
 

 
ANNEXURE-A 

 

 

TECHNICAL WRITE-UP OF SEWAGE TREATMENT PLANT (STP) 
 

1. INTRODUCTION 

 

The intent of the STP plant (1x4.5 MLD) is to treat the effluents & sewage from the township. The 

STP is based on sequencing batch reactor technology and designed for average flow of 4500 m3/day 

and maximum flow of 5400 m3/day.  

 

Different processes/components are described below. However, details are minimum not 

exhaustive. Detailed O & M (Operation & Maintenance)  manual will be available at the site office.  

Contractor shall carry out the  O & M of the plant  strictly as per the O & M manual. Necessary 

technical assistance, wherever required, will be provided by BHEL. 

 

Waste water characteristics and effluent criteria used for design are given in below table :- 
        

Particular Unit 
Influent 

(SBR) 

Effluent 

(SBR) 

Average Flow (Design Daily Flow)  m3/d 4500(1) - 

Peak Factor   - 1.2 

Peak Flow  m3/d 5400(2) - 

BOD5 (Biochemical Oxygen Demand)                               

at design flow  
mg/L 188 <10 

TSS (Total Suspended Solid)                              

at design flow  
mg/L 274 <10 

COD (Chemical Oxygen Demand) at design 

flow  
mg/L 516 <50(2) 

TKN (Total Kjehldahl Nitrogen) at design 

flow  
mg/L 30 - 

NH4-N at design flow  mg/L - <5 

TNb (Total Bound Nitrogen) at design flow  mg/L - <10 

TP (Total Phosphorus)  at design flow  mg/L 6 <2 

Oil and grease  mg/L 50* - 

Temperature (average –maximum)  °C 20-30 - 

pH   6.5-9 6.5-9 



1) Design Flow and load including all plant re-circulated flows.  

(2) SBR is designed on Averaged Flow.  

* Assumed values for design.  

(-) Not applicable. 
 

SEWAGE COLLECTION TANK :- 

The domestic sewage from BHEL Township are collected and conveyed through 900 mm sewer line to the 

collection chamber. Sewage is being collected by gravity flow. 

 

COARSE SCREEN :- 

Size of coarse screen is 7 feet width and 10 feet height. Racks are fixed screens composed of parallel bars 

sloped in the direction of flow. The coarse screen contains inclined bar screen and design to take care of all 

sorts of material envisaged in the gravity sewer. In the coarse screen, large floating material like polythene, 

cloths, plastic rags, debris, papers big leaves etc. are removed. Floating material manually remove from the 

screen. 

 

SEWAGE SUMP AND PUMPING STATION :- 

The sewage sump and pumping station contains one sewage sump (wet wells) and three centrifugal type raw 

sewage pumps (P-01, P-02, and P-03 [lead/lag/standby]). The maximum pumping capacity of the pumping 

station is 4,500 m3/d.  

The main purpose of the sewage sump and pumping station is to transfer coarse screened wastewater from the 

sewage sump to stilling chamber. 

 

 
Summary of the Equipment and Control Elements in sewage sump and pumping station are tabulated below :-  

 

 

Equipment/Instrument/Control valve Tag Comment 

Level Transducer  LT01   

Level Switch High LS01  Trigger Overflow Alarm  

Raw Sewage Pump 01  P01   

Discharge Isolation Valve  NRV01  Manual, Normally open  

Discharge Knife Gate valve  KV01  Manual, Normally open  

Raw Sewage Pump 02  P02   

Discharge Isolation Valve  NRV02  Manual, Normally open  

Discharge Knife Gate valve  KV02  Manual, Normally open  

Raw Sewage Pump 02  P03   

Discharge Isolation Valve  NRV03  Manual, Normally open  

Discharge Knife Gate valve KV03  Manual, Normally open  

Pressure gauge  PG01   



 

 
 

Sewage Sump:-  

The sewage sump (L9550 X W1050 X TH4350 mm) is used as temporary storage for incoming effluent before 

pumping. The outlet of sewage sump is connected to stilling chamber.  

 

Sewage sump is equipped with a level Transducer (LT01) and a level switch to provide information regarding 

level of raw sewage to raw sewage pump control unit.  

 

LSHH (Level Switch High-High) (LS01), indicates when the wastewater level in the sewage sump reaches the 

overflow set point and generates a critical alarm. The alarm will be reset automatically when water level in 

wet wells is lower than the overflow set point for a pre-set duration of 10 min (can be adjusted). 

