bidder as per agreed drawing/ doc 
submission schedule and along with the bid. Thereafter any change in the electrical load list 
shall be entertained only subject to its feasibility, and BHEL reserves the right to debit the 
vendor cost of any changes necessitated in the switch gear /MCC on account of changed 
loads. 

Wherever CIVIL works is excluded from the bidder’s scope, successful bidder shall furnish 
civil assignment drawings.  The corresponding CIVIL drawing prepared by BHEL / CIVIL 
agency, based on civil assignment drawing of bidder will be furnished to the successful bidder 
for concurrence. In case any modification is required in the civil work already carried out 
based on final civil inputs given by vendor, BHEL reserves the right to debit cost of such 
rework to vendor”.

If any deviation is there then same to be indicated separately under the heading “Schedule 
of Technical Deviation” enclosed as per Volume III (SECTION 4) of the Technical 
Specification along with Cost of Withdrawal and the same shall be made part of the price-bid 
to be submitted by the bidder. In case nothing is mentioned under the column Cost of 
withdrawal then during bid evaluation no price implication will be admissible for withdrawal of 
deviations. Bidders shall also note that the deviation in any other form except above is not 
acceptable (i.e. in data sheet or other Annexure or elsewhere in the offer) and same shall not 
be considered for review/evaluation purpose/comments and it would be assumed that the 
system/material/equipment has been offered strictly in line with specifications/requirements.   

10. Bidder to note the following information : 

10.1.1 Bidders to indicate offered model in their offer and to submit backup document (e.g. 
performance test, etc.) matching FAD calculation along with the catalogue of the offered 
model to justify selection. 

10.1.2 Bidder to confirm that there is no deviation from the technical specification and furnish 
signed Compliance cum Confirmation Certificate enclosed under Volume-III of the 
Technical Specification. 

10.1.3 Bidder to submit minimum 10 set of hard prints of drawing & docs. for approval. Also, 10 
set of approved documents & O&M Manual to be submitted along with 5 CD's after 
completion of engg. 
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11. ADDITIONAL POINTS TO BE NOTED BY BIDDER 

11.1.1 Compressed Air system shall be offered as turnkey basis meeting specification 
requirements. 

11.1.2 Basis of design, all calculations, equipment selection criterion, layout 
drawings/schemes/G.A. drg. and documents like data sheet/Technical particulars etc. are 
subject to Customer & BHEL approval during detail engineering stage. 

11.1.3 All drawings and documents shall be computer based. 

11.1.4 All commissioning spares & consumables for trouble free operation shall be provided, with 
minimum to what specified elsewhere in the specification. 

11.1.5 Bidder to clearly note that the instruments, valves etc. as shown in the P&I Diagram is the 
bare minimum and any additional instruments/valves required to complete the system in 
terms of safety, trouble free operation of equipment’s & system as a whole and isolation 
of individual equipment for maintenance, then same shall be supplied by the bidder 
without any commercial implication to BHEL. 

11.1.6 Grouting of equipment’s, like Air receiver, Air dryer & foundation bolts etc. are in the 
scope of the bidder. 

11.1.7 Performance test for compressors shall be carried out at shops with job motor only.  

11.1.8 All the instruments as required for performance testing shall be arranged by bidder. 
Instrument for testing shall be calibrated from government certified labs & this is in the 
bidder scope. Bidder to ensure validity of such reports before the performance tests. 

11.1.9 Compressor and air dryer shall be designed for cooling water (passivated DM water) with 
inlet temp of thermal 38 deg C (max.) & mechanical 60 deg C with terminal pressure 
7.0kg/sqcm (g) and the max temp of hot water from compressor shall be 6 deg. C higher 
cooling water inlet temp. Further the temperature of the air at the outlet of after cooler 
shall be limited to 7 deg.C above cooling water inlet temperature i.e. outlet air 
temperature from air dryer in any case shall not be more than 45 deg. C. The 
Compressors and dryers coolers shall be designed to withstand 10 kg/cm2 i.e., shutoff 
head of BHEL DM cooling water pumps. The pressure drop across the individual 
equipment’s within the compressor shall be maintained at 6 to 8 MWC. However, the 
pressure drop across the complete cooling water circuit shall be 10 MWC. Successful 
bidder shall furnish break-up of pressure drop for individual components and compressors 
as a whole in the datasheet to be submitted for approval at the time of detail engineering. 

11.1.10 Access platform required for the maintenance of instruments/valves on the towers of HOC 
type air drier, air receiver shall be in bidder’s scope of supply. 

11.1.11 Only KKS tagging shall be used in all document/drawings and in the field for all 
items/equipment/signals etc. No other tagging method is acceptable. The successful 
bidder shall provide detailed drawing with KKS only. Operational write up of the system 
should strictly contain KKS code for identification and description. 
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A. GENERAL DESCRIPTION 
The compressed air system is comprised of the common instrument air system and the 
service air system.  Instrument air is required for the various pneumatically operated valves 
and instruments in the power plant, while service air is required for general plant services. 

B. CODES AND STANDARDS 
The equipment to be provided under this section shall specifically conform to the following 
codes, standards, specifications and regulations as applicable, including all its latest 
amendments subsequent to the year of publication as mentioned below: 

Sl. 
No. Code Description

1 IS-2825/1969  Code for unfired pressure vessels

2 IS-4503/1967  Shell and Tube Type Heat Exchanger

3 IS-5456/1985  Code of Practice for testing of positive displacement type 
air compressors and exhausters

4 IS-5727/1981  Glossary of terms relating to compressors and 
exhausters

5 IS-1239 part-1/1990  Mild Steel tubes, tubulars and other wrought steel pipes
6 IS-1239 Part-2/1992  Mild steel tubes, tubular and other wrought steel fittings

7 IS-6206/1985  
Guide for selection, installation and maintenance of air 
compressors/plants with operating pressure up to 10 
bars

8 ANSI-B16.5(1988) Steel Pipes Flanges and Fittings

9 IS-7938/1976  Air Receivers for Compressed Air Installations

10 IS-10431 Part-1/1983  Measurement of Air Flow of Compressor and Exhausters 
by nozzles

11 ASME PTC-9  Performance Test Codes for Displacement compressors, 
Vacuum Pumps and Blowers

12 ISO-7183 (part2) 
Compressed Air Dryers - Specification and 
Testing, Compressed Air Dryers Performance rating.

13. ISO-1217 
Methods for acceptance tests regarding volume rate 
of flow and power requirements of displacement 
compressors. 

In case of any contradiction with the aforesaid standards and the stipulations as per this 
Section and Attachments/Annexures of this section, the stipulations of this Section and its 
Annexures shall prevail. 

C. SCOPE OF SUPPLY 
 Compressed air system includes the following: 

2.1 Two (2) nos. (1 working + 1 standby) multi stage oil free screw type, water cooled air 
compressors shall be provided for the FGD Compressed air System requirement. 

2.2 Two (2) nos. (1 working + 1 standby) Heat of Compression type (Twin tower type / Rotary 
drum type) Air Drying Plant (ADP) each suitable for connecting to individual instrument air 
compressor. 

2.3 Air Receivers shall be provided as follows: 
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� Two (2) nos air receiver (one each for each compressor) of 10 cu.m capacity located 
near the compressor house building. 

2.4 All interconnecting piping including compressed air piping, cooling water piing & drain pipes, 
valves, fittings, supports etc. for safe and satisfactory operation of air compressors. (Refer 
Annexure-II). 

2.5 All instruments including the electronic online dew point meter with suitable sampling 
connection. (Refer Annexure-II). 

2.6 Compressor mounted local control panel. 

D. EQUIPMENT DESIGN & TESTING CRITERIA 
3.1 Air Compressor 

a)  The capacity of air compressor shall be 15 NM3/min with discharge pressure of 8.5 kg/cm2 
(g). Delivery pressure at the outlet of ADP will be 8.0 Kg/cm2 (g).  Each compressor will be 
designed to deliver the nominal capacity at the required delivery pressure. (Refer Annexure-I). 

b)   The compressors and Air Drying plants shall operate under the following ambient conditions. 

  i. Minimum temperature: 10 deg.C 

  ii. Maximum temperature: 50 deg. C 

  iii. Design condition (temperature: 45 deg. C & 75% RH Relative humidity) 

  iv. Height above MSL (m): Refer Chapter “Project Information” 

c)  Testing of compressor will be as per ISO: 1217. 

d) Air compressors will be designed for continuous operation with high efficiency to satisfy the 
performance requirement. 

e)  Satisfactory operation in parallel will be ensured without any uneven load sharing, undue 
vibration, noise etc. 

f)  Compressor noise level shall not exceed 90 dBA to a reference of 0.0002 microbar when 
measured at a distance of 1.5 metre above the floor. 

h)  The continuous motor rating (at 50 deg.C ambient) will be at least fifteen percent (15%) above 
the maximum load demand of the driven equipment under the entire operating range. 

i)  The compressors shall operate at 100% capacity with load / unload feature. 

For details refer customer specification. 

3.2 AIR DRYING PLANT 

Air-drying plant shall be of heat of compression desiccant type (Twin tower type or rotary 
drum type), drying by adsorption process through a desiccant medium. 

The capacity of air drying plant for instrument air compressor shall be of matching capacity 
to that with instrument air compressor. 

Quality of outlet air from ADP shall be in accordance to ISO 8573, Class-3. 

i. Dew point at outlet of the air drying plant will be minus (-) 400 C at atmospheric 
pressure. 

ii. Dust particle size in instrument air will be less than five (5) micron. 

iii. Oil content of Instrument air will be less than 0.1 mg/m3 at 20 degree C with absolute 
air pressure of 1 bar.

Desiccant shall be silica gel / activated alumina as per manufacturer’s standard. 

Hot air piping from compressor to air dryer shall be insulated. 

 For details refer customer specification. 
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3.3 AIR RECEIVER

a)  The quantity and capacity of air receivers shall be as specified in clause no. 2.3 above. 

b)  The air receivers will be vertical self-supporting cylindrical vessels with supporting legs for 
resting on their foundation. 

c)  Operation & maintenance platform for each air receiver along with access ladders shall also 
be provided. 

d)  A corrosion allowance of 3 mm shall be provided. 

e)  The air receiver shall be hydraulically tested to a pressure of 1.5 times the design pressure. 

 For additional details refer customer specification. 

E. LAYOUT CONSIDERATIONS 
5.1 A separate Compressed Air System building, housing compressors with drives, air drying 

units, headers, piping, supports, valves etc. has been envisaged.  

5.2 The air receivers will be located outdoors adjacent to the compressor room. 

F. POWER SUPPLY ARRANGEMENT 
Pl. refer electrical specification for details. 
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�

1 GENERAL 

1.1 The air traps and strainer shall meet the technical requirements and conform to the 
requirements as specified and Data sheet-A. 

�
2 SCOPE OF SUPPLY 
�

The air traps along with strainer shall be supplied as per Data sheet A of Section C1-B. For 
detail refer the same. 

3 DESIGN REQUIREMENTS 

All traps shall be suitable for removal of water from compressed air piping and shall be suitable 
for the service conditions i.e. flow, temperature and pressure under which they are required to 
operate. Those performing similar duties shall be interchangeable with each other unless 
otherwise specified. 

4 CONSTRUCTION FEATURES: 

4.1 The traps covered in the specification shall be of Ball Float Type with auto-drain 
arrangement conforming to supplier’s own proven design and shall be with External Y-type
Strainer designed suitably to prevent the internals of the trap from damage due to dirt etc.  

4.2 The traps should be with internals easily accessible and replaceable. 

4.3 Arrow showing inlet should be cast on the body of traps.  

4.4 For ball float type traps, trap design should take care of removal of entrapped air for proper 
functioning of trap. The same can be done by providing a balancing line connection at the 
top of the body. 

4.5 A metallic (stainless steel plate 2mm thick) nameplate shall be fitted on each trap. 
Nameplate inscription required for each trap shall be indicated at the contract stage. 
Inscriptions shall be engraved 1 mm deep filled with enamel paint. 

5 MATERIALS 

5.1 The materials of construction of main parts of traps shall be specified in Data sheet-A.

5.2 The materials of construction of the remaining parts shall be suitable for the service 
conditions shall be subject to approval of the purchaser. 

5.3 Materials used in manufacture of traps shall be of tested quality. 

6 TESTING AND INSPECTION 

6.1 The items covered under this contract shall be subjected to inspection, testing and quality 
surveillance. The Inspection Agency shall, at all reasonable times have access to Vendor’s 
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�

works, Quality Control records and all facilities as reasonably required for carrying out the 
inspection and testing efficiently, and these shall be provided by the vendor free of cost. 

6.2 The minimum NDT/testing and inspection requirements for traps shall be as per the attached 
Quality Plan. However, in case of order, final inspection and testing shall be carried out as 
per the final approved quality plan without any price implications.  

�
7 EXCLUSIONS 
�

Erection & Commissioning of equipment at site is excluded from the bidder’s scope.
�
8 QUALITY ASSURANCE  

8.1 The Quality Plan enclosed with this specification specify minimum quality control requirement. 
During contract stage vendor shall furnish this Quality Plan duly signed & stamped for BHEL 
approval. Quality plans shall be approved by BHEL and customer. All inspection and testing 
shall be carried out by BHEL/ BHEL representative and customer (as applicable). In case 
inspection is by both BHEL and their customer, then the inspection can be carried out jointly 
or separately, which will be informed later. In case of the foreign bidder, inspection shall be 
carried out by reputed third party. 

8.2 There may be changes in quality plan depending on customer/consultant comments which 
will have to be accommodated by vendor at no extra cost. 

�

8.3 The minimum NDT/testing and inspection requirements for air traps and strainer shall be as 
per the attached Quality Plan. However, in case of order, final inspection and testing shall be 
carried out as per the final approved quality plan without any price implications. 

9 SURFACE PREPARATION AND GALVANIZING 

9.1 The surfaces of equipment to be galvanised shall be thoroughly cleaned of all grease, oil, 
loose mill scale, dirt, rust and any other foreign materials as mentioned in IS:2629. 

9.2 Traps & Strainers of Carbon steel material bodies shall be hot dip galvanised as per IS:2629 
after the necessary testing has been carried out. The minimum thickness of galvanizing shall 
be minimum 40 microns. 

�
10 PACKING INSTRUCTION 

a. Each trap shall be drained, cleaned, prepared and suitably protected in such a way so as to 
minimize the possibility of damage and deterioration during transit and storage. 

b. The trap shall be dispatched in total assembled form.
c. Body ends shall be suitably sealed to protect them against damage during transit and 

storage. 
d. Trap Tag Nos. shall be incorporated in all the dispatch documents.
e. Proper care shall be taken to avoid damage to the finished surface during transit. 
f. All the air traps shall be packed suitably in wooden cases in order to avoid damage during 

transit and also during storage at site in tropical climate conditions for a period of 15-18
months. 

11 DOCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT: 
�

13.1 TDS & QAP of Trap and Strainer. Page 39 of 328
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AIR TRAPS 
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MATERIAL OF CONSTRUCTION FOR CARBON STEEL TRAPS/ STRAINER 

PART NAME MATERIAL REQUIRED

A

BALL FLOAT  
AIR TRAP
(WITHOUT  
STRAINER) 
COMPLETE 
ASSLY.

1 Body and Cover Cast Carbon Steel as per ASTM A216
Gr. WCB (HDG)

2 Valve, Valve  seat
AISI 420 (hardened to minimum 40 RC). 
Differential hardness shall be maintained 
between seats.

3
Float unit assembly, Valve
seat gasket, Pivot frame,
Support frame and Pivot pin

AISI 304

4 Bolts/ Nuts ASTM A193 Gr.B7/ ASTM A194 Gr.2H

B

EXTERNAL 'Y' 
TYPE STRAINER 
COMPLETE 
ASSLY.

1 Body & Cap ASTM A216 Gr. WCB (HDG)

2 Screen SS to AISI 304 - 20 mesh

3 Gasket Non - Asbestos type
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CLAUSE NO. SCOPE OF SUPPLY & SERVICES 

 NCTPP, DADRI(2X490MW) 
IGSTPP JHAJJAR (3X500MW)  

FLUE GAS DESULPHURISATION (FGD)SYSTEM 
PACKAGE  

TECHNICAL SPECIFICATION 
SECTION – VI, PART-A 

BID DOC. NO.: CS-6130/0330-109-9 

SUB SECTION-III-A2 
AIR CONDITIONING, 

VENTILATION SYSTEM 
& COMPRESSED AIR 

SYSTEM 

Page 
3 of 4 

3.00.00 COMPRESSED AIR SYSTEM 

 a) Two (2) numbers (1 working+ 1 standby) oil free, rotary screw type air 
compressors for Instrument air and service air applications for FGD and ZLD 
plant (if  provided) each of adequate capacity & adequate pressure, with their 
motor drives and other accessories as per equipment sizing criteria mentioned 
in Part A, Sub-section ‘Salient design data’ of technical specification. However, 
minimum capacity of each air compressor shall be 15Nm3/min at discharge 
pressure of 8.5 Kgf/cm2 (g). 

 b) Two (2) numbers (1 working+ 1 standby)  Air Drying Plants (one for each air 
compressor) of adequate capacity with all interconnecting piping, valves, 
fittings, etc.  

 c) Two number Air Receiver each of capacity 2 m3 (normal) at the discharge of 
each Air compressor.  

 d) One number Air Receiver of capacity 2m3(normal) for ZLD plant if ZLD plant is 
far away from compressor location. 

 g) Monorail with Chain pulley block of minimum 2 tons or 125% of heaviest parts 
of equipment to be lifted whichever is more. 

 h) Complete instruments, control system with panels as required for compressed 
air system. 

 i) Complete compressed air and piping network for service air and instrument air 
application in FGD and ZLD system (if provided). Separate piping network for 
Service Air and Instrument Air shall be provided. 

j) Supply of Mandatory spares as specified. 

k) Any additional items required to make the system complete. 

4.00.00 General  

i. All associated Civil & structural work for air conditioning and Ventilation system 
and compressed air system. 

ii. Set of commissioning spares as may be required during erection and 
commissioning.   

iii. One (1) set Special tools and tackles required for maintenance of all the 
Mechanical, Electrical and C & I equipment under the scope of bidder.  

iv. All steel / cast iron inserts, plates, bolts, nuts, sleeves, metallic-fasteners etc. 
to be grouted in concrete work and used to hold/ support the equipment/piping 
/ ducting being supplied and erected under this specifications.  

v. Any additional items required to make the system complete.  

vi. Initial charge of all lubricants and grease, etc. Further, all consumables 
required for PG tests shall also be in Bidder’s scope of supply. Grouting, 
dressing and final finishing of all foundations of various equipment, etc.  
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CLAUSE NO. SCOPE OF SUPPLY & SERVICES 

 NCTPP, DADRI(2X490MW) 
IGSTPP JHAJJAR (3X500MW)  

FLUE GAS DESULPHURISATION (FGD)SYSTEM 
PACKAGE  

TECHNICAL SPECIFICATION 
SECTION – VI, PART-A 

BID DOC. NO.: CS-6130/0330-109-9 

SUB SECTION-III-A2 
AIR CONDITIONING, 

VENTILATION SYSTEM 
& COMPRESSED AIR 

SYSTEM 

Page 
4 of 4 

vii. Repairing and making good/ sealing of cutouts / openings in floors, roofs and 
walls, for executing the works under this system and making them water tight 
as directed by the engineer. 

 Corrosion protection painting for all equipment / items by Bidder as detailed 
in relevant clauses of technical specification.
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CLAUSE NO. SALIENT DESIGN DATA 

NCTPP DADRI ST-II  (2X490MW) &
IGSTPP JHAJJAR (3X500MW)  

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-A 

       BID DOCUMENT NO.: CS-6130/0330-109-9

SUB-SECTION-V 
     SALIENT DESIGN 

DATA & SIZING 
         PAGE 11 OF 17

8.00.00 Compressed Air System

DESIGN CRITERIA / BASIS AND PERFORMANCE GUARANTEE 
1. All the equipment shall be designed for continuous duty and as well as for 

intermittent operation. Frequent start/stop of the system shall not result 
deterioration in performance nor damage to the equipment. 

2. The compressors and Air Drying plants shall operate under the following ambient 
conditions. 

i. Minimum temperature : 10 deg.C 

ii. Maximum temperature : 50 deg. C 

iii. Design condition (temperature & : 45 deg.C& 75% RH 

 Relative humidity) 

iv. Height above MSL (m) : Refer Chapter “Project Information” 

3. The design ambient conditions for the motors shall be as mentioned in relevant 
Electrical sub-sections. 

8.01.00 Selection of Capacity of Air Compressor  
              a)     Air Compressor 

 Air Compressor shall be designed to meet the Instrument air    and service 
air requirement of all the equipment/plant/systems to be supplied by the 
Contractor for FGD Plant and ZLD plant (if applicable) as follows:-  

Sl. No. Continuous Requirement Quantity  (in NM3/min) 

1.  Instrument air requirement for FGD plant 
(Continuous) 

A

2.  Instrument air requirement for ZLD plant 
(Continuous) 

B 

3.  Service air requirement for FGD plant C 

4.  Service  air requirement for ZLD plant D 

5. Total Air requirement  = A+B+C+D 

6. Capacity of air compressor = 2(A+B+C+D) 

  Notes: While calculating the air requirement of Bidder’s equipment\/plant/systems, 
for continuous requirements of instrument air and service air, no diversity factor shall 
be considered and they are to be assumed to be of “Simultaneous Requirements”.  
The intermittent requirement of instrument air and service air, if any shall be 
converted into continuous requirement by considering frequency of such 
requirements or selecting an appropriate diversity factor and such diversity factor 
shall not be less than 0.4.  
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1. The capacity of air drying plant shall be equal to the capacity of the individual 
air compressors. The Air drying plant, at its rated capacity, shall be designed 
to deliver continuously air at dew point of minus (-) 40 deg C at atmospheric 
pressure and the Quality of dry outlet air to conform to Instrument Society of 
American Standard S7.3 "Quality Standard for Instrument Air". 

2. Discharge pressure available at the outlet of Air drying Plant shall be minimum 
7.5 Kg/cm2 (g) or more as per the requirement of Contractor. 

3. The discharge pressure of compressor shall be minimum 8.5 Kg/cm2(g). 

4. The heat exchangers are DMCW cooled and the maximum cooling water 
temperature at compressor coolers inlet to be considered same as that of 
PHE outlet  cooled DMCW temperature. 

5. The temperature rise of cooling water in the heat exchangers of the 
Compressed air   system shall be limited to 5-10 deg C. 

6. Noise level shall not exceed 90 dBA to a reference level of 0.0002 microbar 
when measured at a distance of 1.5 meter above the floor. Required acoustic 
enclosures may be provided to meet the above condition. The discharge 
blow-off silencer and intake silencers shall be designed to meet the above 
noise limitation level. 

7. Parallel operation of compressors shall be possible without any undue 
vibration and noise. 

8. The flow in compressed air piping shall be designed for the design capacity of 
each compressor and the flow in header and ring mains to be designed for the 
total capacity of working compressors. 

9. All hot vessels/pipelines/ valves shall be insulated to restrict the outside 
temperature within 60 deg.C or less with mineral wool (or equivalent), GI wire 
netting and aluminum cladding/cover. 

9.00.00 LIMESTONE HANDLING PLANT 

9.01.00 a. Rated capacity of Limestone handling system from existing CHP shall be 1200 
MTPH upto crushed limestone storage system. Rated capacity of all other 
Limestone Handling Conveyors shall be 150 MTPH (min).   

b. Rated capacity of Limestone handling system for truck unloading and reclaim 
conveyors from storage shed/silo to limestone mill bunkers shall be 150 MTPH 
(min). 

c. The rated capacity of all Gypsum handling conveyors shall be 150MTPH. 

d.  Belt speed for 1200 MTPH conveyors shall not be more than 3.4 m/s, and belt 
speed for 150 MTPH conveyors shall not be more than 2.0 m/s. 

9.02.00 All conveyors shall be designed for 110% of rated capacity.  

Rated capacity (corresponding to LHP&GHP capacity) shall be guaranteed 
capacity for 100% duty equipment. For 50% duty equipment design capacity shall 
be guaranteed capacity. 
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 COMPRESSED AIR SYSTEM 
1.00.00  SYSTEM DESCRIPTION

1.01.00  The compressed air system shall consist of Air compressors & their motor drives, Air Drying 
(ADPs) Plants, air receivers for each Air compressors, instrumentation and control, control 
panels, compressed air piping, Instrument Air Piping network, service air piping network etc. 

1.02.00            A dedicated air receiver shall be provided near ZLD  Plant to meet the instrument /service air 
requirement of ZLD Plant if the location of ZLD Plant is far away from  compressor house.  

1.03.00  Air from  air compressors shall be dried in respective Air Drying Plants in compressor house 
and delivered to the Air receivers. From the Compressed air piping header at the 
downstream of Air receivers, one common header to be provided to meet the service and 
instrument air requirement for FGD and ZLD Plant (as provided) 

2.00.00  SCREW AIR COMPRESSORS 

The minimum requirements of design and construction features of various components of 
Compressed air system (screw type air compressor, air dryer, air receiver, etc.) are 
described below. 

2.01.00  CODES AND STANDARDS  
2.01.01 The design, manufacture, testing and performance of the various components of the Rotary 

Screw type Air Compressors shall comply with the requirements of relevant codes ( IS-5456, 
IS-10431 [part -1], ASME PTC-9, IS-6206, IS-5727 and CAGI). 

2.01.02 Other International Standards like American/BS/DIN etc. equivalent or superior to above 
mentioned standards are acceptable.  Where IS specification is not available, the equipment 
shall conform to one such International Standard, which shall be indicated in the proposal.  

 2.01.03 The materials of the various components shall conform to the applicable IS/BS/ASTM/DIN 
Standards.  

2.02.00 DESIGN AND CONSTRUCTION 
2.02.01 The compressor shall be oil free multistage, horizontal, water cooled, rotary screw type, 

heavy duty, rugged construction.  Their speed shall be so selected as to result in low 
maintenance and trouble-free operation under specified conditions. 

2.02.02 The rotor and shaft shall be of single piece construction, made of forged steel (AISI C1141 or 
equivalent).  The stator (casing) shall be of Cast-Iron (IS-210 grade) Construction with 
integral jacket cooling. The rotors shall be dynamically balanced to reduce vibration.  

2.02.03 The seal rings and retainers shall be of stainless steel construction and be free for radial self 
adjustment along the rotor shafts.    

2.02.04 Bearings shall be high precision antifriction type IS- 25 Grade 84).  The axial thrust load shall 
be minimized by dividing the axial load of compression on the main and auxiliary bearings 
through suitable balancing arrangement.  

2.02.05    Lubrication system shall be as per manufacturer standard practices 

2.03.00 Gear Box 

2.03.01 Gears shall have a rating of AGMA-12 or equivalent. Speed increasing gears between the 
motor and compressor stages shall consist of a common helical gear driving the pinion of 
each stage.  Helical timing gears shall be mounted on the rotor shafts to maintain accurate 
relative rotor position.   
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3.00.00  PERFORMANCE REQUIREMENT 

3.01.00 Air Compressors (screw type) shall be designed for continuous operation with high efficiency 
to satisfy the performance requirement as per approved data sheet submitted by the bidder 
during detailed engineering. 

3.02.00 The power rating of the driver shall be selected such that a minimum margin of 10% is 
available over the power required to deliver rated capacity against rated pressure.  

3.03.00 As more than one compressor with drive is specified, satisfactory operation in parallel shall 
be ensured without any uneven load sharing, undue vibration, keeping noise level within 
permissible limits for a number of compressors working simultaneously in the same room. 

4.00.00  INTERCOOLER, AFTERCOOLER & OIL COOLERS (FOR SCREW) 

4.01.00  Intercoolers, After coolers and Oil coolers shall be of water cooled & shell-and-tube type with 
water on the tube side. Intercoolers & after coolers shall be designed in accordance with 
Section VIII, Division 1 of ASME Code or equivalent. 

4.02.00 Outlet temperature of air from intercooler shall be suitable to suit the equipment and outlet 
temperature of air from the compressor house outlet header shall be limited to 45 deg.C. 
However, the instruments or the pneumatic devices requires air temperature less than 45 
deg.C., the same shall be achieved at the outlet header. 

4.03.00 Coolers shall be provided with removable tube bundle design in accordance with design 
code TEMA Class C and shall be constructed with removable shell cover. 

4.04.00 Oil Coolers shall be equipped with vent & drain connections on oil and water sides. Oil 
temperature control valve with manual override feature or bypass construction shall be 
provided to maintain constant temperature. Vent & drain connections for intercoolers and 
aftercoolers shall be provided. 

4.05.00 Design pressure shall be 8 Kg/cm2 (g) or based on shut-off head of cooling water pumps. 

4.06.00 The coolers shall be designed for maximum heat load and atleast 10 percent design margin 
shall be provided in the number of tubes. 

4.07.00 Adequately sized safety valves shall be provided for both intercoolers and after coolers. 

4.08.00 Each intercooler and aftercooler shall be provided with moisture separator units with suitable 
baffling. Moisture separator units shall be equipped with a level gauge glass with isolating 
cock. 

4.09.00 Electrically operated automatic drain trap stations with bypass and isolating valves shall be 
provided for moisture separators for automatically draining of condensed moisture. The drain 
trap may be of full bore ball valve operated by capacitance type level switch. Manual draining 
facility shall also be provided in the drain trap. 

4.10.00 Cooler shells, channels and covers shall be of carbon steel (SA 285 Gr C / SA 516 Gr 70 / 
equivalent).Tube sheet shall be of Brass or SS and the tubes shall be of Admiralty brass or 
Aluminium brass or Copper or SS 304.  

4.11.00 For the instrument air compressors offered with "Heat of compression" type air drying plants, 
the after coolers shall be provided at downstream of Air Drying Plant. 

5.00.00  AIR RECEIVERS 

  

5.01.00 The design pressure and temperature shall be minimum 10 Kg/cm2 (g) and 50 deg.C 
respectively. Receivers shall be designed in accordance with Section VIII, Division 1 of 
ASME Code or equivalent. 
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5.02.00 Air receivers are to be provided with gasketted inspection manhole of minimum 500 mm 
diameter with cover plate, lifting handle, davit cap etc.  

5.03.00 Receivers shall be of welded construction with minimum number of joints. Longitudinal seam 
in adjacent sections shall not be in same line. Welding shall be as per relevant codes. Filler 
material to have composition & structure as that of material welded. Welding electrodes to be 
approved by Employer. Electrodes to be dried before use. 

5.04.00 Relief valves shall be provided to suit compressor capacity and set pressure of the same 
shall be atleast 10% above working pressure. The spring in relief valve shall not reset for any 
pressure more than 10% above or below the design set pressure. 

5.05.00 Each receiver shall be provided with drain connection with electrically operated automatic 
drain trap arrangement with isolation and bypass valves. 

5.06.00 The material of construction of shell, dished ends, flanges, etc of the air receivers shall be of 
carbon steel as per IS:2062 or equivalent. 

