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 TITLE: 
TECHNICAL SPECIFICATION FOR      

 SEWAGE TREAMENT PLANT 

SCOPE of INQUIRY/ INTENT OF SPECIFICATION: 
 
1.1 This specification is intended to cover design, engineering, manufacture, fabrication, assembly, inspection & 

testing at vendor's & sub-vendor’s works, painting, forwarding, supply and delivery at site including start up 
and commissioning spares, mandatory spares, properly  packed for transportation, unloading / handling and 
storage at site, in site transportation, assembly , erection and commissioning, trail run, preparation and 
submission of “As Built” drawings, site testing, carrying out performance guarantee tests at site and handover 
of SEWAGE TREATMENT PLANT as per the details in different sections  / volumes of this specification for  
3X800 MW PATRATU STPP. 

The bidder’s scope shall also include any other services, etc. if called for in the succeeding sections of the 
specification. 

1.2 The contractor shall be responsible for providing all material, equipment & services, which are required to fulfil 
the intent of ensuring operability, maintainability, reliab ility and complete safety of the complete work covered 
under this specification, irrespecti ve of whether it has been specifically listed herein or not. Omission of 
specific reference to any component / accessory nece ssary for proper performance of the equipment shall not 
relieve them of the responsibility of providing such facilities to complete the supply, erection and commissioning
of Sewage Treatment Plant.
. 

 
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 judgment is not in full 
accordance herewith. 
 

1.4 The extent of supply under the cont ract includes all items shown in the drawings, notwithstanding the fact that 
such items may have been omitted from the specification or schedules. Simila rly, 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 Items though not specifically mentioned but needed to make the system complete as stipulated under these 
specifications are also to be furnished unless otherwise specifically excluded. 
 

1.6 The general terms 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 are 
subject to compliance to all attachments referred to in  the specification. The bidder shall be responsible for 
and governed by all requirements stipulated herein.  
 

1.7 While all efforts have been made to make the specif ication requirement complete & unambiguous, it shall be 
bidders’ responsibility to ask for missing information, ens ure completeness of specific ation, to bring out any 
contradictory / conflicting requirement in  different sections of the specificat ion and within a section itself to the 
notice of BHEL and to seek any clar ification on specification requirement  in the format enclosed under Vol-III 
of the specification as “PRE BID CLARIFICATION SCHEDULE”. In absence of any such clarifications, in case 
of any contradictory requirement, the more stringent requirement as per interpretation of BHEL/Customer shall 
prevail and shall be complied by the bidder without any commercial and delivery 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 BHEL/ Customer as and when brought 
to their notice either by the bidder or by BHEL/ customer themselves. However, such requirements shall be 
binding on the successful bidder without any commercial & delivery implication.  
 

1.8 Deviations, if any, should be very clearly brought out clause by clause in  the enclosed schedule; otherwise, it 
will be presumed that the vendor's offer is strictly in line with NIT 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.  
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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 Customer (NTPC: 
National Thermal Power Corporation Limited) as interpreted by BHEL in the relevant context. Please refer 
GCC/SCC for better clarity. 

1.11 The equipment covered under this specification shall not be dispatched unless the same have been finally 
inspected, accepted and dispatch release issued by BHEL/Customer. 

1.12     BHEL’s/Customer’s representative shall be given full access to the shop in which the equipment is being 
manufactured or tested and all test records shall be made available to him. 
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PATRATU STPS EXPANSION PHASE-I (3X800 MW)

1.00.00 BACKGROUND

A Memorandum of Agreement (MOA) has been entered on 29.07.2015 amongst 
Govt. of Jharkhand (GoJ), Jharkhand Urja Vikash Nigam Limited (JUVNL), 
Jharkhand UrjaUtpadan Nigam Limited (JUUNL), Jharkhand BijliVitaran Nigam 
Limited (JBVNL) and NTPC Limited to form a Joint Venture Company of NTPC 
Limted& JBVNL for transfer of Patratu Thermal Power Station (PTPS) located in 
Ramgarh District of Jharkhand State to the proposed JV Company for Performance 
Improvement of existing capacity & 4000 MW Capacity expansion of PTPS. 

Further to signing of JV agreement on 29.07.2015, a Joint Venture Company namely 
Patratu Vidyut Utpadan Nigam Limited (PVUNL) has been incorporated amongst 
GoJ, JUVNL, JBVNL and NTPC Ltd. on 15.10.2015. The Performance Improvement 
of existing capacity and 4000 MW Capacity expansion of Patratu STPS will be 
implemented by the JV Company (JVC). The configuration of expansion of 4000 MW 
shall consist of 5 units of 800 MW to be implemented in two phases; Phase-I: 3x800 
MW and Phase-II: 2x800 MW.
The present proposal is for Patratu STPS Phase-I (3x800 MW). The project is 
envisaged to be commissioned during XIII Plan period.

2.00.00 CAPACITY
Patratu STPS Phase-I: 3x800 MW - Present proposal 

3.00.00 MODE OF OPERATION

Base Load

4.00.00 LOCATION AND APPROACH
4.01.00 Patratu Thermal Power station (PTPS) is located just outside the coal belt of South 

Karanpura in Ramgarh District of Jharkhand State. The nearest Railway Station is 
Patratu which is at a distance of about 4 km on Barkakhana-Barwadih Railway line.

4.02.00 The latitudes and longitudes of the site are as follows:

Corner name Latitude Longitude

Top Corner 23° N 85° 17’ 51.5” E
Bottom Corner 23° 38 N 85° 17’ 27”    E
Left Corner 23° 38 N 85° E
Right Corner 23° 38 N 85° E

4.03.00 Airport

The nearest commercial airport is Ranchi at about 45 km by road.
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A copy of Vicinity plan of the project site is placed at Annexure - I.

5.00.00 LAND

The total land to be transferred to JV Company is 1859 acres. Out of 1859 acre, 
about 1234 acres of land has been envisaged for Plant, Ash pond and Land on 
railway track of the for Phase-I (3x800 MW). The balance 625 acre of land shall be 
transferred during commencement of Phase-II (2x800 MW).

6.00.00 WATER

The make-up water for PSTPS is to be met from Patratu Dam on Nalkari River 
(capacity 99 MCM i.e. 110 Cusecs). About 52.34 Cusecs of water will be available at 
90% dependable monsoon flow after considering evaporation loss. 

GoJ/JUVNL owns and controls water of Patratu Dam. GoJ/JUUNL supplies water to 
PTPS and to the other entities in the vicinity from this water reservoir. JUVNL had 
entered into agreements with these other entities for supply of water from water 
reservoir. JUVNL shall revisit these agreements to meet the requirement of water for 
expansion projects, if required.

Make up water requirement of PSTPS, Phase-I (3x800 MW) would be about 27 
Cusecs with “Air Cooled Condenser” based power plant. GoJ shall provide the 
required water from the existing reservoir to the JV Company. 

The JVC shall be responsible for the water supply arrangement starting at the 
downstream of intake chamber from where water supply commences for the Station. 
Ownership of the entire water supply system and related plant and equipment, 
including the water treatment plant, shall be that of the JVC and after the asset 
transfer, the JVC shall maintain, take care and use the same. The additional facility 
including addition of plant, equipment etc. for enhanced requirement (if any) and 
drawl of water shall be the responsibility of JVC and to be arranged by the JVC at
their own cost.
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7.00.00        COAL
7.01.00 Coal Requirement, Availability and Linkage

About 12 MTPA of coal will be required to meet coal requirement of the Phase-I 
(3x800 MW) of the project. 
The Banhardih captive coal block at a distance of about 155 km from plant is 
allocated to JUVNL for end use of Patratu expansion. The coal from Banhardih 
captive coal block shall be transferred to the JVC for the usage of PSTPS with the 
approval of Ministry of Coal, GOI. MOC (11.09.15) has accorded in-principle 
approval of the Central Govt. to assign Banhardih Coal Block allocated to JUVNL to 
the JV Company.

7.02.00 Coal Transportation
The envisaged mode of coal transportation from the coal mines to the power plant is 
by Indian Railways through BOBR / BOX- N wagons.

7.03.00 Coal Quality
The primary fuel for the main steam generator shall be coal. The domestic coal 
quality parameters are indicated in Annexure-IV-2 and imported coal parameters
are indicated in Annexure-IV-4 are to be considered for steam generator design. 

7.04.00          Fuel Oil
The fuel oils to be used for start-up, coal flame stabilization and low load operation 
of the steam generator shall be Heavy Fuel Oils having the characteristics given at 
Annexure-IV-3and Light Diesel Oil having the characteristics given at Annexure-IV-
1.

8.00.00        NOT USED

9.00.00 STEAM GENERATOR TECHNOLOGY

The steam generators shall be super critical once through type, water tube, direct 
pulverized coal fired, top supported, balanced draft furnace, single reheat, radiant, 
dry bottom type, suitable for outdoor installation. The gas path arrangement shall be 
single pass (Tower type) or two pass type. 

10.00.00 FLUE GAS DESULPHURIZATION SYSTEM (FGD) &SCR:

The project is envisaged with Flue Gas Desulfurization (FGD) system and SCR 
meeting Ministry of Environment, Forest & Climate Change notification dated 
07.12.2015. Limestone to be used for design of FGD system shall be as per the 
characteristic given at Annexure-IV-5.

11.00.00        POWER EVACUATION SYSTEM

85% of power from the project is envisaged to be allocated to Jharkhand State 
subject to approval of Ministry of Power, while balance 15% would be as unallocated 
portion and Project is envisaged as regional project. Since major power (85%) is 
proposed to be absorbed by Jharkhand, the issue of Associated Transmission

10



CLAUSE NO. PROJECT INFORMATION

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW)

TECHNICAL SPECIFICATION
SECTION – VI, PART-A

BID DOC. NO CS-9585-001-02

SUB-SECTION-IB
PROJECT INFORMATION

PAGE 
4 OF 15

System for the project would be taken up with them for planning and execution of 
transmission system modalities as Inter-State System or ISTS System. 

Considering overall capacity of the project as 4000 MW, 765 kV step-up system has 
been envisaged. Two D/C 765 KV line, one each to New Ranchi (Bero) and Gaya 
has been envisaged. This would also form part of 765 kV transmission corridor 
connecting Ranchi to Gaya. These lines can be used to evacuate power to the 
Eastern Region ISTS as well as to Jharkhand State. In view of above, provision of 
four nos. of 765 kV outgoing Line bays has been kept in the new 765 kV generation 
switchyard.

The issue of power evacuation of the proposed project shall be taken up with 
appropriate Transmission Utility (STU or CTU) as per regulatory provision, based on 
allocation of power. 

12.00.00      METEOROLOGICAL DATA
The meteorological data from nearest observatory is placed at Annexure-II.

13.00.00      PLANT WATER SCHEME

The Plant water scheme is described below.

13.01.00 Equipment Cooling Water (ECW) System (Unit Auxiliaries)

The plant auxiliaries of Steam Generator and Turbine Generator shall be cooled by 
Demineralized (DM) water in a closed circuit. The primary circuit DM water shall be 
cooled through plate type heat exchangers by Circulating Water tapped from ACW 
system in a secondary circuit. The station auxiliaries such as Air compressors, 
Compressors of ash handling plant,  compressor of mill reject system etc. shall also 
be cooled by Demineralized (DM) water in a closed circuit .The hot secondary circuit 
cooling water shall be cooled in the cooling towers and shall be returned back to the 
system. It is proposed to provide independent primary cooling water circuit for Steam 
Generator & auxiliaries and TG & its auxiliaries.