 

Raw Sewage Pumps:-  

There are three raw sewage pumps installed in sewage sump to transfer screened wastewater from the sewage 

sump to the stilling chamber. All three pumps (P01, P02 and P03) are constant speed centrifugal type pump, 

each with the capacity of 95 m3/hr @ 15 MWC (Meter of Water Column). Two pumps act as lead/lag while 

the third is standby on a rotating basis. The sequence of lead, lag, and standby pumps is changed automatically 

after each pumping cycle i.e. all three pumps run/operate before reaching the stop level.  

 

The Raw Sewage Pumps are connected with the Master PLC (Programmable Logical Control) for remote 

control. All signals are available on the HMI (Human Machine Interface) including the ability to acknowledge 

alarms.  

 

During normal operation, the start/stop operation of lead and lag pumps are based on level of start/stop set 

points in the sewage sump. When the water level of wastewater rises to the start level set point, the lead pump 

will start. If the water level of wastewater continues to rise to the first high level set point, then the lag pump 

will start. When the level of wastewater drops to the stop point, all pumps will stop. This cycle continues 

according to the position of wastewater level in wet well.   

 

 

Control Philosophy:- 

Automatic pump control is obtained using ultrasonic level sensor installed in the wet well (LT-01).  Ultrasonic 

level sensor transmits signal of 4-20 mA signal to PLC depending upon level of wastewater.  

Pump control allows for an automatic changeover of duty pumps on a time basis.  Initial time is set for   

24 hours. The forward flow rate of wastewater is monitored and recorded by flow meter (MFM01), which 

transmits signal having range of 4-20 mA to PLC. 
 A 250-mm diameter flow meter (MFM01) is installed on the common discharge header of the raw sewage pump 

to measure the flow rate of wastewater entering into the SBR System. 
Ultrasonic sensor senses different levels of wastewater and three pumps operate as per the below table:- 

 

Wastewater Level set in sewage sump  Level  Pump Status  

0.8 m  Low Level  All pumps are OFF  

1.8 m  First High Level  Lead pump Start  

1.3 m  
Second High 

Level  
Lag Pump Start  

4.1 m  High-High level  
Both lead and lag pump are ON and 

overflow level alarm generated  



 

 

Note :- These values of different levels are true after considering bottom of sewage sump at 0.0 

Mtr. 
 

Automatic Operation of raw sewage pumps:- 
 In the event of level of wastewater reaches to the first high level as monitored by level 

transmitter              (LT-01), Lead pump starts.  

 If the level of wastewater in the pumping station increases continuously and reaches at 

second high level as monitored by (LT-01) the lag pump will start.  

 In the event of level of wastewater reaches to the high – high level as monitored by (02-

US01) an alarm is raised at the main control panel as “Over flow in the storm tank”. 
 In the event of level of wastewater reaches to the  low level as monitored by level 

transmitter (LT-01), both Lag/Lead pump will stop. 
 

PRIMARY TREATMENT :- 
 

STILLING CHAMBER :- 

Raw sewage is pumped from sewage sump to stilling chamber by raw sewage pumps. Stilling chamber 

reduces the velocity of sewage before entering the sewage in to fine screen. Maximum sewage retention 

time in stilling chamber is 30 second. 

 

FINE SCREENS :- 

Fine screen channels are provided in the upstream of grit removal system. Sewage from stilling chamber 

enters in to the fine screen by gravity. There are two fine screens are installed. One is cleaned 

mechanically  and another is cleaned  manually.  Fine screen channel removes fine suspended/floating 

material likes leaves, papers, weeds etc. Mechanically cleaned fine screens works in normal operation. 

In the event of breakdown occurs in mechanically cleaned fine screens, manually cleaned fine screen 

works. 

Clear spacing between bars of mechanically cleaned fine screens is 6 mm and bars are inclined at an 

angel of 60 Degree. 

 

GRIT CHAMBER :- 
Sewage is taken into grit chamber after passing through fine screens by gravity, where inorganic 

particles of specific gravity above 2.65 and particles having size of above 150 microns are separated 

and settled. In the event of said particles enter into the SBR, it may choke diffusers. The collected grit 

is removed by means of a mechanical conveyor system, which transfer the grit from grit chamber for 

disposal. All the operations in the grit chamber are handled by means of mechanical equipment. 

The grit chamber is equipped with a grit scrapper (GS01), which rotates continuously at a pre-set speed 

to maintain the rotation of water flow in the grit chamber to maximize the grit removal efficiency. Grit 

scrapper transfers the settled grits toward grit classifier. Grit Scrapper (GS01) controls through 

timer. 
Three sluice gates are installed before and after the grit chamber to maintain the normal operating and 

by pass the system.  

