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           SPECIFICATION NO.  PE-TS-415-555-A001 

                              TECHNICAL SPECIFICATION FOR                  INTENT OF SPECIFICATION 

          COMPRESSED AIR SYSTEM             SECTION    I

                           1X660 MW BHUSAWAL TPP UNIT 6 REV – 00                                 DATE: 22.02.2019

1.0 INTENT OF SPECIFICATION 

1.1 The specification is intended to cover Supply part, Services part and Mandatory 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, mandatory 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, preparation of 
layout drawings and carrying out Performance guarantee / Functional / Demonstration tests at 
site (As applicable), training of customer/client 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 as specified above, amendment & agreements 
till placement of order. 

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, erection and commissioning of 
COMPRESSED AIR SYSTEM. 

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 high 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.

1.5 The general term and conditions, instructions to tenderer 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 
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 SECTION-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 implication on account of the same. Further in case of any missing information in the 
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           SPECIFICATION NO.  PE-TS-415-555-A001 

                              TECHNICAL SPECIFICATION FOR                  INTENT OF SPECIFICATION 

          COMPRESSED AIR SYSTEM             SECTION    I

                           1X660 MW BHUSAWAL TPP UNIT 6 REV – 00                                 DATE: 22.02.2019

specification not brought out by the prospective bidders as part of 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 / clarifications, if any, should be very clearly brought out clause by clause in the 
format enclosed in the specification; otherwise, it will be presumed that the vendor's offer is 
strictly in line with NIT specification. Each deviation shall be furnished with its cost of withdrawal 
in both priced and un-priced bid. In case of No-deviation, bidder to furnish the No-deviation / 
compliance certificate in the format enclosed in SEC-III of this specification. 

1.9 In case all above requirements are not complied with, the offer may be considered as incomplete 
and would become liable for rejection.  

1.10 Unless specified otherwise, all through the specification, the word contractor shall have same 
meaning as successful bidder /vendor and Customer/ Purchaser/Employer will mean BHEL and 
/or MAHAGENCO and /or DCPL.  
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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 Total lump sum for Equipment & Services as specified, comprising of design & engineering, 
manufacture, inspection & testing at manufacturer’s works, painting at manufacturer’s works, duly 
packed for transportation, delivery to site, unloading storage & handling at site, erection & 
commissioning, carrying out performance/acceptance tests at site & final painting of complete 
Compressed Air System consisting of following equipment: 

1.1.1 Three (3) Nos. Instrument Air Compressors (Oil Free Screw) each of minimum 40.5 NM3/Min capacity at 
8.5 Kg/sqcm (g) discharge pressure with suction filter with silencer, inter cooler and after cooler with 
moisture separators, automatic drain traps, instruments, control system and other accessories.  

1.1.2 Three (3) Nos. refrigerant type Air Drying Plants of minimum 45.0 Nm3/min capacity (1.1 times the IA 
compressor capacity) with all instruments, control panels and other accessories as specified. 

1.1.3 Three (3) Nos. Service Air Compressors (Oil Free Screw) each of minimum 40.5 NM3/Min capacity at 
8.5 Kg/sqcm (g) discharge pressure with suction filter with silencer, inter cooler and after cooler with 
moisture separators, automatic drain traps, instruments, control system and other accessories. 

1.1.4 Seven (7) Nos. Air Receivers of 20 cum capacity each adjacent to compressor house and one (1) no of 
10 cum capacity in TG hall. Each air receiver shall be complete with instruments, relief valve, drain 
connection with electronic timer controlled solenoid operated automatic trap stations and other 
accessories as specified. 

1.1.5 Three (3) Nos. Electronic Dew point meters and six (6) numbers flow meters. 

1.1.6  Pipes and fittings for compressed air line & interconnecting airline, cooling water line including 
hanger/supports, auxiliary structural members etc. inclusive of all cu-tubing for control air piping, 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 including 
drain piping - Lot.

1.1.7    All airline and water line valves – Lot. 

1.1.8 Field instruments as specified in technical specification, all instruments necessary for performance 
testing of compressors as well as air drying plants – Lot.

