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PART – 1 

PROJECT REQUIREMENT 

Note: The specifications for various materials, equipment’s, plants and execution 

of work components given in the Bid Documents here after are generic. Only the 

specifications for those components which are covered in these scope of work 

shall be applicable to this Bid Documents/DNIT 

 

1.1 DEFINITIONS 

The words, terms and expressions beginning with capital letters and defined under 
various sections including General Conditions and Special Conditions of Contract shall, 
unless the context otherwise requires, have the meanings as described thereto / 
herein: 

a) “Battery Limits” shall mean the boundary within which the Contractor has the 
responsibility of providing services in accordance to the terms and conditions 
under this Contract; 

b) “MC” means Municipal Corporation, Faridabad; 

c) “Customer Relation Management Centres” means the special centres, planned 
and established by the Contractor to provide commercial and public relations 
services to Customers; 

d) “Customer or Consumer” means the registered user of the water supplied 
through the meter at the private tap; 

e) “Contract Commencement Date” means the stipulated date of commencement 
of contract indicated in work order issued after signing of the agreement or as 
decided by the Department. 

f) “Contract Completion” means the Contract Completion Date as mentioned in 
the Contract Completion Certificate issued by the Department’s Representative 
to the contractor on fulfillment of his obligations in respect of both the Design-
Build and the Operation Service; 

g) “Contract Date” means the date on which the contract is signed; 

h) “Contractor/Bidder” are synonymous words and shall means the agency 
responsible for Design Build & Operating & Maintaining the entire waste water 
system as specified in Scope of work; 

i) “Contractor's Personnel” means personnel hired and deployed by the 
Contractor under  provision of Works and Services but excluding the (MC) or 
PHED Personnel; 

j) “CPHEEO” means the Central Public Health and Environmental Engineering  
Organization under the Ministry of Urban Development, Government of India; 

k) “Critical Measurement Points” means the locations agreed for undertaking 
measurement for facilitating the monitoring of minimum Service levels 
stipulated in Clause of Performance Standards; 

l) “Design Build Period” means the period commencing from contract 
commencement date to completion of design and construction testing 
commissioning and trial runs of the permanent works; 

m) “Development Period” has the same meaning as Design Build Period; 
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n) “Electricity Department” means the local service provider supplying electricity 
for facilitating Operation of the facilities; 

o) “Employer” means Municipal Corporation Faridabad; 

p) “ESR” means Elevated Service Reservoir; OHSR (Over Head Service 
Reservoir), OHT (Over Head Tank) has the same meaning as ESR; 

q) “Existing Assets” means infrastructure components, plant, machinery, 
equipment and any other units existing at the site as on the Commencement 
Date in the Departments custody; 

r) “EPS” means Effluent Pumping Station; 

s) “Government Agencies” means all those agencies comprising of local, state 
and central government authorities directly or indirectly connected to provision 
of water and waste water collection services to the customers in Faridabad; 

t) “IPS” means Intermediate Pumping Station/Sewage Pumping Station ;  

u) “Mandatory Works” means, works which are listed in the Bill of Quantities and 
are required to be constructed, installed or erected and commissioned and/or 
rehabilitated including those during Operation and Maintenance period and in 
line with the provisions of this Contract unless such works require change of 
scope or design as agreed, as part of the works; 

v) “Minimum Service Levels" means the levels of service to be maintained in the 
operations, maintenance and management and service delivery to Customers, 
described in Clause of Performance Standards . 

w) “Minor Maintenance” means routine preventive or corrective maintenance 
works such as minor repair, reconditioning, or replacement of spare parts to 
ensure serviceability of existing and new infrastructure assets procured and 
installed by the Contractor including, pipes, electrical equipment, flow meters, 
pressure monitoring equipment, and Customer meters, starter panel, electro-
mechanical equipment etc.; 

x) “Mobilization Period” means the period in which activities defined in this  
volume would be completed. It is the period commencing from the Contract 
Commencement Date and extends up to limit mentioned further in this 
document; 

y) “New Assets” means infrastructure components, plant, machinery, equipment 
and any other units procured, supplied, installed, erected and commissioned 
by the Contractor during the Implementation period other than those existing 
on the site as on the Commencement Date; 

z) “Operating Payments” means the eligible payments towards operation, 
maintenance, repairs and service delivery after meeting the stipulated 
performance indicators; 

aa) “PHED” means the Public Health Engineering Department, Govt. of Haryana; 

bb) “Planned Maintenance” means activities required to undertake preventive 
maintenance of any or all assets existing or proposed to be installed under the 
Contract and /or those taken over for operations under this contract; 

cc) "Project" means “Sewerage system for Faridabad town”; 

dd) “Project Report” means the Reports of Sewerage system of Faridabad town; 

ee) “Release Event” shall mean an event such as non-availability of electricity etc., 
or an event of force majeure; 

ff) “DULB” means Directorate of Urban Local Bodies or its successor agency and is 
synonymous with “Department” 

gg) “SBR” means Sequential Batch Reactor; 



Sewerage Project under AMRUT             Bid Document  
 

 
3 

hh) “Scheduled Design Build Completion Date” or “SDBCD” shall mean the date by 
which the construction of all the Works as per the agreed Service 
Improvement Plan are to be completed, commissioned and certified by the 
Department’s Representative; 

ii) “Schedules or Schedule” means the schedules forming part of this contract, or 
any one of them, as the context requires; 

jj) “Scope  of  Services”  shall  mean  all  those  services  to  be  provided  by  the     
Contractor  in accordance to the obligations, activities, responsibilities and 
tasks in implementing the contract; 

kk) “Service Area” means the area where Contractor and/or DULB or its successors  
is responsible for collection of sewerage from the Customers; 

ll) “Sewerage Charges" shall mean the charges of sewerage services to the  
customers payable to the Department as fixed by the Department from time to 
time; 

mm) “Services” means all those activities, interventions, actions and tasks required 
as part of the implementation of design built works including all planning, 
design, detailed engineering, procurement, construction, rehabilitation and 
operations, maintenance, and management in sewerage services to the 
Customers in Faridabad town; including all those activities as defined in the 
Scope of Services; 

nn) “SIP” mean Service Improvement Plan proposed by the Contractor and 
approved by Department’s Representative; 

oo) “SNI” means Sewerage Network Improvement;  

pp) “SPS” means Sewage Pumping Station which may include Intermediate 
Pumping Station & Main Pumping Station also;  

qq) “STP” means Sewerage Treatment Plant; 

 

1.2 PROGRAM BACKGROUND AND OBJECTIVES 

The Ministry of Urban Development, GOI, have launched AMRUT (Atal Mission for 
Rejuvenation and Urban Transformation) programme in June 2015 to achieve the 
targets of infrastructure. Creation of basic services like water supply, sewerage, urban 
transport and providing amenities in cities to improve the quality of life for all, 
specially the poor and disadvantaged which is a national priority, is the main aim of 
this mission.  

Under this mission, 18 towns are identified in state of Haryana out of which Faridabad 
town of state of Haryana has been selected as one of the beneficiaries under AMRUT 
programme. Under this programme, basic infrastructural services such as water 
supply, sewerage, drainage, urban transport etc amongst others are to be provided to 
improve the quality of life for all, especially the poor and the disadvantaged.  

As per the guidelines under AMRUT mission following items related to sewerage 
sectors have been taken under the program: 

(i) Rehabilitation and expansion of sewerage network including property 
connections.  

(ii) Waste water treatment system in suitable area  

Major scope of works in this scheme shall include: 

a) Construction of the sewerage network, including property connections and 
road restoration, etc.; 
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b) Construction of Intermediate / Main sewage pumping station, Sewage 
Treatment Plant, etc.  

c) Provision for infrastructure for re-use of treated effluent for parks and green 
spaces, etc. 

 

1.3 PROJECT OBJECTIVE 

The Program objective is to improve the economic development by providing the 
infrastructure and service in the sewerage sector. The improvement of quality of life 
and thereby effective contribution of beneficiary people in the economic activity is 
expected. The project therefore focuses on service delivery along with the creation of 
quality assets and service delivery monitoring systems. Objective of the project is to 
collect all sewage generated within the project area of Faridabad town through 
sewerage network and providing treatment facilities.  

Services under this contract shall cover: 

 Design & Build (Design, Construction and commissioning of the project 
components,  including continual designs submissions and approval as per the 
project methodology approved during SIP preparation) 

 Operating & Maintenance of created assets for 5 years after defect liability 
period of 1 year.  

 

1.4 INTRODUCTION OF PROJECT TOWN 

Faridabad  is  the  largest  city  in  the  north  Indian  state  of  Haryana  in  Faridabad  
district.  It  is  a  leading  industrial  centre  and  situated  in  the  National  Capital  
Region  bordering  the  Indian  capital  New  Delhi.  It  is  surrounded  by  Delhi  to  
its  North,  Noida  to  its  North  East,  Greater  Noida  to  its  East  and  Gurgaon  to  
its  West.  The  river  Yamuna  forms  the  eastern  district  boundary  with  Uttar  
Pradesh.  Government  of  India  included  it  the  second  list  of  Smart  Cities  
Mission  on  24  May  2016.  The  area  of  town  within  the  municipal  limit  is  
202.10  sq.  km. 