6.00.00  INTAKE AIR FILTER AND SILENCER 

6.01.00  Filters with multiple elements quick removal type for easy cleaning shall be provided at 
suction of each air compressor and also be of heavy-duty dry type. 

6.02.00  The filters shall be complete with integral silencers. Separate silencers, if specified, shall be 
provided. The filtering elements shall be easily removable for cleaning. 

6.03.00 The filters shall be designed for an efficiency of not less than 99% for particles 2 microns and 
larger. 

7.00.00  AIR DRYING PLANTS 
7.01.00  One number Air drying plant shall be provided for each air compressor.  Drying shall be by 

adsorption process through a desiccant medium. 

7.02.00 Air Drying (ADP) Plant may be of "Open Through type (Blower reactivated)” OR “Heat of 
(HOC) Compression type". 

7.03.00 Regeneration of desiccant shall be achieved by "open through" or "Heat of compression" 
method without any air purge loss. 

7.04.00 Hot unsaturated compressed air shall be used for regeneration of exhausted desiccant in 
case of "Heat of compression type ADP" and air from blower shall be used for regeneration 
after heating by electrical heater in case of "Open through type ADP". 

7.05.00 Each ADP shall be provided with two adsorber towers each sized for design drying cycle of 
minimum 8 hours. After this period, the adsorber tower which was under drying mode shall 
be put under regeneration/reactivation mode while the other tower will take over the drying 
duty. The change of drying mode to reactivation mode or vice-versa shall be automatic with 
provision for manual operation also. The change over from one mode to another shall be 
through automatic solenoid operated valves. 

7.06.00 In "Open Through" type ADP, for regeneration of desiccant, atmospheric air shall be filtered, 
heated through an electric heater and passed through the desiccant before exhausted to 
atmosphere. The reactivated desiccant shall be cooled through same atmospheric air without 
heater in operation. 

In case of HOC type drier, the reactivation shall be achieved by the heat of the compressed 
air itself. The hot unsaturated compressed air from the outlet of last stage of compressor 
shall be passed through the adsorber tower. The moist air shall be cooled in dehumidifier 
and passed through the second adsorber for final drying. 
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The design reactivation cycle/period of the tower shall be less than 8 hours including cooling 
period for desiccant for both the types of ADP. 

7.07.00 Each ADP shall be provided with two (2) numbers of 100 percent capacity pre-filters and two 
(2) numbers of 100 percent capacity after-filters at the upstream & downstream of towers. 
The filtering media shall be of ceramic candle type elements designed to withstand atleast 
50% of static pressure as differential pressure. The pre-filters shall be provided with 
automatic electrically operated drain trap arrangement with isolation and bypass valves. 

7.08.00 The electric heaters (if required) (2x100% capacity for each ADP) shall be provided with 
thermostatic control for heater and relief valve for safety and shall be flanged type to facilitate 
easy replacement of element. 

7.09.00 Each electric motor driven blower (2x100% capacity for each ADP) shall be provided with 
individual dry type filters at inlet. 

7.10.00 The adsorber tower shall be designed with sufficient cross sectional area resulting low air 
velocity and pressure drop.  Minimum 20% of desiccant depth shall be provided as free 
board in adsorber vessels. Adsorber vessels to be provided with suitable number of 
inspection/sight windows of "Persplex" for observation of adsorbent condition. Desiccant 
filling and removal connections shall be provided for the adsorber vessels. 

7.11.00 The coolers/heat exchangers/ dehumidifiers of ADP shall be designed & constructed as per 
the requirements specified for “Intercoolers, After coolers & Oil coolers" above. 

7.12.00 All pressure vessels such as pre-filters, after-filters, adsorber vessels, heaters, heat 
exchangers/de-humidifiers / coolers etc associated with ADP shall be designed in 
accordance with Section  VIII, Division 1, of ASME Code or equivalent. The pressure vessels 
shall be provided with air tight gasketted manholes/handholes and relief valves. 

7.13.00 Quantity of desiccant to be calculated shall take into account residual moisture content at the 
end of regeneration cycle.   

714.00 Adsorption capacity and density to be considered for silica gel shall not be more than 10% 
and 550 kg/m3 respectively.  In case of activated alumina the same shall be 8% (max) and 
900 kg/m3 (max.) respectively. 

7.15.00 In case of Heat of compression type, adsorbers shall be sized so that even when the 
compressor is operating at part load, complete regeneration shall be achieved within the 
cycle time and quality of air (dew point) shall be maintained throughout the design cycle 
period. 

7.16.00 Complete ADP equipment shall preferably be mounted on a skid. 

7.17.00 Required sample connections in piping be provided for sampling of air at desired locations. 

78.18.00 Non-lubricated two way / three way / four way valves ball valves with pneumatic actuators be 
provided. 

7.19.00 The material of Construction for various components of ADP shall be as as per 
manufacturer’s proven standard. 

7.20.00 HOC dryers of single rotating drum type design using packed dessicant with in-built 
regeneration and adsorption compartments are also acceptable in place of specified twin-
tower type dryers, if the design ensures specified performance guarantee.  In case, the 
Contractor offers such a type, the same shall be of proven design and shall meet the 
conditions stipulated under "proven-ness criteria” in relevant sub-section of Part-A, of 
Technical Specification.  The control & instrumentation requirements specified is 
applicable for such design also. 
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8.00.00  INTERCONNECTING PIPING, FITTING AND VALVES 
The interconnecting piping & valves within compressor house for compressed air & cooling 
water etc shall be designed in line with the specification furnished in subsection titled "Low 
Pressure Piping" of Part-B of this Technical Specification. 

9.00.00  CONTROL PHILOSPHY 

9.01.00  GENERAL 
9.01.01  The minimum requirements are specified herein and the same shall be elaborated by 

contractor. The Contractor shall include controls & instrumentation to facilitate safe, reliable 
and efficient operation for the system.  The controls, protection, interlock and instrumentation 
system offered by the contractor shall be subjected to approval of the Employer during post 
award engineering stage. 

9.01.02 Any of the compressor and Air drying Plant may be selectable for "shutdown", "working" or 
"standby" duty. 

9.01.03 On tripping of working equipment, the standby equipment shall come into operation 
automatically in case of very low air pressure in the system. 

9.01.04 All abnormal conditions used for tripping the compressor or any other equipment shall be 
provided with pre-trip audio-visual indication/annunciation in the control panel. 

9.01.05 An electrically operated automatic valve shall be provided on cooling water supply line of 
each compressor & dryer (if applicable) which will automatically shut off the cooling water 
supply, in case any of the compressor/dryer is not running for more than set time duration. 
Suitable interlock shall also be provided for opening the valve before starting of any of the 
compressor. 

9.01.06 The following indications shall be made available in the control panels for repeating the same 
in main plant Control System / Panels. 

(a) Status of each compressor 

(b) Instrument air pressure low/high 

(c ) Service air pressure low/high 

(d) Dew point of instrument air 

(e) Status of each ADP 

9.01.07 Lube oil pressure and temperature in the oil circuit of compressor shall be automatically 
controlled. 

9.01.08 Unless otherwise mentioned in the relevant electrical sub-section, automatic motor overload 
control system shall be included to permit continuous operation of compressors at minimum 
ambient air without exceeding the name plate rating of the motor. 

9.02.00  Screw Compressor 
9.02.01  Each compressor shall be in the control panel to operate either in Base duty (Auto Load-

Unload) or Standby duty (Auto On-Off) mode in case of Screw and   unload/modulate/energy 
optimization (Auto Dual Mode) in case of centrifugal  

9.02.02 In "Base duty" mode, whenever air supply from compressors exceeds the demand, control 
system shall operate the load-unload circuit at a predetermined set pressure, throttle the inlet 
valve and open the blow off valve. The compressor shall run in unloaded condition. When 
system pressure drops due to more demand, the load-unload circuit shall operate again to 
bring the compressor to 100% load after closing the blow -off valve. 
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9.02.03 In "Stand-by" mode the compressor shall automatically assist base load compressors during 
periods of peak air demand. When air pressure in the system reaches a pre-set lower limit, 
compressor should start in unloaded condition and the compressor shall be fully loaded. 
When the pressure in the system rises to pre-set high value, the compressor shall be 
unloaded and shall run in idling mode for a specific period (set by a timer). The compressor 
may be loaded to full load in case of drop in system pressure or compressor may be stopped 
in case the system pressure does not drop and compressor continues to idle for more than a 
pre-set time. 

9.02.04 The control system shall provide warning to the operator that a hot-start condition exists for 
the motor driver and adequate cool-down period has not occurred after the motor was shut 
down. 

9.02.05 The alarms and shutdown scheme mentioned below are suggestive and shall be provided as 
per manufacturer's standard practice meeting the safe operational requirement of the 
equipment/system each compressor:- 

(a) "Air temperature high" at inlet to last stage  Alarm & trip 

(b) "Low lube oil pressure" Alarm & trip 

(c) "High Lube oil supply temperature" Alarm & trip 

(d) "High oil filter differential pressure" Alarm 

(e) "Low lube oil level in lube oil sump" Alarm 

(f) "High inlet air filter differential pressure" Alarm & trip 

(g) "Low cooling water flow to air compressor" Alarm 

9.03.00 Air Drying Plant 
9.03.01  Sequential operation of the adsorber towers & air compressors shall be controlled 

automatically with a provision for manual take over. 

9.03.02 Change over of tower from drying mode to regeneration mode shall happen automatically if 
the dew point is high at the outlet of ADP sensed by the dew point (using aluminium oxide 
probe) meter/sensor.  Automatic operation during regeneration, starting and stopping of 
blowers, starting and stopping of heaters, etc shall be timer controlled. During the process, in 
case, operation is taken over manually from the panel through push button or selector switch, 
the sequential operation shall start with the manual initiation for each of the steps. 

9.02.03 The control system shall provide the (as minimum) alarms, "High Reactivation air 
temperature", "Low Reactivation air temperature", "Low cooling water flow", "Low air 
pressure at the outlet of ADP" and "High dew point at the outlet of ADP". Adequate number 
of temperature elements etc. shall be provided for measurement and monitoring of the same. 

9.02.04 For rotary drum type Air drying plant, control philosophy as per manufacture’s standard and 
proven practice is also acceptable. 

10.00.00  PAINTING 

All the equipments shall be protected against external corrosion by providing suitable 
painting. 

                          The surface of SS, galvanized steel, Gun metal, Brass, Bronze and non-metallic components 
shall not be applied with any painting. 

                          The steel surface to be applied with painting shall be thoroughly cleaned before applying 
painting by brushing, shot blasting etc as per standard procedure. 
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  LOW PRESSURE PIPING 
      
1.00.00 EQUIPMENT SIZING CRITERIA

  1.01.00  All the piping systems and equipment supplied under this package shall be designed to 
operate without replacement and with normal maintenance for a plant service life of 30 years, 
and shall withstand the operating parameter fluctuations and cycling which can be normally 
expected during this period. 

            1.02.00  For all Low Pressure piping systems covered under this specification, sizing and system 
design shall be to the requirements of relevant codes and standard indicated. In addition to 
this, requirements of any statutory code as applicable shall also be taken into consideration. 

                   1.03.00  Inside diameters of piping shall be calculated for the flow requirements of various systems. 

The velocities for calculating the inside diameters shall be limited to the following: 

a) Water Application
  
      Water Velocity in m/sec 
  Pipe Size Below 50-150  200 mm 
   50 mm mm & above

 (a) Pump suction ------ 1.2-1.5 1.2-1.8 

 (b) Pump discharge 
  and recirculation 1.2-1.8 1.8-2.4 2.1-2.5 

 (c) Header ------ 1.5-2.4 2.1-2.4 

Pipe line under gravity flow shall be restricted to a flow velocity of 1 m/sec generally.  
Channels under gravity flow shall be sized for a maximum flow velocity of 0.6 m/sec. 

WILLIAM & HAZEN formula shall be used for calculating the friction loss in piping 
systems with the following "C" value: 

 (i) Carbon steel pipe   100 

 (ii) Ductile Iron.               140 

 (iii) Rubber lined steel pipe              120 

 (iv) Stainless steel pipe   100  

 For calculating the required pump head for pump selection, at least 10%    margin 

shall be taken over the pipe friction losses and static head shall be calculated from 

the minimum water level of the tank/ sump/ reservoir from which the pumps draw 

water. 

(b) Compressed Air Application

Compressed air      15.0 m/sec.(under Average Pressure & Temp. conditions) 
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                      1.04.00  The pipes shall be sized for the worst (i.e. maximum flow, temp. and pressure values) 

operating conditions. 

1.05.00  Based on the inside dia. so established, thickness calculation shall be made as per ANSI B 
31.1 OD and thickness of pipes shall than be selected as per ANSI B 36.10/IS-1239 Heavy 
grade/IS-3589/ASTM-A-53/API-5L/ANSI B 36.19 as the case may be. 

1.06.00  Corrosion allowance of 1.6 mm will be added to the calculated thickness being considered  
(except stainless steel piping). 

1.07.00  Bend thinning allowance/manufacturing allowance etc. shall be as per the requirement of the 
design code provision. 

1.08.00  High points in piping system shall be provided with vents along with valves as per the system 
requirement. Low points shall be provided with drains along with drain valves as per the 
system requirement. Drain lines shall be adequately sized so as to clear condensate in the 
lines. Material for drain and vent lines shall be compatible with that of the parent pipe 
material. 

1.09.00  Material of construction for pipes carrying various fluids shall be as specified elsewhere. 

1.10.00  Compressed air pipe work shall be adequately drained to prevent internal moisture 
accumulation and moisture traps shall be provided at strategic locations in the piping 
systems. 

1.11.00  Depending upon the size and system pressure, joints in compressed air pipe work shall be 
screwed or flanged. The flange shall be welded with the parent pipe at shop and shall be hot 
dip galvanized before dispatch to site. Alternatively, the flanges on GI pipes may be screwed-
on flanges also. 

1.12.00  Threaded joints shall be provided with Teflon sealant tapes. 

1.13.00  Following types of valves shall be used for the system/service indicated. 

  SYSTEM     TYPES OF VALVES

Butterfly Gate Globe Check Ball Plug 

Water x x x x x  

Air  x x x x  

Drains & vents  x x x    

1.14.0            Recirculation pipes along with valves, breakdown orifices etc. shall be provided for   

important pumping systems as indicated in respective process and instrumentation diagrams 

(P&IDs). The recirculation pipe shall be sized for minimum 30%design flow of single pump 

operation or the recommended flow of the pump manufacturer whichever is higher. 
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2.00.00  TECHNICAL SPECIFICATION

2.01.00  GENERAL

Specific technical requirements of low-pressure piping, fittings, supports, valves, specialties 
and tanks etc. have been covered under this Sub-section. It includes details pertaining to 
design and material of construction for piping, fittings, valves, equipment, etc. 
cleaning/surface preparation application of primer and painting on over ground piping. It also 
includes detailed technical requirement of laying underground/buried piping including water 
proofing/anti corrosive protection. It also covers design, engineering, manufacturing, 
fabrication, technical details of piping, valves, specialties, piping hangers / supports, tanks 
etc.    

2.02.00  Pipes and fittings

2.02.01  All low pressure piping systems shall be capable of withstanding the maximum pressure in 
the corresponding lines at the relevant temperatures. However, the minimum thickness as 
specified in the following clauses and or respective codes for pipes and fittings shall be 
adhered to. The bidder shall furnish the pipe sizing/ thickness calculation as per the criteria 
mentioned above under LP piping equipment sizing criteria of this Technical Specification. 

2.02.02  Piping and fittings coming under the purview of IBR shall be designed satisfying the 
requirements of IBR as a minimum. 

2.02.03  Supporting arrangement of piping systems shall be properly designed for systems where 
hydraulic shocks and pressure surges may arise in the system during operation. Bidder 
should provide necessary protective arrangement like anchor blocks/anchor bolt etc. for the 
safeguard of the piping systems under above mentioned conditions. The requirement will be, 
however, worked out by the contractor and he will submit the detailed drawings for 
thrust/anchor block to the Employer. External, and internal, attachments to piping shall be 
designed so as not to cause flattening of pipes and excessive localized bending stresses. 

2.02.04  Bends, loops, off sets, expansion or flexible joints shall be used as required in order to 
prevent overstressing the piping system and to provide adequate flexibility. Flexibility 
analysis (using software packages such as Caesar-II etc.) shall be carried out for sufficiently 
long piping (straight run more than 300M). 

2.02.05  Wherever Bidder's piping coming under this specification, terminates at an equipments or 
terminal point not included in this specification, the reaction and the thermal movement 
imposed by bidder's piping on equipment terminal point shall be within limits to be approved 
by the Employer. 

2.02.06  The hot lines shall be supported with flexible connections to permit axial and lateral 
movements. Flexibility analysis shall be carried out for pipelines which have considerable 

straight run as indicated above and necessary loops/ expansion joint etc. shall be provided 

as may be necessary depending on layout. 

2.02.07  Piping and fittings shall be manufactured by an approved manufacturer of repute. They 
should be truly cylindrical of clear internal diameter, of uniform thickness, smooth and strong, 
free from dents, cracks and holes and other defects. 

2.02.08  For rubber lined ERW pipes, beads shall be removed. 

2.02.09  Inspection holes shall be provided at suitable locations for pipes 800 Nb and above as 
required for periodic observations and inspection purposes. 
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2.02.10  At all intersection joints, it is Contractor's responsibility to design and provide suitable 
reinforcements as per the applicable codes and standards. 

2.02.11  For large size pipes/ducts, at high point and bends/change of direction of flow, air release 
valves shall be provided as dictated by the system requirement and operation philosophy & 
tripping conditions of pumping system. Sizing criteria for air release valves shall be generally 
on the basis of valve size to pipe diameter ratio of 1:8. Requirement shall be decided as per 
relevant code. 

Transient analysis /surge analysis where ever specified and required shall be conducted in 
order to determine the location , number and size of the Air-Release valve on certain long 
distance/high volume piping systems, if applicable within the scope of work of the package. 

2.03.00  Material

2.03.01  Alternate materials offered by Bidder against those specified. shall either be equal to or 
superior to those specified,  The responsibility for establishing equality or superiority of the 
alternate materials offered rests entirely with the Bidder and any standard code required for 
establishing the same shall be in English language. 

2.03.02  No extra credit would be given to offers containing materials superior to those specified. 
Likewise no extra credit would be given to offers containing pipe thickness more than 
specified. 

2.03.03  All materials shall be new and procured directly from the manufacturers. Materials procured 
from traders or stockists are not acceptable. 

2.03.04  All materials shall be certified by proper material test certificates. All material test certificates 
shall carry proper heat number or other acceptable references to enable identification of the 
certificate that certifies the material. 

2.03.05  Material of construction for pipes carrying various fluids shall be as follows: 

Sl No Type of Fluid Material 
1. i) Ordinary Water (Raw Water, 

Clarified Water,  etc.) 
 ii) Equipment cooling water 
including Both primary & secondary 
circuit (DMCW pH-corrected & 
ACW drain water) 

IS-2062 Gr.-E-250B/ASTM A-36/ASTM A-53 
type 'E'Gr.B/IS-3589 Gr. 410 /IS-1239 Heavy. 

2. i)  Demineralised water,       
 ii)Alkaline solution (ECW system 
chemical dosing)  

Stainless Steel to ASTM A312, Gr. 304 
welded for sizes 65 mm NB and above. 
Stainless steel to ASTM A312, Gr. 304 
sch.40s seamless for sizes 50mm and below 

3. i) Drinking (potable) water 
 ii)Compressed air (Instrument  & 
service air)  

ASTM A-53 type E Gr. B galvanized/ IS 1239 
Gr heavy galvanized/IS 3589 Gr 410 
galvanized. Galvanized shall be to IS- 4736 
or equivalent. 

2.03.06  In water lines, pipes upto 150mm Nb shall conform to ANSI B36.10/ASTM-A-53, Type-E Gr.B 
/IS:1239 Gr. Heavy and minimum selected thickness shall not be less than IS:1239 Grade 
Heavy except for demineralised water, drinking water and condensate spill lines. 
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2.03.07  Pipes of above 150mm Nb shall be to AWWA-C200/ANSI B 36.10/ASTM A-53/IS 3589 
Gr.410. Pipe to be fabricated by the bidder shall be rolled and butt welded from plates 
conforming to ASTM A-53 type 'E' Gr. B/IS 2062 Gr.E-250B/ASTM-A-36. However, larger 
pipes, i.e. 1000mm Nb and above shall be made from plates conforming to ASTM A 36/IS 
2062 Gr.E-250B and shall meet the requirements of AWWA-M-11 (for deflection & buckling 
criteria considering water filled pipe as well as vacuum condition that may prevail during 
transient/surge conditions, truck-load, rail-load and weight density for compacted soil or any 
other load as the case may be). 

2.03.08  In demineralised water service, the pipes upto 50 Nb shall be of stainless steel ASTM A 312, 
Gr. 304 sch. 40 Seamless. The size for these pipes shall be to ANSI B 36.19. These shall be 
socket welded. The material for pipe from 65mm NB upto and including 400 NB shall be to 
ASTM A 312, Gr. 304 (welded). In no case the thickness of fittings shall be less than parent 
pipe thickness. 

Bidder/Contractor shall note that pipes offered as per a particular code shall conform to that 
code in all respects i.e. Dimension, tolerances, manufacturing methods, material, heat 
treatment, testing requirements, etc. unless otherwise mentioned elsewhere in the 
specification. 

2.03.09  Instrument air, Plant (service) air lines and Drinking water lines shall be to ASTM A 53 type E 
grade B/ANSI B 36. 10/IS 3589, Gr. 410 / IS: 1239 Heavy (in case thickness calculated is 
more than gr. Heavy, ANSI B 36.10 Schedule numbers shall be followed) and galvanized to 
IS 4736 or any equivalent internationally reputed standard. The material of the pipes shall be 
to ASTM A 53 type 'E' Gr. B / IS: 3589, Gr. 410 / IS: 1239 Gr. Heavy. The fittings shall be of 
either same as parent material or malleable iron to IS-1879 (galvanized). 

2.03.10  Spiral welded pipes as per API-5L/IS-3589 are also acceptable for pipe of size above 150 
NB. However minimum thickness of the pipes shall be as elaborated in above clauses. 

2.03.11  Condensate lines shall be to ASTM A 106 Gr. B and dimension to ANSI B 36.10 schedule 
"standard" as minimum to be maintained. 

2.03.12 If carbon steel plates of thickness more than 12 mm are used for manufacture of pipes, 
fittings and other appurtenances, then the same shall be control-cooled or  normalized as the 
case may be following the guidelines of the governing code. 

2.04.00  Field routed pipes:

2.04.01  Pipe lines of NB 50 size and below are regarded as field run piping. It is Bidder's 
responsibility to plan suitable layouts for these system insitu. Bidder shall prepare drawings 
indicating the layout of field run pipe work. These drawings shall be approved by Project 
Manager to the installation of the field run pipe work. Based on these approved layouts the 
Bidder shall prepare the BOQ of field run-pipes and submit to Employer for approval. 

2.05.00  Slope/Drains and Vents

2.05.01  Suitable slope shall be provided for all pipelines towards drain points. It is Bidder 
responsibility to identify the requirements of drains and vents, and supply the necessary pipe 
work, valves, fittings, hangers and supports etc. As per the system requirement low points in 
the pipelines shall be provided with suitable draining arrangement and high points shall be 
provided with vent connections where air or gas pockets may occur. Vent for use during 
hydrostatic test shall be plugged after the completion of the test. Vent shall not be less than 
15mm size. Drains shall be provided at low points and at pockets in piping such that 
complete drainage of all systems is possible. Drain shall not be less than 15mm for line size 
up to 150mm, not less than 20mm up to 300mm and not less than 25mm for 350mm to 
600mm pipes and not less than 50mm for 600mm and above pipes. 
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2.05.02  Air piping shall be sloped so that any part of the system can be drained through the shut-off 
drain valve or drain plugs. 

2.06.00  Pipe Joints

In general all water lines 65mm NB and above, are to be joined generally by butt welding 
except the locations where valves/fittings are to be installed with flanged connections and 
50mm and below by socket welding unless mentioned otherwise specifically. All air lines 
shall be of screwed connection and rubber lined pipes of flanged connections. 

2.06.01  Screwed Joints

(a)  Threading of pipes shall be carried out after bending, heat treatment etc. If not 
possible, threading may be done prior to these operations but proper care should be 
taken to protect them from damage. Threads shall be to ANSI B 2.1 (taper) NPT/IS: 
554 unless specified otherwise. 

(b)  Galvanized pipe shall generally be joined by screwing into sockets. The exposed 
threaded portion on the outside of the pipes shall be given a zinc silicate coating. 
Galvanized pipes shall not be field joined by welding for protection of Galvanising 
Zinc layer. Screwed ends of GI pipes shall be thoroughly cleaned and painted with a 
mixture of red and white lead before jointing. For galvanized pipe sizes above 150 
mm NB, screw & socket jointing as per ASTM-A-865 shall be employed for both 
pipe-to-pipe and pipe-to-fitting  jointing. For pipe to fitting connection since no direct 
threading can be done on the fittings (supplied as per ASTM-A-234 Gr. WPB and 
ANSI B-16.9) necessary straight pipe lengths acting as match pieces shall be welded 
to the fitting at both ends and subsequently the free ends of the straight lengths shall 
be threaded as per ASTM A-865 for jointing with main pipe. Once welding of fittings 
with match pieces and threading of free ends of match pieces are over, the entire 
fabricated piece shall be galvanized, or in case match pipes and fittings are already 
galvanized before the above mentioned fabrication then suitable application of Zinc-
Silicate paste adequately at the welded surface (both in side & out side) after welding 
with zinc rich electrode, along with the nascent threaded metal portions at both free 
ends given the same application of Zinc Silicate paste. Alternatively flanged jointing 
may be employed for pipe sizes 100 NB and above. However, the bidder shall 
ensure the galvanized pipe joints do not fail during hydro test. 

(c)  Teflon tapes shall be used to seal out screwed joints and shall be applied to the male 
threads only. Threaded parts shall be wiped clean of oil or grease with appropriate 
solvent if necessary and allowing proper time for drying before applying the sealant. 
Pipe ends shall be reamed and all chips shall be removed. Screwed flanges shall be 
attached by screwing the pipe through the flange and the pipe and flange shall be 
refaced accurately. 

(d) For pipe sizes from 350 mm NB to 550 mm NB (including 350 NB & 550 NB) the GI 
pipes shall be of flanged connection. However, the pipes after welding of flanges 
shall be completely galvanized. Any site welding done on galvanized pipes shall be 
done with zinc-rich special electrodes and the welded surfaces whether inside or 
outside shall be coated with zinc-silicate paste. Seal welding of flanges with zinc-rich 
electrode will be permitted only when any flange is leak-prone during hydro testing. 

(e) For pipe sizes 600 mm NB and above, the GI pipes shall be of welded connection   
(with zinc-rich special electrodes) followed by application of zinc silicate coating at 
welded surfaces both inside and outside the pipe, except for the last blank/blind 
flange, or, equipment connection where application of zinc-silicate paste after 
welding cannot be done due to inaccessibility of the inside welded surface and where 
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galvanic protection has been impaired due to welding of pipe-to-pipe joint. Thus the 
last erection joint shall be flanged joint. 

2.06.02  Welded Joints

(a)  For making up welded joints (butt weld or socket weld) the welding shall be 
performed by manual shielded metal arc process in accordance with the 
requirements specified elsewhere in the spec. Any welder employed for carrying butt 
welding shall be qualified as per ASME section IX for the type of joints he is going to 
weld. Jointing by butt weld, or socket weld shall depend upon the respective piping 
material specifications. 

2.06.03  Flanged Joints

(a)  Flanged connections for pipes are to be kept to the minimum and used only for 
connections to vessel, equipments, flanged valves and other fittings like 
strainer/traps/orifices etc. for ease of connection and maintenance etc. Rubber lined 
pipes shall be flange joined only. 

(b)  All flanged valves intended for installation on steel piping system, shall have their 
flanges drilled to ANSI B 16.5 (or equivalent) and according to the pressure class 
stated in their respective piping material specification. 

(c)  Drilling on flanges of flanged valves must correspond to the drilling of flanges on the 
piping system on which the valves are installed. 

2.07.00  Bends/elbows/mitre bends/ Tees/ Reducers & other fittings 

2.07.01  For pipe fittings such as elbows (long radius), reducers, tees, etc. the material shall be to 
ASTM-A-234 Gr. WPB/ASTM-105 up to 300 NB. For pipe fittings above 300 NB, the fittings 
may be fabricated conforming to parent pipe material. Provision of compensation pads shall 
be kept as per ANSI B 31.1. The fitting shall conform to the dimensional standard of ANSI B-
16.9/ 16.11.Further branching in pipes for sizes 65nb and above is also acceptable (ANSI B 
31.1). 

However, for pipes up to 150 NB, pipe fittings may be supplied with material and dimension 
conforming to IS 1239 in case parent pipes also conform to IS 1239. 

2.07.02  For pipe size 350Nb and above mitre bends may be used for all pipes except rubber lined 
pipes. The bend radius shall be 1½ times the nominal pipe diameter. 90 deg. bends (mitre) 
shall be in 4 pieces (3 cuts) and 45 deg. mitre bends shall be in 3 pieces 22½ deg. 
Fabrication of mitre bends shall be as detailed in BS 2633/BS534. 

2.07.03  For pipes, above 1200 NB, reducer and tees shall be to dimensional standard of AWWA-C-
208.  

2.07.04 Stainless steel fittings shall conform to either ASTM-A-182 Gr. 304 or ASTM-A-403 Grade 
WP. 304 Class-S, for sizes upto and including 50 mm NB, i.e. the fittings shall be of 
seamless construction. However, for stainless fittings above 50 mm NB, the same shall 
conform to ASTM-A-403 Gr. WP 304 Class W i.e. the fittings shall be of welded construction 
strictly in accordance with ASTM-A-403. 

2.07.07 In no case, the thickness of fittings shall be less than the thickness of parent pipe, 
irrespective of material of construction. 

2.08.00  Flanges

2.08.01  Flanges shall be slip on type. Welding of flanges in tension is not permitted., 
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2.08.02  All flanges and-flanged drilling shall be to ANSI B 16.5/BS EN-1092 of relevant 
pressure/temperature class. Flanges shall be fabricated from steel plates conforming to 
ASTM A 105/IS 2062 Gr. E-250B. However stainless steel flanges shall be fabricated from 
SS plates to ASTM-A-240, Gr. 304  or equivalent. 

2.09.00  Specific technical requirement of laying buried pipe with anti corrosive treatment

The pipe in general shall be laid with the top of the pipe minimum 1.0 (one) meter below 
finished general ground level. 

2.09.01  Trenching

(a)  The trench shall be cut true to the line and level and shall follow the gradient of the 
pipeline. The width of the trench shall be sufficient to give free working space on 
each side of the pipe. Trenches shall conform to IS 5822 or any international 
standard.   

