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1.0 INTENT OF SPECIFICATION 
 

1.1 The specification covers design, engineering, manufacture, supply / procurement,  
inspection and testing at vendor’s / sub vendor’s / manufacturer’s works, painting, 
forwarding, proper packing and shipment and delivery at site, unloading, handling & 
transportation, storage, preservation, security / safety at site, Erection & 
Commissioning, minor civil & structural (as applicable) works   as required   on FOR site 
basis, Performance and guarantee testing / demonstration testing  and handing over to 
BHEL’s customer of  HVAC SYSTEM as per details  in different sections / volumes of this 
specification and various pre-award agreements for 3X660 MW NABINAGAR TPP (FGD 
SYSTEM PACKAGE). 

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, performance and guarantee/demonstration 
testing   of HVAC 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 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 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 
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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 format attached with GCC (Annexure-II Deviation sheet (Cost of 
withdraw), otherwise, it will be presumed that the vendor's offer is strictly in line with 
NIT specification.   

 
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”, “section C1A (BHEL section C & C1B (Customer spec), later 
shall supersede, 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 of GCC 
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PAGE - 1 - OF 31 

1.00.00 BACKGROUND 

A Joint Venture Agreement was signed between NTPC and BSEB/ Govt. of Bihar on 
14.02.2008 for Establishment and Operation & Maintenance of 3x660 MW capacity 
coal based thermal power project near Nabinagar Distt Aurangabad Bihar and 
thereafter a Joint Venture company namely, Nabinagar Power Generating Company 
Private Limited (NPGCPL) was incorporated with equity structure of 50% each by 
NTPC and BSEB on 09.09.2008.The project shall be a mega project and shall be 
implemented during XII Plan period.  

1.01.00 Location 

The plant is located in Aurangabad district of Bihar at a distance of about 15 kms. 
from Barun in Aurangabad district of Bihar and is approachable from NH-2 through a 
20 kms (approx.) long single lane metalled road.  The Aurangabad city is about 55 
kms. from project site. 

Nearest railway station is Ankorha on Sone – Garwa Road Section of Eastern 
Central Railway at about 1.0 Kms. from the project site.  

 Airport 

The nearest airport at Gaya is at a distance of about 120 Kms from project site. The 
distances of site from Patna Airport and Varansi Airport are about 250 Kms & 220 
Kms respectively. 

 Vicinity plan of the proposed project is placed at Annexure -I 

1.02.01 Land  

About 2500 acres of land required for the project (main plant, township, ash disposal 
areas and corridors etc.) has been identified. Govt. of Bihar have accorded in-
principle clearance for availability of land vide letter dated 15.06.2007 and 
27.02.2009. 

1.02.02 Coal  

Coal requirement for the project is estimated about 11.25 million tonnes/annum 
corresponding to 90% PLF. Likely coal source for the project is North Karanpura 
coalfields of CCL.  

Application for Long Term Coal Linkage has been submitted to Ministry of Coal, Govt. 
of India on 21.06.2007 & 06.10.2008. 

1.02.03 Water  

The project site is located near the river Sone and the make up water requirement for 
the project is proposed to be drawn from the pondage created by Indrapuri Barrage 
on river Son, which is about 3 kms from the proposed site.  

Make up water requirement for this project would be about 7550 Cu.M/hr with ash 
water recirculation system and about 8480 Cu.M/hr with once through ash water 
system.  
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Govt. of Bihar has accorded water commitment for availability of 125 cusecs of water 
vide letter dated 06.06.2007. 

1.03.00 Railway Siding  

 Employer intends to construct the Railway siding to project site from the nearest 
existing railway line. However, the same may not be available to the bidder for his 
use to transport equipment & material. 

Bidder may visit the site and acquaint themselves with the facilities available. 

1.04.00 (i) Coal Quality Parameters / Fuel Oil Characteristics & Plant Water details: 

 The coal quality parameters and Fuel oil Characteristics are indicated in Table-1 & 
Table-2A & 2B resp. below. 

  Water data 

 (ii) Process water: 
      Source: 
      Terminal point: 
      Process water quality is based on COC given in Table-3. 

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

 (iv) DM water for Equipment cooling water system.  
       Terminal point: 
       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 Capacity : 3 x 660 MW

4.00.00 Metrological Data 

Important meteorological data from nearest observatory at Dehri is placed at Annexure -II. 

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 
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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% 

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 
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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.

For regular buildings less than 12m in height, design seismic base shear and 
its distribution to different floor levels along the height of the building may be 
carried out as specified under clause 7.5, 7.6 & 7.7 of IS:1893 (Part 1) and 
using site specific design acceleration spectra. The design horizontal 
acceleration spectrum value (Ah) shall be computed for the fundamental 
natural period as per clause 7.6 of IS:1893 (Part 1) using site specific spectral 
acceleration coefficients with appropriate multiplying factor given in Appendix-
I.

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      :  0.16g

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 ordinary moment resisting steel frames designed 
and detailed as per IS:800 : 0.04 

b) for braced steel frames designed and detailed as per 
IS:800

: 0.03 

c) for special moment resisting RC frames designed and 
detailed as per IS:456 and IS:13920 : 0.024 

d) For RCC chimney : 0.08 

e) For Liquid retaining tanks : 0.048 

d) for Steel chimney and Absorber tower : 0.06 

d) for design of structures not covered under 2 (a) to 2 (f) 
above and under 3 below : 0.04 

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

    : 0.08 

 Note: g = Acceleration due to gravity 

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

 HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
In units of ‘g’ for BRBCL project

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

(Sec) 2% 3% 5% 
0.000 1.000 1.000 1.000 
0.030 1.000 1.000 1.000 
0.050 1.750 1.607 1.443 
0.100 3.737 3.060 2.374 
0.104 3.904 3.174 2.443 
0.123 3.904 3.401 2.753 
0.150 3.904 3.401 2.753 
0.200 3.904 3.401 2.753 
0.250 3.904 3.401 2.753 
0.300 3.904 3.401 2.753 
0.350 3.904 3.401 2.753 
0.400 3.904 3.401 2.753 
0.450 3.904 3.401 2.753 
0.500 3.904 3.401 2.753 
0.516 3.904 3.401 2.753 
0.550 3.662 3.401 2.753 
0.600 3.357 3.142 2.753 
0.607 3.320 3.105 2.753 
0.670 3.006 2.813 2.493 
0.700 2.877 2.693 2.386 
0.750 2.685 2.513 2.227 
0.800 2.518 2.356 2.088 
0.850 2.369 2.218 1.965 
0.900 2.238 2.094 1.856 
0.950 2.120 1.984 1.758 
1.000 2.014 1.885 1.670 
1.050 1.918 1.795 1.590 
1.100 1.831 1.714 1.518 
1.150 1.751 1.639 1.452 
1.200 1.678 1.571 1.392 
1.250 1.611 1.508 1.336 
1.300 1.549 1.450 1.285 
1.350 1.492 1.396 1.237 
1.400 1.439 1.346 1.193 
1.450 1.389 1.300 1.152 
1.500 1.343 1.257 1.113 
1.550 1.299 1.216 1.077 
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1 APPENDIX – I

 HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
In units of ‘g’ for BRBCL project