Faridabad was founded in A.D. 1607 by Shaikh Farid, treasurer of Jahangir, with the 
object to protect the highway which passed through the town.  Shaikh  Farid  built  a  
fort,  a  tank  and  a  mosque  which  are  in  ruins.  Faridabad  became  12th  District  
of  Haryana  State  on  15th  August,  1979.  Population of Faridabad Town as per 
census 2011 was 1414050.  

Location 

Faridabad  is  located  at  28025´N  latitude  and  77018´E  Longitude  in  the  eastern  
part  of  Haryana,  north  India.  It  is  one  of  the  fast  growing  town  of  Haryana  
at  a  distance  of  32  Km  from  Delhi  and  10  Km  away  from  Badarpur  border  
of  Delhi  on  National  Highway  no.  2  (Delhi-Agra  road).  Topography  of  town  is  
more  or  less  flat  slopping  towards  the  South  Eastern  side  having  Aravali  hills  
North  Western  side.   

The  town  has  total  six  major  drains  passing  through  the  heart  of  the  city  
towards  Yamuna.  Out  of  these,  Bhuria  Nala,  Movai  drain  and  Mewla  
Maharajpur  drain  in  zone  I,  which  ultimately  join  and  form  one  drain,  which  
eventually  meets  river  Yamuna.  Sihi  village  drain  and  Ballabhgarh  drain  in  
zone  II  meet  Agra  canal  and  Gaunchi  drain  in  zone  III  meets  river  Yamuna.   

Climate,  Temperature  and  Rainfall 



Sewerage Project under AMRUT             Bid Document  
 

 
5 

The temperature here averages 25.2 °C. The rainfall here averages 604 mm.  
Precipitation  is  the  lowest  in  April,  with  an  average  of  3  mm.  In  August,  the  
precipitation  reaches  its  peak,  with  an  average  of  188  mm.  At  an  average  
temperature  of  34.2  °C,  June  is  the  hottest  month  of  the  year.  At  14.4  °C  
on  average,  January  is  the  coldest  month  of  the  year.  Between  the  driest  and  
wettest  months,  the  difference  in  precipitation  is  185  mm.  The  variation  in  
annual  temperature  is  around  19.8  °C.   

Normal  Annual  Rainfall   542  mm 

Normal  Monsoon  Rainfall 460  mm 

Temperature 

 Mean  Maximum  : 410  C  (May  &  June) 

 Mean  Minimum  :   80  C  (January) 

Normal  Rainydays  :   27 

 

1.5 EXISTING SEWERAGE SYSTEM IN PROJECT CITY 

Faridabad city has been broadly divided into three zones for the sewerage services. 
Zoning has been done in accordance to the topography of the city to facilitate easy 
collection and disposal of sewage. The entire sewage generated from the areas of 
Faridabad with sewers contribute to and discharge into three STPs.  

At present, out of total street length of 1250 km, sewer network of around 638 km 
length of sewer of sizes varying from 150 mm to 1800 mm has been provided 
leaving the gap of 49%.The entire sewage generated from the area of Faridabad 
town with sewers contribute to and discharge into three existing treatment 
plants of capacity 160 MLD situated at following locations:-  

(i)  Badshapur STP having  capacity 65 MLD (20+45) collect sewage discharge of 
Sector 27C, 27D, 34, 35, 36, 37, 38 to 45 with the help of intermediate pumping 
station at sector 33 and MPS at STP campus.  

(ii) Mirzapur STP with capacity of 45 MLD having MPS and IPS  contribute the 
sewage discharges of old Faridabad, Huda Sector 1 to 15,  16 to 21 and 27 to 33 
and 44 with some part of Ballabhgarh region also.  

(iii)  Pratapgarh STP with 50 MLD capacity contributes sewage discharge of NIT area, 
Industrial area, Jawahar colony, Dabua colony and sector 22 to 26. The various 
Intermediate pumping station at sector 25, 24, 22 lift the sewage and discharge 
into this STP.   

1.6 SCOPE OF WORK  

1.6.1 This part describes extents of work and department requirements for works in 
brief: 

Table: Scope of work and services  

S.N. Components Indicative Works 
1.  Detail Design Engineering based on Survey  

works and consisting of but not limited to 
Hydraulic  modeling using suitable software 
for Waste Water Components such as 
Sewer network, planning and design of civil, 
structures, electro-mechanical equipments,  

For Project area. Also to keep in 
view future development of adjacent 
area in ULB limit. 
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instrumentation SCADA etc., 
2.  Detail design and construction of Sewer 

Network of various sizes from 1600 mm to 
1800 mm. 
 

18.27 Km Sewerage Network has 
taken in scope of work including the 
areas of extended MC limit, The 
size- wise abstract of proposed 
sewer lines taken in the project are 
placed  as below : 

 
 
 

New Sewerage 
Size (mm) Length (m) 

200 5000 
250 2500 
1600 2090 
1800 8679 
Total 18269 

 

3.  Design Construction of Brick Masonry 
chamber 

Total 83 nos. as per details below: 
1200 x 900 mm -     83 

4.  Design and construction of Pre-Cast RCC 
M-40 grade circular manholes 

Total 332 nos. as per details below: 
1200 mm dia-           332 nos. 

5.  Design and construction of Cast in situ RCC 
M-30 grade circular manholes 

Total 187 nos. as per details below: 
1600 mm dia-             42 nos. 
1800 mm dia-           145 nos. 

6.  House Sewer Connection Total = 500 
450 x 450 mm -        450 nos. 
450 x 600 mm-           50 noa. 
 

7.  Construction of 2 Main Pumping Stations   1 No. MPS at Partapgarh having 
ultimate peak flow of 256.5 MLD 

 1 No. MPS at Mirzapur having 
ultimate peak flow of 112.50 
MLD 
 

8.  Dismantling & restoration of existing 
surfaces i.e. brick work/bituminous road/CC 
road/Interlocking pavers. 

As per scope of work 

9.  Operation and Maintenance of sewerage 
system including  
(i) Sewerage network - Property connection, 
road restoration and other ancillary works 
created under the contract.  
(ii) IPS & MPS 
 

From Initial commissioning date till 
contract completion date. (1 year 
Defect Liability period + 5 year 
O&M thereafter). However for the 
road restoration, the O&M 
responsibility shall be upto the 
completion of DLP. 

10.  Provision for vehicles required for making 
inspection of sewer network and SPS and 
STP by the inspecting authorities and 
consultant.  

2 nos. for 18 months  

11.  Provision for inauguration of project 
including all tenting arrangement, flowering 
and foundation stone laying ceremony at 
site. 

Job 

 

The Scope of Services shall include all technical, managerial, administrative, 
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commercial, environmental, and social interventions as required in accordance 
with acceptable, management practices. The Scope of Services mentioned in Table 
above is indicative only and the contractor is required to undertake his own 
detailed investigation of the Project Facilities to determine the complete Scope of 
Services for achieving the Minimum  specified Service Levels and for quoting the 
rates for items in the tender. No extra payment will be made for conducting 
survey, reviewing and redesigning . 

 

 
 

1.7 DETAILED SCOPE OF WORKS AND REQUIREMENTS FOR SEWER NETWORK  

 1.7.1 The Sewerage Network to be Designed, Built, refurbished, operated and 
maintained,  Tested and Commissioned by the Contractor shall comply with the 
guidelines as contained in (i) Bid Document (ii) “Manual on Sewerage and Sewage 
Treatment – Part A (Engineering), Part B (O&M) and  Part C (Management” 
Latest Edition(s) published by the Central Public Health & Environmental 
Engineering Organization (CPHEEO), Ministry of Urban Development, Government 
of India) and (iii) IS Codes. 

1.7.2 The scope of work under this section shall include but not limited to the following 
and as specified in Bill of Quantities/Tender drawings/Approved drawings. 

(i) Review of Departments Representative’s proposals and designs:  

The Contractor has to  

a)  undertake field survey of the entire area proposed for coverage with 
sewerage,  

Conducting Survey for laying of sewers for proposed alignment and levels, 
at every 30 meters interval and other necessary locations before execution 
of the work including all data required for generating L section. Submission 
of survey drawings showing L-Sections, ground levels at every 30 meters 
interval and other necessary locations, detailed strip plans showing 
adjacent structures etc., in AutoCAD for approval of the Departments 
representative before execution of the work.  

b) check the actual levels with the levels used in the Departments   
 Representative’s proposal, 

c) review designs of sewerage system, 

d) re-design the sewers (using Software) and undertake detailed design of 
sewage pumping systems wherever necessary and prepare revised 
drawings,  

e) submit the revised designs & drawings and obtain approval of the 
Departments Representative.  

Note: The Quantities, levels mentioned in DNIT are indicative only and the 
contractor is required to undertake his own detailed investigation of the 
Project Facilities to determine the complete Scope of Services. The bidder 
has to consider above aspects and make provision for while quoting the 
rates in the tender. No extra payment will be made for conducting survey, 
reviewing and redesigning. 