13.02.00 Not used

13.03.00 Other Miscellaneous Water Systems

(a)The drinking water requirement of the plant shall be provided from water 
treatment plant.

(b) Steam Cycle make-up water, makeup to the primary circuit of ECW (unit 
auxiliaries) system, boiler fill water shall be provided from demineralizing
plant.

(c) The quality of  Raw Water & DM Water is enclosed with this sub-
section as Annexure-III.

(d) Effluent from various areas in TG & SG system shall be collected in 
respective pits in their areas and pumped to a common terminal point as 
shown in plant water scheme.

11
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14.00.00 CRITERIA FOR EARTHQUAKE RESISTANT DESIGN OF 
STRUCTURES AND EQUIPMENT

All power plant structures and equipment, including plant auxiliary structures and 
equipment shall be designed for seismic forces as given in Part-B of this section.

15.00.00 CRITERIA FOR WIND RESISTANT DESIGN OF STRUCTURES AND 
EQUIPMENT

All structures and equipment of the power plant, including plant auxiliary 
structures and equipment, shall be designed for wind forces as given as given in 
Part-B of this section.
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ANNEXURE-III 
 
 

RAW WATER ANALYSIS 
 

S.No Constituent As mg/I  
1 Calcium CaCO3 105 
2 Magnesium CaCO3 81 
3 Sodium CaCO3 70 
4 Potassium CaCO3 7 
 Total cations CaCO3 263 
5 M- Alkalinity CaCO3 180 
6 P- Alkalinity CaCO3 0 
7 Chloride CaCO3 60 
8 Sulphate CaCO3 23 
 Total Anions CaCO3 263 
9 Total Silica, Reactive 

Silica, Reactive 
Silica, Colloidal 

 SiO2 17 
15 
2 

10 Iron (Total) Fe 0.5 
11 pH - 7.0-7.8 
12 Turbidity NTU 100 
13 Total dissolved solids  350-400 
14 Temperature  Deg C  20-35 
15.  TOC 

  1.93 

16. BOD  8 
17. COD  14 
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3062694
Text Box
CLARIFIED WATER ANALYSIS (For DM Plant Design)
Organic Matter - Less than 0.05 mg/litre (see note #1 below)
Iron Content - Less than 0.3 mg/litre
Turbidity - Less than 10 NTU
Note # 1- Organic matter shall be tested as per KMnO4 method.
Note # 2- Clarified water is being used as cooling water. The cycle of Concentration of
Cooling water is 5. Other parameters of Cooling Water shall be derived based on Raw water analysis after modifying the continuous dosing of Alum as Al2(SO4)3 -70ppm on 100% Basis, Lime as Ca(OH)2 -30ppm on 100% Basis , Coagulant aid - 2ppm on 100% Basis, PAC- 25-40 ppm on 100% Basis & Chlorine Di Oxide - 2 ppm.
Note- The above dosing rate may subject to minor variation during detail engineering stage. However the design of UF shall be based on colloidal silica value given in raw water analysis.



CLAUSE NO. PROJECT INFORMATION

EPC PACKAGE FOR 
PATRATU SUPER THERMAL POWER 

STATION EXPANSION PHASE-I (3X800 MW)

TECHNICAL SPECIFICATION
SECTION – VI, PART-A

BID DOC. NO CS-9585-001-02

SUB-SECTION-IB
PROJECT INFORMATION

PAGE 
10 OF 15

ANNEXURE-III

THE MINIMUM QUALITY OF DM WATER TO BE CONSIDERED FOR
MAKE-UP WATER 

Sl.No. Characteristics Value

1. Silica (Max.) 0.02 ppm as Sio2

2. Iron as Fe Nil

3. Total hardness Nil

4. pH value 6.8 -7.2

5.         Conductivity Not more than 0.1micro mho/cm 
excluding the effects of free CO2
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ANNEXURE-IV-1

LIGHT DIESEL OIL CHARACTERISTICS

AS PER IS 15770-2008

Characteristics LDO 

1.  Pour Point (max)                    21 °C & 12°C for Summer and 
Winter respectively

2.  Kinematic viscosity in                2.5 to 15.0
centistokes at 40 deg.C

3.  Sediment percent by mass (max)        0.10

4.  Total sulphur percent by 1.5
mass (max)

5.  Ash percentage by mass (max)          0.02

6.  Carbon residue (Rams bottom) 1.50
percent by pass (max.)

7.  Acidity inorganic                    Nil

8.  Flash point (Min.) - Pensky Martens     66 deg.C

9. Copper strip corrosion for Not worse
3 hours at 100°C than No. 2

10. Water content, % by volume (max) 0.25

11. GCV(kcal/kg) 10,000
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ANNEXURE-IV-2

DOMESTIC COAL CHARACTERISTICS

S
No.              

Characteristics
(As received basis)

Range of 95% coal supplies Range of 5% coal 
supplies

Column-1 Column-2 Column-3 Range of Adequacy coal
1.0 PROXIMATE ANALYSIS Design Worst Best Worst Best

1.1 Total Moisture (%) 14 17 11 18 10
1.2   Ash (%) 36 42 34 44 30
1.3   Volatile matter (%) 23 19 24 19 28
1.4   Fixed carbon (%) 27 22 31 19 32

2.0   ULTIMATE ANALYSIS 
2.1   Carbon (%)                33.31 27.23 39.07 25.72 44.43
2.2   Hydrogen (%)             3.49 3.05 3.53 2.93 3.72
2.3   Sulphur  (%)             0.6 0.9 0.5 0.95 0.35
2.4   Nitrogen (%) 0.9 1.3 0.8 1.4 0.6
2.5   Oxygen (%)  (By difference) 11.7 8.52 11.1 7 10.9
2.6   Total Moisture (%) 14 17 11 18 10
2.7   Ash (%)                  36 42 34 44 30
2.8 GCV (kcal/kg) 3400 2900 3900 2800 4400
2.9 Hard Grove index      55 50 60 45 65
2.10 YGP Index (mg/kg) 75 80 70 85 65
2.11 Carbonates 0.3 0.38 0.27 0.2 0.43
2.12 Phosphorous 0.05 0.04 0.06 0.03 0.07
2.13 Chloride 0.08 0.15 0.05 0.18 0.04
2.14 Trace Elements (ppm)
2.14.1 Arsenic 1 1.5 0.5 2.5 0.4
2.14.2 Lead 35 75 25 150 10
2.14.3 Mercury 0.1 0.5 0.08 0.6 0.06
2.14.4 Selenium 0.8 1 0.6 1.5 0.5

3.0 ASH ANALYSIS
3.1 Silica (%)          59.25 63.4 56.92 63.56 54.2
3.2 Alumina (%) 27.62 27.29 28.47 27.2 29.89
3.3   Iron Oxide (%) 6.75 5.48 7 5.46 7.5
3.4   Titania (%) 1.95 0.88 2.5 0.98 2.82
3.5 P2O5(%) 0.24 0.3 0.11 0.35 0.1
3.6   Lime (%) 0.9 0.7 1.5 0.6 1.6
3.7   Magnesia    (%)    0.2 0.3 0.15 0.35 0.1
3.8   Sulphuric Anhydride (%)       1.2 0.5 1.4 0.4 1.7
3.9 Sodium Oxide (%) 0.17 0.25 0.15 0.3 0.15
3.10 Balance Alkalies (By 

Difference) (%)  
1.72 0.9 1.8 0.8 1.94

4.0   ASH FUSION RANGE (Under reducing atmosphere)  
4.1 Initial Deformation 

Temperature (oC)
1100 1100 1100 1100 1100

4.2  Hemispherical temperature 
(oC)

1300 1250 1350 1250 1350

4.3  Flow temperature (oC) 1400 1400 1400 1400 1400
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ANNEXURE-IV-3

FUEL OIL CHARACTERISTICS

-------------------------------------------------------------------------------------------------------------------
Sl. Characteristics        Heavy Furnace  Low Sulphur  Heavy
No.                     Oil grade HV    Heavy Stock  Petroleum stock

(HFO) (LSHS)       (HPS)
IS-1593-1982  IS-11489-1985 IS-11489-1985

-----------------------------------------------------------------------------------------------------------------

1. Total sulphur content 4.5% Max. 1.0% Max. 4.5% Max.

2.  Gross calorific value of the order of the order of the order 
(KCal/kg)            of 10,000 of 10,000 of 10,000

3.  Flash Point (Min)       66 deg C       76 deg C     66 deg C

4.  Water content by 1.0%           1.0%         1.0%
volume (Max)

5.  Sediment by weight      0.25%          0.25% 0.25%
(Max)

6.  Asphaltene content by   2.5%           2.5%         2.5%
weight (Max.)

7.  Kinematic viscosity         370            100 100
in Centistokes at 50deg C   at 100deg C at 100deg C

8.  Ash Content by 0.1%           0.1%        0.1%
weight (Max.)

9.  Acidity (inorganic)     Nil            Nil Nil

10. Pour Point (Max.)           57 deg C 66 deg C 72 deg C

11. Sodium content          — — 100 ppm

12. Vanadium content          25 ppm         25ppm       25 ppm

13. Specific heat below 0.65                    
pour point (KCal/Kg °C)
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TYPICAL IMPORTED COAL AND ASH CHARACTERISTICS

Sl.No. Characteristics Imported Coal 
(as received basis) 

Worst Best 

1.0 Proximate Analysis 
1.1 Total Moisture (%) 20 16 
1.2 Ash (%) 10 10 
1.3 Volatile Matter (%) 30 45 
1.4 Fixed Carbon (%) 40 29 
1.5 Total (%) 100 100 
2.0 Ultimate Analysis 
2.1 Carbon (%) 56.4 62.4 
2.2 Hydrogen (%) 4.5 4.9 
2.3 Sulphur (%) 0.9 0.8 
2.4 Nitrogen (%) 0.9 0.5 
2.5 Oxygen (%) (By difference) 7.3 5.4 
2.6 Carbonates (%) 0 0 
2.7 Phosphorous (%) 0 0 
2.8 Total Moisture (%) 20 16 
2.9 Ash (%) 10 10

Total 100 100 
2.10 GCV (Kcal/Kg) 5800 6500 
2.11 Hard Grove Index 45 60 
2.12 YGP (mg/kg) 100 70 
3.0 Ash Analysis 
3.1 Silica (SiO2) (%) 32.74 34.94 
3.2 Alumina(Al2O3) (%) 30.5 28.43 
3.3 Iron Oxides(Fe2O3) (%) 18.2 15.2 
3.4 Titania (TiO2) 1.56 1.76 
3.5 Phosphoric Anhydride(P2O5) 

(%) 
0.44 0.54 

3.6 Lime (CaO) (%) 6.12 7.62 
3.7 Magnesia (MgO) (%) 1.83 1.93 
3.8 Sulphuric Anhydride (%) 6.95 7.65 
3.9 Sodium Oxide (Na2O) (%) 0.3 0.4 
3.10 Balance alkalies (by difference) 1.36 1.56 

Total 100 100 
4.0 Ash Fusion Temperature 

reducing temperature 
4.1 Initial deformation Temp ( ºC) 1100 1250 
4.2 Hemispherical Temp. ( ºC) 1300 1350 
4.3 Flow Temp. ( ºC) 1400 1400 
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ANNEXURE-IV-5

LIMESTONE CHARACTERISTICS

The details of Limestone data shall be furnished later.
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TECHNICAL SPECIFICATION FOR      

 SEWAGE TREATMENT PLANT 
 

3X800 MW PATRATU STPP EXT.PH-I 

1.0 GENERAL 
This specification is intended to cover 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 (excluding chemicals), 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, minor civil works, 
erection & commissioning, trial run at site, preparation of drawings in 3D and carrying out performance 
guarantee /Functional / Demonstration tests at site (As applicable), training of customer/ client O&M staff &  
final handing over to end customer in flawless condition for project and package specified above complete 
with all accessories for the total scope defined as per BHEL NIT & tender technical specification no. PE‐TS‐
434‐673A‐A001 for Sewage treatment plant  package of 3X800 MW NTPC PATRATU STPP EXT.PH-I. 
 