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

(Sec) 2% 3% 5% 
1.600 1.259 1.178 1.044 
1.650 1.221 1.142 1.012 
1.700 1.185 1.109 0.982 
1.750 1.151 1.077 0.954 
1.800 1.119 1.047 0.928 
1.850 1.089 1.019 0.903 
1.900 1.060 0.992 0.879 
1.950 1.033 0.967 0.856 
2.000 1.007 0.943 0.835 
2.050 0.982 0.920 0.815 
2.100 0.959 0.898 0.795 
2.150 0.937 0.877 0.777 
2.200 0.915 0.857 0.759 
2.250 0.895 0.838 0.742 
2.300 0.876 0.820 0.726 
2.350 0.857 0.802 0.711 
2.400 0.839 0.785 0.696 
2.450 0.822 0.769 0.682 
2.500 0.806 0.754 0.668 
2.550 0.790 0.739 0.655 
2.600 0.775 0.725 0.642 
2.650 0.760 0.711 0.630 
2.700 0.746 0.698 0.619 
2.750 0.732 0.685 0.607 
2.800 0.719 0.673 0.596 
2.850 0.707 0.661 0.586 
2.900 0.694 0.650 0.576 
2.950 0.683 0.639 0.566 
3.000 0.671 0.628 0.557 
3.050 0.660 0.618 0.548 
3.100 0.650 0.608 0.539 
3.150 0.639 0.598 0.530 
3.200 0.629 0.589 0.522 
3.250 0.620 0.580 0.514 
3.300 0.610 0.571 0.506 
3.350 0.601 0.563 0.499 
3.400 0.592 0.554 0.491 
3.450 0.584 0.546 0.484 
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1 APPENDIX – I

 HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
In units of ‘g’ for BRBCL project

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

(Sec) 2% 3% 5% 
3.500 0.575 0.539 0.477 
3.550 0.567 0.531 0.470 
3.600 0.559 0.524 0.464 
3.650 0.552 0.516 0.458 
3.700 0.544 0.509 0.451 
3.750 0.537 0.503 0.445 
3.800 0.530 0.496 0.439 
3.825 0.527 0.493 0.437 
3.850 0.523 0.490 0.434 
3.900 0.516 0.483 0.428 
3.950 0.510 0.477 0.423 
4.000 0.504 0.471 0.418 

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 
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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: 

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

b) The risk coefficient “K1”   : 1.07 

c) Category of terrain : Category-2 

7.00.0 FOUNDATION SYSTEM AND GEOTECHNICAL DATA  

7.00.01 Geotechnical data and foundation system for the respective project are enclosed at 
annexure-III. The corresponding bore logs are enclosed at annexure-IV. 

7.00.02 The available soil data is of vicinity of proposed structures, therefore, bidder shall 
carryout his own detailed soil 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. 

7.00.03      The Bidder should note that nothing extra whatsoever on account of variation 
between soil data collected by Owner and that found by the Bidder during 
geotechnical investigation by him or during execution of works, shall be payable. 

metres above the mean ground level
47 M /SEC
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Table-3
S.No Constituent As mg/I (except pH & 

turbidity) 
1. Calcium CaCO3 131 
2. Magnesium CaCO3 52
3. Sodium + Potassium CaCO3 65
4. Total Cations  CaCO3 248
5. Chloride CaCO3 20
6. Sulphate CaCO3 93
7. Nitrate CaCO3 10
8. Alkalinity CaCO3 125
9. Total Anions CaCO3 248
10. Iron(total) Fe 0.3 
11. Total Silica SiO2 22 
12. pH value --- 7.0-8.2 
13. Turbidity NTU 10 

Note:  Clarified water is used for CW system as make up & the CW system is 
expected to operate at about 5.0 – 5.5 Cycles of Concentration (COC) with 
suitable chemical treatment program using acid, scale & corrosion inhibitor 
dozing. As CW blow down water is tapped from CW system, the water quality 
of CW blow down shall accordingly be arrived by the bidder. 

Table-4
ANALYSIS OF DM WATER TO BE USED FOR  

MAKE-UP WATER TO CONDENSER

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 -7.2 
5.     Conductivity     Not more than 0.1 micro mhos/cm  
        excluding the effects of free CO2 

MAIN PLANT CONDENSER

CLARIFIED WATER ANALYSIS
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1. FUNCTION 

The purpose of the system is to provide HVAC system for different areas of 3X660 MW 
NABINAGAR TPP (FGD SYSTEM PACKAGE) under the scope of this tender. 

2. SYSTEM DESCRIPTION 

2.1 AC SYSTEM 

AC –Plant 

AC plant, in FGD control room building is provided to cater the air conditioning requirements 
of the control room for FGD control room building. 

The air conditioning plant shall comprise of 4 x 50% Air cooled condensing units (D-X type) 
type air conditioners with AHUs of suitable capacity with 4x50% configuration and other 
accessories as per the system/specification requirement. These AHU shall be located in AHU 
rooms located adjacent to / above the air-conditioned areas. The conditioned air from AHUs 
is distributed to the air-conditioned areas by galvanised sheet steel ducting and extruded 
Aluminium grilles / diffusers with volume control dampers and supporting frames. 

Controls for the AC & Ventilation (common) shall be DCS based. 

For balance offsite areas, Split Type Air Conditioners shall be provided as enumerated below:  

Split type air conditioners (air cooled) shall be provided to cater to the air conditioning 
requirements of auxiliary areas / buildings. Local isolator / MCB shall be provided with split 
unit’s / Cassette units. 

Hand operated remote and other accessories as specified. Local Distribution Boards 
containing Switch / MCB shall be provided for Split Air Conditioners.  Each split unit shall also 
be provided with suitable rating stabiliser. 

Single phase electrical feeders of following ratings shall be provided for split units. Bidder to 
ensure the suitability as per these feeder requirements.  

Capacity of Split AC Single phase supply 
feeder 

1.5 TR 32 Amp 
2 TR 

2.2 VENTILATION SYSTEM 

2.2.1 The Ventilation System is provided within the FGD control room building by MODULAR UAF. 
2.2.2 Battery and Battery charger room through exhaust fans and intake louvers. 

Please refer to relevant clauses of customer technical specifications section C-2 for other 
detail of system description. 
 

3.           DESIGN CRITERIA 
3.1 The outside design conditions considered are as follows: - 

 Summer Monsoon Winter 
DBT (°C) 45.0 34 5.0 
WBT (°C) 25.0 28 2.0 
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3.2         AC system: - 

The inside design conditions for Air conditioned area to be maintained are as follows: - 

� Temperature 24°C ± 10C & RH 50% ± 5%  

A minimum design margin of 10% shall be considered while designing the AC Plant capacity 
for each area. 

Following safety factor to considered while designing the AC system 

� Minimum 12.5% in RSH 

� Minimum 10% in RLH 

� 10% margin on dehumidified CFM 

For winter heating load calculation, 50% of combined light load and eqpt. / panel load as 
available in the room shall be considered. 

3.3 Ventilation System: - 

The inside design conditions for Ventilated area to be maintained are as follows: - 

� In the areas ventilated by evaporative cooling units, the inside dry bulb 
temperature shall be restricted to 3°C less than the summer ambient temperature 
(DB). 