2.09.02  Preparation and cleaning of piping

(a)  The pipeline shall be thoroughly cleaned of all rust, grease, dirt, weld scales and 
weld burrs etc. moisture or other foreign matter by power cleaning method such as 
sand or grit blasting, power tool cleaning, etc. Grease or heavy oil shall be removed 
by washing with a volatile solvent such as gasoline. Certain inaccessible portions of 
the pipeline (which otherwise not possible to be cleaned by power cleaning methods) 
may be scrubbed manually with a stiff wire brush and scrapped where necessary 
with specific permission of the Project Manager. 

(b)  On the internal surface for pipes 1000 Nb and above, a coat of primer followed by a 
hot coal-tar enamel or coal tar epoxy painting (cold) shall be applied.  

2.09.03  Coating and wrapping/ Anti corrosive Protection Coal tar tape

a.  Buried piping shall be coated and wrapped, as per specification, after completion of 
welded and/or flanged connections, and after completion and approval of Hydro 
testing. Materials to be used for coating and wrapping of underground pipelines are: 

 (1)  Coating primer (coal tar primer) 

 (2)  Coating enamel (coal tar enamel) 

 (3)  Wrapping materials. 

 All primer/coating/wrapping materials and methods of application shall conform to IS: 
10221 except asphalt/bitumen material. Materials (primer/coating/wrapping) as per 
AWWA-C-203 are also acceptable. 

 Protective coating shall consist of coal tar primer, coal tar enamel coating, glass 
fiber, tissue inner wrap followed by glass fiber or coal tar impregnated Kraft outer 
wrap or finish coat. 

 Number of coats and wraps, minimum thickness for each layer of application shall be 
as per IS-10221. Number of. Coats and wraps shall be decided based on soil 
corrosivity/resistivity as indicated in IS-10221. Soil data-for this purpose shall be 
made available. 

 Total thickness of completed coating and wrapping shall not be less than 4.0 mm. 

b.  Alternatively, the anti-corrosive protection for buried pipes can consist of anti-
corrosive protection Coal-tar tapes. Material and application of tapes shall conform to 
IS 15337 or equivalent. These-tapes shall be applied hot over the cold coal tar 
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primer in steps of 2mm thickness so as to  cover the spiral edges  of the first tape by 
the application of second tape. The total nominal thickness of the finished protective 
coating shall be 4.0 mm. 

2.09.04  Trench bed preparation and back filling 

Prior to lowering and laying pipe in any excavated trench, the bottom of the trench may 
require to be back filled and compacted (or as the case may be) to provide an acceptable 
bed for placing the pipe. Bed preparation in general shall be as per IS: 5822. 

2.09.05  laying of galvanized steel (GI) pipes 

All the joints shall be screwed with socket or flanged. Screwed ends of GI pipes shall be 
thoroughly cleaned and painted with a mixture of red and white lead before jointing Threaded 
portion on either side of the socket joint shall be applied with Zinc silicate paste. 

All the provisions for trenching' bed preparation' laying the pipe application of primer' coating' 
wrapping with tapes and back filling etc. as indicated for "laying of buried piping" and " anti 
corrosive protection for buried piping" are applicable for buried galvanized steel (GI) pipes 
also. 

2.10.00  Cleaning and flushing 

2.10.01  All piping shall be cleaned by the Bidder before and after erection to remove grease, dirt, 
dust, scale and welding slag. 

2.10.02  Before erection all pipe work, assemblies, sub-assemblies, fittings, and components, etc. 
shall be thoroughly cleaned internally and externally by blast cleaning or by power driven 
wire brushes and followed by air-blowing . However for pipe sizes below 100nb the pipes 
may be cleaned internally by compressed air blowing as an alternative to internal blast 
cleaning. The brushes shall be of the same or similar material as the metal being cleaned. 
Cleaning of Galvanized pipes shall be done by air blowing only. 

2.10.03  After erection, all water lines shall be mass flushed with water. The cleaning velocities in 
water lines shall be 1.2-1.5 times the operating velocities in the pipelines. 

2.10.04  All compressed air pipe work shall be cleaned by blowing compressed air. 

2.11.00  Specification for hangers and supports

2.11.01  All supports and parts shall conform to the requirement of power piping code ANSI B 31.1 or 
approved equivalent. 

2.11.02  The maximum spans of the supports of straight length shall not exceed the recommended 
values indicated in ANSI B 31.1. 

  2.11.03  At all sliding surfaces of supports suitable arrangement is to be provided to minimize sliding 

friction. 

2.12.00  Design/Construction/Material Particulars of Gate/ Globe /Check /Butterfly / Ball / Air 
release /Float valves / Moisture Traps. 
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2.12.01  GENERAL

(a)  All valves shall have indicators or direction clearly marked on the hand-wheel so that 
the valves opening/closing can be readily determined. 

(b)  Special attention shall be given to operating mechanism for large size valves with a 
view to obtaining quick and easy operation ensuring that a minimum of maintenance 
is required.  

(c)  The valves coming in vacuum lines shall be of extended gland type and/or water 
sealed. 

(d)  The actuator-operated valves shall be designed on the basis of the following: 

 (1)  The internal parts shall be suitable to support the pressure caused by the 
actuators; 

             (2)  The valve-actuator unit shall be suitably stiff so as not to cause vibrations, 
misalignments, etc. 

             (3)  All actuator-operated valves shall be provided with hand operated gearing    
mechanism also. 

             (4)  All actuators operated valves shall open/ close fully within time required      
by the process.  

(e)  Valves coming under the purview of IBR shall meet IBR requirements.  

(f) All valves shall be provided with embossed name plate giving details such as tag 
number, type, size etc. 

(g) Wherever required valves shall be provided with chain operator, extension spindles 
and floor stands or any other arrangement approved by employer so that they can be 
operated with ease from the nearest operating floor. Wherever necessary for safety 
purpose locking device shall be provided. Further, necessary small platforms for 
facilitating easy valve operation shall be provided by the contractor wherever 
necessary in consultation with project manager within the bid price at no extra cost to 
employer 

2.12.02 VALVE BODY MATERIAL

Valve body material for various services shall be as follows: 

Valve body material for water application like   Secondary circuit auxiliary cooling water of 
ECW system, Raw water, Ash water make-up, service water, clarified water, DM cooling 
water (pH corrected) , drinking water  etc. shall be cast iron for sizes 65NB and above; gun-
metal for sizes 50 Nb and below. 

For compressed air application, valve body material shall be cast carbon steel or forged 
carbon steel for sizes 65 mm NB & above and Gun metal for sizes 50 NB and below. 

DM water: SS body and disc along with SS internals. However for butterfly valves, Cast Iron 
/Ductile Iron/SG iron/carbon steel body and disc with elastomer   lining are also acceptable. 

Condensate: Cast Carbon Steel / Forged Carbon Steel. 

2.12.03  The design, material, construction, manufacture, inspection, testing and performance of 
valves shall comply with all currently applicable statutes, regulations and safety codes in the 
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locality where the valves will be installed. The valves shall conform to the latest editions of 
applicable codes and standards as mentioned elsewhere. Nothing in this specification shall 
be construed to relieve the Bidder of his responsibility. Valves in general shall conform to the 
requirements of the following standards. 

Standards and Codes

AWWA-C-504 Rubber seated butterfly valves. 

BS-5155/EN-593 Cast iron and steel body butterfly valves for general       

purpose. 

                         IS-778 Gun-metal gate, globe and check valves for general    
purpose. 

BS-5154 Copper alloy globe/globe stop and check and gate       
valves for general purpose. 

IS-780 Sluice valves for water works purpose (50-300 mm size) 

IS-2906 Sluice valves for water works purpose (350-1200   mm size) 

 IS-5150 Cast iron wedge and double disc gate for general               
purpose. 

BS-5152   Specification for cast iron globe valves. 

BS-5153   Cast iron check valves for general purpose. 

IS-5312    Swing check type reflux (non-return) valves. 

ANSI B 16.34     Standard for valves. 

API-594     Standard for Dual-check valves. 

API-600      Steel gate valves. 

ANSI-B-16.10     Valves face to face and other relevant dimension. 

API-598     Valves inspection test. 

2.12.04  End Connections

The end connections, shall comply with the following: 

Socket welding (SW) - ANSI B 16.11 

Butt Welding (BW) - ANSI B 16.25. 

Threaded (SC) - ANSI B 2.1 

Flanged (FL) - ANSI B 16.5& AWWA-C-207 (steel flanges), ANSI B 16.1 (Cast Iron flanges). 

2.13.00 Gate/Globe/Check Valves  

(a) All cast iron body valves (gate, globe and non-return) shall have flanged end 
connections; (screwed ends for Ductile D.2NI body valves are not acceptable). 
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                          (b) All steel and stainless steel body valves of sizes 65 mm and above shall have 
flanged or butt welding ends. Valves of sizes below 65mm shall have flanged or 
socket welded ends. Compatibility of welding between valve body material and 
connecting pipe material is a pre-requisite in case of butt-welded joints. 

                       (c) All gun metal body valves shall have screwed ends. 

(d) All flanged end valves/specialties. shall be furnished along with matching counter  
flanges, fasteners, gaskets etc. as required to complete the joints. 

(e) Gate/sluice valves shall be used for isolation of flow.  All gate valves shall be of the 
full-way type, and when in the full open position the bore of the valve shall not be 
constricted by any part of the gate. 

 Gate valves shall be of the solid/elastic or articulated wedge disc. Gate valves shall 
be provided with the following accessories in addition to other standard items: 

 (1)  Hand wheel 

 (2)  Position indicator (for above 50 mm NB valve size) 

 (3)  Draining arrangement wherever required. 

(f)  Globe valves shall be used for regulation purposes. They shall be provided with hand 
wheel, position indicator, draining arrangement (wherever required) and arrow 
indicating flow direction. Preferably, the valves shall be of the vertical stem type. 
Globe valves shall preferably have radiused or spherical seating and discs shall be 
free to revolve on the spindle. 

  The pressure shall preferably be under the disc of the valve. However, globe valves, 
with pressure over the disc shall also be accepted provided (i) no possibility exists 
that flow from above the disc can remove either the disc from stem or component 
from disc (ii) manual globe valves can easily be operated by hand. If the fluid load on 
the top of the disc is higher than 40-60 KN, bypass valve shall be provided which 
permits the downstream system to be pressurized before the globe valve is opened. 

(g)  Check valves shall be used for non-return service. They shall be swing. check type 
or double door (Dual plate)check type with a permanent arrow inscription on the 
valve body indicating the fluid flow direction. In long distance pipes lines with 
possibility of surge-occurrence, dual plate check valves are preferable for its spring 
controlled opening /closing of flaps/doors against flow reversals. However, dual plate 
check valves shall not be used for sizes more than 600mm NB. 

(h) For bore greater than 2" the valves must be swing check type or dual plate check 
type suitable for installation in all positions (vertical and horizontal); 

(i)  For bore smaller than or equal to 2" the valves must be of the piston type to be 
installed, in horizontal position. 

(j)  All gate and globe valves shall be provided with back seating arrangement to enable 
on line changing of gland packing. The valves shall be preferably outside screw & 
yoke type. 

(k)  All gate and globe valves shall be rising stem type and shall have limit switches for 
full OPEN and full CLOSED indication wherever required. This will include motor-
operated valves also wherever required. In such cases the limit switches shall form 
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an integral part of the valve. Stop-gap arrangement in this respect is not acceptable. 

(l)  All valves except those with rising stems shall be provided with continuous 
mechanical position indicators; rising stem valves shall have only visual indication 
through plastic/metallic stem cover for sizes above 50 mm nominal bore. 

(m)  For Cl gate, globe and check valves wherever thickness of body/bonnet is not 
mentioned in the valves standards, thickness mentioned in IS- 1538 for fitting shall 
be applicable. 

2.13.01  MATERIAL OF CONSTRUCTION (GATE/GLOBE/CHECK VALVE)

(a)  The materials shall generally comply with the following: 

 (1)  Cast Steel Valves 

    Body & bonnet   ASTM A 216 Gr. WCB/ 
      ASTM A 105 

  Disc for non-return   ASTM A 216 Gr. WCB/ 
  Valves    ASTM A 105 

  Trim.    ASTM A 182 Gr. F6 or Equivalent 

 (2)  Stainless steel valves
   
  Body & Bonnet              SS 304 
        
  Disc    -do- 

  Trim.               SS 316 
       
 (3)  Cast iron valves 

  Body & bonnet   BS 1452 Gr. 14/ IS-210 Gr. FG 260 

  Seating surfaces and rings 13% chromium steel/ 13% Chrome 
      overlay 

  Disc for non-return valves BS 1452 Gr. 14/IS-210 Gr FG 260 

  Hinge pin for non-return valves AISI 316 

  Stem for gate globe valves 13% chromium steel or Equivalent 

  Back seat   13 % chromium steel / 13% Chrome 
      overlay 

 (4)  Gun Metal valves

  Body and bonnet  IS 318 Gr. 2/ Equivalent 
      Standard 

  Trim.    -do- 
  
(b)  Cast iron body valves shall have high alloy steel stem and seat. 

(c) Material for counter flanges shall be the same as for the piping. 
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(d) Forged carbon steel valves are also acceptable in place of Gun metal valves. 

  
2.14.00  Air Release Valve

(a)  The air release valves shall be of automatic double air valve with two orifices and two 
floats. The float shall not close the valve at higher air velocities. The orifice contact 
joint with the float shall be leak tight joint. 

(b)  The valve shall efficiently discharge the displaced air automatically from ducts/pipes 
while filling them and admit air automatically into the ducts/pipes while they are being 
emptied. The valve shall also automatically release trapped air from ducts/pipes 
during operation at the normal working pressure. 

(c)  Body material of automatic air release valves shall comply generally with BS 1452 
Gr. 14/IS: 210 Gr. FG 260. and spindle shall conform to high tensile brass.   

(d)  Air release valves shall not have any integral isolation device within them. Each Air 
release valve shall be mounted, preceded by a separate isolation gate/ butterfly 
valve. 

2.15.00 Butterfly valves

2.15.01  Design/Construction 

(a)  The valves shall be designed for the design pressure/temperature of the system on 
which it is installed and in accordance with AWWA-C-504, EN-593 or any other 
approved equivalent standard latest edition. Fabricated steel (IS: 2062 GR. E-250B) 
butterfly valves instead of cast iron body valves are also acceptable for size above 
300 mm nb diameter. 

 (b)      The valves shall be suitable for installation in any position (horizontal/vertical etc.) 
            and shall be generally  of double-flanged construction. However for sizes 600 NB 
            and below the valves of Wafer construction are also acceptable 
             
 (c) Valves-350Nb and above shall have pressure equalizing bypass valves, wherever 

system parameters warrant the same. 

(d) Valves-200Nb and above shall also be provided with gear operator arrangement as a 
standard practice suitable for manual operation. Manual operation of valve shall be 
through gear arrangement having totally enclosed gearing with hand wheel diameter 
and gear ratio designed to meet the required operating torque It shall be designed to 
hold the valve disc in intermediate position between full open and full closed position 
without creeping or fluttering. Adjustable stops shall be provided to prevent over 
travel in either direction. 

Limit and torque switches (if applicable) shall be enclosed in water tight enclosures 
along with suitable space heaters for motor actuated valves, which may be either for 
On-Off operation or inching operation with position transmitter. 
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2.15.02 Material of Construction (Butterfly Valves)

Materials and other design details shall be as indicated below : 

(a)  Cast Iron Butterfly Valves

Body & Disc      ASTM A48, Gr. 40 with 2% Ni / 
        IS: 210. Gr. FG-260, with 2% Ni / SG iron BSEN 1563, Gr  
        EN GJS-400-15 with 2%Ni and  epoxy coated 

      Shaft   BS 970 431 S: 291 / EN 57, or  
    AISI-410 or AWWA-permitted shaft    
          material equivalent to EN-57/AISI-410 or better. 

     Seat ring                      18-8 Stainless steel  

           Seal              Nitrile Rubber

(b)  Stainless Steel Butterfly Valves

           Body & Disc  SS 304 
.     

 Shaft                SS 316 

 Seat Rings              EPT/BUNA-N/Neoprene 

(c)  Carbon steel Butterfly Valves

Body & Disc  ASTM A 216, Gr. WCB 

Shaft     SS 304 

Disc & Seat Rings EPT/BUNA-N/Neoprene 

(d)        Elstomer lined Butterfly Valves

          Body & Disc   ASTM A48, Gr. 40  / IS: 210. Gr. FG-260 / SG Iron (ductile 
iron) IS 1865 Gr 400-15 or BSEN  1563, Gr EN GJS-400-15 
/ ASTM A 216, Gr. WCB  with elastomer lining. 

          Shaft SS 316 

2.15.03 Proof of Design Test (Type Test) for Butterfly Valves 

Proof of Design (P.O.D.) test certificates shall be furnished by the bidder for all applicable 
size-ranges and classes of Butterfly valves supplied by him, in the absence of which actual 
P.O.D. test shall be conducted by the bidder.  

All valves that are designed and manufactured as per AWWA-C-504 / AWWA-C-516 shall be 
governed by the relevant clauses of P.O.D test in AWWA-C-504/AWWA-C-516. For Butterfly 
valves, designed and manufactured to EN-593 or equivalent, the P.O.D. test methods and 
procedures shall generally follow the guidelines of AWWA-C-504 in all respect except that 
Body & seat hydro test and disc-strength test shall be conducted at the pressures specified in 
EN-593 or the applicable code. Actuators shall also meet requirements of P.O.D. test of 
AWWA-C-504/AWWA-C-516. 
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2.16.00 Float operated valves

(a)  Valve shall automatically control the rate of filling and will shut off when a 
predetermined level is reached and close to prevent over flow on pre-set maximum 
water level. Valve shall also open and close in direct proportion to rise or fall of water 
level. 

(b)  DESIGN AND CONSTRUCTION FEATURES 

The following design and construction feature of the valve shall be the minimum 
acceptable. 

(c)  Valves shall be right-angled or globe pattern. 

(d)  Valves shall be balance piston type with float ball. 

(e)  Leather liner shall not be provided. 

(f)  The body and cover material shall be cast iron conforming to ASTM-A 126 Grade 'B' 
or IS: 210 Grade 200 or equivalent, and Float shall be of copper with epoxy painting 
of two (2) coats.  

(g)  Valves shall be suitable for flow velocities of 2 to 2.5m/sec. 

(h)  The valves shall have flanged connections.
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�
2 X 490 MW NCTPPP, DADRI, STAGE-II 

COMPRESSED AIR SYSTEM��������

SPECIFICATION�No:�PE�TS�436�555�A001�
VOLUME:�II�B�
SECTION�:��C2�C�
REV.�00� DATE:�19.03.18�
SHEET:�1�OF�1��
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CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES 

NCTPP DADRI(2X490MW) &
IGSTPP JHAJJAR (3X500MW)  

FLUE GAS DESULPHURISATION (FGD) SYSTEM 
PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-A 

BID DOCUMENT NO.: CS-6130/0330-109-9

SUB-SECTION-VI 
FUNCTIONAL 

GUARANTEES & 
LIQUIDATED DAMAGES 

PAGE 11 OF 16 

Corrections for background noise shall be considered in line with the 
applicable standards. All the necessary data for determining these 
corrections, in line with the applicable standards, shall be collected during the 
tests. 

(xi) Mist Outlet Droplet Content

 The mist eliminator outlet droplet content shall be guaranteed to be < 20 
mg/Nm3 at absorber outlet measured over a period of 24 hrs continuous 
operation. 

 Mist outlet-droplet content shall be measured as per applicable clauses in 
VDI Norm 3679 and the Contractor shall carry out the tests as per the test 
procedure approved by the Employer. 

        (xii)     Availability of FGD Plant 

 The Contractor shall guarantee the maximum availability of FGD Plant on 
yearly basis for the range of coal and limestone specified in line with the 
requirements stipulated in clause 7.00.00(B) of this Sub-Section.  

(xiii)     Air Conditioning System 

             A. Following shall be demonstrated at Shop

      1) Capacity and static pressure of AHU fans at its rated duty point. 

            B. Following shall be demonstrated at Site

     1) Capacity (TR) of air cooled condensing units (D-X type) for A/C system of 
FGD control room building. 

     2) Guaranteed room conditions during summer for all the Air conditioned areas. 

     3) Vibration and noise level of condensing units & centrifugal fans of AHUs. 

(xiv)       Ventilation System 

             A. Following shall be demonstrated at Shop

     1) Capacity and discharge pressure of pumps of UAF units at its rated duty 
point of Ventilation system. 

      2) Capacity and static pressure of UAF fans at its rated duty point of Ventilation 
system. 

              B. Following shall be demonstrated at Site

       1) Vibration & Noise level of centrifugal fans & pumps of UAF units. 

(xv)     Compressed Air System 

a) Following shall be demonstrated at shop: 
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CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES 

NCTPP DADRI(2X490MW) &
IGSTPP JHAJJAR (3X500MW)  

FLUE GAS DESULPHURISATION (FGD) SYSTEM 
PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-A 

BID DOCUMENT NO.: CS-6130/0330-109-9

SUB-SECTION-VI 
FUNCTIONAL 

GUARANTEES & 
LIQUIDATED DAMAGES 

PAGE 12 OF 16 

i) Capacity and discharge pressure of each air compressor.  

b) Following shall be demonstrated at site: 

ii) Dew point of air at the outlet of air drying plants of air compressor. 

iv) Pressure drop across air drying plant. 

v) Vibration and noise level of air compressors, blowers of air drying plant (if 
applicable) 

xvi)        Equipment Cooling Water System

                       i) Vibration, noise and parallel operation without hunting & abnormal noise and with      
flow sharing within 10% of each other at the rated duty point shall be 
demonstrated at site. 

ii) Design heat load of plate type heat exchangers and Inlet & Outlet temperatures of 
the Plate type heat exchangers on the primary and secondary side to be 
demonstrated at site. Pressure drop across the Plate type heat exchanger on the 
primary & secondary water circuit to be demonstrated at site. 

   5.00.00 AUXILIARY POWER CONSUMPTION (PA) FOR EACH PROJECT

The unit auxiliary power consumption shall be calculated using the following 
relationship. 

  Pa = Pu +  TL

  Pa  = Guaranteed Auxiliary Power Consumption. 

            Pu       = Power consumed by the auxiliaries of the unit under test. 

TL       = Losses of the transformers supplied by bidder based on works test 

reports. 

While guaranteeing the auxiliary power consumption of each project the bidder shall 
necessarily include all continuously operating auxiliaries under this package.  The 
auxiliaries to be considered shall include but not be limited to the following: 

i. Absorber Recirculation Pump(s)/Gas Cooling Pumps   

ii. Absorber Oxidation Air Blower(s) 

iii. Absorber Oxidation Tank Agitator(s) 

iv. Gypsum Bleed Pump 

v. Limestone Gravimetric feeder, Wet ball mill  and their integral Auxiliaries 
divided by the number of units in the project 
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FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGESCLAUSE NO.

i) Capacity and discharge pressure of each air compressor. 

b) Following shall be demonstrated at site:

ii) Dew point of air at the outlet of air drying plants of air compressor.

iv) Pressure drop across air drying plant. 

v) Vibration and noise level of air compressors, blowers of air drying plant (if 
applicable) 

xvi) Equipment Cooling W

NCTPP DADRI(2X490MW) & SUB-SECTION-VI
TECHNICAL SPECIFICATION 

IGSTPP JHAJJAR (3X500MW) FUNCTIONAL 
PAGE 12 OF 16 SECTION-VI, PART-A GUARANTEES & FLUE GAS DESULPHURISATION (FGD) SYSTEM 

BID DOCUMENT NO.: CS-6130/0330-109-9 LIQUIDATED DAMAGES PACKAGE 

Power consumption for Compressed air system shall be shown and proof in 
this regard.

               

ByAmitkumargargat12:27pm,
Apr09,2018
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CLAUSE NO. QUALITY ASSURANCE

NCTPP DADRI ST-II (2X490MW) & IGSTPP, 
JHAJJAR (3X500MW) PROJECTS 

FLUE GAS DESULPHURISATION (FGD) 
SYSTEM PACKAGE

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-6130/0330-109-9 
SUB-SECTION -V- QM6 

COMPRESSED AIR SYSTEM 

Page 
1 of 2 

1.00.00         AIR COMPRESSOR SYSTEM

1.01.00  AIR COMPRESSORS : 
  a) All pressure parts shall be hydraulically tested at not less than 

150% of design pressure prior to painting and lining, if applicable.  
The test pressure will be maintained for 30 minutes. 

  b)  All other parts including inter-connecting piping shall be 
hydraulically tested wherever possible, as  per relevant codes. 

c) Ultrasonic testing shall be carried out on all forgings and shafts (if dia.> 
50mm). MPI/DP test will be done on machined areas of the above 
components. 

e.       Rotor shall be statically and dynamically balanced. 

1.01.01   PERFORMANCE TEST (SHOP TEST) : 
   
  a) Performance test on the compressors shall be carried out in 

accordance relevant standard. The test shall also include 
demonstration of loading and unloading mechanism (Capacity 
control) and operation of safety valves. 

  b)   Power consumption at motor input terminal at rated capacity as 
well as at fully unloaded condition of all the compressor shall be 
measured.  

  c) Vibration and noise level measurement will be done during shop 
performance test. 

  d) Test shall be carried out on all compressors with contract drive 
motor where power consumption for compressors has been 
indicated as a guaranteed parameter 

  
1.02.00         AIR RECEIVER, HEAT EXCHANGERS, MOISTURE SEPERATORS,                        

AIR DRYING PLANT: 

a) Each finished vessel shall be hydraulically tested to 150% of  the 
design pressure for a duration of  30 minutes. 

b) NDT on weld joints shall be as per respective code     requirements or 
the minimum as specified below: 

   (i) 100 % DPT on root run  of butt  welds. 
  (ii) 100% DPT on all finished butt welds and fillet welds 
     
  (iii)     10% RT on butt welds which shall include all T- joints. 
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CLAUSE NO. QUALITY ASSURANCE

NCTPP DADRI ST-II (2X490MW) & IGSTPP, 
JHAJJAR (3X500MW) PROJECTS 

FLUE GAS DESULPHURISATION (FGD) 
SYSTEM PACKAGE

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC NO.:CS-6130/0330-109-9 
SUB-SECTION -V- QM6 

COMPRESSED AIR SYSTEM 

Page 
2 of 2 

c) Tube to Tube sheet joint of the heat exchangers shall be subject to 
Mock-up test as per the relevant standards. 

d) Reactivation blowers shall be tested for FAD, temp. rise                     
noise & vibration. Rotating parts shall be dynamically balanced. 

e) Completely assembled ADP shall be pneumatically tested at 
design pressure for a duration of 5 minutes. Functional and   
sequential operation testing of the completely assembled ADP 
shall be demonstrated at shop. Other accessories shall be tested 
as per relevant code and sections. Dew point measurement shall 
be done. 

1.04.00  H.O.T. CRANE : 

  a) Chain pulley Blocks shall be tested as per IS: 3832. 

       b) Following NDT requirements shall be met : 

(i) 100% RT of Butt welds in tension and 10% RT of butt welds in 
compression. 

    
   (ii) DP at random on all weldments.   

   Deflection, load, overload & travel check on HOT crane assembly    
                        shall be carried out as per IS:3177. 

1.05.00    PIPINGS, VALVES, AND  FITTINGS    

 a.  All pipes and fittings shall be tested as per applicable code.   
  
b. All valves shall be hydraulically tested for body, seat and back-

seat (if applicable) as per relevant standard. Check valves shall 
also be tested for leak tightness test at 25% of the specified seat 
test pressure.   

c.  Valves shall be offered for hydro test in unpainted condition.   
d.   Functional checks of the valves for smooth opening and closing 

shall also be done.   

All forgings, dia  ≥ 50 mm  shall be Ultrasonic Tested irrespective of the 
type, size & rating of the valve.   
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II   TECHNICAL SPECIFICATION FOR CABLE TRAYS & ACCESSORIES 5 

II   TYPICAL DETAILS OF CABLE TRAYS AND ACCESSORIES   2 

    

The requirements mentioned in Section-I shall prevail and govern in case of conflict between the 
same and the corresponding requirements mentioned in the descriptive portion in Section-II.
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TITLE  : 
ELECTRICAL EQUIPMENT SPECIFICATION  

FOR
COMPRESSED AIR SYSTEM         
2 X 490MW DADRI TPP-FGD

SPECIFICATION  NO. 
     
VOLUME NO.  :       II-B 
SECTION          :       I
REV NO. : 00   DATE : 01.03.2018
SHEET     :   2  OF      3

  1.0       EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 

a)   Services and equipment as per “Electrical Scope between BHEL and Vendor”.  
b) Any item/work either supply of equipment or erection material which have not 

been specifically mentioned but are necessary to complete the work for trouble free 
and efficient operation of the plant shall be deemed to be included within the scope 
of this specification. The same shall be provided by the bidder without any extra 
charge. 

c) Supply of mandatory spares as specified in the specifications of mechanical 
equipments. 

d) Electrical load requirement for COMPRESSED AIR SYSTEM (all AC & DC loads 
at different voltage levels like 415V AC, 240 V AC, 220 V DC etc).

e) All equipment shall be suitable for the power supply fault levels and other climatic 
conditions mentioned in the enclosed project information. 

f) Bidder to furnish list of makes for each equipment at contract stage, which shall be 
subject to customer/BHEL  approval without any commercial and delivery 
implications to BHEL  

g) Various drawings, data sheets as per required format, Quality plans, calculations, 
test reports, test certificates, operation and maintenance manuals etc shall be 
furnished as specified at contract stage. All documents shall be subject to 
customer/BHEL approval without any commercial implication to BHEL. 

h) Motor shall meet minimum requirement of motor specification. 
i) Vendor to clearly indicate equipment locations and local routing lengths in their 

cable listing furnished to BHEL. 
j) Cable BOQ worked out based on routing of cable listing provided by the vendor 

for “ both end equipment in vendor’s scope”shall be binding to the vendor with 
+10 % margin to take care of slight variation in routing length & wastages.  

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR 

ELECTRICAL & TERMINAL POINTS:

Refer “Electrical Scope between BHEL and Vendor”.  

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

3.1 The electrical specification without any deviation from the technical/quality assurance 
requirements stipulated shall be deemed to be complied by the bidder in case bidder 
furnishes the overall compliance of package  technical specification in the form of 
compliance certificate/No deviation certificate.

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, 
type test certificates, technical literature, etc, is required during tender stage. Any such 
submission even if made, shall not be considered as part of offer. 
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4.0 List of enclosures : 
a) Electrical scope between BHEL & vendor (Annexure –I) 
b) Technical specification for motors. 
c) Datasheets & quality plan for motors. 
d) Electrical Load data format  (Annexure –II) 
e) BHEL cable listing format (Annexure –III) 
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MOTORS 

1.00.00  GENERAL REQUIREMENTS 

1.01.00  For the purpose of design of equipment/systems, an ambient temperature of 50 deg.  
Centigrade and relative humidity of 95% (at 40 deg C) shall be considered. The 
equipment shall operate in a highly polluted environment.  

1.02.00  All equipment shall be suitable for rated frequency of 50 Hz with a variation of +3% & 
-5%, and 10% combined variation of voltage and frequency unless specifically 
brought out in the specification. 

