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Deviations from the specifications if any, shall be clearly brought out by the bidder with sufficient explanation separately at the end, giving reference to the clause number in the specification. Otherwise it will be presumed that the tender in total conformity is accepted by the bidder.

FINAL FACTORY EFFLUENT TREATMENT PLANT

1. 
INTRODUCTION.

The BHEL Hyderabad unit was set up in 1963 and started its operations with manufacture of Turbo-generator sets and auxiliaries for 60 and 110 MW thermal utility sets. Over the years it has increased its capacity range and diversified its operations to many other areas. 

The factory is situated at Ramchandrapuram, approximately 23Km.  from Secundrabad Railway Station. At present there are about 6000 employees working in the plant. The township is situated adjacent to the factory is having population of approximately 30,000 with about 4600 staff quarters in the township. 

The manufacturing facilities at BHEL, Hyderabad include:

i. TC&GT  -Block-01

ii. Electrical Machines - Block02

iii. Switch Gear - Block-03

iv. Foundry & Pattern shop – Blocks-04,05&09

v. Heat Exchanger/Fabrication-Block-06

vi. Tool Room Block-07

vii. Heat Treatment and common work shop –Block-08

viii. Pump manufacturing block –70

ix. Bowl Mill & Oil field Equipment – Block –51

x. Services Department

· Transport

· Compressor House

· Producer Gas Plant

· Boiler House

· Diesel Power House

· Canteens

· Oxygen plant

While manufacturing the above products, around 600 KL (maximum) of Industrial Effluent is being generated per day and is being sent for treatment at Sewage Treatment and Disposal Plant (STDP) along with domestic effluent having an inbuilt capacity of 2 MGD. This treatment plant is situated  5 Km away from BHEL Township. This plant also treats the sewage coming from BHEL township and adjoining colonies.

Being an Engineering industry, pollution may be due to oil spillage and solid waste generated. Certain blocks like 08 block and 03 block where metal coating and surface cleaning operation take place,  effluent containing metals, cyanide etc. are generated. Besides service areas like Producer gas plant, Boiler house etc., generate process specific waste.

The water requirement for the plant and township is met from the Manjira river. The raw water is generally low in turbidity. The average water requirement for entire BHEL complex is 8200 m3/day. Out of this, 1031 m3/day of water is required for plant operations, while 7200 m3/day of water is used in the BHEL residential colony. Approximately 600 KL/day effluent is generated from the plant of which 480 KL/day is from sewage along with canteen waste. The rest arises from the various processes.

Due to the shortage of water, the availability of water has been restricted. It was observed that maximum effluent was generated during the shift changes. The effluent arising from various bays are diverted to the factory sewage  line and the combined effluent is then taken to the Sewage treatment plant. 

2. PRESENT STATUS

While  manufacturing  various  products in  BHEL, R C Puram,   Hyderabad Plant, 600 KL of  effluent is being generated from various sources.  Sewage and canteen washing contribute around  480 KL/day  the rest, from industrial processes like Pickling, Producer gas plant, Electroplating,  machining etc. The effluent consist of organic matter, metals like chromium, Nickel, Iron etc, Cyanide, Phenols.

The combined effluent from plant is mixed with the domestic sewage from the township and  is at present being treated at the existing Sewage Treatment and Disposal. This plant is at a distance of about  5 Km away. 

 However, pollutants like heavy metals and cyanide cannot be effectively treated in the plant. Ingress of cyanide, heavy metals, phenols above prescribed standards results in stopping of  the  biological activity of the Sewage Treatment Plant. This results in higher BOD at the outlet of STDP. Chromium and Nickel concentrations may be towards higher side in the final discharge from the STP.

Hence the need was felt to have a separate Effluent treatment plant for treating the effluents from the factory.  These effluents are presently at varying levels below ground level between (-)2 mts to (-)4 mts.
The Existing drain from the factory carrying the industrial effluent leaves the factory boundary near the  J Gate. This drain can be intercepted and the effluent taken to the proposed Final Factory Effluent Treatment plant for treatment. This drain is located at approx (-) 4 mts from ground level.
Sewage from plant (washings, canteen etc) after screening and Oil and  Grease removal can be treated in the  Sewage Treatment Plant to  be designed and set up. This would have the following advantages:

a) As the specific pollutants would be treated at source, load on the STP would be less hence increasing the efficiency.

b) The volume of effluent to be treated will be low, hence small size plant would be 

                  required saving in cost.

The proposed FETP would enable:

1.To comply with the norms as stipulated by Pollution  Control Board.

2. To make use of existing facilities/system to the extent possible.

3. To have more  cost effective system ensuring  easy and economical  maintenance.

4. Shall be odor-free operational as surrounding areas are residential.

5. Shall have at its outlet a sump with pumping arrangement (for later use of pumping back treated water into the factory for horticulture purposes).    

3.  WASTE WATER QUANTITY AND QUALITY:

FLOW
:

600 cum/day 

BOD (max)
:
100-200 mg/L

TSS

:
250 mg/L

As discussed in the earlier section, primary and secondary treatment units are to be designed. 

Envisaged Treated Water Quality for final discharge from FETP

BOD
:

< 30 mg/It

COD
:

 < 250 mg/lt

TSS
:

< 50 mg/lt

Other detailed specification are as per parameters enlisted in Annexure I.

4.    TREATMENT SCHEME FOR FINAL PLANT EFFLUENT TO BE IMPLEMENED 

The Final effluent from the plant is carried  through the industrial drain which exits the factory near the J Gate. The drain would be intercepted outside the J- Gate on the left side of the gate and diverted to the proposed Treatment Plant for treatment. The treated effluent which would meet the requirement of Schedule VI of Environment Protection Act would be discharged in to the drain.  The plant shall be odor-free as it is located in residential areas.

The proposed Treatment Plant would consist of the following units and as indicated in  Figure 1:

The   Treatment  will consist of : 

1. Holding Tank/ Equalization Tank

2. Bar screen

3. Oil & Grease trap

4. Primary settling tank

5. Aeration tank

6. Secondary Settling tank

7. Sludge drying bed

8. Flow Measuring device

5. 
SCOPE OF CONTRACT

Scope of work shall broadly include construction of Final Effluent treatment plant units, design, construction, supply, erection, testing commissioning of treatment plant equipment & operating the plant for a period of 90 days as per conceptual design and specification. The tenderer should give the treated effluent quality confirming with the Andhra Pradesh State Pollution Board Standards (consent condition), as well as that specified in the guarantee clause of the tender.

The following items are included with in the scope of work :

a) All the civil works and structural fabrication works of the treatment plant as per the detailed description of the civil works and generally as per the layout. Detailed drawings with tentative levels of individual structure are also to be prepared. The contactor shall get the detailed civil and Engineering drawing approved by BHEL prior to initiation of civil work at site.  Schematic of the FETP is enclosed herewith.

b) Supply, erection and commissioning of all the equipment's required for the treatment plants as per the individual equipment's specifications and details given herewith.

c) The scope of work includes all necessary civil works, like construction MCC / Pump room, panel foundation, cable trenches cable supports, pipe supports, lighting of pump house etc. complete. The scope of work also includes in providing the puddle insert drawings as required for each unit operation of the Treatment Plant as per the envisaged scheme & layout plan.

d) The scope of work also includes de-linking the delivery of the existing Main drain near J-Gate, and connecting the drain to the proposed holding tank, this being the first level of the unit operation of the Final Effluent treatment plant and re-linking the final treated discharge line to the Main drain.

e) Obtaining all necessary statutory approvals from Andhra Pradesh State Pollution Control Board and other statutory bodies for construction and commissioning are included in the scope of work of contractor.

f) The Horse Power (HP) of all the pumps, blower etc. shown are indicative. The actual HP shall be furnished by the contractor to meet the specified flow and head.

g) Documentation shall be furnished as per clause 11.0.

h) All temporary sheds, offices, go downs etc., required for storage of materials and for contractors supervisory personnel at site is the scope of the bidder. The required equipments and materials are to received and stored by the bidder and to be issued as and when needed for installation.

i)  Other general terms and conditions as applicable for similar contracts for Civil, Mechanical and Electrical  work at BHEL, Hyderabad

6.    LIST OF UNITS & EQUIPMENTS  OF FACTORY FINAL EFFLUENT TREATMENT 

PLANT :- 

SL.No
Description 
No. of Units 
Size (In meters)

I
CIVIL WORKS



1
Holding Tank 
1
10m x 10m x 2.6m depth

2
Bar Screen Chamber 
 1
0.5m x 0.8m SWD

3
Oil & grease trap 
1
2.5m x 2.5m x 1.5m SWD

4
Primary Settling Tank
1
6 m dia x 2.5 SWD

5
Aeration tank 
2
7m x 7m x 2.5m SWD

6
Secondary Clarifier
1
6m dia x 2.5 m SWD

7
Flow measuring Channel with V-Notch
1 
(0-700 KLD ) size as per supplier  requirement / design 

8
Sludge drying beds 
2
3m x 7m

9
Pump  house  cum FETP Control Room
1
7m x 7m

10
By Pass Drain
1
1m x 1m 

Length as per actual layout

II
MISCELLANEOUS CIVIL WORKS 



1 
Foundation such as Pump pads, Blower pads, Panel pads/ cable-trenches Filter pads, pipe supports with PCC 1:2:4 etc complete
Total Job
To suit equipment supply 

2
De-linking the existing Industrial Effluent Drain near J- Gate  & re-linking this the bar Screen sump of the proposed Treatment Plant
 Total Job
This existing drain is at (-) 4 mts.

below ground level.



III
EQUIPMENTS



1
Bar Screen
1


2
API type oil separator  
2


3
Air Blower
1


4
HDPE Air Grids for oil trap
1 set 


5
Fixed surface aerator -7.5 HP
2


6
Clarifier 6 meter diameter 
1


7
Sludge pumps 
2


8
Flow meter (V-Notch)
1




IV
MCC PANEL & PB STATIONS
1 SET




V
MISCELLANEOUS EQUIPMENT



1
Raw Trade effluent pumps (15 HP)
2


7.   SPECIFICATION OF PROPOSED UNITS

7.1 Holding Tank:

Holding Tank of size 10m x 10 m x 2.6 m (with 1.5 m SWD) with the surfaces will be provided with 20 mm thick smooth cement plaster in Cement Mortar (CM) 1:4 with water proofing compound and painted with bituminous paint. 

7.2       Bar Screen Chamber:​

RCC channel  of size 0.5 m x 0.8 m and length of 5 m to be provided to receive the raw sewage. Bar screen will be provided to screen solids of around 10 mm and above. The internal surface will be provided with 20 mm thick smooth cement plaster In CM 1:4 with waterproofing compound and painted with bituminous paint. All external surfaces above ground will be plastered with 20 mm thick sand faced plaster in   CM 1 :4. The bottom of the bar screen chamber should be provided with 40 mm thick IPS in PCC 1 :2:4 (TYP) flooring with necessary slope.
7.2 Oil &Grease Trap:

RCC construction of size 2.5m x 2.5m x 1.5m SWD shall be provided with oil removal pipe. The oil removal pipe shall be as of API type with RCC baffle etc., complete with 20mm thick smooth cement plaster in CM 1:4 with water proofing compound for internal surface and painted with bituminous paint. All external surfaces above ground will be plastered with 20mm thick sand faced plaster in CM    1 :4. The bottom of the tank will be provided with 40mm thick IPS (Type) flooring with necessary bottom slope.
7.4    Pump House cum FETP Control room:

Pump house of 7m x 7m shall be constructed with RCC M-20 frame structure containing columns, footings necessary floor beams, plinth platforms, floor slabs, etc., with top slab and brick masonry walls with bricks of class designation 75, in CM 1 :6. The pumps .house shall have the necessary rolling shutters. Windows, ventilators of 

standard make and with glazing etc.

The room  shall consist of the following:

a. Pump platforms with necessary foundation pads in M-20 etc., for installing pumps, blowers, filters, panels with necessary drain etc.

b. All RCC and necessary masonry work shall be finished with plaster in CM 1:5 12 mm & 15 mm for internal & external walls respectively as directed and the pump house shall be painted with cement paint on all face of approved shade. All the steel structures shall be given one given one coat of red oxide followed by 2 coats of enamel paint of approved shade and make.

c. Flooring shall be with 50 mm thick IPS in PCC 1 :2:4 finished smooth suitable to house the equipments including filters etc complete.

d. WPC with 6 ply tar-felt after giving proper sloop in CM 1:4 for roof.

e. All window, ventilator and rolling shutter sections as per latest IS

f. Approach ramp shall be provided as per the directions.

g. Provision of slabs with glaze tiles for analysis of samples and storing of materials.

7.5  Primary Settling Tank:

1 no. RCC M-20 construction clarifier of size 6 m (internal size) x 2.5 m SWD with the necessary free board and sloping base towards the center with sludge wall as per requirement of the equipment supplied. The construction details of the clarifier 

The clarifier shall be provided with necessary access ladder and handrail and also necessary pipe inserts etc., for the equipment support. Pipe supports etc. The top surface of the wall and launder shall be finished as per the requirement of equipment supplied. All the internal surfaces of the tank should be plastered with 20 mm thick smooth cement plaster in CM 1:4 mixed with water proofing compound of approved and painted with bituminous paint. All external surfaces above ground level should be plastered with 20mm thick sand faced plaster in CM 1 :4. The bottom of the tank should be provided with 40mm thick IPS (Type) flooring with necessary sloping towards the center of the clarifier.

7.6 Aeration Tank:

Two numbers. Aeration tank in RCC M-20 (Type) construction of size 7.0m x 7m x 2.5m SWD with necessary free board and sloping base towards the drain sump. The aeration tank shall also include the necessary concrete walkway slab for the aeration equipment supplied. The walkway slab of the aeration equipment shall include necessary support columns, beams, necessary cutouts, insert plates hand rails, ladder, etc. The aeration tank shall have launder of 7m x 0.5m wide with wall thickness of 80mm. All the internal surfaces of the tank should be provided with 20mm thick cement plaster in CM 1:4 mixed with waterproofing compound of approved make and painted with bituminous paint. All the external surfaces above ground level should be plastered with 20mm thick sand faced plaster in CM 1 :4. The bottom of the tank should be provided with 40mm thick IPS in PCC 1 :2:4 flooring.

7.7  Secondary Clarifier :

1 no. RCC M-20 construction clarifier of size 6 m (internal size) x 2.5 m SWD with the necessary free board and sloping base towards the center with sludge wall as per requirement of the equipment supplied. The construction details of the clarifier. 

The clarifier shall be provided with necessary access ladder and handrail and also necessary pipe inserts etc., for the equipment support. Pipe supports etc. The top surface of the wall and launder shall be finished as per the requirement of equipment supplied. 