 

2.0 REFERENCE DOCUMENTS 
 

A. PE-DG-434-673-A001 :  P & ID FOR SEWAGE TREATMENT PLANT 
B. DATASHEET – A   : FOR ABOVE SYSTEM 
C. PE-DG-434-100-M001 : PLOT PLAN 

 
3.0 SCOPE OF SUPPLY (MECHANICAL) 
 

Following are in bidder’s scope of supply: 
 
Broad scope of work of this package includes all equipment and accessories. Please also refer Mechanical 
data sheet, P&ID and the respective section of Electrical and C&I sections for respective scopes. 
 

3.1.1 Two (2) nos.(1W+1S) submersible grinding type sewage transfer pumps for sewage sump (S1) complete 
with all instrumentation, valves, piping, motor, etc. 
 

3.1.2 Two (2) nos.(1W+1S) submersible grinding type sewage transfer pumps for sewage sump (S2) complete 
with all instrumentation, valves, piping, motor, etc. 
 

3.1.3 Two (2) nos.(1W+1S) submersible grinding type sewage transfer pumps for sewage sump (S3) complete 
with all instrumentation, valves, piping, motor, etc. 
 

3.1.4 Two (2) nos.(1W+1S) submersible grinding type sewage transfer pumps for sewage sump (S4) complete 
with all instrumentation, valves, piping, motor, etc. 

 
3.1.5 Two (2) nos.(1W+1S) submersible grinding type sewage transfer pumps for sewage sump (S5) complete 

with all instrumentation, valves, piping, motor, etc. 
 

3.1.6 Two (2) nos.(1W+1S) submersible grinding type sewage transfer pumps for sewage sump (S6) complete 
with all instrumentation, valves, piping, motor, etc. 
 

3.1.7 Two (2) nos.(1W+1S) submersible grinding type sewage transfer pumps for sewage sump (S7) complete 
with all instrumentation, valves, piping, motor, etc. 
 

3.1.8 Two (2) nos.(1W+1S) submersible grinding type sewage transfer pumps for sewage sump (S8) complete 
with all instrumentation, valves, piping, motor, etc. 
 

3.1.9 Two (2) nos.(1W+1S) submersible grinding type sewage transfer pumps for common sewage collection 
sump complete with all instrumentation, valves, piping, motor, etc. 
 

3.1.10 All instrumentation and accessories in sewage sump S1, S2, S3, S4, S5, S6, S7 & S8 (RCC work in BHEL 

scope). 

3.1.11 All instrumentation and accessories in common sewage collection sump (RCC work in BHEL scope) 
located in STP area. 
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3.1.12 Two (2) nos. (1w + 1s) oil free type air blowers with electric motor drives for supplying air required for 
common collection sump, sludge holding tank & equalization tank. Each blower shall be complete with 
motor, v-belt drive with belt guard, inlet filter/silencer, flexible couplings and discharge snubber, all mounted 
on a single base. Relief valve(s) shall be provided as required. Acoustic hood for air blowers shall also be 
provided by the bidder. 
 

3.1.13 One (1) no. bar screen chamber of MOC RCC (RCC work in BHEL scope) with bars/coarse screen (MOC: 
SS-304 fitted with SS 304 frame) inclined at 60° and spacing between bars shall be 10 mm for 
screening of incoming sewage shall be provided by bidder. 

 
3.1.14 One (1) no. oil & grease chamber of MOC RCC (RCC work in BHEL scope) provided with oil & grease trap 

for removal of oil & grease from the incoming sewage shall be provided by bidder. Mechanical items Baffle 
arrangement and perforated pipes etc. shall be provided by bidder. 

 
3.1.15 One (1) no. above ground equalization tank of RCC construction (RCC work in BHEL scope) of minimum 

retention time of 8 hours located in STP area.  
 

3.1.16 Two (2) nos.(1W+1S) vertical submersible grinding type MBBR feed pumps for equalization tank complete 
with all instrumentation, valves, piping, motor, etc. 
 

3.1.17 All instrumentation and accessories in equalization tank (RCC work in BHEL scope) located in STP area. 
 

3.1.18 One (1) no. above ground MBBR reactor of RCC construction (Capacity as per process requirement) 
located in STP area. Media for MBBR reactor shall be of MOC PVC/PP. 

 
3.1.19 Two (2) nos. (1w + 1s) oil free type air blowers with electric motor drives for supplying air required for 

MBBR reactor. Each blower shall be complete with motor, v-belt drive with belt guard, inlet filter/silencer, 
flexible couplings and discharge snubber, all mounted on a single base. Relief valve(s) shall be provided as 
required. Acoustic hood for air blowers shall also be provided by the bidder. 

 
3.1.20 One no. above ground tube settler (secondary settler) shall be in bidder’ scope. Material of construction of 

settler shall be RCC and MOC of media shall be PVC. 
 

3.1.21 One (1) no. above ground hypo contact cum filter feed tank of RCC construction (RCC work in BHEL 
scope) located in STP area.  

 
3.1.22 All instrumentation and accessories in hypo contact cum filter feed tank (RCC work in BHEL scope) located 

in STP area. 
 

3.1.23 Two (2) nos.(1W+1S) horizontal centrifugal type filter feed pumps for hypo contact cum filter feed tank 
complete with all instrumentation, valves, piping etc. for feeding water to Dual media filter & activated 
carbon filter for tertiary treatment. This pump has to be also cater the backwash requirement of Dual media 
filter & activated carbon filter 
 

3.1.24 One (1) no. Sodium hypochlorite dosing tank (MOC: HDPE) of minimum 200 ltrs. capacity for dosing 
chemical to hypo contact cum filter feed tank/ centrifuge feed line, complete with instrumentation, 
dissolving basket and slow speed (100-200 rpm) agitator of SS-316 construction. MOC of dissolving basket 
will be SS-316. 
 

3.1.25 Three (3) no. Sodium hypochlorite dosing pump (MOC: PP) complete with all instrumentation and 
accessories, valves, piping, motor, etc. as per P&ID of sewage treatment plant.  

 
3.1.26 One (1) no. (1X100%) dual media filter (MOC: FRP/MSRL) along with filter media, piping, valves, fittings, 

instrumentation and accessories associated with the same. 
 

3.1.27 One (1) no. (1X100%) Activated Carbon Filter (MOC: FRP/MSRL) along with media, carbon trap, piping, 
valves, fittings, instrumentation and accessories associated with the same. 

 
3.1.28 One (1) no. above ground treated water tank of RCC construction (RCC work in BHEL scope) complete 

with all instrumentation and accessories & of minimum retention time of 8 hours located in STP area.  
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3.1.29 Two (2) nos.(1W+1S) horizontal centrifugal type treated water disposal pumps for treated water tank 
complete with all instrumentation, valves, piping etc.  

 
3.1.30 One (1) no. below ground sludge sump (RCC work in BHEL scope) complete with all instrumentation and 

accessories. 
 

3.1.31 Two (2) nos.(1W+1S) vertical screw type sludge transfer pumps for sludge sump complete with all 
instrumentation, valves, piping etc. 
 

3.1.32 Two (2) no. (1W+1S) centrifuge of MOC MSEP/CI and wetted parts of SS-304.  
 

3.1.33 One (1) no. Poly-electrolyte dosing tank (MOC: HDPE) of min 500 ltr. storage capacity for dosing chemical 
to centrifuge feed line complete with instrumentation, dissolving basket and slow speed (100-200 rpm) 
agitator of SS-316 construction. MOC of dissolving basket will be SS-316. 
 

3.1.34 Two (2) no. Poly-electrolyte dosing pump (MOC: PP), capacity to suit, along with instrumentation and 
accessories as per P&ID of sewage treatment plant.  

 
3.1.35 1 no. sludge handling trolley for manual disposal of sludge cake. 

 
3.1.36 Required Piping for transferring Centrate from centrifuge outlet to equalization tank along with necessary 

valve, fitting & flanges. 
 

3.1.37 Required Piping for transferring waste water generated from dual media filter & activated carbon filter to 
common sewage collection sump/ equalization tank along with necessary valve, fitting & flanges. 

 
3.1.38 Required Piping for transferring over flow of hypo- contact cum filter feed tank to plant drain along with 

necessary fitting & flanges. 
 

3.1.39 Required Piping for transferring over flow of treated water tank to plant drain along with necessary fitting & 
flanges. 
 

3.1.40 Piping required for sludge recirculation line along with valves from the outlet of sludge transfer pumps to 
MBBR tank along with necessary valve, fitting & flanges. 

 
3.1.41 Piping required for transferring treated water through treated water disposal pumps to horticulture network 

(500 m) along with necessary valve, fitting & flanges. 
 

3.1.42 Piping required for transferring sewage from sewage sump S1 to common sewage collection sump located 
in STP area along with necessary valve, fitting & flanges. 

 
3.1.43 Piping required for transferring sewage from sewage sump S2 to upstream sump/common sewage 

collection sump located in STP area along with necessary valve, fitting & flanges. 
 

3.1.44 Piping required for transferring sewage from sewage sump S3 to upstream sump/common sewage 
collection sump located in STP area along with necessary valve, fitting & flanges. 

 
3.1.45 Piping required for transferring sewage from sewage sump S4 to upstream sump/ common sewage 

collection sump located in STP area along with necessary valve, fitting & flanges. 
 

3.1.46 Piping required for transferring sewage from sewage sump S5 upstream sump/ to upstream sump/common 
sewage collection sump located in STP area along with necessary valve, fitting & flanges. 
 

3.1.47 Piping required for transferring sewage from sewage sump S6 to upstream sump/ common sewage 
collection sump located in STP area along with necessary valve, fitting & flanges. 
 

3.1.48 Piping required for transferring sewage from sewage sump S7 to upstream sump/common sewage 
collection sump located in STP area along with necessary valve, fitting & flanges. 
 

3.1.49 Piping required for transferring sewage from sewage sump S8 to upstream sump/common sewage 
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collection sump located in STP area along with necessary valve, fitting & flanges. 
 

3.1.50 Necessary piping, valves, fitting, instruments etc. As per P&ID for sewage treatment plant enclosed with 
this technical specification. 
 

3.1.51 The scope of supply and erection shall include all interconnecting piping, fittings, supports, valves, 
instruments etc. 
 

3.1.52 The MBBR based sewage treatment plant operation & control shall be carried out from the stand alone 
DDCMIS (BHEL scope) based control system located inside STP area.  
 

3.1.53 Sewage transfer pumps installed in various sewage lifting sumps (S1, S2, S3, S4, S5, S6, S7 & S8) located 
outside boundary of STP area shall be controlled through self-standing local control panel. Self-standing 
local control panel shall be in bidder’s scope. Redundancy of instruments shall be provided by bidder as 
per requirement spelled in Section-C3 (SPECIFIC TECHNICAL REQUIRMENT- C&I). 
 