� In dry type forced (mechanical) ventilation system, the inside temperature shall be 
restricted about 3°C higher than the summer ambient (outside) temperature (DB).  

The ventilation philosophy in various areas shall be as under 
S.No. Area Type of Ventilation ACPH 

1. FGD control room 
building 

Ventilation with modular UAF. 

Motorized Fire dampers will be provided in 
the supply air ducting of Cable Spreader 
room/MCC 

8  

2. General areas, like pump 
house, building etc. 

Combination of Supply and exhaust fan 20 

3. MCC / Switchgear rooms. 
etc. 

Supply fan & back draft dampers 30 

4. Battery rooms & other 
areas where gaseous 
fumes/ vapors are 
generated 

Combination of intake louvers & Exhaust 
air/Roof extractor fans. 

30 
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In addition to above, mechanical ventilation for other auxiliary buildings shall also be 
provided. 

3.4 All equipment shall be designed for continuous duty. 

3.5 For other design parameters refer to section C2-A, customer specifications. 

3. SYSTEM CAPACITY AND CONFIURATION: 

a) For AC Plant: - 

4x50 % (1W + 1S, minimum 35 TR Actual capacity) DX- type air cooled 
condensing unit shall be provided. 

b) For Ventilation system: - 

2 nos. each of minimum 80,000 CMH capacity (both working) MODULAR TYPE 
UAF shall be provided.  

4. LAYOUT CONSIDERATIONS: 

a) AC PLANT 

I. Air cooled DX-type condensing units for AC Plant shall be housed at the roof of 
FGD control room building. 

II. The AHUs for this AC Plant would be located inside AHU room located on the 
roof of FGD Control Room. 

III. 1 T Capacity Chain pulley block with/without Monorail arrangement shall be 
provided for the AHU for maintenance purpose. 

b) Ventilation system 

I. MODULAR UAF shall be placed at the roof of FGD control room building. 
II. MODULAR UAF shall be placed in open, exposed to ambient conditions and no 

masonry room shall be provided. Both pump and fan should be within the 
casing. 

III. The exhaust air from battery room shall be taken out through MS duct having 
epoxy coating, if required and the air shall be released above roof of the 
building.  

For other design parameters refer to section C2-A, customer specifications  

5. EQUIPMENT DETAILS: 

6.1 AC EQUIPMENT DETAILS 

6.1.1 Air cooled condensing unit  

Refer to relevant clauses of section C2-A, customer specifications 
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6.1.2 AIR HANDLING UNIT (DOUBLE SKIN TYPE) 

a) Motors shall be installed inside the AHU. 

b) Accessories, valves, controls and instruments etc. shall be provided as per 
customer approved PID 

c) Drain piping from the AHUs up to nearest drain point. 

d) Serrated rubber pads for vibration isolation 

e) For other details please refer to relevant clauses of section C2-A, customer 
specifications. 

6.1.3 STRIP HEATER PACKAGE AND HUMIDIFICATION PACKAGE 

a) One set of electrical strip heater package of suitable capacity shall be provided 
in supply air duct. Heater package shall be connected with thermostat / 
Humidistat which will be provided in return air path inside AHU Room. 

Temp element shall also be provided and the same shall be hooked with DCS 
system. RH and temp sensor shall be provided and the same shall be hooked 
with DCS system. 
 

b) One No. pan humidifier comprising heater, humidistat, water tank, low level 
switch over flow, draining, make up connection, float valves etc. for each AHU 
Room. 

For other details please refer to relevant clause of section C2-A, customer 
specifications 

6.1.4  Thermal and acoustic Insulation 
Please refer to relevant clause of section C2-A, customer specifications. 

 
6.2 VENTILATION EQUIPMENT DETAILS 
6.2.1 MODULAR UAF 

Each MODULAR UAF shall comprise of: 
a) Centrifugal fan and pump. 
b) Pump along with fan and other accessories shall be housed in sheet metal body as 

per Customer technical specification section C-2A 
c) Please refer to relevant clauses of Customer technical specification section C-2A for 

MODULAR UAF construction. 
 

6.2.2 CENTRIFUGAL FLOW FAN UNITS 
a) Please refer to relevant clauses of Customer technical specification section C-2A for 

centrifugal fan. 
 
6.2.3 WALL MOUNTED AXIAL FLOW FAN  

a) Adjustable damper, vibration isolators, nuts and bolts, back draft dampers etc. Shall 
be provided. 

b) These fans shall cater to the areas as indicated in the fan schedule of ventilation 
system 
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c) Please refer to relevant clauses of Customer technical specification section C-2A for 
detail construction of axial flow fan. 
 

6.2.4 ROOF EXTRACTOR UNIT 
a) Each roof extractor unit shall be complete with foundation bolts including screen at 

bottom. 
b) Please refer to relevant clauses of Customer technical specification section C-2A for 

detail construction of RE Unit. 
 

6.2.5 INSULATION 
a) Thermal insulation shall be provided for the duct exposed to sun / rain only.  
b) Please also refer to other relevant clauses of Customer technical specification 

section C-2A for detail of insulation. 
 

6.2.6 WATER PUMP SETS 
Each circulating water pump set for MODULAR UAF shall comprise of the following 

a) Pump (as per the specification) of adequate capacity to match the system 
requirement MODULAR UAF spraying arrangement. 

b) One no. adequately sized TEFC sq. cage induction motor suitable for 415V, 3 phase, 
50 Hz AC supply. 

c) One no. Pot type strainer at inlet complete with screen, drain arrangement etc. 
d) 150 mm dia. Dial Type pressure gauges one each at suction & discharge side of the 

pump set. 
e) One no. non-return (check) valve at discharge side of pump set. 
f) One set of base plate, coupling, coupling guard, anti-vibration mountings, 

foundation bolts etc. 
g) Rain protection canopy for the pumps and motors, if located at outdoor shall be 

provided. 
h) Please also refer to other relevant clauses of Customer technical specification 

section C-2A for detail construction of water pump. 
 

6.3 COMMON FOR BOTH AC AND VENTILATION SYSTEM 
 
6.3.1 SHEET METAL WORK 

a) Air distribution would be done through ducting system, grilles and diffusers. All 
ducting shall be designed on equal friction method and fabricated as per IS: 655 

b) Supply air diffusers / grilles (Frame and Louvers of Diffuser/Grilles shall be of 
extruded aluminium of 1.2 mm thick section, duly powder coated) with volume 
control dampers for AC and Ventilation System. Return air Diffusers will have no 
Volume Control Damper. 

c) For other details please refer to relevant clauses of section C2-A, customer 
specifications 

 
6.3.2 FIRE DAMPERS 

a) Motorized fire damper shall be installed at supply and return air duct at suitable 
locations where duct pass through wall & floors for ease of isolation, maintenance 
and as well as for emergency operation. Fire damper in the supply and return air 
duct shall close on receiving fire signal from fire protection system and shall also be 
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possible manually from remote control panel. Necessary arrangement shall be 
incorporated in the duct for providing duct mounted multi- sensor detectors in the 
return air duct for all air conditioned areas. Also respective Air Handling Units / 
Modular UAFs shall trip on receiving fire signal from fire protection system. 
 

b) For fire damper refer to relevant clauses of section C2-A, customer specifications. 
 