All the internal surfaces of the tank should be plastered with 20 mm thick smooth cement plaster in CM 1:4 mixed with water proofing compound of approved and painted with bituminous paint. All external surfaces above ground level should be plastered with 20mm thick sand faced plaster in CM 1 :4. The bottom of the tank should be provided with 40mm thick IPS (Type) flooring with necessary sloping towards the center of the clarifier.

7.7 Sludge Drying Beds:

To construct 2nos. sludge drying beds of size 7m x 3m in brick masonry with PCC flooring, under drain slabs and channels etc., complete all. Out side finish shall be with CM 1:4 20mm thick. The 'bed shall be provided with necessary sand and gravel media with the necessary feed pipes, splash trays etc., complete.

7.9   Flow Measuring -Channel:

To construct Flow Measuring -Channel, suitable for installing open channel flow meter, &  V-​notch, dimension, as per supplier's requirement, flow (0-700 KLD). 

7.10  General notes:

1. All internal surfaces shall be provided with 20mm thick smooth cement plaster with water proofing compound in CM 1:4 except pump house structure unless otherwise specified. All exposed surfaces above ground level shall be plastered with 20 mm thick sand plaster in 2 coats of 12 mm and 8 mm thick and all external surfaces will be painted with cement paint of approved make and shade. The flooring of the tanks shall be 40mm thick IPS flooring in PCC 1 :2:4 with necessary slope etc., complete. All the structure shall be water tight. All ground level and above ground level structures tanks shall be provided with hand rails and ladders as necessary to suit site conditions with MS pipes.

2. Calibration chart indicating depth of Flow with Effluent Quantity to be provided.

3. All Surface would be suitably painted with cement paint of good quality. Colour will be finalized in consultation with BHEL, Hyderabad

4. Name plate to be displayed on each unit and an overall layout be separately displayed

8.0      DESIGN CRITERIA :- 

Primary Treatment 

8.1     Holding Tank :

           Flow 




-
600 m3 /day

No. of units



-
1

Size 




-
10m long x 10m x 2.6m (1.5 m SWD) 

            Retention Time


-           6 hrs.


(Present effluent drain is at -4 mts. below ground level)

8.2  
Bar Screening Channel:-

Flow 




-
600 m3 /day

No. of units



-
1

Inclination of screen to horizontal 
-
45-60 degrees.

Construction 



-
RCC

Size




-
0.5 x 08 m SWD

Duty 




-
for separation of floating objects like 

                                                                         rags, wood chips, plastic pieces, paper bags etc.


Cleaning 



-
Manual

8.3     Oil & Grease Trap :

Flow 




-
600 m3 /day

Size 




-
2.5m x 2.5m x 1.5m SWD

No. of Units



-
1

Construction 



-
RCC

Detention time 


-
20 minutes

Duty 




-
For removal of floating Oil.

8.4 
Primary Settling Tank :

Flow 




-
600 m3 /day

Surface loading 


-
40 m3 /day/m2

No. of Units 



-
1

Construction 



-
RCC

Size 




-
6 m diameter x 2.5 m SWD

Duty




-
For separation of the settelable solids.

Secondary Treatment 

8.5    Aeration Tank :-

Flow 




-
600 m3 /day


Incoming BOD


-
150 mg/lt.


F/M




-
0.20 


MLSS




-
3000 mg/L

No. of Units



-
2

Aerator loading 


-
0.5 Kg/m3d

Size 




-
7m x 7m x 2.5 m SWD

Construction 



-
RCC

Aeration period 




-
6 hrs

Duty 




-
For stabilization of Organic Matter.

Clarifier :

Flow 



-
600 m3 /day

Over flow rate 

-
30 m3 /day/m2

Sludge recirculation 

-
60%

No. of Units 


-
1

Construction 


-
RCC

Size 



-
6m diameter x 2.5 m SWD

Duty



-
For separation of the Biological Floc.

8.7    Sludge Pumps 

Capacity  


-
20 cum/hr at 10-15 mt head

Type 



-
pen impeller, non clog, centrifugal mono block pumps

Make 



-
Kirloskar / KSB/ NGEF make.

Duty 



-
To pump  the return sludge into the Aeration  tank

                                                            and excess sludge into the sludge drying beds.

Quantity 


-
2 Nos ( 1 operating + 1 Standby)

8.8
Sludge Drying Beds :

Sludge consistence

-
0.9

Sludge drying period (days)
-
15

No. of units 


-
2


Construction


-
Masonry

Size



-
3m x 7m

Duty 


  
-
For drying of the excess biological sludge

Type 



-
semi open impeller, non clog. 

                                                            Centrifugal mono block pumps 

8.9    Raw  Trade Effluent Pumps

Capacity 


-
25 cum/ hr at head 

 Type 



-
Open impeller, non clog, centrifugal mono block pumps

Make 



-
Kirloskar / KSB /NGEF make

Duty 



-
To pump the treated effluent to recycling tank 

Quantity 


-
2 Nos (1 operating + 1 Standby)

9.0      SPECIFICATIONS OF MECHANICAL EQUIPMENT:

          Bar Screen :

Size




0.6m x 0.8m

Screen spacing


10mm center to center

Each bar would  be                              10 mm thick and 50 mm deep 

Ms raking arm



1 No.,  2mts long.

All parts epoxy painted.

Make INDAVARA I reputed or equivalent
9.2 API Type Oil Separator:

Comprising of 80mm Dia MS pipe with perforations and tilting gear mechanism for skimming out the oil. At the top of the water surface oil and grease being floated by using diffused air from bottom. The perforations on the pipe shall be 40mm x 80mm rectangular spaced at 120 mm c/c.

 No of Pipe required
-
 2 Nos.

Make


:
INDAVARA or equivalent

9.2.1 Coarse Bubble Air Mixing for Oil Trap:

1 set

9.2.2  Aeration  Grids

Duty
To diffuse the air from blowers at a pressure 3000mm WG through holes drilled in the  aeration grids.

Type
The aeration grids will be with a main distributor and laterals with holes drilled at specified distances

Material of

Construction
The aeration grids shall be manufactured from HDPE pipes of 40 OD with

welded joints. The pipe shall be suitable for 4 kg /Sq. cm working pressure of  Hasti / Manickam make.

9.2.3 Roots Type Air Blower:

Duty  to  supply air for the aeration grids provided in the oil & grease trap.

Driving method
:

Flat belt drive

Driving machine
Electric motor, TEFC class B insulation, industrial squirrel cage

induction type suitable for 415 V, 3 phase, 50 Hz, Ac supply  with IP 55 protection

Positive displacement air cooled twin lobe air blowers of KAY / reputed make.

Positive displacement air cooled twin lobe air blowers of KA Y /reputed make

Capacity 


        30 m3/hr.

Working pressure  

        3000mm W.G

No. of units required: 1 No.

Accessories to be supplied with each blower: 

a) Pressure Gauge

b) Set of special tools

c) Safety valves

d) Non return valve

e) Suction filter

0 Discharge Silencer

g) Foundation bolts

h) Anti Vibration Pad

i) Fabricated base frame

j) Suction Silencer

Secondory Treatment:

9.3   Surface Aerator: 2 Nos.

To supply 1.15 - 1.2 kgs of Oxygen/hr/hp at standard conditions i.e. tap water at 20 degree centigrade at 0 mg/lt. of oxygen concentration.

The motor shall be of TEFC class B insulation, industrial cage induction type suitable for 415v, 3 phase, 50hz, AC supply of Kirloskar/NGEF  or equivalent make.

The impeller shall be directly coupled through a reduction gear box of Radicon / Elecon or equivalent make. Surface aerator shall be of 7.5 HP-2nos to provide 1.5 kg/hr of oxygen at actual working conditions. Surfaces aerator shall be provided with necessary support system for mechanism with necessary anchor bolts and hand rails and approach ladder.

All parts of mechanism and support shall be sand blasted and painted with 1 coat of red oxide primer followed by 2 coats of epoxy paint approved shade and make.

         Make
:      HDO / VOLTAS / INDAVARA or equivalent

9.4 Clarifier Mechanism:

To provide effective separation of organic floc from the effluent. Clarifier mechanism shall be of suitable type for 6 meter diameter and 2.5m SWD tank for fixed bridge, center drive mechanism with feed wall system. 

Scraper arm speed shall be 4 RPH.

The central shaft directly coupled through a reduction gear box of Radicon/Elecon/Shanthi  or equivalent make.

Electric motor of TEFC class B insulation industrial squirrel cage induction type suitable for 415 V, 3 phase, 50 Hz, AC supply of Kirloskar/NGEF  or equivalent Make.

Clarifier shall be supplied with necessary walkway bridge, anchor bolts, MS chequered plates, handrails and approach ladder etc., complete.

All under water parts, and support system shall be sand blasted and primer with 1 coat red oxide primer and 2 coats of epoxy paint.

         Make
: 
HDO/VOLTAS /lNDAVARA or equivalent

9.5  Sludge Pumps: 2 Nos.

To transfer sludge from clarifier to sludge drying beds or return sludge to aeration tank pumped at 11-20 m3/hr at 10 Mtrs head.

Pumps type shall be horizontal centrifugal non-clog, open impeller type pumps of Kirloskar/KSB/STORK or equivalent make.

Electric motor of TEFC class B insulation, industrial squirrel cage. Induction type suitable for 415 v, 3 phase, 50 Hz. AC supply of Kirloskar / NGEF or equivalent  make.

Impeller shall be of cast Iron.

Pumps shall be supplied with other accessories such as pressure gauge, air cock, with priming funnel, flexible coupling with guard and gauge cock, etc, complete.
9.6     Rate or Flow Meter:

The flow meter shall be suitable for open channel flow with V -notch, indicating range (0-700 KLD)

9.7   Raw  Effluent Transfer Pumps: 2 Nos.

To transfer the raw effluent from holding tank to primary settling tank.

Pump type shall be horizontal centrifugal non-clog pumps of open impeller type or Kirloskar / KSB / STORK  or equivalent  make.

Electric motor of TEFC class B insulation industrial cage induction type suitable for 415 v, 3 phase, 50 Hz., of KirIoskar / NGEF or equivalent  make.

Impeller shall be of cast Iron. 

Indicative Bill Of Quantity Of Inter Unit Piping:

SI.

No.
From
To
Size
Material
Valves




Mm



I
Bar Screen
Oil & Grease Trap
150dia
CI insert-l no
-

2
Oil & Grease Trap
Primary Settling Tank
150 dia
CI insert-l no
-

3
Primary Settling Tank
Aeration Tank
150 OD
CI insert -2

no, HDPE
Ino.125mm

sluice valve

4
Aeration tank
Secondary Clarifier
150 OD
CI insert- 2

no, HDPE
1 no. 125 mm

sluice valve

6
Secondary Clarifier
Flow measuring Channel (V- Notch)
150 OD
CI insert 2 no

HDPE
I no. 125 mm

Sluice valve

7
Flow Measuring Channel
Final Main Drain
150 OD
CI insert -2

No
----

8
Clarifier sludge

well
Suction of sludge

pump
150 OD
HDPE
2 nos. 125mm

sluice valve

9
Delivery of

sludge pump
Sludge drying

Beds/aeration tank
150 OD
HDPE
8 nos. 125mm

sluice valve

10
Sludge drying beds

Filtrate
Holding  Tank
4" Dia
Stone Ware

Pipe


Note:

1) sluice valves should be of cast Iron only, make Saunders make.

2)   The above quantity and size specified are indicative only. Tenderer shall access and quote          for the correct quantity and size indicating the requirement as per layout plan given.

3) Necessary Pipe & Valve as indicated in the plan to be provided for by-passing each unit in case of its cleaning in the scope of work.

10.1   Scope of Work :

A) 
Supply, installation and commissioning of electrical motors required for the process of      

    
  suitable capacity and approved make.

 B) 
Supply, installation and commissioning of Motor Control Center. 

C) 
Supply, installation and commissioning of any cabling required for remote  

control/interlocking purpose between vendors equipment and MCC, which includes  

control   cable if any.

D) Supply, laying, termination and commissioning of control cable of suitable size from  MCC 

to   push Button stations.

E) 
Supply, laying termination and commissioning of L T power cable of suitable sizes from      

             MCC to  all the motors and from MCC to main lighting distribution board.

E) Supply, installation and commissioning of required no, of push buttons stations to be 

located  near all the motors as per the chief Electrical Inspectorate Government of   Andhra Pradesh.

F)
 Lighting of pump house at Effluent treatment plant only which consists of the following:

a) Supply, fixing and commissioning of3 phases 4 ways 32 amp, MCB distribution of  

    approved make i.e.,. incomer 32 amp.

b)  5amp. Plug point - 2 Nos. and 15 A plug point - 2 nos. with sockets/switch boxes

c)  Totally 10 nos. of Fluorescent tube light fittings with dual tube lights shall be considered. 

Necessary cablings and poles for outside are also in the scope of the contractor.

Complete wiring with suitable wire for the above pump house works to be done by the contractor. i.e. from main distribution board to light point/power points, including switches and switch boards. Necessary power supply for the plant operation will be provided by BHEL-Hyderabad at plant room.

Earthing of all motors, MCC. Push buttons, main lightning DB and light points/power point etc. is included in scope.

The following guidelines shall be used for earthing.

For MCC  




 - GI flat 25x 6mm

For motors up to 10 HP & PB stations and main lighting DB 
  - GI 8 gauge

For motors above 10 HP





- 25x 3 mm GI flat

For main lighting DB to light points/power points 


- 2..5 sq. mm copper wire. 

Construction of masonry work chamber for two earth pits with GI covers.

Approval from the chief Electrical Inspector/Local EB authorities if required to be obtained by bidder. However, any statutory fees paid shall be reimbursed against submission of documentary (Proof including preparation and submission of drawing).

Sufficient length of rubber mats for MCC, Danger Board and 2 no. shock treatment charts. All externally mounted electric motor and reduction gears should be provided with weather shelf for protection from taint. 

Details to be furnished by contractor:

Exact ratings of all electrical loads in HP and KW and Total power requirement shall be indicated. The number of the feeders with rating to be furnished so that power supply arrangement could be made.

The contractor shall submit the following to the client for approval during engineering of contract.

i) A Schedule giving details of all motors.

ii) Single line diagram of MCC giving details of ratings of equipment like bus bar, Switch fuses, contractors, thermal relays etc., cable sizes etc., MCC drawing also to be submitted for approval.

 iii) A wiring Diagram showing: Terminal Nos. for connection for interconnecting cables at items of equipment's.
Schematic diagram showing inter looking sequence and control schemes, complete lighting layout showing the single line diagram.

Tenderer must provide two earth pits  as per ISI 3043 and as directed by BHEL.

10.2   Exclusions:

The main incoming power cable to MCC for the Waste water treatment plant shall be in the purchaser's scope .