3.1.54 Bidder to take care the length of piping as indicated in plot plan/elsewhere in specification of sewage 
treatment plant. Pipe routing shall be decided during detailed engineering, however bidder will consider 10 
m static head + 10% margin (or as per grade level of respective sewage collection sump location as 
indicated in the attached drg in tender specs) during pump selection for outside STP area and treated 
water disposal pumps. 
 

3.1.55 The pipes from the individual sewage lifting stations/ sewage sumps (S1, S2, S3, S4, S5, S6, S7 & S8 
located outside STP area) to common collection sump located in STP area shall be routed on 
pedestals/buried. Further treated water piping from treated water disposal pumps (located in STP area) to 
horticulture network area shall also be routed on pedestals/buried. For buried piping wrapping, coating and 
protection is in bidder’s scope & shall be as per IS-10221. 
 

3.1.56 The pipe inside STP area shall be preferably run on pipe pedestals. All auxiliary steel structures (u-clamps, 
nuts, bolts, channels etc.) For fixing the pipe on the pedestal or trestles shall be in the scope of bidder. If 
buried piping is required, wrapping, coating and protection of all the buried pipe is also in bidder’s scope & 
shall be as per is 10221. 
  

3.1.57 All steel inserts plates with lugs, rungs, ladder, puddle pipes, bolts, edge angle in desired shape, nuts, 
sleeves, and all other embedding components etc. as required to grout in BHEL civil works and to 
support/hold the equipment being supplied under this specification shall be in bidder’s scope. 
 

3.1.58 Any statutory clearance required for the system from MOEF or local pollution control board/ local 
authorities/ CPCB’s (Central Pollution Control Board) latest regulatory requirement prevailing at the time of 
execution of the contract, is in bidder’s scope. Bidder shall give detailed calculations in support of 
meeting the specified outlet water quality (as per applicable statutory requirements or as specified, 
whichever is stringent), with supporting backup which shall be subject to approval of 
BHEL/Customer. Bidder to also note that the sizing of STP (System, MBBR tank, etc) shall be subject to 
approval during detailed engineering Requirements/ supply of any necessary equipment/instruments to 
meet/comply to statutory obligations is in bidder’s scope.  

 
There is requirement of complying with CPCB IT Division document “Protocol for real time (Emission & 
Effluent) data management from industries version 1.2 (10.6.2015) or the latest regulatory requirement 
prevailing at the time of execution of the contract. EQMS shall be provided as part of ETP. However, for 
Sewage treatment plant, required/necessary EQMS instruments (not limited to, but including 
anlaysers for pH, BOD, COD, conductivity, oil in water, TSS) shall be provided by bidder with 
provision for bidirectional connectivity over ModBus/RS-232/RS-485 with Employer’s central cloud 
server/EQMS for real time data monitoring, remote diagnostics & remote calibration checks, etc. All 
necessary hardware and software required at instrument end shall be provided by the Bidder. 
 

3.1.59 The Bidder’s scope includes all the first fill and one year’s topping, requirements of consumables such as 
oils, lubricants including grease, servo fluids, gases, etc. Consumption of all these consumables during the 
initial operation or carrying out performance guarantee test of bidder’s supplied equipment (whichever is 
later) and final filling after the initial operation OR carrying out performance guarantee test at site (As 
applicable) of bidder’s supplied equipment (whichever is later) shall also be included in the scope of the 
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Bidder. Bidder shall also supply a quantity not less than 10% of the full charge of each variety of lubricants, 
servo fluids, gases, etc. used which is expected to be utilised during the first year of operation. This 
additional quantity shall be supplied in separate Containers. As far as possible lubricants marketed by the 
Indian Oil Corporation shall be used. The variety of lubricants shall be kept to a minimum possible.  

 
3.1.60 For AMC requirements bidder to refer details mentioned in Section-C3 (SPECIFIC TECHNICAL 

REQUIRMENT- C&I).  
 

3.1.61 The pipe sizes indicated in the tender specification/ P & I diagram are minimum. Wherever pipe sizes are 
not indicated, the same shall be selected based on the specification requirement and shall be subject to 
BHEL / customer approval during detailing engineering. All pipes shall be carbon steel unless exclusively 
mentioned. 
 

3.1.62 All necessary drains, vents and sampling points with valves as specified and as required are in bidder’s 
scope. 
 

3.1.63 Monitoring gadgets, instruments and equipment required for maintenance (till carrying out performance 
guarantee test at site (As applicable) & plant handover. 
 

3.1.64 Associated piping, instrumentation and valves required for the system. 
 

3.1.65 All necessary instruments and controls required for easy and safe operation of the system. 
 

3.1.66 Wherever terminal points between BHEL and bidder indicated, bidder shall provide pipes with counter 
flange. 
 

3.1.67 All pipes, fittings etc. Required for hand railing, platforms, and ladders shall be in the scope of bidder. All 
ladders shall be non-civil work. All insert plates, nuts and bolts, counter flanges wherever Applicable shall 
be in the scope of bidder. Supply and erection of hand railing as desired for safety purpose will be in 
bidder’s scope. 
 

3.1.68 All the sumps, tanks, reservoirs and other water retaining structures shall be provided with access 
ladders/rungs from operating platforms/ground level as the case may be. 
 

3.1.69 Instrumentation, valves etc. Indicated in P & ID of sewage treatment plant are bare minimum requirement, 
however bidder has to provide complete system for trouble free operation meeting technical specification 
requirement. 
 

3.1.70 Sewage sumps S1, S2, S3, S4, S5, S6, S7, and S8 shall be located outside STP area however rest 
facilities indicated in P & ID of STP shall be located inside STP area provided in plot plan included in this 
specification. 
 

3.1.71 All blank flanges/counter flanges, isolations valves, tees etc. to interconnect the pipes at all terminal points. 
 

3.1.72 8 nos. Chain pulley block / electrical hoist for handling of sewage transfer pumps located outside STP area 
provided sewage lifting sumps (S1, S2, S3, S4, S5, S6, S7 & S8).1 no. Chain pulley block / electrical hoist 
for handling of common collection sump sewage transfer pump. 1 no. chain pulley block/ Electrical hoist for 
handling of MBBR feed pumps. 1 no. chain pulley block/ Electrical hoist for handling of Vertical screw 
sludge transfer pumps. 1 no. chain pulley block/ Electrical hoist for handling of filter feed pump & treated 
water disposal pumps. 1 no. electric hoist for handling of centrifuge. Selection criterion of chain pulley 
block/ electric hoist shall be as per ELECTRIC HOIST AND MANUAL HOIST (CHAIN PULLEY BLOCK) 
specification defined elsewhere in this tender technical specification. 
 

3.1.73 Media, bar screen chamber, oil & grease trap, media for MBBR tank, media for Tube settler, media for dual 
media filter, media for activated carbon filter & air grid arrangement for common collection sump, 
equalization tank, MBBR tank & Sludge pit. 
 

3.1.74 PIPING 
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a) Complete piping indicated in P & ID of Sewage treatment plant is in bidder’s scope of supply and 
erection. In addition, any additional piping required to make the system complete inside STP area shall 
be in bidder’s scope. Pipe length inside STP area has to be considered by bidder in their scope as per 
approved equipment layout and piping layout during detailed engineering. The below indicated pipes 
shall be designed, supplied, erected, laid and tested by the bidder. Elbows, tees, flanges, counter 
flanges, Hangers and supports, embedment plates with lugs etc. required for the below given piping 
shall also be provided by the bidder. 

 
b) Pipe distances from sumps outside STP area up to STP area are given below: 
 

SL. NO. FROM TO (Also refer P&ID) Distance (In meters) 
1.  Sewage sump (S1) Common collection sump 440 
2.  Sewage sump (S2) Sewage sump (S1) 540 
3.  Sewage sump (S3) Sewage sump (S2) 530 
4.  Sewage sump (S4) Sewage sump (S5) 720 
5.  Sewage sump (S5) Sewage sump (S1) 1025 
6.  Sewage sump (S6) Sewage sump (S1) 725 
7.  Sewage sump (S7) Sewage sump (S6) 585 
8.  Sewage sump (S8) Sewage sump (S6) 505 

 
Bidder to note that no commercial settlement / adjustment shall be entertained for variation up to +/- 5% 
of pipe lengths tabulated above during detailed engineering. 
 
Bidder to note that above piping distances are in bidder’s scope. Distances given above are from one 
area to other area only, however inside piping in respective area shall be in bidder’s scope which is not 
included in above distances. Layout and routing shall be finalized during detailed engineering. However, 
system shall be designed to take care of any increase or decrease in length of piping. 

c) Piping from treated water disposal pumps up to horticulture network 500 meters shall be in bidder’s 
scope. Layout and routing shall be finalized during detailed engineering. However, system shall be 
designed to take care of any increase or decrease in length of piping. 
 

d) In addition, any additional piping and associated accessories required to complete the system shall be 
in bidder’s scope. 

 
3.1.75 Mandatory spares as per attached Annexure-V of Section C1 to this technical specification. 

 
3.1.76 Special tools and tackles as required for the system. 

 
3.1.77 All special tools necessary for proper maintenance or adjustment of the equipment packaged in permanent 

box. Finish paints for touch-up painting of equipment after erection at site in sealed container. 
 

3.1.78 Start-up and commissioning spares as required. 
 

3.1.79 Instrument air piping (after BHEL terminal point) along with necessary valves, instrumentation, fitting & 
flanges to meet the system requirement shall be in bidder’s scope.  
 

3.1.80 Supply of handrail material & erection of the same shall be in bidder’s scope. 
 

4.0 ADDITIONAL REQUIREMENT 
 

4.1 Operating platforms, ladders, supports and other structural works for each sump/tanks as well as dosing 
equipment etc. for sewage treatment plant to facilitate accessibility for operation and maintenance is also in 
bidder’s scope. 
 

4.2 All special tools necessary for proper maintenance or adjustment of the equipment packaged in permanent 
box. Finish paints for touch-up painting of equipment after erection at site in sealed container. 
 

4.3 All required elbow, tee, pipe fittings etc. required for erection of the complete system including piping shall 
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be in bidder’s scope. Bidder to provide the detailed BOQ shall be derived during detail engineering. Bidder 
to consider 10% margin over and above the BOQ requirement of all the fittings. 
 

4.4 All the pipes outside STP area shall preferably be below ground (buried). For pipes running in STP area 
wherever pipe racks are not available, pipes shall run on pedestals or below ground. All fixing items such 
as U clamps, nuts, bolts etc. required to lay the pipes on pedestals shall be in bidder’s scope of work. 
Coating, wrapping and protection required for buries pipes shall be in bidder’s scope of work. 
 

4.5 Bidder shall consider 10 m static head + 10% margin (or as per grade level of respective sewage collection 
sump location as indicated in the attached drg in tender specs), in addition to the losses in straight pipes 
and bend in pipes, tees, reducer, expander and valves etc. while selection of pump head during detailed 
engineering. 
 

4.6 On completion of erection, a complete list of bearings/ equipment giving their location and identification 
marks shall be furnished to the Owner along with lubrication requirements. 
 

4.7 MCC, DDCMIS based control room & battery room shall be located in STP area building. All Sewage 
treatment facilities and chemical dosing facilities shall be located in Sewage treatment plant building. 
Further for all pumps located outside building shall be provided with localised canopy arrangement on 
pump & motor and the same shall be in bidder’s scope.  
 

4.8 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. 
 

