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To,

Sri Raj Kumar Saini

General Manager (Project)

Tri-Tech (Beijing) Company Limited
Plot No-293, Kehsar Singh Estate
West end Marg, Saidula Jab,

New Delhi-110030, India

Sub:- Approval of the BEP of STP at Hajipur Sewerage Project.

- With reference to above mentioned subject we would like to inform you that the
BEP cited above as submitted by you to IIT, BHU has been vetted and approved We are
returning one copy of the approved document. We once again wish to bring to your notice -
that the indication in the Layout drawing that "Treated Sewerage disposal (by client)" is
not acceptable and that the disposal system is within the scope of the contractor.
| The indication that "Transfonner/HT Switch gear are in BUIDCo Scope of
work" is-also not acceptable. "BUIDCo to provide LT power connectivity and terminate
the same to LT MCC panel" is also to be changed to reflect that the Transformer/HT
- Switch gear are in the contractor s scope of work and also that BUIDCo will provide HT

powetr line in the campus of STP.

You are requested to take note of the foregoing and carry out further activities of
engineering/procurement/ 1mplementatron

Yours sincerely, : —
- ee PT

Chief Genéral agér
Buidco, Patna
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Owner : Bihar Urban lnfrastructu_re Development Corporation Ltd; Patna

Project : Sewerage Network and 22 MLD STP Plant For Hajipur Town
Contractor : Tri-Tech (Beijing) Company Ltd. Beijing (New Delhi)

Doc. Name : Treatment Scheme for STP |

Doc. No. : TT/BEV/HJ/1051/STP/A01 REV. 00 DT. 30.11.2012

SEWAGE TREATMENT PLANT/TERMINAL PUMPING STATION CAPACITY

The Sewage Treatment Plant is designed for a capacity of 22.0 MLD Average Flow i.e. 49.5

MLD Peak Flow corresponding to the projected flow rate for Year 2026. The Terminal

Pumping Station is designed for a capacity of 33.0 MLD Average Flow i.e. 74.25 MLD Peak

Flow corresponding to the projected flow rate for Year 2041. The total Site Area available for

construction is 300.0 M x 130.0 M which is sufficient to construct the proposed 22.0 MLD
~ Sewage Treatment Plant as also an additional 11.0 MLD Sewage Treatment Plant in future.

- RAW SEWAGE INTAKE

Raw sewage will be collected and delivered by gravity via 1.2 M Diameter Outfall Sewer
having capacity 74.25 MLD (Year 2041 Design Peak Flow) up to the Receiving Chamber of
Terminal Pumping Station at STP Site. The Receiving Chamber has been designed for a
Hydraulic Retention Time of 12s (approx.) in order to minimize grit deposition at its bottom.

COARSE SCREENING

1 No. Mechanicai Coarse Bar Screen (Working) and 1 No. Manual Coarse Bar Screen (Stand-
By) each designed for Peak Flow will be provided. Due to difficulty associated with
underground construction of deep Screen Channels of narrow width, the Screen Channels will
be constructed at below Ground Level on a RCC Platform covering portion of the Raw
Sewage Collection Sump (Wet Well).

Mechanical coarse screening will be carried out continuously/ intermittently as required. The
screen operation will be controlled through Timer installed in the Coarse Screen Control
Panel. The screenings will be lifted mechanically and dropped in to a Conveyor Belt and
finally discharged on to a Wheel Barrow at ground level. The Coarse Bar Screen Channels .
will be provided with Manual Inlet Isolation Sluice Gates. Outlet Isolation Sluice Gates will
not be required as the screened sewage will directly free fall to Raw Sewage Collection Sump
(Wet Well) below the Coarse Screen Channels through bottom perforations at the outlet end of
the channel. Manual coarse screening will be carried out only during emergency in case the
Mechanical Coarse Bar Screen is under mace. Manual Screem'ngs‘will_ﬁbe_i_i‘manually
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raked on to a RCC Perforated Platform and then transferred to Raw Sewage Collection Sump
(Wet Well) Top of Structure Level through Bucket - Chain Pulley Arrangement and disposed
off manually to Wheel Barrow at Ground Level.

RAW SEWAGE TRANSFER PUMPS

Coarse screened raw sewage will be collected by gravity in a Raw Sewage Sump Wet Well.
The Raw Sewage Sump Wet Well will be designed for Hydraulic Retention Time 7.5 Minutes
at Year 2041 Design Peak Flow. The Raw Sewage Sump Wet Well will be at present provided
with 5 Nos. Submersible Pumps catering to 49.5 MLD i.e. Year 2026 Design Peak Flow (22.0
MLD Year 2026 Design Average Flow). Space will be left for installation of additional 3 Nos.
Submersible Pumps in future for catering to Balance Year 2041 Design Peak Flow. The 5 Nos.
Submersible Pumps will each have % Peak Flow Capacity such that 4 Nos. Pumps are in
operation during Peak Flow, 2 Nos. Pumps are in operation during Average Flow and 1 No.
Pump is in operation during Lean Flow. An Ultrasonic Level Sensor (linked to PLC/ SCADA)
will be installed in the Raw Sewage Collection Sump and pump selection and operation will

~be regulated through PLC/ SCADA based on the sump sewage level and its variation. The .
Raw Sewage Transfer Pumps will be provided with individual PLC/ SCADA Controlled
Electrically Actuated Delivery Butterfly Valves. A 600 NB DI K7 Common Delivery Header
will transfer pumped raw sewage to the Stilling Chamber.

STILLING CHAMBER/ PLANT BYPASS

The Stilling Inlet Chamber will collect pumped raw sewage and distribute the same to 2 Nos.
Mechanical Fine Screen Channels in parallel. Raw sewage can also- be bypassed to Outfall
Manbhole from the Stilling Chamber. The bypass arrangement consists of Bypass Sluice Gate,
Bypass Chamber 800 NB RCC Bypass Pipeline/ Bypass Manholes up to the Outfall
Manbhole.

FINE SCREENING

2 Nos. Mechanical Fine Mat/ Step Screens (1 Working + 1 Stand-By) each designed for Peak
Flow will be provided. Mechanical fine screening will be carried out intermittently controlled
through Ultrasonic Differential Level Sensor (linked to PLC/SCADA) installed upstream/
downstream of the screen. The Ultrasonic Level Sensor will activate the Mechanical Fine Mat/
Step Screen when the head loss across the screen touches 300 MM and will stop screen
operation when the head loss across the screen reduces to 50 MM. The screenings will be
collected mechanically in a Conveyor Belt and discharged on to a Wheel Barrow at ground
level. The Mechanical Fine Screen Channels will be provided with Manual Inlet / Outlet
Isolation Sluice Gates.

GRIT CHAMBERS
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2 Nos. Mechanical Detritus Type Grit Chambers each designed for Half Peak Flow will be
provided. 1 No. Grit Chamber will be operational during Average Flow/ Lean Flow and 2 Nos.
Grit Chambers will be operational during Peak Flow. The Grit Chambers will be designed
hydraulically to allow the entire Peak Flow to be passed through 1 No. Grit Chamber as and
when the other is shut down for maintenance. The Grit Chambers will be provided with
Manual Inlet Isolation Sluice Gates. Each Grit Chamber will be provided with Central Drive
Head / Scraper Arrangement, Rake Classifier and Organic Return Pump (all controlled
through PLC/ SCADA). The settled grit will be collected from the Rake Classifier discharge -
on to Wheel Barrow positioned at ground level. De-gritted sewage will overflow over Grit
Chamber Outlet Weir and flow through Grit Chamber Outlet Channel to the Parshall Flume

Channel.

PARSHALL FLUME CHANNEL

A Parshall Flume Channel equipped with Ultrasonic Flow Sensor will be provided for the
purpose of flow measurement. The Ultrasonic Flow Sensor will have local as well as panel
indication linked to PLC/ SCADA and will be provided with remote Totalizer and Recorder.
The raw sewage will flow through RCC Channel to the Aeration Tank Inlet Annular Channel.

AERATION TANK

1 No. Aeration Tank will be provided to carry cut aerobic biological treatment of raw sewage
using activated sludge extended aeration process. It will be operated at a Food to Micro-
Organism Ratio of 0.15 Kg BOD/ Kg MLSS — Day and Hydraulic Residence Time 9.6 Hours.
The Aeration Tank will be circular in shape with radial central annular channel inlet having
distribution orifices and a peripheral weir launder outlet. Oxygenation will be carried out
through fine air bubble diffusion using retrievable type Fine Air Bubble Diffusers. 3 Nos.
Twin Lobe Rotary Air Blowers operating on 2 Working, 1 Stand-By Basis each equipped with
Variable Frequency Drive will be provided to supply air in to the Aeration Tank. The Aeration
Tank will have a dissolved Oxygen Sensor linked to PLC SCADA. The Air Blower Speed will
be regulated through PLC SCADA depending on the Dissolved Oxygen Level prevailing in
the Aeraiion Tank. Aerated sewage from the Aeration Tank Outiet Chamber to Secondary
Clarifier through 1000 NB DI K7 Pipeline provided with flushing connection.

SECON])ARY CLARIFER

The Secondary Clarifier will be designed for a Surface Loading Rate of 14.0 M*/M*-day at
average flow. Settled sludge from the Secondary Clarifier will be collected in a Return Sludge
Sump and recycled back to the Aeration Tank on a continuous basis using 3 Nos. Submersible
Pumps operating on 2 Working, 1 Stand-By Basis. A tapping from the Pump Delivery Header
will be provided to waste excess activated sludge to the Gravity Sludge Thickener. Electrically
Actuated Knife Edge Gate Valves will be provided in the Retumludge Line to Aeration
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Tank and in the Sludge Wasting Line to Gravity Sludge Thickener to regulate the respective
flow rates as per requirement. The settled supernatant from the Secondary Clarifier will be
discharged through RCC Channel to the Chlorine Contact Tank.

CHLORINATION/ TREATED SEWAGE DISPOSAL

The Chlorine Contact Tank will be of RCC baffled construction having Hydraulic Residence
Time 30 minutes at Average Flow. Chlorination will be carried out at the inlet of the Chlorine
Contact Tank at a Chlorine Dose 5.0 PPM (max).

Chlorinated sewage will overflow over weir to a Chlorine Tank Outlet Chamber and then
through RCC Channel to the Outfall Manhole. The Chlorine Tank Outlet Chamber will be
provided with 2 Nos. Submersible Flushing Pumps intermittently operating on 1 Working, 1
Stand-By Basis so as to provide treated sewage for poly-electrolyte solution preparation and
for flushing purposes. The Client will arrange to discharge treated sewage from the Outfall
Manhole to disposal.

2 Nos. Vacuum Chlorinators (Capacity 5.0 Kg/Hour) operating on 1Working, 1 Stand-By
Basis will be provided for chlorination. 3 Nos. Chlorine Tonners will be provided operating on
1 Working, 2 Stand-By Basis. The Vacuum Chlorinator in operation will draw chlorine gas
from 1 No. Chlorine Tonner while a second Chlorine Tonner will be kept connected to the
Chlorine Gas Manifold ready for change over when the Chlorine Tonner in operation gets
exhausted. 2 Nos. Chlorine Dosing Booster Pumps (1Working, 1 Stand-By) will be provided
such that chlorine solution is dosed to the Chlorine Contact Tank Inlet Chamber. The Chlorine
Dosing Booster Pumps will be PLC/ SCADA controlled and will draw treated sewage from
the Chlorine Contact Tank for preparing chlorine solution.

SLUDGE HANDLING

The Gravity Sludge Thickener will be operated at a Design Sludge Loading Rate of 40.0 Kg
TSS/MZ-day. It is designed to thicken the excess waste activated sludge to 3.0% TSS
concentration (Dry Solids Basis). Thickened sludge from the Gravity Sludge Thickener will be
pumped using 2 Nos. Centrifuge Feed Pumps operating on 1 Working, 1 Stand-By Basis to 2
Nos. Solid Bowl Centrifuges operating on 1 Working, 1 Stand-By Basis. The Solid Bowl
Centrifuges will be housed in the first floor of the Centrifuge Shed. On-line poly-electrolyte
dosing will be carried out to aid sludge dewatering. 2 Nos. Poly Tanks (1Working, 1 Stand-by)
and 2 Nos. Poly Dosing Pumps (1 Working, 1 Stand-By) will be provided for the purpose of
poly-electrolyte solution preparation and dosing. Dewatered sludge cake from the Solid Bowl
Centrifuges will be collected in Tractor Trolleys and disposed off suitably. The supernatant
from the Gravity Sludge Thickener and the Centrifuge will be recycled back to the Raw
Sewage Sump Wet Well by gravity.
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Owner : Bihar Urban Infrastructure Development Corporation Ltd. Patna
Project : Sewerage Network and 22 MLD STP Plant For Hajipur Town
Contractor : Tri-Tech (Beijing) Company Ltd. Beijing (New Delhi)

Doc. Name : Process Design Calculations for STP Plant

Doc. No. : TT/BEI/HJ/1051/STP/A02 REV. 02 DT. 13.05.2013

1.0 SEWAGE GENERATION AND CHARACTERISTICS

The 22 MLD Sewage Treatment Plant is designed using the Activated Sludge Extended
Acration Process for the following sewage flow rate and characteristics:

Design Year 2026
Average Flow Rate : 22.0 MLD i.e. 22000.0 M*/Day
= 916.67 M*/Hour
= 0.255 M®/s
Peaking Factor : 2.25
Peak Flow Rate : 22000.0 x 2.25 i.e. 49500.0 M*/day
= 2062.5 M*/Hour
= 0.573 M%/s
Design Year 2041
Average Flow Rate : 33.0 MLD i.e. 33000.0 M*/Day
= 1375.0 M*/Hour
= 0.382 M%/s
Peaking Factor ' : 2.25 ‘
Peak Flow Rate : 33000.0 x 2.25 i.e. 74250.0 M’/day
| = 3093.8 MYHour -
= 0.859 M%/s

Note: The Raw Sewage Pumping Station is designed for raw sewage flow rate
corresponding to Design Year 2041 whereas the balance STP is designed for raw sewage
flow rate corresponding to Design Year 2026. Raw Sewage Pumps will be designed and
supplied to cater to raw sewage flow rate corresponding to Design Year 2026 and
sufficient vacant space will be provided for installation of additional pumps in future,

BOD : 300.0 mg/1

COD : 700.0 mg/1 . :

Suspended Solids SS : 600.0 mg/I

Bio-Degradable VSS : 330.0 mg/l (Considered)
- Non Bio-Degradable VSS/FSS : 270.0 mg/I (Considered) ‘

PROCESS DESIGN CALCULATION FOR STP PLANT
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2.0 TREATED SEWAGE QUALITY

The Treated Sewage Quality shall conform to NRCD Guidelines, as follows:

BOD ' <
SS <

3.0 RECEIVING CHAMBER

No.

Material of Construction
Year 2041 Peak Flow Rate
Plan Dimensions

Side Water Depth

Volume

Hydraulic Retention Time

20.0 mg/L
30.0 mg/L

1
RCC

0.859 M%/s

3.0Mx3.0M

1.15M

3.0x3.0x1.15i.e. 10.4 M?
10.4/0.8591i.e. 12.0 s

4.0 MECHANICAL COARSE BAR SCREEN CHANNEL,

No.

Material of Construction
Design Basis

Angle of Inclination
Length

Side Water Depth

Inclined Submerged Screen
Length

Velocity (through Screen
at Peak Flow, NIL Clogging)
Clear Width

i.e.

Clear Spacing
No. of Openings

No. of Bars
Bar Size
Screen ‘Channel Width (Minimum)

ie.

Side Margin for Operating

Mechanism

Screen Channel Width (Overall)
Approach Velocity (Average Flow) :°

1.e.

1 (Working)

RCC, with SS 304 Coarse Bar Screen
Year 2041 Peak Flow i.e. 0. 859 M/s
80°

5.0M

1.1M

(1.1/Sin 80% i.e. 1.12 M

1.2 M/s

0. 859 M*/s / (1.12 M x 1.2 MJs)
0.639 M

20 MM

0.639 M/ 0.020 M

32.0

32+ 11ie. 33

8 MM x 40 MM

(32 x 0.020) + (33 x 0.008)
0.904, say 0.95 M

0.3 M

095+03ie 125M ,
0.382/(1.25x 1.1)i.e. 0.28 = 0.3 M/s
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(approx.), i.e. OK
Screen Height : SWD (U/s) + FB (U/s) + Conveyor Height +
. 0.5 + 0.3 (Safety Factor) i.e. 1.1 + 7.45 +
: 0.6 + 0.5 + 0.3 = 9.95 M (Minimum)
Head Loss (Design) - 0.15M

Operation : Automatic (Timer Controlled)
Service : Continuous/ Intermittent
Accessory Equipment : Electric Motor/ Drive Mechanism w/

Mechanical Travelling Rakes/ Control
Panel/ Belt Conveyor (w/ Electric Motor and
Drive Arrangement)/ MSEP/ FRP Wheel
Barrow (2 Nos.)

Notes:

1. Due to difficulty associated with underground construction of deep Screen Channels
of narrow width, the Screen Channel will be constructed at below Ground Level ona
RCC Platform covering portion of the Raw Sewage Collection Sump (Wet Well).
The Conveyor Belt will be instalied at the Raw Sewage Collection Sump (Wet Well)
Top of Structure Level i.e. 0.5 M above Ground Level.

2. Screenings will be mechanically collected on to a Conveyor Belt and then disposed
off mechanically by gravity to Wheel Barrow at Ground Level.

3. The Belt will start automatically when the Mechanical Screen starts and will stop
automatically after a lag period of 60 seconds after the Mechanical Screen stops.

4. Height of Screen/ Conveyor Belt are subject to modification depending on
Manufacturer Specifications.

Inlet Isolation Sluice Gate

No. : 1

Type : Flange Back Frame Thimble Mounted,
Rising Spindle, Flush Bottom Closure

Design Standard : IS: 13349 '

Material of Construction : Cast Iron (as per NIT)

Peak Flow Rate : 0.859 M*/s

Size : 900 MM x 900 MM

Velocity (at Peak Flow) : 0.859 /(0.900 x 0.900) i.e. 1.06 M/s

Operation ' : Manual

- Note: Outlet Isolation Sluice Gates are not required as the screened sewage will directly
- free fall to Raw Sewage Collection Sump (Wet Well) below the Mechanical Coarse

Screen Channel through bottom perforations at the outlet end of the channel.
' ' Gout
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3.0 MANUAL COARSE BAR SCREEN CHANNEL

No.

Material of Construction
Design Basis

Angle of Inclination
Length

Side Water Depth

Inclined Submerged Screen
Length

Velocity (through Screen

at Peak Flow, NIL Clogging)
Clear Width

Clear Spacing
No. of Openings

No. of Bars
Bar Size
Screen Channel Width

ie.

Approach Velocity (Average Flow) :

Screen Height
Head Loss (Design)
Operation

Service

Accessory Equipment

Notes:

i.e.

i.e.