10.3   MCC Panel:

MCC panel shall provide power supply to various connected electrical installations and shall also include control circuits for operation of the equipment's as detailed under:

The MCC shall be compartmentalized self standing with bottom cable entry and cable alley arrangements. The panel shall be fabricated from CRCS sheets of not less than 16 SWG. The angle frame structure shall be provided for sturdiness.

The MCC shall have two incomers interlocked MCCBs ( 4 poles) , out going feeders, controlled circuits etc. The rating of various components of the MCC shall be based on the connected load to be provided by the supplier.

The MCC shall have base frame fabricated from 75x40 M.S. channels. The compartment door should have interlock with switch in such a way that it can open only when the switch is in off position. The door should have flexible connections to the frame for earthing. The panel shall have earth bus running for full length of the panel. The panel shall be earthed at 2 places. The panel shall be epoxy painted with zinc rich epoxy primer of not less than 100 micron. The panel shall include level controllers. However the level controllers excluding sensor can be mounted in a separate panel fabricated for CRCS sheet of SWG with wall mounting arrangement. The sensor should be float operated. The sheet and the counter shall be of SS 316 and shall move inside HOPE pipe. The level indicator shall be calibrated from the depth of the sump/tank. It shall be possible to stop the drive from push button stations located nearer each pump. The inscription of each feeder shall be as per approved drawing.

Each pump which are located outside the pump house shall be provided with rain hood.

Paint shade shall be shade 631 of IS:5. Enclosure protection class shall be IP54 for MCC panel and for PB station it shall be IP 55.

The incomers shall be provided with voltmeter with selector switch and ammeter with selector switch & 3 phase energy meter. The individual feeders shall be provided with switch fuse unit, contactors, thermal overload relays, on /off/ trip push buttons & indicating lamps.

10.4   CABLING:

The cabling shall be by means of armored cable of suitable sizes. The minimum size for the power cable shall be 4 sq. mm aluminum or 1.5 sq. mm copper and all control shall be based on continuous current rating and also voltage drop shall be limited to 2.5%. Their termination shall be by means of lugs of approximate size BI metallic lugs should be used where ever 2 different types of metal are involved at the junction. No intermediate cable joint shall be permitted unless route length exceeds 500 Mts.

Cable indicates connections between MCC panel, local start/stop push button stations / motors. Cables laid in trenches shall be provided with sand covering.

Only ISI approved make of cables shall be accepted with test certificates furnished. Cables crossing roads shall be provided with casing pipes with proper protection. The tentative outgoing feeders and ratings details are as given below.

PRIMARY AND SECONDARY TREATMENT:

Air Blowers
2HP
I No. + I spare feeder

Surface Aerator
7.5 HP
2 nos.

Clarifier Mechanism
I HP
I no + I spare feeder.

Sludge recirculation pump
2HP
2 nos.

Raw effluent pumps
15 HP
2 nos.

Plus 2 Nos. TPN switch fuse for auxiliary duties(1 No.63 amp, S.F and I No. 32 amp. S.F. for welding and lighting.).

The tenderer to provide the actual out going feeder details.& single line diagram indicating pump rating and feeder ratings.

11.   DOCUMENTATION

Document details
Time schedule

 Flow diagram of FETP, layout of FETP OGA, SLD, BOM, scheme of electrical panels, PB station. OGA of mechanical equipments data sheet of various mechanical .item and cable, pipes. Pump and fan characteristics data sheet. etc.,
 With in 4 weeks after LOL

Piping schedule. Cable schedule, routing, Lighting layout. Earthing  schedule etc.,
With in 6 weeks after LOI,

Test certificates of all electrical items, mechanical items, material test certificates.
At least one week prior to inspection of he equipments at vendor's premise.

O&M manual with catalogues, recommended list of spares.
Along with equipment dispatch.

As built drawings ( 1 RTF + 7 sets)
Before handing over equipment

11.1  The following documentation shall be submitted during execution as per schedule given below:

11.2     The number of sets to be furnished shall be six. Manufacturing clearance shall be given to supplier for individual equipment after the corresponding drawing is approved by BHEL .

11.3  Bill of material shall indicate the make of supplier. Phrases like "equivalent! reputed" etc is not accepted. Correct make of the equipment shall be mentioned.

11.4 The drawing size shall be A3/A4/A2 and all other sizes will not be acceptable. The equipment dispatch  details and packing list shall be clearer so that all sub parts are identifiable by a label given by supplier.

11.5 All equipment drawings are to be submitted in 7 sets for approval and after they are approved manufacturing clearance shall be given for individual items. The supplier shall give inspection call along with internal test certificates 10 days prior to inspection & testing. The equipments are to be inspected by our Engineers before dispatch and only after getting clear dispatch instructions and equipment should be dispatched. 

11.6 The O&M manual shall broadly cover (a) Brief process, description and flow sheet, (b) 

Design parameters of flow and treated effluent characteristics. (c) Unit wise function and Number of description of plant start up procedure. (d) Equipment wise details operational instruction, maintenance procedure and (e) Analysis methods for relative parameters (based on standard method)

ANNEXURE - I       TOLERANCE LIMITS FOR FETP

General Standards for Discharge of Environment Pollutants

(Ref: Schedule – VI Environmental (Protection) Rules’1986)

(All parameters except pH are in mg/L)

S.No.
Parameter
Limit Values for Discharge In



Inland Surface Water
Public Sewers
Land for Irrigation

1.
Oil & Grease
10
20
10

2.
Suspended Solids
100
600
200

3.
pH                       
5.5 - 9.0
5.5 - 9.0
5.5 - 9.0

4.
BOD
30
350
100

5.
COD
250
-
-

6.
Sulphide                 
2.0
-
-

7.
Dissolved Phosphate
5.0
-
-

8.
Nitrate                  
10
-
-

9.
Fluoride                 
2.0
15
-

10.
Manganese
2
2
-

11.
Vanadium
0.2
0.2
-

12.
Iron                     
3
3
-

13.
Phenols                  
1.0
5.0
-

14.
Cyanide                  
0.2
2.0
0.2

15.
Arsenic                  
0.2
0.2
0.2

16.
Cadmium                  
2.0
1.0
-

17.
Hexavalent Chromium      
0.1
2.0
-

18.
Total Chromium
2.0
2.0
-

19.
Copper                   
3.0
3.0
-

20.
Mercury
0.01
1.0
-

21.
Lead                     
0.1
2.0
-

22.
Zinc                     
5.0
15
-

23.
Nickel
3.0
3.0
-

24.
Selenium
0.05
0.05
-

25.
Total Residual Chlorine
1.0
-
-

26.
Ammonical Nitrogen
50
50
-

27.
Total Kjeldahl Nitrogen
100
-
-

28.
Free Ammonia
50
-
-

ANNEXURE 2 : LIST OF RELEVANT CODES AND STANDARDS:

Sl.no
Indian standards No.
Description

1
IS: 456-1978 REV 3
Code of Practice for plain and reinforced


AMEMD2
Concrete (second division)

2
IS : 3370
Code of Practice for concrete structures of



The storage of liquids.


Part I - 1965
General requirements


Part II - 1965
Reinforced Concrete


Part 111- 1967
Pre stressed concrete structures.


Part IV- 1967
Design Tables

3.
IS: 1536-1989
Centrifugal cast(spun) iron pressure pipes



For water, gas & sewage.

4
IS: 1537 -1976
Vertically cast iron pressure pipes for water,



Gas and sewage.

5
IS: 1538-1993
Cast Iron fittings for pressure pipes for



Water, gas and sewage.

6
IS : 3114 - 1994
Code for practice for laying of CI pipes.

7.
IS : 782-1978
Caulking Lead.

8.
IS : 7634 - 1975 part II
Code of practice for laying and jointing of high density



Polyethylene pipes.

9
IS : 5639 - 1970
Pumps handling chemicals & corrosive



Liquids.

10
IS: 2685 -1971
Code of practice for selection, installation and



Maintenance of sluice valves.
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TECHNICAL SPECIFICATIONS OF

 EFFLUENT  TREATMENT PLANT – BLOCK 03 

                                                       I N D E X

Deviations from the specifications if any, shall be clearly brought out by the bidder with sufficient explanation separately at the end, giving reference to the clause number in the specification. Otherwise it will be presumed that the tender in total conformity is accepted by the bidder.

EFFLUENT  TREATMENT  PLANT - BLOCK 03
1. 
INTRODUCTION.

The BHEL Hyderabad unit was set up in 1963 and started its operations with manufacture of Turbo-generator sets and auxiliaries for 60 and 110 MW thermal utility sets. Over the years it has increased its capacity range and diversified its operations to many other areas. 

The factory is situated at Ramchandrapuram, approximately 23Km.  from Secundrabad Railway Station. At present there are about 6000 employees working in the plant. The township is situated adjacent to the factory is having population of approximately 30,000 with about 4600 staff quarters in the township. 

The manufacturing facilities at BHEL, Hyderabad include:

xi. TC&GT  -Block-01

xii. Electrical Machines - Block02

xiii. Switch Gear and Breaker  Block-03

xiv. Foundry & Pattern making shop – Block-04,05&09

xv. Heat Exchanger/Fabrication-Block-06

xvi. Tool Room Block-07

xvii. Heat Treatment and common work shop –Block-08

xviii. Pump manufacturing block –70

xix. Bowl Mill & Oil field Equipment – Block –51

xx. Services Department

· Transport

· Compressor House

· Producer Gas Plant

· Boiler House

· Diesel Power House

· Canteens

· Oxygen Plant

While manufacturing the above products, Industrial Effluent is being generated per day and is being sent for treatment at Sewage Treatment and Disposal Plant (STDP) along with domestic effluent.. This treatment plant is situated  5 Km away from BHEL Township. This plant also treats the sewage coming from BHEL township and adjoining colonies.

Being an Engineering industry, pollution may be due to oil spillage and solid waste generated. Certain blocks like  block 08 and 03 block where metal coating and surface cleaning operation take place,  effluent containing metals, cyanide etc. are generated. Besides service areas like Producer gas plant, Boiler house etc., generate process specific waste.

Job from various sections of the plant like Gas Turbine manufacturing shop, Pumps manufacturing shop , Fabrication area and Switch gears are brought to Block -08 for surface treatment like pickling and phosphating. During the process the tank solution get contaminated with metals like Chromium, Copper and Nickel. 

Phosphating of the various jobs are also done  in this area. The saturated baths have to be refilled once in three months. This generates effluent with high phosphate content. 

During the above activities water is consumed and effluent is generated containing metals and toxic substances like Cyanide. 

The rine baths and the plating baths are discharged once in 3 months. The total quantity of effluent generated is around 6 KL in three months.

3. PRESENT STATUS

Various jobs/parts are brought to this unit for pickling and surface treatment  as also phosphating. The jobs are dipped into the respective baths and then rinsed in water. The treated jobs are sent to various blocks and the tank solution reused. Once in three month the rinse solution gets contaminated and has to be changed.  The total amount of effluent generated is around 6 KL in three months. The effluent is presently being stored in an underground RCC  tank of size 2.74 m x 1.74 m x 2.28 m.  The effluent after being neutralized is discharged into the drain. The effluent has been found to contain Chromium and Copper is levels higher than the stipulated values.

4. WASTE WATER QUANTITY AND QUALITY:        

Total quantity of Effluent generated
:
6 KL in 3 month 

Chromium hexavalent
Concentration 
:
3-5 mg/L

Copper Concentration


:
10 -15 mg/L

Nickel concentration


:            6-7 mg/L


It is proposed to design the effluent treatment plant treating the effluent from  block 03 which consists of Chromium and acidic waste with a  ultimate flow of 6 KL month. Envisaged Treated Water Quality for final discharge from Block -03 ETP

Cadmium
:


2.0 mg/L

Chromium hexavalent

:
0.1 mg/L

Cyanide


:
0.2 mg/L

pH                                      
:
5.5 -9.0

Other detailed specification are as per parameters enlisted in Annexure I.

4.    TREATMENT SCHEME FOR  BLOCK - 03 EFFLUENT TO BE IMPLEMENED 

The acidic/chromium bearing effluents from the pickling section of Block 03 will be  collected in the existing underground RCC tank of size 2.74m x 1.74 m x2.28m and then sent to under ground, RCC  reaction tank tanks (RT), lined with acid proof tiles and painted with epoxy paint.. The pH will be  adjusted to around 2.5 by addition of Sulphuric acid, and required quantity of Sodium bisulphite solution is added in it. The effluent is then recirculated through a pump to ensure proper mixing of chemicals and reduction of hexavalent chromium to its trivalent form. 

The treated effluent of chromium reduction  tank is also pumped into the precipitation tank and alkali added to raise the pH to around 9.5 and precipitate the metal hydroxides. Suitable polyelectr​olyte solution is dosed with the effluent to effect coagulation and flocculation and the effluent sent to  settling tank. The solid is then settled down at the bottom of the settling tank and drained out intermittently onto sands beds for de-watering drying and disposal as solid waste. The clear, treated effluent after pH correction, would be discharged. The proposed Treatment Plant would consist of the following units and as indicated in  Figure 1:

Around 6Kl/ 3month of chromium effluent  will be generated . It is proposed to treat the effluent once in three month.

The   Treatment  will consist of : 

9. Collection of Effluent in holding tank

10. Chromium Reduction tank along with Chemical dosing tank

11. Precipitation  cum settling tank

12. Sludge drying bed

5. 
SCOPE OF CONTRACT

Scope of work shall broadly include construction of Effluent treatment plant  for  Block -08 effluent, design, construction, supply, erection, testing commissioning of treatment plant equipment & operating the plant for a period of 90 days as per conceptual design and specification. The tenderer should give the treated effluent quality confirming with the Andhra Pradesh State Pollution Board Standards (consent condition), as well as that specified in the guarantee clause of the tender.