1.03.00  Contractor shall provide fully compatible electrical system, equipment, accessories 
and services. 

1.04.00  All the equipment, material and systems shall, in general, conform to the latest 
edition of relevant National and international Codes & Standards, especially the 
Indian Statutory Regulations. 

1.05.00  Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.   

1.06.00  The responsibility of coordination with electrical agencies and obtaining all 
necessary clearances for contractors equipment and systems shall be under the 
contractor scope. 

1.07.00  Degree of Protection 

Degree of protection for various enclosures as per IEC60034-05 shall be as follows:- 

i) Indoor motors   - IP 54 

ii) Outdoor motors   - IP 55 

iii) Cable box-indoor area  - IP 54 

iv) Cable box-Outdoor area  - IP 55 

2.00.00  CODES AND STANDARDS 

1) Three phase induction motors  : IS/IEC:60034 

2) Single phase AC motors  : IS/IEC:60034 

3) Crane duty motors  : IS:3177, IS/IEC:60034 

4) DC motors/generators  : IS/IEC:60034 

5)  Energy Efficient motors  : IS 12615, IEC: 60034-30 
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3.00.00  TYPE 

3.01.00  AC Motors: 

a)  Squirrel cage induction motor suitable for direct-on-line starting. 

b)  Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient 
temperature), shall be Premium Efficiency class-IE3, conforming to IS 12615, or 
IEC:60034-30. 

c) Crane duty motors shall be squirrel cage Induction motor as per the 
requirement.  

d)   Motor operating through variable frequency drives shall be suitable for inverter 
duty. Also these motors shall comply the requirements stipulated in IEC: 60034-
18-41 and IEC: 60034-18-42 as applicable. 

3.02.00  DC Motors Shunt wound  

4.00.00  RATING 

(a)  Continuously rated (S1). However, crane motors shall be rated for S4 duty, 
40% cyclic duration factor. 

(b)  Whenever the basis for motor or driven equipment ratings are not specified in 
the corresponding mechanical specification sub-sections, maximum 
continuous motor ratings shall be at least 10% above the maximum load 
demand of the driven equipment under entire operating range including 
voltage and frequency variations. 

5.00.00  TEMPERATURE RISE 

Air cooled motors

70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation. 

Water cooled 

80 deg. C over inlet cooling water temperature mentioned elsewhere, by resistance 
method for both thermal class 130(B) & 155(F) insulation. 

41 deg.C over inlet cooling water maximum temperature of 39 deg.C for thermal 
class 90 (Y) wet wound Boiler circulation pump motor. 
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6.00.00  OPERATIONAL REQUIREMENTS 

6.01.00  Starting Time 

6.01.01  For motors with starting time upto 20 secs. at minimum permissible voltage during 
starting, the locked rotor withstand time under hot condition at highest voltage limit 
shall be at least 2.5 secs. more than starting time. 

6.01.02  For motors with starting time more than 20 secs. and upto 45 secs. at minimum 
permissible voltage during starting, the locked rotor withstand time under hot 
condition at highest voltage limit shall be at least 5 secs. more than starting time. 

6.01.03  For motors with starting time more than 45 secs. at minimum permissible voltage 
during starting, the locked rotor withstand time under hot condition at highest voltage 
limit shall be more than starting time by at least 10% of the starting time. 

6.01.04  Speed switches mounted on the motor shaft shall be provided in cases where above 
requirements are not met. 

6.02.00  Torque Requirements 

6.02.01  Accelerating torque at any speed with the lowest permissible starting voltage shall 
be at least 10% motor full load torque. 

6.02.02  Pull out torque at rated voltage shall not be less than 205% of full load torque. It 
shall be 275% for crane duty motors. 

6.03.00  Starting voltage requirement 

(a)  Up to 85% of rated voltage for ratings below 110 KW  

(b) Up to 80% of rated voltage for ratings from 110 KW to 200 KW 

(c) Up to 85% of rated voltage for ratings from 201 KW to 1000 KW  

(d) Up to 80% of rated voltage for ratings from 1001 KW to 4000 KW 

(e) Up to 75 % of rated voltage for ratings above 4000KW 

Except AOP & JOP motors running on D.G emergency supply, starting voltage shall 
be 80%. 

7.00.00  DESIGN AND CONSTRUCTIONAL FEATURES 

7.01.00  Suitable single phase space heaters shall be provided on motors rated 30KW and 
above to maintain windings in dry condition when motor is standstill. Separate 
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terminal box for space heaters & RTDs shall be provided. However for flame proof 
motors, space heater terminals inside the main terminal box may be acceptable. 

7.02.00  All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed tube 
ventilated (TETV) or Closed air circuit air cooled (CACA) type. However, motors 
rated 3000KW or above can be Closed air circuit water cooled (CACW). The method 
of movement of primary and secondary coolant shall be self-circulated by fan or 
pump directly mounted on the rotor of the main motor as per IEC 60034-6.  However 
VFD driven motors can be offered with forced cooling type with machine mounted 
fan or pump driven by separate electric motor. Motors and EPB located in hazardous 
areas shall have flame proof enclosures conforming to IS: 2148 as detailed below 

(a) Fuel oil area   : Group – IIB 

 (b)       Hydrogen generation   : Group - IIC or (Group-I, Div-II as per plant 
area NEC) or (Class-1, Group-B, Div-II as per 
NEMA / IEC60034) 

7.03.00  Winding and Insulation 

 (a) Type : Non-hygroscopic, oil resistant, flame resistant 

(b) Starting duty : Two hot starts in succession, with motor 
initially at normal running temperature.  

(c) 11kV & 3.3 kV  AC 
motors 

:    
Thermal class 155 (F) insulation.  
The winding insulation process shall be 
Global Vacuum Pressure Impregnated i.e. 
resin poor method. The lightning Impulse & 
intertern insulation surge withstand level shall 
be as per IEC-60034 part-15. 

However winding insulation for wet wound 
Boiler circulation pump motor shall be thermal 
class 90 (Y) or better. 

(d) 240VAC, 415V AC 
& 220V DC motors  

: Thermal Class ( B ) or better 

7.04.00  Motors rated above 1000KW shall have insulated bearings to prevent flow of shaft 
currents. 

7.05.00  Motors with heat exchangers shall have dial type thermometer with adjustable alarm 
contacts to indicate inlet and outlet primary air temperature. 

7.06.00  Noise level for all the motors shall be limited to 85dB (A) except for BFP motor for 
which the maximum limit shall be 90 dB(A). Vibration shall be limited within the limits 
prescribed in IS/IEC 60034-14. Motors shall withstand vibrations produced by driven 

Page 129 of 305Page 150 of 328



CLAUSE NO. TECHNICAL REQUIREMENTS 

NCTPP DADRI ST-II (2X490MW) & IGSTPP 
JHAJJAR (3X500MW) PROJECTS 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE

TECHNICAL SPECIFICATION 
SECTION – VI, PART-B 

BID DOC NO. : CS-6130/0330-109-9

SUB-SECTION-II-E2 
MOTORS 

  PAGE 
 5 OF 9

equipment. HT motor bearing housings shall have flat surfaces, in both X and Y 
directions, suitable for mounting 80mmX80mm vibration pads. 

7.07.00  In HT motors, at least four numbers simplex / two numbers duplex platinum 
resistance type temperature detectors shall be provided in each phase stator 
winding. Each bearing of HT motor shall be provided with dial type thermometer and 
2 numbers duplex platinum resistance type temperature detectors. 

7.08.00  Motor body shall have two earthing points on opposite sides.  

7.09.00  11 KV motors shall be offered with Separable Insulated Connector (SIC) as per 
IEEE 386. The offered SIC terminations shall be provided with protective cover and 
trifurcating sleeves. SIC termination kit shall be suitable for fault level of 25 KA for 
0.17 seconds. 

7.10.00 3.3 KV motors shall be offered with dust tight phase separated double walled 
(metallic as well as insulated barrier) Terminal box. Suitable termination kit shall be 
provided for the offered Terminal box. The offered Terminal Box shall be suitable for 
fault level of 250 MVA for 0.12 sec. Removable gland plates of thickness 3 mm 
(hot/cold rolled sheet steel) or 4 mm (non-magnetic material for single core cables) 
shall be provided. 

7.11.00  The spacing between gland plate & center of terminal stud shall be as per Table-I. 

7.12.00  All motors shall be so designed that maximum inrush currents and locked rotor and 
pullout torque developed by them at extreme voltage and frequency variations do 
not endanger the motor and driven equipment. 

7.13.00  The motors shall be suitable for bus transfer schemes provided on the 11kV, 3.3 kV 
/415V systems without any injurious effect on its life. 

7.14.00  For motors rated 2000 KW & above, neutral current transformers of PS class shall 
be provided on each phase in a separate neutral terminal box. 

7.15.00 The size and number of cables (for HT and LT motors) to be intimated to the 
successful bidder during detailed engineering and the contractor shall provide 
terminal box suitable for the same. 

8.00.00 The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the 
following (without any further tolerance) except for BFP motor. 

(a) From 50KW & upto 110KW  : 11.0  

(b) From 110 KW & upto 200 KW  : 9.0 

(c) Above 200 KW & upto 1000KW   : 10.0 
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(d) From 1001KW & upto 4000KW  : 9.0 

(e)   Above 4000KW                             : 6 to 6.5 

9.00.00 CW motor shall be designed with minimum power factor of 0.8 at design duty point. 

10.00.00  TYPE TEST 

10.01.00  HT MOTORS 

10.01.01  The contractor shall carry out the type tests as listed in this specification on the 
equipment to be supplied under this contract. The bidder shall indicate the charges 
for each of these type tests separately in the relevant schedule of Section - VII- 
(BPS) and the same shall be considered for the evaluation of the bids. The type 
tests charges shall be paid only for the test(s) actually conducted successfully under 
this contract and upon certification by the employer’s engineer. 

10.01.02  The type tests shall be carried out in presence of the employer’s representative, for 
which minimum 15 days notice shall be given by the contractor. The contractor shall 
obtain the employer’s approval for the type test procedure before conducting the 
type test. The type test procedure shall clearly specify the test set–up, instruments to 
be used, procedure, acceptance norms, recording of different parameters, interval of 
recording, precautions to be taken etc. for the type test(s) to be carried out. 

10.01.03 In case the contractor has conducted such specified type test(s) within last ten years 
as on the date of bid opening, he may submit during detailed engineering the type 
test reports to the employer for waival of conductance of such  test(s). These reports 
should be for the tests conducted on the equipment similar to those proposed to be 
supplied under this contract and test(s) should have been either conducted at an 
independent laboratory or should have been witnessed by a client. The employer 
reserves the right to waive conducting of any or all the specified type test(s) under 
this contract. In case type tests are waived, the type test charges shall not be 
payable to the contractor. 

10.01.04 Further the Contractor shall only submit the reports of the type tests as listed in 
"LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED “and carried 
out within last ten years from the date of bid opening. These reports should be for 
the test conducted on the equipment similar to those proposed to be supplied under 
this contract and the test(s) should have been either conducted at an independent 
laboratory or should have been witnessed by a client. However if the contractor is 
not able to submit report of the type test(s) conducted within last ten years from the 
date of bid opening, or in the case of type test report(s) are not found to be meeting 
the specification requirements, the contractor shall conduct all such tests under this 
contract at no additional cost to the employer either at third party lab or in presence 
of client/ employer’s representative and submit the reports for approval. 
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10.01.05 LIST OF TYPE TESTS TO BE CONDUCTED 

The following type tests shall be conducted on each type and rating of HT 
motor 

(a)  No load saturation and loss curves upto approximately 115% of rated voltage 

(b) Measurement of noise at no load. 

(c) Momentary excess torque test (subject to test bed constraint). 

(d) Full load test (subject to test bed constraint) 

(e) Temperature rise test at rated conditions. During heat run test, bearing 
temp., winding temp., coolant flow and its temp. shall also be measured. In 
case the temperature rise test is carried at load other than rated load, 
specific approval for the test method and procedure is required to be 
obtained. Wherever ETD's are provided, the temperature shall be measured 
by ETD's also for the record purpose. 

10.01.06 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED 

The following type test reports shall be submitted for each type and rating of 
HT motor

(a) Degree of protection test for the enclosure followed by IR, HV and no load 
run test. 

(b) Terminal box-fault level withstand test for each type of terminal box of HT 
motors only. 

(c)  Lightning Impulse withstand test on the sample coil shall be as per clause no. 
4.3 IEC-60034, part-15 

(d) Surge-withstand test on interturn insulation shall be as per clause no. 4.2 of 
IEC 60034, part-15 

10.02.00 LT Motors 

10.02.01 LT Motors supplied shall be of type tested design. During detailed engineering, the 
contractor shall submit for employer’s approval the reports of all the type tests as 
listed in this specification and carried out within last ten years from the date of bid 
opening. These reports should be for the test conducted on the equipment similar to 
those proposed to be supplied under this contract and the test(s) should have been 
either conducted at an independent laboratory or should have been witnessed by a 
client. 
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10.02.02 However if the contractor is not able to submit report of the type test(s) conducted 
within last ten years from the date of bid opening, or in the case of type test report(s) 
are not found to be meeting the specification requirements, the contractor shall 
conduct all such tests under this contract at no additional cost to the employer either 
at third party lab or in presence of client/ employer’s representative and submit the 
reports for approval. 

10.02.03 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED 

The following type test reports shall be submitted for each type and rating of 
LT motor of above 50 KW only 
  
1. Measurement of resistance of windings of stator and wound rotor. 

2. No load test at rated voltage to determine input current power and speed  

3. Open circuit voltage ratio of wound rotor motors ( in case of Slip ring motors)  

4. Full load test to determine efficiency power factor and slip. 

5. Temperature rise test. 

6. Momentary excess torque test. 

7. High voltage test. 

8. Test for vibration severity of motor. 

9. Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of this 
section) 

10. Test for degree of protection and  

11. Over speed test. 

12. Type test reports for motors located in fuel oil area having flame proof 
enclosures as per IS 2148 / IEC 60079-1 

10.03.00  All acceptance and routine tests as per the specification and relevant standards shall 
be carried out.  Charges for these shall be deemed to be included in the equipment 
price. 

10.04.00 The type test reports once approved for any projects shall be treated as reference. 
For subsequent projects of NTPC, an endorsement sheet will be furnished by the 
manufacturer confirming similarity and “No design Change”. Minor changes if any 
shall be highlighted on the endorsement sheet. 
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TABLE - I 

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS 

Motor MCR in KW  Minimum distance between centre of  
        stud and gland plate in mm 
UP to 3 KW     As per manufacturer's practice. 

Above 3 KW - upto 7 KW   85 

Above 7 KW - upto 13 KW  115 

Above 13 KW - upto 24 KW  167 

Above 24 KW - upto 37 KW  196 

Above 37 KW - upto 55 KW  249 

Above 55 KW - upto 90 KW  277 

Above 90 KW - upto 125 KW  331 

Above 125 KW-upto 200 KW  203 

For HT motors the distance between gland plate and the terminal studs shall not be 
less than 500 mm. 

PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE: 

NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with lugs 
installed shall be as follows: 

  Motor MCR in KW    Clearance   

  UP  to 110  KW    10mm 
  
  Above 110 KW  and  upto 150 KW  12.5mm 
    
  Above 150 KW     19mm 
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TITLE 

LV MOTORS 

DATA SHEET-A 

2 x 490MW DADRI TPP- FGD

SPECIFICATION NO.   

VOLUME                     II B 

SECTION                    D 

REV   NO.                   DATE: 01.03.2018 

SHEET       1              OF             2 

ANNEXURE-III 

1.0 Design ambient temperature   : 50 oC

2.0 Maximum acceptable kW rating of LV motor : 200KW * 

3.0 Installation (Indoors/ Outdoors)  : As required 

4.0 Details of supply system 

 a) Rated voltage (with variation)  : 415V � 10% 
 b) Rated frequency (with variation) : 50 Hz + 3 % to - 5% 
 c) Combined voltage & freq. variation : 10% (sum of absolute values) 
 d) System fault level at rated voltage : 50 kA for 1 sec  

e) Short time rating for terminal  boxes  
o 110 kW and above (Breaker : 50 KA for 0.25 sec. 

Controlled) 
o Below 110 kW (Contactor : 50 KA protected by HRC fuse 

Controlled) 
 f) LV System grounding   : Solidly 

5.0 Winding & Insulation    :        Class F with temp rise limited to class B 

6.0 Minimum voltage for starting   : 85% for motor ratings below 110kW 
(As percentage of rated voltage)   80% for motor ratings from 110kW to 

200kW.

7.0 Power cables data    : Shall be given during detailed engg. 

8.0 Earth Conductor Size & Material  : Shall be given during detailed engg. 

9.0 Space heater supply (for motors >=30kw) : 240 V, 1¢, 50 Hz  

10.0 Rating up to which Single phase motor : Acceptable below 0.2 kW 

11.0 Locked rotor current 
a) Limit as percentage of FLC  : As per IS 12615 

12.0 Makes    : BHEL/ Customer approval (Package owner to take care) 

13.0 Paint shade : Blue (RAL 5012) – Corrosion proof 

14.0 Degree Of protection for motor/ terminal box    : Degree of protection for various 
enclosures as per IEC60034-05 shall 
be as follows:- 

i) Indoor motors - IP 54 
ii) Outdoor motors - IP 55 
iii) Cable box-indoor area - IP 54 
iv) Cable Box-Outdoor area - IP 55    

* LT motors of continuous duty shall be energy efficient IE3 class conforming to IS-12615 

15.0 TESTING REQUIREMENTS: IN LINE WITH SPECIFICATION      
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TITLE 
MOTORS

DATA SHEET – C 

2 x 490MW DADRI TPP-FGD

SPECIFICATION NO.  
                   
VOLUME                     II B 
SECTION    D 
REV   NO. 00   DATE 01.03.18 
SHEET          1       OF    2

NAME OF VENDOR 

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.  
No.

Description Data to be filled by successful 
bidder 

A. General 

1 Manufacturer & country of origin 

2 Motor type 

3 Type of starting 

4 Name of the equipment driven by motor & Quantity 

5 Maximum Power requirement of driven equipment 

6 Rated speed of Driven Equipment 

7 Design ambient temperature 

B. Design and Performance Data 

1 Frame size & type designation 

2 Type of duty 

3 Rated Voltage 

4 Permissible variation for  

5 a Voltage 

6 b Frequency 

7 c) Combined voltage & frequency 

8 Rated output at design ambient temp  (by resistance method) 

9 Synchronous speed & Rated slip 

10 Minimum permissible starting voltage 

11 Starting time in sec with mechanism coupled 

12 a) At rated voltage 

13 b) At min starting voltage 

14 Locked rotor current as percentage of FLC (including IS tolerance)  

15 Torque 

 a) Starting 

 b) Maximum 

16 Permissible temp rise at rated output over ambient temp & method  

17 Noise level at 1.0 m (dB 

18 Amplitude of vibration 

19 Efficiency & P.F. at rated voltage & frequency 

 a) At 100% load 

 c) At 75% load 
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TITLE 
MOTORS

DATA SHEET – C 

2 x 490MW DADRI TPP-FGD

SPECIFICATION NO.  
                   
VOLUME                     II B 
SECTION    D 
REV   NO. 00   DATE 01.03.18 
SHEET          2       OF    2

NAME OF VENDOR 

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.  
No.

Description Data to be filled by successful 
bidder 

 c) At starting 

C. Constructional Features 

1 Method of connection of motor driven equipment 

2 Applicable Standard 

3 DOP of Enclosure 

4 Method of cooling 

5 Class of insulation 

6 Main terminal box 

 a) Type 

 b) Power Cable details  (Conductor, size, armour/unarmour) 

 c) Cable Gland  & lugs details (Size, type & material) 

 d) Permissible Fault level ( kArms & duration in sec) 

7 Space heater details (Voltage & watts) 

8 Flame proof motor details (if applicable) 

 a) Enclosure 

b) suitability for hazardous area 
i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding 

10 Winding connection 

11 Kind of rotor winding 

12 Kind of bearings 

13 Direction of rotation when viewed from NDE 

14 Paint Shade & type 

15 Net weight of motor 

16 Outline mounting drawing No (To be enclosed as annexure) 

D. Characteristic curves/ drawings   
(To be enclosed for motors of rating � 55KW)  

 a) Torque speed characteristic 

 b) Thermal withstand characteristic 

 c) Current vs time 

 d) Speed vs time 
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SECTION          : D

TITLE  : 
GENERAL TECHNICAL REQUIREMENTs 

FOR

LV MOTORS 

SPECIFICATION  NO. 
  PE-SS-999-506-E101
VOLUME NO.  : II-B

REV NO. : 00   DATE : 29/08/2005
SHEET     : 1   OF 1

GENERAL TECHNICAL REQUIREMENTS 

FOR

 LV MOTORS 

SPECIFICATION NO.:  PE-SS-999-506-E101 Rev 00 
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TITLE  : 
GENERAL TECHNICAL REQUIREMENTs

FOR

LV MOTORS 

SPECIFICATION  NO. 
    PE-SS-999-506-E101
VOLUME NO.  : II-B
SECTION          : D
REV NO. : 00   DATE : 29/08/2005
SHEET     : 1  OF 4

1.0 INTENT OF SPECIFIATION 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 

2.0 CODES AND STANDARDS

 Motors shall fully comply with latest edition, including all amendments and revision, of following 
codes and standards: 

IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement for rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechanical vibration of rotating electrical machines 

In case of imported motors, motors as per IEC-34 shall also be acceptable. 

3.0 DESIGN REQUIREMENTS

3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 
sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 
other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

3.3 Starting Requirements

3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 
exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 
accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

3.3.3 The following frequency of starts shall apply 

i) Two starts in succession with the motor being initially at a temperature not exceeding the 
rated  load temperature. 

ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  
the rated load operating temperature. (not to be repeated in the second successive hour) 

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
suitable for mimimum 20,000 starts during the life time of the motor 

3.4 Running Requirements

3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 
without injurious heating to the motor. 

3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 
the rated voltage for duration of 2 secs. 

3.5 Stress During bus Transfer

3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress 
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 
torque under above condition. 

3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 
the values specified in IS 12065. 

3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 
shall be within the limits specified in IS: 12075. 

4.0 CONSTRUCTIONAL FEATURES

4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 
construction. Outdoor motors shall be installed under a suitable canopy 

4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 
cooling conforming to IC-0141 or IC-0151 of IS: 6362.  

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 

4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 
motors. 

4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 
facility for drainage at the lowest point. 

4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 
applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10�C.

4.7 Terminals and Terminal Boxes

4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 
for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 

 Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by 
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 
designed for the fault current mentioned in data sheet “A”. 

4.7.2 unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 
on the left hand side of the motor when viewed from the non-driving end.  

4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 
& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or U W & V respectively. 

4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  

4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 
motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 

4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 
shall be of tinned Copper, crimping type. 

4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 
given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 
have a grounding terminal. 
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4.9.1 Motors provided for similar drives shall be interchangeable. 

4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 

4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 
and above. 

4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 
Electricity rules 1956. 

4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

4.9.6 Name plate with all particulars as per IS: 325 shall be provided  

4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

5.0 INSPECTION AND TESTING

5.1 All materials, components and equipments covered under this specification shall be procured, 
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 

5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 

6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet).

  i) Current vs. time at rated voltage and minimum starting voltage. 
  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 
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NCTPP, DADRI(2X490MW) IGSTPP JHAJJAR (3X500MW)  
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI 

BID DOCUMENT NO.: CS-6130/0330-109-9 

SUB-SECTION-V-QE1 

MOTORS 
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CLAUSE NO. TECHNICAL REQUIREMENTS 

NCTPP DADRI ST-II (2X490MW) & IGSTPP 
JHAJJAR (3X500MW) PROJECTS 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE

TECHNICAL SPECIFICATION 
SECTION – VI, PART-B 

BID DOC NO : CS-6130/0330-109-9

SUB SECTION-II-E6 
CABLING, EARTHING & 

LIGHTNING PROTECTION

Page 
3 of 23 

Exit signs shall be provided near doors for personnel escape in case of emergency 

2.01.06    Boiler Area 

Cable trays in boiler & ESP area shall be supported from the boiler and ESP structures.  
The same shall be coordinated with SG/ESP contractor. 

Cable trays in these areas shall be in vertical formation to avoid dust accumulation. No 
cable trenches shall be provided in boiler/ESP area. 

2.01.07  Two separate cable routes shall be provided for cable routing of working and standby 
drives or different set/group (say 50% capacity) of auxiliaries. 

2.01.08 OffSite Area  

For feeder in bidder’s scope for offsite areas, overhead cable tray arrangement shall be 
followed. However cable trenches/slit may also be acceptable, for some areas, if found to be 
required during detailed engineering. 
Cable trenches provided shall be separated from fuel oil area to avoid oil accumulation. 

2.01.09 The cable slits to be used for motor/equipment power/control supply shall be sand filled & 
covered with PCC after cabling. 

2.01.10 Sizing criteria, derating factors for the cables shall be met as per respective chapters. 
However for the power cables, the minimum conductor size shall be 6 sq.mm. for aluminium 
conductor and 2.5 sq.mm. for copper conductor cable.  

2.01.11   Conscious exceptions to the above guidelines may be    accepted under special conditions 
but suitable measures should be taken at such location to: 

• Meet all safety requirements 
• Safeguard against fire hazards, mechanical damage, flooding of water, oil 

accumulation, electrical faults/interferences, etc 

3.00.00  EQUIPMENT DESCRIPTION 

3.01.00  Cable trays, Fittings & Accessories

3.01.01  Cable trays shall be ladder/perforated type as specified complete with matching fittings (like 
brackets, elbows, bends, reducers, tees, crosses, etc.) accessories (like side coupler plates, 
etc. and  hardware (like bolts, nuts, washers, G.I. strap, hook etc.) as required. Cable tray 
shall be ladder type for power & control cables and perforated for instrumentation cables. 

3.01.02  Cable trays, fittings and accessories shall be fabricated out of rolled mild steel sheets free 
from flaws such as laminations, rolling marks, pitting etc. These (including hardware) shall 
be hot dip galvanized as per Clause No. 3.13.00 of this chapter. 

3.01.03  Cable trays shall have standard width of 150 mm, 300 mm & 600 mm and standard lengths 
of 2.5 metre. Thickness of mild steel sheets used for fabrication of cable trays and fittings 
shall be 2 mm. The thickness of side coupler plates shall be 3 mm. 

3.01.04  Cable troughs shall be required for branching out few cables from main cable route. These 
shall be U-shaped, fabricated of mild steel sheets of thickness 2 mm and shall be hot dip 
galvanised as per Clause No. 3.13.00 of this chapter. Troughs shall be standard width of 50 
mm & 75 mm with depth of 25 mm. 
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3.01.05 The tolerance for cable tray and accessories shall be as per IS 2102 (Part-1). 
 Tolerance Class: - Coarse 

3.02.00  Support System for Cable Trays

3.02.01  Cable tray support system shall be pre-fabricated out of single sheet as per enclosed tender 
drawings. 

3.02.02  Support system for cable trays shall essentially comprise of the two components i.e. main 
support channel and cantilever arms. The main support channel shall be of two types : (i) 
C1:- having provision of  supporting cable trays on one side and (ii) C2:-having provision of  
supporting cable trays on both sides. The support system shall be the type described 
hereunder 
a. Cable supporting steel work for cable racks/cables shall comprise of various 

channel sections, cantilever arms, various brackets, clamps, floor plates, all 
hardwares such as lock washers, hexagon nuts, hexagon head bolt, support hooks, 
stud nuts, hexagon head screw, channel nut, channel nut with springs, fixing studs, 
etc.  

b. The system shall be designed such that it allows easy assembly at site by using 
bolting. All cable supporting steel work, hardwares fitings and accessories shall be 
prefabricated factory galvanised.            

c. The main support and cantilever arms shall be fixed at site using necessary 
brackets, clamps, fittings, bolts, nuts and other hardware etc. to form various 
arrangements required to support the cable trays. Welding of the components shall 
not be allowed. However, welding of the bracket (to which the main support channel 
is bolted) to the overhead beams, structural steel, insert plates or reinforcement 
bars will be permitted. Any cutting or welding of the galvansied surface shall be 
brushed and red lead primer, oil primer & aluminium paint shall be applied 

d. All steel components, accessories, fittings and hardware shall be hot dip galvanised 
after completing welding, cutting, drilling and other machining operation. 

e. The typical arrangement of flexible support system is shown in the enclosed 
drawings and described briefly below: 

 The main support channel and cantilever arms shall be fabricated out of 2.5 thick 
rolled steel sheet conforming to IS 1079. 

f. Cantilever arms of   320 mm, 620mm and 750 mm in length are required, and shall 
be as shown in the enclosed drawing. The arm portion shall be suitable for 
assembling the complete arm assembly on to component constructed of standard 
channel section. The back plate shall allow sufficient clearance for fixing bolt to be 
tightened with tray in position. 

g. Support system shall be able to withstand 

• weight of the cable trays 
• weight of the cables (75 Kg/Metre run of each cable tray) 
• Concentrated load of 75 Kg between every support span. 
• Factor of safety of minimum 1.5 shall be considered. 

3.02.03  The size of structural steel members or thickness of sheet steel of main support channel 
and cantilever arms and other accessories as indicated above or in the enclosed drawings 
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are indicative only. Nevertheless, the support system shall be designed by the bidder to fully 
meet the requirements of type tests as specified. In case the system fails in the tests, the 
components design modification shall be done by the Bidder without any additional cost to 
the Employer. The bidder shall submit the detailed drawings of the system offered by him 
alongwith the bid. 

3.02.04 Four legged structure shall be provided wherever there is change in elevation and change in 
direction 

3.02.05 FOR COAL HANDLING PLANT/FGD PLANT AREA THE FOLLOWING SHALL ALSO BE 
APPLICABLE:

 a)  All overhead cable routes shall be along the route of the conveyor gallery on 
separate supporting structures and cables shall be laid in vertical trays. The bottom 
of the steel shall be such that the existing facilities, movement of trucks/human 
beings etc. does not get affected. The cable trestle shall have a minimum 600mm 
clear walk way and shall have maintenance platforms as required. The bottom of 
the steel supporting structure shall be generally at 3.0M above the grade level 
except for rail/road crossings where it shall be at 8.0M above grade level.  Tap offs 
from the overhead cable trestle can be through shallow trenches with prior approval 
of the Employer.  Directly buried cable, if essential, shall not have concentration of 
more than 4 cables on one route. 

b)  Cable trenches shall be provided only in Switchgear/MCC rooms. 

c)  Cables shall not be routed through the conveyor galleries except for the equipment 
located in the conveyor galleries for a particular conveyor i.e. protection switches, 
receptacles etc. 

d)  Cables for PCS and BSS shall be routed along the conveyors through GI conduits. 