4.9 In case vendor submits revised drawing after approval of the corresponding drawing, 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.  
 

4.10 Bidders shall make Site visit in order to familiarize themselves with existing   condition of site before 
submitting the bid in order to make their offer complete. During detail engineering also, the successful 
bidder shall be responsible for the correctness of details w.r.t. existing facility at site. Customer approval on 
any drawing having details of existing facility shall not be cited by the successful bidder a valid reason for 
any shortcoming in the work by them.  BHEL shall also not entertain any cost implication for any lack of 
input data with regard to site during detail engineering. 
  

4.11 Successful bidder shall furnish detailed erection manual for each of the equipment as well as complete 
system supplied under this contract at least 3 months before the scheduled erection of the concerned 
equipment / component or along with supply of concerned equipment / component whichever is earlier. 
 

4.12 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. 
 

4.13 Wherever CIVIL works is excluded from the bidder’s scope, successful bidder shall furnish civil assignment 
/ scope 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”.  

 
4.14 All necessary valves and fittings for the installations with the actuators necessary for their remote 

operation. 
 

4.15 Embedment plates with lugs shall also be provided by bidder as per system requirement. 
 

4.16 All channels & brackets, mounting plates as required for mounting of motors, pumps, stirrers, tank etc. shall 
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be in bidder’s scope. 
 

4.17 All necessary structural steel for pipe supporting structure, platforms, walkways / pathways and access 
stairs, mechanical plant and equipment, mechanical services and pipe work associated with STP Plant. 
 

4.18 All handrails shall be of 32 mm nominal bore MS pipes (medium class) as per IS: 1161 galvanized using 
750 gm/sq. m of zinc. Hand railing shall be a two-rail system with the top rail 1000 mm above the walkway 
surface and the intermediate rail 450 mm below the top rail. Handrail post spacing shall be limited to 1500 
mm as far as possible but can be proportioned to the length of the opening. In such a case spacing shall 
not exceed 1850 mm centre to centre of posts. Hand railing shall be shop fabricated for specific locations 
and field welded or bolted to the erected structural steel. Railings shall be provided with 100 mm wide and 
8 mm thick MS strip at bottom as toe guard all along the length of railing in horizontal plane. For RCC 
stairs, hand railing with 20 mm square MS bar balustrade with suitable MS flat and Aluminium / Teakwood 
handrail shall be provided, unless specifically mentioned otherwise. 
 

4.19 Instrument hook up material shall be in bidder’s scope. 
 

4.20 Permanent ladder (not rungs) for approaching the top of tanks, valves for All steel inserts with lugs, plates, 
bolts, nuts, sleeves, edge angles and all other embedding components etc. as required to grout in civil 
works and to support/hold the equipments being supplied under this specification for opening/maintenance 
purpose. 
 

4.21 Wrapping, coating and protection of the entire buried pipe shall be as per IS 10221 or AWWA C 203-93. 
 

4.22 Any item/work either supply of equipment or erection material which have not been specifically mentioned 
in but are necessary to complete the woks for trouble free and efficient operation of the plant shall be 
deemed to be included within the scope of this specification and shall be in bidder’s scope without any 
commercial, technical and delivery implication to BHEL. 
 

4.23 All other items are also included in scope of supply as specified in other part of the specification. 
 

4.24 Bidder shall perform the guarantee parameters as per specification requirement to the satisfaction of 
owner. The exact modalities of verifying guarantee for the parameters indicated in the specification shall be 
finally as agreed with the owner during detailed engineering & mutually agreed. 

5.0 ELECTRIC HOIST AND MANUAL HOIST (CHAIN PULLEY BLOCK) 
 

Required number of electric hoist / manual hoist of adequate capacity, to meet the erection and 
maintenance requirements are to be provided for the various areas. 
 
Bidder to note that chain pulley block shall be manufactured as per class-II of IS3832 & Electric hoist shall 
be manufactured as per class-II of IS-3938.  
 
The stipulations of all statutory codes like Indian Electricity Act, Indian Electricity Rules, Factory Acts, Local 
Municipality act etc. shall however prevail over the specification requirements, in case any conflict arises 
between this specification and the statutory codes. 
 
Maintenance tools and tackles shall be as per data sheet attached. 
 

5.1 DESIGN CRITERION FOR ELECTRIC HOIST AND MANUAL HOIST (CHAIN PULLEY BLOCK) 
 

For items weighing 300 kg and above, hoists and trolleys along with monorails shall be provided 
throughout the plant where crane cannot be utilized. For items weighing less than 1000 kg, manual hoists 
shall be provided. For items weighing 1000 kg and more, electric hoists (lift & travel) shall be provided. In 
case the lifting height is more than 10m, electric hoist (lift & travel) shall be provided irrespective of the 
weight. All hoists shall be provided with trolleys. 

 
Capacity of cranes & hoists shall be selected considering a minimum margin of 25% over the maximum 
weight of the heaviest equipment / component to be handled by the Crane/Hoist. 
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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. The operator shall be able to control the 
movement of the electrical/ manual hoist with the help of floor operated pendant. 
 

5.2 SCOPE OF SUPPLIES 
 

Equipment and services to be furnished by the bidder for the ELECTRIC HOIST/ 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 ELECTRIC HOIST/ 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. 
 
5.2.1 Electric hoist shall include but not be limited to the following: - 

a. Hoisting and CT drive arrangement 
b. All electrical equipment including cables (as per electrical scope matrix) and panels. 
c. PVC insulated shrouded bus bar DSL 
d. Earthing arrangement. 
e. Initial fill of lubricant. 
f. Painting of electric hoist and accessories. 
g. Maintenance Tools & Tackles (as per attached list) 
h. Erection & Commissioning spares 
i. Isolating switch in enclosure at operating floor for disconnecting supply to DSL while 
maintaining the electric hoist. 

5.2.2 Erection and Commissioning spares (ELECTRIC HOIST) 
 

The Bidder shall also supply erection & commissioning spares along with his main equipment as per 
his experience, for replacement of damaged or unserviceable parts during the execution of the project 
at site, to avoid delay in the project schedule. This shall form part of the main equipment supply. The 
Purchaser shall retain the unutilized commissioning spares. The initial fill of lubricants, oil etc. shall 
also be supplied by the bidder. 
 

5.2.3 Services to be provided by the bidder 
 Packing, forwarding and transportation to site, storage and handling at site. 
 
5.2.4 Erection and Commissioning 
5.2.5 Functional test (Overload testing, load testing at rated speed, travel and hoisting motion checks as 

per relevant Indian standards). 
 
5.2.6 Obtaining clearance and acceptance certificate from the concerned competent authority after site test 

as applicable. Necessary fees/expenditure as required shall be borne by the bidder. 
 

5.3 INSPECTION AND TESTING 
 

As per enclosed reference quality plan and as per IS 3938 (latest revision). Prime inspection agency shall 
be Consultant/ End Customer. 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. 
 

5.4 TESTING AT VENDOR’S WORKS 
 

Hoist along with its drives, controls and other accessories shall be demonstrated for the rated capacity 
against the rated speed of motions and for the service conditions specified as specified in QAP and as per 
IS 3938 for electric hoist and IS 3832 for manual hoist. 
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. 
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Demonstration tests shall be carried out each time after the rectification /modification is carried out. 
 

5.5 MAKE OF SUB - VENDOR ITEMS 
 

Makes of bought out items will be as per list specified in the specification. Make shall be subject to BHEL / 
NTPC approval, during detailed engineering. (Refer annexure-II) 
 

5.6 TESTING AT SITE 
 
A) ELECTRIC HOIST: 
As required for statutory clearance for operating at site i.e., overload test, load test and other tests as 
per IS 3938. 
Test for Operation -After the supply has been connected, tests shall be carried out to prove the 
following: 
a) The satisfactory operation of each controller, switch, contactor, relay and other control devices and 
in particular, the correct operation of all limit switches under the most unfavourable conditions; 
b) The correctness of all circuits and interlocks and sequence of operation; and 
c) The satisfactory operation of all protective devices. 
 
Overload Test -After test but before the hoist is put into service, it shall be tested with overload relays 
appropriately set, to lift and sustain a test load of 125 percent of the working load. During the overload 
test, the hoist shall sustain the load under full control. The specified speeds need not be attained but 
the hoist shall show itself capable of dealing with the overload without difficulty. 
 
B) MANUAL HOIST: 
As required for statutory clearance for operating at site with following minimum test i.e., 
overload and load test. 
 

5.7 MAINTENANCE TOOLS AND TACKLES 
 

One (1) complete unused new set of special purpose tools, tackles and accessories along with detailed 
instructions and maintenance manual shall be supplied. Tools shall be of suitable sizes for maintenance of 
electric hoist of each type and capacity. Each tool and wrench shall be stamped so as 
to be identified easy for its use. The tools shall be supplied in steel toolbox and with a copy of instruction 
manual. The items supplied shall be of the best quality, specially protected against rusting. 
 
The following shall be provided as minimum requirement: 
S-No.   Description       Qty. 
1  Complete set of ring spanners (Indicate the sizes offered)  1 Set 
2  Complete set of screwdrivers (Indicate the sizes)   1 Set 
3.  Adjustable Spanner       1 No. 
4.  Insulated plier        1 No. 
5.  Grease gun        1 No. 
6.  Oil gun         1 No. 
7.  Line tester        1 No. 
Note: -The tools shall be supplied in one tool box. Bidder shall ensure that the tools & tackles 
mentioned in above list are sufficient to handle all sizes/capacities of hoists & in case any other 
/additional tool is required for handling/maintenance any size/capacity of hoist the same shall be 
included in this list. 
 

5.8 ELECTRICAL REQUIREMENTS   
 

Electrical equipment shall be adequately rated to permit simultaneous operation of any combination of 
motions of the crane for it duty service. 
 

 
5.8.1  MOTORS 

 
Motor ratings shall be 25% (at least) over the maximum power requirement. The hoist motors shall    be 
rated to lift 125% of the design load at rated speed.   
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Motors shall suit the duty class S4, cyclic duration factor 60% and 300 starts per hour and shall be suitable 
for VVF operation. Motor pull out torque shall not be less than 2.75 times/ rated torque. Motor shall have 
class F insulation temperature rise limited to class B and enclosures shall conform to the degree of 
protection IP-55.   
 
All motors shall be capable of the following:  

 
• Operating satisfactorily at full load for 5 minutes without injurious heating with 75% rated voltage at         

motor terminals.  
• Withstand 120% of rated speed for two minutes.  
• Current shall not exceed 6 times full load current for creep speed motor.  
• Withstanding the stresses imposed if started at 110% rated voltage. 
• Start with rated load and accelerate to full speed with 80% rated voltage at motor terminals.  
• The locked rotor motor withstand time under hot condition at 110% rated voltage shall be more than 

motor starting time at minimum permissible voltage by at least 3 seconds for motors upto 20 seconds 
starting time.  

• Maximum torque shall not be below 200% of full load torque.   
Each motor more than 30 KW rating shall be provided with space heater. All electrical equipment 
accessories and wiring shall have tropical protection. 
 
The VVF drive control shall be used for control of each motion. The VVF drive shall be equipped at least 
with 1024 pulse in card, droop control for synchronization and crane software. The rating of VVF shall be 
decided considering 250% of full load current of respective drive motor based on in panel rating with 
derated at 50 Deg C ambient temperature. 
 