The following items are included with in the scope of work :

a) All the civil works and structural fabrication works of the treatment plant as per the detailed description of the civil works and generally as per the layout. Detailed drawings with tentative levels of individual structure are also to be prepared. The contactor shall get the detailed civil and Engineering drawing approved by BHEL prior to initiation of civil work at site.  Schematic of the  Block – 03  ETP is enclosed herewith.

b) Supply, erection and commissioning of all the equipments required for the treatment plants as per the individual equipment's specifications and details given herewith.

c) The scope of work includes all necessary civil works, like construction of MCC / control panel room, panel foundation, cable trenches cable supports, pipe supports, lighting of panel room etc. complete. The scope of work also includes in providing the puddle insert drawings as required for each unit operation of the Treatment Plant as per the envisaged scheme & layout plan.

d) The scope of work also includes de-linking all the existing effluent lines, and connecting the drain to the proposed Effluent treatment plant and re-linking the final treated discharge line to the Main drain

e) Obtaining all necessary statutory approvals from Andhra Pradesh State Pollution Control Board and other statutory bodies for construction and commissioning are included in the scope of work of contractor.

f) The Horse Power (HP) of all the pumps, blower etc. shown are indicative. The actual HP shall be furnished by the contractor to meet the specified flow and head.

g) Documentation shall be furnished as per clause 11.0.

h) All temporary sheds, offices, go downs etc., required for storage of materials and for contractors supervisory personnel at site is the scope of the bidder. The required equipments and materials are to received and stored by the bidder and to be issued as and when neede forinstallation.

i) Other general terms and conditions as applicable for similar contracts for Civil, Mechanical and Electrical  work at BHEL, Hyderabad

6. LIST OF UNITS & EQUIPMENTS OF FACTORY FINAL EFFLUENT TREATMENT PLANT :- 

SL.No
Description 
No. of Units 
Size (In meters)

I
CIVIL WORKS



1
Chromium Reduction Tank 
1
2.5m x2m x2.0m SWD

2
Precipitation  tank 
1
3m x 3m x 2.0 SWD

3
Sludge drying beds 
2
2m x 2m x 1 m deep

II
MISCELLANEOUS CIVIL WORKS 



1 
Foundation such as Pump pads, Blower pads, Panel pads/ cable-trenches Filter pads, Plate clarifier support, pipe supports with PCC 1:2:4 etc complete
Total Job
To suit equipment supply 

2
Inter connection of units and returning treated trade effluent to the main drain
 Total Job




III
EQUIPMENTS



1
Sulphuric acid tank
1
500 Ltrs capacity

2
Sodium BiSulphite solution Tank  
1
500 Ltrs  capacity

3
NaOH + NaCO3 Preparation Tank
1
2 x 500 Ltrs  capacity

4
Polymer Solution Tank
1 set 
500 Ltrs  capacity

5
Precipitation Tank 
1
3m x 3m x 2.0 m

6
Sulphuric acid Dosing tank 
1
500 KL capacity

7
NaOH Dosing Pump
1
0.5 HP

8
Recirculation Pumps
2
1 HP

9
Polymer Dosing pump
2
0.5HP

10
Agitators
2
0.5 HP



IV
MCC PANEL & PB STATIONS
1 SET




7. SPECIFICATION OF PROPOSED UNITS

7.3 Chromium Reduction tank

Underground Chromium reduction tank of of size 2.5m x 2 m x 2.0 m SWD will be provided with 20 mm thick smooth cement plaster in Cement Mortar (CM) 1:4 with acid proof tiles. The whole surface will be coated with epoxy paint on the inner surface. 

7.2      Precipitation cum Settling Tank:

RCC Tank  of size 3.0M x 3.0M x 2.0M SWD shall be provided for neutralization and precipitation of the metals. The tank will be complete with 20mm thick smooth cement plaster in CM 1:4 with acid/alkali tiles and coating the inner surface with Epoxy paint. All external surfaces above ground will be plastered with 20mm thick sand faced plaster in CM    1 :4. The bottom of the tank will be provided with 40mm thick IPS (Type) flooring with 2 % bottom slope so as to collect the settled solid. 
7.3   Sludge Drying Beds:

To construct 2nos. sludge drying beds of size 2.0M x 2.0M x 1.0M deep  in brick masonry with PCC flooring, under drain slabs and channels etc., complete all. Out side finish shall be with plaster in CM    1 :4. 

7.4  General notes:

5. All internal surfaces shall be provided with 20mm thick smooth cement plaster with water proofing compound in CM 1:4 unless otherwise specified. All exposed surfaces above ground level shall be plastered with 20 mm thick sand plaster in 2 coats of 12 mm and 8 mm thick and all external surfaces will be painted with cement paint of approved make and shade. The flooring of the tanks shall be 40mm thick IPS flooring in PCC 1:2:4 with necessary slope etc., complete. All the structure shall be water tight. All ground level and above ground level structures tanks shall be provided with hand rails and ladders as necessary to suit site conditions with MS pipes.

6. The existing holding tank of size2.74 m x 1.74 m x 2.28m will be renovated and lined with acid proof tile and then the whole surface coated with epoxy paint.

7. All external surface would be suitably painted with cement paint of good quality. Colour will be finalized in consultation with BHEL, Hyderabad

8. Name plate to be displayed on each unit and an overall layout be separately displayed

8.0      DESIGN CRITERIA :- 

8.1     Chromium Reduction Tank :

           Quantity



-
6 m3 /3 month

No. of units



-
1

Size 




-
2.5 m long x 2m x 2.0m SWD 

Construction 



-
RCC with Acid proof tiles inside and 

                                                                        Epoxy paint

8.2     Sodium Bisulphite tank

Capacity



-         500 Ltrs

Construction 



-
PVC tank (Sintex type or equivalent)

No. of units



-
1

8.3     Sulphuric acid tank

Capacity



-         500 Ltrs

Construction 



-
PVC tank (Sintex type or equivalent) 

No. of units



-
1

8.4     Sodium Hydroxide tank

Capacity



-         1000 Ltrs (Two 500 Ltrs tank)

Construction 



-
PVC tank (Sintex type or equivalent)
No. of units



-
1

8.5    Polymer Solution  tank

Capacity



-         500 Ltrs.

Construction 



-
PVC tank (Sintex type or equivalent)
No. of units



-
1

8.6     Pericipitation   Tank :

           No. of units


-
1

Size 



-
3 m long x 3m x 2.0m SWD 

Construction 


-
RCC with Acid proof tile and epoxy paint

Construction 


-
RCC with Acid/Alkali proof lining

8.7     Sludge Drying Beds :

           No. of units


-
2

Size 



-
2 m long x 2m x 1m 

            Construction 


-
Brick masonry

8.8   Sulphuric acid dosing tank

No. of units


-
1

Size 



-
250 L capacity 

            Construction 


-
PVC/FRP

8.9     Recirculation Pumps for CRT :

           No. of units


-
2

            Type 



-          Horizontal Centrifugal

             Capacity                                 - 
5 m3/hr

Construction 


-
Polypropylene Moulded

Motor




-           1 H.P

8.10    Sodium Hydroxide Dosing Pump

           No. of units



-
2

            Type 




-          Horizontal Centrifugal

            Capacity                                             - 
0.5 m3/hr

Construction 



-
Cast Iron

Motor




-           0.5 H.P

8.11     Polymer Dosing Pump

           No. of units



-
2

            Type 




-          Horizontal Centrifugal

            Capacity                                             - 
0.5 HP

Construction 



-
FRP

8.12    Effluent Transfer Pump 

Number



-          2

Type 




-
Horizontal Centrifuge

Make 




-
Kirloskar / KSB/ NGEF make.

Duty 




-
To pump  the effluent from neutralization tank to  

                                                                         Plate clarifier

9.0 Indicative Bill Of Quantity Of Inter Unit Piping:

SI.

No.
From
To
Size
Material




Mm


1
Chromium effluent Tank
Precipitation tank
150 dia
HDPE

2
Precipitation Tank
Sludge Drying bed
150 OD
HDPE

3
Precioitation tank to Industrial drain
pH correction tank
150 OD
CI insert -2

No

4
Sludge drying beds

Filtrate
Neutralization tank
100 OD
HDPE

Note:

1)   Sluice valves should be of HDPE.

2)   The above quantity and size specified are indicative only. Tenderer shall access and quote   

       for the correct quantity and size indicating the requirement as per layout plan given.

4) Necessary Pipe & Valve as indicated in the plan to be provided for by-passing each unit 

                   in case of its cleaning in the scope of work
10.1   Scope of Work :

A) 
Supply, installation and commissioning of electrical motors required for the process of      

    
  suitable capacity and approved make.

 B) 
Supply, installation and commissioning of Motor Control Center. 

C) 
Supply, installation and commissioning of any cabling required for remote  

control/interlocking purpose between vendors equipment and MCC, which includes  

control   cable if any.

F) Supply, laying, termination and commissioning of control cable of suitable size from  MCC 

to   push Button stations.

E) 
Supply, laying termination and commissioning of L T power cable of suitable sizes from      

             MCC to  all the motors and from MCC to main lighting distribution board.

G) Supply, installation and commissioning of required no, of push buttons stations to be 

located  near all the motors as per the chief Electrical Inspectorate Government of   Andhra Pradesh.

F)
 Lighting of control house at Effluent treatment plant only which consists of the following:

a) Supply, fixing and commissioning of  phases 4 ways 32 amp, MCB distribution of  

    approved make i.e.,. in comer 32 amp.

b)  5amp. Plug point - 2 Nos. and 15 A plug point - 2 nos. with sockets/switch boxes

c)  Suitable numbers of Fluorescent tube light fittings with dual tube lights shall be considered. 

Necessary cablings and poles for outside are also in the scope of the contractor.

Complete wiring with suitable wire for the above pump house works to be done by the contractor. i.e. from main distribution board to light point/power points, including switches and switch boards. Necessary power supply for the plant operation will be provided by BHEL-Hyderabad at plant room.

Earthing of all motors, MCC. Push buttons, main lightning DB and light points/power point etc. is included in scope.

The following guidelines shall be used for earthing.

For MCC  




 - GI flat 25x 6mm

For motors up to 10 HP & PB stations and main lighting DB 
  - GI 8 gauge

For motors above 10 HP





- 25x 3 mm GI flat

For main lighting DB to light points/power points 


- 2..5 sq. mm copper wire. 

Construction of masonry work chamber for two earth pits with GI covers.

Approval from the chief Electrical Inspector/Local EB authorities if required to be obtained by bidder. However, any statutory fees paid shall be reimbursed against submission of documentary (Proof including preparation and submission of drawing).

Sufficient length of rubber mats for MCC, Danger Board and 2 no. shock treatment charts. All externally mounted electric motor and reduction gears should be provided with weather shelf for protection from taint. 

Details to be furnished by contractor:

Exact ratings of all electrical loads in HP and KW and Total power requirement shall be indicated. The number of the feeders with rating to be furnished so that power supply arrangement could be made.

The contractor shall submit the following to the client for approval during engineering of contract.

i) A Schedule giving details of all motors.

ii) Single line diagram of MCC giving details of ratings of equipment like bus bar, Switch fuses, contractors, thermal relays etc., cable sizes etc., MCC drawing also to be submitted for approval.

 iii) A wiring Diagram showing: Terminal Nos. for connection for interconnecting cables at items of equipment's.

Schematic diagram showing inter looking sequence and control schemes, complete lighting layout showing the single line diagram.

Tenderer must provide 2 nos of earth pits as per IS 3043

10.2   Exclusions:

The main incoming power cable to MCC for the Effluent plant shall be in the purchaser's scope .

10.3   MCC Panel:

MCC panel shall provide power supply to various connected electrical installations and shall also include control circuits for operation of the equipment's as detailed under:

The MCC shall be compartmentalized self standing with bottom cable entry and cable alley arrangements. The panel shall be fabricated from CRCS sheets of not less than 16 SWG. The angle frame structure shall be provided for sturdiness.

The MCC shall have two incomers interlocked MCCBs ( 4 poles) , out going feeders, controlled circuits etc. The rating of various components of the MCC shall be based on the connected load to be provided by the supplier.

The MCC shall have base frame fabricated from 75x40 M.S. channels. The compartment door should have interlock with switch in such a way that it can open only when the switch is in off position. The door should have flexible connections to the frame for earthing. The panel shall have earth bus running for full length of the panel. The panel shall be earthed at 2 places. The panel shall be epoxy painted with zinc rich epoxy primer of not less than 100 micron. The panel shall include level controllers. However the level controllers excluding sensor can be mounted in a separate panel fabricated for CRCS sheet of SWG with wall mounting arrangement. The sensor should be float operated. The sheet and the counter shall be of SS 316 and shall move inside HOPE pipe. The level indicator shall be calibrated from the depth of the sump/tank. It shall be possible to stop the drive from push button stations located nearer each pump. The inscription of each feeder shall be as per approved drawing.

Each pump which are located outside the pump house shall be provided with rain hood.

Paint shade shall be shade 631 of IS:5. Enclosure protection class shall be IP54 for MCC panel and for PB station it shall be IP 55.

The incomers shall be provided with voltmeter with selector switch and ammeter with selector switch & 3 phase energy meter. The individual feeders shall be provided with switch fuse unit, contactors, thermal overload relays, on /off/ trip push buttons & indicating lamps.

10.5   CABLING:

The cabling shall be by means of armored cable of suitable sizes. The minimum size for the power cable shall be 4 sq. mm aluminum or 1.5 sq. mm copper and all control shall be based on continuous current rating and also voltage drop shall be limited to 2.5%. Their termination shall be by means of lugs of approximate size BI metallic lugs should be used where ever 2 different types of metal are involved at the junction. No intermediate cable joint shall be permitted unless route length exceeds 500 Mts.

Cable indicates connections between MCC panel, local start/stop push button stations / motors. Cables laid in trenches shall be provided with sand covering.

Only ISI approved make of cables shall be accepted with test certificates furnished. Cables crossing roads shall be provided with casing pipes with proper protection. The tentative outgoing feeders and ratings details are as given below.

Recirculation Pump for CRT
1HP
I No. + I spare feeder

Recirculation Pump for COT
1HP
I No. + I spare feeder

NaOH Dosing Pump
0.5 HP
I no + I spare feeder.

Effluent Transfer pump
2 HP
2 nos.

Plus 2 Nos. TPN switch fuse for auxiliary duties(1 No.63 amp, S.F and I No. 32 amp. S.F. for welding and lighting.).

The tenderer to provide the actual out going feeder details.& single line diagram indicating pump rating and feeder ratings.

11.   DOCUMENTATION

Document details
Time schedule

 Flow diagram of Block 03 ETP, layout of ETP OGA, SLD, BOM, scheme of electrical panels, PB station. OGA of mechanical equipments data sheet of various mechanical .item and cable, pipes. Pump and fan characteristics data sheet. Etc.,
 With in 4 weeks after LOL

Piping schedule. Cable schedule, routing, Lighting layout. Earthing  schedule etc.,
With in 6 weeks after LOI,

Test certificates of all electrical items, mechanical items, material test certificates.
Atleast one week prior to inspection of he equipments at vendor's premise.

O&M manual with catalogues, recommended list of spares.
Along with equipment dispatch.

As built drawings ( 1 RTF + 7 sets)
Before handing over equipment

Chemical dosage for chromium and cyanide treatment
Before handing over ETP

Testing kit for analysis of Cyanide and Chromium
Before handing over ETP

 11.1  The following documentation shall be submitted during execution as per schedule given :

11.2     The number of sets to be furnished shall be six. Manufacturing clearance shall be given to supplier for individual equipment after the corresponding drawing is approved by BHEL .