Modes of the grit chamber:- 
Among the three gates, the inlet and outlet gates (SG05 and SG07) are normally open and bypass gate 

(SG06) is closed normally. During failure (power, mechanical, etc.), operator can closed the gates i.e. 

SG05 and SG07 and open the bypass gate i.e. SG06 manually to bypass the grit chamber and transfer 

the wastewater/ sewage directly to the SBR distribution box.  

 
 

 

 

 

 



 

 

 

Grit Classifier:- 

The purpose of the grit classifier is to concentrate the grit and transfer the organic portion of the 

wastewater to the main treatment process for further treatment.  

The concentrated grit stream from grit chamber enters the classifier hopper for settling. The grit 

classifier has an inclined spiral screw conveyor that removes the collected grit from the hopper and 

further dewaters the grit as it conveys it to the discharge chute. After that, grit is dumped into a grit bin 

and transported to the designated site/yard  for disposal. The grit classifier motor (GCF01) is 

operated on timer based control. The grit classifier motor runs for 30 minutes after a period of 

every three hours. 
 

 
Organic Return Pump/Mixer:- 

The supernatant and organic sludge from the classifier is transferred to  the inlet of grit chamber through 

organic return pump (ORP01).  

Under the normal automatic operation, the Organic return pump (ORP01) starts with the grit classifier 

cycle (extraction sequences). The Organic return pump (ORP01) starts running via start 

signal/command and then continues to run for a pre-set duration (30 minutes after every 3 hours) after 

the extraction sequence ends. 

 
DISTRIBUTION CHAMBER :- 

The influent reaches into the SBR (Sequencing Batch Reactor) tanks though gravity via influent channel 

from grit chamber. After that, influent  is distributed equally between SBR-1 and SBR-2 through 

distribution box. Automated weir gates (one per SBR)  control the flow of influent/wastewater and 

decides which of the SBR will be filling-in through influent/wastewater. Automated weir gate is also 

used for isolation of  any of the reactors. 

 
SBR :- 

 

Sequencing Batch Reactors (SBRs) provide secondary treatment to the influent. The purpose of the 

SBR system is to oxidize organic matter and ammonia and remove the suspended solids and 

phosphorus. Oxidation of organic matter is done in an aerobic environment. In an aerobic environment, 

microbiological activity oxidizes the organic matter. SBR process is the modification of a conventional 

activated sludge process. The SBR process is designed in such a way that all the processes i.e. reaction, 

settling, and discharging occur sequentially in a single basin. 

 

SBR INFLOW 

 

SBR PLC continually computes the total inflow of influent in SBR tank and readings of wastewater 

level.  

Inflow of influent to SBR is recorded and displayed in SBR process screen for every duration of 15 

minutes. This value is also logged along with the other parameter.  

 

Following parameters are computed pertaining to the SBR process:- 

➢ CUMULATIVE INFLOW: Total volume of wastewater treated by SBR since plant running.  

➢ YESTERDAY INFLOW: Total volume of wastewater treated in previous day (0:00 AM -23:59 PM).  

➢ TODAY'S INFLOW: Total volume of wastewater received in SBR for the current day since 0:00 AM.  

➢ LAST HOUR INFLOW: Total Volume of wastewater received in SBR over last 60 minutes.  

 

 

 

 



 

BLOWER OPERATION :- 
 

AERATED FILL AND REACT STEPS :- 
 

In Aerated Fill and react steps, aeration is performed through either timer mode or D.O. (Dissolved 

oxygen mode). Operator can select aeration mode and provides set points for aeration modes for the 

respective SBR on contextual screen. In the manual mode, only one blower runs continuously through 

aerated fill and react steps.  

On the other hand, in the automatic mode, number of available blowers run alternatively according to 

the selected aeration mode. In either of the aeration modes, sequence of operation in SBR is same.  

 

 

WASTE ACTIVATED SLUDGE TRANSFER:- 
Excess sludge is withdrawn from each SBR during each cycle in the settled form at an expected 

concentration of about 0.5 to 1.0% during decant period using  submersible pump (one duty WAS  pump 

per SBR). Daily (during each cycle) operator can set the extraction time of waste activated sludge 

according to operating conditions in order to maintain optimal and condition of sludge  in the reactor.  