1 (Stand-By)

RCC, with SS 304 Coarse Bar Screen
Year 2041 Peak Flow i.e. 0.859 M>/s
60°

5.0M

1.1 M

(1.1/Sin 60% i.e. 1.27 M

1.2 M/s

0.859 M/s / (1.27 M x 1.2 M/s)

0.564 M

20 MM

0.564 M/ 0.020 M

28.2, say 29

29+1i.e.30

8 MM x 40 MM

(29 x 0.020) + (30 x 0.008)

0.82, say 0.85 M

0.382/(0.85x 1.1)i.e. 0.41 M/s, i.e. OK
Screen will take care the velocity at peak
flow also

SWD (D/s) + FB (D/s) i.e. 1.1 +0.5=1.6 M

0.15M
Manual
Intermittent

MSEP Rakes (2 Nos.)/ Bucket Chain Pulley
Screenings Removal Arrangement

1. Due to difficulty associated with underground construction of deep Screen
Channels of narrow width, the Screen Channel will be constructed at below
Ground Level on a RCC Platform covering portion of the Raw Sewage Collection:

Sump (Wet Well).

2. Screenings will be manually raked on to a RCC Perforated Platform and then
transferred to Raw Sewage Collection Sump (Wet Well) Top of Structure Level
through Bucket - Chain Pulley Arrangement and disposed off manually to Wheel

Barrow at Ground Level.

Inlet Isolation Sluice Gate
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No.
Type

Design Standard

Material of Construction -
Peak Flow Rate

Size

Velocity (at Peak Flow)
Operation

1

Flange Back Frame Thimble Mounted,
Rising Spindle, Flush Bottom Closure
IS: 13349

Cast Iron (as per NIT)

0.859 M*/s

900 MM x 900 MM

0.859/(0.900 x 0.900) i.e. 1.06 M/s
Manual

Note: Outlet Isolation Sluice Gate is not required as the screened sewage will directly
free fall to Raw Sewage Collection Sump (Wet Well) below the Mechanical Coarse
Screen Channel through bottom perforations at the outlet end of the channel.

6.0 RAW SEWAGE PUMPING STATION

Raw Sewage Collection Sump (Wet Well)

No.

Material of Construction
Peak Flow Rate

Hydraulic Retention Time
(at Peak Flow)

Volume (Required)
Diameter

Side Water Depth
Volume (Provided)
Hydraulic Retention Time
(at Average Flow)
Accessory

Raw Sewage Transfer Pumps
Nos.

Design Basis
Capacity
Discharge Head
Type

Operation

1

RCC

0. 859 M%/s
7.5 Minutes

0.859x 60 x 7.5 i.e. 386.6 M°

18.5M

1.45M

(I/4x 18.5x 18.5x 1.45) i.e. 389.8 M°
389.8/ (0.382 x 60) i.e. 17.0 Min, i.e. OK

Ultrasonic Level Sensor (Linked to PLC/
SCADA)

5 (4 Working + 1 Stand-By — Peak Flow)

5 (2 Working + 3 Stand-By —Average Flow)
Year 2026 Peak Flow i.e. 2062.5 M*/Hour
2062.5/ 4 1.e. 515.6 say 520.0 M*/Howgytox:
17.0 MWC

Submersible Non Clog, Wet Well P¢
Installation -

anevies, oL
ro.fessor .
vit fingineen
alogutEL

.

:

Automatic (Controlled by Ultrasonic chél




Sensor, linked to PLC/ SCADA)
Material of Construction

Casing : Cast Iron

Impeller : Stainless Steel ASTM A 743 CF8M

Shaft/ Fasteners/ Foundation Bolts Stainless Steel 316

Guide Rail : Stainless Steel SS 304

Accessory Equipment : Submersible Electric Motors/ Lifting
Chains/ Guide Rails

Note: It shall be ensured that any pump shall be in operation for minimum 5 minutes

Individual Pump Delivery Lines

Size , : 300 NB

Design Velocity : 520.0/ 3600/ (I14 x 0.3 x 0.3) i.e. 2.04 M/s
Material of Construction o DIK7

Accessory Equipment _ : Non Return Valve/ Butterfly Valve

(Electrically Actuated)/ Pressure Gauge

Combined Pump Delivery Header

Design Flow : 520.0 x 4 i.e. 2080.0 M*/Hour
Size : 600 NB
Design Velocity : 2080.0/ 3600/ (IT/4 x 0.6 x 0.6)
ie. 2.04 M/s
Material of Construction : DIK7 ‘
|
Dry Well

Note: The Dry Well be constructed above the Raw Sewage Collection Sump (Wet Well)
and will be used for access to the Submersible Pumps for operation and maintenance as
required. ‘ o '

No. : 1

Material of Construction : RCC Slabs/ Walkways w/ Hand Railing
Length : 185 M

Width : 6.0 M :

Accessory : 3.0/ 5.0 Ton Capacity Manual Chain Pulley

Hoist with ISMB 300/ 350 Mogg;g%m Ti%é'a'r_‘;etie o P
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7.0 STILLING CHAMBER
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No.

Material of Construction
Plan Dimensions

Straight Water Depth
Volume

Hydraulic Retention Time
(at Peak Flow)

Bypass Sluice Gate

No.
Type:

Design Standard
Material of Construction
Peak Flow Rate

Size

Velocity (at Peak Flow)
Operation

Bypass Chamber

No.

Material of Construction
Peak Sewage Flow Rate
Plan Dimensions

Side Water Depth

1
RCC

21x2.1M

3.95M

21x2.1x3.95ie 174 M
17.4/0.573 i.e. 30.4 s

1

Flange Back Frame Thimble Mounted,
Rising Spindle, Flush Bottom Closure
IS: 13349 .

Cast Iron (as per NIT)

0.573 M’/s

550 MM x 550 MM

0.573/(0.550 x 0.550) i.e. 1.89 M/s
Manual

1

RCC
0.573 M3/s
21Mx12M
2.5M

Bypass Sewage Pipeline, Bypass Chamber to Treated Sewage Sump Wet Well

No.

Material of Construction
Peak Flow Rate

Size

Velocity (at Peak Flow)

Bypass Man Holes

" Nos.

Material of Construction
_ Diameter

- Side Water Depth

1

RCC

0.573 M%/s

800 NB : :

0.573/ I1/4x 0.8 x 0.8) i.e. 1.14 M/s

3

'RCC (w/ RCC Top Cover Slab)

1.3 M
2.5 M (Max)




8.0 MECHANICAL FINE SCREEN CHANNELS

Nos.

Type

Material of Construction
Design Basis

Angle of Inclination

Length

Side Water Depth

Height of Screen Protection
Plate (Blind Step)

Inclined Submerged Screen
Length

Velocity (through Screen, at
Peak Flow)

Clear Width

ie.

Clear Spacing
No. of Openings

ie.

No. of Bars
Bar Thickness
Screen Width

Side Margin for Operating
Mechanism

Screen Channel Width :
Approach Velocity (Average Flow) :

Height of Screen

Head Loss through Screen
Design Clogging
Operation

Service

Hydraulic Check

Approach Velocity
(at Peak Flow)

ie.

2 (1 Working + 1 Stand-By)
Mat/ Step Fine Screen

RCC, with SS 304 Fine Screen
Peak Flow i.e. 0.573 M*/s

40°

6.0 M

1.OM

0225 M

(1.0/Sin 40° - 0.225) i.e. 1.331 M
1.0 M/s

0.573/(1.331x 1.0)

0431 M

6 MM

0.431/0.006

71.8, say 72

72-1i.e.71

2 MM

(72 x 0.006) + (71 x 0.002)
0.574 M, say 0.6 M

0.3 M

0.6+0.3ie.09M

0.255/ (0.9 x 1.0) i.e. 0.28 = 0.3

M/s (app.) Screen shall take care peak flow
SWD + Free Board (d/s) + Height
(Conveyor) + Free Fall i.e. 1.0 + 0.5 + 0.6 +
0.5 =2.6 M (Minimum)

300 MM (Maximum)

49% (Maximum)

Automatic (Controlled through Ultrasonic
Differential Level Sensor linked to PLC/
SCADA)

Intermittent

0. 0.573/ (0.9 x 1.0) i.e. 0.64 M/s




Velocity through Screen : 0.573/((1.331) x (72 x 0.006) x (1.0 - 0.0))

(at NIL Clogging) = 1.0 M/s

Head Loss (at NIL : 1/0.7 x (1* - 0.64%) / (2 x 9.81)

Clogging) = 0.043 M '

Velocity through Screen : 0.573/((1.331) x (72 x 0.006) x (1.0 — 0.49))
(at 49% Clogging) = 1.95 M/s

Head Loss (at 50% : 1/0.6 x (1.94* - 0.64%) / (2 x 9.81)

Clogging) = 0.288 <0.3 Mie. OK

Accessory Equipment : Drive Mechanism, Control Panel, Belt

Conveyor (w/ Electric Motor and Drive
Arrangement)/ MS Epoxy Painted/ FRP
Chute/ Hand Cart (2 Nos.)

Notes:

1. Ultrasonic Differential Level Sensor will be provided so as to activate Mechanical
Fine Screen Drive Mechanism when Upstream Level touches 300 MM above
Downstream Level and shuts off Screen Drive Mechanism when Upstream Level
reduces to 50 MM above Downstream Level.

2. Screenings will be mechanically collected on to a Conveyor Belt common to both
Fine Screens and then disposed off via Chute to Wheel Barrow at Ground Level.

3. The Conveyor Belt will start automatically when the Mechanical Screen starts and
will stop automatically after a lag period of 60 seconds after the Mechanical
Screen stops.

Inlet Isolation Sluice Gates

Nos. : 2

Type - ' : Open Channel, Rising Spindle, Flush
Bottom Closure '

Material of Construction ; Cast Iron (as per NIT)

Peak Flow Rate : 0.573 M%/s

Width : 400 MM

: Heigh.t : 1300 MM SWD + 300 MM FB
Veloclt_y (at Half Peak Flow) : 0.573/(0.4x 1.3) ie. 1.10 M/s
Operation ' :  Manual

2
Open Channel, Rising Spindle, Flyshta7
Bottom Closure

Cast Iron (as per NIT)




Half Peak Flow Rate
Width '
Height

Velocity (at Peak Flow)
Operation

9.0 MECHANICAL GRIT CHAMBERS

No.
Material of Construction

Design Basis

ie.
Design Surface Loading Rate
Plan Area (Required)

ie.
Plan Dimensions :
Hydraulic Retention Time
Volume
-Side Water Depth
Grit Storage Depth
Overall Depth

Note: Settled grit in Grit Chamber

Channel, lifted through Rake Classifi
Ground Level.

Inlet Isolation Sluice Gates

0.573 M%/s

550 MM -

1000 MM SWD + 300 MM FB
0.573/(0.5x 1.1) i.e. 1.04 M/s
Manual

2 (Working)

RCC, with MS Epoxy Painted Grit Scraper/
Rake Classifier/ CI Organic Return Pump
Half Peak Flow, i.e. 49500.0/ 2

24750.0 M%/day

0.286 M’/s

720.0 M*/M?-day

24750.0 M*/day / 720.0 M3/M?
34.4 M?

SOMx59M

60s

0.286 x 60 i.e. 17.2 M®
17.2/(59x 5.9)i.e. 0.49 M
041 M

0.49+0.411ie 09M

-day

will be mechanically scraped to Rake Classifier
er and dropped in to Wheel Barrow positioned at

2 .
Open Channel, Rising Spindle, Flush
Bottom Closure

Cast Iron (as per NIT)

Peak Flow

0.573 M/s

550 MM

950 MM SWD + 300 MM FB
0.573/(0.55 x 0.95) i.e. 1.10 M/
Manual

arjes, ¥




10.0 PARSHALL FLUME CHANNEL

No.

Material of Construction
Peak Flow Rate

Throat Width

Length

Upstream Head
Downstream Head

- Head Loss

Side Water Depth (d/s)
Width

Downstream Velocity
Side Water Depth (u/s)
Flow Measurement

11.0 AERATION TANK

The design sewage characteristics enterin

1.0 above.

No.
Material of Construction
Type of Aeration
Design Basis :
i.e.
Inlet BOD to Aeration Tank
Inlet BOD Load
ie.
MLSS Concentration, X
F00d (0 Micro-Organism
Ratio
Hydraulic Retention Time
ie.
Volume (Required) :
e,
Side Water Depth
Plan Area :
: ie.
Diameter :
Plan Area Provided
Accessory

PROCESS DESIGN CALCULAION‘ FOR STP PLAN |

1

RCC

0.573 M%/s

1.5 Feet (0.457 M)

9.8 M

0.672 M

0.421 M (Considered)

0.672 - 0.421 = 0.251, say 0.3 M
0.65M

0.8 M

0.573/ (0.8 x 0.65) i.e. 1.10 M/s
0.65+0.31.e.0.95M

Ultrasonic Sensor (Linked to PLC SCADA)

g the Aeration Tank will be as given in Clause

1

RCC

Fine Bubble Diffused Aeration
Average Flow, i.e. 22000.0 M3/Day
916.7 M’/Hour

300.0 mg/1

0:300 Kg/M® x 22000.0 M’/Day
6600.0 Kg BOD/ Day

5000.0 mg/1 .

0.15 Kg BOD/ Kg MLSS - Day

300.0 mg/1/ (5000 mg/l x 0.15)
0.4 days (9.6 Hours)

22000.0 M3/Day X 0.4 Days
8800.0 M*

5.0M

88000 M*/5.0M

1760.0 M?

474 M

[14x47.4x47.4i.e. 1764.6 Mz, i.e. OK
On-Line DO Meter (Linked to PLC/ i
SCADA) Trmtam %ﬁ}:’? o




Aeration Tank Inlet Channel

No. : 1
~ Material of Construction : RCC
Peak Sewage Flow Rate : 0.573 M?/s
Return Sludge Flow Rate : 0.255 M’/s
Total Sewage Flow Rate : (0.573 + 0.255) i.e. 0.828 M°/s
Width : 1.1M
Side Water Depth : 0.9M
Channel Velocity : 0.828/(20 x /4 x 0.25 x 0:25)
ne.  0.84 M/s

Aeration Tank Inlet Annular Channel

No. D 1

Material of Construction : RCC

Peak Sewage Flow Rate : 0.573 M%/s

Return Sludge Flow Rate : 0.255 M’/s

Total Sewage Flow Rate : (0.573 + 0.255) i.e. 0.828 M®/s

Width : 09M

Side Water Depth : 0.8 M

Nos. Orifices : 20

Orifice Size : 250 NB

Orifice Spacing : 1.26 M c/c

Orifice Velocity : : 0.828/(20 x [T/4 x 0.25 x 0.25)
1e. 0.84 M/s

Aeration Tank Outlet Weir Launder

No. ' : 1

Material of Construction : RCC

Peak Sewage Flow Rate : 0.573 M%/s

Return Sludge Flow Rate : 0.255 M%/s

Total Sewage Flow Rate : (0.573 + 0.255) i.e. 0.828 M°/s - ce, PRI |
Peripheral Length : 148.9 M | Goutam BFRFT
Width : 0.8 M ol
Side Water Depth (Urs) : 0.8 M

Side Water Depth (D/s) : 0.7M

Aeration Tank Outlet Chamber

No. : » 1

PROCESS DESIGN CALCULATION FOR STP PLANT Page 12




Material of Construction
Peak Sewage Flow Rate
Return Sludge Flow Rate
Total Sewage Flow Rate
Plan Dimensions

Side Water Depth
Volume

Hydraulic Retention Time

RCC
0.573 M/s

0.255 M%/s

(0.573 + 0.255) i.e. 0.828 M%/s
20Mx20M

7.45 M
2.0x2.0x7.45i.e.29.8 M®
29.8/0.828i.e.36 s

Pipeline, Aeration Tank to Secondary Clarifier

Design Flow Rate

Pipeline Diameter
Pipeline Velocity
Pipeline MOC
Accessory

Sludge Generation

Non Bio-Degradable VSS/
FSS
Biological Sludge Generation

Total Sludge Generation
Clarifier Underflow TSS, Xg
Sludge Recirculation Ratio

ie.

1.€.

Peak Flow + Return Sludge Flow

(2.25 + 1.0) x Average Flow

3.25x 0.255 = 0.828 M?/s

1000 NB

0.828/ (J1/4 x 1.0 x 1.0) = 1.05 M/s
DIK?7 .

65 NB Flushing Connection (with Valve)

0.27 x 22000.0 i.e. 5940.0 Kg/d

30% of Inlet BOD Load

0.3 x 6600.0 i.e. 1980.0 Kg/day
5940.0 + 1980.0 i.e. 7920.0 Kg/day
10000 mg/1

X/ (Xr - X)= 5000/ (10000 — 5000)
1.0

12.0 AERATION TANK POWER CALCULATIONS

Oxygen Requirement

Type of Aeration
Field Oxygen Transfer Efficiency
(at 5.0 M SWD)
Air Density
Oxygen Content in Air
Air Flow Rate

i.e.

1.€.

1.2 x Inlet BOD Load
1.2 x 6600.0 i.e. 7920.0 Kg O,/d
330.0 Kg Oy/ Hour

Fine Bubble Diffused Aeration
15%

1.2 KgM®

23%

330.0/(0.23 x 1.2x 0.15)
7971.0 M*/ Hour




Nos. Air Blowers -
Air Blower Capacity
Discharge Pressure
Accessories

13.0 SECONDARY CLARIFIER

No.
Material of Construction

Design Flow
Design Surface Loading Rate
Diameter

Side Water Depth
Volume

ie.

Hydraulic Retention Time
Peak Flow Loading Rate

Solids Loading Rate :
(at Average Flow) =

Secondary Clarifier Weir Launder

Design Flow Rate

- Launder Width
Launder MOC

Side Water Depth (U/s)

Side Water Depih (D/s)

1.e.

3 (2 Working, 1 Stand-By)

7971.0/2 i.e. 3985.5 say 4000.0 M*/Hour
0.6 Kg/cm? :

VFD Drives (Linked to PLC/SCADA)

1
RCC, with MS Epoxy Coated Peripheral
Drive/ FRP V Notch Weir
Average Flow 22000.0 M%/d
14.0 M*/M?- Day
(22000.0 M*/Day / 14 M*/M?-d x 4/ IT)"2
447 M
3.0M

TV/4x44.7TMx447Mx3.0M
4707.9 M*

4707.9/ 22000.0 x 24 i.e. 5.1 Hours
(22000.0 x 2.25) / (T1/4 x 44.7 x 44.7)
31.5 M’/M%- Day, i.e. OK

22000.0 x(1.0 + 1.0) x 5/(T1/4 x 44.7 x 44.7)

140.2 Kg/M?- Day, i.e. OK

Peak Flow i.e. 0.417 M%/s
0.8 M

RCC

0.6 M

0.55M

' 'Channel, Secondary Clarifier to Chlorine Contact Tank

Design Flow Rate

“hannel Width

Channel Side Water Depth
hannel Velocity

whndriee, Fhb
(GGoutas: BENYET
FOULS .
(2 SO»‘ AR

Peak Flow i.e. 0.573 M%/s
0.9M

0.6 M ,
0.573/(0.9 x 0.6) = 1.06 M/s

. SO SR
'.A}‘,.%’x-‘-"'
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No. .