11.3  Bill of material shall indicate the make of supplier. Phrases like "equivalent! reputed" etc is not accepted. Correct make of the equipment shall be mentioned.

11.4 The drawing size shall be A3/A4/A2 and all other sizes will not be acceptable. The equipment dispatch  details and packing list shall be clearer so that all sub parts are identifiable by a label given by supplier.

11.5 All equipment drawings are to be submitted in 7 sets for approval and after they are approved 

        manufacturing clearance shall be given for individual items. The supplier shall give inspection call along with internal test certificates 10 days prior to inspection & testing. The equipments are to be inspected by our Engineers before dispatch and only after getting clear dispatch instructions and equipment should be dispatched. 

11.6 The O&M manual shall broadly cover (a) Brief process, description and flow sheet, (b) 

Design parameters of flow and treated effluent characteristics. (c) Unit wise function and Number of description of plant start up procedure. (d) Equipment wise details operational instruction, maintenance procedure and (e) Analysis methods for relative parameters (based on standard method)

ANNEXURE - I       TOLERANCE LIMITS FOR Discharge from ETP

General Standards for Discharge of Environment Pollutants

(Ref: Schedule – VI Environmental (Protection) Rules’1986)

(All parameters except pH are in mg/L)

S.No.
Parameter
Limit Values for Discharge In



Inland Surface Water
Public Sewers
Land for Irrigation

1.
Oil & Grease
10
20
10

2.
Suspended Solids
100
600
200

3.
pH                       
5.5 - 9.0
5.5 - 9.0
5.5 - 9.0

4.
BOD
30
350
100

5.
COD
250
-
-

6.
Sulphide                 
2.0
-
-

7.
Dissolved Phosphate
5.0
-
-

8.
Nitrate                  
10
-
-

9.
Fluoride                 
2.0
15
-

10.
Manganese
2
2
-

11.
Vanadium
0.2
0.2
-

12.
Iron                     
3
3
-

13.
Phenols                  
1.0
5.0
-

14.
Cyanide                  
0.2
2.0
0.2

15.
Arsenic                  
0.2
0.2
0.2

16.
Cadmium                  
2.0
1.0
-

17.
Hexavalent Chromium      
0.1
2.0
-

18.
Total Chromium
2.0
2.0
-

19.
Copper                   
3.0
3.0
-

20.
Mercury
0.01
1.0
-

21.
Lead                     
0.1
2.0
-

22.
Zinc                     
5.0
15
-

23.
Nickel
3.0
3.0
-

24.
Selenium
0.05
0.05
-

25.
Total Residual Chlorine
1.0
-
-

26.
Ammonical Nitrogen
50
50
-

27.
Total Kjeldahl Nitrogen
100
-
-

28.
Free Ammonia
50
-
-

Sl.no
Indian standards No.
Description

1
IS: 456-1978 REV 3
Code of Practice for plain and reinforced


AMEMD2
concrete (second division)

2
IS : 3370
Code of Practice for concrete structures of



the storage of liquids.


Part I - 1965
General requirements


Part II - 1965
Reinforced Concrete


Part 111- 1967
Pre stressed concrete structures.


Part IV- 1967
Design Tables

3.
IS: 1536-1989
Centrifugal cast(spun) iron pressure pipes



for water, gas & sewage.

4
IS: 1537 -1976
Vertically cast iron pressure pipes for water,



gas and sewage.

5
IS: 1538-1993
Cast Iron fittings for pressure pipes for



water, gas and sewage.

6
IS : 3114 - 1994
Code for practice for laying of CI pipes.

7.
IS : 782-1978
Caulking Lead.

8.
IS : 7634 - 1975 part II
code of practice for laying and jointing of high density



Polyethylene pipes.

9
IS : 5639 - 1970
Pumps handling chemicals & corrosive



liquids.

10
IS: 2685 -1971
Code of practice for selection, installation and



Maintenance of sluice valves.
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BHARAT HEAVY ELECTRICALS LIMITED

HYDERABAD

TECHNICAL SPECIFICATIONS OF

 EFFLUENT  TREATMENT PLANT – BLOCK 08 

INDEX

Deviations from the specifications if any, shall be clearly brought out by the bidder with sufficient explanation separately at the end, giving reference to the clause number in the specification. Otherwise it will be presumed that the tender in total conformity is accepted by the bidder.

EFFLUENT  TREATMENT  PLANT - BLOCK 08
1. 
INTRODUCTION.

The BHEL Hyderabad unit was set up in 1963 and started its operations with manufacture of Turbo-generator sets and auxiliaries for 60 and 110 MW thermal utility sets. Over the years it has increased its capacity range and diversified its operations to many other areas. 

The factory is situated at Ramchandrapuram, approximately 23Km.  from Secundrabad Railway Station. At present there are about 6000 employees working in the plant. The township is situated adjacent to the factory is having population of approximately 30,000 with about 4600 staff quarters in the township. 

The manufacturing facilities at BHEL, Hyderabad include:

xxi. TC&GT  - Block-01

xxii. Electrical Machines – Block-02

xxiii. Switch Gear Block-03

xxiv. Foundry & Pattern shop – Blocks -04,05&09

xxv. Heat Exchanger/Fabrication-Block-06

xxvi. Tool Room Block-07

xxvii. Heat Treatment and common work shop –Block-08

xxviii. Pump manufacturing block –70

xxix. Bowl Mill & Oil field Equipment – Block –51

xxx. Services Department

· Transport

· Compressor House

· Producer Gas Plant

· Boiler House

· Diesel Power House 

· Canteens

· Oxygen plant

While manufacturing the above products, Industrial Effluent is being generated per day and is being sent for treatment at Sewage Treatment and Disposal Plant (STDP) along with domestic effluent.. This treatment plant is situated  5 Km away from BHEL Township. This plant also treats the sewage coming from BHEL township and adjoining colonies.

Being an Engineering industry, pollution may be due to oil spillage and solid waste generated. Certain blocks like  block 08 and 03 block where metal coating and surface cleaning operation take place,  effluent containing metals, cyanide etc. are generated. Besides service areas like Producer gas plant,  Boiler house etc., generate process specific waste.

Job from various sections of the plant like Gas Turbine manufacturing shop, Pumps manufacturing shop , Fabrication area and Switch gears are brought to Block -08 for surface treatment. Three type of process take place in the shop

1. Electroplating

2. Stamping, Die pressing, Grinding, Hot and Cold bending

3. Heat treatment

In The electroplating process jobs are plated with hard chrome, nickel, tin, Zinc, cadmium, silver. Surface treatment process like anodising, degreasing, pickling, phosphating and babbitting also takes place. 

In the forge shop within this block, jobs are  Die stamped, Pressed, hot and cold bent and straightened.

Tempering, annealing of jobs along with hardening, nitriding and carburizing are done in the heat treatment shop. 

During the above activities water is consumed and effluent is generated containing metals and toxic substances like Cyanide. 

5. PRESENT STATUS

The effluents from the shop consists of Acids, Alkalies,Cyanides, Hexavalent Chromium and metals like Cadmium, Lead, Copper, Nickel and Silver. The total quantity of the effluent is around 5 KL/day of which chromium containing effluent is 3 K/day and Cyanaide containing effluent is 2 Kl/day.

The chromium effluent and Cyanide effluent are separately collected from exclusively maintained Cyanide and Chromic acid lines in 5 Kl capacity tanks. Depending on the concentration of Chromium and Cyanide, chemicals are added to reduce Cr+6 to Cr+3 and oxidize Cyanide to CO2 and N2. the treated effluents are then collected in a tank for neutralization and then sent to solar Evaporation pond. 

3.  WASTE WATER QUANTITY AND QUALITY:

Total Flow



:
5 KL/day 

Effluent with 
Chromium

:
3 Kl/day

Effluent with Cyanide


:
2 Kl/day

Chromium hexavalent
Concentration 
:
56.1 mg/L

Cyanide Concentration

:
7.1 mg/L

pH               

                       
:
2.6 (Acid effluent) ;  9.4 (cyanide tank)

It is proposed to design the effluent treatment plant treating the effluent from 08 block which consists of Chromium waste and Cyanide waste with a  ultimate flow of 5 KLD. Envisaged Treated Water Quality for final discharge from Block -08 ETP

Cadmium
:


2.0 mg/L

Chromium hexavalent

:
0.1 mg/L

Cyanide


:
0.2 mg/L

pH                                      
:
5.5 -9.0

Other detailed specification are as per parameters enlisted in Annexure I.

4.    TREATMENT SCHEME FOR 08 BLOCK EFFLUENT TO BE IMPLEMENED 

The acidic/chromium bearing effluents from the finishing section will be  collected alternately in two numbers of underground, RCC tanks (CRT), lined with acid proof tiles. The pH is adjusted to around 2.5 by addition of Sulphuric acid, and required quantity of Sodium bisulphite solution is added in it. The effluent is then recirculated through a pump to ensure proper mixing of chemicals and reduction of hexavalent chromium to its trivalent form. 

The alkaline/cyanide bearing effluents are 
collected alternately in two other, underground RCC tanks (COT), lined with acid/alkali proof tiles and then coated with epoxy paint. Required amount of Sodium hypochlorite solution is added for oxidising the Cyanides to CO2 and N2. Proper agitation and mixing of the chemical is effected by recirculation of the effluent through a pump. After cyanide oxidation is completed, the treated effluents are pumped into the neutralization tank for neutralising the acidity partially. 

The treated effluent of chromium reduction  tank is also pumped into the neutralization tank and alkali added to raise the pH to around 9.5 and precipitate the metal hydroxides. Suitable polyelectr​olyte solution is dosed with the effluent to effect coagulation and flocculation and the effluent sent to  plate clarifier. The solid is then settled down in the conical bottom of the clarifier and drained out intermittently onto sands beds for dewatering drying and disposal as solid waste. The clear, treated effluent overflows from the clarifier to a pH correction tank, before it is stored for reuse/discharged. The proposed Treatment Plant would consist of the following units and as indicated in  Figure 1:

Around 3 Kl/day of chromium effluent and 2 Kl/day of Cyanide effluent will be generated . it is proposed to treat the effluent twice a week ( at 3days interval)

The   Treatment  will consist of : 

13. Chromium Reduction tank along with Chemical dosing tank

14. Cyanide Oxidation Tank along with chemical dosing tank

15. Neutralization tank

16. Plate Clarifier

17. pH Correction tank

18. Sludge drying bed

19. Flow Measuring device

5. 
SCOPE OF CONTRACT

Scope of work shall broadly include construction of Effluent treatment plant  for  Block -08 effluent, design, construction, supply, erection, testing commissioning of treatment plant equipment & operating the plant for a period of 90 days as per conceptual design and specification. The tenderer should give the treated effluent quality confirming with the Andhra Pradesh State Pollution Board Standards (consent condition), as well as that specified in the guarantee clause of the tender.

The following items are included with in the scope of work :

a) All the civil works and structural fabrication works of the treatment plant as per the detailed description of the civil works and generally as per the layout. Detailed drawings with tentative levels of individual structure are also to be prepared. The contactor shall get the detailed civil and Engineering drawing approved by BHEL prior to initiation of civil work at site.  Schematic of the  block – 08  ETP is enclosed herewith.

b) Supply, erection and commissioning of all the equipments required for the treatment plants as per the individual equipment's specifications and details given herewith.

c) The scope of work includes all necessary civil works, like construction of MCC / control panel room, panel foundation, cable trenches cable supports, pipe supports, lighting of panel room etc. complete. The scope of work also includes in providing the puddle insert drawings as required for each unit operation of the Treatment Plant as per the envisaged scheme & layout plan.

d) The scope of work also includes de-linking the existing effluent lines, and connecting the drain to the proposed Effluent treatment plant and re-linking the final treated discharge line to the Main drain

e) Obtaining all necessary statutory approvals from Andhra Pradesh State Pollution Control Board and other statutory bodies for construction and commissioning are included in the scope of work of contractor.

f) The Horse Power (HP) of all the pumps, blower etc. shown are indicative. The actual HP shall be furnished by the contractor to meet the specified flow and head.

g) Documentation shall be furnished as per clause 11.0.

h) All temporary sheds, offices, go downs etc., required for storage of materials and for contractors supervisory personnel at site is the scope of the bidder. The required equipments and materials are to received and stored by the bidder and to be issued as and when needed for installation.

i)  Other general terms and conditions as applicable for similar contracts for Civil, Mechanical and Electrical  work at BHEL, Hyderabad

6.    LIST OF UNITS & EQUIPMENTS  OF FACTORY FINAL EFFLUENT TREATMENT 

PLANT :- 

SL.No
Description 
No. of Units 
Size (In meters)

I
CIVIL WORKS



1
Chromium Reduction Tank 
2
2.5m x2m x2.0m SWD

2
Cyanide Oxidation Tank 
 2
2.5m x2m x 2.0m SWD

3
Neutralization tank 
1
3m x 3m x 2.0 SWD

4
pH Correction Tank
1
3m x 3m x 2.0 SWD

5
Flow measuring Channel with V-Notch
1 
(0-20 KLD ) size as per supplier  requirement / design 

6
Sludge drying beds 
2
3m x 2m x 1 m deep

II
MISCELLANEOUS CIVIL WORKS 



1 
Foundation such as Pump pads, Blower pads, Panel pads/ cable-trenches Filter pads, Plate clarifier support, pipe supports with PCC 1:2:4 etc complete
Total Job
To suit equipment supply 

2
Strengthening of existing chromium and cyanide collection tank   connecting these tanks to the chromium reduction tank and cyanide oxidation tank respectively. Linking treated trade effluent to the main drain
 Total Job




III
EQUIPMENTS



1
Sulphuric acid tank
1
500 KL capacity

2
Sodium BiSulphite solution Tank  
1
500 KL capacity

3
NaOH Preparation Tank
1
2 x 500 KL capacity

4
Polymer Solution Tank
1 set 
500 KL capacity

5
Sodium Hypochlorite solution tank
2
500 KL capacity

6
Plate Clarifier 
1
1.7m x 1.2m x 1.5 m

7
Sulphuric acid Dosing tank 
2
500 KL capacity

8
NaOH Dosing Pump
2
0.5 HP

9
Recirculation Pumps
4
1 HP

10
Polymer Dosing pump
2
0.5HP

11
Agitators
4
0.5 HP

12
Flow meter (V-Notch)
1
0-10 KLD



IV
MCC PANEL & PB STATIONS
1 SET




7.   SPECIFICATION OF PROPOSED UNITS

7.4 Chromium Reduction tank

Underground Chromium reduction tank of of size 2.5m x 2 m x 2.0 m SWD will be provided with 20 mm thick smooth cement plaster in Cement Motar (CM) 1:4 with acid proof lining inside. 