1.1.9 Microprocessor/PLC based integrated control system for each compressor and dryer. – Lot.

1.1.10 Cables as specified – Lot. 

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

1.1.12 Any other item not included above or in specification but required for Compressed Air System. 

1.1.13 All commissioning spares & consumables for trouble free operation shall be in scope of bidder.   

1.1.14 Civil works:- Minor dressings of foundation blocks, equipment grouting, supply and fixing of supports etc. 
on walls, foundations; floor and trenches will be done by successful bidder. 
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1.1.15 Erection and commissioning of compressed air system. 

2.0 TERMINAL POINTS: 

2.1 Bidder will terminate compressed air piping at common IA header and common SA header downstream 
of air receiver with isolation valve as per enclosed tender drawing.

2.2 200 Nb Cooling water supply pipeline connection will be provided by the purchaser outside the 
compressor house (at 10.0 m from compressor house building). The return hot water shall be terminated 
by the contractor at the same location. Further interconnection from these terminal points shall be in 
bidder’s scope. Refer enclosed tender drawing. 

3.0  EXCLUSIONS: 

3.1 HT motors for Air compressors. HT motors are not in bidder's scope of supply, bare motors only shall 
be supplied as free issue by BHEL to successful bidder based on motor inputs furnished by bidder, like 
motor rating and TS (Torque - Speed) curve. The responsibility for satisfactory operation for combined 
performance of compressors & motors shall rest with the bidder only as if, the drive motors also have 
been supplied by the bidder. Couplings, base plate, foundation bolts, any other fittings, etc. as required 
shall be supplied by the bidder only. BHEL shall supply motors to successful bidder works for shop 
testing of compressors with job motors. All other motors (mandatory spare) shall be dispatched by BHEL 
directly to project sites. 

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

3.3 Civil works including construction of compressor house, foundation of all compressor, air dryer and
             air receiver, pipe / cable trenches.   

3.4 Lighting and ventilation of compressor house. 

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

3.6 Compressed Air Distribution Piping running from isolation valve of the IA & SA header after the air 
receivers outside the compressor house. 

4. SUB-VENDOR ITEMS 

The tentative make of Sub-vendor items shall be generally as per Annexure-I, Section IA enclosed 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 Section 
IIIA. Any documents other than those indicated in Section IIIA will not be reviewed and will not form part 
of contract. 

6. DRAWINGS/ DOCUMENTS REQUIRED DURING DETAIL ENGINEERING

List of drawing / document required to be submitted during detail engineering is attached in Annexure-III, 
Section IA. 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 implication shall be 
entertained by BHEL. 
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7. DRAWINGS DISTRIBUTION SCHEDULE 

Drawing/document needs to be submitted by successful bidder during detail    engineering shall be as 
per Annexure-II, Section IA.

8. DRAWINGS ENCLOSED WITH THE SPECIFICATION 

Drawings as per Annexure-IV, Section IA enclosed will form part of the specification.

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. MANDATORY SPARES 

General requirement of mandatory spares will be as per the list enclosed under Annexure-V, Section IA. 
The successful bidder immediately after approval of PID, Layout & equipment/ instrument data sheets 
/GA will prepare detailed list of mandatory spares with regard to their exact quantities, applicability/ non 
applicability; supply of alternate items against non-applicable items etc. This list will be submitted to 
customer for getting their approval. The successful bidder will proceed for ordering only after approval of 
the list. BHEL reserves the right to buy any or all the mandatory spares parts as mentioned in the list. 

10.  GUARANTEED POWER CONSUMPTION 

Bidder to furnish the Guaranteed power consumption (GPC) as per the format attached at Section IIIF of 
this specification. Bidder to furnish GPC along with its technical bid and not in sealed priced bid. 

11. 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, successful bidder to 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 explorer version – Minimum Internet Explorer 7 

� 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. 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 of the Technical Specification along with Cost 
of Withdrawal. 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.

12       BIDDER TO NOTE THE FOLLOWING INFORMATION:

12.1 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. 