 (i) Earth work excavation for pipeline trenches and manhole chambers 
including depositing on bank including, danger lighting and using sight rails 
and boning rods at every 100 meters and wherever necessary, including 
shoring, strutting, bailing out water, as directed with all lifts & lead etc., 
complete as per Bill of quantities for different strata and depth ranges. 
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(ii) De-watering for Excavation in all classifications in watery situation or foul 
conditions towards for all depth ranges, with all lead and lifts etc., 
complete. 

(iii) Providing erecting and removing three tier Barricading firmly including cost 
and conveyance of all materials, labour, lead and lift charges complete. 

(iv) Construction of all appurtenant structures such as Brick, RCC Cast in-situ / 
Pre-cast manhole structures having house sewer connection and other 
structures coming in contact with sewage with SFRC frames & covers, ferro 
cement/plastic encapsulated M.S. footsteps, drop manholes, pipe supports, 
drain and road crossings, etc. as per Bill of Quantities, approved drawings 
and relevant IS codes  including all temporary works and safety measures. 

(v) Interlinking the existing sewer lines with proposed lines and vice versa. 

(vi) Providing DWC pipes for House Service Connections from Manholes / Sewer 
lines as per specifications and approved drawings and as directed by the 
Departments representative etc. including all materials such as connecting 
pipes, earthwork, pipe line laying and jointing, bedding etc. complete as 
per Bill of Quantities items of work. 

(vii) Backfilling the trenches in layers of specified thickness, material as per 
detailed specifications of Civil Works of Haryana PWD/PHED.  

(viii) Providing Road crossing by adopting Trench less Method as per detailed 
specifications  as per items in bill of quantities at locations shown in the 
approved drawings, specifications and as directed by the Departments 
representative. All other road crossings are also to be done by the 
contractor, by deciding a suitable method as per the instructions of the 
Departments Representative. 

(ix) Providing laying, jointing of sewer line below Railway line, GT road with 
Micro Tunneling Trenchless Method as per quantity mentioned in BOQ. 

(x) Taking all measures for complying to the Environmental Management Plan 
and monitoring the same as per detailed specifications. 

(xi) Contractor shall be responsible for providing insurance as provided in 
Contract data. 

(xii) Testing and commissioning the sewers after laying and construction of 
manholes as  per detailed specifications. 

(xiii) Submission of As Built Drawings of sewer lines & its appurtenances, 
including L-sections and plans as per specifications including existing 
laterals for which the Contractor has conducted the existing system level 
survey showing the entire sewer network in the scope of this contract. The 
scope also covers associated civil works including protective works, 
encasing of pipes with concrete and RCC NP3/ NP4 / DI and HDPE PE/ 
HDPE DWC, PVC pipes at road crossings, all safety measures etc. 

(xiv) All works shall be done as per the specifications in Bill of 
Quantities/Drawings and in compliance to the Technical specifications and 
as directed by the Departments representative. The work shall be executed 
on single rate basis. Indicative Drawings related to the works to be done, 
are given for guidance of the Contractor. For the execution of Works, exact 
details will be given by contractor in construction drawings based on the 
alignment drawings given by the Contractor. The prospective bidder is 
expected to visit the site of works at his own expense to fully study the 
local conditions and to familiarize with the working area and local 
conditions and include  all such factors in his quoted rates. 

(xv) Trial run of the System:- After commissioning of works or a section of the 
completed works, the Contractor shall conduct trial run to demonstrate 



Sewerage Project under AMRUT             Bid Document  
 

 
9 

satisfactory performance to the Departments representative prior to 
declaring commencement of O&M. 

(xvi) To co-ordinate with the Operation and Maintenance staff and concerned 
officers of PHED, PWD, Forest, BSNL, Gram Panchayat, Mining, Army/ 
Defence, electric supply company and personnel of local water supply 
system or any other department/ agency, with the district administrative 
offices and other offices for necessary approvals and certificates wherever 
required. 

(xvii) For laying of pipe line and construction of any component of project the 
cost of shifting of electrical poles, transformers, telephone line, trees etc., 
if required shall be reimbursed to contractor. The permission fee for 
crossing of NH/SH and railway crossing shall also be reimbursed to the 
contractor on submission of the original bill of concerning department along 
with proof of payment done. The contractor  shall be responsible for any 
damage occurred to telephone lines, electricity cables, OFC cables, cutting 
of trees, cables, distribution/pumping water mains and gas pipes, sewer 
lines, drains, buildings/structures constructed by other departments/ 
agencies while laying sewer pipeline or construction of any component of 
the project and shall be liable to pay the amount levied by respective 
departments/ agencies for the repair and/or damages so occurred. 

(xviii) Reference bench marks for Reduced Level shall be adopted as fixed by 
Survey of India Department. 

(xix) The contractor shall submit geo-referenced AUTOCAD/ Shape files 
drawings compatible with GIS software, for the complete proposed 
components.  

(xx) Restoration of road surface after completion of backfilling of the earth shall 
be a part of the work. 

(xxi) Providing  vehicles for inspection of sewer line and pumping stations for 
entire contract period as per detailed scope of work.   

(xxii) Organising Inaugural Function and Foundation Stone laying ceremony of 
project including tenting arrangements, flowering and other required items 
at site.  

(xxiii) Site office shall be provided during execution period till completion of work. 

1.7.3 Contractor’s Inspection of Sites 

 The Contractor is deemed to have visited the sites and familiarized himself of the 
conditions and restrictions under which the work will be executed. The omission of 
any details shall not relieve the Contractor  of  his  prima  facie  obligation  and  
responsibility  under  the  Contract  to  carry  out  and successfully complete the 
contract. The Departments Representative will entertain no monetary or other 
claims, made by the Contractor on the grounds of ‘want of knowledge’. 

1.7.4 Work plan 

 The Contractor shall prepare the work plan for the execution of works, which 
includes procurement of pipes before starting of the works. The Contractor shall 
submit the planning (Survey, reviewing and redesigning, Construction, Quality 
control, and Commissioning) within 14 days after issue of letter of acceptance and 
take necessary approvals for the same. The planning’s shall be done for resources 
such as material, manpower, cash-flow etc. to complete the works as per agreed 
time. The planning shall include all allowances to guard against delays caused due 
to inclement weather or its effects (such as floods or draughts), fire or industrial 
disputes, unless such events could not reasonably have been foreseen by an 
experienced Contractor. 
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1.7.5 Alignment Survey and the L-Sections 

 The Contractor shall carry out the Survey work for laying of sewers  for proposed 
alignment and levels, at every 30 meters interval and other necessary locations, 
before execution of the work, including all data required for generating L section. 
Contractor shall submit the survey drawings showing L-Sections, ground levels at 
every 30 meters interval and other necessary locations, detailed strip plans 
showing adjacent structures etc., in latest version of AutoCAD & GIS for approval 
of the Departments representative before execution of the work. The Contractor 
shall be deemed to have considered this aspect and made provision, while quoting 
the rates in the tender. If the alignment and flow directions of the sewers are to 
be changed according to the site conditions and the Departments representative 
agrees to that, the Contractor has to redo the alignment and level survey at every 
30 m and junction points, and submit all the details in latest version of Auto Cad & 
GIS in soft form to Departments Representative, for re-design of that particular 
stretch and take up the work on receipt of approved designs from Departments 
Representative. 

1.7.6 Working Drawings 

The Drawings prepared by the Department’s Representative, are called 
Department’s Representative’s Indicative Drawings and may be modified, added or 
created new  as provided by the following clauses. 

 The proposals shown on the Department’s Representative’s Drawings are 
based on information available prior to preparation of the Tender 
Documents. All levels indicated or proposed are based on survey 
information previously available but will need to be revised subject to the 
results of survey and site investigation carried out by the Contractor during 
SIP. 

 Working Drawings of the designs carried out by the Contractor shall be 
submitted by the Contractor to the Department’s Representative. Working 
Drawings shall include, but not be restricted to, pipeline  plans and profiles, 
reinforcement detail drawings and bending schedules, equipment drawings, 
drawings for approval of equipment’s, equipment installation drawings, 
shop drawings for structural steel and miscellaneous metal work, and 
drawings for other work for which the Department’s Representative's 
approval is required. 

It shall be the Contractor's own responsibility to prepare such Working 
Drawings as he may require for the proper setting out and construction of all 
structures and facilities. Work shall not commence on an individual structure or 
facilities until the relevant Working Drawings have been approved by the 
Department’s Representative. 

    All dimensions shall be in SI units and each drawing shall be properly 
identified by a drawing head and a numbering code in the form 
prescribed by the Department’s Representative after contract 
commencement. 

    The Contractor shall submit 5 (five) copies of all drawings for approval. 
   Any changes or modifications to the Working Drawings that the    

Department’s Representative considers necessary shall be made by the 
Contractor promptly and the drawings resubmitted for approval. 

•    Approval of Working Drawings will be given by the Department’s 
Representative in the form of a stamp "Released for Construction" 
together with the date and signature of the authorized representative. 
Only those Working Drawings carrying the signed and dated stamp shall 
be used for execution. 