6.3.3 PIPING VALVES ETC 
a) Refer to relevant clauses of section C2-A, customer specifications 

6. ELECTRICAL ITEMS: 

Refer to relevant clauses of section C2-A, customer specifications and section C-3, electrical 
portion of specifications.  

7. CONTROL PHILOSPHY  

A DCS based control system shall be provided for AC & Ventilation system. The DCS based 
control system shall cover the followings. 

� AC system for FGD control room building. 

� MODULAR UAF unit for FGD control room building. 

� Refer to clause of section, C-4 of specification (C&I Specification for HVAC). 

8.1 SAFETY CONTROLS  

All necessary measuring – control instruments & control system shall be provided. With 
following compressor & evaporator interlock in the control panel of the condensing unit. 

a) High discharge pressure cut-out (HP) as applicable 
b) Low suction pressure cut out (LP) as applicable 
c) Oil pressure cut-out (OP) as applicable 
d) Anti-freeze thermostat (AFT) as applicable 
e) Any other essential safety control as per the OEM 

8.2 OPERATING CONTROL 

All operating control as necessary shall be provided. However following minimum control 
features / hardware shall be provided:-  

a) Automatic capacity control system as applicable. 
b) Automatic unloaded starting device 
c) Operating Thermostat 
d) Unloading solenoid valves (if applicable) 
e) 3 way flow control valve at the AHU’s (if applicable) 
f) Operation / Sequence Interlock of the Air conditioning system shall be as under: 

I. Condenser fan is started. 

II. The Air Handling Unit is started. 

III. Chilling unit is started  
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8.3 INTERFACE WITH DCS 

Following hardwired signals shall be provided in the DCS for monitoring purpose for AC 
system 

a) Temperature & Humidity. 
b)  AC Plant On / Off Status. 
c) AHU Run / Trip. 
d) General AC Plant Warning. 

 

8.4 INDICATIONS PROVIDED FOR MODULAR UAF IN LOCAL CONTROL PANEL 

FAN RUNNING 

FAN STOP 

PUMP -  RUNNING 

PUMP -  STOP 

FAN MOTOR OVERLOAD. 

PUMP -  MOTOR OVERLOAD. 

The water sump of each modular Unitary Air Filtration Units shall be provided with a level 
transmitter which will initiate an alarm and will trip the pump sets, in case the water level 
falls below the predetermined level. 

8. SPECIFIC REQUIREMENT  

� Efficiency of centrifugal fan shall not be less than 70%. Pump selected should have the 
maximum available efficiency for given flow and head chosen.  

� All ventilation system shall operate on 100% fresh air. 

� MODULAR UAF shall have minimum 70% saturation efficiency. 

� Ventilation ducts shall be provided with motorized type fire dampers at the supply duct 
in electrical area like MCC / Switch gear room/ cable spreader room, as well as Electrical 
areas which will close in case of fire.  

� The fire damper shall close the air flow inside the duct on receiving fire alarm signal from 
FPS. Also respective fan shall trip once the fire damper is closed. 

� Air Velocity through different system equipment should be maintained as the 
specification. 

� Roof Exhausters and wall mounted Exhaust Fan motors shall be designed for a minimum 
55-degree C ambient while the supply air fan motors shall be designed for a min.50-
degree C. 

� All fans shall be selected with non-overloading characteristics as far as practicable and 
the respective drive motor shall have a rating more than the limit load of the fan or at 
least 20% higher than the brake horse power, which is higher. 

� Design margin shall be maintained as follows: 
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o For Pump a) Head-10%  b) Flow-10%  

� RE / wall mounted fans shall be selected so as to have motor rating and wall / slab 
opening as under. Feeder suitable for following ratings only shall be provided by BHEL. 

1. Roof extractor units with 15 mmwc static pressure. 

 Capacity  Motor rating Roof / Slab opening 

a. 40,000 CMH 5.5 KW 1320mm 

b. 20,000 CMH 2.2 KW 1140mm 

2 Axial flow supply fans with 30 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 10,000 CMH 2.2 KW 800mmx800mm 

b. 7,500 CMH 1.5 KW 700mmx700mm 

c. 6,000 CMH  1.1 KW 600mmx600mm 

d. 4,000 CMH  0.75 KW 500mmx500mm 

3 Axial flow supply fans with 20 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 10,000 CMH 1.5 KW 800mmx800mm 

b. 7,500 CMH 1.1 KW 700mmx700mm 

c. 6,000 CMH 1.1 KW 600mmx600mm 

d. 4,000 CMH 0.75 KW 600mmx600mm 

4 Axial flow exhaust fans (Bifurcated type) with 15 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 15,000 CMH 2.2 KW 900mmx900mm 

b. 10,000 CMH 1.5 KW 800mmx800mm 

c. 7,500 CMH 1.1 KW 700mmx700mm 

d. 4,000 CMH 0.75 KW 600mmx600mm 
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e. 2,000 CMH 0.55 KW 500mmx500mm 

5 Axial flow exhaust fans with 10 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 15,000 CMH 1.1 KW 900mmx900mm 

b. 10,000 CMH 0.75 KW 800mmx800mm 

c. 7,500 CMH 0.55 KW 700mmx700mm 

d. 6,000 CMH 0.55 KW 600mmx600mm 

e. 4,000 CMH 0.55 KW 600mmx600mm 

f. 2,000 CMH 0.37 KW 500mmx500mm 

6 Exhaust fan (propeller type) with 5 mmwc static pressure. 

 Capacity  Motor rating Wall opening 

a. 1000 CMH 100 W 330 mm circular 
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9. MATERIALS OF CONSTRUCTION 

10.1 CENTRIFUGAL FAN 

� Fan Casing (side plates & stiffeners): Mild Steel Sheets with spray galvanized to IS: 2062 Gr.B 
/ IS: 1079 /Eq. The minimum thickness of casing shall be 3.00 mm. 

� Impeller hub: Mild Steel 
� Impeller back plate blade & shroud: Mild Steel to IS: 2062 Gr.B. 
� Shaft: EN - 8 or eqv. 
� Shaft sleeve: EN - 8 or eqv. 
� Flexible connection at outlet/inlet: Fire resistant type plastic impregnated canvas with 

M.S. flange and cleats (3 mm thick). 
� V Belt (matched sets): ISI marked (Reinforced rubber section to (IS: 4776) 
� Bolts & nuts: Galvanized / MS (Epoxy painted). 
� Vibration isolating cushy foot mountings, foundation bolts and nuts etc. 
� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 

centrifugal fan. 

10.2 AXIAL FAN 

� Hub: As per manufacturer std. (AL- LM6) 
� Neoprene rubber pads: As required. 
� Supporting frame for mounting: Required. 
� Protective screen at inlet: Yes (Min 14 SWG Galvanized wire knitted in 1" square mesh). 
� Mounting flange on casing: At inlet and outlet. 
� Painting / protecting coating – As per clause no. 8.00.00, Section C-2A  
� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 

axial flow fan. 

10.3 ROOF EXTRACTOR UNIT  

� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 
RE Unit. 