7.2       Cyanide Oxidation tank:​

Underground Cyanide Oxidation  tank of of size 2.5 m x 2 m x 2.0 m SWD will be provided with 20 mm thick smooth cement plaster in Cement Motar (CM) 1:4 with alkali proof lining inside. 

7.3      Neutralization Tank:

RCC Tank  of size 3m x 3m x 2.0m SWD shall be provided for neutralization and precipitation of the metals. The tank will be complete with 20mm thick smooth cement plaster in CM 1:4 with acid/alkali tiles and coating the inner surface with Epoxy paint. All external surfaces above ground will be plastered with 20mm thick sand faced plaster in CM    1 :4. The bottom of the tank will be provided with 40mm thick IPS (Type) flooring with necessary bottom slope.
7.4    pH Correction Tank:

RCC Tank  of size 3m x 3m x 2.0m SWD shall be provided for pH correction. The tank will be complete with 20mm thick smooth cement plaster in CM 1:4 with acid/alkali tiles and coating the inner surface with Epoxy paint. All external surfaces above ground will be plastered with 20mm thick sand faced plaster in CM    1 :4. 

7.5    Sludge Drying Bed:

To construct 2nos. sludge drying beds of size 3m x 2m x 1m deep  in brick masonry with PCC flooring, under drain slabs and channels etc., complete all. Out side finish shall be with plaster in CM    1 :4. 

7.6   Flow Measuring -Channel:

To construct Flow Measuring -Channel, suitable for installing open channel flow meter, &  V-​notch, dimension, as per supplier's requirement, flow (0-20 KLD). 

7.7  General notes:

9. All internal surfaces shall be provided with 20mm thick smooth cement plaster with water proofing compound in CM 1:4 unless otherwise specified. All exposed surfaces above ground level shall be plastered with 20 mm thick sand plaster in 2 coats of 12 mm and 8 mm thick and all external surfaces will be painted with cement paint of approved make and shade. The flooring of the tanks shall be 40mm thick IPS flooring in PCC 1 :2:4 with necessary slope etc., complete. All the structure shall be water tight. All ground level and above ground level structures tanks shall be provided with hand rails and ladders as necessary to suit site conditions with MS pipes.

10. Calibration chart indicating depth of Flow with Effluent Quantity to be provided.

11. All external surface would be suitably painted with cement paint of good quality. Colour will be finalized in consultation with BHEL, Hyderabad

12. Name plate to be displayed on each unit and an overall layout be separately displayed

8.0      DESIGN CRITERIA :- 

8.1     Chromium Reduction Tank :

           Flow 




-
3 m3 /day

No. of units



-
2

Size 




-
2.5 m long x 2m x 2.0m SWD 

            Holding Time



-           3 days.

Construction 



-
RCC with Acid proof tiles inside and 

                                                                        Epoxy paint

8.2  
Cyanide Oxidation Tank:-

Flow 




-
2 m3 /day

No. of units



-
2

Construction 



-
RCC with alkali proof tiles inside and 

                                                                        Epoxy paint

Size




-
2.5 m x2 m x 2.0 m SWD

8.3     Sodium Bisulphite tank

Capacity



-         500Ltrs

Construction 



-
PVC tank (Sintex type or equivalent)

No. of units



-
1

8.4     Sulphuric acid tank

Capacity



-         500Ltrs

Construction 



-
PVC tank (Sintex type or equivalent)

No. of units



-
1

8.5     Sodium Hydroxide tank

Capacity



-         1000 Ltrs (two 500Ltrs tank)

Construction 



-
PVC tank (Sintex type or equivalent)

No. of units



-
1

8.6     Polymer Solution  tank

Capacity



-         500Ltrs.

Construction 



-
PVC tank (Sintex type or equivalent)

No. of units



-
1

8.7     Sodium Hypochlorite  tank

Capacity



-         500Ltrs.

Construction 



-
PVC tank (Sintex type or equivalent)

8.8    Plate Clarifier

Length




-
1.7 m

Width




-
1.2 m

SWD




-
1.5 m

No. of units



-
1

Construction 



-
Mild steel with acid/alkali resistant 

epoxy coating

8.9     Neutralization  Tank :

           Flow 



-
5 m3 /day

No. of units


-
1

Size 



-
3 m long x 3m x 2.0m SWD 

Construction 


-
RCC with Acid proof tile and epoxy paint

8.10     pH Correction Tank :

           Flow 



-
5 m3 /day

No. of units


-
1

Size 



-
3 m long x 3m x 2.0m SWD 

            Retention Time

-           3 days.

Construction 


-
RCC with Acid/Alkali proof lining

8.11     Sludge Drying Beds :

           No. of units


-
2

Size 



-
3 m long x 2m x 1m 

            Retention Time

-           3 days.

Construction 


-
Brick masonry
8.12    Sulphuric acid dosing tank

No. of units


-
1

Size 



-
250 L capacity 

            Construction 


-
PVC/FRP

8.13     Recirculation Pumps for CRT :

           No. of units


-
2

            Type 



-          Horizontal Centrifugal

            Capacity                                 - 
5 m3/hr

Construction 


-
Polypropylene Moulded

Motor




-           1 H.P

8.14     Sodium Hydroxide Dosing Pump

           No. of units



-
2

            Type 




-          Horizontal Centrifugal

            Capacity                                             - 
0.5 m3/hr

Construction 



-
Cast Iron

Motor




-           0.5 H.P

8.15     Polymer Dosing Pump

           No. of units



-
2

            Type 




-          Horizontal Centrifugal

            Capacity                                             - 
0.5 HP

Construction 



-
FRP

8.16     Recirculation Pumps for COT :

           No. of units



-
2

            Type 




-          Horizontal Centrifugal

             Capacity                                             - 
3 m3/hr

Construction 



-
Polypropylene Moulded

Motor




-           1 H.P

8.17    Effluent Transfer Pump 

Number



-          2

Type 




-
Horizontal Centrifuge

Make 




-
Kirloskar / KSB/ NGEF make.

Duty 




-
To pump  the effluent from neutralization tank to 

                                                             Plate clarifier

8.18      Rate or Flow Meter:

The flow meter shall be suitable for open channel flow with V -notch, indicating range (0-20 KLD)

9.0
Indicative Bill Of Quantity Of Inter Unit Piping:

SI.

No.
From
To
Size
Material
Valves




Mm



I
Cyanide effluent tank 
Cyanide Oxidation Tank
150dia
HDPE
-

2
Chromium effluent Tank
Chromium Reduction Tank
150 dia
HDPE
-

3
Cyanide Oxidation Tank
Neutralization tank
150 OD
HDPE
Ino.125mm

sluice valve

4
Chromium Reduction Tank
Neutralization
150 OD
HDPE
1 no. 125 mm

sluice valve

6
Neutralization Tank
Plate Clarifier
150 OD
HDPE
I no. 125 mm

sluice valve

7
Plate Clarifier
PH correction tank
150 OD
CI insert -2

No
----

8
Plate Clarifier
Sludge drying bed
150 OD
HDPE
2 nos. 125mm

sluice valve

9
pH correction tank
Main drain
150 OD
HDPE
8 nos. 125mm

sluice valve

10
Sludge drying beds

Filtrate
Neutralization tank
4" Dia
HDPE


Note:

1)   Sluice valves should be of HDPE.

2)   The above quantity and size specified are indicative only. Tenderer shall access and quote   

       for the correct quantity and size indicating the requirement as per layout plan given.

5) Necessary Pipe & Valve as indicated in the plan to be provided for by-passing each unit 

in case of its cleaning in the scope of work.

10.1   Scope of Work :

A) 
Supply, installation and commissioning of electrical motors required for the process of      

    
  suitable capacity and approved make.

 B) 
Supply, installation and commissioning of Motor Control Center. 

C) 
Supply, installation and commissioning of any cabling required for remote  

control/interlocking purpose between vendors equipment and MCC, which includes  

control   cable if any.

H) Supply, laying, termination and commissioning of control cable of suitable size from  MCC 

to   push Button stations.

E) 
Supply, laying termination and commissioning of L T power cable of suitable sizes from      

             MCC to  all the motors and from MCC to main lighting distribution board.

I) Supply, installation and commissioning of required no, of push buttons stations to be 

located  near all the motors as per the chief Electrical Inspectorate Government of   Andhra Pradesh.

F)
 Lighting of control house at Effluent treatment plant only which consists of the following:

a) Supply, fixing and commissioning of  phases 4 ways 32 amp, MCB distribution of  

    approved make i.e.,. incomer 32 amp.

b)  5amp. Plug point - 2 Nos. and 15 A plug point - 2 nos. with sockets/switch boxes

c)  Suitable numbers of Fluorescent tube light fittings with dual tube lights shall be considered. 

Necessary cablings and poles for outside are also in the scope of the contractor.

Complete wiring with suitable wire for the above pump house works to be done by the contractor. i.e. from main distribution board to light point/power points, including switches and switch boards. Necessary power supply for the plant operation will be provided by BHEL-Hyderabad at plant room.

Earthing of all motors, MCC. Push buttons, main lightning DB and light points/power point etc. is included in scope.

The following guidelines shall be used for earthing.

For MCC  




 - GI flat 25x 6mm

For motors up to 10 HP & PB stations and main lighting DB 
  - GI 8 gauge

For motors above 10 HP





- 25x 3 mm GI flat

For main lighting DB to light points/power points 


- 2..5 sq. mm copper wire. 

Construction of masonry work chamber for two earth pits with GI covers.

Approval from the chief Electrical Inspector/Local EB authorities if required to be obtained by bidder. However, any statutory fees paid shall be reimbursed against submission of documentary (Proof including preparation and submission of drawing).

Sufficient length of rubber mats for MCC, Danger Board and 2 no. shock treatment charts. All externally mounted electric motor and reduction gears should be provided with weather shelf for protection from taint. 

Details to be furnished by contractor:

Exact ratings of all electrical loads in HP and KW and Total power requirement shall be indicated. The number of the feeders with rating to be furnished so that power supply arrangement could be made.

The contractor shall submit the following to the client for approval during engineering of contract.

i) A Schedule giving details of all motors.

ii) Single line diagram of MCC giving details of ratings of equipment like bus bar, Switch fuses, contractors, thermal relays etc., cable sizes etc., MCC drawing also to be submitted for approval.

 iii) A wiring Diagram showing: Terminal Nos. for connection for interconnecting cables at items of equipment's.

Schematic diagram showing inter looking sequence and control schemes, complete lighting layout showing the single line diagram.

10.2   Exclusions:

The main incoming power cable to MCC for the Effluent plant shall be in the purchaser's scope .

10.3   MCC Panel:

MCC panel shall provide power supply to various connected electrical installations and shall also include control circuits for operation of the equipment's as detailed under:

The MCC shall be compartmentalized self standing with bottom cable entry and cable alley arrangements. The panel shall be fabricated from CRCS sheets of not less than 16 SWG. The angle frame structure shall be provided for sturdiness.

The MCC shall have two incomers interlocked MCCBs ( 4 poles) , out going feeders, controlled circuits etc. The rating of various components of the MCC shall be based on the connected load to be provided by the supplier.

The MCC shall have base frame fabricated from 75x40 M.S. channels. The compartment door should have interlock with switch in such a way that it can open only when the switch is in off position. The door should have flexible connections to the frame for earthing. The panel shall have earth bus running for full length of the panel. The panel shall be earthed at 2 places. The panel shall be epoxy painted with zinc rich epoxy primer of not less than 100 micron. The panel shall include level controllers. However the level controllers excluding sensor can be mounted in a separate panel fabricated for CRCS sheet of SWG with wall mounting arrangement. The sensor should be float operated. The sheet and the counter shall be of SS 316 and shall move inside HOPE pipe. The level indicator shall be calibrated from the depth of the sump/tank. It shall be possible to stop the drive from push button stations located nearer each pump. The inscription of each feeder shall be as per approved drawing.

Each pump which are located outside the pump house shall be provided with rain hood.

Paint shade shall be shade 631 of IS:5. Enclosure protection class shall be IP54 for MCC panel and for PB station it shall be IP 55.

The incomers shall be provided with voltmeter with selector switch and ammeter with selector switch & 3 phase energy meter. The individual feeders shall be provided with switch fuse unit, contactors, thermal overload relays, on /off/ trip push buttons & indicating lamps.

10.6   CABLING:

The cabling shall be by means of armored cable of suitable sizes. The minimum size for the power cable shall be 4 sq. mm aluminum or 1.5 sq. mm copper and all control shall be based on continuous current rating and also voltage drop shall be limited to 2.5%. Their termination shall be by means of lugs of approximate size BI metallic lugs should be used where ever 2 different types of metal are involved at the junction. No intermediate cable joint shall be permitted unless route length exceeds 500 Mts.

Cable indicates connections between MCC panel, local start/stop push button stations / motors. Cables laid in trenches shall be provided with sand covering.

Only ISI approved make of cables shall be accepted with test certificates furnished. Cables crossing roads shall be provided with casing pipes with proper protection. The tentative outgoing feeders and ratings details are as given below.

Recirculation Pump for CRT
1HP
I No. + I spare feeder

Recirculation Pump for COT
1HP
I No. + I spare feeder

NaOH Dosing Pump
0.5 HP
I no + I spare feeder.

Effluent Transfer pump
2 HP
2 nos.

Plus 2 Nos. TPN switch fuse for auxiliary duties(1 No.63 amp, S.F and I No. 32 amp. S.F. for welding and lighting.).

The tenderer to provide the actual out going feeder details.& single line diagram indicating pump rating and feeder ratings.

11.   DOCUMENTATION

Document details
Time schedule

 Flow diagram of Block 08 ETP, layout of ETP OGA, SLD, BOM, scheme of electrical panels, PB station. OGA of mechanical equipments data sheet of various mechanical .item and cable, pipes. Pump and fan characteristics data sheet. etc.,
 With in 4 weeks after LOL

Piping schedule. Cable schedule, routing, Lighting layout. Earthing  schedule etc.,
With in 6 weeks after LOI,

Test certificates of all electrical items, mechanical items, material test certificates.
Atleast one week prior to inspection of he equipments at vendor's premise.

O&M manual with catalogues, recommended list of spares.
Along with equipment dispatch.

As built drawings ( 1 RTF + 7 sets)
Before handing over equipment

Chemical dosage for chromium and cyanide treatment
Before handing over ETP

Testing kit for analysis of Cyanide and Chromium
Before handing over ETP

 11.1  The following documentation shall be submitted during execution as per schedule given :

11.2     The number of sets to be furnished shall be six. Manufacturing clearance shall be given to supplier for individual equipment after the corresponding drawing is approved by BHEL .

11.3  Bill of material shall indicate the make of supplier. Phrases like "equivalent! reputed" etc is not accepted. Correct make of the equipment shall be mentioned.