    Copies of all such approved Working Drawings shall be supplied to the 
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Department’s Representative by the Contractor immediately after 
approval. The cost of preparing and providing all Working Drawings shall 
be included in the Contract Rates. 

Should it be found at any time after approval has been given by the 
Department’s Representative to a Working Drawing submitted by the 
Contractor that the said Working Drawing does not comply with the terms and 
conditions of the Contract or that the details do not agree with the Working 
Drawings previously approved, such alterations and additions as may be 
deemed necessary by the Department’s Representative shall be made therein 
by the Contractor and the work carried out accordingly without entitling the 
Contractor to extra payment on account thereof, except where such 
alternations and additions are to be made in direct consequence of written 
order by the Department’s Representative to vary the Works. Contractor shall 
be wholly responsible for correctness of all the drawings and designs for all the 
components of the project. 
No examination by the Department’s Representative of any document 
submitted by the Contractor or of the Contractor's Working Drawings, nor shall 
the approval expressed by the Department’s Representative in regard thereto, 
either with or without modification, absolve the Contractor from any liability 
imposed upon him by any provision of the Contract. Notwithstanding the 
Department’s Representative's approval of the Working Drawings the 
Contractor shall be responsible for any dimensional or other errors. 
 

 1.7.7 As-Built Drawings and GIS Data Creation 
 
On the basis of the Working Drawings as approved by the Department and 
after accounting any changes due to site conditions during the execution of 
work “As built drawing” shall be got prepared from contractor. Such drawings 
shall show the actual arrangements and exact locations of all sewer lines, man-
holes, structures and items of equipment installed under the Contract.  

The Contractor shall submit 5(five) no. of such As-Built Drawings clearly named 
as such to the Department’s Representative for approval before applying for 
the Taking-Over Certificate for the respective Section of the Works. After 
approval of the As Built Drawing the Contractor shall supply an editable 
electronic copy of the drawing. 

During the course of the Works, the Contractor shall maintain a fully detailed 
record of all changes from the approval to facilitate easy and accurate 
preparation of the As-Built Drawing. 

Irrespective of the other contractual prerequisites no Section of the Works will 
be considered substantially completed until the respective As-Built Drawings 
have been approved by the Department’s Representative. 

In parallel with the preparation of as-built drawings, the Contractor shall 
produce GIS data of the constructed works. The contractor conducts all 
necessary survey work, and shall ensure that vertical and horizontal 
measurements shall be captured using the most suitable and cost-effective 
field data collection technology and methodology. All horizontal and vertical 
survey measurements will be referenced to the present Survey of India GIS 
geo reference. 

1.7.8 Road Restoration 

 Road restoration is a critical activity which requires special attention of the 
contractor. Following guidelines should be followed: 
a) The contractor shall have to restore the road up to WBM/ WMM stage 

including refilling trench in layers, watering, rolling and compacting to 
within 10 days after trenching is completed in a particular street/ section. 
The contractor shall ensure that total uncovered length of WBM/  WMM 
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does not exceed 5.0KM at any stage of work and will complete the 
bituminous work regularly. 

b) Contractor shall erect informatory board at his own cost showing type of 
work, inconvenience expected and timeline for various construction 
activities going to take place in a particular street or a particular reach of 
road as per direction of Department’s Representative in charge. 

c) The contractor shall have to do the sequencing of activities as per direction 
of Department’s Representative in charge to synchronize sewer work and 
water pipe line work to minimize the road excavation and restoration in the 
street which will have both pipe lines. 

d) The cutting of existing C.C. pavement shall be done by using mechanical 
cutter to ensure cutting in regular line. 

 

1.8 DETAILED SCOPE OF WORK FOR MPS AND IPS  

The department proposal includes construction of 3 nos. MPS and 4 nos. Intermediate 
Pumping Stations as detailed in table below: 

Table: Proposed MPS, Faridabad 
Particulars MPS Partapgarh MPS Mirzapur 
Average Discharge-2033 (mld) 95 50 
Average Discharge- 2048 (mld) 114 50 
Peak factor 2.25 2.25 
Incoming sewer size (mm) 1800 1800 
G.L. (m) 198.14 198.55 
Depth of Invert level of incoming 
sewer from G.L. (m) 

8.8 4.02 

Point of final discharge MPS to existing pipe line 
within campus 

 MPS to existing pipe 
line leading to  STP 

Distance of point of final 
discharge/Length of rising main 
(m) 

170 200 

Boundary wall at MPS site (m)  - - 
Road pavement with foot path ( 
sqm) 

850 310 

D.G. Set with shed Yes Yes  
Transformer Yes Yes 
Instrumentation Yes Yes  
H.T. Station Yes Yes 
No. of External Lighting 8 8 

 
 
 

NOTE:  
1) The Quantities and proposals mentioned in above table are indicative only 
and the contractor is required to undertake his own detailed investigation of the 
Project Facilities and designs to determine the complete Scope of Services for 
achieving the Minimum specified Service Levels. As the contract is on lumpsum 
basis  especially for SPSs (MPSs & IPSs) , the bidder is required to make the 
detailed design after topographical survey and detailed soil investigation.  

 
2) The bidder before quoting his rates must reconfirm the ground level, invert 
level, size of incoming sewer etc. at all the SPS sites. Any variation in  the 
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information given in above Tables regarding these parameters may be 
accounted for while quoting the lumpsum rate for these SPS. 
 
3) The lumpsum rates quoted by the bidder shall also be inclusive of the cost of 
rising main, boundary wall and road pavement area  for the quantities as given 
in above Tables. Payment for any increase/decrease in length of rising main, 
boundary wall and area of road pavement shall be made extra/ recovered at a 
mutually agreed rates between the agency and the Engineer-in- Charge. 
 
However, the Scope of Work under this contract includes but is not limited to the 
following in relation to the design, construction, and operation of the Works: 

 Site  Topographic  Survey  and  Geotechnical  Investigations  as  deemed  
necessary  by  the Contractor 

 Testing of Bearing Capacity of the SPS sites. 

 Setting out of the works 

 Site Clearing, Excavation, Leveling, Grading and Backfilling Activities 

 Process and Hydraulic Design 

 Preparation of GA Drawings, Site Layout, Unit Process/Equipment/Facility/Building 
layouts, Hydraulic Profile, Process Flow Diagram, Process and Instrumentation 
Diagram (P&ID) 

 Detailed Sizing, Design, and Engineering, of all units, buildings, structures, and 
equipment (including all civil, mechanical, electrical, architectural, instrumentation, 
control). The MPSs and one IPS are to be equipped with  automation, and SCADA 
components) 

 Design and Construction of all Civil Structures and Building Works 

 Design, Construction and Commissioning of Bypass Lines 

 Submission of Detailed Engineering Designs, Drawings, Process Calculations, Data 
Sheets as per bid requirements 

 Procurement, Supply and Installation, Erection of all Mechanical, Electrical, 
Instrumentation, SCADA Equipment 

 Execution of all Civil, Mechanical, Electrical, Instrumentation, SCADA Works at Site 
including Construction, Erection, Testing 

 Construction of Internal Plant Roads, Curbs, Pavements, Parking Spaces, Compound 
Wall, and Storm Water Drains 

 Sludge from pumping stations shall be the property of the contractor & its 
Transportation and disposal shall be done by him at his own level. MC Faridabad will 
provide the land for disposal of sludge in the vicinity of 20 Km from each SPS, if the 
contractor requires so. 

 Plantation and Landscaping work 

 Receiving Raw Inlet Sewage at site and discharge of to nearby disposal point as 
specified in Employer’s requirements 

 Design, procuring, and commissioning of pipelines, conduits for the disposal of 
IPS/MPS discharge to nearby man-hole/ existing Inlet chamber of STP/ nearby 
drain. 

 Testing, Commissioning, Stabilization, Demonstration of Performance Guarantee of 
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IPS/MPS. This item shall include proper maintenance according to manufacturers’ 
instructions of entire plant and its components during any inactive period that may 
be required if influent wastewater is not available at the time of IPS/MPS 
completion. 

 Submission of Operation and Maintenance Manuals 

 Six (6) years Operation and Maintenance including one year of Defect Liability 
Period of 3 nos. MPS and 4 nos. IPS from the date of completion of the Works and 
successful passing test on completion as per the Conditions of Contract given in 
Volume-1 of bid document. 

 Providing Training Services to Employer’s Personnel 

 Preparation  and  Submission  of  As-Built  drawings  for  all  Civil,  Mechanical,  
Electrical, Instrumentation, SCADA Works. 

 Civil works, Campus development and all such ancillary structures, road works, 
storm water drains, RCC chambers, horticulture, electrical works, forming part of 
the lumpsum work of New Sewage Pumping stations at appropriate location as 
indicated by the Departments representative and as defined herein after. 

 Taking all measures for complying to the Environmental Management Plan and 
monitoring the same as per detailed specifications. 