10.4 Modular Unitary Air Filtration 

� Piping: MS Heavy class Galvanised to IS: 1239 Part I / IS 3589 depending on size. 
� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 

pipe. 
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10.5 Valves:  

� Valves shall have full sizes port and suitable for horizontal and as well as vertical installation. 
� Valves for regulating duty shall be of globe type suitable for controlling throughout its lift. 
� Gate, Globe and stop check valves shall have bonnet back seat to facilitate easy replacement 

of packing with the valves in service. 
� All safety / relief valves shall be so constructed that the failure of any part does not obstruct 

the free discharge. 
� Manual gear operators be provided for valves of size 200 NB and above. 
� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 

valve. 

10.6 CENTRIFUGAL PUMP 

� Impeller: Bronze as per Grade IS: 318 Grade 2 
� Pump shaft: SS 316  
� Casing: 2% Ni Cast iron to IS: 210 GR. FG-260. 
� Shaft Sleeve: SS 316. 
� Bolt and nuts: M.S. (Epoxy painted / Galvanised).  
� Type of seal: Mechanical  
� Pump motor coupling: Pin & bush type. 
� Please refer to relevant clauses of Customer technical specification section C-2A for MOC of 

pump. 

10. GENERAL 

1) Basis of design all calculations including heat load calculations for summer seasons, 
equipment selection criterion, layout drawings/ schemes/G.A. dwg and documents like data 
sheet/ technical particulars etc are subject to Customer approval during detail engineering 
stage. 

2) Vendor to furnish characteristic curves for all major equipment offered indicating duty point 
during detailed engineering. 

3) All drawings and documents shall be computer based. 

4) Vendor to include the Back wash arrangement of pot strainer with gate valve, piping etc for 
the MODULAR UAF. 

5) Vendor to include level gauge & level transmitter for each MODULAR UAF tank for alarm & 
trip of the pumps.  Also include one no. Pressure transmitter for each MODULAR UAF pump. 
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Temperature elements, electronic transmitters etc. are to be provided for all the cases. 
Acceptance of use of process actuated switches is subject to customer approval. 

6) All commissioning spares & consumables including refrigerant till handing over of the 
equipment for trouble free operation shall be provided. 

7) Quality Requirements in the Technical Specification are indicating minimum requirements 
for inspection and testing.  Vendor shall note that quality plan is subject to Customer & 
BHEL-approval during detail engineering stage. Standard QP format is enclosed in the 
technical specification. 

8) Indicative list of makes is enclosed as per Annexure-I however these makes shall be subject 
to Customer & BHEL approval during detail engineering Stage. 

9) Inserts or any support arrangement for fixing ducting, fans, piping etc. shall not be provided 
by BHEL. Necessary supports may be taken from nearest structure / walls / roofs / floors etc. 
by Vendor. 

10) Fixing frame works for diffusers and grilles in the scope of Vendor. 

11) Anchor fastener shall be used by vendor for fixing duct pipes etc. wherever applicable. 

12) Necessary supports and structures / frames etc. as required for supporting the duct / piping 
/ equipment’s etc. as lump-sum basis is in the scope of Vendor and no unit rates shall be 
applicable for these items. Beam between two columns, if required, for supporting the duct, 
shall be provided by BHEL. Vendor shall take secondary support (angle, channel, beam, 
bracket etc.) from main column/ beam provided by BHEL, as required for supporting the 
duct. Further, necessary structure required for duct support shall be in bidder's scope on 
lump sum basis and no unit rate for the same shall be applicable. 

13) Drain piping within room up to the drain point to be provided by the Vendor. 

14) Vendor to furnish schedule of power and control cables. Vendor to furnish cable termination 
details interconnection drawings etc. during detail engineering stage. 

15) The tools and machine required for erection of equipment shall be arranged by Vendor. 

16) Tools & tackles as required for regular maintenance shall be supplied by Vendor. 

17) Instruments required for performance testing of various equipment / system of the package 
shall be arranged by Vendor at site. 

18) Instrument for testing shall be calibrated by HVAC system supplier before taking up testing.  

19) Pressure gauges shall have provision for air venting.  

20) Matching sockets / stubs (weld type) for flow switches and other instruments shall be 
supplied (as per attached instrumentation installation diagram) 
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21) Bidders shall guarantee to maintain specified inside design conditions during summer, 
monsoon and winter and also even if the internal equipment load varies from 100% to 25%. 

22) Besides the system performance as above, bidder shall guarantee major technical 
parameters of various equipment’s as per design basis / details furnished in different section 
of technical specification. 

23) The guarantee tests shall cover but not limited to the following rated parameters for smooth 
operation of air conditioning and ventilation system. 

� Performance test of the HVAC system shall be carried out at site after proper 
installation. The site test shall include performance testing of equipment for 
minimum 72 continuous hours in summer or monsoon and minimum 24 
continuous hours in winter. Bidder, as may be required to carry out site tests 
shall arrange all instruments, tools etc. 

� All calibrated instruments to be used for the tests at manufacturer's works/site 
shall be arranged by the bidder.  

24) For group of motorized fire damper / motorised valves, single phase power supply shall be 
provided by BHEL in AHU room and near MODULAR UAF. Suitable transformer shall be 
provided by bidder (if required) to derive the power input.  Further distribution through 
junction box / distribution board shall be in vendor scope and shall have provision for 
isolation of individual fire damper/ valves. 

25) Tender drawings enclosed form the part of specification and the bidder shall check the space 
requirements for installing the equipment as per the specification and layout requirements 
given in the specifications. 

26) Bidder should suitably group the signals coming from various instruments etc. & the same 
shall terminate in local JB, from Local JB common cable to DCS / panel / MCC shall be 
selected. Any Electrical / C&I item and accessories like junction box, glands etc. shall be 
included by vendor in his scope.  

27) In the event of any conflict between the requirements of two clauses of this specification 
documents or requirements of different codes and standards specified, the more stringent 
requirement as per the interpretation of the owner shall apply. 

28) Bidder to note that BHEL reserve the right for drg/doc submission through web based 
Document Management System. Bidder would be provided access to the DMS for drg/doc 
approval and adequate training for the same. Bidder to ensure proper internet connectivity 
at their end. 

29) Quality requirements in the Technical specification are minimum requirements for 
inspection and testing. Vendor to note that quality plans are subject to Customer approval 
during detail engineering stage. Standard QP format is enclosed in the technical 
specification. 
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30) Sealing of duct opening, grouting of foundation / foundation bolts etc. including special type 
of grouting like GPX2 etc. are in the scope of Air-conditioning system vendor.  

31) Flat, platform type RCC / PCC foundation shall be provided for installing DX Unit/ PUMP, AHU 
and FAN etc. Vendor shall fix the equipment using anchor fasteners to secure the equipment 
obtain parameters related to vibration and noise. 

32) Bidder to note that the P&ID shows only the bare minimum requirement of valves and 
instruments. Any instrumentation & valves as required for the completion of the system in 
line with technical specification shall be provided by bidder during detailed engineering 
without any commercial implication. 

33) Supplier to furnish drawings/ documents as per the dwg. / documents distribution as per 
project requirement. 