3.03.00  Pipes, Fittings & Accessories 

3.03.01  Pipes offered shall be complete with fittings and accessories (like tees, elbows, bends, 
check nuts, bushings, reducers, enlargers, coupling caps, nipples etc.) The size of the pipe 
shall be selected on the basis of maximum 40% fill criteria 

3.03.02  GI Pipes shall be of medium duty as per IS: 1239 

3.03.03  Duct banks shall be High Density PE pipes encased in PCC (10% spare of each size, 
subject to minimum one) with suitable water-proof manholes. 

3.03.04 Hume pipes shall be NP3 type as per IS 458. 

3.03.05 TERNE Coated Flexible Steel Conduits shall be water proof and rust proof made of 
heat resistant lead coated steel. Conduit diameter shall be uniform throughout its 
length. Internal surface of the conduit shall be free from burrs and sharp edges. 
Conduits shall be complete with necessary accessories for proper termination of the 
conduit with junction boxes and lighting fixtures 

3.03.06 HDPE pipes and conduits shall be PE-80, PN-10 type as per IS 4984/IS 8008 part-I. 

3.04.00  Junction Boxes 
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drum jack shall be manufactured using BSEN-24 grade steel bar with locking collars. Jack 
nests shall be of SG cast steel. Cable drum jack supplied shall have undergone load testing 
and reports for the same shall be submitted. At least Two Nos. of jacks shall be supplied for 
NTPC use. Contractor has to make arrangements for his own jacks for cable 
reeling/unreeling under his scope of installation. 

                                                                                                                                                                                                
3.12.00  Galvanising 

3.12.01  Galvanising of steel components and accessories shall conform to IS:2629 , IS4759 & 
IS:2633. Additionally galvanising shall be uniform, clean smooth, continuous and free from 
acid spots. 

3.12.02  The amount of zinc deposit over threaded portion of bolts, nuts, screws and washers shall 
be as per IS:1367 . The removal of extra zinc on threaded portion of components shall be 
carefully done to ensure that the threads shall have the required zinc coating on them as 
specified 

3.13.00  Welding 

3.13.01  The welding shall be carried out in accordance with IS:9595. All welding procedures and 
welders qualification shall also be followed strictly in line with IS:9595 

4.00.00  INSTALLATION 

4.01.00  Cable tray and Support System Installation

4.01.01  Cables shall run in cable trays mounted horizontally or vertically on cable tray support 
system which in turn shall be supported from floor, ceiling, overhead structures, trestles, 
pipe racks, trenches or other building structures.  

4.01.02  Horizontally running cable trays shall be clamped by bolting to cantilever arms and vertically 
running cable trays shall be bolted to main support channel by suitable bracket/clamps on 
both top and bottom side rails at an interval of 2000 mm in general. For vertical cable 
risers/shafts cable trays shall be supported at an interval of 1000mm in general. Fixing of 
cable trays to cantilever arms or main support channel by welding shall not be accepted. 
Cable tray installation shall generally be carried out as per the approved guidelines/ 
drawings.  Vendor shall design the support system along with tray, spacing etc in line with 
tray loadings/drawings.  

4.01.03  The cantilever arms shall be positioned on the main support channel with a minimum 
vertical spacing of 300 mm unless otherwise indicated. 

4.01.04 The contractor shall fix the brackets/ clamps/ insert plates using anchor fasteners. Minimum 
size of anchor fasteners shall be M 8 X 50 and material shall be stainless steel grade 316 or 
better. Anchor fastener shall be fixed as recommended by manufacturer and as approved 
by site engineer. For brick wall suitable anchor fasteners shall be used as per the 
recommendations of manufacturer. Make of anchor fasteners subject to QA approval and 
the same shall be finalized at pre-award stage. 

4.01.05  All cable way sections shall have identification, designations as per cable way layout 
drawings and painted/stenciled at each end of cable way and where there is a branch 
connection to another cable way. Minimum height of letter shall be not less than 75 mm. For 
long lengths of trays, the identification shall be painted at every 10 meter. Risers shall 
additionally be painted/stenciled with identification numbers at every floor. 

4.01.06  In certain cases it may be necessary to site fabricate portions of trays, supports and other 
non standard bends where the normal prefabricated trays, supports and accessories may 
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not be suitable. Fabricated sections of trays, supports and accessories to make the 
installation complete at site shall be neat in appearance and shall match with the 
prefabricated sections in the dimensions. They shall be applied with one coat of red lead 
primer, one coat of oil primer followed by two finishing coats of aluminium paint. 

4.02.00  Conduits/Pipes/Ducts Installation 

4.02.01  The Contractor shall ensure for properly embedding conduit pipe sleeves wherever 
necessary for cabling work.  All openings in the floor/roof/wall / cable tunnel/cable trenches 
made for conduit installation shall be sealed and made water proof by the Contractor. 

4.02.02  GI pull wire of adequate size shall be laid in all conduits before installation. Metallic conduit 
runs at termination shall have two lock nuts wherever required for junction boxes etc. 

4.02.03  Conduit runs/sleeves shall be provided with PVC bushings having round edge at each end. 
All conduits/pipes shall have their ends closed by caps until cables are pulled. After cables 
are pulled, the ends of conduits/pipes shall be sealed with Glass wool/Cement Mortar/Putty 
to prevent entrance of moisture and foreign material 

4.02.04  Exposed conduit/pipe shall be adequately supported by racks, clamps, straps or by other 
approved means. Conduits /pipe support shall be installed square and true to line and grade 
with an average spacing between the supports as given below, unless specified otherwise 

Conduit /pipe size (dia). Spacing

Upto 40 mm 1 M 

50 mm 2.0 M 

65-85 mm 2.5 M 

100 mm and above 3.0 M 

4.02.05  For bending of conduits, bending machine shall be arranged at site by the contractor to 
facilitate cold bending. The bends formed shall be smooth. 

4.03.00  Junction Boxes Installation 

4.03.01  Junction boxes shall be mounted at a height of 1200mm above floor level or as specified in 
the drawings and shall be adequately supported/mounted on masonry wall by means of 
anchor fasteners/ expandable bolts or shall be mounted on an angle, plate or other 
structural supports fixed to floor, wall, ceiling or equipment foundations. 

4.04.00  Cable Installation 

4.04.01  Cable installation shall be carried out as per IS:1255 and other applicable standards.  

4.04.02 For Cable unloading, pulling etc following guidelines shall be followed in general:  

a)   Cable drums shall be unloaded, handled and stored in an approved manner on hard 
and well drained surface so that they may not sink. In no case shall be drum be 
stored flat i.e. with flange horizontal. Rolling of drums shall be avoided as far as 
possible. For short distances, the drums may be rolled provided they are rolled 
slowly and in proper direction as marked on the drum. In absence of any indication, 
the drums may be rolled in the same direction as it was rolled during taking up the 
cables. For unreeling the cable, the drum shall be mounted on suitable jacks or on 
cable wheels and shall be rolled slowly so that cable comes out over the drum and 
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1. Complete C&I system for Compressed Air System is in bidder scope of supply. Items 
not specifically mentioned however required for the completeness of the system shall 
be supplied by bidder. 

2. Integrated microprocessor based control system along with suitable operator interface 
shall be provided for each Instrument Air Compressor, Service Air Compressor & their 
Dryers. All PT, DPT, TE, and other instruments inside & outside the compressor skid 
shall also be hooked-up to this system. Critical signals exchange among the 
compressors shall be hardwired. Further critical signals through redundant soft link 
(MODBUS) between combox (integrating the soft communication among various 
compressors) to FGD DCS (FGD DCS in BHEL scope) shall be monitored. Protocol 
MODBUS for connectivity to FGD DCS shall be applicable. In addition to the soft link, 
provision for hardwired START, STOP and LOAD & UNLOAD commands, Dew point 
measurement from FGD DCS to all the compressors & their status feedbacks to FGD 
DCS shall also be provided. Bidder to furnish the configuration diagram of control 
system of compressor showing communication with FGD DCS along with the bid. 
Bidder to furnish signal exchange list between FGD DCS and compressed air system 
in BHEL format attached elsewhere. 

3. The requirements given are to be read in conjunction with detailed Technical 
specification enclosed. 

4. The scope of C&I cable shall be referred in Electrical scope split sheet in Electrical 
portion of the specification. FO Cable from Combox to FGD DCS for softlink shall be 
in BHEL scope. 

5. Bidder to include all the instruments required for the package along with fittings, 
accessories and valve manifold.  

6. All transmitters shall be smart type and shall have 4-20mA DC signal with 
superimposed digital communication (HART). Each Temperature element shall be 
complemented with temperature transmitters, compensating cable, JB/rack & other 
erection hardware.  

7. The solenoid operated valves shall have limit switches for open/close feedback. 

8. All pneumatic operated regulating control valves (if any) shall be envisaged with smart 
positioner. 

9. The junction boxes for termination of instruments /actuator limit switches/solenoid 
valve limit switches etc. are in bidder’s scope. 

10. 230V 1ø AC UPS supply shall be provided by BHEL at a single point, further 
distribution to various instruments/equipments of the CAS shall be in Bidder's scope.  
Bidder  to  include  the  necessary  power  distribution  board  in  his  scope.  Any 
power supply other than the above, if required for any instrument/equipment has to be 
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derived from the above supply & all the necessary hardware for the same shall be in 
Bidder's scope. 

11. Bidder to furnish electrical/UPS load data during detailed engineering. 

12. Power supply derived for Transmitters, contact interrogation, interposing relay and 
solenoid shall generally be ungrounded 24V D.C only. In all cases redundancy in 
power modules shall be considered. 

13. Bidder to note  that  all  the  transmitters/instruments  supplied  by  Bidder  shall  be  
rack  mounted. The racks shall be preassembled and provided by Bidder. Also no 
instruments / analyzers & JBs/Racks should be protruding on the walkway. 

14. Instrument installation  and  accessories  required and same  shall  be  in  Bidder's  
scope and shall be subject to customer/BHEL approval during detailed  engineering. 

15. Bidder to provide erection hardware including junction boxes, canopies, structural 
steel as required. 

16. Integral to equipment which are not indicated in the tender drawings, but are required 
to control, monitoring and operation of the equipment/plant system for which no P&IDs 
are enclosed, all the instruments shall be provided to meet the actual system 
requirements and meeting redundancy and other requirements under technical 
specifications subject to Employer’s approval. 

17. For other critical binary and analog inputs required for protection and interlock 
purpose of other equipment (e.g. those interlocks which may result in loss of 
production, non-availability of a major equipment etc.), triple sensors shall be 
provided. 

18. Temperature elements, electronic transmitters etc. are to be provided for all the cases. 
Use of process actuated switches is acceptable only in the cases as indicated in the 
tender drawings. 

19. Single Input DIN rail mounting type temp transmitters (mounted in JBs) shall be 
provided by the Contractor for all temperature elements under Contractor’s scope. 

20. Process connection & piping including LIE / LIR, all impulse piping, pneumatic 
piping/tubing, valves, valve manifolds, fittings and all other accessories shall be 
provided on as required basis for proper installation & completeness of impulse piping 
system and air supply system, as stipulated under Sub-section PCP, Part-B, Section-
VI of Technical Specification. 

21. The system shall be arranged so that the failure of any monitoring device or control 
components or spurious intermediate grounding in the signal path shall not open the 
signal loop nor cause the loss or malfunction of signal to other devices using the same 
signal. 
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22. To ensure availability, adequate redundancy in system design shall be provided at 
hardware, software and sensor level. For the protection system, independent sensing 
device shall be provided to ensure adequate safety of plant equipment.

23. The design of the control systems and related equipments shall adhere to the principle 
of ‘Fail Safe’ Operation wherever safety of personnel / plant equipment is involved and 
shall not cause a hazardous condition. However, it shall also be ensured that 
occurrence of false trips are avoided / minimized.

24. All panels, desks, cabinets shall be provided with a continuous bare copper ground 
bus. The ground bus shall be bolted to the panel structure on bottom on both sides.
The bolts shall face inside of panels. The system ground shall be isolated from the 
panel ground with suitable isolators. All internal component grounds or common shall 
be connected to the system ground, which shall be fabricated of copper flat (size 
25mm x 6mm min., length as applicable). 

25. Bidder to perform tests of C&I items/instruments/systems as per quality plans/type test 
attached in the specification. 

26. The equipment shall be of modern, compact design incorporating the latest 
developments in proven technology. All instruments whether for local indication or 
remote transmission shall be of good quality and shall have an accuracy and 
repeatability appropriate to their duty.  

27. Bidder shall provide Cable Schedule in BHEL excel format which shall be provided 
during detailed engineering. Also, Cable Interconnections for Complete System shall 
be in Bidders’ scope. DCS side details for hardwired signals shall be furnished by 
BHEL during detailed engineering. 

28. The make/model of various instruments/items/systems shall be subject to approval of 
owner/purchaser during detailed engineering stage. No commercial implication in this 
regard shall be acceptable. In case of any conflict and repetition of clauses in the 
specification, the more stringent requirements among them are to be complied with. In 
case of any contradiction most stringent clause/condition shall prevail. 

29. Typical hardwired scheme is provided in section D. Same shall be used by bidder for 
deciding signal interface between Microprocessor panel & MCC/DCS/Solenoid valve 
/Field instruments etc.

30. For codes & standards refer detailed specification. 

31. Instrument installation and accessories required shall be in Bidder's scope. Vendor 
submitted 'Instrument Installation Diagram' shall be subject to customer 
approval during detail engineering without any commercial and time implication. For 
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instruments for which Installation Diagram is not attached, vendor’s Installation 
Diagram for such items will also be subject to customer approval during detail 
engineering without any commercial and delivery implication. 

32. Drawings/Documents and data to be furnished after award of the contract shall be in 
line with MDL furnished elsewhere in the specification. 

Notes:

1. The above given scope is indicative & minimum. Any item/ equipment not indicated 
above however required for the completeness of the system is to be supplied by 
bidder without any technical, commercial and delivery implication to BHEL. 

2. Documents of C&I System shall be submitted to end user/owner for approval during 
detail engineering. Changes, if any, shall be accommodated by the bidder without any 
price/time implication.  

3. In case of any discrepancy in Section-C and Section-D of the specification, Section-C 
shall prevail. 
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2.05.09 Bidder shall provide the necessary hardware & software required for connecting the DDCMIS 
system to Bidder's remote service centre, through which the diagnostics & fault analysis of 
the DDCMIS system can be carried out. This shall include the control system and unit HMI, 
however the diagnostic of bought out items like LVS, LAN switches, Master & Slave Clock 
etc are excluded.  The method of connection shall be as per Bidder's standard practice. 
However, it is preferred to have the connection through a single point in the plant's DDCMIS 
system. The fixed charges & running cost till warranty period shall be included in the Quoted 
Price. 

3.00.00  MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)

3.01.00 Measuring instruments/equipment and subsystems offered by the Bidder shall be from 
reputed experienced manufacturers of specified type and range of equipment, whose 
guaranteed and trouble free operation has been proven. Refer Sub-section Basic Design 
Criteria. Further, all instruments shall be of proven reliability, accuracy, and repeatability 
requiring a minimum of maintenance and shall comply with the acceptable international 
standards and shall be subject to Employer's approval.  

3.02.00 All transmitters, sensors,  switches and gauges for parameters like pressure, temperature, 
level, flow etc. as required for the safe and efficient operation and maintenance as well as for 
operator and management information (including all computation) of equipment in the system 
under the scope of specification shall be provided on as required basis with in quoted lump 
sum price.  

3.03.00 The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve 
manifolds and all the other accessories required for mounting/erection of these local 
instruments shall be furnished, even if not specifically asked for, on as required basis. The 
contacts of equipment mounted instruments, sensors, switches etc. for external connection 
including spare contacts shall be wired out in flexible/rigid conduits, independently to suitably 
located common junction boxes. The proposal shall include the necessary cables, flexible 
conduits, junction boxes and accessories for the above purpose. Double root valves shall be 
provided for all pressure tapping where the pressure exceeds 40 Kg./sq.cm. 

3.04.00 (i) All instruments envisaged for sea water applications, shall be provided with wetted parts 
made of Monel/ Hastelloy C or any other material (if provenness experience of the proposed 
material for such applications is established by contractor). 
For Chlorine application:  Instruments shall be provided with wetted parts (e.g. diaphragm 
seal, etc.) made of Hastelloy C. Also, filled liquid shall be Fluorolube oil/ Inert Hydrocarbon / 
CTFE etc., for these applications. 

For applications of FECL3 solution: Instruments shall be provided with wetted parts (e.g. 
diaphragm seal, etc.) made of Tantalum. 

(ii) For coastal areas, all instruments shall be provided with durable epoxy/ polyurethane 
coating for housings and all exposed surfaces of the instruments. 

(iii) For hazardous area, explosions proof enclosure as described in NEC article 500 shall be 
provided in instruments as applicable. 3.05.00 Specification for Electronic Transmitters 

3.05.01 SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR PRESSURE, DIFF PRESS 
AND DP BASED FLOW / LEVEL MEASUREMENTS 

   Minimum technical requirements shall be as follows:- 
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CLAUSE NO. TECHNICAL REQUIREMENTS 

       NCTPP DADRI ST—II (2X490MW) & 
IGSTPP,JHAJJAR (3X500MW) 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC. NO.: CS-6130/0330-109-9 

SUB-SECTION-III-C 
CONTROL & 

INSTRUMENTATION 
PAGE 7 OF 34 

Microprocessor based 2 wire loop powered electronic transmitter with 4-20 mA DC HART 
output signal shall be provided. For calibration ranges greater than or equal to 400mmwc,
accuracy of transmitter shall be ± 0.060 % of calibrated range(min), stability  0.25 % of 
calibrated range for 10 years and 50:1 turn down. For calibration ranges less than 
400mmwc accuracy shall be ± 0.10 % of calibrated range (min) and 20:1 turndown. 
Overpressure rating of transmitter shall be 150% of maximum operating pressure. 
Transmitter shall have weather proof  IP-67 metallic housing with durable corrosion 
resistant coating, integral digital display with self-indicating diagnostics, ,plug and socket 
type electrical connection, calibration using HART calibrator, 2/3/5 Valve non integral 
manifold and rack with canopy. 
For air and flue gas applications, DPT shall be provided for pressure measurement below 
range of 2000 mmwc. For corrosive, viscous, solid bearing, slurry type process fluids, 
suitable diaphragm seal shall be provided. Parts below seal shall be removable for 
cleaning. Entire volume shall be completely filled with inert liquid suitable for instruments. 
LVDT type transmitter is not acceptable. 

3.05.02 ULTRASONIC TYPE LEVEL TRANSMITTER, RADAR TYPE LEVEL TRANSMITTER 

Minimum technical requirements shall be as follows:- 

Microprocessor based 2 wire type, HART protocol compatible, output signal 4-20mA along 
with superimposed digital signal (based on HART protocol), accuracy ± 0.5% of calibrated  
span or minimum 5 mm, Load impedance 500 Ohm (minimum), weather proof IP-65 metallic 
housing with durable corrosion resistant coating, Plug in socket type electrical connection, 
zero & span adjustment- temper proof remote as well as local from instrument, integral digital 
display and self-indicating type diagnostic features, power supply 24V DC+/-10%, calibration 
using hand held HART calibrator, temperature compensation built in the instrument 
(applicable for ultrasonic type only),  False signal tolerance like ignoring false echoes from 
internal tank/sumps & obstructions such as pipes, heating coils or agitator blades. It should 
be possible to calibrate the instrument without any level in the tank/sump etc. All weather 
canopy shall be provided for protection from direct sunlight and direct rain for open locations. 

In case of Guided wave radar (GWR) type level transmitters coaxial probe of SS316L shall 
be provided. However, Rod probe, cable probe of SS316L can be used for applications 
wherever coaxial probe is not suitable. 

External cage and other mounting accessories shall be provided where ever side mounting is 
required. Where ever top mounting is required, all mounting accessories, stilling well (as 
required) etc., shall be provided by the contractor.  

Four wire type transmitters can be provided for applications where 2- wire transmitter has 
some technical limitations, subject to employer’s approval during detailed engineering stage. 
However, in such cases isolated 4-20 mA DC (analog) output shall be provided. Power 
supply required for such transmitters shall be 240V AC / 24V DC. 

For applications where transmitter location is not accessible, the transmitter shall have 
separate sensor unit and electronic unit for such applications. It shall be possible to mount 
the electronic unit at accessible location. 

Sonic frequency based transmitters can also be provided under “ultrasonic transmitters” 
category for powdery medium like fly ash silo level. 

3.05.03 TEMPERATURE TRANSMITTER (TT) 
Single input temperature transmitter shall be 2-wire loop powered directly from 4-20mA input 
cards of DDCMIS. Transmitter shall be fully compatible with thermocouples and RTDs being 
provided. It shall be capable to handle Pt-100 RTD, Thermocouple –K, R & S types 
(selectable through HART terminal/calibrator).Temperature compensation for T/C shall be 
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CLAUSE NO. TECHNICAL REQUIREMENTS 
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BID DOC. NO.: CS-6130/0330-109-9 
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CONTROL & 

INSTRUMENTATION 
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performed in the transmitter itself. In case of failure (open or burn-out) of RTD/thermocouple, 
transmitter shall provide low temperature output.  

Transmitter shall be HART compatible, have EMC compatibility as per EN 61326, weather 
proof IP-67 metallic housing with durable corrosion resistant coating, plug and socket type 
electrical connection, integral digital display with self-indicating diagnostics, operating 
ambient temperature of 85 deg C without display & 70 deg C with display, suitable for 2 inch 
pipe mounting in enclosure/rack. 

Composite Accuracy for RTD shall be  =<0.25% of  0-250 deg C span, for T/C-K type 
=<0.2% of  0-600 deg C span and CJC accuracy (for thermocouples) shall be =< 1 deg C.  

3.05.04 HART HAND HELD CALIBRATOR 

 Hand held calibrator with latest HART version shall be provided for 
adjustment/calibration/maintenance of the HART compatible transmitters. The hand held 
calibrator shall be suitable for all types of HART transmitters supplied in the package. If one 
type of hand held type calibrator is not suitable for communicating with all types of 
transmitters then separate hand held calibrator will be provided for that specific type of 
transmitter. 

3.06.00           Temperature Elements and accessories 
K type (Chromel-Alumel) thermocouple, R type (Pt- Rhodium Pt) thermocouple, Pt100 
(Platinum 100) type resistance temp detectors (RTDs) shall be provided for temperature 
measurement depending on temperature range meeting the following minimum technical 
requirements:- 
(i) Swaged type Mineral insulated (magnesium oxide), SS316 sheathed, Duplex element, 
ungrounded separate junction, housing/head die cast aluminum IP65, plug in socket type 
electrical connection, Accuracy class 1 as per IEC-584/ ANSI-MC-96.1 for thermocouples & 
class A as per IEC-751/ DIN-43760 for RTDs. 
 
(ii) Reference Standards : For Thermocouple : IEC-584/ ANSI-MC-96.1 
                For RTD                 : IEC-751/ DIN-43760 
                                         For Thermowell      : ASME PTC-19.3     
 
(iii) The specifications for RTDs of winding/ bearings of motor/pump, can be as per their 
manufacturer standards. The manufacturer shall submit the adequate supporting documents 
for establishing their standard practice. However the type of RTD shall be Pt100. 
 
(iv)The specifications of temp elements for air conditioning & ventilation system / process can 
be as per system manufacturer’s standards. The manufacturer shall submit the adequate 
supporting documents for establishing their standard practice. 
 
(v) Thermo well (for all process temp. elements):- Shall be one piece solid bored type of 316 
SS of step-less tapered design as per ASME PTC 19.3). Solid sintered tungsten carbide 
material shall be used for high abrasive medium. For Air & Flue gas applications protection 
tube with welded cap of 316 SS or better material shall be provided. For furnace zone, 
impervious ceramic protecting tube of suitable material along with Incoloy supporting tubes 
and adjustable flanges shall be provided. 
 

3.07.00 SPECIFICATION FOR CORIOLIS FLOW TRANSMITTER 

 Minimum technical requirements shall be as follows:- 

Microprocessor based, HART protocol compatible, output signal 4-20mA along with 
superimposed digital signal (based on HART protocol), accuracy ± 0.2% of rate, repeatability 
+/-0.1% of rate, material of wetted parts SS316, material of housing SS304L, weather proof 

Page 165 of 305Page 186 of 328

B
y
A
m
it
ku
m
ar
ga
rg
at
12
:2
7
pm
,A
pr
09
,2
01
8

B
y
A
m
it
ku
m
ar
ga
rg
at
12
:2
7
pm
,A
pr
09
,2
01
8



CLAUSE NO. TECHNICAL REQUIREMENTS 
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However, 25% spare feeder (min. 1 no.) with fuses for each rating shall be provided in each 
ACDB. 

 (f) The batteries shall be heavy duty Nickel-cadmium type and shall be sized for one hour of 
full load operation during non-availability of AC supply / chargers. The Ni-Cd batteries shall 
conform to IS: 10918. 

 
5.00.00              PROCESS CONNECTION PIPING 

The Contractor shall provide, install and test all required material for completeness of 
Impulse Piping System and Air Piping System as per the requirements of this Sub-Section 
and QA sub section requirements on as required basis for the connection of all instruments 
and control equipments of entire plant.  Hydrostatic and Pneumatic leakage tests shall be 
performed on all pipes, tubing and systems and shall conform to ANSI B31.1. 

5.01.00  IMPULSE PIPING, TUBING, FITTINGS, VALVES AND VALVE MANIFOLDS 

 The rating of material of impulse pipes, tubes, fittings, valves and their installation thereof 
shall conform to the latest edition of standards as per following table:  
Impulse Pipes, Tubes (Material, Rating) ANSI B31.1, ANSI B31.1a, ANSI/ISA 77.70 
Valves (Material, Pr. Class, Size) ASTM A182/ASTM A105 as per ASME 16.34 
Fittings (Size, Rating, Material) ANSI B31.1, ANSI B31.1a, ASME B16.11-2009 
Installation Schemes  BS 6739-2009, ANSI/ISA 77.70 

The valve manifolds of 316 SS with pressure rating suitable for intended application shall be 
provided as given below: 
Manifold   Application/Measurement 
2 Valve Pressure measurements using pressure transmitters/pressure switches 
3 Valve Pressure measurements using differential pressure transmitter/ switches 
5 Valve Differential Pressure, Flow and Level Measurements 
 

 All pneumatic piping, fittings, valves, air filter cum regulator, purge rotameter and other 
accessories required for instrument air for the various pneumatic devices/ instruments shall 
be provided. This will include as a minimum air supply to pneumatically operated control 
valves, actuators, instruments, continuous and intermittent purging requirements etc. 
Instrument air and Service air supply shall be provided for continuous and intermittent 
purging respectively for all transmitters of dirty air and flue gas applications.  

 
All transmitters, switches, Dual Input temperature transmitters  etc. for FGD system and 
other system being provided under the contract shall be suitably grouped together and 
mounted inside (i) local instruments enclosures in case of open areas of the plant and (ii) In 
local instrument racks in case of covered areas.     

6.00.00 INSTRUMENTATION CABLE, INTERNAL WIRING AND ELECTRICAL FIELD 
CONSTRUCTION MATERIAL (CABLE SUB-TRAYs ETC) 

6.01.00  General requirements 
6.01.01  All cables including special cables, internal wiring and electrical field construction material 

shall conform to this specification, Employer approved detail engineering drawings & 
documents and the latest edition of the relevant standards & guidelines. The Bidder shall 
furnish all material and services required for the completeness of the work identified in his 
scope as per this specification. 
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Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 39 
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

individual weighbridge terminals located at Track Hopper complex. 
The quantity & location however shall be decided during detail 
engineering stage. The accuracy of weighing shall fall within ± 0.25%. 

7.07.00 ANEMOMETER shall be provided on the stacker & re-claimer to measure 
the wind velocity and direction of wind. Instrument shall comprise of 
sensors, control unit and display unit. Interface with PLC shall be 
furnished for alarm. 

8.00.00 DEW POINT METER 

1.  Type : Direct Mounting Capacitance type 

with change in output proportional to 

moisture present. 

2.  Sensing Element : Ceramic / Aluminum Oxide sensor 

3.  Service  : Dry Air 

4.  Range : -90 Deg.C to 10 Deg.C Dew Point 

Temperature 

5.  Sensor Accuracy : ± 2 Deg. C Dew Point 

6.  Repeatability : 0.5 Deg. C Dew Point 

7.  Operating Ambient 

Temperature 

: -40 Deg C to 50 Deg C 

8.  Operating Pressure : 0- 10 kg/ Sq. cm 

9.  Display : Combined enclosure with 5 Digit 

seven segments LED display. 

10.  Element Filter : 80 micron sintered stainless steel 

11.  Output : 4- 20 mA DC Loop powered 

12.  Power Supply : 24 VDC nominal 

13.  Enclosure class : IP 65 

14.  Interchangeability : Fully Interchangeable transmitters 

15.  Accessories : Sampling system, cables, sensor 

holder, desiccant chambers, double 

compression fittings, ¾ “ Cable gland, 

mounting fixture etc. 
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Technical specification for
COMPRESSED AIR SYSTEM                    

2X490 MW  NATIONAL CAPITAL POWER STATION 
(NCPS) DADRI

SECTION     D 

REV. NO.         00 DATE  : 23.02.2018 

     

INSTRUMENT STUB DETAILS
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Technical specification for
COMPRESSED AIR SYSTEM                    

2X490 MW  NATIONAL CAPITAL POWER STATION 
(NCPS) DADRI 

SECTION     D 

REV. NO.         00 DATE  : 23.02.2018 

     

INSTRUMENTS CHECK LIST
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 100%
TYPE
RANGE
MODEL / TAG No.
END CONNECTION
DIMENSIONS
SIZE

2 ACCURACY & REPEATABILITY     
(WET CALIBRATION)

100% P W V

3 HV / IR 100% P W V
4 CONTACT RATING / No. OF 

CONTACTS
RANDOM P W V

5 MATERIAL TC FOR BODY, WET 
PARTS, SENSING ELEMENT

ONE / LOT P W V

6 ACCESSORIES AS APPLICABLE 100% P W V

7 DEGREE OF PROTECTION ONE / LOT P W V
8 OVER PRESSURE TEST 100% P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
      P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out routine test for 100%
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

APPROVED SPEC./ 
DATA SHEETS

Agency **

V1 P W

CHECK LIST FOR FLOW SWITCH
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 100%
TYPE
MODEL/TAG NO.
RANGE/SCALE
END CONNECTION

2 DIMENSIONS CHECK 100% P W V
3 ACCURACY 100% P W V
4 SWITCHING DIFFERENTIAL 100% P W V
5 CONTACT RATING / No. OF 

CONTACTS
RANDOM P W V

6 MATERIAL TC FOR BULB, 
CAPILLARY, ARMOUR

ONE / LOT P V V

7 HV / IR RANDOM P W V
8 DEGREE OF PROTECTION TYPE TEST P V V

THERMOWELLS
DIMENSIONS,PROCESS CONN 100% P W V
MATERIAL TC ONE / LOT P V V
HYD TEST 100% P W V
IBR CERTIFICATE, IF 
APPLICABLE

P V V

10 REPEATABILITY 100% P V V
11 HYSTERISIS 100% P V V
12 ACCESSORIES AS APPLICABLE SEE NOTE-1 

BELOW
P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.
4.   Manufacturer to carry out routine test for 100%

APPROVED SPEC./ 
DATA SHEETS

P W V

Agency **

1

9

CHECK LIST FOR TEMPERATURE SWITCH
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Reference Doc. / Remarks
No. Acceptance Norms M C B

CHECK FOR 
1.1 MODEL NO/TAG NO
1.2 RANGE
1.3 END CONN
1.4 NO. OF CONTACT
CALIBRATION 
2.1 REPEATABILITY
2.2 SET POINT ADJUSTMENT
2.3 DIFFERENTIAL 

3 OVER PR & LEAK TEST P V V
4 ELECT. INSULATION/HV TEST ONE P V V

REVIEW OF TC FOR 
MATERIALS OF
5.1 SENSOR
5.2 MOVEMENT
5.3 PROCESS CONNECTION 
5.4 HOUSING

6 REVIEW OF TC FOR DEGREE 
OF PROTECTION

TYPE TEST V V V

7 REVIEW OF TC OF 
MICROSWITCH

FOR LOT V V V

 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to carry out ROUTINE TEST on 100 %.