 For construction of any component of project the cost of shifting of electrical poles, 
transformers, telephone line, trees etc., if required shall be reimbursed to 
contractor under provisional sum. The contractor  shall be responsible for any 
damage occurred to telephone lines, electricity cables, OFC cables, cutting of trees, 
cables, distribution/pumping water mains and gas pipes, sewer lines, drains, 
constructed by other departments/ agencies while construction of any component of 
the project and shall be liable to pay the amount levied by respective departments/ 
agencies for the repair and/or damages so occurred. 

 Organising Inaugural Function and Foundation Stone laying ceremony of project 
including tenting arrangements, flowering and other required items at site.  

 Power supply at IPS & MPS shall be provided by the Department through nearest 
point to the Campus area. From this point to inside campus the responsibility will be 
of the Contractor. Metering room for Metering will be provided by the contractor and 
the contractor will be required to make the remaining supply arrangement for the 
IPS/ MPS campus. Contractor has to inform at least 3 months before requirement of 
power for trial run. Power charges during trial run & commissioning shall be borne 
by the Department. Level of power factor shall be maintained as per norms by the 
contractor. Any penalty due to this shall be borne by the Contractor. 

 Site office at site shall be provided during execution period till completion of work. 

 Installation of required capacity silent DG set at IPS & MPS campus as per the 
details given in Table above. DG set shall  be operated whenever power supply fails. 
DG set will be designed for critical loads i.e. load required for pumping peak flow as 
well as other compulsory loads for operation of other appurtenances & lighting . In 
case, it is not required to be operated during any week, it should be compulsorily 
operated for at least 2 hours in one shift in a week to maintain it in good health 
under intimation to the line agency. Regular stock of diesel and consumption shall 
be maintained. The cost of the fuel i.e. HSD shall be reimbursed to the agency after 
submission of proper bill and proof of actual consumption. 
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 During construction of the plant up to completion and successful commissioning, 
the electricity & diesel charges shall be borne by the contractor. During trial 
testing, stabilization, operation & maintenance period, electricity and diesel 
charges shall be borne by the department. 

• During construction, stabilization , completion and successful commissioning, 
the contractor shall be responsible for arranging the water requirements. During 
operation & maintenance, the water shall be provided by department free of 
cost. 

• The Contractor shall be responsible for the disposal of scour flow from various 
units and waste water from toilets upto Main Pumping Station. 

• The department shall provide 11 kV Power supply along with electricity meter in 
the metering room to be constructed by the contractor (at all MPSs sites and 
any IPS site where HT supply is required ). Bidder scope at such sites shall start 
from the metering room onwards. Power supply at MPS & IPS shall be provided 
by the Department through DHBVN at  nearest point to the Campus area. From 
this point to inside campus the responsibility will be of the Contractor. 
Contractor has to inform at least 3 months before requirement of power for trial 
run. Power charges during trial run & commissioning shall be borne by the 
Department. Level of power factor shall be maintained as per norms by the 
contractor. Any penalty due to this shall be borne by the Contractor. 

• The technical specifications for various items are covered in the tender 
documents. In case any item is not covered or missing, Haryana PWD 
specifications, Manual on Sewerage & Treatment  and relevant IS codes shall 
have to be followed with the approval of Engineer-in-Charge. In case no 
specifications exist in either tender document or either of PWD Specifications, 
Sewerage Manual,IS codes then specifications as finalized by Engineer-in charge 
shall be conclusive and binding. 

• In case of any discrepancy between specifications laid down in this document 
and Haryana PWD specifications / relevant IS codes/other codes, the decision of 
the Engineer-in-Charge shall be final & applicable. 

• Wherever reference is made to Indian Standard Specifications, the latest 
editions shall be applicable including up to date amendments. 

• The contractor shall install equipment provided by one of the approved 
manufacturers as listed in the DNIT. 

• The scope of work along with specifications has been mentioned in the tender 
document. However, if any item is left out in the tender document but is 
essential for proper working and functioning of the IPS/MPS, it shall be provided 
by the contractor and nothing extra shall be payable for the same. The price for 
the same shall deem to have been included in lump sum price bid. 

• Physical inspection of the inlet sewer at the terminal manhole of sewer line and 
reconfirmation of invert level of the sewer at the site shall be done by the 
contractor in consultation with Engineer in Charge or his authorized 
representative.  

• The contractor shall be responsible for arranging sufficient number of diesel 
engine driven pumps for lowering and keeping down the water table below the 
required excavation level to keep the excavation dry for sufficient period of 
construction. Nothing extra shall be payable on this account. However, 
dewatering shall be done in a manner so that cavity formation is avoided. 

• If any underground service such as water mains, electricity poles, electricity 
cables, telephone cables, sewer lines, etc., become exposed and un-supported 
during excavation, it shall be the responsibility of the department to make 
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suitable and necessary arrangements for supporting, restoring and keeping 
these functional. 

• The side slopes for excavation shall be decided by the contractor depending 
upon the sub-soil, strata and availability of land. In case wider excavations are 
not possible due to site conditions, close / open timbering shall be done by the 
contractor as per direction of the Engineer-in-Charge to prevent caving-in of the 
trenches. Nothing extra shall be payable on this account. Entire responsibility for 
any loss of life or property or both due to any negligence or otherwise shall 
solely be of contractor. 
 

1.8.1 General Principles 

a) The Contractor shall carryout all works, wholly, in accordance with the terms 
and conditions of the contract to fulfill the requirement of the project. All the 
materials used and the equipment installed shall be as per the specifications 
defined in the contract. 

b) The Contractor shall conduct site investigations, execute the basic and 
detailed design and Engineering work in compliance with the provisions of the 
Contract, or where not so specified, in accordance with good Engineering 
practice followed internationally. 

c) The Contractor shall design all components of the system as per the 
Obligation table provided in the bid document to meet the minimum 
requirements and specifications stated in Department’s Requirement, General 
Technical Specifications and Standard Specifications of DULB. 

d) The Contractor shall supply all construction materials, manufactured goods, 
labour, machineries, equipment, etc necessary for the installation of the 
works in accordance with Department’s Requirement and Specifications. The 
said plants and materials shall include, but not limited to the following: 

(i) All pipes, fittings, valves and accessories required for the pumping 
stations, etc. 

(ii) All mechanical equipment, accessories and instrumentations 

(iii) All electrical equipment, accessories and instrumentations 

(iv) All related Automation components. 

(v) All materials for concrete, grout, block work mortar and similar products, 

(vi) Paint, whitewash, sealing compounds, painting repair material including 
primer, etc. 

(vii) Steel reinforcement. 

(viii) All materials, forms and appurtenances. 

(ix) All materials required for street and road resurfacing, and other road 
restoration, and/or correction to existing pipes, reconstruction of drains 
and sewers, etc. 

(x) All materials including water, required for testing, flushing and 
chlorinating of pipelines. 

(xi) All machineries, equipment and labour required for installations of the 
works. 

(xii) All materials used for permanent installation in the works shall be new 
and shall conform to the respective clauses of the specifications and if 
not specified they shall conform to good standards of construction 
practice. 
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e)  The contractor shall make his own arrangements for labour camp site and 
its hutments. On completion of work, these shall be removed by the 
contractor, failing which the department will arrange to dismantle the same at 
the risk and cost of the contractor and the dismantled material will become 
the property of the department for which the contractor shall have no legal 
claim. The expenditure so incurred will be recovered from the dues of the 
contractor. The contractor shall also be responsible for keeping all hygienic 
conditions in his labour camp / hutments as desired by Local Health 
Authorities. 

f) The contractor shall take all necessary precautions for the safety of existing 
nearby/adjoining main or lateral sewers, existing structures at SPS/STP site 
and any damage to existing sewers or infrastructure shall be repaired at no 
extra cost by the contractor. 

g) The contractor shall provide a board indicating the name of work, name of 
contractor, name of division, cost of work, date of start, date of completion, 
telephone number, etc. at site at no extra cost to the department on this 
account. 

h) The contractor will be solely responsible for mishaps, if any, during the 
execution of the work. The contractor must get his labour insured by 
Comprehensive All Risk (CAR) policy before the start of work and for the 
entire duration of their work at the site. 

i) The contractor shall not disturb/damage or destroy any hedge, tree, building, 
etc., within the site or his area of operation without the written permission of 
the Engineer-in-Charge. 

j) The contractor shall at all times during the progress of work take all requisite 
precautions and use his best endeavour for preventing any riotous or unlawful 
behaviour by or among the workers and other employees at the work site and 
shall preserve peace and protection of the inhabitants and the security of 
property in the neighbourhood of the work site. 

k) The Contractor shall be responsible for any discrepancies, errors or omissions 
in the specifications, drawings and other technical documents, desired 
output/performance of the Works, whether specifications, drawings and other 
documents have been approved by the Department / Departments 
Representative or not, provided that such discrepancies, errors or omissions 
are not because of inaccurate information furnished in writing to the 
Contractor by or on behalf of the Department Representative. Contractor shall 
not deviate from the specifications prescribed by the Department 
Representative unless the proposed changes will result in better performance 
and cost effectiveness. 