The crane(s) shall be furnished complete with all electrical equipment, accessories, like drive motors with 
VVF drives, conductors, insulators, protective & operating devices, cables, current collectors, all protective 
devices, anti-collision limit switches, mechanical overload and protection for electrical faults etc. 
 

5.9 DSL   
DSL shall meet the following requirements: 
• Shrouded bus bar type.  
• Minimum 20% allowance for wear and tear shall be considered during sizing.  
• Voltage drop for all conductors and cables/ wires shall be limited to 3% of rated voltage between the main 
disconnect witch and motor terminals.   
 

5.10 LIMIT SWITCHES    
 
The limit switches shall be totally enclosed type IP-55.   Each hoist shall be furnished with two (2) limit 
switches meeting the following requirements:   

 
• A screw type limit switch with self-resetting features which will act in case of over hoisting.  
• A gravity operated hand reset type limit switch as a backup protection against over hoisting. Track type 
limit switches shall be provided on the bridge and trolley to prevent over travelling in either direction.   

 
Trailing cable shall be 1100 V grade, tinned copper, heat resistant, with EPR insulation and as per Class – 
5 of IS-8130. Also should have inner PCP sheath and outer CSP sheath with nylon cord reinforcement & 
heat resistant, oil resistant and flame retardant heavy duty FRLS type.   

 
5.11     CONTROL & INSTRUMENTATION REQUIREMENTS   

 
Necessary start/stop and emergency controls shall be provided. Automatic reset type limit switches shall 
be provided to prevent over-travel for-   
 
a) Over hoisting and lowering motions of the hook.  
b) Long travel motion   
c) Cross travel motion   
 
OPERATING SPEEDS FOR MISCELLANEOUS HOISTS    
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a. Hoist          : 3 m/min     
b. Trolley travel   : 6 m/min    
c. Long travel   : 10 m/min 
d. Creep speed   : 10% of full speed (as applicable) 
e. Crane runway rails : Rails to suit 
 
Notes:   
1. Area, type, capacity mentioned are minimum requirement and shall be finalized during detail engineering 
without any commercial implication. 
2. Travel and Lift are layout dependent and shall be finalized during detail engineering without any 
commercial implication. 
3. Additional electric/manual hoist required during detail engineering shall be provided as per design 
criteria given above without any commercial implication.  
 

6.0 SCOPE OF SUPPLY FOR ELECTRICAL 
 

The scope of electrical works, equipment and services shall be as Section C2 included in specification. 
Other electrical design details shall be as per section D of the technical specification. 
 

7.0 SCOPE OF SUPPLY CONTROL AND INSTRUMENTATION 
 

7.0.1 Minimum instrumentation as per PE-DG-434-673-A001, however bidder will provide all necessary 
instrumentation for safe and trouble free operation. 

 
7.0.2 Other control and instrumentation design details are specified in specification section C3/D. 

 
8.0 SCOPE OF CIVIL 

 
The CIVIL works is excluded from the bidder’s scope. Successful bidder shall furnish civil assignment / scope 
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”.  

All insert plates with lugs, puddle pipe, angle, edge angle in shape as desired for edge protection of RCC 
structures, rung ladders, hand railing, pumps channel, bolts, nuts, gaskets etc as required to grout in BHEL civil 
works and to hold / support the equipments being supplied under this specification for the STP shall be in the 
scope of bidder. 

9.0 QUALITY ASSURANCE PLANS AND SUB VENDOR LIST 
 

1) The quality assurance plan is enclosed as QUALITY PLAN FOR WATER TREATMENT PACKAGE 
(Sewage Treatment Plant) IN SECTION-C1. However requirement of detailed QP, inspection 
checklist, certificate of conformance etc. for each equipment and sub-vendor shall be finalized during 
detailed engineering stage; decision of BHEL/customer shall be binding on vendor in this regard. Any 
changes/additional tests insisted upon by Owner during approval of QAP’s shall be accepted by 
bidder without any commercial and delivery implication to BHEL/Customer. Bidder shall submit the 
quality plans in BHEL format during detailed engineering stage. Bidder to note further that during 
detailed engineering all the QAP’s/check lists etc. shall be submitted to Customer/BHEL for approval. 
All inspection & testing etc. shall be carried out accordingly. 

2) The sub vendor list enclosed in Section-C1 is indicative only and is subject to approval / acceptance 
by customer (NTPC). Bidder to propose his sub vendor list with back up documents (experience list, 
end user certificate as applicable) etc. The same shall subject to BHEL and Customer approval during 
detailed engineering stage without any technical, commercial & delivery implication to BHEL. 

10.0 TERMINAL POINTS 
 

10.0.1 Service water line (50 NB) will be provided by BHEL at 5 m distance from STP area. Further 
distribution in STP will be in bidder’s scope. Bidder to note that pressure available at terminal point 
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for service water will be around 2 kg/cm2; hence bidder will take care for their pump lubrication 
accordingly. 

10.0.2 Potable water line (40 NB) will be provided by BHEL at 5 m distance from STP area. Further 
distribution in STP will be in bidder’s scope. 

10.0.3 500 meter pipeline will be provided by the bidder at clear water pump discharge with isolation valve 
for horticulture purpose. 

All the piping shall be in bidder’s scope. The pipes shall be designed, supplied, erected, laid and tested by 
the bidder. Elbows, tees, flanges Hangers and supports, embedment plates with lugs etc required for the 
below given piping shall also be provided by the bidder. In addition, any additional piping and associated 
accessories required to complete the system shall be in bidder’s scope. 
 

11.0 PAINTING 
 

Painting shall be as specified in “Surface Preparation & Painting” Sec-D of this technical specification. 
Internal painting of the equipments shall be suitable for withstanding effect of sewage and mixed liquid 
suspended solids. Outer painting shall be as per technical specifications. Supporting documents shall be 
furnished in support of suitability of the lining offered for the duty conditions by bidder during detailed 
engineering. 

 
12.0 SCOPE OF SERVICE 

 
The bidder’s scope also includes following services for scope under this specification: 

 
10.1 Erection and commissioning unloading, storage and handling at site. 

10.2 Arrangement of all instruments, reagents, monitoring gadgets for monitoring, & lab facilities to carry 
out, pre-commissioning, trial run, commissioning and Performance guarantee test/Demonstration 
test. 

10.3 Complete grouting for equipments, fixing and any concreting inside the tanks and lining. 

10.4 All personnel required during maintenance, Commissioning and Performance guarantee test. 

10.5 Trial run for requisite period. 

10.6 Demonstration/ Performance Guarantee test.  

10.7 Painting shall be as specified in “Surface Preparation & Painting” Sec-D of this technical 
specification. Bidder to note that paint shed shall be finalized during detailed engineering as per 
customer & BHEL requirement and any variation in the painting schedule as finally approved by 
customer shall be taken care by bidder without any commercial and delivery implication. 

10.8 Final touch up paint at site. 

10.9 Bidder shall perform the guarantee parameters as per specification requirement to the satisfaction 
of owner. The exact modalities of verifying guarantee for the parameters indicated in the 
specification shall be finally as agreed with the owner during detailed engineering & mutually 
agreed. 

13.0 EXCLUSIONS 
 

11.1 Service air up to the terminal point. 

11.2 Instrument air up to the terminal point. 

11.3 Service water up to terminal point. 

11.4 Firefighting facilities. 
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11.5 All chemicals.  

11.6 All civil works including excavation, backfilling & foundation of equipment. However complete 
grouting for equipment, fixing and any concreting inside vessels and lining shall be in the scope of 
the bidder.  

The civil works including operating / maintenance platforms and interconnection platforms (if any) 
with ladders / stairs & handrails, structural supports and hangers for pipes / cables / ducts, crane 
rails, all embedment’s and inserts with lugs including anchor fasteners, bolts etc., dressing of 
foundations, grouting of pockets and underpinning of base plates for equipment / structures and 
fixing supports, filling and finishing of openings in walls, floors, cladding, roof and trenches shall be 
in bidder’s scope. 

14.0 DESIGN /CONSTRUCTION 
 
In addition to the requirements of Section C & D the following shall also be complied under scope of this 
specification. 
 
The P&ID for Sewage Treatment Plant (Dwg.No.- PE-DG-434-673-A001) is enclosed herein in this section 
for bidders compliance. 
 
The material of construction specified in data sheet-A are minimum requirements and material of 
construction for other components not specified shall be similarly selected by the bidder for intended duty 
which shall be subject to BHEL / Customer approval during detail engineering without any commercial & 
delivery implication to BHEL. 
 
1.0 GENERAL DESCRIPTION 
 

The function of the Sewage Treatment Plant is to collect all sanitary sewage originating in the plant, 
perform treatment and transfer the treated water for horticulture / irrigation. Sewage treatment in 
general carried out to reduce the solid contents of the sewage, and change the character of the 
sewage so that it can be reused. 
 
Sanitary wastes are collected from the buildings that contain sanitary facilities by gravity. Sanitary lift 
stations shall be used to forward the waste to an onsite sewage treatment plant. Solid wastes shall 
be hauled offsite. 
 

2.0 LIFT STATIONS 
 

Each lifting station will have single compartment. Two pumps will be located on each lift station as 
shown in the Sewage Treatment Plant – P&ID enclosed with technical specification. 

 
3.0 SIZING CRITERIA 

 
Average design flow shall be 75 Cum/day. However, bidder to design the equipment for peak 
load requirements also as per CPHEEO manual requirements. 
 

4.0 BASIS 
 

Sewage treatment plant shall be designed for inlet and outlet quality of sewage by the bidder. 
Further Zero discharge condition must be achieved within the plant boundary. 
 

4.1 SEWAGE QUALITY INLET TO SEWAGE TREATMENT PLANT 
 

Sewage Treatment Plant is designed for the following sewage flow rate and characteristics: 
 

Flow Rate  : 75 M3/day 
BOD   : 100-250 mg/l 
COD   : 300-450 mg/l 
TSS   :  200-300 mg/l 
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pH   : 6.5 – 8.0 
Coliform count  : 1000 counts/ 100 ml 
NH4-N   : As actual 
N Total   :  As actual  
Temperature  : Ambient 
 

4.2 SEWAGE TREATMENT OUTLET QUALITY 
 

Treated sewage will conform to the following quality standards, however the treated sewage water 
qualities shall have to meet the all applicable statutory requirement also, whichever is stringent. 

BOD   :  Less than 10 mg/l 
COD   : Less than 50 mg/l 
TSS   :  Less than 20 mg/l 
pH   : 7.0 – 8.0 
Coliform count  : 100 counts/ 100 ml 
NH4-N   : Less than 5mg/l 
N Total   :  Less than 10mg/l 
Residual chlorine : Not exceeding 0.5 mg/l 
Temperature  : Ambient     

 
NOTES: - 

 
The treated sewage quality standards shall be achieved at average sewage flow rates as well as 
peak sewage flow rates. 

 
4.3 PIPING 

 
All piping within the sewage treatment plan shall be in bidder’s scope. Piping and valves shall be 
sized and rated based on flows and pressures at full-capacity operation. Piping conveying high 
levels of suspended solids shall be sized to maintain a minimum velocity of 0.6 m/s at the minimum 
flow rate to prevent solids from settling in the piping. 
 
Pressure drops in pipes will be based on Hazen Williams’s formula. 
Pipe handling sewage will be spun C.I. pipes (IS-1536) and air application of MOC GI only. Filtered 
Water & service water shall be IS-2062 Gr. B/ASTM-A-36/ASTM A-53 type ‘E’ Gr. B/IS-3589 Gr. 
410/IS-1239 Heavy, 150 NB & above pipes shall be spiral welded. 
 