11.4 The drawing size shall be A3/A4/A2 and all other sizes will not be acceptable. The equipment dispatch  details and packing list shall be clearer so that all sub parts are identifiable by a label given by supplier.

11.5 All equipment drawings are to be submitted in 7 sets for approval and after they are approved manufacturing clearance shall be given for individual items. The supplier shall give inspection call along with internal test certificates 10 days prior to inspection & testing. The equipments are to be inspected by our Engineers before dispatch and only after getting clear dispatch instructions and equipment should be dispatched. 

11.6 The O&M manual shall broadly cover (a) Brief process, description and flow sheet, (b) 

Design parameters of flow and treated effluent characteristics. (c) Unit wise function and Number of description of plant start up procedure. (d) Equipment wise details operational instruction, maintenance procedure and (e) Analysis methods for relative parameters (based on standard method)

ANNEXURE - I       TOLERANCE LIMITS FOR Discharge from ETP

General Standards for Discharge of Environment Pollutants

(Ref: Schedule – VI Environmental (Protection) Rules’1986)

(All parameters except pH are in mg/L)

S.No.
Parameter
Limit Values for Discharge In



Inland Surface Water
Public Sewers
Land for Irrigation

1.
Oil & Grease
10
20
10

2.
Suspended Solids
100
600
200

3.
pH                       
5.5 - 9.0
5.5 - 9.0
5.5 - 9.0

4.
BOD
30
350
100

5.
COD
250
-
-

6.
Sulphide                 
2.0
-
-

7.
Dissolved Phosphate
5.0
-
-

8.
Nitrate                  
10
-
-

9.
Fluoride                 
2.0
15
-

10.
Manganese
2
2
-

11.
Vanadium
0.2
0.2
-

12.
Iron                     
3
3
-

13.
Phenols                  
1.0
5.0
-

14.
Cyanide                  
0.2
2.0
0.2

15.
Arsenic                  
0.2
0.2
0.2

16.
Cadmium                  
2.0
1.0
-

17.
Hexavalent Chromium      
0.1
2.0
-

18.
Total Chromium
2.0
2.0
-

19.
Copper                   
3.0
3.0
-

20.
Mercury
0.01
1.0
-

21.
Lead                     
0.1
2.0
-

22.
Zinc                     
5.0
15
-

23.
Nickel
3.0
3.0
-

24.
Selenium
0.05
0.05
-

25.
Total Residual Chlorine
1.0
-
-

26.
Ammonical Nitrogen
50
50
-

27.
Total Kjeldahl Nitrogen
100
-
-

28.
Free Ammonia
50
-
-

ANNEXURE 2 : LIST OF RELEVANT CODES AND STANDARDS:

Sl.no
Indian standards No.
Description

1
IS: 456-1978 REV 3
Code of Practice for plain and reinforced


AMEMD2
concrete (second division)

2
IS : 3370
Code of Practice for concrete structures of



the storage of liquids.


Part I - 1965
General requirements


Part II - 1965
Reinforced Concrete


Part 111- 1967
Pre stressed concrete structures.


Part IV- 1967
Design Tables

3.
IS: 1536-1989
Centrifugal cast(spun) iron pressure pipes



for water, gas & sewage.

4
IS: 1537 -1976
Vertically cast iron pressure pipes for water,



gas and sewage.

5
IS: 1538-1993
Cast Iron fittings for pressure pipes for



water, gas and sewage.

6
IS : 3114 - 1994
Code for practice for laying of CI pipes.

7.
IS : 782-1978
Caulking Lead.

8.
IS : 7634 - 1975 part II
code of practice for laying and jointing of high density



Polyethylene pipes.

9
IS : 5639 - 1970
Pumps handling chemicals & corrosive



liquids.

10
IS: 2685 -1971
Code of practice for selection, installation and



Maintenance of sluice valves.
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TECHNICAL SPECIFICATIONS OF

EFFLUENT  TREATMENT PLANT FOR MOTOR TRANSPORT AREA

INDEX

Deviations from the specifications if any, shall be clearly brought out by the bidder with sufficient explanation separately at the end, giving reference to the clause number in the specification. Otherwise it will be presumed that the tender in total conformity is accepted by the bidder.

EFFLUENT TREATMENT PLANT- MOTOR TRANSPORT AREA

1. 
INTRODUCTION.

The BHEL Hyderabad unit was set up in 1963 and started its operations with manufacture of Turbo-generator sets and auxiliaries for 60 and 110 MW thermal utility sets. Over the years it has increased its capacity range and diversified its operations to many other areas. 

The factory is situated at Ramchandrapuram, approximately 23Km.  from Secundrabad Railway Station. At present there are about 6000 employees working in the plant. The township is situated adjacent to the factory is having population of approximately 30,000 with about 4600 staff quarters in the township. 

The manufacturing facilities at BHEL, Hyderabad include:

xxxi. TC&GT  -Block-01

xxxii. Electrical Machines – Block-02

xxxiii. Switch Gear and Breaker  Block-03

xxxiv. Foundry & Pattern making shop – Blocks - 04,05&09

xxxv. Heat Exchanger/Fabrication-Block-06

xxxvi. Tool Room Block-07

xxxvii. Heat Treatment and common work shop –Block-08

xxxviii. Pump manufacturing block –70

xxxix. Bowl Mill & Oil field Equipment – Block-51

xl. Services Department

· Transport

· Compressor House

· Producer Gas Plant

· Boiler House

· Diesel Power House

· Canteens

· Oxygen plant

The motor transport unit handles the maintenance of the various vehicles in the Plant. One of the major operations undertaken here is the washing of the vehicles. Around 8 to 10 vehicles are washed here daily. The water consumed for washing one vehicle is estimated to be around 500 liters. Thus 5 KL of effluent is generated from this unit. 

6. PRESENT STATUS

During washing of the various vehicles in the Motor Transport Area, effluent to the tune of 5 KLD is generated. The effluent is taken to a underground tank where the oil deposit on the surface is skimmed off and the effluent discharged into the industrial drain. The ingress of oil and grease in the main drain leads to a load on the main Sewage  treatment plant.

 Hence the need was felt to have a separate Effluent treatment plant for treating the effluents from the factory.

The following treatment is envisaged:

1. A proper ETP with Oil and Grease trap needs to be built at Motor transport area to effectively remove the Oil & Grease.

2. The effluent after oil & grease removal needs to be treated with alum to remove any suspended solids.

3. The water after treatment can be reused for vehicular washing.

3.  WASTE WATER QUANTITY AND QUALITY:

Flow
:

5 cum/day 

COD (max)
:
200-  250  mg/L

Oil & Grease
:
15-25 mg/L

TSS

:
200- 250 mg/L

As discussed above,  treatment units are to be constructed so that the treated effluent meets the stipulated discharge values.

Envisaged Treated Water Quality for final discharge from ETP

COD
:

 < 250 mg/L

TSS
:

< 50 mg/L

Oil & Grase

< 10 mg/L

Other detailed specification are as per parameters enlisted in Annexure I.

4.    TREATMENT SCHEME FOR EFFLUENT FROM MOTOR TRANSPORT AREA TO BE IMPLEMENED 

The effluent from the Motor Transport area is collected in a sump and then discharged into the industrial drain. As the major pollutant in the effluent from this area is Oil & Grease, it is proposed to collect the effluent in a holding tank which would act as a primary settling tank for the removal of the sand and oil sludge.

The effluent would then be sent  to a Oil & Grease trap for removal of Oil & Grease.

The effluent would then be passed over a alum sump to coagulate the fine suspended particles. Before being stored in a re-circulating tank.

The treated water from the recirculation tank can then be reused.

The sludge generated in the ETP would be drained onto sludge drying bed.

The  effluent would be retained in the tanks for a period of 3 days and discharged twice a week.

The treated effluent which would meet the requirement of Schedule VI of Environment Protection Act would be discharged in to the drain .

The proposed Treatment Plant would consist of the following units and as indicated in  Figure 1:

The   Treatment  units will consist of : 

20. Holding Tank/Primary settling Tank

21. Oil & Grease trap

22. Alum sump

23. Recirculation tank

24. Sludge drying bed

25. Flow Measuring device

5. 
SCOPE OF CONTRACT

Scope of work shall broadly include construction of Effluent treatment plant unit for Motor Transport Area, design, construction, supply, erection, testing commissioning of treatment plant equipment & operating the plant for a period of 90 days as per conceptual design and specification. The tenderer should give the treated effluent quality confirming with the Andhra Pradesh State Pollution Board Standards (consent condition), as well as that specified in the guarantee clause of the tender.

The following items are included with in the scope of work :

a) All the civil works and structural fabrication works of the treatment plant as per the detailed description of the civil works and generally as per the layout. Detailed drawings with tentative levels of individual structure are also to be prepared. The contactor shall get the detailed civil and Engineering drawing approved by BHEL prior to initiation of civil work at site.  Schematic of the ETP is enclosed herewith.

b) Supply, erection and commissioning of all the equipment's required for the treatment plants as per the individual equipment's specifications and details given herewith.

c) The scope of work includes all necessary civil works, like construction MCC / control room, panel foundation, cable trenches cable supports, pipe supports, lighting of pump house etc. complete. The scope of work also includes in providing the puddle insert drawings as required for each unit operation of the Treatment Plant as per the envisaged scheme & layout plan.

d) The scope of work also includes de-linking the of the existing drain, and connecting the drain to the proposed holding tank, this being the first level of the unit operation of the Effluent treatment plant in Motor Transport Area and re-linking the final treated discharge line to the Industrial drain

e) Obtaining all necessary statutory approvals from Andhra Pradesh State Pollution Control Board and other statutory bodies for construction and commissioning are included in the scope of work of contractor.

f) The Horse Power (HP) of all the pumps, blower etc. shown are indicative. The actual HP shall be furnished by the contractor to meet the specified flow and head.

g) Documentation shall be furnished as per clause 11.0.

h) All temporary sheds, offices, go downs etc., required for storage of materials and for contractors supervisory personnel at site is the scope of the bidder. The required equipments and materials are to received and stored by the bidder and to be issued as and when needed for installation.

i) Other general terms and conditions as applicable for similar contracts for Civil, Mechanical and Electrical  work at BHEL, Hyderabad.

6. LIST OF UNITS & EQUIPMENTS  OF EFFLUENT TREATMENT PLANT – MOTOR TRANSPORT AREA :- 

SL.No
Description
No. of Units
Size (In meters)

I
CIVIL WORKS



1. 
Holding Tank 
1
3m x 3m x 2.0m SWD

2. 
Oil & grease trap 
2
2.5m x 2.5m x 1.5m SWD

3. 
Recirculation  Tank
1
3m x 3m x 2.0m SWD

4. 
Flow measuring Channel with V-Notch
1
(0-20 KLD ) size as per supplier  requirement / design 

5. 
Sludge drying beds 
2
3m x 2m x 1

II
MISCELLANEOUS CIVIL WORKS 



1 
Foundation such as Pump pads, Blower pads, Panel pads/ cable-trenches Filter pads, pipe supports with PCC 1:2:4 etc complete
Total Job
To suit equipment supply 

2
De-linking the existing Industrial Effluent Drain & re-linking this the bar Screen sump of the proposed Treatment Plant
 Total Job




III
EQUIPMENTS



1. 
API type oil separator  
2


2. 
Air Blower
1


3. 
HDPE Air Grids for oil trap
1 set 


4. 
Sludge pumps 
2


5. 
Flow meter (V-Notch)
1




IV
MCC PANEL & PB STATIONS
1 set


7.   SPECIFICATION OF PROPOSED UNITS

7.5 Holding Tank:

Holding Tank of size 3m x 3 m x 2.0 m SWD  with the surfaces will be provided with 20 mm thick smooth cement plaster in Cement Motar (CM) 1:4 with water proofing compound and painted with bituminous paint. The bottom of the tank will be provided with 40mm thick IPS (Type) flooring with necessary (2 %) bottom slope toward the sludge collection sump 
7.6 Oil &Grease Trap:

RCC construction of size 2.5m x 2.5m x 1.5m SWD shall be provided with oil removal pipe. The oil removal pipe shall be as of API type with RCC baffle etc., complete with 20mm thick smooth cement plaster in CM 1:4 with water proofing compound for internal surface and painted with bituminous paint. All external surfaces above ground will be plastered with 20mm thick sand faced plaster in CM    1 :4. The bottom of the tank will be provided with 40mm thick IPS (Type) flooring with necessary bottom slope (2 %) toward the sludge collection sump.
7.3  
Alum sump:

Sump  of size 0.5m x 0.5 m x 0.5 m SWD  will be provided with 20 mm thick smooth cement plaster in Cement Motar (CM) 1:4 with water proofing compound and painted with bituminous paint. 

7.4 
 Recirculation Tank:

Recirculation  Tank of size 3m x 3 m x 2.0 m SWD  will be provided with 20 mm thick smooth cement plaster in Cement Motar (CM) 1:4 with water proofing compound and painted with bituminous paint. The bottom of the tank will be provided with 40mm thick IPS (Type) flooring with necessary bottom slope toward the sludge collection sump.
7.5 
Sludge Drying Beds:

To construct 2nos. sludge drying beds of size 3m x 23m x 1m  in brick masonry with PCC flooring, under drain slabs and channels etc., complete all. Out side finish shall be with CM 1:4 20mm thick. The 'bed shall be provided with necessary sand and gravel media with the necessary feed pipes, splash trays etc., complete.

7.7   Flow Measuring -Channel:

        To construct V-​notch, dimension, as per supplier's requirement, flow (0-20 KLD). 

7.8     General notes:

13. All internal surfaces shall be provided with 20mm thick smooth cement plaster with water proofing compound in CM 1:4 except pump house structure unless otherwise specified. All exposed surfaces above ground level shall be plastered with 20 mm thick sand plaster in 2 coats of 12 mm and 8 mm thick and all external surfaces will be painted with cement paint of approved make and shade. The flooring of the tanks shall be 40mm thick IPS flooring in PCC 1 :2:4 with necessary slope etc., complete. All the structure shall be water tight. All ground level and above ground level structures tanks shall be provided with hand rails and ladders as necessary to suit site conditions with MS pipes.

14. Calibration chart indicating depth of Flow with Effluent Quantity to be provided.

15. All Surface would be suitably painted with cement paint of good quality. Colour will be finalized in consultation with BHEL, Hyderabad

16. Name plate to be displayed on each unit and an overall layout be separately displayed

8.0      DESIGN CRITERIA :- 

8.1     Holding Tank :

           Flow 




-
5 m3 /day

No. of units



-
1

Size 




-
3m long x 3m x 2.0m SWD 

8.2     Oil & Grease Trap :

Flow 




-
5 m3 /day


Size 




-
2.5m x 2.5m x 1.5m SWD

No. of Units



-
2


Construction 



-
RCC

Duty 




-
For removal of floating Oil.