Agency **

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

3.  Contractor to provide compliance certificate for tests/checks verifid by contractor and 
       the same alongwith test certificates to be verified by BHEL

1

2

5 V V

P V V

P V V

FOR LOT V

Quantum of 
check

CHECK LIST FOR PRESSURE SWITCH
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 

TYPE/ MODEL
DIMENSIONS OF HARDWARE
MODULARITY
 SEQUENCE
FACIA DETAILS

2 FUNCTIONAL TEST 100% P W V
3 IMMUNE TO STEP VARIATIONS 

IN THE POWER SUPPLY
SEE NOTE-1 
BELOW

P W V

4 DEGREE OF PROTECTION FOR 
ENCLOSURE

TYPE TEST P W V

5 I/R CHECK P W V

6 RESPONSE P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

SEE NOTE-1 
BELOW

Agency **

APPROVED SPEC./ 
DATA SHEETS 

V

CHECK LIST FOR ANNUNCIATORS

P W1 SEE NOTE-1 
BELOW
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

1 CHECKS FOR

VISUAL.
MODEL/TAG No

2 PROCESS CONNECTION P W V
3 ACCURACY P W V
4 REPEATABILITY P W V
5 HYSTERESIS P W V
6 EFFECT OF TEMP VARIATION 

ON ACCURACY
P W V

7 SPAN / ZERO ADJUSTMENT P W V
8 EFFECT OF SUPPLY VOLTAGE 

VARIATION
P W V

9 EFFECT OF LOADING (500 OHM 
METERS)

P W V

10 HIGH PRESSURE TEST SEE NOTE-1 
BELOW

P W V

11 BURN-IN TEST P W V
12 DEGREE OF PROTECTION P W V
13

ACCESSORIES AS APPLICABLE
SEE NOTE-1 

BELOW
V V V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   When material corelation are not available manufacturer's compliance to be provided.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

APPROVED SPEC./ 
DATA SHEETS

SEE NOTE-1 
BELOW

ONE / TYPE

ONE / TYPE

CHECK LIST FOR TRANSMITTER

Agency **

P W V
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 
TYPE
MODEL No./TAG No.
PROCESS CONNECTION

2 STABILITY P W V
3 INSULATION RESISTANCE P W V
4 ENCLOSURE CLASS P W V
5 RESPONSE TIME P W V
7 ACCURACY P W V
8 HYDROSTATIC TEST P W V
9 ELECTRICAL CHARACTERISTIC 

OF SENSOR (CONTINUTY OF 
T/C WIRES & INSULATION 
RESISTANCE OF RTD LEADS 
w.r.t.  BODY 

P W V

10 TEMP CURVES / CHARTS P V V
11 AMBIENT TEMP. EFFECT 

CHECK
P W V

12 HV TEST P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.
4.   IBR certificate to be provided, if applicable

Agency **

SEE NOTE-1 
BELOW

APPROVED SPEC./ 
DATA SHEETS

CHECK LIST FOR TEMPERATURE ELEMENT

P W V1
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 
MODEL
TAG No
VISUAL

2 DIMENSIONS, P W V
3 PROCESS CONNECTION P W V
4 RANGE / SCALE P W V
5 ACCURACY P W V
6 MATERIAL TC FOR METERING 

TUBE, ORIFICE PLATE, 
FLANGES AND FASTNER

P V V

7 CALIBRATION REPORT ONE / SIZE P V V
8 ACCESSORIES AS APPLICABLE SEE NOTE-1 

BELOW
V V V

9 TC FOR DEGREE OF 
PROTECTION

TYPE TEST V V V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

V

4.  Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      the same alongwith test certificates to be verified by BHEL

Agency **

1 P W

CHECK LIST FOR MAGNETIC TYPE FLOW METER
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 

TYPE
 MAKE
 MODEL No.

2 MATERIAL (BODY. 
PLUNGER/TRIM)

P W V

3 PORT SIZE P W V
4 CABLE CONNECTION SIZE P W V

5 ENCLOSURE CLASS

P W V TYPE TEST 
CERTIFICATE TO BE 
FURNISHED BY 
VENDOR

6 No. OF COILS & INSULATION 
CLASS

P W V TEST CERTIFICATE TO 
BE FURNISHED FOR 
INSULATION CLASS BY 
VENDOR

7 POWER SUPPLY CHECK P W V
8 IR / HV TEST P W V

9 FUCTIONAL TEST P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

SEE NOTE-1 
BELOW

APPROVED SPEC./ 
DATA SHEETS 

Agency **

1 P W V

CHECK LIST FOR SOLENOID VALVES
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 
DIAL SIZE
MODEL NO./TAG NO./TYPE
RANGE/SCALE
END CONNECTION
CALIBRATION 
ACCURACY
REPEATABILITY
HYSTERESIS

3 OVER TEMP. TEST P W V
4 AMBIENT TEMP. 

COMPENSATION CHECK
1 OF TYPE P V V

REVIEW OF TC FOR 
MATERIALS OF
SENSOR
MOVEMENT
PROCESS CONNECTION
THERMOWELL
HOUSING

6 REVIEW OF TC FOR DEGREE 
OF PROTECTION

TYPE TEST V V V

THERMOWELL
MATERIAL TC & DIMN. CHECK
HYD.TEST
OVER RANGE TEST

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   IBR certificate to be provided if called for in specn.
5.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

Agency **

W V

P

SEE NOTE-1 
BELOW

AS PER APPD DWG V V7

2

FOR LOT V V

P

5

1

SEE NOTE-1 
BELOW

W V

V

CHECK LIST FOR TEMPERATURE GAUGE

APPROVED SPEC./ 
DATA SHEETS 
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR
SENSOR TYPE
DIAL SIZE
MODEL NO/TAG NO
RANGE/SCALE
SWITCH CONTACT RATING & 
NOS.
END CONNECTION
CALIBRATION 
ACCURACY
REPEATABILITY
SET POINT ADJUSTMENT

3 OVER PRESSURE & LEAK TEST P W V

4 OPERATION OF PRESSURE. 
RELIEF DEVICE

ONE P W V

REVIEW OF TC FOR
MATERIALS OF SENSOR
MOVEMENT
PROCESS CONNECTION
HOUSING

6 REVIEW OF TC FOR DEGREE 
OF PROTECTION

TYPE TEST V V V

7 ACCESSORIES AS APPLICABLE SEE NOTE-1 
BELOW

V V V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
     100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   When material corelation is not available, MFR's compliance to be provided
5.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

Agency **

5 FOR LOT V V V

2 P W V

1 P W V

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

CHECK LIST FOR PRESSURE & DP GAUGE
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FIELD MOUNTED LOCAL JUNCTION BOXES 

Material & thickness - Fiberglass Reinforced Polyester (FRP) of 4 mm (minimum thickness. 
Terminal blocks - Rail mounted cage-clamp type suitable for conductor size upto 2.5 mm2. 
Other requirements – Earthing stud, Weather & dust proof IP-65, Suitable for mounting on 
walls, columns, structures, brackets, bolts, nuts, screws, glands required for erection shall be 
of SS.�
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CLAUSE NO. TECHNICAL REQUIREMENTS 

       NCTPP DADRI ST—II (2X490MW) & 
IGSTPP,JHAJJAR (3X500MW) 

FLUE GAS DESULPHURISATION (FGD)  
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC. NO.: CS-6130/0330-109-9 

SUB-SECTION-III-C 
CONTROL & 

INSTRUMENTATION 
PAGE 28 OF 34 

7.00.00 TYPE TEST 

7.00.01  General Requirements 

7.01.00 The Contractor shall furnish the type test reports of all type tests as per relevant standards 
and codes as well as other specific tests indicated in this specification. A list of such tests are 
given for various equipment in table titled 'TYPE TEST REQUIREMENT FOR C&I 
SYSTEMS' at the end of this chapter and under the item Special Requirement for Solid State 
Equipments/Systems. For the balance equipment instrument, type tests may be conducted 
as per manufactures standard or if required by relevant standard and incase of submission of 
type test  certificate is acceptable(in line with specification) then the same should be carried 
out by the Bidder/ sub-vendor on exactly the same model /rating of equipment and test 
should have been carried out but not more than five (5) year back from the date of bid 
opening. 

For the type tests to be conducted, Contractor shall submit detailed test procedure for 
approval by Employer. This shall clearly specify test setup, instruments to be used, 
procedure, acceptance norms (wherever applicable), recording of different parameters, 
interval of recording precautions to be taken etc. for the tests to be carried out. 

The Bidder shall indicate in the relevant BPS schedule, the cost of the type test for each 
item only for which type tests are to be conducted specifically for this project. The cost shall 
only be payable after conduction of the respective test in presence of authorize 
representative of Employer. If a test is waived off, then the cost shall not be payable. 

7.02.00              SPECIAL REQUIREMENT FOR SOLID STATE EQUIPMENTS/ SYSTEMS

The minimum type test reports, over and above the requirements of above clause, which are 
to be submitted for each of the major C&I systems  Analyzer instruments, various PLCs etc. 
shall be as indicated below: 

i) Surge Protections for Solid State Equipments/ Systems 

 All solid state systems/ equipments shall be able to withstand the electrical noise 
and surges as encountered in actual service conditions and inherent in a power 
plant. All the solid state systems/ equipments shall be provided with all required 
protections that needs the surge withstand capability as defined in ANSI 37.90a/ 
IEEE-472. Hence, all front end cards which receive external signals like Analog 
input & output modules, Binary input & output modules etc. including power supply, 
data highway, data links shall be provided with protections that meets the surge 
withstand capability as defined in ANSI 37.90a/ IEEE-472. Complete details of the 
features incorporated in electronics systems to meet this requirement, the relevant 
tests carried out, the test certificates etc. shall be submitted alongwith the proposal. 
As an alternative to above, suitable class of IEC-60255-4 which is equivalent to 
ANSI 37.90a/ IEEE-472 may also be adopted for SWC test. 

ii) Dry Heat test as per IEC-68-2-2 or equivalent. 

iii) Damp Heat test as per IEC-68-2-3 or equivalent. 

iv) Vibration test as per IEC-68-2-6 or equivalent. 

v) Electrostatic discharge tests as per IEC 61000-4-2 or equivalent. 

vi) Radio frequency immunity test as per EN 50082-2 or equivalent. 

vii) Electromagnetic immunity as per EN 61131-2 or equivalent. 

Test listed at item no. v, vi, vii, above are applicable for front end cards only as defined 
under item (i) above. 
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CLAUSE NO. TECHNICAL REQUIREMENTS 

       NCTPP DADRI ST—II (2X490MW) & 
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SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION-VI, PART-B 

BID DOC. NO.: CS-6130/0330-109-9 

SUB-SECTION-III-C 
CONTROL & 

INSTRUMENTATION 
PAGE 29 OF 34 

7.03.00            TYPE TEST REQUIREMENT FOR C&I SYSTEMS   
Sl 
No 

Item Test requirement Standard Test to be
specificall
y
conducte
d

NTPC’s 
approval 
req. On tes
certificate 

1 Elect. 
Meter
ing 
instru
ment
s

As per standard
(col 4) 

IS-1248 N
o

Yes 

2 Electronic 
transmitter 

As per standard
(col 4) 

BS-6447 / 
IEC-60770 

N
o

Yes 

3 INSTRUMENTATION CABLES TWISTED & 
SHIELDED 

N
o

Yes 

4 Press
ure
gaug
e

Degree of 
protection 
test 

IS-2147 N
o

No 

Temp interference
test 

IS -3624 N
o

No 

5 Temp
eratu
re 
gaug
e

Degree of 
protection 
test 

IS-2147 N
o

No 

6 Press
ure & 
DP 
switc
h

Degree of 
protection 
test 

IS-2147 N
o

No 

  As per 
standard    
( col 4) 

BS 6134 N
o

No 

7 Level 
switc
h

Degree of 
protection 
test 

IS-2147 N
o

No 

8 Contr
ol
valve
s

CV Test ISA 75.02 N
o

Yes 

9 Flow 
Nozzl
es & 
Orific
e
plate 

Calibration ASME PTC 
, BS 1042 

N
o

Yes 

1 PLCs All tests as IEC- N Yes 
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PAGE 30 OF 34 

Sl 
No 

Item Test requirement Standard Test to be
specificall
y 
conducte
d 

NTPC’s 
approval 
req. On tes
certificate 

0 per IEC-
1131 

601131 o 

1
1 

Junct
ion 
Box 

Degree of 
protection 
test 

IS-13947 N
o 

Yes 

1
2 

Batte
ry 
charg
er 
(Not 
requir
ed for 
inbuil
t 
charg
ers) 

Degree of 
protection 
test  

IS-13947 N
o 

No 

  Short circuit 
current 
capability 

IEC-60146-
2 

N
o 

Yes 

  Temp rise 
test without 
redundant 
fans  

Approved 
procedure, 
IEC 60146-
2 

N
o 

Yes 

  SWC test  Approved 
procedure  

N
o 

Yes 

  Burn-in-test Approved 
procedure  

N
o 

Yes 

  Efficiency  IEC-60146-
2,  

N
o 

Yes 

  Audible 
Noise Test  

IEC 60146-
2 

N
o 

Yes 

  Fuse 
Clearing 
Capability 

Approved 
procedure  

N
o 

Yes 

  Relative 
harmonic 
content  

Approved 
procedure  

N
o 

Yes 

ESD 
immunity 
test 

IEC-61000-
4-2-9(1) 

N
o 

Yes 

  Radio 
interference  

IEC 60146-
2 

N
o 

Yes  

  Over Load 
Test on 

Approved 
procedure  

N
o 

Yes 
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Sl 
No 

Item Test requirement Standard Test to be
specificall
y 
conducte
d 

NTPC’s 
approval 
req. On tes
certificate 

Inverter & 
charger  

  Restart 
Test   

IEC 60146-
2 

N
o 

Yes 

  Output 
voltage 
tolerance 

Approved  N
o 

Yes 

  Output 
voltage 
Harmonic 
content  

Approved 
procedure  

N
o 

Yes 

  Insulation 
test  

IEC 60146 N
o 

Yes 

  Load Tests  Approved 
procedure  

N
o  

Yes 

  Preliminary 
light load 
test  

IEC 60146 N
o 

Yes 

  Current 
division / 
Voltage 
division 

IEC 60146-
2 

N
o 

Yes 

1
3 

Batte
ry 

As per 
standard 
(col 4) 

IEC –623 / 
IS 10918 
for Ni-Cd 
IS-1652 for 
Plante 
Lead Acid  

N
o 

Yes 

1
4 

Volta
ge  
stabili
zers  

Over Load 
Test  

Approved 
procedure  

N
o 

Yes 

  Temp rise 
test without 
redundant 
fans  

Approved 
procedure  

N
o 

Yes 

8.00.00  CONTROL VALVES  & ACCESSORIES

8.01.00  General Requirements 

8.01.01 The control valves and accessories equipment furnished by the Contractor shall be designed, 
constructed and tested in accordance with the latest applicable requirements of code for 
pressure piping ANSI B 31.1, the ASME Boiler & pressure vessel code, Indian Boiler 
Regulation (IBR), ISA, ANSI and other standards specified elsewhere as well as in 
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SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-C 
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GENERAL TECHNICAL 
REQUIREMENTS  

PAGE 
69 OF 83 

Miscellaneous

IS:802 Code of practice for use of structural steel in  

(Relevant parts) overhead transmission line towers. 

IS:803 Code of practice for design, fabrication and erection of vertical 
mild steel cylindrically welded in storage tanks. 

IS:10430 Creteria for design of lined canals and liner for selection of type of 
lining. 

IS:11592 Code of practice for selection and design of belt conveyors. 

IS:12867 PVC handrails covers. 

CIRIA Design and construction of buried thin-wall pipes. 

Publication  

 REFERENCE CODES AND STANDARDS FOR CONTROL AND 
INSTRUMENTATION

 The design, manufacture, inspection, testing & installation of all equipment and 
system covered under this specification shall conform to the latest editions of codes 
and standards mentioned below and all other applicable VDE, IEEE, ANSI, ASME, 
NEC, NEMA, ISA AND Indian Standards and their equivalents. 

 Temperature Measurements

1. Instrument and apparatus for temperature measurement - ASME PTC 19.3 
(1974).

2. Temperature measurement - Thermocouples ANSI MC 96.1 - 1982. 

3. Temperature measuremnet by electrical Resistance thermometers - IS:2806. 

4. Thermometer - element - Platinum resistance - IS:2848. 

Pressure Measurements

1. a) Instruments and apparatus for pressure measurement - ASME PTC 
 19.2 (1964). 

 b) Electonic transmitters BS:6447. 

2. Bourdon tube pressure and vacuum gauges - IS:3624 - 1966. 

3. Process operated switch devices (Pr. Switch) BS-6134. 
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 Flow Measurements

 Instruments and apparatus for flow measurements - ASME PTC 19.5 (1972) Interim 
supplement, Part-II. 

 Measurement of fluid flow in closed conduits - BS-1042. 

 Electronic Measuring Instrument & Control Hardware/ Software

1. Automatic null balancing electrical measuring instruments - ANSI C 39.4 
(Rev. 1973): IS:9319. 

2. Safety requirements for electrical and electronic measuring and controling 
instrument - ANSI C 39.5 - 1974. 

3. Compatability of analog signals for electronic industrial process instruments - 
ISA - S 50.1 (1982) ANSI MC 12.1 - 1975. 

4. Dynamic response testing of process control instrumentation ISA - S 26 
(1968).

5. Surge Withstand Capability (SWC) tests - ANSI C 37.90 a/IEEE-472 or 
suitable class of IEC-255-4 equivalent to ANSI C37.90a/IEEE-472. 

6. Printed circuit boards - IPC TM - 650, IEC 326 C. 

7. General requirement and tests for printed wiring boards - IS 7405 (Part-I) 
1973.

8. Edge socket connectors - IEC 130-11. 

9. Requirements and methods of testing of wire wrap terminations DIN 41611 
Part-2. 

10. Dimensions of attachment plugs & receptacles - ANSI C 73 - 1973 
(Supplement ANSI C 73 a - 1980). 

11. Direct acting electrical indicating instrument - IS:1248 - 1968 (R). 

12. Standard Digital Interface for Programmable Instrumentation - IEEE-488.2  - 
1990.

13. Information Processing Systems - Local Area Networks - Part 2 : Logical Link 
Control - IEEE-802.2 - 1989. 

14. Standard for Local Area Networks : Carrier Sense Multiple Access with 
Collision Detection - IEEE-802.3 - 1985. 

15. Supplements A, B, C and E to Carrier Sense Multiple Access with Collision 
Detection - IEEE-802.3 - 1988. 
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16. Standard for Local Area Networks : Token - Passing Bus Access Method - 
IEEE-802.4 - 1985. 

17. Standard for Local Area Networks : Token - Ring Access Method and 
Physical Layer Specification - IEEE-802.5 - 1985. 

18. IEEE Guide to Software Requirements Specifications - IEEE-830 - 1984. 

19. Hardware Testing of Digital Process Computers - ISA RP55.1 - 1983. 

20. Electromagnetic Susceptibility of Process Control Instrumentation - SAMA 
PMC 33.1 - 1978. 

21. Interface Between the Data Terminal Equipment and Data Circuit - 
Terminating Equipment Employing Serial Binary Data Interchange - EIA-232-
D-1987.

22. Electromagnetic Compatibility for Industrial Process Measurement and 
Control Equipment, Part 3 : Radiated Electromagnetic Field Requirements - 
IEC 801-3-1984. 

Instrument Switches and Contact

1. Contact rating - AC services NEMA ICS 2 - 1978 (with revision through May 
1983), Part - 2-125, A6000. 

2. Contact rating - DC services NEMA ICS 2-1978 Part-2 125, N600. 

Enclosures

1. Type of Enclosures - NEMA ICS Part - 6 - 1978 (with Rev. 1 4/80) through 
110.22 (Type 4 to 13). 

2. Racks, panels and associated equipment - EIA : RS - 310 C- 1983 (ANSI C 
83.9 - 1972). 

3. Protection class for Enclosures, cabinets, control panels & desks - IS:2147 - 
1962.

Apparatus, enclosures and installation practices in hazardous area

 1. Classification of hazardous area - NFPA 70 - 1984, Article 500. 

 2. Electrical Instruments in hazardous dust location - ISA - 512.11, 1973. 

 3. Instrinsically safe apparatus - NFPA 493 1978. 

 4. Purged and pressurised enclosure for electrical equipment in hazardous 
location - NFPA 496-1982. 

 5. Enclosures for Industrial Controls and Systems - NEMA IS 1.1 - 1977. 
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 Sampling System

 1. Stainless steel material of tubing and valves for sampling system - ASTMA 
296-82, Grade 7 P 316. 

 2. Submerged helical coil heat exchangers for sample coolers ASTM D11 92-
1977.

 3. Water and steam in power cycle - ASME PTC 19.11. 

 4. Standard methods of sampling system - ASTM D 1066-99. 

 Annunciators

 1. Specifications and guides for the use of general purpose annunciators - ISA 
S 19.1, 1979. 

 2. Surge withstand capability tests - ANSI C 37.90a - 1989/IEEE-472 or suitable 
class of IEC 255-4 equivalent to ANSI C37.90a 1989/IEEE-472 

 3. Damp heat cycling test - IS:2106 

 4. Specification for Electromagnetic Susceptibility - SAMA DMC 33, 1/78 

 Protections

 1. Relays and relay system associated with electric power apparatus. ANSI C 
37.90, 1 - 1989. 

 2. General requirements & tests for switching devices for control and auxiliary 
circuits including contactor relays - IS:6875 (Part-I) - 1973. 

 3. Turbine water damage prevention - ASME TDP-1-1980. 

 4. Boiler safety interlocks - NFPA 85 - 2011 or latest version. 

 UPS System

 1. Practices and requirements for semi-conductor power rectifiers - ANSI C 
34.2, 1973. 

 2. Relays and relays system associated with electrical power apparatus - ANSI 
C 3.90 - 1983. 

 3. Surge withstand capability test - ANSI C 37.90 1 -1989. 

 4. Performance testing of UPS - IEC 146. 

 5. Stationary cells & Batteries Lead Acid type (with tubular positive plates) 
specification IS-1651-1991. 
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 6. Recommended practice for sizing large lead storage batteries for generating 
stations & sub-stations - IEEE-485-1985. 

 7. Printed Circuit Board - IPC TM 650, IEC 326C. 

 8. General Requirements & tests for printed wiring boards, IS:7405 (Part-I) 
1973.

 Control Valves

 1. Control valve sizing - Compressible & Incompressible fluids - ISA S 75.01-
1985.

 2. Face to face dimensions of control valves - ANSI B 16.00 - 1973. 

 3. ISA Hand Book of Control Valves - (ISBN : B: 1047-087664-234-2). 

 4. Codes for pressure piping - ANSI B 31.1 

 5. Control Valve leak class - ISA RP 39.6 

 Process Connection & Piping

 1. Codes for pressure piping "power piping" - ANSI B 31.1. 

 2. Seamless carbon steel pipe ASTM - A - 106. 

 3. Forged & Rolled Alloy steel pipe flanges, forged fittings and valves and parts 
- ASTM - A - 182. 

 4. Material for socket welded fittings - ASTM - A - 105. 

 5. Seamless ferritic alloy steep pipe - ASTM - A - 335. 

 6. Pipe fittings of wrought carbon steel and alloy steel - ASTM - A - 234. 

 7. Composition bronze of ounce metal castings - ASTM - B - 62. 

 8. Seamless Copper tube, bright annealed - ASTM - B - 168. 

 9. Seamless copper tube - ASTM - B - 75. 

 10. Dimension of fittings - ANSI  - B - 16.11. 

 11. Valves flanged and butt welding ends - ANSI - B - 16.34. 

 Instrument Tubing

 1. Seamless carbon steel pipe - ASTM - A 106. 

 2. Material of socketweld fittings - ASTM - A105. 

 3. Dimensions of fittings - ANSI - B - 16.11. 
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KKS NUMBERING PHILOSOPHY 

For identifying (tagging) an instrument / equipment in Power plant KKS numbering scheme is used.  
The purpose is to assign a unique number to every equipment in the power plant. For C&I equipment 
unique number are to be provided up to the signal level so that a unique number Input / Output exist in 
DCS for every signal. 

Normally KKS number is a 10 digit alpha-numeric code and is typically split into the following: 

X X X A A Y Y B B B 

First three digits indicate the Sub-System. The Code for the major system are given as per 
Annexure-1. 

Fourth and Fifth digits are the Numerical Keys at System Code Level and used to distinguish 
between main systems having same Alpha Codes. 

Sixth and Seventh digits are the Equipment / Apparatus / Measuring Circuit Code. The code of 
various Equipment / Apparatus / Measuring Circuit is shown in Annexure-2

Eight, Nine and tenth digits are the Numerical Keys at Equipment / Apparatus / Measuring Circuit 
Code and used to distinguish between various instruments in the same sub-group. Numerical keys at 
System / Equipment / Apparatus / Measuring Circuit is shown in Annexure-3.
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ANNEXURE-1 

List of System / Sub-System Codes used in Power Plant: 

1) Compressed air system : QEA, QEB, QEC, QED 

ANNEXURE-2 

Standard Equipment Codes: 

AA Valves including drives, also hand operated 
AB Seclusions, Lock, Gates, Doors 
AC Heat Exchanger 
AE Turning, Driving, Lifting equipment 
AF Continuous conveyors, Feeders 
AG Generator Units 
AH Heating and Cooling Units 
AK Pressing and Packaging equipment 
AM Mixer, Stirrer 
AN Blower, Air Pumps / Fans, Compressor Units 
AP Pump Units 
AT Purification, Drying, Filter 
AV Combustion Equipment e.g. grates 

Standard Apparatus Codes: 

BB Vessels and Tank 
BF Foundation 
BG Boiler Heating Surfaces 
BN Injector, Ejector 
BP Flow and throughput limitation equipment (Orifice) 
BQ Holders, Carrying Equipment, Support 
BR Piping, Ducts, Chutes, Compensator 
BS Sound Absorber 
BU Insulations, Sheatings 

Standard Measuring Circuits Codes: 

CD Density 
CE Electrical Quantities 
CF Flow, throughput 
CG Distance, Length, Position 
CK Time 
CL Level 
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CM Humidity 
CQ Analysis (SWAS) 
CS Speed, Velocity, Frequency 
CT Temperature 
CY Vibration, Expansion 

ANNEXURE-3 

Numerical Keys 

A) Numerical Keys at System Code Level  

i) Use 10, 20, 30... To distinguish between main systems having same Alpha 
Codes.  Examples: 

a) Main Steam (Left) and Main Steam (Right) 

b) BFP – A/B/C 

c) ID Fan – A/B, FD Fan A/B, AH – A/B 

ii) For branch off from main system path having code say 10, keep the same 
alpha code and use 11, 12, 13 etc. Similarly for other branch off from main 
system path having code say 20, keep the same alpha code and use 21, 22, 23 
etc and shall carry on further in the same way. 

iii) If the branch off from main system / sub system path is used for some other 
system, where different alpha codes can be applied, then in that case the said 
branch line will be designated by the alpha codes of the system to which it is 
providing the input. 

B) Numerical keys at Equipment Code level: 

There are three numerical keys available for each type of equipment code.  
Following has been agreed upon considering present practice, better flexibility and 
ease in sorting. 
i) Valves and Dampers    --- Equipment Code – AA

  N1 N2  N3 
Motorised (on/off duty) - 0 01 to 50
Motorised (inching duty) - 0 51 to 99 
Pneumatic (Control) - 1 01 to 50 
Motorised (thyrestor Control) - 1 51 to 99 
Sol. Operated  - 2 01 to 99 

(Open / Close duty (Valves, NRVs, Gate) 

Hydraulic - 3 01 to 99 
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NRV (Without actuation) - 4 01 to 99 

Manual - 5 01 to 99 

Manual - 6 01 to 99 

Relief & Safety Valves - 7 01 to 99 

Reserve - 8 01 to 99 

Reserve - 9 01 to 99 

ii) Field Instruments 

Field Transmitters & Analog Signals - 0 01 to 99 
Field Switches & Binary Signals - 1 00 to 99 

PG Test Point - 4 00 to 99 

Gauges - 5 00 to 99 

Automatic Turbine Tester (ATT)-HWR - 2 00 to 99 

(Reserved for protection Signals used by Hardwar) 

Example of Numerical Key Usage: 

In line with the philosophy adopted for Valves / Dampers /instruments etc. 
pumps and fans in the main systems (having different system code) can be 
numbered as AP/N100 and as AP/N101, 102, ………. Where system code is 
same.  
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4. OIL FREE MULTISTAGE SCREW TYPE COMPRESSORS 

4.1 AIR COMPRESSOR SHALL COMPLY WITH THE FOLLOWING REQUIREMENTS. 
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4.2 Intake Filter and Silencer 
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4.3 Inter Cooler & After Cooler 
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5. RECIPROCATING OIL FREE COMPRESSOR 

5.1 Each of the Compressors shall comprise but not be limited to the following:  
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5.2 CONSTRUCTION FEATURES
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7. AIR DRYING PLANTS 
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7.1 Performance Requirements 

U����� >�������������
�@� �����
������
��		�����
���
'��

U���$� ��������	�������������
�����	���
'���������
���
������
��
������
�����	�G�F�4��#������
�
�
��	
������
��		�����

U���-� ^����
'������'���
��
�����
 ����������
��!� 	
�����
�	����
'����2 ��������	
��������U�-�
z^����
'��
�����������!�	
�����
�2��{��

U���4� 2#?�
�����
�������
	
��������
�����������������

7.2 Quantity 

U�$��� [���2#?�����������������
��		����

7.3 Type / Design 

U�-��� zZ��
�������
��		����
'
��2#?{���
����z������
�������'
�{����z=�
��'�#����
'
�{��

U�-�$� #�'�����'���	��

������
�����

Page 217 of 305Page 238 of 328



TECHNICAL 
SPECIFICATION 

COMPRESSED AIR SYSTEM 

SPECIFICATION NO.PE-SS-EPC-555-A-001
VOLUME II B 
SECTION    D SUB-SECTION  A8 

REV. 0  
SHEET 12  OF 14   

7.4 Construction of Conventional heat of Compression type ADP  
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CLAUSE NO. TECHNICAL REQUIREMENTS 

NCTPP, DADRI (2X490MW) & 
IGSTPP, JHAJJAR (3X500MW) FLUE GAS 

DESULPHURISATION(FGD) SYSTEM 
PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-A 

BID DOC. NO.: CS-6130/0330-109-9 

SUB SECTION-I-M3 
COMPRESSED AIR 

SYSTEM 
PAGE 6 OF 6 

9.02.03 In "Stand-by" mode the compressor shall automatically assist base load compressors during 
periods of peak air demand. When air pressure in the system reaches a pre-set lower limit, 
compressor should start in unloaded condition and the compressor shall be fully loaded. 
When the pressure in the system rises to pre-set high value, the compressor shall be 
unloaded and shall run in idling mode for a specific period (set by a timer). The compressor 
may be loaded to full load in case of drop in system pressure or compressor may be stopped 
in case the system pressure does not drop and compressor continues to idle for more than a 
pre-set time. 