Material of Construction
Hydraulic Retention Time
(at Average Flow)
Volume (Required)
Diameter

Straight Water Depth
Volume

Chlorine Dose

Chlorine Requirement

Chlorine Contact Tank Outlet Chamber

No.

Material of Construction
Plan Dimensions

Straight Water Depth
Volume

Hydraulic Retention Time
(at Peak Flow)

Flushing Pumps

Nos.
Type

Capacity
Discharge Head
Operation
~ Material of Construction
Casing
Impeller
Shaft/ Fasteners/ Foundation Bolts
Guide Rail

Accessory Equipment

-ESS DESIGN CALCULATION OR STP PLANT

1

- RCC (w/ Brick Masonry Baffles)

30 Minutes

22000.0/ 24/ 60 x 30 i.e. 458.3 M®

14.0 M

3.0M

[1/4x14.0x 14.0x 3.0 i.e. 461.8 M?, OK
5 PPM (Max)

22000.0 M*/d x 0.005 Kg/M?

110.0 Kg /Day i.e. 4.6 Kg/Hour (Max)

1
RCC

40Mx2.5M

2.8M

4.0x2.5x2.8i.e 28.0 M*
28.0/0.573 i.e. 48.9 s

2 (1 Working, 1 Stand By)
Submersible Non Clog, Wet Well
Installation

15.0 M’*/Hour

25.0 MWC

Manual

Cast Iron

Stainless Steel ASTM A 743 CF8M
Stainless Steel 316 Goutas
Stainless Steel SS 304

anerjee, Ph.
rafeamor

Submersible Electric Motors/ Lifting |
Chains/ Guide Rails

‘ote: The Flushing Pumps will pump treated sewage as required to the Centrifuges for
“sm}lg purpose .and to Polyelectrolyte Tanks for preparing polyelectrolyte solution.
hm% Connection (with Valve) will also be provided from the Pump combined




Delivery Header to the Aeration Tank — Secondary Clarifier Pipeline, Secondary Clarifier
Outlet Sludge Pipeline and to the Gravity Sludge Thickener Sludge Outlet Pipeline.

Individual Pump Delivery Lines/ Combined Delivery Header

Size : 65 NB
Design Velocity : 15.0/ 3600/ (T1/4 x 0.065 x 0.065)
i.e. 1.26 M/s
Material of Construction : GI Class C
Accessory Equipment : Non Return Valve/ Isolation Gate Valves/

Pressure Gauge

Channel, Chlorine Contact Tank Outlet Chamber to Outlet Manhole

Design Flow Rate : Peak Flow i.e. 0.573 M%/s
Channel Width : 0.9 M

Channel Side Water Depth : 0.6 M

Channel Velocity : 0.573/ (0.9 x 0.6) = 1.06 M/s
Channel MOC : RCC ’

15.0 CHLORINATION BUILDING

No. : 1

Material of Construction : RCC Roof/ Columns, PCC Floor, Brick
Masonry Side Walls for Chlorinator Room,
Side Open for Tonner Shed

Chlorinator Room : S5.0Mx4.0M

Height : : 4.5M

Chlorine Tonner Shed - : S0Mx8.0M

Height : 5.0M

Vacuum Chlorinators

Nos. : 2 (1 Working, 1 Stand-By)
Capacity _ : 5.0 Kg/ Hour

Chlorine Tonners

Nos. ' : 4 (1 Working, 3 Stand-By)
Chlorine Tonner Capacity : 950.0Kg

- PROCESS DESIGN CALCULATION FOR STP PLANT




Total Chlorine Storage

- Chlorine Dosing Booster Pumps

Nos.

Capacity
Discharge Head
MOC

Accessories

16.0 RETURN SLUDGE SUMP

No.
Material of Construction
Return Sludge Flow Rate
Hydraulic Retention Time
Volume (Required)
Length
Width
Side Water Depth
' Volume (Provided)
Accessory

Return Sludge Pumps

Nos.
Type

Return Sludge Flow Rate
Sludge Generation
Sludge Concentration
Sludge Flow Rate

' Pump Capacity (Required)
Pump Capacity (Provided)
Discharge Head

PROCESS DESIGN CALCULATION FOR STP PLANT Page 17

950.0 x 4/ 110.0 i.e. 34.5 Days

2 (1 Working, 1 Stand-By)
4.0 M*/ Hour '

40.0 MWC

Cast Iron

" Control Panel, 3.0 Ton Capacity Manual

Hoist complete w/ Manual Geared Traveling
Trolley and Monorail, Tonner Lifting Beam,
3.0 Ton Capacity Dial Type Load Indicator,
Auto Switchover F acility, Leak Detection/
Absorption Equipment, Safety Equipment

1

RCC

Average Flow x 1.0 i.e. 916.7 M*/Hour
10.0 Minutes

916.7/ 60 x 10 i.e. 152.8 M®

7.0M

4.0M

5.55M

(7.0x 4.0x 5.55) i.e. 155.4 M®, i.e. OK
Ultrasonic Level Sensor (Linked to PLC/
SCADA) ’

Working, [ Stand By) oni
Submersible Non Clog, Wet Well::
Installation
916.7 M>/Hour
7920.0 Kg/ Day
1%

7920.0 Kg/Day / (1000 Kg/M? x 0.01)
792.0 M*/Day i.e. 33.0 M*/Hour
(916.7 +33.0) / 2 i.e. 474.9 M*/Hour
475.0 M*/Hour
7.5 MWC




Operation : Automatic (Controlled by Ultrasonic Level
Sensor, linked to PLC/ SCADA)
Material of Construction

Casing : Cast Iron

Impeller o Stainless Steel ASTM A 743 CF8M
Shaft/ Fasteners/ Foundation Bolts  : Stainless Steel 316

Guide Rail : Stainless Steel SS 304

Accessdry Equipment : Submersible Electric Motors/ Lifting

Chains/ Guide Rails/ 2.0 Ton Capacity
Manual Chain Pulley Hoist/ ISMB 200
Monorail

Note: The Return Sludge Pumps will recycle back the settled sludge from Secondary
Clarifiers to the Aeration Tank on a continuous basis, A tapping from the Return Sludge
Pumps will waste excess activated sludge to the Gravity Sludge Thickener continuously/
intermittently as required.

Pipeline, Secondary Clarifier to Return Sludge Sump

Size : 600 NB
Design Velocity : 475.0 x 2/ 3600/ (I1/4 x 0.6 x 0.6)
i.e. 0.93 M/s ‘
Material of Construction oo DIK?7
Accessory Equipment : Khnife Edge Gate Valve/ 80 NB F lushing

Connection (with Valve)

Individual Pump Delivery Lines

Size : 300 NB :
Design Velociiy o : 475.0/ 3600/ (IT/4 x 0.3 x 0.3)
‘ ie. 1.87 M/s
Material of Construction : DIK7
Accessory Equipment : Non Return Valve/ Knife Edge Gate Valve/

Pressure Gauge

2 PO "{%,
{Sounam HBansy}es, £y
Combined Pump Delivery Header Projpasat

Size : 450 NB e

Design Velocity : 475.0 x 2/ 3600/ (I1/4 x 0.45 x 0.45)
, ie. 1.66 M/s

Material of Construction : DIK7

Accessory Equipment : Isolation Knife Edge Gate Valve

PROCESS DESIGN CALCULATION FOR STP PLANT




(Electrically Actuated)
Waste Sludge Line to Gravity Sludge Thickener

Size : 100 NB

Design Velocity : 33.0/3600/ (IT/4 x 0.1 x 0.1) i.e. 1.17 M/s

Material of Construction : DIK7

Accessory Equipment : Knife Edge Gate Valve (Electrically
Actuated)

17.0 GRAVITY SLUDGE THICKENER

No. : 1

Material of Construction : RCC w/ Central Drive/ Scraper

Sludge Generation : 7920.0 Kg/d, Dry Solid Basis

Design Sludge Loading Rate : 40.0 Kg/M>-day

Diameter : (7920.0 Kg/d / 40.0 Kg/M>-day x 4/]]) 2
1.e. 159M

Side Water Depth : 45M

Volume : I/4x159x 15.9x 4.51.e. 893.5 M°

Thickened Sludge : 3.0%

Concentration

Thickened Sludge Flow Rate : 7920.0 Kg/d / (1000.0 Kg/M? x 0.03)

to Centrifuge ie. 264.0 M*/d

Hydraulic Retention Time : 893.5/264.0 i.e. 3.4 Days

(w.r.t. Thickened Sludge)

18.0 CENTRIFUGE SHED

Sludge Flow Rate : 264.0 M?/day

Centrifuge Operation Hours : 18.0 Hours/day (Max)
Centrifuge Capacity - : 264.0/ 18.0 i.e. 14.7 M*/Hour
(Required)

No. Centrifuges Provided : 2 (1 Working/ 1 Stand-By)
Centrifuge Type : Solid Bowl

Centrifuge Capacity : 15.0 M*/Hour

(Provided)

Centrifuge Feed Pumps

Nos. : 2 (1 Working, 1 Stand By)
Type 7 : Helical Screw Positive Displacement

\
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Capacity : 15.0 M*/hour
Discharge Head : 0.6 Kg/cm?

Note: The Centrifuge Feed Pumps will draw thickened sludge from the Gravity Sludge
Thickener and feed the Solid Bowl Centrifuges continuously/ intermittently as required.
The Gravity Sludge Thickener and Centrifuge Supernatant will be recycled back through
gravity to the Terminal Pumping Station Wet Well. :

Poly-Electrolyte : 1.5 Kg/ Ton Dry Solids x 7.92 Tons/day
Requirement (Max) i.e. 11.9 Kg/d
Poly Solution Strength : 0.1%
Poly Solution Flow Rate : 11.9/(1000 x 0.001) i.e. 11.9 M?/day

ie. 661.1 LPH
No. Poly Tanks : 2
Poly Tank MOC : RCC
Poly Tank Volume (Required) : 11.9/2ie.595 M
Poly Tank Plan Dimensions o 20Mx2.0M
Poly Tank Side Water Depth : 1.5M
Poly Tank Volume (Provided) : 2.0x2.0x 1.5i.e. 6.0 M’ ie. OK
Velocity Gradient : 200 s™
Accessory : Electric Motor/ Worm Gear Box/ SS 304

Agitator

No. Poly Dosing Pumps - : 2 (1 Working, 1 Stand-By) ‘
Pump Capacity : 1000 LPH |
Pump Discharge Head : 2.0 Kg/em? ;
Pump MOC : PP 3

Centrifuge Shed Dimensions

Plan Dimensions : 8O0OMx6.0M

Ground Floor Height D 40M
Top Floor Height : 4.5M
19.0 OUTFALL MANHOLE
~ No. : 1
. Material of Construction : RCC
Diameter : 2.0M
' vSide Water Depth : 1.7M
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Note: Treated Sewage will be discharged from Outfall Manhole to disposal by Client.
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ANNEXURE-1
%

22 MLD EXTENDED AERATION ACTIVATED SLUDGE SEWAGE
TREATMENT PLANT AT HAJIPUR, BIHAR

SIZES OF MAJOR UNITS

DOC. NO. TT/BEI/HJ/1051/STP/A02

UNIT

Receiving Chamber
Mechanical Coarse Screen
Channel

Manual Coarse Screen Channel
Raw Sewage Sump Wet Well
Stilling Chamber

Mech Fine Screen Channels
Mechanical Grit Chambers
Parshall Flume Channel
Aeration Tank Inlet Channel
Aeration Tank Inlet Annular
Channel

Aeration Tank

Aeration Tank Outlet Chamber
Secondary Clarifier

Clarifier Outlet Channel

' Chlorme Contact Tank

NOS.

1

1

b— ek e

p—.awy_al\_);_A)_n;-_ap_A;_A)—a)—.a

REV 01 DATED 30.11.2012

DIMENSIONS (M)

3.0x3.0x1.15SWD+7.4FB
50x1.25x 1.1 SWD+0.5FB

5.0x0.85x1.1 SWD+0.5FB
18.5@x 1.45SWD + 8.85 FB
21x2.1x395SWD+0.5FB
6.0x09x1.0SWD+ 0.5 FB
59x59x09SWD +0.5FB
9.8x0.8x0.95SWD + 0.3 FB
1.1x 0.9 SWD + 0.3 FB
8.00x0.9x0.8SWD+04FB

4749x 5.0 SWD + 0.5 FB
2.0x2.0x7.45SWD+ 0.6 FB
4479x3.0 SWD + 0.5 FB
0.9x 0.6 SWD + 0.65 FB

140 6x 3.0 SWD + 0.75 FB
40x2.5x2.8 SWD+0.95FB

09x 0.6 SWD + 1.0 FB
2006x1.7SWD + 1.1 FB
5.0x4.0x4.5HT
5.0x8.0x5.0HT
7.0x4.0x55SWD+0.7FB
159ax4.5SWD + 0.5 FB
8.0x6.0x8.5HT
20x2.0x1.5SWD+0.5FB
21x12x25SWD+235FB
136x25SWD+04FB
6.0x10.0x5.5HT




ANNEXURE-1
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Administration Building/ MCC/ 1 30.0x8.0x 4.0 HT
PLC Control Roonv/ Laboratory
/Work Shop/ Store

Security Room 1 3.0x3.0x3.0HT
Open Store Yard 1 10.0x 10.0
Parking Area 1 10.0x 6.0

HT Panel/ Transformer Open I 14.0x 4.0

Area (By BUIDCO)

DG Set Foundation 1 6.0x 4.0
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‘wner : Bihar Urban Infrastructure Development Corporation Ltd. Patna

roject : Sewerage Network and 22 MLD STP Plant For Hajipur Town

ontractor : Tri-Tech (Beijing) Company_ Ltd. Beijing (New Delhi)

oc. Name : Hydraulic Design Calculations for STP Plant

oc. No. : TT/BEI/HJ/1051/STP/A03 REV. 02 DT. 13.05.2013
S.NO. PARAMETER VALUE UNIT

1.0 DESIGN FLOWRATE

Average Flow Rate, Q, T 22.000 MLD
: 0.255 . M¥s

Peaking Factor, PF 2.250

Peak Flow Rate, Qp = Q4 * PF ' : 0.573 M¥s

2.0 OUTFALL MANHOLE

STP Site High Flood Level (Through Local Enquiry) o 47.000 M
STP Approach Road Topographical Level : 47.000 M
STP Site Internal Road Level ‘ : 47.000 M
STP Unit Top of Structure Level (Minimum) : 47.300 M
STP Building Plinth Level 47.300 M
STP Site Finished Ground Level (Considered) : 46.400 M
Outfall Manhole Top Water Level (Considered) e 46.200 M
Outfali Manhole Invert Level : 44.400 M
Outfall Manhole Side Water Depth : 1.800 M
Ouitfall Manhole Top of Structure Level : 47.300 M
Free Board : . 1.100 M
“._(_2HANNEL, CHLORINE CONTACT TANK OUTLET CHAMBER TO OUTFALL MANHOLE
: ign Flow Rate, Qp . 0.573 M%s
nnel Width, w : 0.900 Y
hannel Side Water Depth, Z . : 0.600 M
°| Velocity, V= Qe / (W * 2) : 1.061 M/s
Equatlon V=1/n*RO7x g05
t of Roughness, n (CPHEEO Manual) : 0.014
ctional Area, A = Wz M?
rimeter, P = (Z * 2) + W) M
adius, R=A/p M

lant Hajipur
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S.NO. PARAMETER VALUE UNIT

Friction Slope, S (by Calculation) : 0.00135 M/M
Chann_el Length (Max), L : 5.000 M
Friction Loss, H- = S * L : 0.007 M
Exit Head Loss Factor, K ‘ : 1.000

Velocity Head = \V?/ 2g : 0.057 M
Exit Head Loss H, =K * V¥ 2g . 0.057 M
Total Head Loss in Channel, H, = H; + Hy : 0.064 M
Channel Top Water Level < 46.264 M
Say : 46.300 M
Clarifier Outlet Channel Invert Level : 45.700 M
Finished Ground Level : 46.400 M
Channel Top of Structure Level : 47.300 M
Free Board _ . : 1.000 M
Entrance Head Loss Factor, K4 : 0.500 B
Entrance Head Loss H, = K, * V¥ 2g : 0.029 M
CCT Qutlet Chamber Top Water Level : 46.329 M
Say : 46.350 M

1.0 CHLORINE CONTACT TANK OUTLET CHAMBER

Chlorine Contact Tank Outlet Chamber TWL : 46.350
CCT Outlet Chamber Invert Level (Considered) : 43.550
CCT Outlet Chamber Side Water Depth , : : 2.800
CCT Outlet Chamber Top of Structure Level : 47.300
Free Board ' : 0.950
Finished Ground Level : 46.400

T2z

.0 CHLORINE CONTACT TANK

Design Flow Rate, Qp : 0.573 M¥s

Chlorine Contact Tank SWD, Z : 3.000 M
Chlorine Contact Tank Outlet Weir Length, L : 4.000 M
Rectangular Weir Equation, Qp = 2/3*C¢*(29)*0.5*L*H*M.5 (CPHEEO :

Manual)
Ce=(0.602 +(0.075* H /P )

Head Over Rectangular Weir, H (by Calculation)
Free Fall Across Weir (Considered)
Chlorine Contact Tank Top Water Level
Chlorine Cbntact Tank Invert Level
Outlet Weir Lip Level
Finished Ground Level
Chiorine Contact Tank Top of Structure Level
. Free Board

STz z=zz

fAralic Calculation for STP Plant Haijipur Page 2 of 11




S.NO. PARAMETER VALUE UNIT

6.0 CHANNEL, SECONDARY CLARIFIER TO CHLORINE CONTACT TANK

Design Flow Rate, Qp : 0.573 M%s
Channel Width, W : 0.900 _ M
Channel Side Water Depth, Z : 0.600 M
Channel Velocity, V= Qp / (W * 2) : 1.061 M/s
Manning Equation, V = 1/ n * R%%67 » g0

Co-Efficient of Roughness, n (CPHEEO Manual) : 0.014

Cross-Sectional Area, A=W *Z : 0.540 MZ
Wetted Perimeter, P = ((Z * 2) + W) : 2.100 M
Hydraulic Radius, R=A/P . 0.257 M
Friction Slope, S (by Calculation) : 0.00135 M/M
Channel Length (Max), L : 10.000 M
Friction Loss, H- =S * L : 0.014 M
Exit Head Loss Factor, K : 1.000

Velocity Head = V2 / 2g . 0.057 M
Exit Head Loss H, = K * V¥ 2g : 0.057 M
Total Head Loss in Channel, Hy = He + Hy : 0.071 M
Clarifier - CCT Tank Channel Top Water Level : 46.621 M
Say : 46.650 M
Clarifier Outlet Channel Invert Level : 4€.050 M
Finished Ground Level : 46.400 M
Channel Top of Structure Level : 47.300 M
Free Board . 0.650 ]