Pumps will be sized based on the following:  
 
Capacity: System requirement + 10% margin  
Head: System requirement + 10% margin on friction losses. 

 
5.0  PROCESS DESCRIPTION 
 
The sewage treatment plant shall be designed as per guidelines of CPHEEO Manual. The anticipated no. 
of users shall be 2000 persons. The sewage treatment plant shall be designed to handle a flow of 75Kld 
considering average per capita consumption of 45lpcd with 80% of used water generated as sewage. 

 
The Sewage Treatment Plant treatment scheme shall be modular type based on MBBR (Moving Bed Bio 
Reactor) technology followed by disinfection by Hypo and necessary tertiary treatment prior to reuse in 
horticulture purpose. Aerobic biological sludge generated shall be thickened in the tube settler and 
aerobically digested/dried in a sludge sump and then transferred to filter press. The dry sludge shall be 
disposed manually by Customer. The Process Flow Diagram / P & ID is enclosed for reference. 

The sewage treatment plant shall consist of following treatment components: 

1) Pre-Treatment, which consists of raw sewage collection and pumping & screening of incoming sewage & 
oil & grease removal from the collected sewage. 
 
Preliminary Treatment: 

• Coarse screens for screening incoming sewage  
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• Oil & Grease Trap  

• Equalization cum holding tank  

2)  Biological Treatment, comprising of aeration followed by clarification and Dosing of sodium hypochlorite 
in the hypo contact cum filter feed tank. 
 
Aeration System:  

• Aerobic Biological treatment in the MBBR Tank with fine bubble diffused aeration. 

• Transfer of treated partially treated sewage to the Clarification system.   

Clarification System: 

• Settling of digested sludge in the Tube Settler. 

• Transfer & storage of clarified water to the Hypo Contact Cum Filter Feed Tank. 

• Dosing of Sodium Hypochlorite in the Hypo Contact Cum Filter Feed Tank. 

• Dosing of Sodium Hypochlorite sludge feed line to centrifuge. 

3)  Sludge Handling System   
• Transfer of sludge to the sludge sump from MBBR tank & tube settler.  

• Transfer of sludge to centrifuge through sludge transfer pumps. 

• Transfer a part of sludge to MBBR tank to maintain MLSS through discharge line of sludge   transfer 
pumps. 

• Transfer of centrate or filtrate to the equalization tank.  

• Transfer of waste water generated through DMF & ACF to the equalization tank/CCS. 

• Disposal of sludge as cakes by sludge trolley.  

4)  Tertiary Treatment:   
• Polishing of treated sewage by DMF& ACF.  

• Transfer of Polished sewage water for horticulture.  

Detailed description of each treatment step is given below: 

The various raw sewages shall be collected by gravity at local sewage lifting stations at different areas and 
the same to be pumped by using 2 Nos (1W+1S) Sewage Lifting Pumps to an underground common 
collection sump located in sewage treatment plant area.  

Collected raw sewage shall be pumped from the common collection sump using 2 Numbers (1W+1S) 
common collection non-clog type sump Pumps to the equalization Tank after passing through the bar 
screen chamber & oil grease chamber provided with oil & grease trap. In bar screen chamber (MOC: RCC) 
the coarse screens present in the raw incoming sewage shall be subject to screening & oil & grease 
chamber (MOC: RCC) shall be provided with Oil & grease trap for removal of oil & grease from the raw 
incoming sewage. 

The Sewage Lifting Pumps shall be of submersible and heavy duty grinding type which shall cut and grind 
solids present in raw sewage into small fragments. The Sewage Lifting Pumps shall automatically START 
at high level in the Sewage Collection Pit and STOP at low level.  

The common collection sump shall also be provided with a coarse air bubble diffuser and an airline tapping 
from the Air Blower delivery header so as to allow continuous aeration in order to protect the STP Package 
against unpleasant odours.  

2 numbers (1W+1S) Air Blowers common for common collection sump, Equalization tank & sludge sump 
shall be provided to supply air through an underwater piping grid and fine air bubble membrane diffusers.  

Centrate produced from centrifuge shall be transferred to Equalization tank. 

2 numbers (1W+1S) vertical submersible MBBR feed pumps shall be provided in equalization tank to 
transfer sewage from equalization tank to MBBR reactor. 1no. MBBR reactor of RCC construction along 
with 2 numbers (1W+1S) Air Blowers for MBBR tank to supply air through an underwater piping grid and 
fine air bubble membrane diffusers to MBBR reactor.  
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1 number tube settler of RCC construction for Settling of digested sludge in the Tube Settler. 

1 number of Hypo contact cum filter feed tank of MOC RCC shall be provided for storage of clarified water 
after clarification process. Further 1 no. hypo dosing system consists of 1 number Hypo dosing tank of 
MOC PVC along with 1 number hypo dosing pump shall be provided for dosing of sodium hypo chloride 
inside the hypo contact cum filter feed tank. Over flow connection from the Hypo contact cum filter feed 
tank shall be connected through pipe to plant drain. 

Further 2 numbers (1W+1S) horizontal centrifugal type filter feed pumps shall be provided for feeding 
clarified water after clarification process for tertiary treatment through dual media filter & activated carbon 
filter. 

1 number dual media filter & 1no. Activated carbon filter shall be provided for the tertiary treatment of 
clarified water after clarification process. Backwash & waste water generated from dual media filter & 
activated carbon filter shall be transferred to the equalization tank. 

1 number treated water tank over ground (MOC RCC) shall be there for storage of final treated water after 
tertiary treatment. Further 2 numbers (1W+1S) horizontal centrifugal type treated water disposal pumps 
shall be provided for transferring the treated water for gardening purpose. 

1 number sludge sump of (MOC RCC underground) for storage of sludge generated from MBBR tank & 
tube settler shall be provided. 2 nos. (1W+1S) of vertical screw type sludge transfer pumps for feeding 
sludge from sludge sump to centrifuge. Further 1 number hypo dosing system consists of 1 number Hypo 
dosing tank along with 1 number hypo dosing pump shall be provided for dosing of sodium hypo chloride 
during feeding of sludge to centrifuge. 

Sodium hypochlorite solution dosing shall be carried out into the hypo contact cum filtered feed tank & 
feeding line to centrifuge to control the BOD.  

Further 1 number trolley mounted arrangement shall be provided for disposal of sludge cake generated 
from centrifuge. 

The stabilized sludge shall be free of offensive odours. 

 
6.0 OPERATION AND CONTROL PHILOSOPHY 

 
The MBBR based sewage treatment plant operation & control shall be carried out from the DDCMIS based 
control system (BHEL Scope). Control of sewage sumps located outside boundary of STP common area 
shall be through self-standing local control panel. 
 
DDCMIS based control system for MBBR based sewage treatment plant shall be located in the STP area. 
However, the control of sewage lifting pumps (S1, S2, S3, S4, S5, S6, S7, & S8) other than STP area shall 
be through self-standing local control panel.  
 
All pumps shall be fitted with check valves and pressure gauge on the discharge side. All pump shall be 
tripped automatically in case of low level in the pits/tanks and shall be started manually. Annunciations for 
high level in pits/tanks shall be provided. 
 
Similarly, air blowers (located at Sewage treatment plant area) shall be suitably interlocked with DDCMIS 
based control system. 
 
Number of signals / Annunciation shall be provided in DDCMIS and the same shall be decided During 
Detailed Engineering stage. 
 
Note: Bidder to note that for complete control & operation of the STP plant, bidder to also refer the 
respective Control & Instrumentation (Section C2) & Electrical (section C3). 
 

15.0 LAYOUT 
 

Space requirement has been indicated in plot plan, attached with specification. All the equipment will be 
open to sky except control panel, hence bidder has to take care that all the equipment will be whether and 
dust proof. Control panel will be located in industrial shed in STP area.  
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16.0 DEMONSTRATION TEST 
 
 The Demonstration test shall be as per clause 4.2 above.  
 

17.0 DRAWING/DOCUMENTS REQUIREMENT (PL REFER ELECTRICAL & C&I PORTION ALSO): - 
 
For the Drawings/Documents submission schedule, please refer Vol-III. 
 
For the Drawings/Documents Submission Procedure, please refer Sec-C/ Sec-D. The bidder has to submit 
the revised drawing/document along with the compliance sheet indicating enumerate reply to all BHEL and 
customer comments or observations. Without compliance sheet the submission of the drawings/documents 
will not be considered and the delay on this account will be solely on bidder’s side only. Bidder to comply 
with the observations of the BHEL and CUSTOMER without price & delivery implication. 
 

18.0 SPARES 
 
1. All the spares for the equipment under the contract provided by the vendor will strictly conform to the 

specifications and documents and will be identical to the corresponding main equipment/components 
supplied under the contract. 

2. The quality plan and the inspection requirement finalized for the main equipment will also be applicable 
to the corresponding spares.  

3. The list of mandatory spares considered essential by the BHEL & Customer is indicated in Annexure IV. 
The bidder shall indicate the prices in the 'Schedule of mandatory Spares' whether or not he considers it 
necessary for the BHEL & Customer to have such spares. If the bidder fails to comply with the above or 
fails to quote the price of any spare item, the cost of such spares shall be deemed to be included in the 
contract price. The bidder shall furnish the population per unit of each item. Whenever the quantity is 
mentioned in "sets" the bidder has to give the item details and prices of each item. 

The prices of mandatory spares indicated by the Bidder in the Bid Proposal sheets shall be used for bid 
evaluation purposes. 
 
All mandatory spares shall be delivered at site at least two months before scheduled date of initial 
operation of the first unit. However, spares shall not be dispatched before dispatch of corresponding 
main equipments. 
 
Wherever quantity is specified both as a percentage and a value, the Bidder has to supply the higher 
quantity until and unless specified otherwise. 

 
4. Start-up and commissioning spares are in bidder’s scope of supply. 

Start-up and Commissioning spares are those which would be required during equipment or system 
testing, start-up and commissioning. All spares used until the plant is finally handed over by the bidder 
to the customer come under this category. All start-up and commissioning spares as required shall be 
provided by the bidder without any additional cost to the BHEL and customer.  
 
Bidder shall be responsible for the ready and timely availability for all the startup and commissioning 
spares as required during various stages of testing, cleaning and commissioning up to handing over of 
each unit of the total plant. 
 
An adequate stock of start-up spares shall be available at the site such that the start-up and 
commissioning of the equipment/systems, Performance guarantee test and handing over the 
equipment/ systems to the customer will be carried out without hindrance and delay. All start-up spares 
which remain unused after the taking over of the plant shall remain the property of the customer. 
 

5. In addition to the spare parts mentioned above, the Bidder shall also provide a list of recommended 
spares for 3 years of normal operation of the plant and indicate the list and unit prices in Price 
Schedules. This list shall take into consideration the mandatory spares specified Annexure IV and 
should be independent of the list of the mandatory spares. The BHEL reserves the right to buy any or all 
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of the recommended spares. The recommended spares shall be delivered at project site at least two 
months before the scheduled date of initial operation of first unit. However, the spares shall not be 
dispatched before the dispatch of the main equipment. 

Price of recommended spares will not be used for evaluation of the bids. The price of these spares will 
remain valid upto 6 months after placement of Notification of Award. However, the Bidder shall be liable 
to provide necessary justification for the quoted prices for these spares as desired by BHEL. 
 