 Generally the following activities shall be carried out but shall not be 
limited to: 

 Detail survey and investigations to be done for design of Proposed 
Sewage Pumping Stations and other ancillary units of pumping stations. 

 Conducting required soil/ strata investigations as per specifications for 
Proposed Sewage Pumping Stations, and all other civil works in all type of 
soil conditions. The Contractor is also required to prepare and submit the 
layout plans of all the components of the Works. 

 All designs shall conform to latest Indian Standard (I.S.) Specifications 
and Codes of Practice unless otherwise specified in the Bid Specifications. 
The design standards adopted shall follow the best modern engineering 
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practice in the field based on any other international standard or specialist 
literature subject to such standard reference or extract of such literature 
in the English language being supplied to and approved by the 
Department’s Representative. In case of any variation or contradiction 
between the provisions of the I.S. Standards or Codes and the 
specifications given in the bid document, the provision given in this bid 
document shall be followed. 

 Preparation and submission of all detailed working drawings on the basis 
of conceptual designs and plans approved by the Department’s 
Representative. 

 Design reviews and appraisals at regular interval, prior to construction of 
works. 

 Submission of the credential of manufacturer for supply of various 
materials, machinery, equipment/instruments for approval of 
Departments representative. 

 Submission of the design/specifications, product brochures, technical data 
sheets, test, Quality Assurance Plan (QAP) and performance certificates 
etc., of all mechanical plant and works (pumps, valves, fittings etc.), 
instrumentation/ automation SCADA system, design of the mechanical, 
electrical components, taking into account the interfaces to the other 
project components/ packages and future extensions of the project. 

 Electric design and electric load calculation, and fulfillment of IEC 
requirement. 

 Construction/ Installation, testing and commissioning of all civil, 
mechanical, electrical and instrumentation works strictly as per scope of 
work, approved drawings, designs, relevant IS codes and specifications. 

 Pre- commissioning checks and inspections as per requirement. 

 Testing of hydraulic, mechanical, electrical and instrumentation system as 
per relevant IS codes and specifications and guidelines. 

 Responsibility to collect, transfer, dispose, discharge and pump the 
sewage generated from property chambers to the downstream 
components of the system from within the sewerage network is solely of 
the Contractor, the Contractor is required to review the designs of the 
Sewage Pumping Stations comprising of all Civil, Mechanical, Electrical 
and Instrumentation  and Automation Control system at his own to 
achieve the objectives of the work. 

 Getting approval of all designs and drawings, material to be used, 
machinery and equipment specifications and the samples, prior to 
dispatch by manufacturer or supplier/ installation/ commissioning of work 
at site is the sole responsibility of the contractor. If any specific 
provision/references have been made in more than one specification, at 
different places in the tender document, the provision which is more 
stringent as per EiC, shall apply. 

 Manufacturing, shop testing, pre-dispatch inspection, transportation to 
site, providing transit insurance, storage, handling at site, installation, 
sectional testing, pre-commissioning testing, commissioning and trial runs 
for all components of the system and the system as a whole, including the 
hydraulic, mechanical, electrical, Electro-Mechanical and instrumentation  
equipment. 

 The submission of As-built drawings of the works submitted in 5 copies 
shall be pre requisite for making final payment of the construction 
component . The contractor shall submit all the completion drawings and 
approved design calculations  on CD ROM/DVD in two sets with proper 
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directory structure. 

 Submission of operation and maintenance manual as per scope of works, 
requirements and specifications. 

 Providing mandatory spares, tools and tackles at the end of the execution 
of physical works as  per list required to be submitted along with the bid. 

 Arrangement of adequate security, watch and ward of the system during 
the execution period to safeguard the equipment and completed section of 
the work from any type of mishandling, theft, fire and other hazards, etc. 

 Weather proof Cement store of minimum storage of 1,000 bags shall be 
provided at site. Pucca  flooring for storage of cement shall be provided 
which shall be min 0.5 m above Ground Level of site. 

 All the structures shall be structurally designed assuming water upto Top 
of Wall (T.O.W.) with no supporting earth/water pressure on other side. 

 Top of outer walls of all RCC structures shall be minimum 0.6 m above 
Formation Level of the site. All outer walls which are less than 1.5 m 
above formation level of site shall be provided with railing. 

 One  number containerized temporary site office of size 20x6 ft, fully air 
conditioned with well-equipped furniture, computer, almirah etc. shall be 
provided at all the three MPS sites & one IPS site along with  washroom 
during entire construction period. 

 All the machinery procured at site shall be placed under proper shed with 
suitable weather protection. 

 All floor cutouts, pits, chambers trenches, etc. shall be covered with 
precast concrete covers or mild steel chequered plates of adequate 
thickness (minimum 8 mm) and stiffening. Lifting hooks shall be provided 
in all cover panels. All uncovered openings shall be protected with hand 
railing. 

 Minimum clear width of all platforms, staircases, etc., shall be 1.2 metres. 

 The area for various buildings/sheds as mentioned in the DNIT is the 
minimum requirement. However, if for proper functioning and workability, 
greater area is required, then it shall be the responsibility of the 
contractor to provide the same within the same scope of work  at no extra 
cost. 

 All wires / cables used in various buildings shall be fire resistant. All power 
and control cabling shall be done overhead on cable trays. Nowhere the 
cable shall be made underground. Cable trays shall be GI Hot dipped, 14 
Gauge with epoxy primer and epoxy paint. All fasteners used for holding 
the cable trays shall be in SS-304 for external and GI for internal. 

 All internal and external lighting shall be provided with LEDs. 

 All MS pipes shall be of minimum 6 mm thickness upto 300 mm dia and 
minimum 8 mm thickness for higher diameters. 

 All valves such as sluice valves, non return valves, air valves, etc., shall 
be of Ductile Iron (DI) provided with rising spindle, unless explicitly 
specified otherwise in the DNIT. 

 All Sluice / Butterfly valves shall be provided with Dismantling Joints. 

 Wherever sluice valves, or any other valve is to be installed below 
formation level of the area, the associated haudi/valve chamber of 
required structural strength and water resistant design shall also be 
constructed by the contractor within the scope of this contract. 
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1.9 SCOPE OF OPERATION AND MAINTENANCE PHASE 

 The Contractor will be required to operate and maintain the created assets in such way 
to meet the performance requirements. 

Contractor shall be responsible for operation, maintenance and management of the 
entire waste water services  in service area covered under the project as detailed below: 

Table  Scope of Works under Operation Phase 

S. No. Obligation Period 
1. Customer services and maintaining the infrastructure 

in Sewerage sector 
From Date of Construction 
Completion Certificate/ 
sectional commissioning. 

2. Operating Pumping Stations and Pumping Sewage 
from SPS to STP or any other discharge point etc 
including maintenance of entire system and 
maintaining the infrastructure (power charges to be 
paid by the Department) 

From Date of Construction 
Completion Certificate/ 
Sectional completion 

3. Managing the sewerage network for collection of 
sewage including maintenance of entire system from 
property chambers upto disposal outfall . 

From Date of Construction 
Completion Certificate/ 
sectional completion 

4. Contractor will provide continuous on-the-job 
trainings that will start from the day the contractor 
gets mobilized, and other capacity building programs 
by the contractor as important regular activities for 
staff of the Department. 

From Commencement 
Date 

 
1.9.1 Operating Obligations for The Works 

The contractor shall operate and maintain the entire works and all other allied 
works under this contract, for the DLP of one year and for 5 yrs O&M. It is to be 
noted that all costs on account of repairs of civil and E&M works, is to be borne 
by the contractor. However the o&m of road restoration shall be done upto the 
completion of DLP. Within his quoted cost, the contractor is to ensure that all 
guarantees as given in this bid document, are maintained during the defect 
liability period (DLP) and O&M period. 

The contractor shall provide on the job training to the Departments staff. At the 
end of the every year of O&M period, an assessment of the condition of the 
pumping stations will be done by Departments Representative and based on the 
assessment, the contractor shall, at no extra cost to  the Department/DULB, 
repair and re-condition all the civil works, electrical & mechanical 
instrumentation, equipments in the concluding month of the O&M period to a 
condition so that they are in running condition. 

1.9.2 General 

The contractor, under the scope of this work shall carry out the following 
activities, but these shall not limit requirement of other activities, which 
otherwise are required as per terms and conditions of contract or to fulfill 
contractual responsibilities or are essential as per good industrial practices. The 
contractor shall be responsible for: 

a) Providing the minimum following specified staff during operation and 
maintenance period and in emergencies.  

Minimum Manpower requirement for Operation in 3 shifts for all the 4 IPS, 3 
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MPSs  (i.e. total manpower for all the three shifts) 

S.No. Manpower Qty. 

1 Electrician  Part Time (0.5 No) (ITI) 

2 Plant Operators  5 Nos. (ITI) 

3 Helpers 2 Nos. (semi-skilled) 

4 Sewer Men  4 Nos.  

5 Supervisor Part Time 0.5 No) 

 

Minimum personnel to be engaged during O&M period for Sewerage : 

Category of Employees Qty. 