.0 SECONDARY CLARIFIER LAUNDER

Secondary Clarifier Diameter, D . 44,700 M
Design Peak Flow Rate, Qp . » : 0.573 M¥/s
Design Flow Rate/ Half Launder, Q = Gp/2 : 0.286 M%/s
Peripheral Launder Width, W : 0.800 M

Camp Equation (for Weir Launder Hydraulic Profile)

Ho = (yc® + 2q%/gy, + fLa%/12grd)*0.5

H, - Upstream Water Depth

Ye - Minimum Downstream Water Depth i.e. Critical Depth (under Ideal

Conditions)

q - (Flow Rate/ Half Launder) / Launder Width : 0.358 M¥M/s
g - Acceleration due to Gravity : 9.810 M/s?
f - Darcy Weissbach Friction Factor (CPHEEO Manual) : 0.020

L - Half Weir Launder Length = n* D/ 2 : 70.224 M
r - Mean Hydraulic Radius yein Banaries, Fh.
d - Mean Side Water Depth

L
“

iNBEriTE
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S.NO. PARAMETER VALUE UNIT

Calculate Critical Depth y, = (GP/g)N(1/3) . 0.236 M
Considering Non-Ideal Conditions, Y. = 0.55 (assumed) : 0.550 M
Calculate Hy (w/o Friction Loss), Hy = (y.2 + 24%/gy,) » 0.5 : 0.592 M
- . - 0.598 M
Estimate H, (w/ Friction) = H, (w/o Friction) + 0.16 * (Hy (w/o Friction) - y,) -
Estimate d = ( Hg (w/ Friction) +y_)/ 2 : 0.574 M
Estimate r = (W x d)/ (W +2*d) : 0.236 M
Calculate H, = (y,2 + 2¢%gy, + fLa*12grd)*0.5 : 0.601 M
Drop in Launder Water Level = H, - Ye : 0.051 M
Downstream Velocity, Vo =(Qp/2) / (W*y,) i ' : 0.651 M/s
Downstream Velocity Head = VD?%2g : 0.022 M
90° Bend Head Loss Factor, K ‘ : 0.500
90° Bend Head Loss, K * Vb?/2g : 0.011 M
Say . 0.051 M
Downstream Launder Top Water Level ’ : 46.700 M
Launder Invert Level : 46.150 M
Upstream Launder Top Water Leve| : 46.752 M
Say - . : 46.750 M
Design Peak Flow Rate, Qe : 0.573 M¥/s
: 2062.500  MYHr
Clarifier Diameter, D : 44.700 M
Clarifier Peripheral Launder Length, L, = M*D : 140.447 M
V Notch Weir Spacing, c/c : 0.200 M
Total Mos. v Notches, N : 702.237 Nos.
Say v : 702.000 Nos.
Design Flow Rate/ V Notch, Q, = Qp/N : 2.9380 M*Hr
V Notch Weir Equation, Q * 5320 = H247
Q - Flow Rate/ V Notch, M¥Hour
H - Head Over Weir, MM
Head Over Weir, H : 49.884 MM
Free Fall across Weir (Provided) : 100.000 MM
. : 0.100 M
. Secondary Clarifier Top Water Level : 46.850 M

) SECONDARY CLARIFIER

' . Secondary Clarifier Top Water Level
FreeBoarq -

’ -Seoondary Clarifier Top of Structure Level
Secondary Clarifier Side Water Depth
Secondary Clarifier Invert Level
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S.NO.

PARAMETER

Design Peak Flow Rate, Qp
Retum Sludge Flow Rate, Qg = Q4

Design Flow Rate, AT Outlet Chamber - Clarifier, Qp = Qp + Q,

Pipeline Diameter, AT Outlet Chamber - Clarifier, D
Pipeline MOC, AT Outlet Chamber - Clarifier
Pipeline Cross - Sectional Area, A = /4 *D*D
Pipeline Velocity, V= (Qp + Qa) / A

Pipeline Length (to Clarifier Central Column), L (Max)
Hazen William Equation, V = 0.849*C*R%83+g0-%4
Co-Efficient of Roughness, C (CPHEEO Manual)
Hydraulic Radius, R = D/4

Friction Slope, S

Pipeline Friction Loss, S * L

Velocity Head, V?/ 2g

Entrance Loss Co-Efficient

Exit Loss Co-Efficient

Total Entrance/ Exit Losses, 1.5 * V2 / 2g

Total Pipeline Friction/ Entrance/ Exit Head Losses
Central Column ID, D,

Cross-Sectional Area, A; = 1/4*D,*D,
Velocity (through Central Column), V, = Qp / A,

Hazen William Equation, V = 0.849*C*R%63+g%5
Co-Efficient of Roughness, C (CPHEEO Manual)
Hydraulic Radius, R=D, / 4

Friction Slope, S,

Height of Central Column, H

Central Column Friction Loss, §; * H

No. Central Column Ports

Port Width, W

Port Height, Z
Port Cross Section Area, A,=W *Z

Velocity (through Ports), V, = Qp / A,

Orifice Equation, V = 0.6 * (2gH)"0.5

Head Loss (through Ports)

Total Head Loss (AT Outlet Chamber - Clarifier)
Aeration Tank Outlet Chamber Top Water Level
Say

Secondary Clarifier Diameter

Central Column Inner Diameter

Central Column Wall Thickness (Considered)
Central Column Outer Diameter

Hy dralic Calculation for STP Plant Hajipur Page 5 of 11

VALUE UNIT

0.573 M¥/s
0.255 M¥/s
0.828 M¥/s
1.000 M
DI K7
0.786 M2
1.054 : M/s
35.000 M
100.000
0.250 M
0.0015 M/M
0.052 M
0.057 M
0.500
1.000
0.085 M
0.137 M
1.000 M
0.786 Mm?
1.054 M/s
120.000
0.250 M
0.0011 M/M
7.500 M
0.006 M
4.000 Nos.
0.400 M
1.000 M
1.600 M?
0.517 M/s
0.038 M
0.181 M
47.030 M
47.050 M
44.700 M
1.000 M
0.150 M
1.300 M




S.NO. PARAMETER VALUE UNIT

Sludge Pit Width : 1.000 M
Sludge Pit Depth _ : 1.000 M
Clarifier Zone Bottom Floor Length : 41.400 M
Clarification Zone Bottom Floor Half Length v : 20.700 M
Bottom Floor Slope (Horizontal : Vertical) : 12.000

Slope Height (Minimum) : 1.725 M
Slope Height (Considered) : 1.750 M
Sludge Pit Top Level : 42.100 M
Sludge Pit Bottom Level ' : 41.100 M
Minimum Vertical Clearance for RCC Duct (Considered) : 1.500 M
Central Column Invert Level (Minimum) : 39.600 M
Central Column Invert Level (Design) : 39.600 M

9.0 AERATION TANK OUTLET CHAMBER

Design Flow Rate, AT Outlet Chamber - Clarifier, Qp = Qp + Q, IR 0.828 M¥s '
Aeration Tank Outlet Chamber Top Water Level : 47.050 M
Aeration Tank Outlet Chamber Invert Level : 39.600 M
Aeration Tank Outlet Chamber Side Water Depth : 7.451 M
Say : 7.450 M
Aeration Tank Diameter ; 47.400 M
Aeration Tank Inlet/ Outlet Angular Stagger (Refer Layout) : 225.000 Deg.
Aeration Tank Peripheral Weir Travel Length (Max) o 93.082 M
Aeration Tank Peripheral Weir Launder Width : 0.800 M
Camp Equation (for Weir Launder Hydraulic Profile)

Ho = (yc® + 2q%gy. + fLg*/12grd)*0.5

Hy - Upstream Water Depth

Yc - Minimum Downstream Water Depth i.e. Critical Depth (under Ideal

Conditions) :

g - (Flow Rate/ Haif Launder) / Launder Width : 0.517 M /M/s
g - Acceleration due to Gravity : 9.810 M/s?
f - Darcy Weissbach Friction Factor (CPHEEO Manual) : 0.020

L - Weir Launder Length : 93.082 M
r - Mean Hydraulic Radius

d - Mean Side Water Depth

Calculate Critical Depth y, = (q%g)N(1/3) - : 0.301 M
Considering Non-ldeal Conditions, y, = 0.7 (Assumed) ' oo 0.700 M
Calculate H, (W/o Friction Loss), Ho = (y.2 + 2q%/gy.) * 0.5 : 0.754 M

. ‘L . - 0.762 M

Estimate H, (w/ Friction) = H, (w/o Friction) + 0.16 * (H, (w/o Friction) - y,) :

Estimate d = (H, (w/ Friction) +y.) / 2 ' : 0.731 M
Estimate r = (W x dy/(W+2*d) : 0.259 M
Calculate H, = (y.2 + 2q/gy. + fLg%/12grd)*0.5 : 0.768 M
Drop in Launder Water Level = H, - v, M

Say
Downstream Velocity, Vp = Qp / (W*y,)
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S.NO. PARAMETER VALUE UNIT

Downstream Velocity Head = VD?/2g : 0.111 M
Exit Head Loss Factor, K : 1.000
Exit Head Loss, K * Vp%/2g ~ : 0.111 M
Say : 0.114 M
Downstream Launder Top Water Level : 47.165 M
Say : 47.200 M
Launder Invert Level : 46.500 M
Upstream Launder Top Water Level : : 47.300 M
Weir Launder Top of Structure Level : 47.900 M
Weir Launder Free Board : 0.600 M
Design Fiow Rate, AT Outlet Chamber - Clarifier, Qp = Qp + Qa : 0.828 M¥/s
Aeration Tank Outlet Peripheral Weir Length, L. : 148.931 M
Rectangular Weir Equation, Qp = 2/3*Ca*(2g)*0.5*L*HA .5 (CPHEEO
Manual)
Ce =(0.602 + (0.075* H/ Z)) _ .
Head Over Rectangular Weir, H (by Calculation) : 0.008 M
Free Fall Across Weir (Considered) : 0.100 M
Aeration Tank Top Water Level : 47.400 M
Outlet Weir Lip Level : 47.392 M
Finished Ground Level : 46.400 M
Free Board . 0.500 M
Aeration Tank Outlet Chamber Top of Structure Level T 47.900 M
10.0  AERATION TANK
Aeration Tank Top Water Level : 47.400 M
Aeration Tank Side Water Depth : 5.000 M
Aeration Tank Invert Level : 42.400 M
Free Board : 0.500 M
Aeration Tank Top of Structure Level : 47.900 M
Finished Ground Level . : 46.400 M
Design Flow Rate, AT Inlet Chamber - Aeration Tank, QD-= Qp + Qa : 0.828 M%/s
Aeration Tank Inlet Annular Channel Width, W : 0.900 M
Aeration Tank Inlet Annular Channel Side Water Depth, Z : 0.800 M
Aeration Tank Inlet Annular Channel Velocity, V = Qp/ (W*2) : 1.149 M/s
Aeration Tank Inlet Annular Channel Diameter, D : 8.000 M
Aeration Tank Inlet Annular Channel Length, L : 25.136 M
Inlet Orifice Spacing, c/c, X : 1.200 M
No. Inlet Orifices, N = L/X : 20.000 Nos.
Inlet Orifice Diameter, D : 0.250 M
Inlet Orifice Cross Section Area, A=N*([T/4*D* D) : 0.982 M?
Inlet Orifice Velocity, V, = Qp/A : 0.843 M/s

Orifice Equation, V = 0.6 * (2gH)*0.5

Head Loss (through Orifices) .
Aeration Tank Inlet Annular Channel Top Water Level

Tl
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S.NO. PARAMETER VALUE UNIT

Say : 47.500 M
Aeration Tank Inlet Annular Channel Invert Level : 46.700 M
Aeration Tank Inlet Annular Channel Top of Structure Level : 47.900 M
Free Board : 0.399 M
Say : 0.400 M
Aeration Tank Inlet Channel Width, W : 1.100 M
Aeration Tank Inlet Channel Side Water Depth, Z : 0.800 M
Channel Velocity, V = Qp / (W * Z) : 0.940 M/s
Manning Equation, V= 1/ n * R%-667 » g0.5
Co-Efficient of Roughness, n (CPHEEO Manual) : 0.014
Cross-Sectional Area, A=W * 7 : 0.880 M2
Wetted Perimeter, P = ((Z * 2)+W) : 2.700 M
Hydraulic Radius, R=A /P . ' : 0.326 M
Friction Slope, S (By Calculation) : 0.00077_ M/M
Channel Length (Max), L s 28.000 M
Friction Loss, He =S * L : 0.022 . M
Exit Head Loss Factor, K : 1.000
Velocity Head = V2 / 2g : 0.045 M
Exit Head Loss H, =K * V¥ 2g - 0.045 M
Total Head Loss in Channel, H = Hg + Hy : 0.067 M
Aeration Tank Inlet Channel Top Water Level : 47.567 M
Say : 47.600 M
Aeration Tank Inlet Channel Invert Level : 46.800 M
Aeration Tank Inlet Channel Top of Structure Level : 47.900 M
Free Board : 0.300 M
11.0 PARSHALL FLUME CHANNEL
Design Flow Rate, Qp ' : 0.573 _ M¥s

Flow Equation Q4 = 1.056 * h,"%® (Ref: ILR| USA)
Upstream Head h,

Modular Limit h,/h,

Downstream Head h, (Max)

Downstream Head h, (Assumed)

Head Loss, H, = h, - h,

Say

Width, W

Throat Depth, N
Side Water Depth ( Downstream), D,

Downstream Velocity, Vo= Qu/ (W*D,)
Downstream Velocity Head, V22/29

45° bend Head Loss Factor, K
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S.NO. PARAMETER VALUE UNIT

45° bend Head Loss, H, = K * V229 : 0.062 M
Exit Head Loss Factor, K : ) 1.000
Exit Head Loss, K * V,%/2g : 0.062 M
Parshall Flume Top Water Level (Downstream) : 47.724 M
Say : 47.750 M
Parshall Flume Invert Level : 47.100 M
Parshall Flume Top Water Level (Upstream) : 48.050 M
Free Board : 0.300 M
Parshall Flume Top of Structure Level : 48.350 M
Finished Ground Level : 46.400 M
Side Water Depth (Upstream), D, : 0.950 M
Upstream Velocity, V, = Qp/ (W*D,) : 0.754 M/s
Upstream Velocity Head = V12/ 2g : 0.029 M/s
Entrance Head Loss Co-Efficient, K, : 0.500 _
Entrance Head Loss = Ky *V,2/ 2g : 0.014 M
Grit Chamber Outlet Channel Top Water Level : 48.064 M
Say : 48.100 M
12.0 GRIT CHAMBERS

Peak Flow Rate, Qp . 0573 Ms
Grit Chamber SWD, Z : 0.900 M

- Grit Chamber Outlet Weir Length, L : 5.900 M
Rectangular Weir Equation, Qp = 2/3*C.*(29)"0.5*L*H* .5 (CPHEEO
Manual)
Ce =(0.602 + (0.075 * H/ P))
Head Over Rectangular Weir, H (by Calculation) : 0.142 M
Free Fall Across Weir (Considered) including head over weir : 0.200 M
Grit Chamber Top Water Level : 48.300 M
Grit Chamber Invert Level : 47.400 M
Free Board : 0.500 M
Grit Chamber Top of Structure Level : - 48.800 M
Outlet Weir Lip Level . . o 48.158 M
Finished Ground Level : 46.400 M

3.0 MECHANICAL FINE SCREEN CHANNELS

Peak Flow Rate, Qp _ : 0.573 M%/s
Grit Chamber Inlet Gate Width, W : 0.550 M
Grit Chamber Inlet Gate SWD, Z : 0.950 M
Velocity (through Gate), V = Qp/ (W*2) : 1.096 M/s
Velocity Head = V2 / 2g : 0.061 M
Sluice Gate Head Loss Factor, K . 0.800
Nos. Sluice Gates, N : 1.000
Head Loss, tine Screen Channel Outlet Chamber to Grit Chamber, H_ =N
*K*V32g

Fine Screen Channel OQutlet Chamber TWL

1yd ralic Calculation for STP Plant Hajipur Page 9 of 11




5.NO. PARAMETER VALUE UNIT

Say : 48.350 M
Fine Screen Channel Outlet Chamber Invert Level : 47.400 M
Fine Screen Channel Outlet Chamber SWD : 0.950 M
Fine Screen Channel Outlet Gate Width, W : 0.550 M
Fine Screen Channel Outlet Gate SWD, Z : 1.000 M
Velocity (through Gate), V = QP / (W*2) : 1.042 M/s
Velocity Head = V?/ 2g : 0.055 M
Sluice Gate Head Loss Factor, K : 0.800

Nos. Sluice Gates, N : 1.000

Head Loss, Fine Screen Channel to Fine Screen Channel Qutlet

Chamber, H, = N * K * V¥2g 0.044 M
Fine Screen Channel Top Water Level (Downstream) : 48.394 M
Say : 48.400 M
Fine Screen Channel Side Water Depth : 1.000 M
Fine Screen Channel Invert Level : 47.400 M
Free Board (Downstream) : 0.500 M
Fine Screen Channel Top of Structure Level (d/s) : 48.900 M
. . : 0.300 M
Head Loss across Screen (49% Clogging, Refer Process Calculations) :
Fine Screen Channel Top Water Level (Upstream) : 48.700 M
Fine Screen Channel Top of Structure Level (u/s) : 49.250 M
Free Board (Upstream) : 0.549 M
Say : 0.550 M
Finished Ground Level : 7 46.400 M
4.0  STILLING CHAMBER
Peak Flow Rate, Qp : 0.573 M%s
Fine Screen Channel Inlet Gate Width, W : 0.400 M
Fine Screen Channel Inlet Gate SWD, Z : 1.300 M
Velocity (through Gate), V = QP / (W*Z) : 1.102 M/s
Velocity Head = V? / 2g . 0.062 M
Sluice Gate Head Loss Factor, K : - 0800
Nos. Siuice Gates, N . 1.000
' _ , ' 0.049 M
Head Loss, Stilling Chamber to Fine Screen Channel, H.=N*K*VZ2g
Stilling Chamber Top Water Level : 48.750 M
Say : 48.750 M
Finished Ground Level : 46.400 M
Raw Sewage Pumped Delivery Header Diameter, D : 0.600 M
Gap, Finished Ground Level - Pipeline Soffit Level : 0.800 M
Raw Sewage Pumped Delivery Header Soffit Level : 45.600 M
Raw Sewage Pumped Delivery Header Invert Level : 45.000 M
Gap, Pipeline Invert Level - Stilling Chamber Invert Level : 0.200 M
Stilling Chamber Invert Level : 44.800 M
Stilling Chamber Side Water Depth : 3.950 M
Free Board : 0.500 M
Stilling Chamber Top of Structure Level et 49.250 v M 13,
LB aneries, B
prokl °H.ﬂ».~ rineefing
of st 3;-.:-&‘,‘“_‘{( LU
e “"f e chﬁ‘;;?ﬁm
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S.NO. PARAMETER - VALUE UNIT