34) Each motor terminal box shall be provided with cable gland and lugs for the size and type of 
power and control cable of respective motor. 

35) All electrical equipment shall be suitable for the power supply fault levels and other climatic 
conditions indicated in project information / synopsis / specifications enclosed. 

36) The bidder’s proposal shall be for equipment in accordance with the tech. Specification. 

37) The bidder shall furnish complete tech. Particulars in data sheet and schedules as specified 
elsewhere in the specification during detail engineering 

38) Motorized fire damper will be installed at supply air duct in electrical areas like MCC / 
Switchgear room / cable spreader room etc. in FGD control building. Fire damper will close 
on receiving fire signal from fire protection system and shall also be possible manually from 
remote control panel. Also modular UAF shall trip on receiving fire signal from fire protection 
system. 

39) All openings required in brick wall for installing the axial supply and exhaust fans, propeller 
fans, duct opening, louvers and damper openings etc shall be done by BHEL as per opening 
sizes indicated under clause number 7. Any opening requirement on account of change in 
size of equipment over and above the opening size indicated under clause number 7, same 
shall be done by vendor along with finishing of opening and painting as per finished wall. 
Grouting of fans along with anchor fasteners shall be done by vendor. The openings shall be 
finished properly. In case openings are done once the wall have been painted, repainting, to 
match with the existing wall paint shall also be done by the vendor. Sealing of duct opening, 
grouting of foundation / foundation bolts etc. including special type of grouting like GPX2 
etc. are in the scope of Ventilation system vendor.  

40) Flat, platform type RCC / PCC foundation shall be provided for installing modular UAF and 
UAF fan / pumps etc. Vendor shall fix the equipment using proper anchor fasteners to secure 
the equipment and obtain parameter related to vibration and noise. 
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41) All codes and standards shall be as per contract specifications 

42) Wherever air washer is mentioned (in the complete technical specification) same shall be 
read as modular UAF and wherever chiller/chilling unit is mentioned (in the complete 
technical specification) same shall be read as air cooled condensing unit. 

43) Metallic ladder to be provided by the Vendor in the AHU Room for entering duct plenum. 

44) Metallic stool to be provided by the vendor for operating / accessing valves provided over 
man height. 

11. EXCLUSIONS 

Items of works listed below are excluded from scope of the HVAC system supplier. 

a) Construction of air handling unit room, foundations for HVAC equipment’s. 

b) False ceiling, drop ceiling. 

c) Slab cut out for running ducts, pipes, cables, grilles/dampers. Underground 
masonry trenches and masonry risers. However minor civil work like making 
opening to suit / finishing of opening, sealing of duct opening, grouting of 
foundation bolts including special type of grouting like GPX2 etc. are in the 
scope of HVAC system vendor. 

d) Provision of drain traps / points,  

e) For Electrical scope, refer Electrical scope matrix sheet. 

12. CODES AND STANDARDS 

      Design, manufacture, inspection and testing of the equipment covered by the specification shall 
unless otherwise specified conform to the latest edition of the standards and codes including all 
addenda mentioned below:   

 IS-659 : Safety code for air-conditioning 

 IS-660   : Safety code for mechanical refrigeration 

 ASHRAE-23  : Standard method of testing and rating [67 Standards] air conditioner.             

 ARI-450-6  : Standards for water cooled refrigerant Condenser.    

 ASME Sec. VII  :   Unfired pressure vessels    

 IS-4503  : Shell and tube type heat exchanger.   

 ASHRAE 22-72 : Method of testing for rating water cooled refrigerant  condenser.                      

 ASHRAE-15-2007 : Safe Standard for Refrigeration System     

 ASHRAE-30-1995 : Method of testing liquid chilling packages   

 ANSI-8-31.5      : Refrigeration piping.                       

 ANSI-8-9.1        :  Safety code for mechanical refrigeration.           

 AR1-410   : Standard for air cooling and air heating coils.      
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 AR1-210         : Standard for unitary air conditioning equipment.     

  IS-3588       :  Specification for electrical axial flow fans.             

 AMCA-210      : Methods of performance test for fans.                         

 BS-2831   : Methods of test for air filters used in AC and general ventilation.     

 IS-4671    : Expanded polystyrene for thermal insulation purpose.                  

 IS-702     : Industrial bitumen     

 IS-1239    : Heavy class Pipes for sizes up to 150 mm dia.                         

 IS-8188     : For Water conditioning      

 IS-325    : 3 phase induction motors     

 IS-4029    : Guide line for testing 3 phase induction motor     

 IS-210    : Specification grey iron casting     

 IS-2062    : Structural steel       

 AMCA - Bulletin : Standard code of testing centrifugal and axial  No. 210    flow fans                     
IS-2825    :   Code of practice for welding mild steel 

 IS-2676    :   Dimensions for wrought aluminium and aluminium alloy sheets and strips.                       

  ASHRAE Code  :    For various filter                     

 ASHRAE-62-2004 : Ventilation rates   

 IS-655  :          Specification for metal air ducts                 

 Pump design and testing should correspond to the procedure mentioned in IS-1520 
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Material Handling Equipments 
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1.0 MANUAL HOIST (CHAIN PULLEY BLOCK) 

Required number of manual hoist of adequate capacity, to meet the erection and 
maintenance requirements are to be provided for the various areas. 
 
DESIGN CRITERIA  
 
All necessary lifting equipment and hoists (hooks and provisions for chain blocks to be 
provided for repair work where loads exceed 50 kg, hoists to be provided for repair work 
where loads exceed 500 kg) 
i.e. for 50 kg to < 500kg - hooks and provisions for chain blocks to be provided 
      for 500 kg to <= 2000 kg – Chain pulley block with travelling trolley 
 
Capacity of manual (Chain pulley block) hoists shall be decided keeping 25% margin over 
equipment to be handled. 
 
For hand operated hoists, the hoists shall be suitable for operation from floor level. Hand 
chain shall be provided for long travel of trolley and the Hoisting mechanism.  

 
MINIMUM LIFTING REQUIREMENT  

 
S.N. AREA 

DESCRIPTION 
QTY(nos) CAPACITY 

(T) 
MINIMUM 

LIFT 
TYPE 

1      
 
Note:  
1.  Area, type, capacity mentioned are minimum requirement and shall be finalised during detail 

engineering without any commercial implication. 
2.  Travel and Lift are layout dependent and shall be finalised during detail engineering without 

any commercial implication 
3.  Additional manual hoist required during detail engineering shall be provided as per design 

criteria given above without any commercial implication.  
 
2.0  SCOPE OF SUPPLIES  

Equipment and services to be furnished by the bidder for the MANUAL HOIST with accessories 
as per the details given in the technical specification and data sheet A. Any equipment / 
accessories not specified in the specification but required to make the MANUAL HOIST 
complete and efficient operation shall also be under the bidder’s scope of work. 

   Compliance with this specification shall not relieve the bidder of the responsibility of 
furnishing material and workmanship to meet the specified working/duty conditions. 