12.2.1 Compressor and air dryer shall be designed for cooling water (clarified water) with inlet temp of thermal 
36 deg C and terminal pressure 10 kg/sqcm(g). Bidder to restrict the temperature rise to 10 deg C and 
pressure drop across Compressed Air System within terminal points to 10 MWC. Qty of cooling water 
shall be 180 cum/hr (Maximum) considering working equipment only. 

12.3 Design Inlet conditions for Compressor 
a) Temp : 45.0 Deg C 
b) Relative humidity : 85% 
c) Altitude : 210.0 m above MSL 

12.4 Design, all calculations, equipment selection criterion, layout drawings/schemes/G.A. drg and 
documents like data sheet/Technical particulars etc. shall be prepared by successful bidder and shall be 
subjected to Customer & BHEL approval during detail engineering stage. 
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12.5 The maximum velocity to be considered in compressed air shall be 20.0 m/s (under Average pr. & Temp. 
Conditions).

12.6 All drawings and documents shall be computer based. 

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

12.8  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. 

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

12.10 Performance test (capacity and power consumption) for compressors shall be carried out at shops with 
job motor only.

12.11 All the instruments as required for performance testing shall be arrange 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. 

12.12 The height of unit air receiver shall be limited to 4M. 

12.13   Access platform required for the maintenance of instruments/valves on the air receivers shall be in 
bidder’s scope of work. 

12.14   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.

18 of 527

DATE: 30.01.2020

REV - 01



1X660 MW BHUSAWAL TPP UNIT 6 

COMPRESSED AIR SYSTEM

SECTION IA  

(TECHNICAL REQUIREMENT - MECHANICAL) 

BHARAT HEAVY ELECTRICALS LTD 
POWER SECTOR PROJECT ENGINEERING MANAGEMENT

NOIDA-INDIA 

19 of 527



1X660 MW BHUSAWAL TPP, UNIT 6

COMPRESSED AIR SYSTEM 

Spec. No: PE-TS-415-555-A001

REV 00 
DATE 22.02.2019 

SECTION: IA

                                                                                 

1. CODES AND STANDARDS 
1.1 The design, manufacture, inspection, testing, site calibration and installation of all 

equipment and items covered under this system shall conform to the latest editions of 
codes and standards mentioned below: 

1.1.1 ISO 1217 Annexure C: Displacement compressors – Acceptance test. 

1.1.2 IS 2825: Code for unfired pressure vessels. 

1.1.3 IS 1239 Part 1: Mild steel tubes, tubulars and other wrought steel pipes. 

1.1.4 IS 1239 Part 2: Mild steel tubes, tubulars and other wrought steel fittings. 

1.1.5 ASTM A312: Standard specification for seamless, welded and heavily cold worked 
austenitic stainless steel pipe. 

1.1.6 ANSI B 16.5: Steel pipes flanges and fittings. 

1.1.7 ANSI B36.19: Carbon, Alloy and Stainless steel pipes – Dimensions.  

1.1.8 IS 7938: Air receivers for compressed air installation. 

1.1.9 IS 11989: Compressed Air Dryers. 

1.1.10 ISO 7183: Compressed air dryers - specification and testing. 

1.1.11 ISO 7183 (part II): Compressed air dryers – performance rating. 

1.1.12 IS 2062: Steel for General Purpose – Specification. 

2. SYSTEM DESCRIPTION 
2.1.1 Compressed air system is provided in the power plant to supply compressed air 

through the distribution network to various user points.  

2.1.2 The compressed air system is comprised of the instrument air system and the 
plant/service air system.  Instrument air is required for the various pneumatically 
operated valves and instruments in the power plant, while plant air is required for 
general plant services. 

2.1.3 The compressed Air plant shall be located inside the air compressor building. Air 
receivers shall be located outdoor. 

2.2 Compressed Air System includes the following 

2.2.1 Three (3) nos. (2 working + 1 standby) Instrument air compressors and three (3) nos. 
Plant air compressor (2 working + 1 standby), including drives, intercoolers, after 
coolers, step up gearbox, silencer and other accessories. 