9.02.04 The control system shall provide warning to the operator that a hot-start condition exists for 
the motor driver and adequate cool-down period has not occurred after the motor was shut 
down. 

9.02.05 The alarms and shutdown scheme mentioned below are suggestive and shall be provided as 
per manufacturer's standard practice meeting the safe operational requirement of the 
equipment/system each compressor:- 

(a) "Air temperature high" at inlet to last stage  Alarm & trip 

(b) "Low lube oil pressure" Alarm & trip 

(c) "High Lube oil supply temperature" Alarm & trip 

(d) "High oil filter differential pressure" Alarm 

(e) "Low lube oil level in lube oil sump" Alarm 

(f) "High inlet air filter differential pressure" Alarm & trip 

(g) "Low cooling water flow to air compressor" Alarm 

9.03.00 Air Drying Plant 
9.03.01  Sequential operation of the adsorber towers & air compressors shall be controlled 

automatically with a provision for manual take over. 

9.03.02 Change over of tower from drying mode to regeneration mode shall happen automatically if 
the dew point is high at the outlet of ADP sensed by the dew point (using aluminium oxide 
probe) meter/sensor.  Automatic operation during regeneration, starting and stopping of 
blowers, starting and stopping of heaters, etc shall be timer controlled. During the process, in 
case, operation is taken over manually from the panel through push button or selector switch, 
the sequential operation shall start with the manual initiation for each of the steps. 

9.02.03 The control system shall provide the (as minimum) alarms, "High Reactivation air 
temperature", "Low Reactivation air temperature", "Low cooling water flow", "Low air 
pressure at the outlet of ADP" and "High dew point at the outlet of ADP". Adequate number 
of temperature elements etc. shall be provided for measurement and monitoring of the same. 

9.02.04 For rotary drum type Air drying plant, control philosophy as per manufacture’s standard and 
proven practice is also acceptable. 

10.00.00  PAINTING 

All the equipments shall be protected against external corrosion by providing suitable 
painting. 

                          The surface of SS, galvanized steel, Gun metal, Brass, Bronze and non-metallic components 
shall not be applied with any painting. 

                          The steel surface to be applied with painting shall be thoroughly cleaned before applying 
painting by brushing, shot blasting etc as per standard procedure. 
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CLAUSE NO. SCOPE OF SUPPLY & SERVICES 

 NCTPP, DADRI(2X490MW) 
IGSTPP JHAJJAR (3X500MW)  

FLUE GAS DESULPHURISATION (FGD)SYSTEM 
PACKAGE  

TECHNICAL SPECIFICATION 
SECTION – VI, PART-A 

BID DOC. NO.: CS-6130/0330-109-9 

SUB SECTION-III-A2 
AIR CONDITIONING, 

VENTILATION SYSTEM 
& COMPRESSED AIR 

SYSTEM 

Page 
3 of 4 

3.00.00 COMPRESSED AIR SYSTEM 

 a) Two (2) numbers (1 working+ 1 standby) oil free, rotary screw type air 
compressors for Instrument air and service air applications for FGD and ZLD 
plant (if  provided) each of adequate capacity & adequate pressure, with their 
motor drives and other accessories as per equipment sizing criteria mentioned 
in Part A, Sub-section ‘Salient design data’ of technical specification. However, 
minimum capacity of each air compressor shall be 15Nm3/min at discharge 
pressure of 8.5 Kgf/cm2 (g). 

 b) Two (2) numbers (1 working+ 1 standby)  Air Drying Plants (one for each air 
compressor) of adequate capacity with all interconnecting piping, valves, 
fittings, etc.  

 c) Two number Air Receiver each of capacity 2 m3 (normal) at the discharge of 
each Air compressor.  

 d) One number Air Receiver of capacity 2m3(normal) for ZLD plant if ZLD plant is 
far away from compressor location. 

 g) Monorail with Chain pulley block of minimum 2 tons or 125% of heaviest parts 
of equipment to be lifted whichever is more. 

 h) Complete instruments, control system with panels as required for compressed 
air system. 

 i) Complete compressed air and piping network for service air and instrument air 
application in FGD and ZLD system (if provided). Separate piping network for 
Service Air and Instrument Air shall be provided. 

j) Supply of Mandatory spares as specified. 

k) Any additional items required to make the system complete. 

4.00.00 General  

i. All associated Civil & structural work for air conditioning and Ventilation system 
and compressed air system. 

ii. Set of commissioning spares as may be required during erection and 
commissioning.   

iii. One (1) set Special tools and tackles required for maintenance of all the 
Mechanical, Electrical and C & I equipment under the scope of bidder.  

iv. All steel / cast iron inserts, plates, bolts, nuts, sleeves, metallic-fasteners etc. 
to be grouted in concrete work and used to hold/ support the equipment/piping 
/ ducting being supplied and erected under this specifications.  

v. Any additional items required to make the system complete.  

vi. Initial charge of all lubricants and grease, etc. Further, all consumables 
required for PG tests shall also be in Bidder’s scope of supply. Grouting, 
dressing and final finishing of all foundations of various equipment, etc.  
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CLAUSE NO. PROJECT INFORMATION

NCTPP,DADRI ST-II (2X490 MW) & 
IGSTPP,JHAJJAR(3X500MW) 

   FLUE GAS DESULPHURISATION (FGD) 
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-A 

BID DOC. NO CS-6130/0330-109-9 

SUB-SECTION-IIB 
PROJECT INFORMATION

 PAGE  
28 OF 32 

Table-4 

ANALYSIS OF DM WATER  

 Sl.No. Characteristics Value 

1. Silica (Max.) 0.02 ppm as SiO2 

2. Iron as Fe Nil 

3. Total hardness Nil 

4. pH value 6.8 to 7.2 

5. Conductivity Not more than 0.1 μs/cm 
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CLAUSE NO. 
GENERAL TECHNICAL REQUIREMENTS  (Annexure-VI)

NCTPP DADRI(2X490MW) & IGSTPP 
JHAJJAR (3X500MW)  

FLUE GAS DESULPHURISATION (FGD) 
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-C 

BID DOC.NO.:CS-6130/0330-109-9 

GENERAL TECHNICAL 
REQUIREMENTS  

Annexure-VI 

PAGE 
  81 OF 83 

   

                        
S.No Description of Drgs/Docs No of 

Prints
No of CD 
ROMs/DVDs/Portable 
Hard Disk 

1 Drawings, Data sheets, Design calculations, Purchase specifications and 
other documents 

First submission and 
submission with major 
changes
� Layout (A0&A1 sizes) 4 -

� Other 
Drawings/Documents 
(A0&A1 sizes) 

2 -

� P&ID (All sizes) 4 - 

a) Final drawings/documents 
(Directly to site) 

6 2 

b) “As Built” 
Drawing/Documents 

(Directly to site) 

6 2

c) Analysis reports of   
Equipments / piping 
/structures 
components/system 
employing software 
packages  as detailed in the  
specifications. 

2 2

2 Erection Manual (Directly to 
site) 

4 sets 2

3 Operation & Maintenance 
manual
i) First Submission        

1 set --

 ii) Final Submission 
           (Directly to site) 

4 sets 2 

4 Plant Hand Book 
i) First Submission 1 1

5 Commissioning and 
Performance Test Procedure 
manual
i) First Submission 

1 set --

ii) Final Submission 
           (Directly to site) 

4 sets 2
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CLAUSE NO. 
GENERAL TECHNICAL REQUIREMENTS  (Annexure-VI)

NCTPP DADRI(2X490MW) & IGSTPP 
JHAJJAR (3X500MW)  

FLUE GAS DESULPHURISATION (FGD) 
SYSTEM PACKAGE 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-C 

BID DOC.NO.:CS-6130/0330-109-9 

GENERAL TECHNICAL 
REQUIREMENTS  

Annexure-VI 

PAGE 
  82 OF 83 

                         
S.No Description of Drgs/Docs No of 

Prints 
No of CD 
ROMs/DVDs/Portable
Hard Disk 

6 Performance and Functional 
Guarantee Test Report 
i) First Submission 2 sets -- 

 ii) Approved Copies 
(Direct to Site) 

4 sets 2  

7 Project Completion Report  
(Directly to site) 

6 sets 2

8 QA programme including Organisation 
for implementation and QA system 
manual(with revisions) 

1 -- 

9 Vendor details in respect of proposed 
vendors including contractor’s 
evaluation report. 

2 -- 

10 Manufacturing QPs, Field QPs, Field 
welding schedules and their reference 
document like test procedures, WPS, 
POR etc 

i) For review/comment 1 -- 

ii) Approved final copies of Field 
QPs, Field welding schedules 
and their reference document 
like test procedures, WPS, 
POR etc (Direct to Site) 

  4 2

11 Welding Manual, Heat Treatment 
Manuals, Storage & preservation 
manuals
i) For review/comment 1 set -- 

ii) Approved copies 
(Direct to Site) 4 sets 2

12 QA Documentation Package for items 
/ equipment manufactured and 
despatched to site 

2 sets 2 

13 QA Documentation Package for field 
activities on equipment/systems at 
site 

2 sets 2 
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   TITLE       

                 INSPECTION AND TESTING       REV 00   

SHEET      1   OF 2

1.00.00 INSPECTION AND TESTING

1.01.00  Inspection and Tests during Manufacture. 

1.01.01  The method and techniques to be used by the Bidder for the control of quality during 
manufacture of all plant and equipment shall be agreed with the Owner. 

1.01.02  The Owner’s general requirements with respect to quality control and the required 
shop tests are set out elsewhere in this specification. 

1.01.03  Before any item of plant or equipment leaves its place of manufacture the Owner 
shall be given the option of witnessing inspections and tests for compliance with  the 
specification and related standards. 

1.01.04 Advance  notice  shall be given  to the Owner as agreed in the Contract, prior to the 
stage of manufacture being reached, and the piece of plant must be held at this 
stage until the Owner has inspected the piece,  or has advised in writing that 
inspection is waived.  If having consulted the Owner and given reasonable notice in 
writing of the date on which the piece of plant will be available for inspection, the 
Owner does not attend the Bidder may proceed with manufacture having forwarded 
to the Owner duly certified copies of his own inspection and test results. 

The owner’s representative shall have at all reasonable times access to bidder’s or 
his sub-vendor’s premises and shall have power to inspect/ examine materials and 
workmanship or equipment under manufacture. 

  The Bidder shall forthwith forward to the engineer duly certified copies of the Test 
Certificates in six copies (one to the Purchaser and five to the Consulting Engineer) 
for approval. Further nine (9) copies of Shop Test Certificates shall be bound with 
Instruction Manuals referred to elsewhere. 

For electrical equipment, routine tests as per relevant IS spec are to be carried out 
on all equipment. Type tests are also to be carried out on selected equipment as 
detailed in the specs of concerned electrical equipment. 

1.01.05  Under no circumstances any repair or welding of castings be carried out without the 
consent of the Engineer. Proof of the effectiveness of each repair  by radiographic 
and/or other non-destructive testing technique, shall be provided to the Engineer. 

1.01.06  All the individual and assembled rotating parts shall be statically and dynamically 
balanced in the works. 

  Where accurate alignment is necessary for component parts of machinery normally 
assembled on site, the Bidder shall allow for trial assembly prior to despatch from 
place of manufacture. 

1.01.07 All materials used for the manufacture of equipment covered under this specification 
shall be of tested quality. Relevant test certificates shall be made available to the 
Purchaser. The certificates shall include tests for mechanical properties and 
chemical analysis of representative material. Equipment or parts coming under any 
statutory Regulations shall be  certified by a Competent Authority under the 
regulations in the specified format. 
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1.01.08  All pressure parts connected to pumping main shall be subjected to hydraulic testing 
at a pressure of 150% of shut-off head for a period not less than one hour. Other 
parts shall be tested for one and half times the maximum operating pressure, for a 
period not less than one hour.

1.01.09  All necessary non-destructive examinations shall be performed to meet the 
applicable code requirements. 

1.01.10  All welding procedures adopted for performing welding work shall be qualified in 
accordance with the requirements of Section-IX of ASME code or IBR as applicable. 
All welded joints for pressure parts shall be tested by liquid penetrant examination 
according to the method outlined in ASME Boiler and Pressure Vessel code. 
Radiography, magnetic particle examination magnuflux and ultrasonic testing shall 
be employed wherever necessary/ recommended by the applicable code. At least 
10% of all major but welding joints shall be radiographed unless otherwise stipulated.

Statutory payments in respect of IBR approvals including inspection shall be made 
by the bidder.  Bidder’s scope shall include to preparation of all necessary 
documents, co-ordination and follow-up for above approval. Owner shall only forward 
assistance/endorsement of documents /design /drawings /reports/records to be 
submitted for approval as stipulated/ required by Statutory Authorities till registration 
of the unit and clearance for commercial operation.

1.02.00 Performance Tests at Site 

1.02.01  The full requirements for testing the system shall be agreed between the Owner and 
the Bidder prior to Award of Contract.  The completely erected System shall be 
tested by the Bidder on  site  under normal operating conditions. The Bidder shall 
also ensure the correct performance of the System under abnormal conditions, i.e. 
the correct working of the various emergency  and  safety  devices, interlocks, etc. 

1.02.02 The Bidder shall provide complete details of his normal procedures for testing, for the 
quality of erection and for the performance of the erected plant. These tests shall 
include site pressure test on all erected pipe work to demonstrate the quality of the 
piping and  the  adequacy of joints made at site. 

1.02.03 The Bidder shall furnish the quality procedures to be adopted for assuring quality 
from the receipt of material at site, during storage, erection, pre-commissioning  to 
tests  on  completion  and  commissioning  of the  complete system/equipment. 

1.03.00 For details of specific tests required on individual equipment refer to respective 
section of this specification. 

All Statutory testing / clearance is in Bidder’s scope including payment of all fees, etc. 
as required 
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scope of the bidder civil calculation sheets including structural 
analysis and design alongwith output results.  

 xxvii) Underground facilities, levelling, sanitary, land scaping drawings. 

 xxviii) Geotechnical investigation and site survey reports (if and as 
applicable). 

 xxix)  Model study reports wherever applicable. 

 xxx) Functional & guarantee test procedures and test reports. 

  xxxi) Documentation in respect of Quality Assurance System, and 
Documentation in respect of Commissioning, as listed out elsewhere 
in this specification. 

                                  xxxii)  Maintenance schedule for Absorber & auxiliaries clearly indicating 
interval, duration if shutdown required, manhours required and tools & 
tackles required for maintenance.

The Contractor's while submitting the above documents/ drawings for approval/ 
reference as the case may be, shall mark on each copy of submission the reference 
letter alongwith the date vide which the submissions are made. 

8.03.02 INSTRUCTION MANUALS

The Contractor shall make first submission of instruction manual for all the 
equipments covered under the Contract as per agreed engineering information 
schedule. The Instruction manuals shall contain full details required for erection, 
commissioning, operation and maintenance of each equipment. The manual shall be 
specifically compiled for this project. After finalisation and approval of the Employer 
the Instruction Manuals shall be submitted as indicated in Annexure-IV. The 
Contract shall not be considered to be completed for purposes of taking over until 
the final Instructions manuals have been supplied to the Employer. The Instruction 
Manuals shall comprise of the following. 

 A)  ERECTION MANUALS

The erection manuals shall be submitted atleast three (3) months prior to the 
commencement of erection activities of particular equipment/system. The 
erection manual should contain the following as a minimum. 

a) Erection strategy. 

b) Sequence of erection. 
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c) Erection instructions. 

d) Critical checks and permissible deviation/tolerances. 

e) List of tool, tackles, heavy equipments like cranes, dozers, etc. 

f) Bill of Materials  

g) Procedure for erection and General Safety procedures to followed 
during erection/installation. 

h) Procedure for initial checking after erection. 

i) Procedure for testing and acceptance norms. 

j) Procedure / Check list for pre-commissioning activities. 

k) Procedure / Check list for commissioning of the system. 

l) Safety precautions to be followed in electrical supply distribution  

 during erection.   

B) OPERATION & MAINTENANCE MANUALS

a) The manual shall be a two rim PVC bound stiff sided binder able to 
withstand constant usage or where a thicker type is required it shall 
have locking steel pins, the size of the manual shall not be larger than 
international size A3. The cover shall be printed with the Project 
Name, Services covered and Volume / Book number  Each section of 
the manual shall be divided by a stiff divider of the same size as the 
holder.  The dividers shall clearly state the section number and title. 
All written instructions within the manual not provided by the 
manufacturers shall be typewritten with a margin on the left hand 
side.  

b) The arrangement and contents of O & M manuals shall be as follows: 

  1) Chapter 1 - Plant Description: To contain the following 
sections specific to the 
equipment/system 
supplied 

(a) Description of operating principle of equipment / system with 
schematic drawing / layouts.  
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(b) Functional description of associated accessories / controls. Control 
interlock protection write up.  

(c) Integrated operation of the equipment alongwith the intended system. 
(This is to be given by the supplier of the Main equipment by taking 
into account the operating instruction given by the associated 
suppliers).

(d) Exploded view of the main equipment, associated accessories and 
auxiliaries with description.  Schematic drawing of the equipment 
alongwith its accessories and auxiliaries.  

(e) Design data against which the plant performance will be compared.  

(f) Master list of equipments, Technical specification of the equipment/ 
system and approved data sheets.  

(g) Identification system adopted for the various components, (it will be of 
a simple process linked tagging system).  

(h) Master list of drawings (as built drawing - Drawings to be enclosed in 
a separate volume). 

2) Chapter 2.0 - Plant Operation:  To contain the following sections specific to the 
equipment supplied 

(a) Protection logics provided for the equipment alongwith brief 
philosophy behind the logic, Drawings etc.  

(b) Limiting values of all protection settings.  

(c) Various settings of annunciation/interlocks provided.  

(d) Startup and shut down procedure for equipment alongwith the 
associated systems in step mode.  

(e) Do's and Don'ts related to operation of the equipment.  

(f) Safety precautions to be take during normal operation. Emergency 
instruction on total power failure condition/lubrication failure/any other 
conditions.  

(g) Parameters to be monitored with normal value and limiting values.  

(h) Equipment isolating procedures.  
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(i) Trouble shooting with causes and remedial measures. 

(j) Routine testing procedure to ascertain healthiness of the safety 
devices alongwith schedule of testing.  

(k) Routine Operational Checks, Recommended Logs and Records  

(l) Change over schedule if more than one auxiliary for the same 
purpose is given.  

(m) Preservation procedure on long shut down.  

(n) System/plant commissioning procedure. 

3) Chapter 3.0 - Plant Maintenance- To contain the following sections specific to 
the equipment supplied.  

(a) Exploded view of each of the equipments. Drawings alongwith bill of 
materials including name, code no. & population.  

(b) Exploded view of the spare parts and critical components with 
dimensional drawings (In case of Electronic cards, the circuit diagram 
to be given) and spare parts catalogue for each equipment. 

(c) List of Special T/ P required for Overhauling /Trouble shooting 
including special testing equipment required for calibration etc.  

(d) Stepwise dismantling and assembly procedure clearly specifying the 
tools to be used, checks to be made, records to be maintained etc. 
Clearance to be maintained etc. 

(e) Preventive Maintenance schedules linked with running 
hours/calendar period alongwith checks to be carried out.  

(f) Overhauling schedules linked with running hours/calendar period 
alongwith checks to be done.  

(g) Long term maintenance schedules  

(h) Consumables list alongwith the estimated quantity required during 
normal running and during maintenance like Preventive Maintenance 
and Overhauling.  

(i) List of lubricants with their Indian equivalent, Lubrication Schedule 
including charts showing lubrication checking, testing and 
replacement procedure to be carried daily, weekly, monthly & at 
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longer intervals to ensure trouble free operation and quantity required 
for complete replacement. 

(j) Tolerance for fitment of various components.  

(k) Details of sub vendors with their part no. in case of bought out items.  

(l) List of spare parts with their Part No, total population, life expediency 
& their interchangeability with already supplied spares to NTPC.  

(m) List of mandatory and recommended spare list along with 
manufacturing drawings, material specification & quality plan for fast 
moving consumable spares.  

(n) Lead time required for ordering of spares from the equipment 
supplier, instructions for storage and preservation of spares.  

(o) General information on the equipment such as modification carried 
out in the equipment from its inception, equipment population in the 
country / foreign country and list of utilities where similar equipments 
have been supplied. 

8.03.03 After finalization and approval of the Employer, the O & M Manuals shall be 
submitted as indicated in Annexure-VI.  The Contract shall not be considered to be 
completed for purposes of taking over until the final Instructions manuals (both 
erection and O & M manuals have been supplied to the Employer.   

 If after the commissioning and initial operation of the plant, the instruction 
manuals (Erection and /or O &M manuals) require modifications/additions/ 
changes, the same shall be incorporated and the updated final instruction 
manuals shall be submitted by the Contractor to the Employer for records 
and number of copies shall be as mentioned in Annexure-VI. 

8.03.03 PLANT HANDBOOK AND PROJECT COMPLETION REPORT

8.03.03.01 PLANT HANDBOOK

 The Contractor shall submit to the Employer a preliminary plant hand book 
preferably in A-4 size sheets which shall contain the design and performance data of 
various plants, equipments and systems covering the complete project including  

 i) Design and performance data. 

 ii) Process & Instrumentation diagrams. 

 iii) Single line diagrams. 
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Sl.no.�&�
Sections��

Description� Tick�(���)if�included�in�
Manual�

Remarks�

� � Yes�� No� Not�
Applicable��

�

1. � Cover�page� � � � �

1.1� Project�Name� � � � �
1.2� Customer/consultant�Name� � � � �
1.3� Name�of�Package� � � � �
1.4� Supplier�details�with�phone,�FAX�,email�address�

,�Emergency�Contact�number�
� � � �

1.5� Name�and�sign�of�prepared�by�,�checked�by�&�
approved�by�

� � � �

1.6� Revision�history�with�approval�Details� � � � �
2.0� Index��

�

� � � �

2.1� showing�the�sections�&�related�page�nos�
All�the�pages�should�be�numbered�section�wise�

� � � �

3.0� Description�of�Plant/System� � � � �

3.1� Description�/write�up�of�operating�principle�of�
system�equipment/�associated�sub�systems�&�
accessories/controls�system�,�operating�
conditions,�performance�parameters��under�
normal�,�start�up�and�special�cases�

� � � �

3.2� Equipment�list�and�basic�parameter�with�Tag�
numbers��

� � � �

3.3� Data�sheets�approved�by�Customer/for�
information�and�catalogues�provided�by�original�
manufacturer���

� � � �

3.4� Associated�other�packages�and�Interface�
/terminal�points��

� � � �

3.5� P&ID�&�Process�Diagrams�� � � � �
3.6� GA�Layout�drawings,�As�built�drawings�,�Actual�

photograph�of�items/system�(Drawings�of�A2�&�
bigger�sizes�are�to�be�attached�in�the�last)�

� � � �

3.7� Single�line/wiring�diagrams� � � � �
3.8� Control�philosophy�/control�write�ups� � � � �
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4.0� Commissioning�Activities�(if�not�covered�
in�separate�document�i.e.�erection�
manual,�commissioning�manual)�

� � � �

4.1� Pre�Commissioning�Checks� � � � �
4.2� handling�of�items�at�site� � � � �
4.3� Storage�at�site� � � � �
4.4� Unpacking�&�Installation��procedure�� � � � �

5.0� Operation�Guidelines�for�plant�
personal/user/operator�

� � � �

5.�1 � Interlock� &� Protection� logic� along� with� the�
limiting� values� of� protection� settings� for� the�
equipment� along� with� brief� philosophy� behind�
the�logic,�drawings�etc.�to�be�provided.�
�

� � � �

5.�2 � Start�up,�normal�operation�and�shut�down�
procedure�for�equipments�along�with�the�
associated�systems�in�step�by�step�mode.�Valve�
sequence�chart,�step�list,�interlocks�etc.�with�
Equipment�isolating�procedures�to�be�
mentioned.�

� � � �

5.�3 � Do’s�&�Don’t�of�the�equipments.� � � � �
5.�4 � Safety�precautions�to�be�taken�during�normal�

operation.�Safety�symbols,�Emergency�
instructions�on�total�power�failure�
condition/lubrication�failure/any�other�
condition�

� � � �

5.�5 � Parameters�to�be�monitored�with�normal�values�
and�limiting�values�

� � � �

5.�6 � Trouble�shooting�with�causes�and�remedial�
measures�

� � � �

5.�7 � Routine�operational�checks,�recommended�logs�
&�records�

� � � �

5.�8 � Changeover�schedule�if�more�than�one�auxiliary�
for�the�same�purpose�is�given�

� � � �

5.�9 � Painting�requirement�and�schedule� � � � �
5.�10 Inspection,�repair�,�Testing�and�calibration�

procedures��
� � � �

6.0� Maintenance�guidelines�for�plant�
personal��

� � � �

6.1� List�of�Special�Tools�and�Tackles�required�for�
Overhaul/Trouble�shooting�including�special�
testing�equipment�required�for�calibration�etc.�

� � � �

6.2�
�

Stepwise�dismantling�and�re�assembly�
procedure�clearly�specifying�the�tools�to�be�
used,�checks�to�be�made,�records�to�be�
maintained,�clearances�etc.�to�be�mentioned.��
Tolerances�for�fitment�of�various�components�
to�be�given.�

� � � �
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6.3� Preventive� Maintenance� &� Overhauling�
schedules� linked� with� running� hours/calendar�
period��along�with�checks�to�be�given�

� � � �

6.4� Long�term�maintenance�schedules�especially�for�
structural,�foundations�etc.�

� � � �

6.5� Consumable� list� along� with� the� estimated�
quantity�required�during�commissioning,�normal�
running�and�during�maintenance�like�Preventive�
Maintenances� and� Overhaul.� Storage/handling�
requirement�of�consumables/self�life.�
�

� � � �

6.6� List� of� lubricants� with� their� Indian� equivalent,�
Lubrication�Schedule,�Quantity�required�for�each�
equipment� for� complete� replacement� is� to� be�
given�

� � � �

6.7� List�of�vendors�&�Sub�vendors�with� their� latest�
addresses,�service�centres��,Telephone�Nos.,�Fax�
Nos.,�Mobile�Nos.,�e�mail�IDs�etc.��

� � � �

6.8� List�of�mandatory�and�recommended�spare�parts�
list��

� � � �

6.9� Tentative�Lead�time�required�for�ordering�of�
spares�from�the�equipment�supplier�

� � � �

6.10� Guarantee�and�warranty�clauses�� � � � �
7.0� Statutory�and�other�specific�requirements�

considerations.���
� � � �

8.0� List�of�reference�documents�� � � � �
9.0� Binding�as�per�requirement�� � � � �

�
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1. SCOPE OF THE DOCUMENT 
 

This guideline is prepared in intent to provide proper site storage and preservation of the 

Mechanical, Electrical and C & I items / equipment supplied under various bought out 

packages/items. This storage procedure shall be followed at different power plant sites by 

concerned agency for storage and preservation from the date of equipment received at 

site until the same are erected and handed over to the customer. 

 
2. PURPOSE OF STORAGE & PRESERVATION 

Many of the items may be required to be kept in stores for long period. It shall therefore 

be essential that proper methods of storage and preservation be applied so that items do 

not deteriorate, loose some of their properties and become unusable due to atmospheric 

conditions and biological elements. 

 
3. MEASURES TO BE TAKEN FOR STORAGE, HANDLING & PRESERVATION 

a) GENERAL STORAGE REQUIREMENTS  

 

1. To the extent feasible, materials should be stored near the point of erection. The 

storage areas should have adequate unloading and handling facilities with adequate 

passage space for movement of material handling equipment such as cranes, fork lift 

trucks, etc. The storage of materials shall be properly planned to minimise time loss 

during retrieval of items required for erection. 

2. The outdoor storage areas as well as semi-closed stores shall be provided with 

adequate drainage facilities to prevent water logging. Adequacy of these facilities shall 

be checked  prior to monsoon. 

3. The storage sheds shall be built in conformity with fire safety requirements. The stores 

shall be provided with adequate lights and fire extinguishers. ‘No smoking’ signs shall 

be placed at strategic locations. Safety precautions shall be strictly enforced. 

4. Adequate lighting facility shall be provided in storage areas and storage sheds and 

security personnel positioned to ensure enforcement of security measures to prevent 

theft and loss of materials.  

5. Adequate number of competent stores personnel and security staff shall be deployed 

to efficiently store and maintain the equipment / material. 

7.  The equipment shall be stored in an orderly manner, preserving their identification 

slips, tags and instruction booklets, etc., required during erection. The storage of 

materials shall be equipment-wise. Loose parts shall be stored in sheds on racks, 

Page 267 of 305Page 288 of 328



preserving the identification marks and tags in good condition. The group codes shall 

be displayed on the racks 

6. At no time shall any materials be stored directly on ground. All materials shall be 

stored minimum 200 mm above the ground preferably on wooden sleepers 

 
b) GENERAL PRESERVATION REQUIREMENTS 

1. All special measures to prevent corrosion shall be taken like keeping material in dry 

condition, avoiding the equipment coming in contact with corrosive fluid like water, 

acid etc.  

2. Materials which carry protective coating shall not be wrapped in paper, cloth, etc., as 

these are liable to absorb and retain moisture. The material shall be inspected and in 

case of signs of wear or damages to protective coating, that portion shall be cleaned 

with approved solution and coated with an approved protective paint. Complete record 

of all such observations and protective measures taken shall be maintained. 

3. Generally equipment supplied at site are properly greased or rust protective oil is 

applied on machined/ fabricated components. However periodic inspection shall be 

carried out to ensure that protection offered is intact. 