Only one SBR is allowed to transfer waste activated sludge (WAS) at any time. WAS transfer is allowed 

on a first come, first serve basis. If SBR-1 is currently transferring the activated sludge and SBR-2 also 

wants to transfer sludge, then SBR-2  has to wait until SBR-1 will completed the transfer of activated 

sludge. 

 

RECIRCULATING ACTIVATED SLUDGE :- 
Activated sludge is re-circulated using RAS (Return activated sludge) pump from main zone to pre-

react zone during filling period only. During this process the aeration is stopped in the pre-react zone 

using air valve AV3 and AV4.  

Minimum re-circulation time = 0% of the total fill time (min)  

Maximum re-circulation time = 100% of the filling time in each reactor (min) 

 

RAS PUMP OPERATION DURING CONTINUOUS FILL:-  
Activated sludge is re-circulated using RAS pump from main zone to pre-react zone during Static fill 

and Aerated fill steps only. During this process the aeration is stopped in the pre-react zone using air 

valve AV1 and AV2.  

Minimum re-circulation time = 0% of the Static fill + Aerated fill time (min)  

Maximum re-circulation time = 100% of the Static fill + Aerated fill time (min) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

SUMMARY OF SBR OPERATING PARAMETERS:-  
 

SBR GENERAL OPERATING PARAMETERS:-  

 

Description  Default Value  Units  

SBRs dimensions and operational levels (SBR1 and SBR2)  

Area  225  m2  

SBR AVERAGE FLOW MODE  

Over Flow Water Level (OFWL)  5.80  m  

Top Water Level (TTWL)  5.50  m  

Bottom Water Level (BWL)  3.00  m  

Nominal settle time @ ADWF  60  min  

SBR PEAK FLOW MODE  

Over Flow Water Level (OFWL)  5.80  m  

Top Water Level (TTWL)  5.50  m  

Bottom Water Level (BWL)  3.00  m  

Settle time @ PWWF  45  min  

SBR type 3 (1 SBR) @ nominal flow  

Over Flow Water Level (OFWL)  5.80  m  

Top Water Level (TTWL)  5.50  m  

Bottom Water Level (BWL)  3.00  m  

Nominal settle time @ ADWF  45  min  

Settle time @ PWWF  45  min  

Maximum cycle time (1 SBR operation)  180  min  

Maximum cycle time (2 SBR operation)  360  min  

Settle time  60  min  

Aeration parameters for Idle step  

Time OFF initial (time before turning ON the blowers)  120  min  

Time ON  30  min  

Time OFF  30  min  

Maximum Decant time  60  min  

Number of decanters per SBR  1   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

SBR OPERATION SPECIFIC PARAMETERS (ACCESSIBLE AT HMI- Human Machine 

Interface) :-  
 

Description Default Value Units 

WAS Daily transfer volume  

SBR1 settled sludge volume to transfer  - (Note 1) m3 

SBR2 settled sludge volume to transfer  - (Note 1) m3 

Aeration Parameters for Aerated Fill and React steps  

Aeration mode  DO 

DO minimum  1.0 mg/L 

DO maximum  3.5 mg/L 

DO Average  2 Mg/l 

Number of blowers required for Idle step  2 

Time with one blower (SBR1 and SBR2)  0 (Note 2) min 

Time with two blowers (SBR1 and SBR2)  144 (Note 2) min 

Re-circulated activated sludge (RAS) pump operation during AVERAGE FLOW / PEAK FLOW 

SBR process cycle  

Minimum time - % of the fill time  0 % 

Maximum time - % of the fill time  100 % 

Default value (time - % of the fill time)  50 % 

Re-circulated activated sludge (RAS) pump operation during Type 3 SBR process cycle  

Minimum time - % of the (Static fill + Aerated fill 

time) (min)  

0 % 

Maximum time - % of the (Static fill + Aerated fill 

time) (min)  

100 % 

Default value (time - % of the (Static fill + Aerated 

fill time) (min))  

50 % 

 

 
SLUDGE DE-WATERING :-  
 

The dewatering system is used to separate water content from the sludge. The excess sludge is 

discharged from the SBR reactor to sludge storage tank. It consists of two nos. of sludge transfer pumps, 

a polymer system, decanter centrifuge. Decanter centrifuge has its own control panel which controls the 

sludge transfer pump, decanter centrifuge and polymer system. 

 

TERTIARY TREATMENT :-  
 

CHLORINATION SYSTEM :-  
 

After treatment of waste water in SBR reactor, treated water is discharged into chlorine contact tank.  