The vendor warrants: 

 
(i) That all spares supplied will be new and in accordance with the contract document and will be free from 

defects in design, material and workmanship and shall further guarantee as under: 
 
(ii) In case of any failure in the original component/equipments due to faulty designs, materials and 

workmanship, the corresponding spare parts if any, supplied will be replaced without any extra cost to 
the BHEL and customer unless a joint examination and analysis by BHEL and/or customer of such 
spare parts prove that the defect found in the original part that failed can safely be assured not to be 
present in spare parts. 

(iii) The long term availability of spares to the BHEL and the customer for the full life of the equipment 
covered under the contract and that before going out of production of spare parts of the equipment 
covered under the contract, vendor and his sub-vendors shall give the BHEL and the customer at least 
24 (Twenty Four) months advance notice so that the latter may order his bulk requirements of spares, if 
he so desires. The same provision will also be applicable to the sub-vendors. Further, in case of 
discontinuance of manufacture of any spares by the vendors or his sub-vendors the vendors and his 
sub-vendors, will provide the BHEL and the customer, 2 (two) years in advance, with full manufacturing 
drawings, material specifications and technical information required by the BHEL and the customer for 
the purpose of manufacture of such items and also the right to manufacture such spares for their own 
requirements. 

(iv) Further in case of discontinuance of supply of spares by the vendors or his sub-vendors, the vendor will 
provide the BHEL and the customer with full information for replacement of such spares with other 
equivalent makes, if so required by the BHEL and the customer. 

 
(v) Notwithstanding the above, the vendor shall be responsible for supply of spares for the lifetime of the 

package at reasonable prices. The prices of all future requirements of spares shall be derived from the 
corresponding ex-works price at which the orders for such spares have been placed by the BHEL and 
the customer as a part of the mandatory or long term or any other kind of spares. The base indices for 
calculating ex-works price shall be commissioning of last equipment under main contract. 

 
6. The vendor will indicate the delivery period of the spares, which the BHEL and the customer may 

procure in accordance with this clause. 
 
7. In case of emergency requirements of spares, the vendor would make every effort to expedite the 

manufacture and delivery of such spares on the basis of mutually agreed time schedule. 
 
8. In case the vendor fails to supply the mandatory or long term or any other kind of spares on the terms 

stipulated above, the BHEL and the customer shall be entitled to purchase the same from the alternate 
sources at the risk and the cost of the vendor and recover from the vendor, the excess amount paid by 
the BHEL and the customer over the rates as per the contract. In the event of such risk purchase by the 
BHEL or the customer, the purchases will be as per the works and procurement policy of the BHEL and 
the customer prevalent at the time of such purchases and BHEL & the customer at his option may 
include a representative from the vendor in finalizing the purchases. 

 
9. It is expressly understood that the final settlement between the parties in terms of relevant clauses of 

the tender document shall not relieve the vendor of any of his obligations under the provision of long 
term availability of spares and such provisions shall continue to be enforced till the expiry of 30 (thirty) 
years period reckoned from the scheduled date of completion of trial operation of the last equipment 
unless otherwise discharged expressly in writing by the BHEL or the customer. 
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19.0 ADDITIONAL REQUIREMENT 
 

1. Engineering for this project is to be carried out in Integrated Intelligent Engineering environment at 
BHEL end. For Details Refer Drawing Document Submission Procedure/Schedule. 

2. Initial charge of all lubricants & grease. 

3. All special tools necessary for proper maintenance or adjustment of the equipment packaged in 
permanent box. Finish paints for touch-up painting of equipment after erection at site in sealed 
container. 

4. Wherever pipe racks are not available, pipes shall run on pedestals or below ground. All fixing items 
such as U clamps, nuts, bolts etc. required to lay the pipes on pedestals shall be in bidder’s scope of 
work. Coating, wrapping and protection required for buries pipes shall be in bidder’s scope of work. 

5. For calculation of pump head, bidder to follow the technical specification requirement. Wherever pipes 
are running on pipe rack, Bidder will consider 10 m static head (or as per grade level of respective 
sewage collection sump location as indicated in the attached drg in tender specs), in addition to the 
losses in straight length and bend in pipes and valves etc. 10% overall margin shall be considered, 
while selection of pump head during detailed engineering. BIDDER TO NOTE THAT SEWAGE PIPE 
FROM S-PIT-7 TO S-PIT-6 MAY BE NEEDED TO BE ROUTED ON CONVEYOR STRUCTURE AT 
HIGHT OF 8-10M SO AS TO CROSS RAILWAY TRACKS. PUMPS SIZING TO BE CONSIDERED 
ACCORDINGLY. 

6. The pumps shall be designed to operate under discharge valve open and close condition. 

7. Pump suction valves, re-circulation valves and discharge valves shall be provided with required limit 
switches for interlock & control. 

8. The starting of pumps (wherever applicable) which are provided with forced water lubrication shall be 
interlocked with the availability of lube water by means of starting of lubrication water pumps, 
availability of adequate flow, pressure etc. The standby lubrication pump shall be started automatically 
during inadequate pressure or while tripping of working pump(s). 

9. All the first fill and one Year's topping requirements or 10 % of first fill quantity, whichever is more of 
consumable such as greases, oil, lubricants, servo fluids/control fluids, gases and etc. which will be 
required to put the equipment covered under the scope of specifications, into successful 
commissioning / initial operation and to establish completion of facilities shall be furnished by the 
bidder. Suitable standard lubricants as available in India are desired. Efforts should be made to limit 
the variety of lubricants to minimum. 

10. 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. 

11. In case vendor submits revised drawing after approval of the corresponding drawing, 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. 

12. Bidders shall make Site visit in order to familiarize themselves with existing   condition of site before 
submitting the bid in order to make their offer complete. During detail engineering also, the successful 
bidder shall be responsible for the correctness of details w.r.t. existing facility at site. Customer 
approval on any drawing having details of existing facility shall not be cited by the successful bidder a 
valid reason for any shortcoming in the work by them.  BHEL shall also not entertain any cost 
implication for any lack of input data with regard to site during detail engineering.  
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13. 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. 

14. The complete system shall be proven and necessary design documentation in support of proveness 
shall be submitted by the successful bidder in support of the systems, if asked by the customer 
without any price and delivery implication to BHEL and customer. 

15. Wherever CIVIL works is excluded from the bidder’s scope, successful bidder shall furnish civil 
assignment / scope 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”.  

16. System to be designed to meet all the statutory requirements. Preparation of all necessary 
drawings/data/ documents for obtaining necessary Approval of statutory authorities like CCOE , IBR , 
Weight & Measures Department  and any other agency/ competent authority ,on behalf of the 
customer,  related to installation of DM plant (if required)  is included in bidder’s scope. All expenses 
required to obtain the approval shall also be borne by the successful bidder. Successful bidder shall 
inform customer well in advance requirement of authority letter along with format for the same.  After 
issuance of authority letter   by customer, it will be vendor’s responsibility to regularly follow up with 
the concerned authorities to obtain timely approval from these authorities. Any delay on account of the 
same, unless any specific information related to above approval to be furnished by customer is 
delayed by customer, shall be to vendor’s account and shall  not be used as a reason for extension in 
contract completion. Any change arising out of any new government norms, statutory requirements 
during the course of execution of the project shall be complied by the bidder without any commercial 
implication. 

17. Vendor to attend regular engineering meeting with BHEL and customer fortnightly in BHEL or 
customer office as decided during detail engineering. Vendor will depute all his concerned engineering 
representative along with the project manager for discussion and approval.  Meeting can be held at 
site also. 

18. Space available for sewage treatment plant is indicated/attached, elsewhere in this specification. 
Bidder to accommodate their equipment within the space provided. 

19. Bidder to submit BBU during detailed engineering after approval of Basic documents. BBU shall be 
equal to BOQ for the package and there shall be no price and delivery implication is applicable to 
BHEL / customer for the same. None of the items supplied for the project as non-billable. Incomplete 
BBU shall not be review by BHEL. 

20. Preparation of drawings / document / P&ID’s in 3D modelling software and providing soft copy of 
same to BHEL. 

21. Preparation of e-learning package/module and providing the same to BHEL & NTPC for the complete 
sewage treatment plant. The necessary requirement shall be as per detail specified elsewhere in this 
specification. 

22. Training of plant Owner’s personnel, O&M operators’ personnel on plant operation and maintenance. 

23. Relevant requirements as per GTR, GCC, ECC & SCC.  

24. Any statutory requirement / clearance required for the packages from government / local body shall be 
in bidder’s scope. Any change arising out of any new government norms, statutory requirements 
during the course of execution of the project shall also be complied by the bidder without any 
commercial implication. 
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25. Instrument, valves, & piping shown in the flow diagram/ P&IDs are bare minimum requirement. Any 
additional instrument, valves, and piping required as per system requirement, shall be in the bidders 
scope. 

26. Wherever gravity flow is not possible the bidder shall provide suitable storage & pumping system 
(2x100%) along with Piping, valves & instrumentation etc to meet the system & process requirement. 

27. Service water shall be available near DM plant/ system building/ area at approximately 1.5 to 2.0 Kg/ 
Cm2. Hence, bidder to take care for cooling/ lubrication of the pumps being supplied by the bidder 
under this technical specification. If service water pressure requirement is more than available 
pressure, bidder to consider two (2) nos. cooling pump for package. 

28. Capacity of monorail hoists, chain pulley blocks wherever indicated in Datasheet– A are minimum and 
capacity of such hoists, chain pulley block etc. shall be suitable for handling 125% of maximum weight 
to be handled during erection and maintenance of the equipments in the pump house, buildings etc. 
as the case may be. 

29. All the sumps, tanks, reservoirs and other water retaining structures shall be provided with access 
ladders/ rungs from operating platforms/ ground level as the case may be and de-watering pits one for 
each section. Hand railing will be provided by bidder for safety purpose in all civil structures. Supply 
and erection of Hand railing as desired for safety purpose will be in bidder’s scope. 

30. Slings & Lifting lugs shall be provided in all equipment. 

31. Charging platform for all the chemical tanks along with required handrails, accessories etc. Permanent 
ladder (not rungs) for approaching the top of tanks, valves for All steel inserts plates with lugs, plates, 
bolts, nuts, sleeves, edge angles and all other embedding components etc as required to grout in civil 
works and to support/hold the equipment’s for opening/maintenance purpose, shall be in bidder’s 
scope. 

32. In case of any conflict and repetition of clauses in the specification, the more stringent requirements 
among them are to be complied with.  

33. Necessary pipe, piping, fitting, valves, drains, vents, sampling etc. required for the complete PT Plant. 
Pipe racks shall be provided by BHEL wherever available, wherever pipe racks are not available, pipe 
shall be laid on pedestal (BHEL or vendor’s scope as per civil scope sheet). However all auxiliary steel 
structure (U-clamps, nuts, bolts, channels etc.) for fixing pipes on pedestal or racks shall be in bidder’s 
scope. Static head to be informed to bidder as per height of the pipe rack. 

34. Latest version of all codes and standards to be followed. 

20.0 SITE VISIT BEFORE SUBMISSION OF OFFER.  
 
Bidders shall make Site visit in order to familiarize themselves with  existing   condition of site before 
submitting the bid in order to make their offer complete. During detail engineering also, the successful 
bidder shall be responsible for the correctness of details w.r.t existing facility at site. Customer approval on 
any drawing having details of existing facility shall not be cited by the successful bidder a valid reason for 
any shortcoming in the work by them.  BHEL shall also not entertain any cost implication for any lack of 
input data with regard to site during detail engineering.  
 

---------- 
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