15.0  INLET BYPASS

Outfall Manhole Top Water Level (Considered) : " 46.200 M
Peak Flow Rate, Qp : 0.573 M%/s
Bypass Sewer Pipeline Diameter, D : 0.800 M
Bypass Sewer Pipeline MOC : RCC
Finished Ground Level : 46.400 M
Gap, FGL - Bypass Sewer Soffit Level : 1.000 M
Bypass Sewer Pipeline Soffit Level [ 45.400 M
Bypass Sewer Pipeline Invert Level : 44.600 M
Bypass Sewer Pipeline Velocity, V = Qp/(TT*D*D/4) : 1.140 M/s
Velocity Head = V,2/ 2g . 0.066 M
Entrance Head Loss Co-Efficient, K, : 0.500
Exit Head Loss Co-Ffficient , K, : 1.000

. . . 5.000
Nos. Entrances/ Exits (Refer Layout) including one at near boundary of plar : ‘
Entrance/ Exit Head Loss, Hx = 4 * (K,+K,) * 2/ 2g : 0.496 M
Bypass Sewer Pipe Line Length (Max), L : 130.000 M
Hazen William Equation, V= 0.849 * C * R%63 * g0-54
Hazen William Co-Efficient, C (CPHEEO Manual) : - 120.000
Hydraulic Radius, R = D/4 : 0.200 M
Friction Slope, S (by Calculation) : 0.00159 M/M
Friction Loss, H- =S * L L 0.207 M
Total Head l.oss, H, = Hg + Hy : : 0.703 M
Bypass Chamber Top Water Level (By Calculation) : 46.903 M
Say : 46.900 M
Gap, Bypass Sewer Pipeline IL - Bypass Chamber IL : 0.200 M
Bypass Chamber invert Level : . 44.400 M
Bypass Chamber Side Water Depth : 2.500 M
Bypass Chamber Top of Structure Level : 49.250 M
Free Board : 2.349 M
Say © 0 2.350 M
Stilling Chamber Top Water Level : 48.750 M
Bypass Gate Width, W . 0.550 M
Bypass Gate SWD, Z : 0.550 M
Velocity (through Gate), V = Qp /1 (W*2) : 1.894 M/s
Velocity Head = V2 / 2g . 0.183 M
Sluice Gate Head Loss Factor, K : 0.800

o 2 0.146
Head Loss, Stilling Chamber to Bypass Chamber, H, = K * v /2g
Bypass Chamber Top Water Leve| (Maximum Allowable) : 48.604
Say : 48.600
Bypass Manhole Top Water Level (Maximum) : 46.900
Bypass Manhole Top of Structure Level : 47.300
Free Board ) : 0.400
Bypass Manhole Invert Level : 44.400
Bypass Manhole Side Water Depth (Maximum) - 2.500 {
‘ ‘ HEY
Deprd
tadian
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| Owner : Bihar Urban Infrastructure Development Corporation Ltd. Patna

Project : Sewerage Network and 22 ML.D STP Plant For Hajipur Town
Contractor : Tri-Tech (Beijing) Company Ltd. Beijing (New Delhi)

Doc. Name : STP Plant Automation Philosophy

Doc. No. : TT/BELI/HJ/1051/STP/A04 REV. 00 DT. 30.11.2012

(Refer Process & Instrumentation Diagram Drawing No. TT/BEV/HJ/1051/STP/A10).
GENERAL DESCRIPTION
Each Electrical Drive of the Sewage Treatment Plant can be controlled as follows:

1.0 Through Local Push Button START/ STOP Station installed locally near the drive
when in LOCAL Mode. ‘ :

2.0 Through the Motor Control Center (MCC).

3.0 Through PLC/ SCADA installed in the Control Room when MCC is in REMOTE
Mode. In REMOTE MANUAL Mode the Electrical Drive can be operated manually
through Soft Keys on the SCADA Screen. In REMOTE AUTO Mode the Electrical
Drive will START/ STOP automatically through software already installed in the
PLC. '

Details of Plant Automation pertaining to specific units are as follows:
TERMINAL PUMPING STATION
MECHANICAL SCREEN CHANNEL

1.0 Inlet Gate will be manually operated.

2.0 Mechanical Coarse Screen/ Conveyor Belt will be Timer Operated. Timer setting will
be G — 30 minutes for Cycle Time 30 minutes. Conveyor Belt will automatically stop
after a Lag Period of 60 seconds following Mechanical Screen Stop.

RAW SEWAGE SUMP WET WELL

1.0 Raw Sewage Transfer Pumps will be operated through PLC SCADA linked to
Ultrasonic Level Sensor. During rising Sump Level 1 No. Raw Sewage Transfer
Pump will come in to operation at Low Level 1 of the Sump Wet Well. A second
Pump will come in to operation at Low Level 2. A third Pump will come in to
operation at High Level 1. A fourth Pump will come in to operation at High Level 2.
The operating sequence of the Raw Sewage Transfer Pumps will be rotated weekly v
through PLC SCADA. During decreasing Sump Level the operating sequenceﬂwﬂllnea{g@%‘ B
be reversed. Guet B sy
2.0 Individual Pump Delivery Electrically Actuated Butterfly Valves will automaticatly
OPEN when at PUMP START and automatically CLOSE at PUMP STOP

reetiBB
AR Bl
"j(“:"—
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3.0 Pump(s) in operation will be tripped automatically through Level Switch Hard Wire
Interlock at Low Low Level in the Sump Wet Well.
4.0 Alarm will sound in the Control Panel at Sump Wet Well High High Level and Low

Low Level activated by Ultrasonic Level Sensor.
5.0 Alarm will sound in the Control Panel at Sump Wet Well High High Leve] and Low

Low Level activated by Level Switch.

SEWAGE TREATMENT PLANT
MECHANICAL FINE SCREEN CHANNELS

1.0 Inlet/ Outlet Gates will be manually operated.

2.0 Mechanical Fine Screen will be operated through PLC/ SCADA linked to ultrasonic
Differential Level Sensor. Mechanical Fine Screen in operation will automatically
START when Head Loss across the Screen touches 300 MMWC and automatically
STP when Head Loss across Screen falls to 50 MMWC. Conveyor Belt will stop
automatically after a Lag Period of 60 seconds following Mechanical Screen Stop.
The operating sequence of the Mechanical Fine Screens will be rotated weekly

through PLC SCADA.
3.0 Alarm will sound in the Control Panel when Head Loss across Fine Screen touches
350 MM activated by Ultrasonic Level Sensor.

GRIT CHAMBERS

1.0 Inlet Gates will be manually operated.

2.0 Grit Chamber ON/OFF operation will be controlled through PLC/ SCADA.

3.0 Torque Switch will automatically trip Grit Chamber Central Drive at high torque
load. Torque Alarm will sound in Control Panel.

AERATION TANK

1.0 Air Blowers ON/OFF operation will be controlled through PLC/ SCADA. The
operating sequence of the Air Blowers will be rotated daily through PLC SCADA.

2.0 Air Blower Speed will be regulated through Air Blower Variable Frequency Drive

~ controlled by PLC/ SCADA linked to dissolved oxygen level in Aeration Tank
monitored through DO Sensor.

SECONDARY CLARIFIER

1.0 Secondary Clarifier ON/OFF operation will be controlled through PLC/ SCADA.
2.0 Torque Switch will automatically trip Secondary Clarifier at high torque load. Torque
Alarm will sound in Control Panel.

FLUSHING PUMPS

- Geutam Banerjes, Phail

1.0 Flushing Pump ON/OFF operation will be controlled through PLC/ SCADA )

2.0 Level Switch will automatically trip Flushing Pump in operation a_ I¢

Chlorine Contact Tank Outlet Chamber. Low Level Alarm will sou
Panel. :

N :
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RETRUN SLUDGE SUMP

1.0 Return Sludge Pump ON/OFF operation will be controlled through PLC/ SCADA.
The operating sequence of the Return Sludge Pumps will be rotated weekly through
PLC SCADA.

2.0 Level Switch will automatically trip Return Sludge Pump in operation at low level in
Return Sludge Sump. Low Level Alarm will sound in Control Panel.

3.0 Electrically Actuated Knife Gate Valves recycling sludge to Aeration Tank and
wasting sludge to Gravity Sludge Thickener will automatically regulated through
PLC/ SCADA.

GRAVITY SLUDGE THICKENER

1.0 Gravity Sludge Thickener ON/OFF operation will be controlled through PLC/

SCADA.
2.0 Torque Switch will automatically trip Gravity Sludge Thickener at high torque load.
Torque Alarm will sound in Control Panel.

CENTRIFUGE FEED PUMPS

1.0 Centrifuge Feed Pump ON/OFF operation will be controlled through PLC/ SCADA.

2.0 Pressure Switch will automatically trip Centrifuge Feed Pump/ Centrifuge/ Poly
Dosing Pump in operation at high pressure in pump delivery line. Pressure Alarm will
sound in Control Panel. :

POLY DOSING TANKS/ PUMPS

1.0 Poly Tank Agitator/ Poly Dosing Pump ON/OFF operation will be controlled through
PLC/ SCADA.

2.0 Level Switch will automatically trip Poly Dosing Pump in operation at low level in
Poly Tank. Low Level Alarm will sound in Control Panel.

CHLORINATION SYSTEM

1.0 Chlorine Dosing Booster Pump ON/OFF operation will be controlled through PLC/
SCADA.

2.0 Chlorine Leak Detector will detect chlorine leak in Chlorination Building/ Chlorine
Tonner Shed and sound alarm in Control Panel. Simultaneously Air Blower
connected to Chlorine Tonner Hood will activate and pump chlorine contaminated air o

to Caustic Solution Tank. , Banerjee, Fhd
Pyofasser
of Civil Bugl

—.‘g—‘é—_‘——;“_“_——“————“——%__
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PROJECT 22 MLD SEWAGE TREATMENT PLANT AT HAJIPUR TOWN, BIHAR

CLIENT BIHAR URBAN INFRASTRUCTURE DEVELOPMENT CORPORATION LTD (BUIDCO)
CONTRACTOR  |TRI-TECH (BEIING) COMPANY LTD, BELJING, NEW DELHI
TITLE ELECTRICAL LOAD LIST-STP
DOCUMENT NO TT/BEVHJM051/STPIAOS  REVISION-0 3011112
NO. OF DRIVES EQUIPMENT| POWER SUPPLY/

WORKIN
LOAD DESCRIPTION STAND | RATING | FREQUENcy | WDRAING Co’l‘_’éi%“
BY (Kw) NO. OF PHASES

TOTAL| WORKING

MECHANICAL COARSE SCREENS MOTOR 1 1 0 37 3.7 3.70
CONVEYOR 1 1 0 1.5 415V £10% 1.5 1.50

50 Hz+ 5% -
RAW SEWAGE WET WELL PUMP 5 4 1 45 3 PHASE 180 225.00
MOTORISED VALVE AT DISCHARGE OF RAW SEWAGE 5 1 4 075 0.75 375
WET WELL PUMP

MECHANICAL FINE SCREENS MOTOR 2 1 1 22 22 4.40

CONVEYOR 1 1 0 1.5 15 1.50
415V £ 10%
GRIT SCRAPPER 2 2 0 1.5 50 Hz 5% 3 . 3.00
: 3 PHASE
GRIT CLASSIFIER 2 2 0 15 3 3.00
ORGANIC RETURN PUMP 2 2 0 1.1 : 22 220

415V £10%
AERATION AIR BLOWER 3 2 1 132 50 Hz 5% 264 396.00
3 PHASE

SECONDARY CLARIFIER SCRAPPER 1 1 0 22 2.2 220
415V £10%
RETURN ACTIVATED SLUDGE PUMP 3 2 1 185 50 Hz+5% 37 55.50
' 3 PHASE
MOTORISED VALVE AT DISCHARGE OF RAS & WAS 2 1 1 0.55 0.55 1.10

CCT FLUSHING & RECIRCULATION PUMP

CHLORINE BOOSTER PUMP 2 1 1 1.5 1.5 3.00
415V + 10%

Ll ABSORPTION BLOWER 2 1 1 2.2 2.2 4.40
EAK 50 Hz+5%

LEAK ABSORPTION CAUSTIC SODA PUMP 2 1 1 3.7 3 PHASE 3.7 7.40

POWER SUPPLY FOR CHLORINATOR SYSTEM 1 1 0 5 5 5.00

POWER SUPPLY FOR LEAK ABSORPTION SYSTEM 1 1 0 5 i 5 5.00

SLUDGE THICKENER SCRAPPER

415V £10%
CEN'TRIFUGE FEED PUMP 2 1 1 37 50 Hz 5% 37 7.40
- 3 PHASE :
CENTRIFUGE - 2 1 1 18 18 36.00
{CHEMICALDOSING =~~~ 300, 600
POL'Y DOSING TANK MIXER 415V £10% 15 3.00
50 Hz 5%
15 3.00

POLY DOSING PUMP




PROJECT 22 MLD SEWAGE TREATMENT PLANT AT HAJIPUR TOWN, BIHAR
CLIENT BIHAR URBAN INFRASTRUCTURE DEVELOPMENT CORPORATION LTD (BUIDCO)
CONTRACTOR  |TRI-TECH (BEIING) COMPANY LTD, BEIJING, NEW DELHI
TITLE ELECTRICAL LOAD LIST-STP
DOCUMENT NO TT/BEVHJM051/STP/AO5  REVISION-0 30111112
. NO. OF DRIVES EQUIPMENT| POWER SUPPLY/ | oo |
LOAD DESCRIPTION STAND | RATING | FREQUENCY/ Doah e

TOTAL | WORKING

(KW)

NO. OF PHASES

. mSTRUMENTAi‘ION/PLC/SCADA SYSTEM

1 1 0
LABORATORY ] i 1 0 10 10 10.00
INTERNAL BUILDING LIGHTING 1 1 0 10 10 10.00
STREET LIGHTING 1 1 0 5 5 5.00
EXTERNAL LIGHTING 1 1 0 5 415V £10% 5 5.00
VENTILATION & AC SYSTEM 1 1 0 10 50 Hz+ 5% 10 10.00
BOREWELL PUMP 1 1 0 37 3 PHASE 37 3.70
DEWATERING PUMP 1 1 0 1.1 L1 1.10
UPS & BATTERY CHARGER 2 2 0 5 10 10.00
WELDING RECAPTACLES 2 1 1 5 5 10.00

: KW RATING OF THE EQUIPMENT IS TENTATIVE. FINAL LOAD LIST WILL BE PROVIDED DURING DETAIL ENGINEERING.
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dwner : Bihar Urban Infrastructure Development Corporation Ltd. Patna
'roject : Sewerage Network and 22 MLD STP Plant For Hajipur Town
>ontractor : Tri-Tech (Beijing) Company Ltd. Beijing (New Delhi)

)oc. Name : Pumping Head Calculations for Return Sludge Pumps

)oc. No. : TT/BEI/HJ/1051/STP/A06  REV. 00 DT. 30.11.2012

S.NO. PARAMETER VALUE UNIT
1.0 DESIGN FLOWRATE

Individual Pump Flow Rate, Q, : 475.000 M>/Hr
: 0.132 M%s
Nos. Return Sludge Pumps, N : 3.000
Nos. Return Sludge Pumps (Working), N, : 2.000
Total Return Sludge Pumped Flow Rate, Q = N,*Q, : 950.000 M®/Hr
: 0.264 M¥/s
Gravity Thickener Sludge Header Flow Rate, Q, : 33.000 M%/Hr
| : 0.009 M%/s

2.0 STATIC HEAD CALCULATION (RETURN SLUDGE SUMP - AERATION TANK)

Refer Layout Plan Drawing No. TT/BEI/HJ/1051/STP/A05 Rev. 01

Total Return Sludge Pumped Flow Rate, Q = N*Q, : 0.264 M%s
Pipeline Diameter : 0.600 M
Pipeline MOC : DI K7

Pipeline Cross - Sectional Area, A = /4 *D*D : 0.283 M?
Pipeline Velocity, V=Qp /A . ' : 0.933 M/s
Pipeline Length, Clarifier Sludge Pit - Return Sludge

Sump, L (Max) : 30.000 M
Hazen William Equation, V = 0.849*C*R%83+g0-54

Co-Efficient of Roughness, C (CPHEEO Manual) : 100.000

Hydraulic Radius, R = D/4
Friction Slope, S
Pipeline Friction Loss; S * L

UMPING HEAD CALCULATION FOR RETURN SLUDGE PUMPS Page 1 of 5




S.NO. PARAMETER _ . VALUE UNIT

Velocity Head, V?/ 2g : 0.044 M
Entrance Loss Co-Efficient, K, : 0.500

Exit Loss Co-Efficient, K, D 1.000

Knife Edge Gate Valve Loss Co-efficient, K, : 1.000

Entrance/Exit/Valve Loss Co-Efficient K = Ki+Ko+K; : 2.500

Entrance/Exit/Valve Head Loss = K * V%/2g : 0.111 M
Total Friction/ Fittings Head Loss : 0.176 M
Say _ : 0.200 M
Secondary Clarifier Top Water Level : 46.850 M
Return Sludge Sump Top Water Level : 46.650 M
Aeration Tank Inlet Channel Top Water Level : 47.600 M
Gap, Pump Delivery Pipeline to Inlet Channel TWL - _ 0.100 M
Pump Delivery Pipeline Bottom Discharge Level : 47.700 M
Static Head : 1.050 M

STATIC HEAD CALCULATION (RETURN SLUDGE SUMP - GRAVITY SLUDGE
3.0 THICKENER)

Refer Layout Plan Drawing No. TT/BEI/HJ/1051/STP/A05 Rev. 01

Return Sludge Sump Top Water Level : 46.650 M
Gravity Sludge Thickener Top Water Level : 49.900 M
Gap, Pump Delivery Pipeline to Inlet Chamber TWL : 0.100 M
Pump Delivery Pipeline Bottom Discharge Level : 50.000 M
Static Head : 3.350 M
4.0 INDIVIDUAL PUMP DELIVERY PIPE FRICTION LOSS

Pump Flow Rate, Q, | : 0.132 - Ms
Pump Delivery Pipeline Diameter, D : 0.300 M
Pump Delivery Pipeline Length (Max), L : 8.000 M
Pump Delivery Pipeline MOC : DI K7

Pipe Velocity, V = Qp/ (3.142*D*D/4) : 1.866 M/s

Hazen William Equation, V= 0.849 * C * R%63* g0.54

Hazen William Co-Efficient, C (CPHEEO Maggat
Hydraulic Radius, R = D/4

PUMPING HEAD CALCULATION FOR RETURN SLUDGE PUMPS Page 2 of §




S.NO. PARAMETER ‘ VALUE | UNIT

Friction Slope, S (by Calculation) : 0.01747 M/M
Pipe Friction Loss, H- =S * L : 0.140 M

5.0 AERATION TANK COMBINED DELIVERY HEADER FRICTION LOSS

Pump Flow Rate, Q : 0.264 M3/s
Pump Delivery Pipeline Diameter, D : 0.450 M
Pump Delivery Pipeline Length (Max), L : 60.000 M
Pump Delivery Pipeline MOC : DI K7

Pipe Velocity, V = Qp/ (3.142*D*D/4) : 1.659 M/s
Hazen William Equation, V = 0.849 * C * R063» g0.54 '