 
3.0  Inspection and Testing  

As per quality plan approved during detail engineering. Prime inspection agency shall be 
Consultant/ End Customer/ BHEL. Equipment supplied shall be strictly in accordance with 
nomenclature & technical specification. Any additional testing requirement/CHP (Customer 
Hold Point) at any stage of inspection deemed necessary by Consultant/ End Customer during 
detailed engineering shall be carried out without any commercial or technical implication. 
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4.0 Runway beam 

Shall be supplied by civil contractor. 
 

5.0 PAINTING SPECIFICATION 

As per details specified elsewhere in technical specification/ Manufacturer’s standard. 
 

6.0 PACKING  

As per details specified elsewhere in technical specification. 
 

7.0 DEMONSTRATION TEST 

 
Hoist along with its accessories shall be demonstrated for the rated capacity for the service 
conditions specified as per QAP approved during detail engineering. 
 
Proof load test shall be carried out as per IS:3832. 
 
The bidder shall have the full responsibility for the safe and efficient operation of the hoist 
with associated accessories as a single unit.  
 
If the shop performance tests indicate the failure of any of the components to achieve the 
guaranteed performance, the deficiency shall be made good at bidder’s cost. 
 
Demonstration tests shall be carried out each time after the rectification /modification is 
carried out. 
  

8.0 MAKE OF CHAIN PULLEY BLOCK 

Make will be as per list specified in the specification. Any other make will be acceptable only if 
approved by the purchaser/ end client.  
 

9.0 TESTING AT SITE 

MANUAL HOIST: 
As required for statutory clearance for operating at site with following minimum test i.e., 
overload and load test. 
 

 MANUAL HOIST (CHAIN PULLEY BLOCK): 

Sl.no DESCRIPTION TECHNICAL PARTICULARS 

1.0 Type  Hand operated chain pulley block (with/ without travelling 
trolley) 

2.0 Scope (Qty., Capacity, Lift, 
Travel Length) 

As per specification and layout requirement 

3.0 Type of service As per specification & layout requirement (Indoor/ Outdoor) 
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4.0 Design Ambient temperature 50 Deg C 

5.0 Design standards IS: 3832  

6.0 Duty class Class II duty equivalent (Suitable for power plant operation) 

7.0 Hoisting Mechanism  

7.1 Type Hand operated gear transmission 

7.2 Gears / pinion   

i) Type Spur / Helical 

ii) Material Alloy steel / carbon steel / high graded cast iron 

iii) Type of bearing used Antifriction ball bearing / Roller 

7.3 Load Chain     

i) Type Link type 

ii) Material As per IS:6216 grade 80 

iii) Conforms to (Std./Code): IS:6216 

7.4 Hand Chain     

i) Type Link type 

ii) Material Mild steel (grade 30 pitched and polished) as per IS 2429 Part I / II 

7.5 Load Hook  

i) Type of load hook              Plain shank- Trapezoidal section with safety latch. 

ii) Load hooks conforms to: IS: 8610 & with antifriction bearing 

iii) Type of hook suspension  Swiveling 

iv) Type of make of bearing    Thrust ball bearing of hook suspension 

7.6 Sprockets  

i) Type of bearings used Antifriction ball bearing / Roller 

7.7 Load chain wheel  

i) Material As per IS 3832 

7.8 Hoisting effort  Shall not exceed 30 kg 

8.0 Trolley & Bridge Drive  

8.1 Trolley   

i) Type Geared (Manually operated) 

ii) Material of frame Rolled structural steel (IS:2062 Grade A or B) 
 

8.2 Drive Chain  
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i) Type Link type 

ii) Material  Steel Gr.30 

8.3 Trolley Wheel  

i) Number of pairs of wheel in each 
trolley/bridge 

Two/four 

ii) Flange Single flanged 

iii) Wheel material  As per IS 3832 
 

iv) Type of bearings need Antifriction 

8.4 Gears/ Pinions  

i) Type Spur / Helical 

ii) Material Alloy/ Carbon steel 

iii) Type of bearings used Antifriction 

8.5 Hand chain wheel Wheels shall be with flanges, suitable local brake shall be provided 
as per IS:3832 to arrest and sustain loads in all working positions 

i) Material Cast steel as per IS 3832,  
 

8.6 Trolley effort Shall not be more than 30 kg 

8.7 The velocity rates, effort on chain required to raise the safe working load and travel and speed shall be within 
the limit specified in IS:3832. 

9.0 Method of lubrications (Bearings, 
Gearing & Pinions, Sprockets) 

Grease 

10.0 Brakes   Ratchet and pawl arrangement along with screw and friction disc 
type 

 
12.0 DRAWING/DOCUMENT SUBMISSION 
 
The successful bidder shall submit the drawings / documents as listed in Section –I, Sub-Section-E 

during detail engineering for customer’s approval /information:  
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1.0 OPERATION AND MAINTENANCE SERVICES  
 
The bidder scope also covers the Operation and Maintenance (O&M) services for 
Preventive and Breakdown maintenance from the date of successful commissioning of 
HVAC System to end customer. However, actual date of start of O&M services shall be 
communicated to successful bidder by BHEL site personnel. 
 
Bidder to note that the spares and consumables required for maintenance of the 
equipment during this O&M period shall be in bidder’s scope of supply. Bidder shall use 
only genuine parts as 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. 
 
O&M Services scope also covers all regular maintenance by certified and trained service 
engineers and supply of genuine parts and lubricants as per the original equipment 
manufacturer’s recommendations in a pro-active manner. 
 
For the purpose of Operation of HVAC System, One-day shall be considered as 24 hours 
i.e. 3 shifts of 8 hours each. The HVAC System (along with related accessories) shall be 
operated on Round-the-clock basis on all the days of the year including Sundays and 
Public Holidays 
 
O & M Personnel should be acquainted with local language. Governmental / Statutory 
approval w.r.t. O&M service as applicable shall be in bidder's scope. 
 
Total duration of the Operation and Maintenance services by Bidder can be increased or 
decreased as per requirement and payment in such case shall be made on pro-rata basis. 
 
Depending on start of O&M services, there is a possibility that some period of O&M 
services and Warranty period may overlap. However, it is clarified that any maintenance 
required or any spare of HVAC System required to be replaced during Warranty period 
(as part of warranty clause requirement) shall not be made part of O&M Services. Bidder 
may take care of this fact while working out the prices of O&M services. 
 
Wherever AC system has been written in O&M Service Specification, the same shall be 
deemed as complete HVAC System. 