2.2.2 Three (3) nos. (2 working + 1 standby) air-drying plants (ADP) each suitable for 
connecting to individual instrument air compressor. 

2.2.3 Intake air filters. 

2.2.4 Seven (7) nos. air receivers, (4 nos. for instrument air service and 3 nos. for plant air 
service) near compressor house. One (1) no as Unit air receiver in TG Hall (instrument 
air service).  

2.2.5 Interconnecting piping, valves, fittings, supports/hangers, control air tubing (complete 
with valves and fittings between air receivers, compressor and local panel for each 
compressor), cooling water piping & valves for safe and satisfactory operation of air 
compressors.   
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2.2.6 Instruments including the electronic on line dew point meter with suitable sampling 
connection and isolation valve at the outlet of each Air Drying Plant shall be provided.                  

3. DESIGN INPUTS/ CRITERIA  

4.1  AIR COMPRESSORS 
3.1.1 The capacity of each instrument air compressor shall be 40.5 NM3/min. Delivery 

pressure will be 8.5 Kg/cm2 (g) at compressor outlet while 8.0 Kg/cm2 (g) at ADP outlet.  
Each compressor will be designed to deliver the nominal capacity at the required 
delivery pressure. 

3.1.2 The capacity of each plant air compressor shall be 40.5 NM3/Min. Delivery pressure 
will be 8.5 Kg/cm2 (g) at outlet of SA compressor. 

3.1.3 Air compressors will be multi stage oil free, screw type complete with necessary inter 
coolers, after coolers, piping valves, instrument and other accessories with built-in 
control panel. 

3.1.4 The compressors' capacity will be designed for 450 C DBT and 85% RH at atmospheric 
pressure at site & at 210.0m above mean sea level (MSL). 

3.1.5 Testing of compressor shall be as per ISO 1217. 

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

3.1.7 The maximum continuous motor ratings shall be arrived at considering 15% margin 
over the duty point input.

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

3.1.9 Noise level shall not exceed 85 dBA plus tolerances as per ISO standard when 
measured at a distance of 1.5 meter above the floor and 1.0 meter from the compressor 
under free field conditions. Acoustic enclosure, if required, shall be provided to meet 
the above condition.  

3.1.10 The compressed air velocity shall be limited to 20 m/s. 

3.1.11 The material of construction for the Air Compressor shall be as mentioned in the 
specification. 

3.1.12 The delivered air from compressor shall not contain any trace of oil, grease or any other 
impurity and size of the particle in delivered air shall not exceed one micron. 

3.2 ROTOR. 

3.2.1 Rotors will be one-piece construction with a suitable forged steel coated with corrosion 
resistant material to minimise leakage and wear. 

3.2.2 The rotors will have an asymmetric profile, so as to keep leakage losses to a minimum 
and ensure high efficiency. 

3.2.3 Highly precise timing gears will be mounted on the rotor shafts to maintain the rotors in 
correct relative position. 

3.2.4 These gears will be designed to counteract the axial forces incurred in compression. 

3.2.5 Rotors shall be dynamically balanced. 

3.2.6 Shaft sealing and retainers shall ensure non mixing of oil with air. 

3.2.7 Gaskets shall be of asbestos free material. 

3.2.8 Lubrication oil shall be ISO VG32 or equivalent.  

3.3 AIR DRYING PLANT. 
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3.3.1 The air drying plant shall be refrigerant type. The capacity of ADP shall be 45 NM3/Min 
each.

3.3.2 Atmospheric pressure dew point shall (–) 20 deg C. Dryers shall be suitable for part 
load operation while maintaining the outlet air dew point as specified. 

3.3.3 Line pressure dew point shall be (+) 3 deg C.

3.3.4 The material of construction for the Air drying plant shall be mentioned in specification.

3.4 AIR RECEIVER. 

3.4.1 The capacity of 07 nos. air receivers provided near to compressor house shall be 20 
m3 (nominal) each, for 01 no air receiver provided in TG hall as unit air receiver shall 
be 10 m3 (nominal). 

3.4.2 The air receivers shall be vertical self-supporting cylindrical vessels with supporting 
legs for resting on their foundation. 