Hazen William Co-Efficient, C (CPHEEQ Manual) : 100.000

Hydraulic Radius, R = D/4 ‘ : 0.113

Friction Slope, S (by Calculation) : 0.00875 M/M
Pipe Friction Loss, H- =S * L : 0.525 M

6.0 THIICKENER SLUDGE WASTING HEADER FRICTION LOSS

Pump Flow Rate, Q, : 0.009 M’/s
Pump Delivery Pipeline Diameter, D : 0.100 M
Pump Delivery Pipeline Length (Max), L : 30.000 M
Pump Delivery Pipeline MOC : DI K7

Pipe Velocity, V = Qp/ (3.142*D*D/4) : 1.167 M/s
Hazen William Equation, V = 0.849 * C * R%63 » g0.54

Hazen William Co-Efficient, C (CPHEEO Manual) 100.000

Hydraulic Radius, R = D/4 ' : 0.025

Friction Slope, S (by Calculation) : 0.02638 M/M
Pipe Friction Loss, Hr =S * L : 0.791 M

7.0  FITTINGS LOSSES - PUMP SUCTION

M%/s
Pump Suction Pipeline Diameter, D : M
Suction Veloity V = Q/(3.142/4*D*D) L 6880w Banerice, KD
Velocity Head = V?/2g Prot

Pump Flow Rate, Q,
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S.NO. PARAMETER VALUE UNIT

Entrance Loss Co-Efficient, K ‘ : 0.500
Pump Suction Fittings Losses = K * V?/2g : 0.184 M

8.0 FITTINGS LOSSES - INDIVIDUAL PUMP DELIVERY

Pump Flow Rate, Q; : 0.132 M/s
Pump Delivery Pipeline Diameter, D : 0.300 M
Delivery Velocity V = Q/(3.142/4*D*D) : 1.866 M/s
Velocity Head = V?/2g : 0.178 M
Loss Co-Efficient, Reducer 300 NB - 250 NB, K, : 1.000

Loss Co-Efficient, 90° Bends, K, : 1.000

Nos. 90° Bends, N : 2.000

Loss Co-Efficient Non Return Valve, Ks : 2.500

Loss Co-Efficient Knife Edge Gate Valve, K, : 1.000

Total Loss Co-Efficient K = (K +N*K+K3+K,) : 6.500

Pump Delivery Fittings Losses = K * V%/2g : ~ 1.154 M

9.0 FITTINGS LOSSES - COMBINED PUMP DELIVERY HEADER

Pump Flow Rate, Q : 0.264 M%s
Pump Delivery Pipeline Diameter, D : 0.450 M
Delivery Velocity V = Q/(3.142/4*D*D) : 1.659 M/s
Velocity Head = V¥/2g : 0.140 : M
Loss Co-Efficient, 90° / 45° Bends, K, : 1000

Nos. 90° / 45° Bends, N : 9.000

Loss Co-Efficient Knife Edge Gate Valve, K, : 1.000

Exit Loss Co-Efficient, Kj : 1.000

Total Loss Co-Efficient K = (Ky+N*Ky+K+K+K;) " 11.000

Pump Delivery Fittings Losses = K * V2/29 : 1.543 M

10.0 FITTINGS LOSSES - THICKENER SLUDGE WASTING HEADER

Pumped Flow Rate, Q,

Pump Delivery Pipeline Diameter, D
Delivery Velocity V = Q/(3.142/4*D*D)
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S.NO. PARAMETER VALUE UNIT

Velocity Head = V?/2g : 0.069 M
Loss Co-Efficient, Reducer 450 NB - 100 NB, K, E 1.000
Loss Co-Efficient, 90° / 45° Bends, K, : 1.000
Nos. 90° / 45° Bends, N : 8.000
Loss Co-Efficient Knife Edge Gate Valve, K, : 1.000
Exit Loss Co-Efficient, Ks : 1.000
Total Loss Co-Efficient K = (K;+N*K,+K3+K,+K;) : 11.000
Pump Delivery Fittings Losses = K * V/2g : 0.764 M

11.0 TOTAL HEAD LOSS (RETURN SLUDGE SUMP ;AERATION TANK)

Total Head Loss = Static Head + Individual Pump
Pipeline Friction Loss + Combined Delivery Header
Friction Loss + Suction Fittings Loss + Individual
Delivery Header Fittings Loss + Combined Delivery

Header Fittings Loss) : 4.596 M.
Pump Delivery Head (Required) : 4.600 M
Pump Delivery Head (Provided) : 7.500 M
12.0 TOTAL HEAD LOSS (RETURN SLUDGE SUMP - GRAVITY THICKENER)

Total Head Loss = Static Head + Individual Pump

Pipeline Friction Loss + Sludge Wasting Header

Friction Loss + Suction Fittings Loss + Individual

Delivery Header Fittings Loss + Sludge Wasting

Header Fittings Loss) : 6.382 M
Pump Delivery Head (Required) X 6.400 M
Pump Delivery Head (Provided) : 7.500 M

Power Rating
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Jwner : Bihar Urban Infrastructure Development Corporation Ltd. Patna
'roject : Sewerage Network and 22 MLD STP Plant For Hajipur Town
rontractor : Tri-Tech (Beijing) Company Ltd. Beijing (New Delhi)

)oc. Name : Pumping Head Calculations for Centrifuge Feed Pumps

loc. No. : TT/BEI/HJ/1051/STP/A07  REV. 00 DT. 30.11.2012
S.NO. PARAMETER VALUE UNIT

1.0 DESIGN FLOWRATE:

Pump Flow Rate, Q : 15.000 M%Hr
: 0.0042 M¥s

2.0 STATIC HEAD CALCULATION

Gravity Sludge Thickener Top Water Level : 49.900

M
Centrifuge Floor Level : - 51.300 M
Height, Floor Level - Centrifuge Centre Line T 1.000 M
Centrifuge Centre Line Level : 52.300 M
Static Head : 2.400 M

3.0 PUMP SUCTION/ DELIVERY PIPE FRICTION LOSS

Pump Flow Rate, Q : 0.0042 M%/s
Pump Suction/ Delivery Pipeline Diameter, D : 0.100 M
Pump Delivery Pipeline Length (Max), L : 40.000 M
Pump Delivery Pipeline MOC : DI K7
Pipe Velocity, V = Qp/ (TT*D*D/4) : 0.530. M/s
Hazen William Equation, V= 0.849 * C * R%-63 » g0.54
Hazen William Co-Efficient, C (CPHEEO Manual) : 100.000
Hydraulic Radius, R = D/4 : 0.025 M
Friction Slope, S (by Calculation) : 0.00612 M/M
Pipe Friction Loss, Hr = S * | ' : 0.245 M

I
N AT B

1.0 FITTINGS LOSSES - PUMP SUCTION '
K — N
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S.NO. PARAMETER VALUE UNIT

Pump Flow Rate, Q : 0.0042 M3/s
Pump Suction Pipeline Diameter, D : 0.100 M
Suction Velocity V = Q/11/4*D*D) ' : 0.530 M/s
Velocity Head = V?/2g : 0.014 M
Entrance Loss Co-Efficient, K, : 0.500

45" 90° Bend Loss Co-Efficient, K, : 1.000

Nos. 45% 90° Bends, N : 6.000

Knife Edge Gate Valve Loss Co-Efficient, K, T 1.000

100 NB x 65 NB Reducer Loss Co-Efficient, K, : 1.000

Total Head Loss Co-Efficient, K = Ki+N* Ko +K5+K, : 8.500

Pump Suction Fittings Losses = K * V2/29 : 0.122 M

5.0 FITTINGS LOSSES - PUMP DELIVERY

Pump Flow Rate, Q : 0.0042 M¥s
Pump Delivery Pipeline Diameter, D : 0.100 M
Delivery Velocity V = Q/(T7/4*D*D) : 0.530 M/s
Velocity Head = V%/2g : 0.014 M
Loss Co-Efficient, Reducer 100 NB - 65 NB, K; : 1.000
Loss Co-Efficient, 90° B_ends, K, : 1.000
Nos. 90° Bends, N : 6.000
Loss Co-Efficient Knife Edge Gate Valve, K, : 1.000

- Nos. Knife Edge Gate Valves, N, : 2.000
Exit Loss Co-Efficient, K4 : 1.000
Total Loss Co-Efficient K = (Ky + N*K; + Ny *K; + K,) : 10.000
Pump Delivery Fittings Losses = K * V?/2g “ : 0.143 M

6.0 TOTAL HEAD LOSS

Total Head Loss = Static Head + Friction Loss + Suction

Fitt_ings Loss + Delivery Fittings Loss : 2.910 M
Pump Delivery Head (Required) ' : 3.000 M

Pump Delivery Head (Provided) : 6.000 M
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Owner
Project
Contractor
Doc. Name
Doc. No.

: Bihar Urban Infrastructure Development Corporation Ltd. Patna
: Sewerage Network and 16 MLD STP Plant For Hajipur Town
: Tri-Tech (Beijing) Company Ltd. Beijing (New Delhi)
: Broad Specifications of Mechanical Equipment -
: TT/BEI/HJ/1051/STP/A12 REV. 00 ‘DT. 30.11.2012

Sr..No.

Description

Unit

Qty. [Location

SLUICE GATES

1.0

Flange Back Frame Wall Thimble Mounted Shuice Gate, Specification IS: 13349, Flush Bottom
Closure, Upward Opening Rising Spindle Type, Size 400 MM x 400 MM, Design Seating Head 1.5
M (Max), Design Unseating Head Not Applicable, C/L - P/L Distance 7.9 M, MOC Wall Thimble/
Frame & Slide/ Lifting Mechanism/ Pedestal Gear House Cover/ Stem Guide Cast Iron IS: 210
Grade FG 200, MOC Seating Faces/ Stem & Stem Extension/ Stem Coupling/ Fasteners/ Anchor
Bolts SS ASTM A276 Type 316, Wedge/ Stem Nut SS ASTM A743 CF8M/ MOC Lift Nut Bronze
ASTM B148/ Manual Operation/ Balance Specifications as per Tender Documents.

Nos.

2 IPS1

ii

Flange Back Frame Wall Thimble Mounted Sluice Gate, Specification IS: 13349, Flush Bottom
Closure, Upward Opening Rising Spindle Type, Size 650 MM x 650 MM, Design Seating Head 1.5
M (Max), Design Unseating Head Not Applicable, C/L - P/L Distance 9.0 M, MOC Wall Thimble/
Frame & Slide/ Lifting Mechanism/ Pedestal Gear House Cover/ Stem Guide Cast Iron IS: 210
Grade FG 200, MOC Seating Faces/ Stem & Stem Extension/ Stem Coupling/ Fasteners/ Anchor
Bolts SS ASTM A276 Type 316, Wedge/ Stem Nut SS ASTM A743 CF8M/ MOC Lift Nut Bronze
ASTM B148/ Manual Operation/ Balance Specifications as per Tender Documents,

Nos.

2 IPS2

iii

Flange Back Frame Wall Thimble Mounted Sluice Gate, Specification IS: 13349, Flush Bottom
Closure, Upward Opening Rising Spindle Type, Size 800 MM x 800 MM, Design Seating Head 1.5
M (Max), Design Unseating Head Not Applicable, C/L - P/L Distance 8.75 M, MOC Wall

‘Thimble/ Frame & Slide/ Lifting Mechanism/ Pedestal Gear House Cover/ Stem Guide Cast Iron
IS: 210 Grade FG 200, MOC Seating Faces/ Stem & Stem Extension/ Stem Coupling/ Fasteners/
Anchor Bolts SS ASTM A276 Type 316, Wedge/ Stem Nut SS ASTM A743 CF8M/ MOC Lift Nut
Bronze ASTM B148/ Manual Operation/ Balance Specifications as per Tender Documenits.

Nos.

2 IPS3

iv

Flange Back Frame Wall Thimble Mounted Sluice Gate, Specification IS: 13349, Flush Bottom
Closure, Upward Opening Rising Spindle Type, Size 450 MM x 450 MM, Design Seating Head 1.5
M (Max), Design Unseating Head Not Applicable, C/L - P/L Distance 8.6 M, MOC Wall Thimble/
Frame & Slide/ Lifting Mechanism/ Pedestal Gear House Cover/ Stem Guide Cast Iron IS: 210
Grade FG 200, MOC Seating Faces/ Stem & Stem Extension/ Stem Coupling/ Fasteners/ Anchor
Bolts SS ASTM A276 Type 316, Wedge/ Stem Nut SS ASTM A743 CF8M/ MOC Lift Nut Bronze
ASTM B148/ Manual Operation/ Balance Specifications as per Tender Documents,

Nos.

2 IPS4

vi

Flange Back Frame Wall Thimble Mounted Shiice Gate, Specification IS: 13349, Flush Bottom
Closure, Upward Opening Rising Spindle Type, Size 900 MM x 900 MM, Design Seating Head 1.5
M (Max), Design Unseating Head Not Applicable, C/L - P/L Distance 8.1 M (HOLD), MOC Wall
Thimble/ Frame & Slide/ Lifting Mechanism/ Pedestal Gear House Cover/ Stem Guide Cast Iron
IS: 210 Grade FG 200, MOC Seating Faces/ Stem & Stem Extension/ Stem Coupling/ Fasteners SS
ASTM A276 Type 316, Wedge/ Stem Nut SS ASTM A743 CF8M/ MOC Lift Nut Bronze ASTM
B148/ Manual Operation/ Balance Specifications as per Tender Documents.

Nos.

2 TPS

Flange Back Frame Wall Thimble Mounted Sluice Gate, Specification IS: 13349, Flush Bottom
Closure, Upward Opening Rising Spindle Type, Size 550 MM x 550 MM, Design Seating Head 1.5
M (Max), Design Unseating Head Not Applicable, C/L - P/L Distance 2.8 M (Approx.), MOC Wall
Thimble/ Frame & Slide/ Lifting Mechanism/ Pedestal Gear House Cover/ Stem Guide Cast Iron
IS: 210 Grade FG 200, MOC Seating Faces/ Stem & Stem Extension/ Stem Coupling/ Fasteners/
Anchor Bolts SS ASTM A276 Type 316, Wedge/ Stem Nut SS ASTM A743 CF8WM:QQLift Nut

",

Nos.

STP
1 BYPASS

Bronze ASTM B148/ Manual Qp,g;gt\jgn%p\Spc;qiﬁgations as-per Fender PSciihénts, -\
Bl =20 v v Z3 SF R RURv PR oy U DAY

Page 1 of 8




Open Channel Side Wall Mounted Sluice Gate, Flush Bottom Closure, Upward Opening Rising
Spindle Type, Width 400 MM x Height 1600 MM, Design Seating Head 1.5 M (Max), Design
iv. [Unseating Head Not Applicable, MOC Frame & Slide/ Lifting Mechanism/ Pedestal Gear House

Cover/ Stem Guide Cast Iron IS: 210 Grade FG 200, MOC Seating Faces/ Stem & Stem Extension/ STP FINE
Stem Coupling/ Fasteners/ Anchor Bolts SS ASTM A276 Type 316, Wedge/ Stem Nut SS ASTM SCREEN
A743 CF8M/ MOC Lift Nut Bronze ASTM B148/ Manual Operation. Nos. 2 INLET

Open Channel Side Wall Mounted Sluice Gate, Flush Bottom Closure, Upward Opening Rising
Spindle Type, Width 550 MM x Height 1300 MM, Design Seating Head 1.5 M (Max), Design
v |Unseating Head Not Applicable, MOC Frame & Slide/ Lifting Mechanism/ Pedestal Gear House

Cover/ Stem Guide Cast Iron IS: 210 Grade FG 200, MOC Seating Faces/ Stem & Stem Extension/ STP FINE
Stem Coupling/ Fasteners/ Anchor Bolts SS ASTM A276 Type 316, Wedge/ Stem Nut SS ASTM SCREEN
A743 CF8M/ MOC Lift Nut Bronze ASTM B148/ Manual Operation. Nos. 2 OUTLET

Open Channel Side Wall Mounted Sluice Gate, Flush Bottom Closure, Upward Opening Rising
Spindle Type, Width 550 MM x Height 1250 MM, Design Seating Head 1.5 M (Max), Design

Vi |Unseating Head Not Applicable, MOC Frame & Slide/ Lifting Mechanism/ Pedestal Gear House
Cover/ Stem Guide Cast Iron IS: 210 Grade FG 200, MOC Seating Faces/ Stem & Stem Extension/
Stem Coupling/ Fasteners/ Anchor Bolts SS ASTM A276 Type 316, Wedge/ Stem Nut SS ASTM STP GRIT
A743 CF8M/ MOC Lift Nut Bronze ASTM B148/ Manual Operation. Nos. 2 INLET

2.0 |MECHANICAL COARSE BAR SCREENS

(TENTATIVE) Mechanical Coarse Bar Screen, MOC S8304, Width 0.3 M, Angle of Inclination

80°, Height 10.7 M (Minimum), Bar Size 8 MM x 40 MM, Nos. Bars 8, Clear Spacing 25 MM,
Nos. Clear Spacings 7, Maximum Velocity through Screen 1.2 M/s, to suit underground
Mechanical Coarse Bar Screen Channel having Peak Flow Rate 0.150 M’/s, Dimensions Length
5.0 M, Width 0.6 M (including 0.3 M Width for Screen Drive Mechanism), Side Water Depth
(Upstream, Max) 0.7 M, Side Water Depth (Downstream) 0.45 M, Upstream Free Board (to Top of
Wet Well) 8.6 M, Head Loss across Screen 0.15 M (Max), Height of Conveyor Belt above Charnnel
Top of Strucure Level 0.6 M (approx.), Height of Screen Top above Conveyor Belt 0.5 M
(approx.), complete with Control Panel, Electric Motor, Drive Arrangement, Mechanical
Travelling Rakes and all Accesories. Note 1; The underground Mechanical Coarse Bar Screen
Channel will be constructed at Invert Level RL 40.1 M (w.r.t. Finished Ground Level 48.40 M) on
RCC Platform on top of a Wet Well having Dimensions 10.0 M Diameter x 1.0 M SWD with Top
Water Level RL 39.80 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top
Water Level. Note 2: Screenings will be lifted up to a Conveyor Belt above Wet Well Top of
Structure Level and discharged to a Hand Cart positioned at Ground Leve! outside the Wet Well.
Note 3. Screen operation will be Timer Controlled.