Sodium hypo chlorite (NAOCl) dozing system is provided for the disinfection of treated water.  

Chlorination system consists of one sodium hypo chlorite storage tank with capacity of 0.5 m3, sodium 

hypo dozing pump MP-02 and level switch (LSL11).  

The service water flow is controlled manually via water control valve (BLV16), located on the mixing 

chamber.  

Sodium hypo chlorite storage tank equipped with level switch (LSL11) to generate an alarm for low 

level of solution in storage tank and to control dry running of pump.  



 

Sodium hypo chlorite (NaOCl) dozing rate sets manually 130 litres per hour.  

The chlorination system is controlled by MCC (Motor control centre) panel, which accepts  Run/Stop 

signal from the PLC panel to operates (Start/Stop) sodium hypo chlorite dozing pump.  

Poly dozing pump is interlocked with decanter. Poly dosing pump and decanter operate alternatively.  

 
TREATED EFFLUENT DISCHARGE :- 

 

Treated water discharges from chlorine contact tank to treated water collection tank by gravity through 

channel or pipe. From there, treated water finally released for irrigation. Discharge channel (from 

chlorine contact tank to treated water collection tank) is equipped with the flow meter to maintain the 

record of total water treated per day.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

ANNEXURE-B 
 

    

OPERATION AND MAINTENACE OF 1X4.5 MLD STP PLANT 
 

    

Sl. No. Description 

Tentative man 

power 

requirement 

Edu. Qualification Remarks 

1 

Operation of 1x4.5 

MLD STP plant 

round the clock in 

three shifts. 

Operation of STP 

includes monitoring 

and recording of 

parameters i.e. 

consumption of 

chemical, hours of 

operation of pumps, 

blowers etc. as per 

the ANNEXURE-C 

(1) 4 nos. operator                   

(three in A,B &C 

shift and a 

reliever)                               

(2) One no. 

supervisor 

(1) Operators shall have 

diploma in 

electrical/mechanical                  

(2) Supervisor shall have 

B.E./B.Tech./equivalent 

Degree in Electrical/ 

Mechanical 

(1) Deployment of 

operators shall be done 

to ensure the operation 

of STP plant round the 

clock                                                                 

(2) Supervisor shall be 

deployed as per 

requirement 

2 

Maintenance of 1x4.5 

MLD STP plant 

including preventive 

and breakdown 

maintenance as per 

the requirement, 

replacement of faulty 

equipment with 

available spares etc.   

 Two nos. skilled 

worker and two 

nos. helper 

Skilled worker shall have 

ITI degree in 

electrical/fitter                                                      

(One skilled worker shall 

be ITI in electrical and 

another shall have ITI in 

fitter) 

Skilled workers and 

helpers shall be 

deployed in either 

of shifts as per 

requirement 

3 

Testing of influent 

and effluent and 

recording the 

outcome of test as per 

ANNEXURE-C 

One no. chemist 
Chemist shall have B.Sc. 

in chemistry 

Chemist shall be 

deployed as per the 

requirement 

 
    

Note :-     

1) All the above Operators & the Supervisor shall have experienced in the Operation & Maintenance of 

similar Sewage / Effluent Treatment Plants. 

2) The required Chemicals/ spare parts for O & M of STP will be issued free of cost by BHEL. 

 

 

 

 

 

 

 



 

 

Annexure - C 
 

Sampling and analysis: 

 

Sl. 
No. 

Parameter Periodicity 

FOR SEWAGE TREATMENT PLANT 

1 PH of feed 
2 PH of permeate 
3 Dissolved oxygen 
4 MLSS 

 
Permeate to be Tested in the LAB 

approved  by State PCB 
 

1 pH 
2 Total suspended solids 
3 Total dissolved solids 
4 Oil & Grease 
5 Chemical oxygen demand 

6 
BOD5@20 deg. C 
          Or 
 BOD3@27 deg. C 

 

 

List of the parameter to be recorded/maintained: 
 

1. Consumption of chemicals on weekly basis. 

2. Hours of Operation of all pumps, blowers, etc., 

3. Flow meter reading of Permeate, sludge bleed etc. 

4. Electrical units consumption in each shift 

5. Breakdown and corrective/preventive actions 

6. Process failures and corrective/preventive actions 

7. Lab monitoring records for all parameters of feed & permeate 

8. Records for receipt and use of spares, dosing chemicals, etc. 

9. Pay quittance and attendance register 

10. EPF, ESI, GST and Pan No. 

 