3.4.3 Design Pressure & Temperature for the air receiver shall be 10.0 kg/cm2 (g) & 800 C 
respectively. Air receivers shall be designed as per ASME Section VIII or IS: 2825. 

3.4.4 The material of construction of shell, dished ends, flanges etc. of the air receivers shall 
be of carbon steel as per IS: 2002 / SA 516 Gr 70 / equivalent. 

3.4.5 Air receiver shall be provided with nozzles, air release vents, safety valve, pressure 
gauge, temperature gauge, minimum 500 mm dia. manhole for inspection. 

3.5 INTAKE FILTER 

3.5.1 Dry type suction air filters will be provided at the compressor inlet to prevent dust and 
dirt from entering the compression chambers of compressors. The filtering efficiency 
shall be 99 %, down to 3 microns.  Sound suppressing characteristics will be 
considered in the filter design. 

3.6 PIPING AND VALVES (WITHIN COMPRESSOR HOUSE) 

3.6.1 All interconnecting compressed air piping shall conform to ASTM A-312 grade 304. 
Thickness shall be schedule 40S as per ANSI B 36.19 for size 40 Nb and below and 
for size greater than 40 Nb thickness shall be 10S as per ANSI B 36.19.  All cooling 
water piping will be IS-3589 Gr.410/ IS-1239 Heavy grade. Oil Piping shall be API 5L.  
The fittings shall be conforming to relevant BIS standard and Grade equivalent that of 
parent pipe Grade. Compressed air piping handling hot air will be suitably insulted so 
as to restrict surface temperature to 60 deg. C. The compressed air pipe joints will be 
screwed type for sizes up to 80 NB and above 80 NB the same will be butt welded. 
Cooling water lines of 50 Nb and above shall be joined by butt welding and 40 Nb and 
below by socket welding. 

3.6.2 Necessary auto drain shall also be provided at strategic points in compressed air line. 

3.6.3 VALVES

3.6.3.1  Compressed Air service. 

 a) All airline valves shall be ball valve type. For compressed air 

application, valve material shall conform to A351 CF8M for Cast Stainless 

Steel body, A182 F304 for forged body. Valve shall be forged body upto 50 

mm NB and Cast body above that size. 

3.6.3.2 Water service 

 a) Cooling water / drain water application valve shall be gate / globe / ball valve type. 
Valve material shall be Cast iron for size 65 Nb and above; gun metal / forged carbon 
steel for sizes 50 Nb and below. 

3.6.3.3 End connections shall be screwed or flanged as required. 
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3.6.4  The velocity of compressed air in pipe shall be as under: 

  a) For pipe size 50 Nb and below: 20 m/s. 

  b) For pipe size above 50 Nb: 20 m/s. 

3.7 LAYOUT CONSIDERATION 

3.7.1  Air compressors will be located indoor in a separate compressor room. 

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

3.7.3 Complete ADP equipment shall be preferably mounted on a skid and located indoor. 

3.7.4 Compressor house building has already been finalised, refer the layout attached, 
bidders have to accommodate the equipments in that allocated space. 

4.  OPERATION & CONTROL PHILOSOPHY 
4.1 The necessary instrumentation and control has been provided for safe and trouble 

free operation of compressed air system. 

4.2 Individual compressor control shall be through microprocessor based control system 
meeting specification requirements. 

4.3 Overall controls of the Compressed Air System shall be through DCS. 

4.4 Depending upon operational requirement each compressor can be selected and 
operated in following mode:

4.4.1 Local mode: Individual compressor is operated from Local Integral Control System. 
This mode of operation shall be selected through individual microprocessor. During this 
mode the individual compressor start / stop command shall be executed by respective 
microprocessor.  Required application / operational software with logic for start 
permissive / start / stop / run etc. are pre-loaded in the microprocessor, which in turn 
control the compressor as the case may be. Loading & unloading of the compressor 
shall be as per the operating pressure band setting in the individual microprocessor. 
Logic built in compressor’s individual microprocessor based control system shall take 
care the signals from transducers with in the compressor. 