Sewer man  1 

 

b) Providing all required consumables required for functioning / operation & 
maintenance of equipment. 

c) Preventive / breakdown maintenance of all pumps, electrical, mechanical 
& instrument equipment, installed under the contract. All costs including 
costs of all material, equipment, etc required for operation and/or 
maintenance (preventive and / or breakdown) to be borne by the 
contractor. 

d) Maintenance of the lighting fixtures and the lighting system of the areas 
and replacement of all non functional lighting fixtures within 24 hours. 

e) Maintaining; 

 Repair history of all mechanical, electrical and instrumentation 
control equipment Logbooks. 

 Every day power availability, input voltages, KWH meter, power 
factor readings at pumping station. 

 Daily operation of pumps with every hour readings for operating 
voltage, amperage and power factor, pressure on the manifold, 
pressure at outlet of pumps and flow rate in manifold. 

 Observations made during patrolling of the sewer  lines. 

 Record of sewage flow. 

In addition to maintenance of above log-books, the contractor is required 
to maintain one inspection book at pumping stations. The complaint 
register must be investigated and remedial measures must immediately 
be taken. 

 

f) Providing adequate spares and maintaining adequate inventory of 
accessories or equipment itself for repair of system so that the electrical, 
mechanical, pipe and pipe appurtenances, can work efficiently as per the 
guarantees given or minimum required efficiencies asked for in the 
contract, without any additional cost. At the end of the contract the 
contractor shall hand over the spares, tools, tackles. 

g) Maintenance of the stores for the electrical, mechanical and 
instrumentation equipment. The maintenance of stores will include but 
shall not be limited to: 
 Loading / unloading materials received and issued for works. 

 Proper arrangement of material in stores to ensure its safety and 
easy availability. 

 Maintaining store area neat and tidy. 
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 Keeping records and Accounting the incoming materials. 

 Keeping records and Accounting the consumed materials 

The contractor shall be solely responsible for the safety and security of the 
goods in the store and its accountability and will be responsible for any 
loss or damages in stores for any reason. He shall maintain insurance 
cover against the value of the goods in the stores without any additional 
costs on the Department. 

h) Patrolling of the sewer mains laid in the contract, to identify and report 
the damages / defects in pipe and pipe appurtenances, CD works, en-
route structures. 

i) Emergency Maintenance/ Periodic routine maintenance: providing a fleet 
consisting of suitable hauling machine, sufficient inspection/ patrolling 
vehicles and material hauling vehicles and any other vehicles/ machinery/ 
equipment of adequate and timely repairs and/or for routine/ periodic 
maintenance/ patrolling of the system. 

j) Periodic routine maintenance of buildings & reservoirs built in the contract 
such maintenance must ensure adequate cleanliness, ventilation, 
illumination and structural safely. In addition to this the general hygienic 
standards must be maintained and adequate plantation should be done. 

k) Updating and periodic submissions of the operation and maintenance 
manual as defined in specifications for O&M works. The contractor shall 
take up all periodic maintenance works provided in the approved O&M 
manual. 

l) Submission of monthly report. 

m) Co-ordination with other contractors and / or agencies responsible for the 
Execution, operation and maintenance for regional schemes and Electric 
Supply Company. Pipeline Works Contractor is to provide all labour and 
material for O&M of all pipe lines which are supplied and laid under this 
contract as well as for existing pipe lines for accomplishing aims of this 
Project. 

n) Repair of leaks/ sewer spills, damaged portion of road, embankment, pipe 
and pipe appurtenances, CD works and en-route structures identified 
during patrolling. 

o) Emergency Repair(s) or burst(s) for maintaining regular supplies. 

p) Operation of all valves quarterly and checks its proper functioning. 
Maintenance, of all valves in leak-less conditions.  

1.9.3 From Commissioning date to Contract Completion date: 

 Providing assistance in house sewer connections on approval or sanction 
by Department’s Representative or line department. 

 Provide continuous on-the-job trainings and other capacity building 
programs 

1.9.4 Failure to Achieve Performance target:    

If the Contractor fails to achieve the services defined in performance targets, 
then the   Contractor shall be levied with penalties as specified under Operation & 
Maintenance. The Contractor shall not be liable for Non-Performance penalty to 
the extent such failure is attributable to a Release Event in which event the 
Contractor shall take necessary steps to mitigate the effects of the event and 
operate the system in accordance with the standards of a reasonable and prudent 
way. 

Replacement of equipment, assets or infrastructure which is not part of the 
contractor’s work shall be paid separately. Contractor will include costs for 
repairs of flow meters, valves, panels, motor, pumps, D.G, set, transformer and 
all other equipment and its spares including battery, and other equipment in his 
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quoted price. Any equipment supplied and installed by the contractor shall not be 
paid separately for replacement or repairs etc. 

 

1.10 PHASING OF CONTRACT 
 

 The Contract is divided into two stages (i. design and build ii. Operation and 
maintenance services) spread over the contract period; from the stipulated date of 
Contract Commencement up to the Contract Completion Date. 

(i) Mobilization, preparatory and construction period as per approved designs and 

(ii) Operation, Maintenance, Manage, Repairs and Service Delivery Period during the 
contract period as per the sectional completion of work from commencement date 
(in case of sectional completion), till contract completion date. 

 

1.10.1 Mobilization Period 

During the 30 days mobilization period the contractor is required to: 

 Establish a furnished project office. 

 Employ/ mobilize the staff required for starting the preparatory work 

 Mobilize the survey teams 

 Provide GIS based maps, hydraulic modelling and optimizing, project 
management etc. 

 Establish Employer Representative office 

 Mobilize vehicles, office (furnished), equipment, communication equipment. 

1.10.2 Preparatory Period (Preparation of design during preparatory period) 

During the Preparatory Period, the Contractor is required to: 

 Familiarize himself with the project site condition after required consultation 

 Collect data and maps etc. and review designs of sewer network, pumping 
mains etc. 

 Confirm/ conduct topographic survey to ascertain the levels, road width, 
existing services, obstacles, etc. 

 Surveys for all underground utilities with geo-radar or other suitable 
technology and above ground utilities and marking on GIS based maps by 
linking with geo referenced points. 

 Review the project report and the detailed project report in sewerage 
provided by department including all designs and provisions for Faridabad. 

 Prepare and get approval of designs of entire sewer network, pumping 
stations, including civil, mechanical, electrical, instrumentation etc 
complete. 

 Prepare an asset inventory report, strategy for improving services. 

1.10.3 Design Refinement 
 
The Contractor during DB period will be allowed for refinement of overall design 
of the  systems for long term efficiency, effectiveness and sustainability. 
 

1.10.4 Deliverable Documents  
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(i) Design should be prepared including sectional completion requirements; 

(ii) Detailed design & drawings; 

(iii) Work plan, Methodology and timelines for implementation should be in line 
with the Employer’s intentions; 

(iv) Detailing of integrated Contract Management Information System by using 
latest software like Primavera, MS project , data capture, management and 
reporting structures, protocols including all related hardware, software, 
installation; 

(v) Contractor Personnel Deployment Plan; 

(vi) Construction Plant and equipment deployment plan; 

(vii) Cash-flow for the entire contract with sectional completion break up; 

(viii) Asset Replacement Schedule with justification; 

(ix) Detailed methodology for continuous monitoring of the performance of the 
Contractor in achieving and maintaining the Performance Standards for 
release of the eligible Operating Payments; 

(x) Compliance matrix of contract and service requirement, O&M requirement 
and other requirement like social, environmental, resettlement etc and; 

(xi) A separate Design Report on Pumping Systems shall be prepared and  
submitted for due diligence; 

1.10.5 Operating and Management related Deliverable 

 

(i) Annual Operating Plan (AOP) covering all operations, maintenance and 
management requirements in the Service Area; 

(ii) Emergency Response Plan (ERP); this shall also separately include response 
plan for effective emergency rectifications against any major break downs 
occurring from the STP and Pumping Station up to the service area of this 
contract; 

(iii) Standard Operating Procedures (SOPs) for routine operations and 
emergency responses; 

(iv) Energy optimization program; 

(v) Detailing of an Integrated Management Information System (MIS) including 
its architecture, data capture, management and reporting structures, 
protocols including all related hardware, software, installation, and 
operation and maintenance requirements; and  

(vi) Periodic reporting plan including the formats for different performance 
reports; 

(vii) The computer hardware and software improvement plan for continued 
operation of the MIS, instrumentation and SCADA 

 

 

 

 

 

 

 



Sewerage Project under AMRUT             Bid Document  
 

 
25 

PART – 2 

DESIGN REQUIREMENT 

2.1 DESIGN REQUIREMENT FOR SEWERAGE NETWORK  

1. Design Period – 

The design period for the project is taken as 30 years. With initial year as 
2018, intermediate design year will be 2033 and Ultimate design year will be 
2048. The proposed sewerage network is designed for the ultimate stage flows 
expected in the year 2048. 

2. Per Capita Sewage Flow – 

As per CPHEEO norms, about 80% of water supply finds its way as wastewater 
into sewers i.e. 120 lpcd. Per capita flow of 120 lpcd, including provisions for 
infiltration (1000 litre/km/day) has been considered for the design. 