8.3 
Recirculation  Tank :

Flow 




-
5 m3 /day

           No. of unit



-
1

Size 




-
3m long x 3m x 2.0m SWD 

8.4
Sludge Drying Beds :

No. of units 


-
2


Construction


-
Masonry

Size



-
3m x 2m x 1m

Duty 


  
-
For drying sludge

10.0      SPECIFICATIONS OF MECHANICAL EQUIPMENT:

9.1      API Type Oil Separator:

Comprising of 80mm Dia MS pipe with perforations and tilting gear mechanism for skimming out the oil. At the top of the water surface oil and grease being floated by using diffused air from bottom. The perforations on the pipe shall be 40mm x 80mm rectangular spaced at 120 mm c/c.

 No of Pipe required
-
 2 Nos.

Make


:
INDAVARA or equivalent

9.2.1 Coarse Bubble Air Mixing for Oil Trap:

2 set

9.2.2  Aeration  Grids

Duty
To diffuse the air from blowers at a pressure 3000mm WG through holes drilled in the  aeration grids.

Type
The aeration grids will be with a main distributor and laterals with holes drilled at specified distances

Material of

Construction
The aeration grids shall be manufactured from HDPE pipes of 40 OD with

welded joints. The pipe shall be suitable for 4 kg /Sq. cm working pressure of  Hasti / Manickam make.

9.2.3 Roots Type Air Blower:

Duty  to  supply air for the aeration grids provided in the oil & grease trap.

Driving method
:

Flat belt drive

Driving machine
Electric motor, TEFC class B insulation, industrial squirrel cage

induction type suitable for 415 V, 3 phase, 50 Hz, Ac supply  with IP 55 protection

Positive displacement air cooled twin lobe air blowers of KAY / reputed make.

Positive displacement air cooled twin lobe air blowers of KA Y /reputed make

Capacity 


        30 m3/hr.

Working pressure  

        3000mm W.G

No. of units required: 1 No.

Accessories to be supplied with each blower: 

a) Pressure Gauge

b) Set of special tools

c) Safety valves

d) Non return valve

e) Suction filter

f) Discharge Silencer

g) Foundation bolts

 h) Anti Vibration Pad

i) Fabricated base frame

j) Suction Silencer

9.3  Sludge Pumps: 2 Nos.

To transfer sludge from Holding tank and recirculation tank to sludge drying beds.

Pumps type shall be horizontal centrifugal non-clog, open impeller type pumps of Kirloskar/KSB/STORK or equivalent make.

Electric motor of TEFC class B insulation, industrial squirrel cage. Induction type suitable for 415 v, 3 phase, 50 Hz. AC supply of Kirloskar / NGEF or equivalent  make.

Impeller shall be of cast Iron.

Pumps shall be supplied with other accessories such as pressure gauge, air cock, with priming funnel, flexible coupling with guard and gauge cock, etc, complete.
9.4     Rate or Flow Meter:

The flow meter shall be suitable for open channel flow with V -notch, indicating range (0-20 KLD)

Indicative Bill Of Quantity Of Inter Unit Piping:

SI.

No.
From
To
Size
Material




mm


1
Holding tank
Oil & Grease tank
150 OD
CI insert-l no

2
Oil & Grease tank 
Alum Sump
150 OD
CI insert -2 No

3
Alum Sump
Recirculation tank
150 OD
CI insert -2 No.



4
Re-circulation tank 
Sludge drying bed
100 OD
CI insert -2 No.



5
Re-circulation tank
Industrial drain
150 OD
CI insert -2 No

Note:

1)   Sluice valves should be of cast Iron only.

2)   The above quantity and size specified are indicative only. Tenderer shall access and quote   

       for the correct quantity and size indicating the requirement as per layout plan given.

6) Necessary Pipe & Valve as indicated in the plan to be provided for by-passing each unit 

 in case of its cleaning in the scope of work.

10.   SPECIFICATION OF ELECTRICAL WORKS : ( For Effluent  treatment plant for Motor    Transport area)

10.1   Scope of Work :

A) 
Supply, installation and commissioning of electrical motors required for the process     of  suitable capacity and approved make.

 B) 
Supply, installation and commissioning of Motor Control Center. 

C) 
Supply, installation and commissioning of any cabling required for remote  

control/interlocking purpose between vendors equipment and MCC, which includes  

control   cable if any.

J) Supply, laying, termination and commissioning of control cable of suitable size from  MCC to   push Button stations.

K) Supply, laying termination and commissioning of L T power cable of suitable sizes from          MCC to  all the motors and from MCC to main lighting distribution board.

L) Supply, installation and commissioning of required no, of push buttons stations to be 

located  near all the motors as per the chief Electrical Inspectorate Government of   Andhra Pradesh.

G)
 Lighting of pump house at Effluent treatment plant only which consists of the following:

a) Supply, fixing and commissioning of3 phases 4 ways 32 amp, MCB distribution of  

    approved make i.e.,. incomer 32 amp.

b)  5amp. Plug point - 2 Nos. and 15 A plug point - 2 nos. with sockets/switch boxes

c)  Sufficient  nos. of Fluorescent tube light fittings with dual tube lights shall be considered. 
Necessary cablings and poles for outside are also in the scope of the contractor.

Complete wiring with suitable wire for the above pump house works to be done by the contractor. i.e. from main distribution board to light point/power points, including switches and switch boards. Necessary power supply for the plant operation will be provided by BHEL-Hyderabad at plant room.

Earthing of all motors, MCC. Push buttons, main lightning DB and light points/power point etc. is included in scope.

The following guidelines shall be used for earthing.

For MCC  




 - GI flat 25x 6mm

For motors up to 10 HP & PB stations and main lighting DB 
  - GI 8 gauge

For motors above 10 HP





- 25x 3 mm GI flat

For main lighting DB to light points/power points 


- 2..5 sq. mm copper wire. 

Construction of masonry work chamber for two earth pits with GI covers.

Approval from the chief Electrical Inspector/Local EB authorities if required to be obtained by bidder. However, any statutory fees paid shall be reimbursed against submission of documentary (Proof including preparation and submission of drawing).

Sufficient length of rubber mats for MCC, Danger Board and 2 no. shock treatment charts. All externally mounted electric motor and reduction gears should be provided with weather shelf for protection from taint. 

Details to be furnished by contractor:

Exact ratings of all electrical loads in HP and KW and Total power requirement shall be indicated. The number of the feeders with rating to be furnished so that power supply arrangement could be made.

The contractor shall submit the following to the client for approval during engineering of contract.

i) A Schedule giving details of all motors.

ii) Single line diagram of MCC giving details of ratings of equipment like bus bar, Switch fuses, contractors, thermal relays etc., cable sizes etc., MCC drawing also to be submitted for approval.

 iii) A wiring Diagram showing: Terminal Nos. for connection for interconnecting cables at items of equipment's.

Schematic diagram showing inter looking sequence and control schemes, complete lighting layout showing the single line diagram.

10.2   Exclusions:

The main incoming power cable to MCC for the Waste water treatment plant shall be in the purchaser's scope .

10.3   MCC Panel:

MCC panel shall provide power supply to various connected electrical installations and shall also include control circuits for operation of the equipment's as detailed under:

The MCC shall be compartmentalized self standing with bottom cable entry and cable alley arrangements. The panel shall be fabricated from CRCS sheets of not less than 16 SWG. The angle frame structure shall be provided for sturdiness.

The MCC shall have two incomers interlocked MCCBs ( 4 poles) , out going feeders, controlled circuits etc. The rating of various components of the MCC shall be based on the connected load to be provided by the supplier.

The MCC shall have base frame fabricated from 75x40 M.S. channels. The compartment door should have interlock with switch in such a way that it can open only when the switch is in off position. The door should have flexible connections to the frame for earthing. The panel shall have earth bus running for full length of the panel. The panel shall be earthed at 2 places. The panel shall be epoxy painted with zinc rich epoxy primer of not less than 100 micron. The panel shall include level controllers. However the level controllers excluding sensor can be mounted in a separate panel fabricated for CRCS sheet of SWG with wall mounting arrangement. The sensor should be float operated. The sheet and the counter shall be of SS 316 and shall move inside HOPE pipe. The level indicator shall be calibrated from the depth of the sump/tank. It shall be possible to stop the drive from push button stations located nearer each pump. The inscription of each feeder shall be as per approved drawing.

Each pump which are located outside the pump house shall be provided with rain hood.

Paint shade shall be shade 631 of IS:5. Enclosure protection class shall be IP54 for MCC panel and for PB station it shall be IP 55.

The incomers shall be provided with voltmeter with selector switch and ammeter with selector switch & 3 phase energy meter. The individual feeders shall be provided with switch fuse unit, contactors, thermal overload relays, on /off/ trip push buttons & indicating lamps.

10.7   CABLING:

The cabling shall be by means of armored cable of suitable sizes. The minimum size for the power cable shall be 4 sq. mm aluminum or 1.5 sq. mm copper and all control shall be based on continuous current rating and also voltage drop shall be limited to 2.5%. Their termination shall be by means of lugs of approximate size BI metallic lugs should be used where ever 2 different types of metal are involved at the junction. No intermediate cable joint shall be permitted unless route length exceeds 500 Mts.

Cable indicates connections between MCC panel, local start/stop push button stations / motors. Cables laid in trenches shall be provided with sand covering.

Only ISI approved make of cables shall be accepted with test certificates furnished. Cables crossing roads shall be provided with casing pipes with proper protection. Plus 2 Nos. TPN switch fuse for auxiliary duties(1 No.63 amp, S.F and I No. 32 amp. S.F. for welding and lighting.).

The tenderer to provide the actual out going feeder details.& single line diagram indicating pump rating and feeder ratings.

11.   DOCUMENTATION

Document details
Time schedule

 Flow diagram of ETP, layout of ETP OGA, SLD, BOM, scheme of electrical panels, PB station. OGA of mechanical equipments data sheet of various mechanical .item and cable, pipes. Pump and fan characteristics data sheet. etc.,
 With in 4 weeks after LOL

Piping schedule. Cable schedule, routing, Lighting layout. Earthing  schedule etc.,
With in 6 weeks after LOI,

Test certificates of all electrical items, mechanical items, material test certificates.
Atleast one week prior to inspection of he equipments at vendor's premise.

O&M manual with catalogues, recommended list of spares.
Along with equipment dispatch.

As built drawings ( 1 RTF + 7 sets)
Before handing over equipment

11.1  The following documentation shall be submitted during execution as per schedule given below:

11.2     The number of sets to be furnished shall be six. Manufacturing clearance shall be given to supplier for individual equipment after the corresponding drawing is approved by BHEL .

11.3  Bill of material shall indicate the make of supplier. Phrases like "equivalent! reputed" etc is not accepted. Correct make of the equipment shall be mentioned.

11.4 The drawing size shall be A3/A4/A2 and all other sizes will not be acceptable. The equipment dispatch  details and packing list shall be clearer so that all sub parts are identifiable by a label given by supplier.

11.5 All equipment drawings are to be submitted in 7 sets for approval and after they are approved manufacturing clearance shall be given for individual items. The supplier shall give inspection call along with internal test certificates 10 days prior to inspection & testing. The equipments are to be inspected by our Engineers before dispatch and only after getting clear dispatch instructions and equipment should be dispatched. 

11.6 The O&M manual shall broadly cover (a) Brief process, description and flow sheet, (b) 

Design parameters of flow and treated effluent characteristics. (c) Unit wise function and Number of description of plant start up procedure. (d) Equipment wise details operational instruction, maintenance procedure and (e) Analysis methods for relative parameters (based on standard method)

ANNEXURE - I       TOLERANCE LIMITS FOR ETP 

General Standards for Discharge of Environment Pollutants

(Ref: Schedule – VI Environmental (Protection) Rules’1986)

(All parameters except pH are in mg/L)

S.No.
Parameter
Limit Values for Discharge In



Inland Surface Water
Public Sewers
Land for Irrigation

1.
Oil & Grease
10
20
10

2.
Suspended Solids
100
600
200

3.
pH                       
5.5 - 9.0
5.5 - 9.0
5.5 - 9.0

4.
BOD
30
350
100

5.
COD
250
-
-

6.
Sulphide                 
2.0
-
-

7.
Dissolved Phosphate
5.0
-
-

8.
Nitrate                  
10
-
-

9.
Fluoride                 
2.0
15
-

10.
Manganese
2
2
-

11.
Vanadium
0.2
0.2
-

12.
Iron                     
3
3
-

13.
Phenols                  
1.0
5.0
-

14.
Cyanide                  
0.2
2.0
0.2

15.
Arsenic                  
0.2
0.2
0.2

16.
Cadmium                  
2.0
1.0
-

17.
Hexavalent Chromium      
0.1
2.0
-

18.
Total Chromium
2.0
2.0
-

19.
Copper                   
3.0
3.0
-

20.
Mercury
0.01
1.0
-

21.
Lead                     
0.1
2.0
-

22.
Zinc                     
5.0
15
-

23.
Nickel
3.0
3.0
-

24.
Selenium
0.05
0.05
-

25.
Total Residual Chlorine
1.0
-
-

26.
Ammonical Nitrogen
50
50
-

27.
Total Kjeldahl Nitrogen
100
-
-

28.
Free Ammonia
50
-
-

ANNEXURE 2 : LIST OF RELEVANT CODES AND STANDARDS
Sl.no
Indian standards No.
Description

1
IS: 456-1978 REV 3
Code of Practice for plain and reinforced


AMEMD2
concrete (second division)

2
IS : 3370
Code of Practice for concrete structures of



the storage of liquids.


Part I – 1965
General requirements


Part II – 1965
Reinforced Concrete


Part 111- 1967
Pre stressed concrete structures.


Part IV- 1967
Design Tables

3.
IS: 1536-1989
Centrifugal cast(spun) iron pressure pipes



for water, gas & sewage.

4
IS: 1537 -1976
Vertically cast iron pressure pipes for water,



gas and sewage.

5
IS: 1538-1993
Cast Iron fittings for pressure pipes for



water, gas and sewage.

6
IS : 3114 - 1994
Code for practice for laying of CI pipes.

7.
IS : 782-1978
Caulking Lead.

8.
IS : 7634 - 1975 part II
code of practice for laying and jointing of high density



polyethylene pipes.

9
IS : 5639 - 1970
Pumps handling chemicals & corrosive



liquids.

10
IS: 2685 -1971
Code of practice for selection, installation and



maintenance of sluice valves.
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Figure 1 – Schematic of Effluent Treatment plant Block 03
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Figure 1 -   Schematic of Block -08 Effluent Treatment Plant
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Figure 1 – Schematic of Effluent Treatment Plant for Motor Transport Area
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