4. While handling the equipment, no dragging on the ground is permitted. Avoid using 

wire rope for lifting coated components. Use polyester slings (if possible) otherwise 

protective material (e.g. clothes, wood block etc.) should be used while handling the 

components with rope / slings 

5. For Equipment supplied with finished paint, touch paint shall be done in case any 

surface paint gets peeled off during handling. Otherwise such surfaces shall 

necessarily be wrapped with polythene to avoid any corrosion. Further for equipment 

wherein finish coat is to be applied at site, site to ensure that equipment is received 

with primer coat applied.  

6. It shall be ensured by periodic inspection that plastic inserts are intact in tapped holes, 

wherever applicable. 

7. Pipes shall be blown with air periodically and it shall be ensured that there is no 

obstruction. 

8. Silica gel or approved equivalent moisture absorbing material in small cotton bags 

shall be placed and tied at various points on the equipment, wherever necessary. 

9. Heavy rotating parts in assembled conditions shall be periodically rotated to prevent 

corrosion/jamming due to prolonged storage. 
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10. All the electrical equipment such as motors, generators, etc. shall be tested for 

insulation resistance at least once in three months and a record of such measured 

insulation values shall be maintained.  

11. Following preservatives/preservation methods can be used depending upon type of 

equipment  

a. Rust preventive fluid (RPF)  

b. Rust protective paints  

c. Tarpaulin covers, in case of outdoor storage  

d. De-oxy aluminate for weld-ments  

 

c) GENERAL INSPECTION REQUIREMENTS 

1. Period inspection of materials with specific reference to – 
 

� Ingress of moisture and corrosion damages. 
 

� Damage to protective coating. 
 

� Open ends in pipes, vessels and equipment -  
 

- In case any open ends are noticed, same shall be capped. 
 

2. Any damages to equipment / materials. 
 

- In case of any damages, these shall be promptly notified and in all cases, the 

repairs / rectification shall be carried out.  

- Any items found damaged or not suitable as per project requirements shall be 

removed from site. If required to store temporarily, they shall be clearly 

marked and stored separately to prevent any inadvertent use. 
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4. TYPE OF STORAGE FOR VARIOUS EQUIPMENT 
 

The types of storage are broadly classified under the following heads: 

i Closed storage with dry and dust free atmosphere. (C ) 

The closed shed can be constructed by using cold-rolled / tubular components for 

structure and corrugated asbestos sheets / galvanised iron sheets for roofing. Brick 

walls / asbestos sheets can be used to cover all the sides. The floor of the shed can 

be finished with plain cement concrete suitably glazed. The shed shall be provided 

with proper ventilation and illumination. 

 

 
 

ii Semi-closed storage. (S) 

The semi closed shed can be constructed by using cold-rolled / tubular components 

for structure and corrugated / asbestos sheets for roofing. The floor shall be brick 

paved. If required a small portion of sides can be covered to protect components from  

rainwater splashing onto the components. 

 
 

 

Page 270 of 305Page 291 of 328



 
iii Open storage (O ) 

The open yard shall be levelled, well consolidated to achieve raised ground with the 

provision of feeder roads for crane approach along with access roads running all 

sides. One part of the open yard shall be stone pitched, levelled and consolidated with 

raised ground suitable for storing / stacking heavier and critical components with due 

space to handle them by cranes etc . Adequate number of sleepers, concrete block 

etc. to be provided  to make raised platforms to stack critical materials. 

 

A separate yard to be identified as “scrap yard” slightly away from main open yard to 

store wooden/steel scraps, which are to be disposed off. This is required to avoid mix 

up with regular components as well as to avoid fire hazard. 

Some of the components, which are having both machined & un-machined surfaces 

and are bulky, shall be stored in open storage area on a raised ground and suitably 

covered with water proof / fire retardant tarpaulin. 

 

Page 271 of 305Page 292 of 328



The equipment listed below shall be stored and inspected as per requirement mentioned in the 

table below. 

Sl. No. Description of the equipment  Type of 
Storage Check for Remarks 

 Raw material /mechanical items like pipes, plates, structure sections etc.) 

1.  Steel pipes ( lined/unlined) S 
Damage , paint, 
corrosion, rubber 
lining peeling 

Provide end 
cap 

2.  MS Plates  S Damage, paint, 
corrosion   

3.  SS Plates S Damage  

4.  Non-metallic pipes S Damage, cracks Provide end 
cap 

5.  Stainless steel pipes S Damage , Provide end 
cap 

6.  MS sections, beams S Damage, paint, 
corrosion   

7.  Cable trays S Damage, condition of 
preservations   

8.  Insulation sheets S Damage  

9.  Insulation  C Damage, packing 

10.  Hangers Rods  S Damage, paint, 
packing  

11.  Tubes  S Damage, paint , 
packing 

Provide end 
cap 

12.  Hume pipes O Damage    

13.  Castings O Damage, paint, 
corrosion   

Fabricated mechanical items (pressure vessels, tanks etc.) 

14.  Pressure vessels (unlined)  O Damage, paint, 
corrosion,  

Covered 
nozzles 

15.  Atmospheric storage tanks 
(unlined) O Damage, paint, 

corrosion   

Covered 
nozzles 
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Sl. No. Description of the equipment  Type of 
Storage Check for Remarks 

16.  Pressure vessels (lined)  S 
Damage, paint, 
corrosion, rubber 
lining  

  

17.  Atmospheric storage tanks(lined) S 
Damage, paint, 
corrosion, rubber 
lining  

  

18.  Support structures O Damage , paint, 
corrosion     

19.  Flanges  C Damage , paint, 
corrosion    

20.  Fabricated pipes S Damage , paint, 
corrosion   

Provide end 
cap 

21.  Vessels internals C Damage , paint, 
corrosion ,packing    

22.  Grills S Damage , paint, 
corrosion     

23.  Angles  S Damage , paint, 
corrosion     

24.  Bridge mechanism/clarifier 
mechanism O Damage , paint, 

corrosion     

25.  Cranes, rails S Damage , paint, 
corrosion    

26.  Stair cases O Damage , paint, 
corrosion     

27.  Ladders/handrails O Damage , paint, 
corrosion     

28.  Fabricated ducts S Damage , paint, 
corrosion     

29.  Isolation Gates O Damage , paint, 
corrosion     

30.  Fabricated boxes/panels S Damage , paint, 
corrosion     

Mechanical components   like valves, fittings, cables glands, spares etc.) 

31.  Valves  S Damage , packing  

�

�
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Sl. No. Description of the equipment  Type of 
Storage Check for Remarks 

32.  Fittings S Damage , packing Provide end 
cap 

33.  Cable glands C Damage , packing   

34.  Tools & tackles C Damage , packing   

35.  Nut , bolts, washers,  C Damage , packing   

36.  Gasket & Packings C Damage , packing   

37.  Copper tubes C Damage , packing, 
corrosion 

 Provide end 
cap 

38.  SS tubing C Damage , packing Provide end 
cap 

Rotating assemblies (pumps, blowers, stirrers, fans, compressors etc.) 

39.  Pumps S Damage , packing, 
corrosion 

Shaft 
rotation 

40.  Blowers/Compressors  S Damage , packing, 
corrosion 

Shaft 
rotation 

41.  Agitators/stirrers/radial launders C Damage , packing, 
corrosion 

Shaft 
rotation 

42.  Rollers for chlorine tonner 
mounting C Damage , packing, 

corrosion  

43.  Centrifuge  S Damage , packing,   

44.  Gear box C Damage , packing, 
corrosion  

45.  Bearings  C Damage , packing, 
corrosion  

46.  Fans S Damage , packing, 
corrosion  

47.  Dosing skids S Damage , packing, 
corrosion   

48.  Pump assemblies S Damage , packing, 
corrosion   

49.  Air washers( INTERNALS) S Damage , packing   

50.  Air conditioners ( split) C Damage , packing   

�
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Sl. No. Description of the equipment  Type of 
Storage Check for Remarks 

51.  Elevators( CONTAINERIZED) O Damage , packing, 
corrosion   

52.  Chillers/VA machines S Damage , packing  

53.  Air handling Unit/Package unit S Damage , packing  

54.  Chlorinators &  Evaporators C Damage , packing   

55.  Ejectors C Damage , packing   

56.  Electrolyser C Damage , packing   

Miscellaneous items   like chain pulley blocks, hoists etc. 

57.  Chain pulley blocks S Damage, Packing    

58.  Electric hoists S Damage, Packing    

59.  Fire extinguishers C Damage, expiry date   

60.  Fork Lift Truck S Damage, Packing    

61.  Hydraulic Mobile Crane O Damage, Packing    

62.  Mobile Pick Up & Carry Crane O Damage, Packing    

63.  Motor boats O Damage, Packing    

64.  Safety showers S Damage, Packing    

65.  Diffusers/dampers S Damage, Packing    

Chemicals and consumables ( acid, alkali, paints, oils, reagents and special chemicals)  

66.  Hydro Chloric Acid (HCl) 

Store in 
canes/ 
storage 
tank in 
dyke 
area 

 

Date of production/ 
leakage/fumes  

hazardous 
chemical  

67.  Sulphuric acid (H2SO4  ) 

Store in 
canes/ 
storage 
tank in 
dyke 
area 

 

Date of production/ 
leakage/fumes  

hazardous 
chemical  
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�

Sl. No. Description of the 
equipment

Type of 
Storage Check for Remarks 

68.  Sodium hydroxide (NaOH) 

Store in canes/ 
storage tank in 
dyke area 

 

Date of production/ 
leakage/ fumes/ 
breather 

hazardous 
chemical 
,breather to be 
checked for air 
ingress 

69.  Sodium hypo chlorite To be stored 
under shed 

Date of production/ 
leakage/ fumes  

hazardous 
chemical ,self-life 
normally 15-30 
days after which 
strength of 
chemical decays  

70.  Ammonia S Date of production/ 
leakage/ fumes  

Store in closed 
storage tanks, 
hazardous 
chemical  

71.  CW treatment chemicals S Date of production , 
Self-life 

Store in closed 
canes 

72.  RO/UF cleaning chemicals S Date of production , 
Self-life 

Store in closed 
canes 

73.  Lime C Damage to packing , 
seepage  

Prevent moisture, 
rain  

74.  Alum bricks C Damage to packing Prevent moisture, 
rain  

75.  Poly electrolyte S   Store in closed 
storage tanks 

76.  Laboratory chemicals( 
powder) C Damage, Packing self-

life   

77.  Laboratory chemicals( 
liquid) C Damage, Packing self-

life   

78.  Lubrication oils C Leakage    

79.  Paints S Leakage ,air tightness   

80.  Sand O Damage of packing  No hooks  

81.  Salt (NaCl) C Damage of packing, 
water ingress  

Prevent moisture, 
rain 

82.  Anthracite S Damage of packing    

83.  Activated carbon  S Damage of packing    
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Sl. No. Description of the 
equipment

Type of 
Storage Check for Remarks 

84.  Thermal insulation  S Damage of packing    

85.  Cement C Damage of packing  Prevent moisture, 
rain 

86.  Gravels O Damage of packing    

87.  ION exchange resins C Damage , packing  
Refer 
manufacturer 
guidelines  

88.  RO membranes C Damage , packing  
Refer 
manufacturer 
guidelines  

89.  UF membranes C Damage , packing  
Refer 
manufacturer 
guidelines  

90.  Cleaning chemicals C Damage , packing  
Refer 
manufacturer 
guidelines  

91.  Chemicals for 
analysers/calibration C Damage , packing  

Refer 
manufacturer 
guidelines  

Electrical and C & I items (motors, cables etc.) 

92.  Motors C Damage , packing  

93.  Cable drums O Damage  

94.  Control Panel /control desk, UPS 
,JB S Damage, Packing  

95.  Instruments( gauges/analysers) C Damage  

Special items As per Manufacturer’s item, like Hydrogen cylinders, 
Ozonator, Analyser, Chlorine dioxide generators etc.  
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5. CONCLUSION 

Concerned storage agency at site should make sure that loss in equipment performance 

and wear & tear are minimised through proper storage and preservation. The above are 

broad guidelines and cover major equipment / materials. However specific storage 

practices shall be followed as per manufacturer recommendation. All the necessary 

measures even in addition to the ones mentioned above, if found necessary, should be 

taken to achieve the objective. 
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Figure – 1 – PLATE STACKING ARRANGEMENT 
 

 
Figure – 2 – STRUCTURAL STEEL STACKING ARRANGEMENT 
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VOLUME : II B 
SECTION : E / ANNEXURE-XI 
REV 00 DATE: 19.03.18
SHEET:  1 OF 2 

�

ANNEXURE-XI 

PACKING PROCEDURE 

�
�
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COMPRESSED AIR SYSTEM 

SPECIFICATION No: PE-TS-436-555-A001 
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2 X 490 MW NCTPPP, DADRI, STAGE-II

COMPRESSED AIR SYSTEM�
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2�X�490�MW�NCTPPP,�DADRI,�STAGE�II��

COMPRESSED AIR SYSTEM 

SPEC. NO.: PE-TS-436-555-A001 
VOLUME:    III
SECTION:  2   
REV. NO.    0          DATE: 19.03.18  
SHEET        1       OF    2

COMPLIANCE CUM CONFIRMATION CERTIFICATE  

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate 
(every sheet) and furnish same with the offer. 

a) The scope of supply, technical details, construction features, design parameters etc. shall 
be as per technical specification & there are no exclusions other than those mentioned under 
“exclusion” and those resolved as per ‘Schedule of Deviations’, if applicable, with regard to 
same.   

b) There are no other deviations w.r.t. specifications other than those furnished in the ‘Schedule 
of Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands 
withdrawn unless specifically brought out in the ‘Schedule of Deviations’. 

c) Bidder shall submit QP in the event of order based on the guidelines given in the 
specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval & 
customer hold points for inspection/ testing shall be marked in the QP at the contract stage. 
Inspection/ testing shall be witnessed as per same apart from review of various test 
certificates/ Inspection records etc. This shall be within the contracted price with no extra 
implications to BHEL after award of the contract. 

d) All drawings/ data-sheets/ calculations etc. submitted along with the offer shall be 
considered for reference only, same shall be subject to BHEL/ CUSTOMER approval in the 
event of order. 

e) The offered materials shall be either equivalent or superior to those specified in the 
specification & shall meet the specified/ intended duty requirements. In case the material 
specified in the specifications is not compatible for intended duty requirements then same 
shall be resolved by the bidder with BHEL during the pre - bid discussions, otherwise BHEL/ 
Customer’s decision shall be binding on the bidder whenever the deficiency is pointed out.  

For components where materials are not specified, same shall be suitable for intended duty, 
all materials shall be subject to approval in the event of order. 

f)   The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same 
included in the base price itself.  

g) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.  

h) Guarantee for plant/equipment as applicable, shall be as per relevant clause of GCC /SCC 
/Other Commercial Terms & Conditions. 

i) In the event of order, all the material required for completing the job at site shall be supplied 
by the bidder within the ordered price even if the same are additional to approved billing break 
up, approved drawing or approved Bill of quantities. This clause will apply in case during site 
commissioning additional requirements emerges due to customer and/ or consultant’s 
comments. No extra claims shall be put on this account. 

j) Schedule of drawings submissions, comment incorporations & approval shall be as stipulated 
in the specifications. The successful bidder shall depute his design personnel to BHEL’s/ 
Customer’s/ Consultant’s office for across the table resolution of issues and to get documents 
approved in the stipulated time. 
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2�X�490�MW�NCTPPP,�DADRI,�STAGE�II��

COMPRESSED AIR SYSTEM 

SPEC. NO.: PE-TS-436-555-A001 
VOLUME:    III
SECTION:  2   
REV. NO.    0          DATE: 19.03.18  
SHEET        2       OF    2

k) As built drawings shall be submitted as and when required during the project execution. 

l)   The bidder has not tempered with this compliance cum confirmation certificate and if at any 
stage any tempering in the signed copy of this document is noticed then same shall be 
treated as breach of contract and suitable actions shall be taken against the bidder. 

SIGNATURE: ___________________ 

NAME          : ___________________ 

DESIGNATION: __________________ 

COMPANY: _____________________ 

DATE: __________________________ 

COMPANY SEAL 
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2 X 490 MW NCTPPP, DADRI, STAGE-II 

�
COMPRESSED�AIR�SYSTEM�

��������

SPECIFICATION�No:�PE�TS�436�555�A001�
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                  SPECIFICATION NO.  PE-TS-436-555-A001 

������2�X�490�MW�NCTPPP,�DADRI,�STAGE�II���VOLUME: III
                        COMPRESSED AIR SYSTEM                      SECTION: 3 

                                                                                                      REV 00  DATE: 19.03.18

                            SHEET: 1 OF 1 

            

PRE-BID CLARIFICATION SCHEDULE 

S.No.  Section/Clause/ 
Page No.  

Statement of the referred 
clause

Clarification required 

   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

The bidder hereby certifies that above mentioned are the only clarifications required on the 
technical specification for the subject package. 

SIGNATURE:___________________ 

NAME          : ___________________ 

DESIGNATION:__________________ 

COMPANY: _____________________ 

DATE:__________________________

COMPANY SEAL 
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2 X 490 MW NCTPPP, DADRI, STAGE-II

 
COMPRESSED AIR SYSTEM      

SPECIFICATION NO. PE-TS-436-555-A001  
VOLUME : III 
SECTION : 4   
REV: 00 DATE: 19.03.18 
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VOLUME III
SECTION 4 

SCHEDULE OF TECHNICAL DEVIATION 
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SL 
NO

VOULME/ 
SECTION

PAGE 
NO. CLAUSE NO.

TECHNICAL 
SPECIFICATION/ 

TENDER DOCUMENT

COMPLETE DESCRIPTION OF 
DEVIATION 

COST OF 
WITHDRAWL 

OF DEVIATION

REFERENCE OF 
PRICE SCHEDULE 
ON WHICH COST 

OF WITHDRAWL OF 
DEVIATION IS 
APPLICABLE

NATURE OF 
COST OF 

WITHDRAWL OF 
DEVIATION       
(POSITIVE/ 
NEGATIVE)

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawl of deviation" column of the schedule above along with their Techno-commercial offer, wherever 
applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser. 

COMMERCIAL DEVIATIONS

TENDER ENQUIRY REFERENCE:-

DEVIATION SHEET (COST OF WITHDRAWL)

PROJECT:- 2 X 490 MW NCTPPP, DADRI, STAGE-II

PACKAGE:- COMPRESSED AIR SYSTEM

NAME OF VENDOR:- 

TECHNICAL DEVIATIONS

REASON FOR QUOTING 
DEVIATION

13. In case nature of cost of withdrawl (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

12. Cost of withdrawl is to be given seperately for each deviation. In no event bidder should club cost of withdrawl of more than one deviation else cost of withdrawl of such deviations which have been 
clubbed together shall be considered as NIL.

NOTES:
1. For self manufactured items of bidder, cost of withdrawl of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only. 

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

NAME DESIGNATIONS SIGN & DATE

2. For directly dispatchable items, cost of withdrawl of deviation will be applicable on the basic price including taxes, duties & freight. 

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of withdrawl of deviation 
loading as per Annexure-VIII of GCC will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not mentioned in priced copy of this format submitted with 
Priced bid, the cost of withdrawl of deviation shall be taken as NIL.
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2 X 490 MW NCTPPP, DADRI, STAGE-II

 
COMPRESSED AIR SYSTEM

 

SPECIFICATION NO. PE-TS-436-555-A001 
VOLUME : III 
SECTION : 6 
REV: 00 DATE: 19.03.18 
SHEET  1 OF 1    
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VOLUME-III 
SECTION 6 
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1.0 Oil free Screw Air Compressor
a Complete HP Stage with HP element and bearing 1 No. 
b Complete LP stage with LP element and bearing 1 No. 
c Motor Bearings 2 Sets 
d LP stage Pinion 1 No. 
e HP stage Pinion 1 No. 
f Air Oil Filter Kit 4 Nos. 
g After cooler Safety Valve 1 No. 
h Inter Cooler Safety Valve 1 No. 
i Oil Pump kit 2 Nos. 
j After cooler drain valve kit 1 No. 
k Inter cooler drain valve kit 1 No. 
l Drain/moisture trap 1 No. 

m O’ Rings 8 Nos. 
n Moisture separators for Aftercooler 2 Nos. 
o Moisture separators for Intercooler 2 Nos. 

2.0 (A) AIR DRYING PLANT FOR IA SYSTEM (Twin tower Type) 
(As applicable) 

a Pre filter element(Ceramic candle or as applicable) 2 sets 
b After filter element(Ceramic candle or as applicable) 2 sets 
c Heater element(if applicable) 1 sets 
d Blower bearing(if applicable) 1 sets 
e Blower motor bearing(if applicable) 2 sets 
f Valves & Valve Actuators (pneumatic/hydraulic) 2 sets 

g Heater coil for temperature stabilization (for HOC type)(as 
applicable) 2 sets 

2.0 (B) AIR DRYING PLANT FOR IA SYSTEM (Rotating Drum 
Type) (As applicable) 

a Air dryer rotor 2 Nos. 
b Air dryer complete gear box assembly 1 No. 

3.0 Valves and Valves with actuator 2 Nos. of each type / rating / size 
4.0 Air receiver drain/moisture trap 1 No. 
5.0 MEASURING INSTRUMENTS 

a Instruments within compressor house including the 
instruments within skid.

10% or 1 No. of each type and 
model, whichever is more 

6.0 Compressor Microprocessor / PLC Panel 1 no. 
7.0 Compressor motor 1 no. 

PROJECT:- 2 X 490 MW NCTPPP, DADRI, STAGE-II

O & M SPARES FOR COMPRESSED AIR SYSTEM
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ANNUAL MAINTENANCE CONTRACT SERVICES  

The bidder scope also covers the Annual maintenance contract (AMC) for Preventive / Breakdown maintenance for 
a period of three (3) years from the date of successful handover of Compressed air system to end customer. 

Bidder to note that, bidder shall use only genuine parts as per frequencies mentioned in O&M Manual. Any damage 
or malfunction caused by the use of unauthentic parts or unqualified personnel shall be responsibility of bidder and 
as a consequence of above bidder is required to replenish the unauthorised part and abridge the qualified person 
without any commercial implication to BHEL. 

AMC scope also covers all regular maintenance by certified and trained service engineers and / or supply of genuine 
parts and lubricants as per the original manufacturer recommendations in a pro-active manner. 

1.0 Scope of Work:  
The scope of work includes: 

1. To carry out Preventive Maintenance checks as per mentioned schedule provided by bidder ensuring min. one 
routine visit per quarter, to attend Air compressors, its motor, Air dryer and all its accessories. 

2. In case of breakdown, bidder shall depute qualified Service manpower and rectify the same with in strict time 
frame, not exceeding 48 hours. 

3. Spares and consumables required for preventive AMC shall be in the scope of bidder. However, any spare 
required under breakdown condition will be provided to Bidder’s service provider by BHEL on the written request 
basis from the list of O&M Spares as provided by bidder (Refer Vol-III, Section-6). Any specific item not available 
in BHEL inventory, shall be provided by Bidder on mutual settlement of related commercial issues. 

4. Supply of various maintenance kits based on equipment running hours for Compressor including motor and Air 
Dryer based on equipment running hours as specified in the O&M Manual for the equipment is in scope of 
bidder. This shall also include onetime replacement of air dryer resin prior to the completion of AMC contract. 
BHEL shall operate equipment ensuring equal wear and tear. Maintenance kit shall be provided based on 
equipment actual running hours clocked during the operation. 

2.0 Detail description of Equipment: -

SL. 
NO.

EQUIPMENT MAKE & MODEL Qty.

1 AIR COMPRESSOR WITH MOTOR (15 
Nm3/min. @ 8.5 kg/cm2(g))

As per Bidder 2 nos. (1W+ 1S)

2 AIR DRYER (15 Nm3/min. @ 8.5 kg/cm2(g)) As per Bidder 2 nos. (1W+ 1S)

3.0 General Checklist for Air compressor:- 
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MAINTENANCE OF SCREW COMPRESSOR 

� Carry out external cleaning of equipment. 

� Check the oil level in the tank if low top-up with oil. 

� Change the lube oil & lube oil filter element. 

� Check the tightness of foundation bolt & take corrective action, if applicable. 
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� Check the coupling gear installed between compressor and motor if found damaged then replace and 
realignment to be done. 

� Check & clean the air breather in oil tank. 

� Clean the inlet air filter element and replacement on need basis. 

� Checking / cleaning of all heat exchangers (including hydro testing). 

� Checks the leakage in oil line, water line and airline if found then rectify the same. 

� Cleaning of cooling water inlet line strainer, back flushing of air and oil cooler, air purging oil scavenging 
& connecting tube, Cleaning & servicing of moisture separator installed at compressor outlet, cleaning & 
replacement of all moisture & dust separating filter elements as prescribed by manufacturer. 

� Assisting for inspection / repair / servicing during expert visit as per instructions. 

� Overhauling of compressor unit as per schedule and requirement. Overhauling to be carried out as per 
manufacturer recommendation. 

� Bidder has to maintain the records of operation, maintenance and overhauling activities with dates. 
Reports needs to be circulated every month. 

� End customer observations and necessary corrections need to be carried out as per requirement. 
Equipment should be operated at normal vibration levels as per ISO norms. Any deviation in vibration 
levels should be addressed immediately and corrections to be done on priority. 

� Take trial run for smooth operation. 

� Equipment external and internal cleaning to be done at regular interval. 

� Equipment painting to be done during every overhauling. 

� Alignment corrections and mounting pads replacement to be carried out as per requirement. 

� Motor decoupling and coupling to be carried out as per requirement 

� Replacement of air-end and its accessories and any other components needs replacement is in bidder’s 
scope. 

� Spill over oil / water / grease / cotton waste / etc in surrounding area and floor to be cleaned as per the 
instructions of end customer. 

� Check for Electrical connections intact. 

� Check for compressor control panel as per manufacturer recommendation. 

� Any other maintenance as recommended by manufacturer. 

MAINTENANCE OF AIR DRIER 

� Carry out external cleaning of equipment. 

� Clean the suction filter/ moisture strainer. 

� Check the tightness of foundation bolts & take corrective action if required. 

� Assisting for inspection / repair / servicing during expert visit as per instructions. 
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� Filling / refilling of desiccant as per requirement. 

� Check change over valve & replace if required. 

� Check for any leakages in pipeline & replace if required. 

� Take trial run for smooth operation. 

� Equipment external and internal cleaning to be done at regular interval. 

� Equipment painting to be done during every overhauling. 

� Spill over oil / water / grease / cotton waste / etc in surrounding area and floor to be cleaned as per the 
instructions of end customer. 

� Any other maintenance as recommended by manufacturer. 

4.0 Tools and tackles  

����	�����
��<��	�����������������������
������
����
���������
��������
��
���0������G	����		����
������F� ��� 
��� ���

��� �����	
� ��	�	�� 0������ 	����� ��
� ������ ��'� ����'� ��� ���
��	�
���� ���� 
��
������������
'���� 
��	�� �
��	"� �����'�� !��	������	�	�������������
����������
������������
���	�����

��<��	��
���	�������	
���

Z������"�������� 
�� �����	������	�
��������	���� 
���	�:� 
��<��	������� z�
������ 
���	�:�
��<��	{� ����
����
�������
��
�	����
����
������
���
����"�	
����������	����������	
�������
�����

5.0 Measuring Instruments and commissioning Spare  

J��	������ !�	
�����
	� ��<�� �����
���� ��
��"� ���
����
��"� ����
���� ��
��"� ���	�� ��
��� ����� ���

�������� 
�� 
��� 0������ ��� 
��� ���

��� �����	
� ��	�	�� 0������ 	����� ��
� ������ ��'� ����'� ���
���
��	�
��������
��������������
'����
��	���
��	"������'��!��	������	�	�0�����������
����������
���
�����������	
�����
	��
���	�������	
��

Z������"�������� 
�������	������	�
��������	�������	��������	
�����
	����������		�������	
���	�
�����������		�������	
���	���������
�������
��
�	����
����
������
���
����"�	
����������	�������
���	
�������
�����

6.0 0������ �	� 
�� �������� ���� 
��� 	���
'� ����	� ��<�� �����
	"� ���� 
���	"� 	���
'� 	���	� �
�� ������� 
���
����
��������

7.0 !����	���������<����"�0�������	�
����
�
��	����������
�������
����4R���	����
���
��������

8.0 9��� 0���<����� J���
������"� 0������ �	� 
�� 	������� ���� �
���
�� 
��� ���
��		��� ��
�� 	�
�	���
��'�
�
���
����
�����
��	���
���������<�GQ����<������'	F������
��
������

9.0 0�������	�
��	����
�
�������������=�
��
�G�=F�������
��
���0���<�����J���
��������

10.0 !����'��������
��
�������
���
������
	�����		����	�����
����
��
�������
��������'��������	�����
������������������
�����������

Page 301 of 305Page 322 of 328



 
2 X 490 MW NCTPPP, DADRI, STAGE-II

COMPRESSED AIR SYSTEM   

SPECIFICATION No: PE-TS-436-555-A001 
VOLUME: III 
SECTION: 8 
REV. 00 DATE: 19.03.18 
SHEET 1 OF 1 

�

 
�

�

 
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION: 8 
 

LIST OF DRAWINGS 
 
 
 
 
 
 
 
 
 
 
 
 
 

Page 302 of 305Page 323 of 328



P
ag

e 
30

3 
of

 3
05

P
ag

e 
32

4 
of

 3
28

7.
   

An
y 

ot
he

r I
ns

tr
um

en
t(

s)
 a

nd
 v

al
ve

(s
) s

pe
ci

fie
d 

el
se

 w
he

re
 in

 sp
ec

ifi
ca

tio
n.



Page 304 of 305Page 325 of 328





Page 305 of 305Page 326 of 328

T
P
-
P
E
M
:
 
C
O
O
L
I
N
G
 

W
A
T
E
R
 
-
 
S
U
P
P
L
Y

T
P
-
P
E
M
:
 
C
O
O
L
I
N
G
 

W
A
T
E
R
 
-
 
R
E
T
U
R
N

T
P
-
P
E
M
:
 
C
O
O
L
I
N
G
 

W
A
T
E
R
 
-
 
S
U
P
P
L
Y

T
P
-
P
E
M
:
 
C
O
O
L
I
N
G
 

W
A
T
E
R
 
-
 
R
E
T
U
R
N

T
P
-
P
E
M
:
 
C
O
O
L
I
N
G
 

W
A
T
E
R
 
-
 
S
U
P
P
L
Y

T
P
-
P
E
M
:
 
C
O
O
L
I
N
G
 

W
A
T
E
R
 
-
 
R
E
T
U
R
N



�  
2 X 490 MW NCTPPP, DADRI, STAGE-II

 
COMPRESSED AIR SYSTEM

 

SPECIFICATION NO. PE-TS-436-555-A001 
VOLUME : III 
SECTION : 9 
REV: 00 DATE: 19.03.18 
SHEET  1 OF 1    

�

�

�

 
 
 
 
 
 
                                                      
 
 
 
 
 
 
 
 
 
 
 
 

          
VOLUME-III 
SECTION 9 

Guaranteed Power Consumption for Compressed Air 
System 

(To be filled by bidder & be submitted along with offer) 
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