4.4.2 Remote mode: Individual compressor is operated through DCS. This mode of operation 
shall be selected through individual microprocessor. However during this mode 
individual compressor start / stop command shall be executed by DCS, before giving 
start / stop command from OWS the compressor “Remote selected” shall be ensured 
from the compressor room. As in local mode microprocessor with pre-loaded 
application / operational software consisting of logic for start permissive / start / stop / 
run etc. will control the individual compressor. During this mode also loading & 
unloading of the compressor shall be as per the operating pressure band setting in the 
individual microprocessor.  

4.4.3 Logics for the external signals out of the compressor shall be taken care by DCS for 
overall control, operation and monitoring of complete compressor plant. 

4.5  Operation of Compressed Air System. 

4.5.1 Instrument air system consists of 3 numbers of Compressors (02 working + 01 
standby), 03 numbers of Air Drying Plant (02 working + 01 standby), air receivers and 
distribution network of piping and valves. 

4.5.2  The compressors are operated in cascade mode of operation. The operation of 
compressors is carried out as under, say of IA compressors:  

� Initially, the pressure setting in all 03 numbers compressors is set in cascading 
mode, with higher pressure settings (say for Compressor No.01 - 8.5 kg/cm2 for 
unloading & 8.1 kg/cm2 for loading, For Compressor No.02- 8.3 kg/cm2 for unloading 
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& 7.9 kg/cm2 for loading) for working and lower pressure settings (say 8.0 kg/cm2

for unloading & 7.4 kg/cm2 for loading) for the standby compressor. 

� To ensure auto start-up of standby compressor, all the three compressors are 
started together. 

� The pressure starts building up in the system. Once the header pressure crosses 
the unloading pressure of standby compressor, the standby compressor unloads 
and then subsequently goes into idle / standby mode. 

� Then the header pressure is maintained by unloading / loading of working 
compressors. 

� In case of trip/failure of working compressor, the header pressure starts dropping. 

� As soon as the header pressure reaches the loading pressure of standby 
compressor (say 7.4 kg/cm2), the standby compressor automatically starts by 
sensing the header pressure. 

4.5.3  Operating procedure of plant air compressors is same as IA compressors described in 
4.5.2 above.

4.5.4  For ensuring IA at all the time, intermediate IA and plant air headers are connected 
through check valve and a motor operated valve such that compressed air can flow 
from plant air to IA intermediate header. For this purpose, an analogue signal from PT 
mounted on IA header shall be taken to DCS and from DCS this MOV would be 
operated. In case of low pressure in IA header, MOV shall be opened to ensure 
availability of IA upstream of air drying plant. For actuating MOV, following pressure 
setting may be done: less than or equal to 7.0 kg/cm2 – MOV to open, & pressure 
greater than or equal to 7.5 kg/cm2 – MOV to close.

4.5.5  All the process inputs (digital or analog), other than specific to compressors are taken 
directly to compressed air system DCS for monitoring the system.

4.5.6  DCS shall have soft link interfacing with each individual compressor’s microprocessor 
based control system, and HW signals required for start / stop, load / unload 
commands, local / remote operation, general warning and shut down, interlocks & 
protection (Logics for interlock and protection of compressor are inbuilt in their own 
microprocessor based control system and shall be further deliberated during detailed 
engineering. 

5.5.7  The compressor automatic or local operation, general warning / alarm, compressor 
loading /unloading will be hardwired to DCS as a general philosophy. RTD and BTD 
temperature signals of compressor motor shall be wired to individual compressor 
microprocessor panel for tripping of compressor in case of high temperature. Control 
signals from compressor switchgear shall be wired to individual compressor 
microprocessor panel for interlock. The running status of air driers will also be available 
in the DCS. 

5.5.8  Each air receiver shall be provided with automatic, no air loss type drain valve for 
removal of drain.

5.5.9 Necessary anti-vibration pads for free standing shall be provided in case of vertical 
control panels. 

6.0  PAINTING SCHEDULE 
6.1  This shall be s per contract painting specification. A separate document, Painting 

schedule shall be submitted for approval during detailed engineering. 
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