- Set 1 IPS!
Belt Conveyor, Horizontal Troughed Type, Length 6.0 M c/c, Belt Width 0.6 M, 'Speed/ Belt MOC
ii (as per Manufacturer Standard) complete with Electric Motor/ Drive Assembly/ Pulleys/ Rollers/
Base Frame/ Discharge Chute and all Accessories. ' Set 1 IPS1
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(TENTATIVE) Mechanical Coarse Bar Screen, MOC SS304, Width 0.5 M, Angle of Inclination

80°, Height 10.75 M (Minimum), Bar Size 8 MM x 40 MM, Nos. Bars 15, Clear Spacing 25 MM,
Nos. Clear Spacings 14, Maximum Velocity through Screen 1.2 M/s, to suit underground
Mechanical Coarse Bar Screen Channel having Peak Flow Rate 0.406 M*/s, Dimensions Length
5.0 M, Width 0.8 M (including 0.3 M Width for Screen Drive Mechanism), Side Water Depth
(Upstream, Max) 1.0 M, Side Water Depth (Downstream) 0.85 M, Upstream Free Board (to Top of
Wet Well) 8.35 M, Head Loss across Screen 0.15 M (Max), Height of Conveyor Belt above
Channel Top of Strucure Level 0.6 M (approx.), Height of Screen Top above Conveyor Belt 0.5 M
(approx.), complete with Control Panel, Electric Motor, Drive Arrangement, Mechanical
Travelling Rakes and all Accesories. Note 1: The underground Mechanical Coarse Bar Screen
Channel will be constructed at Invert Level RL 40.85 M (w.r.t. Finished Ground Level 49.20 M) on
RCC Platform on top of a Wet Well having Dimensions 14.0 M Diameter x 1.2 M SWD with Top
Water Level RL 40.55 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top
Water Level. Note 2: Screenings will be lifted up to a Conveyor Belt above Wet Well Top of
Structure Level and discharged to a Hand Cart positioned at Ground Level outside the Wet Well.
Note 3. Screen operation will be Timer Controlled.

iii

Set 1 IPS2

Belt Conveyor, Horizontal Troughed Type, Length 8.0 M c/c, Belt Width 0.6 M, Speed/ Belt MOC
iv  |(as per Manufacturer Standard) complete with Electric Motor/ Drive Assembly/ Pulleys/ Rollers/
Base Frame/ Discharge Chute and all Accessories. Set 1 IPS2

(TENTATIVE) Mechanical Coarse Bar Screen, MOC $S304, Width 0.65 M, Angle of Inclination
80°, Height 10.6 M (Minimum), Bar Size 8 MM x 40 MM, Nos. Bars 20, Clear Spacing 25 MM,
Nos. Clear Spacings 19, Maximum Velocity through Screen 1.2 MJs, to suit underground
Mechanical Coarse Bar Screen Channel having Peak Flow Rate 0.641 M>/s, Dimensions Length
5.0 M, Width 0.95 M (including 0.3 M Width for Screen Drive Mechanism), Side Water Depth
(Upstream, Max) 1.15 M, Side Water Depth (Downstream) 1.0 M, Upstream Free Board (to Top of
Wet Well) 8.0 M, Head Loss across Screen 0.15 M (Max), Height of Conveyor Belt above Channel
Top of Strucure Level 0.6 M (approx.), Height of Screen Top above Conveyor Belt 0.5 M
(approx.), complete with Control Panel, Electric Motor, Drive Arrangement, Mechanical
Travelling Rakes and all Accesories. Note 1: The underground Mechanical Coarse Bar Screen
Channel will be constructed at Invert Level RL 40.20 M (w.r.t. Finished Ground Level 47.50 M) on
RCC Platform on top of a Wet Well having Dimensions 14.0 M Diameter x 1.9 M SWD with Top
Water Level RL 38.90 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top
Water Level. Note 2: Screenings will be lifted up to a Conveyor Belt above Wet Well Top of
Structure Level and discharged to a Hand Cart positioned at Ground Level outside the Wet Well.

Note 3. Screen operation will be Timer Controlled.
Set 1 IPS3

Belt Conveyor, Horizontal Troughed Type, Length 8.0 M c/c, Belt Width 0.6 M, Speed/ Belt MOC
Vi |(as per Manufacturer Standard) complete with Electric Motor/ Drive Assembly/ Pulleys/ Roilers/
Base Frame/ Discharge Chute and all Accessories. ) ’

(TENTATIVE) Mechanical Coarse Bar Screen, MOC SS304, Width 0.3 M, Angle of Inclination rib0nw: [aperits
800, Height 10.25 M (Minimum), Bar Size 8 MM x 40 MM, Nos. Bars 9, Clear Spacing 25 MM, !
Nos. Clear Spacings 8, Maximum Velocity through Screen 1.2 M/s, to suit underground 2
Mechanical Coarse Bar Screen Channel having Peak Flow Rate 0.186 M?/s, Dimensions Length *
5.0M, Width 0.6 M (including 0.3 M Width for Screen Drive Mechanism), Side Water Depth
(Upstream, Max) 0.8 M, Side Water Depth (Downstream) 0.65 M, Upstream Free Board (to Top of
Wet Well) 8.0 M, Head Loss across Screen 0.15 M (Max), Height of Conveyor Belt above Channel
vii  |Top of Strucure Level 0.6 M (approx.), Height of Screen Top above Conveyor Belt 0.5 M
(approx.), complete with Control Panel, Electric Motor, Drive Arrangement, Mechanical
Travelling Rakes and all Accesories. Note 1: The underground Mechanical Coarse Bar Screen
Channel will be constructed at Invert Level RL 42.15 M (w.r.t. Finished Ground Level 50.00 M)on| o
RCC Platform on top of a Wet Well having Dimensions 11.0 M Diameter x 1.0 M SWD with Top
Water Level RL 41.85 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top
Water Level. Note 2: Screenings will be lifted up to a Conveyor Belt above Wet Well Top of
Structure Level and discharged to a Hand Cart positioned at Ground Level outside the Wet Well.

- Note 3. Screen operation will be Timer Controlled.

—_— _ Set 1 - IPS4
Belt Conveyor, Horizontal Troughed Type, Length 6.5 M c/c, Belt Width 0.6 M, Speed/ Belt MOC
(as per Manufacturer Standard) complete with Electric Motor/ Drive Assembly/ Pulleys/ Rollers/
— | Base Frame/ Discharge Chute and all Accessories. Set 1 1PS4

viii
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(TENTATIVE) Mechanical Coarse Bar Screen, MOC 85304, Width 0.95 M, Angle of Inclination
800, Height 9.95 M (Minimum), Bar Size 8 MM x 40 MM, Nos. Bars 33, Clear Spacing 20 MM,
Nos. Clear Spacings 32, Maximum Velocity through Screen 1.2 M/s, to suit underground
Mechanical Coarse Bar Screen Channel having Peak Flow Rate 0.859 M3/s, Dimensions Length
5.0 M, Width 1.25 M (including 0.3 M Width for Screen Drive Mechanism), Side Water Depth
(Upstream, Max) 1.1 M, Side Water Depth (Downstream) 0.95 M, Downstream Free Board (to Top
of Wet Well) 7.45 M, Head Loss across Screen 0.15 M (Max), Height of Conveyor Belt above
Channel Top of Strucure Level 0.6 M (approx.), Height of Screen Top above Conveyor Belt 0.5 M
(approx.), complete with Control Panel, Electric Motor, Drive Arrangement, Mechanical
Travelling Rakes and all Accesories. Note 1: The underground Mechanical Coarse Bar Screen
Channel will be constructed at Invert Level RL 38.75 M (w.r.t. Finished Ground Level 46.40 M) on
RCC Platform on top of a Wet Well having Dimensions Diameter 18.5 M x 1.9 M SWD and Top
Water Level RL 38.45 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top
Water Level. Note 2: Screenings will be lifted up to a Conveyor Belt above Wet Well Top of
Structure Level and discharged to a Hand Cart positioned at Ground Level outside the Wet Well.
Note 3. Screen operation will be Timer Controiled. '

ix

Set 1 TPS

Belt Conveyor, Horizontal Troughed Type, Length 10.5 M ¢/c, Belt Width 0.6 M, Speed/ Belt
X |MOC (as per Manufacturer Standard) complete with Electric Motor/ Drive Assembly/ Pulleys/
Rollers/ Base Frame/ Discharge Chute and all Accessories. Set 1 TPS

3.0 |[MANUAL COARSE BAR SCREENS

Manual Coarse Bar Screen, MOC SS304, Width 0.3 M, Angle of Inclination 600, Height 1.2 M,
Bar Size. 8 MM x 40 MM, Nos. Bars 7, Clear Spacing 25 MM, Nos. Clear Spacings 6, Maximum
Velocity through Screen 1.2 M/s, to suit underground Manual Coarse Bar Screen Channel having

Peak Flow Rate 0.150 M?/s, Dimensions Length 5.0 M, Width 0.3 M, Side Water Depth

(Upstream, Max) 0.7 M, Side Water Depth (Downstream) 0.55 M, Upstream Free Board (to Top of
Screen Channel) 0.5 M, Head Loss across Screen 0.15 M (Max), complete with Lifting

i Arrangement and 2 Nos. Manual Rakes. Note 1: The underground Manual Coarse Bar Screen
Channel will be constructed at Invert Level RL 40.10 M (w.r.t. Finished Ground Level 48.40 M) on
RCC Platform on top of a Wet Well having Dimensions Diameter 10.0 M x 1.0 M SWD and Top
Water Level RL 39.80 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top
Water Level. Note 2: Screenings will be manually raked on to a RCC Perforated Platform and then
transferred to Wet Well Top of Structure Level through Bucket - Chain Pulley Arrangement and

disposed off manually to Hand Cart at Ground Level.
Set 1 IPS1

Manual Coarse Bar Screen, MOC SS5304, Width 0.4 M, Angle of Inclination 600, Height 1.5 M,
Bar Size 8§ MM x 40 MM, Nos. Bars 13, Clear Spacing 25 MM, Nos. Clear Spacings 12, Maximum
Velocity through Screen 1.2 M/s, to suit underground Manual Coarse Bar Screen Channel having
Peak Flow Rate 0.406 M%/s, Dimensions Length 5.0 M, Width 0.4 M, Side Water Depth

(Upstream, Max) 1.15 M, Side Water Depth (Downstream) 1.0 M, Upstream Free Board (to Top of
3 Screen Channel) 0.5 M, Head Loss across Screen 0.15 M (Max), complete with Lifting

1 {Arrangement and 2 Nos. Manual Rakes. Note 1: The underground Manual Coarse Bar Screen
Channel will be constructed at Invert Level RL 40.85 M (w.r.t. Finished Ground Level 49.20 M) on
RCC Platform on top of a Wet Well having Dimensions Diameter 14.0 M x 1.2 M SWD and Top
Water Level RL 40.55 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top
Water Level. Note 2: Screenings will be manually raked on to a RCC Perforated Platform and then
transferred to Wet Well Top of Structure Level through Bucket - Chain Pulley Arrangement and
disposed off manually to Hand Cart at Ground Level.

Set 1 IPS2
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Manual Coarse Bar Screen, MOC SS304, Width 0.6 M, Angle of Inclination 600, Height 1.7 M,
Bar Size 8 MM x 40 MM, Nos. Bars 18, Clear Spacing 25 MM, Nos. Clear Spacings 17, Maximum
Velocity through Screen 1.2 M/s, to suit underground Manual Coarse Bar Screen Channel having
Peak Flow Rate 0.642 M3/s, Dimensions Length 5.0 M, Width 0.6 M, Side Water Depth
(Upstream, Max) 1.15 M, Side Water Depth (Downstream) 1.0 M, Upstream Free Board (to Top of
Screen Channel) 0.5 M, Head Loss across Screen 0.15 M (Max), complete with Lifting

iii |Arrangement and 2 Nos. Manual Rakes. Note 1: The underground Manual Coarse Bar Screen
’ Channel will be constructed at Invert Level RL 40.20 M (w.r.t. Finished Ground Level 47.50 M) on
RCC Platform on top of a Wet Well having Dimensions Diameter 14.0 M x 1.9 M SWD and Top
Water Level RL 38.90 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top
Water Level. Note 2: Screenings will be manually raked on to a RCC Perforated Platform and then
transferred to Wet Well Top of Structure Level through Bucket - Chain Pulley Arrangement and

disposed off manually to Hand Cart at Ground Level.
Set 1 IPS3

Manual Coarse Bar Screen, MOC SS304, Width 0.3 M, Angle of Inclination 600, Height 1.3 M,
Bar Size 8 MM x 40 MM, Nos. Bars 8, Clear Spacing 25 MM, Nos. Clear Spacings 7, Maximum
Velocity through Screen 1.2 M/s, to suit underground Manual Coarse Bar Screen Channel having
Peak Flow Rate 0.186 M3/s, Dimensions Length 5.0 M, Width 0.3 M, Side Water Depth
(Upstream, Max) 0.8 M, Side Water Depth (Downstream) 0.65 M, Upstream Free Board (to Top of
Screen Channel) 0.5 M, Head Loss across Screen 0.15 M (Max), complete with Lifting

iv  )Arrangement and 2 Nos. Manual Rakes. Note 1: The underground Manual Coarse Bar Screen
Channel will be constructed at Invert Level RL, 42.15 M (w.r.t. Finished Ground Level 50.00 M) on
RCC Platform on top of a Wet Well having Dimensions Diameter 11.0 M x 1.0 M SWD and Top
Water Level RL 41.85 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top
Water Level. Note 2: Screenings will be manually raked on to a RCC Perforated Platform and then
transferred to Wet Well Top of Structure Level through Bucket - Chain Pulley Arrangement and

disposed off manually to Hand Cart at Ground Level.
Set 1 IPS4

Manual Coarse Bar Screen, MOC SS304, Width 0.85 M, Angle of Inclination 60°, Height 1.6 M,
Bar Size 8 MM x 40 MM, Nos. Bars 30, Clear Spacing 20 MM, Nos. Clear Spacings 29, Maximum
Velocity through Screen 1.2 M/s, to suit imderground Manual Coarse Bar Screen Channel having
Peak Flow Rate 0.859 M3/s, Dimensions Length 5.0 M, Width 0.85 M, Side Water Depth
(Upstream, Max) 1.1 M, Side Water Depth (Downstream) 0.85 M, Downstream Free Board (to Top
of Screen Channel) 0.5 M, Head Loss across Screen 0.15 M (Max), complete with Lifting

¥ |Arrangement amd 2 Nos. Manual Rakes. Note 1: The underground Manual Coarse Bar Screen
Channel will be constructed at Invert Level RL 38.45 M (w.r.t. Ground Level 0.0 M) on RCC
Platform on top of a Wet Well having Dimensions Diameter 18.5 M x 1.45 M SWD and Top Water
Level RL 38.45 M such that Invert Level of Screen Channel is 0.3 M above Wet Well Top Water
Level. Note 2: Screenings will be manually raked on to a RCC Perforated Platform and then
transferred to Wet Well Top of Structure Level through Bucket - Chain Pulley Arrangement and

disposed off manually to Hand Cart at Ground Level.
Set 1 TPS

4.0 |SUBMERSIBLE PUMPS

(TENTATIVE) Raw Sewage Transfer Pumps, Submersible Non Clog, 3 Working + 1 Stand-By,
MOC Casing Cast Iron/ Impeller CF8M/ Shaft/ Fasteners/ Foundation Bolts SS 316, Capacity
185.0 M*/Hour x Head 26.0 MWC, Solid Handling Size 100 MM, Fluid Sewage, Design Specific
Gravity 1.0 complete with Control Panel/ Electric Motor (IP 68 w/ Overload Protection/
‘Temperature Trip and Moisture Trip) / Duck Foot Bend/ Auto Coupling/ SS 304 Lifting Chain, SS
304 Guide Rail and all Accessories. Set 4 IPS1

Raw Sewage Transfer Pumps, Submersible Non Clog, 4 Working + 1 Stand-By, MOC Casing Cast

Iron/ Impeller CF8M/ Shaft/ Fasteners/ Foundation Bolts SS 316, Capacity 370.0 M*/Hour x Head"®
ii  |21.0 MWC, Solid Handling Size 100 MM, Fluid Sewage, Design Specific Gravity 1.0 complete;:,,
with Control Panel/ Electric Motor (IP 68 w/ Overload Protection/ Temperature Trip and Moistz
Trip) / Duck Foot Bend/ Auto Coupling/ SS 304 Lifting Chain, SS 304 Guide Rail and all

—__|Accessories.

Y R
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[ Raw Sewage Transfer Pumps, Submersible Non Clog, 4 Working + 1 Stand-By, MOC Casing Cast
Iron/ Impeller CF8M/ Shaft/ Fasteners/ Foundation Bolts SS 316, Capacity 580.0 M*/Hour x Head
25.0 MWC, Solid Handling Size 100 MM, Fluid Sewage, Design Specific Gravity 1.0 complete

* fwith Control Panel/ Electric Motor (IP 68 w/ Overload Protection/ Temperature Trip and Moisture
Trip) / Duck Foot Bend/ Auto Coupling/ SS 304 Lifting Chain, SS 304 Guide Rail and all
Accessories. Set 5 IPS3
Raw Sewage Transfer Pumps, Submersible Non Clog, 4 Working + 1 Stand-By, MOC Casing Cast
Iron/ Impeller CF8M/ Shaft/ Fasteners/ Foundation Bolts SS 316, Capacity 170.0 M*/Hour x Head
33.0 MWC, Solid Handling Size 100 MM, Fluid Sewage, Design Specific Gravity 1.0 complete
with Control Panel/ Electric Motor (IP 68 w/ Overload Protection/ Temperature Trip and Moisture
Trip) / Duck Foot Bend/ Auto Coupling/ SS 304 Lifting Chain, SS 304 Guide Rail and all
Accessories. Set 5 PS4
(TENTATIVE) Raw Sewage Transfer Pumps, Submersible Non Clog, 4 Working + 1 Stand-By,
MOC Casing Cast Iron/ Impeller CF8M/ Shaft/ Fasteners/ Foundation Bolts SS 316, Capacity
520.0 M*/Hour x Head 17.0 MWC, Solid Handling Size 100 MM, Fluid Sewage, Design Specific
Gravity 1.0 complete with Control Panel/ Electric Motor (IP 68 w/ Overload Protection/
Temperature Trip and Moisture Trip) / Duck Foot Bend/ Auto Coupling/ SS 304 Lifting Chain, SS
304 Guide Rail and all Accessories. Set 5 TPS

Return Sludge Pumps, Submersible Non Clog, 2 Working + 1 Stand-By, MOC Casing Cast Iron/

Impeller CF8M/ Shaft/ Fasteners/ Foundation Bolts SS 316, Capacity 475.0 M*/Hour x Head 7.5

MWC, Biological Soft Solid Handling Size 100 MM, Fluid Sewage, Design Specific Gravity 1.02
complete with Control Panel/ Electric Motor (IP 68 w/ Overload Protection/ Temperature Trip and
Moisture Trip) / Duck Foot Bend/ Auto Coupling/ SS 304 Lifting Chain, SS 304 Guide Rail and ail
Accessories. Set 3 STP

iii

iv

iii

Flushing Pumps, Submersible Non Clog, 1 Working + 1 Stand-By, MOC Casing Cast Iron/
Impeller CF8M/ Shaft/ Fasteners/ Foundation Bolts SS 316, Capacity 15.0 M*/Hour x Head 25.0
iv. IMWC, Solid Handling Size 40 MM, Fluid Sewage, Design Specific Gravity 1.02 complete with
Control Panel/ Electric Motor (IP 68 w/ Overload Protection/ Temperature Trip and Moisture Trip)
/ Duck Foot Bend/ Auto Coupling/ SS 304 Lifting Chain, SS 304 Guide Rail and all Accessories.