The vendor shall deploy following minimum manpower for Operation of HVAC System.  
 

i. One qualified and experienced AC operator per shift on "Round the Clock" basis 
throughout the year for all days of the year including Sundays & Public Holidays. 
There must be minimum 30 minutes overlapping between two shift operators to 
get familiarize with the status of HVAC System. Under normal circumstances one 
shift shall not be more than 8 hours. 

 
ii. One Helper per shift on " Round the Clock" basis throughout the year for all the 

days of the year including Sundays and Public Holidays. The helper shall assist 
the HVAC System Operator in day to day operation of HVAC System and 
accessories and shall assist him for keeping HVAC System equipment’s in neat 

Page 51 of 525

34624/2020/PS-PEM-MAX
65



  

 

 

 

3X660 MW NABINAGAR TPP 

(FGD SYSTEM PACKAGE) 

HVAC SYSTEM 
O&M SERVICES 

 

SPECIFICATION No: PE-TS-457-(571-13000-
A)-A001 

SECTION : I 

SUB-SECTION :  C 1 

REV. 00  

SHEET 3 OF 5 

 

 

and tidy condition. Under normal circumstances one shift shall not be more than 8 
hours 

1.1 Responsibility of HVAC System Operator 
 

i. HVAC System operator shall be responsible for proper sequential operation of 
HVAC System (AC and Ventilation System) including operation of standby 
equipment in a predefined sequence and stopping the same (when necessary) as 
per the procedural practice. In case of any abnormality (like non availability of 
power supply at incomer of HVAC System), he shall immediately report the matter 
to BHEL site Engineer for further action. Similarly, any malfunctioning in the 
system shall be immediately reported by him to BHEL site Engineer for suitable 
corrective action irrespective of time of occurrence of malfunctioning / abnormality 
in the system. A log book of all such outrages shall be maintained by HVAC 
system operator, which shall be shared with BHEL site engineer on periodic basis. 
 

ii. HVAC System operator shall take hourly readings of all the parameters of HVAC 
System / Equipment’s including reading on main electrical panel of HVAC System. 
Temperature & RH readings inside all AC areas shall be taken at least once in a 
day. All the readings shall be recorded in a logbook register. 

1.2 Responsibility of Helper. 
 

i. The HVAC System helper shall assist HVAC System operator for day to day 
smooth operation of HVAC System, like Checking of water levels of UAF Tank, 
cleaning of Tanks, cleaning of strainers, cleaning of AHU filters and other filters 
etc. as and when required. He shall be responsible for keeping all the equipment’s 
of HVAC System including DX Unit & AHU rooms in clean and tidy condition. He 
shall also carry out general cleaning of all AC equipment’s including Electrical 
Panels (Part of AC System), AHU's etc. on regular basis.  
 

ii. The helper shall work under the control of HVAC System operator and shall 
always ensure that unusable junk materials are not allowed to be kept in HVAC 
System room or AHU rooms. Under such eventuality, he will report the matter to 
Plant Operator, who in turn will take suitable action including reporting the matter 
to BHEL site Engineer. 
 

1.3 All the log book registers shall be arranged by vendor. Log book register duly paged 
and bounded will be maintained in good condition by vendor. 

  

1.4 All the necessary tools and other materials, required for operation of HVAC System 
shall be kept by vendor under the control of HVAC System operator. Required testing 
instruments like refrigerant leak detector, Multi Meter (for Electrical portion of HVAC 
System), Sling pshycrometer, Line Tester, Tool Kit, Torch etc. should also be always 
available with Plant Operator.  

1.5 In case of any operator / helper being on leave, vendor shall immediately take 
advance action and provide substitution so that minimum manpower as indicated 
above is not reduced on any day. In case a particular shift duty A/C Operator or helper 
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does not turn up due to any reasons, the earlier duty person shall continue to make 
sure that HVAC System never remains unattended.  

2.0 Maintenance of HVAC System 

i. Maintenance work under scope of the vendor shall broadly include but in no way 
limited to the following: 

a) Preventive maintenance of the plant. 

b) Servicing of the plant at regular interval including cleaning of AHU filters etc., 
Strainer, UAF Tanks etc.  

c) Attending to complaints. 

d) Replacement of worn out or defective components 

e) Replacing of refrigerant gas and oil as and when required.  

No consumable or any other items of HVAC system shall be arranged by 
Customer and no extra payment shall be made by customer in this regard.  

ii. Vendor shall be responsible at all time, during the entire period of contract for 
satisfactory performance of HVAC system (including accessories) with zero down 
time. During emergency or breakdown, vendor's Engineer along with related 
technicians shall be available immediately even though it may be beyond normal 
working hours or on public holidays till the HVAC System is restored back into 
normal satisfactory condition. Response time for attending breakdown complaints 
shall not exceed 2 hours.  

iii. Defective / worn out components shall be replaced only by genuine and original 
parts. OEM or its authorized dealer's invoice shall be submitted as proof of using 
genuine parts. All common spares required for HVAC system shall normally be 
kept available in the plant by the vendor. However, for critical spares, the same 
shall be made available in not more than 72 hours from the time of break-down 
requiring such spare. 

iv. Preventive Maintenance, servicing of HVAC System equipment’s and accessories 
etc. shall be done by vendor in a planned manner in consultation with concerned 
customer’s engineer. Preventive maintenance and service should be done as per 
the recommendations / guidelines of various OEMs 

v. Major servicing & over handling of equipment’s like compressors, evaporators, 
condensers, pumps, AHU's, piping / ducting works, valves etc. shall be done by 
vendor once in a year.  

vi. Painting of all equipment’s including base frames & accessories like piping, 
electrical panel boards etc. shall be done once in two years.  

vii. In case any repair/services of particular equipment of system like chiller unit is to 
be carried out by vendor through OEM (or their authorized dealer), all the 
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arrangements including tools, O&M spares etc. shall be the total responsibility of 
vendor.  

viii. Vendor shall arrange and maintain separate logbook register for services / 
maintenance of HVAC System. Record of work done for services/maintenance 
repairs etc. shall be recorded by vendor’s engineer in this register. This register 
shall always be with updated records & shall be produced to customer’s engineer 
on weekly basis or as & when required by him.  

ix. Vendor shall arrange and maintain sufficient stock of spares and consumable at 
site (HVAC room). Similarly, all necessary tools & instruments required for the 
purpose of servicing / maintenance / routine testing etc. shall also be arranged by 
vendor and should be available at site at all times.  

x. Repairs / servicing works shall normally be done by vendor at site up to maximum 
possible extent. However, in case any equipment or accessories is essentially 
required to be taken by vendor out of the plant premises for repairing / servicing, 
all necessary arrangements including to and fro transportation shall be the 
responsibility of vendor. Vendor shall also inform concerned customer’s engineer 
for doing procedural formalities (like issue of gate pass etc.), prior to taking out the 
materials out of Plant premises.  

xi. In case bidder fails to supply the spares required for maintenance of the 
equipment, same shall be provided by BHEL at Bidders risk and cost. 

xii. Vendor shall be fully responsible for safety of his personal at all times. Vendor 
shall also be responsible for taking all safety precautions at all the times, 
especially during servicing / preventive maintenance and repairs of HVAC System 
equipment’s etc.  

xiii. All the safety controls of AC Plant such as HP, LP, OP, Water pressure switch, 
inter locking etc. shall be positively checked at least once a month and same shall 
be recorded by vendor engineer 

xiv. Technicians & helpers engaged by the vendor shall wear uniform with nameplate 
for easy identification, while being within plant premises 

xv. Vendor's engineer shall be focal point for customer. He shall report to customer 
engineer on daily basis, for taking necessary instructions and to update the status 
of AC system 

xvi. If any damage to the equipment and its accessories has happened due to 
improper maintenance by bidder shall be recovered from the bidder. 

xvii. Bidder is to arrange all the safety gears like helmets, air plugs, safety shoes etc. 
during the maintenance for the O&M Staff. 
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as mentioned in BOQ
shall be provided for Non-Air Conditioned areas of FGD control building (e.g. 
Switchgear Rooms, Cable galleries etc.)
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