Set 2 STP

4.0 MECHANICAL MAT/ STEP FINE SCREENS

Mechanical Mat/ Step Fine Screen, MOC SS 304, Width 0.6 M, Angle of Inclination 400, Height
2.6 M (Minimum), Bar Width 2 MM, Nos. Bars 71, Clear Spacing 6 MM, Nos. Clear Spacings 72,
Maximum Velocity through Screen 1.0 M/s, to suit Fine Screen Channel having Peak Flow Rate
0.573 M%/s and Dimensions Length 6.0 M Length, Width 0.9 M (including 0.3 M Width for Screen
Drive Mechanism) , Side Water Depth (Upstream, Max) 1.3 M SWD, Side Water Depth-
(Downstream) 1.0 M, Downstream Free Board 0.5 M (to Top of Screen Channel), Head Loss
across Screen 300 MM (Maximum), Height of Conveyor Belt above Channel Top of Structure
Level 0.6 M (approx.), Height of Screen Top above Conveyor Belt 0.5 M (approx.), complete with
Electric Motor/ Drive Arrangement/ Control Panel (with ON/OFF Operation linked to Ultrasonic
Differential Level Sensor/ Overload Relay/ Emergency Stop)/ Lifting or Tilting Arrangement (for
Inspection/ Cleaning/ Maintenance) and all Accessories. Note 1: Screenings will be lifted up to a
Conveyor Belt above Screen Channel Top of Structure Level and discharged via Chute to a Hand
Cart positioned at Ground Level. Note 2. Screen operation will be controlled using Ultrasonic

Differential Level Sensor linked to Control Panel.
Set 2 STP

. Belt Conveyor, Horizontal Troughed Type, Length 3.1 M c/c, Belt Width 0.6 M, Speed/ Belt MOC
1 |(as per Manufacturer Standard) complete with Electric Motor/ Drive Assembly/ Pulleys/ Rollers/
Base Frame/ Discharge Chute and all Accessories. Set 1 STP

5.0 IMECHANICAL, DETRITUS TYPE GRIT CHAMBERS

3 n:r.—.x L AneneE, . 1
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Central Drive Head complete with Drive Motor (w/ Overload Protection) / Gear Box/ Full Diameter
MS Epoxy Painted Scraper Assembly (w/ Rubber Sqeezers) to suit Square Mechanical Detritus
Type Grit Chamber having Dimensions 5.9 M x 5.9 M x 0.9 M SWD + 0.5 M FB/ MS Epoxy

Painted Rake Classifier w/ Drive Motor/ Gear Box/ CI Organic Return Pump w/ Electric Motor and
all Accesories.

Set.

2 STP

7.0

AIR BLOWERS

Air Blowers, Twin Lobe Positive Displacement Air Cooled, Capacity 4000.0 M*/Hour x Discharge
Pressure 0.6 Kg/cm®, MOC Cast Iron, complete w/ all Electric Motors/ Variable Frequency Drives
and all Accessories (including Base Plate/ Safety Valve/ Pulleys/ V Belts/ V Belt Guard/ Eye Bolts/
Suction Filter/ Silencer/ Pressure Relief Valve/ Pressure Gauge/ Acoustic Hood/ Rubber Bellows/
Anti Vibration Pad)

Set

3 STP

8.0

SECONDARY CLARIFIER

Secondary Clarifier Peripheral Drive Mechanism consisting of Electric Motor, Worm Reduction
Gear Box, Chain Sprocket Drive and Cast Steel Nylon Rubber Coated Drive and Idle Wheel
Assembly, MS Bitumen Painted Travelling Half Diameter Bridge, Full Diameter MS Epoxy
Painted Scraper Assembly (w/ Rubber Squeezers), Central Bearing, Current Collector and 5 MM
Thick FRP V Notch (200 MM Height, 200 MM c/c w/ Adjustible Fixing Arrangement), to suit
Bottom Feed Secondary Clarifier having Diameter 44.7 M, Side Water Depth 3.0 M, Free Board
0.5 M, Bottom Slope 1:12 (approx.), Central Column OD 1.2 M, Annular Sludge Hopper 1.0 M
Width x 1.0 M Height

Set

1 STP

9.0

GRAVITY SLUDGE THICKENER

MS Bitumen Painted Full Diameter Fixed Bridge, Central Drive Mechanism consisting of Electric
Motor, Worm Reduction Gear Box/ Bevel Gear (as applicable), MS Epoxy Painted Feed Well and
Central Shaft/ Rotating Cage (as applicable), Full Diameter MS Epoxy Painted Picket and Scraper
Assembly (w/ Rubber Squeezers), Central Bearing (as applicable), to suit Top Feed Gravity Sludge
Thickener having Diameter 15.9 M, Side Water Depth 4.5 M, Free Board 0.5 M, Bottom Slope (as
applicable), Central Column (as applicable), Circular Sludge Hopper 0.6 M Width (approx.) x 0.6
M Height (approx.)

Set

1 STP

10.0

CENTRIFUGE FEED PUMPS

Helical Screw Positive Displacement Pumps, 1 Working + 1 Stand-By, Capacity 15.0 M*/Hour x
6.0 MWC Discharge Head, capable of passing Soft Biological Solids Size 100 MM, MOC Cast
Iron, complete with Electric Motor/ V Belts/ V Belt Guard/ Base Plate (MS Epoxy Painted)/
Foundation Bolts and all Accessories.

Set

2 STP

13.0

SOLID BOWL CENTRIFUGES

Solid Bowl Centrifuge, Type Co-Current/ Counter Current, 1 Working + 1 Stand-By, Capacity 15.0
M*/Hour (at Biological Sewage Sludge concentration 3.0% Dry Solids Basis), complete with
Electric Motor/ V Belts/ Pulleys (suitable for Speed Adjustment)/ Epicyclic Gear (suitable for
Differential Speed Adjustment)/ Overload Protection/ Adjustable Weir Plate/ MS Epoxy Painted
Base Frame w/ Anti Vibration Pads and all Accessories. MOC SS 304 (Wetted Parts). Feed
Chamber/ Solid Bow!/ Solid Discharge Outlet to be Tungsten Carbide lined.

Set

2 STP

GGULAIG BRNCTIER, U inil:
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— |SLUICE GATES , JASH/ IVC/ YASHWANT/ ORIENTAL
MECHANICAL/ MANUAL COARSE BAR SCREENS JASH/ VOLTAS/ SHIVPAD/ METAL FAB/
MACMET
MECHANNICAL STEP/ MAT FINE SCREENS JASH/ HUBER (GERMANY)
MECHANICAL GRIT CHAMBERS VOLTAS/ SHIVPAD/ DORR OLIVER/ FILSEP
AIR BLOWERS SWAM/ EVEREST/ KAY/ KULKARNI
SECONDARY CLARIFIERS VOLTAS/ SHIVPAD/ DORR OLIVER/ FILSEP
EIMCO KCP
GRAVITY SLUDGE THICKENERS VOLTAS/ SHIVPAD/ DORR OLIVER/ FILSEP
EIMCO KCP
CENTRIFUGE FEED PUMPS ROTO/ RAMO/ TUSHACO/ UT PUMPS
SOLID BOWL CENTRIFUGES ALFA LAVAL/ HILER/ PENWALT/
. HUMBOLDT
VALVES JASH/ IVC/ FOURESS/ BDK/APOORVA
DURGA/ CRANE/ KIRLOSKAR/ INTER
MIXERS/ AGITATORS ATE/ VOLTAS/ REMI/ RATHI/ FIBRE
& FIBRE
HOIST JD HOIST & CRANE/ BRADY & MORRIS/
EDDY CRANES/ REVA
BELT CONVEYOR ADVANCE DYANAMIC/ MACLEAN
PROJECT/ METAL FABRICATED
DI PIPES JINDAL/ JAY BALAJI/ ELECTROSTEEL
DI SPECIALS KEJRIWAL/ TRUFORM/ RG INDUSTRIES/
KISWORK/ LANCO
MOTORS CROMPTON/ JYOTI/ ABB/ MARATHON
KIRLOSKAR
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POINTS FASTING | NORTHING
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STP2  |323623.790 |2843934.931
STP3 323476.168 |2843961.53¢
STP4  |323458.430 [2843863.124
NOTE:-

1 ALL LEVELS ARE INMETERS. UNLESS OTHER WISE MENTIONED.

2.ALL LEVELS ARE CARRIED FROM THE BENCH MARY
. OF GANDAK RIVER.

3, TOTAL SURVEYED = 39476.215 SQMTS (ATO D)
9.754 ACRES
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4, TOTAL AREA OF STPBOUNDRY = 15000 SQMTS (STP1TO STPl)
3.706 ACRES
3 Acres 28 24GUNTAS
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yner ~ : Bihar Urban Infrastructure Development Corporation Ltd. Patna
oject : Sewerage Network and 22 MLD STP Plant For Hajipur Town
ntractor  : Tri-Tech (Beijing) Company Ltd. Beijing (New Delhi)

)c. Name : Hydraulic Design Calculations for Terminal Pumping station (TPS)

)c. No. : TT/BEIIHJI1051ITPS/A01 ‘ REV. 01 DT. 30.11.2012
.NO.- PARAMETER VALUE UNIT

1.0 DESIGN FLOWRATE

Average Flow Rate, Q, : 33.000 : MLD
1375.000 M3/Hr
0.382 M¥/s

Peaking Factor, PF 2.250 o
Peak Flow Rate Qp = Q, * PF : 3093.750 M?/Hr
0.859 M¥s

.0 RECEIVING CHAMBER

Outfall Sewer to Receiving Chamber Invert Level o : 39.000 M
Outfall Sewer Diameter : 1.200 M
Outfall Sewer Soffit Level : -40.200 M
Finished Ground Level (Considered) : 46.400 . M
Height, Top of Receiving Chamber (Above Ground) : 0.900 M
Receiving Chamber Top of Structure Level : 47.300 M
Outfall Sewer Capacity, Qp : 3093.750 M/Hr
_ 0.859 M¥s
Sewage Level in Ouitfall Sewer (Considered, To be confirmed
after&jﬂed_SBweLNeMorwesjgn,),,,, . 80-000— %
Outfall Sewer Side Water Depth : 0.960 M
Outfall Sewer Top Water Level : 39.960 M
Outfall Sewer Wetted Cross Section Area, A -
Triangle Portion
Triangle Height, H : 0.360 M

Subtended Angle, 8 = Cos -1 (H/ (D/2)) : 53130 = riee, PHD.
Triangle Base, B = D/2 * Sin 6 *2

‘ Professor M . :
- Triangle Area, Ay;=05*H*B

At . ing
dny of Civil Engx%m
i ote of Technolto HU)
I a8i-021005 INDIA

IX-‘!@U"C calculation for TPS Pana 1 nf 2



' NO. PARAMETER

Circle Segment Portion .
Subtended Angle, 8, = 360" - (6 * 2))

Outfall Sewer Wetted Cross Section Area, A,
Outfall Sewer Wetted Cross Section Area, A = A+A,
Outfall Sewer Velocity, V=Qp / A

3.0

_Coarse Screen Channel Invert Level

Velocity Head, V¥/2g

Exit Head Loss Co-Efficient, K

Exit Head Loss, K * V2/2g

Receiving Chamber Top Water Level

Say
Gap, Outfall Sewer Invert - Receiving Chamber Invert

(Considered)
Receiving Chamber Invert Level
Receiving Chamber Side Water Depth

Free Board

MECHANICAL COARSE SCREEN CHANNEL

Peak Flow Rate, Qp

Inlet Sluice Gate Width, W

Inlet Sluice Gate Side Water Depth, Z
Velocity (across Sluice Gate), V = Qp/ W*Z
Velocity Head = 2/ 2g

Sluice Gate Head Loss Co-Efficient

Head Loss across Sluice Gate, K * V?/ 2g

Say

' Coarse Screen Channel Top Water Leve! (U/s)

Coarse Screen Channel Side Water Depth (U/s)

Head Loss across Coarse Screen (Refer Process Calculations)

Coarse Screen Channel Top Water Level (D/s)
Coarse Screen Channel Top of Structure Level
Free Board

Finished Ground Level

Tydraulic caleufation for TPS Page 2 of 3

VALUE UNIT

253.740
0.797 M2
0.970 M2
0.886 M/s
0.040 M
1.000
0.040 M
39.920 M
39.900 M
- 0.250 M
38.750 M
1.150 M
7.400 M '
0.859 MYs
0.900 M
0.900 M
1.061 M/s
0.057 M
0.800
0.046 M
0.050 M.
39.850 M
38.750 oM
1.100 M
0.150 M
39.700 M
47.300 M
7.450 M
?}6. ‘ ' Banerjee,Ph.lM
] V Ofe'ss'(;%ngineering
-?zﬁﬂg,tt:i?%‘:chnozogy(s.ﬂ.u.x

by 1, Al TT%‘"‘
Wa nasi-221000 INGEA




5.NO. PARAMETER

RAW SEWAGE SUMP (WET WELL)

Coarse Screen Channel Invert Level

Free Fall, Fine Screen Channel IL - Raw Sewage Sump TWL
Raw Sewage Sump Top Water Level

Raw Sewage Surhp Side Water Depth

Raw Sewage Sump Invert Level

Finished Ground Level

Dry Well Plinth Level _

Height, Dry Well Plinth Level (Above Ground)

Raw Water Sump Top of Structure Level '

Raw Water Sump Free Board

< oap institute $
Loan Institu : Lasos TNDIA |

3TAN 251

VALUE

38.750

0.300
38.450
1.450
37.000
46.400
47.300
0.900
47.300

8.850

draulic calculation for TPS Page 3 of 3
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wner : Bihar Urban Infrastructure Development Corporation Ltd. Patna
roject : Sewerage Network and 22 MLD STP Plant For Hajipur Town
ontractor : Tri-Tech (Beijing) Company Ltd. Beijing (New Delhi)

oc. Name : Pumping Head Calculations for Raw Sewage Transfer Pump-TPS

oc. No. : TT/BEI/HJ/1051/TPS/A02 REV. 00 DT. 30.11.2012
S.NO. PARAMETER : ‘ VALUE UNIT

Note: Calculations shown below are tentative subjéct to finalization of Hajipur Zone 5 Sewer

Network Design.
1.0  Individual Pump Flow Rate, Q : 520.000 M3/Hr
| 0.144 MP/s
Total Nos. Pumps ’ : 5.000
Nos. Pumps Working : 4.000
Nos. Pumps Stand-By : 1.000
Combined Pump Flow Rate : 2080.000 MHr
0.578 M%/s
2.0 STATIC HEAD CALCULATION
Raw Sewage Sump Invert Level : 37.000 M
Stilling Chamber Top Water Level : 48.700 M
Static Head _ : 11.700 M

3.0 PIPE FRICTION LOSS - 300 NB DI K7 INDIVIDUAL DELIVERY

" ~Pump Flow Rate, Q T 0144 Ms
- Pump Delivery Pipeline Diameter, D : 0.300 M
Pump Delivery Pipeline Length (Max), L. : 10.000 M
Pipe Velocity, V = Q/ (T7*D*D/4) : 2.043 M/s
Hazen William Equation, V = 0.849 * C * R%%3* g%
Hazen William Co-Efficient, C (CPHEEO Manual) : 100.000
Banerjep Ph.D.

Hydraulic Radius, R = D/4 : 0.075Gout
e fessor

Y . ivi ineering

") Pepert of Civil Engin

> "wﬂi Tnstitdte of Technology(B.H.U.)
Y Garangsi-221005 INDIA

'UMPING HEAD CALCULATION FOR RAW SEWAGE TRANSFER PUMP-TPS e Page 1 of 3




5.NO. PARAMETER . ' VALUE UNIT
Friction Slope, S (by Calculation) : 0.02066 M/M
Pipe Friction Loss, Hr =S * L : 0.207 M
4.0 PIPE FRICTION LOSS - 600 NB DI K7 COMMON DELIVERY HEADER
Pump Flow Rate, Q : 0.578 M%/s
Pump Delivery Pipeline Diameter, D : 0.600 M
Pump Delivery Pipeline Length (Max), L : 20.000 M
Pipe Velocity, V = Q/ (TT*D*D/4) : 2.043 M/s
Hazen William Equation, V= 0.849 * C * R%%* g%%
Hazen William Co-Efficient, C (CPHEEO Manual) : 100.000
Hydraulic Radius, R = D/4 : 0.150 M
Friction Slope, S (by Calculation) : 0.00920 M/M
Pipe Friction Loss, H: =S * L : 0.184 M
5.0 FITTINGS LOSSES - PUMP SUCTION
Pump Flow Rate, Q . | : 0.144 M¥s
Pump Suction Diameter, D : 0.250 M
Suction Velocity V = Q/(TT/4*D*D) : 2.942 M/s
Velocity Head = V?/2g : 0.441 M
Entrance Loss Co-Efficient, K : 0.500
Pump Suction Fittings Losses = K * V¥2g ' : 0.221 M
6.0  FITTINGS LOSSES - 300 NB DI K7 INDIVIDUAL PUMP DELIVERY
Pump Flow Rate, @ . 0.144 M%s
~Pump Delivery Pipeline Diameter, D - : 0.300 M
Delivery Velocity V = Q/(T/4*D*D) T 2.043 M/s
Velocity Head = V?/2g : 0.213 M
Loss Co-Efficient, Reducer 300 NB - 250 NB, K; : 1.000
Loss Co-Efficient, 90° Bends, K, : 1.000 _
~ Nos. 90° Bends, N Banerjee, Ph.D.
Professor

- Loss Co-Efficient Non Return Valve, K,

Page 2 of 3




S.NO.

7!0

7.0

PUMPING HEAD CALCULATION FOR RAW SEWAGE TRANSFER PUMP-TPS Page 3 of 3

PARAMETER : VALUE UNIT

Loss Co-Efficient Butterfly Valve, Ks : 1.000
Total Loss Co-Efficient K = (K, + N*K, + K4 + K5) : 6.500
Pump Delivery Fittings Losses = K * V?/2g : 1.383 M

FITTINGS LOSSES - 600 NB DI K7 COMMON DELIVERY HEADER

Pump Flow Rate, Q : 0.578 M?/s
Pump Delivery Pipeline Diameter, D : 0:600 : M
Delivery Velocity V.= Q/(T1/4*D*D) : 2.043 M/s
Velocity Head = V?/2g : 0.213 M
Loss Co-Efficient, 90° / 45° Bends, K : 1.000

Nos. 90° / 45° Bends, N (Max) : 4.000

Exit Loss Co-Efficient, Kg : 1.000

+ K5 + K6) : 5.000 .
Pump Delivery Fittings Losses = K * V?/2g : 1.064 M

TOTAL HEAD LOSS CALCULATION

Total Head Loss = Static Head + Friction Loss +

Suction Fittings Loss + Delivery Fittings Loss : - 14.758 M
Pump Delivery Head (Required) . 14.800 M
Pump Delivery Head (Provided) : 17.000 M
Pump Rating o : 45.000 KW

. 19 :ngmee““g-

Departmen / T gl 7.
7 diaxg Institutee T"chn?loi.”-}-"‘g 1
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