3. Peak Factor – 

Peak factor or the ratio of maximum to average flows.  Computation of peak 
flow in design of the underground sewerage network is considered based on 
cumulative nodal population as per CPHEEO norms as furnished below; 

Table : Peak Factor (As Per CPHEEO) 

Contributory Population Peak Factor 
Up to 20,000 3.00 
20,000 to 50,000 2.50 
50,000 to 7,50,000 2.25 
Above 7,50,000 2.00 

 
4. Hydraulics of Sewers – 

The Sewers are designed considering steady state flow with appropriate peak 
factor. Self leaning velocity should be attempted as far as possible to minimize 
self deposition in pipes. The hydraulic analysis of sewers is simplified by 
assuming steady flow conditions. The design of wastewater collection system 
presumes flow to be steady and uniform. A properly functioning sewer has to 
carry the peak flow for which it is designed and transport suspended solids in 
such a manner that deposits in a sewer are kept to minimum. 

5. Design Flow-Friction Formula - 

The available head in sewers is utilized in overcoming surface resistance and, 
in small part, in attaining kinetic energy for flow. The design practice is to use 
the Manning’s formula for open channel and the Hazen Williams or Darcy – 
Weisbach formula for closed conduit or pressure flow. 

Manning’s formula will be adopted for the design of gravity sewers.: 

V= 1/n * R2/3* S1/2 

Q = A ×V 

Where, 
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Q = Discharge in (m3/sec) 

A = Cross-sectional area in (m2)  

S = Slope of hydraulic gradient  

D = Internal dia of pipeline in (m) 

 V = Velocity in (m/sec) 

R = Hydraulic radius in (m) 

n = Manning’s coefficient of roughness 

6. Manning’s Coefficient of Roughness - Manning’s roughness coefficient varies 
with the type of  pipe  material  used  in  sewer construction. The roughness  
coefficient ‘n’  value  of 

0.010 for DWC/ PE and 0.011 for RCC HDPE lined pipes have been adopted in 
the design of sewage collection system. 

7. Minimum Diameter of Pipe - The minimum size of sewer of 200 mm has been 
considered in the design of sewage collection system so as to prevent chocking 
of sewer lines. 

8. Minimum Depth of Cover - To facilitate connection of house sewers to branch 
sewers and provide protection to sewers from external loads, the minimum 
depth of cover on any proposed sewers will be 1.0 m. 

9. Self Cleansing Velocity - Sewers have been designed to maintain flow 
velocities  more than 0.60 m/sec (for ultimate peak flow) as far as possible to 
avoid silt deposition and  ensure self-cleaning velocity in sewers. The flow in 
sewers varies widely from hour to hour and also seasonally, but for the purpose 
of hydraulic design, steady state flow is considered. However in initial stretches 
the minimum velocity may not be achieved in design. 

Table 7: Recommended Min. Slopes for Velocity 

S.No. Sewer Size(mm) Grade 1 in 
1 150 170 
2 200 250 
3 250 360 
4 300 450 
5 375 670 
6 450 830 
7 >=525 1000 

 

Maximum velocity in a sewer is so adopted as not to exceed 3.0 m/s as it would 
result in its erosion caused by sand and grit. 

10. Maximum Allowable Depth of Flow – 

Sewers have been designed for partial flow condition to carry estimated peak 
flows generated in the ultimate design year to run at not more than 0.8 full. This 
is to ensure proper ventilation and prevent septicity. 
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11. Sizing of Sewers - 
It is necessary to size the sewer to have adequate capacity to carry the peak 
flow to be achieved at the end of design periods, so as to avoid steeper 
gradients and deeper excavations. It is desirable to design sewers for higher 
velocities wherever possible. For smaller sewers with low flows, frequent flushing 
of sewer shall be required. Similarly upper reaches of the laterals pose a 
problem as they flow only partly full even at the ultimate design flow, because of 
necessity of adopting the prescribed minimum size of sewer. In such situations 
flushing arrangements may have to be provided in the initial years. The 
minimum diameter of pipe size adopted in the design is 200 mm with the point 
of view of avoiding choking if smaller pipe size is adopted. 

2.2 DESIGN REQUIREMENT FOR SEWAGE PUMPING STATIONS (i.e. for IPS & 
MPS)  
 
2.2.1 General  

The following general design requirements shall be met for all SPSs 
&Pumping Mains. These requirements shall be fully met regardless of 
whether or not such requirements or any related components are shown 
in any drawings included in the contract documents. 

(i) All units shall have walkways all around with handrails and access 
stairs, ladders are permissible only for accessing roof tops of buildings. 
PVC/FRP encapsulated rungs to be provided to enter each tank.  

(ii) All Submersible pumps and mixers shall have min 1.5mx1.5m concrete 
service platform right next to them. 

(iii) No valve handle shall be over the chest height of an operator. Provide 
elevated operation platforms where necessary.  

(iv) Every unit on the plant shall have warning safety signs at the approach 
and on walkways per the hazard identified in the safety audit report. 
Plant boundary shall have warning signs and notices visible to warn 
unwanted persons from entering. Important phone numbers for 
emergency shall be displayed at all operating units / buildings. 

(v) All deep tanks to have lifebuoys with ropes installed on the elevated 
walkways. 

(vi) Forced ventilation to be provided in every plant building. 

(vii) Fire extinguishers of ABC type (4.5 kg) to be located at safe accessible 
locations. Quantities provided per following information 

- Each MPS  - 4 Nos 

- Each IPS   - 2Nos 

(viii) All confined spaces shall have restricted entry and displayed 
warnings. 

(viii) All components (including but not limited to equipment such as pumps 
shall be provided with appropriate isolation devices such as valves, 
gates, or other devices in order to allow isolation, drainage, cleaning, 
calibration, servicing, and maintenance of such components.  

(ix) Where necessary, equipment shall be provided with acoustic, sound-
dampening enclosures to limit ambient noise during normal operation to 
the limits detailed in the General Requirements. 

(x) All equipment shall be arranged and buildings and structures designed 
to permit safe and easy access to and removal of all equipment. 

(xi) Fixed runways, lifting eyes, cranes, hoists, or other appropriate devices 
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and means shall be provided to permit safe and easy removal of all 
equipment for maintenance or any other purpose 

(xii) All structures, whether liquid-holding or not, shall be designed such that 
they can be fully and completely drained and will not float or move 
when empty, because of groundwater buoyancy or any other reason. 
The structures shall be designed to counteract any possible floatation 
without the use of any type of groundwater pressure relief valves. 

(xiii) The floors of all liquid-holding structures shall be appropriately sloped 
and trenches and drain sumps shall be provided at the bottoms of such 
slopes to facilitate complete drainage of liquid. Appropriate drain pipes 
and valves connected to the drain sump(s) shall be provided for all 
structures. Where the drain pipe connects to the structure, the top-of-
pipe elevation shall be at least 150 mm lower than the lowest floor 
elevation for the structure. The drain piping shall be routed from the 
structure being drained to the Plant Drain Pump Station and shall be 
continuously sloped downward in the direction of flow with a minimum 
slope of 1 percent. For liquid-holding structures, the drain piping and 
fittings shall be sized such that the entire structure can be drained by 
gravity in no more than six (6) hours. The Plant Drain Pump Station, 
Plant Drain Pumps, and other related equipment and controls shall be 
designed and sized to allow draining of the structure with the largest 
volume from full to empty within six (6) hours. The highest design 
water level (High High Alarm) in the Plant Drain Pump Station wet well 
shall be at least 300 mm lower than the lowest pipe invert elevation 
amongst all drain pipes connecting to the wet well. 

(xiv) Non-liquid-holding areas, structures, or buildings where leakage or 
other wet activities can occur, whether in normal use or during 
maintenance, shall be provided with covered drainage channels which 
shall direct the spillage either to a suitable gravity drain or to a sump 
equipped with standard dual submersible sump pumps discharging to 
the Plant Drain Pump Station. 

(xv) All concrete structures in contact with sewage shall be provided with full 
interior corrosion protection linings and/or coatings of appropriate 
material and thickness – to be approved by Employer and Engineer. 
This also applies to all concrete structures in contact with any type of 
sewage sludge . 

(xvi)  Inlets into tanks or other structures via pipes, channels, valves, or 
gates shall be designed such that the incoming flow does not cause any 
damage or excessive wear whatsoever to the structure or any 
equipment in the vicinity under any hydraulic condition, including but 
not limited to the condition when the structure is empty. 

(xvii) All piping shall be of corrosion–resistant material appropriate for the 
service and shall be provided with interior lining, exterior coating, and 
other corrosion protection as appropriate. All piping shall be fully and 
adequately supported and braced to comply with all applicable codes 
and standards. All supporting hardware shall also be of corrosion-
resistant material. The design of pipe supports and anchors shall fully 
account for static and dynamic vertical, lateral, longitudinal, and 
seismic loads, fluid flow, and thermal expansion. Seismic bracing, 
thrust restraints and/or thrust blocks, and appropriate expansion joints 
or loops shall be provided as needed. Pipe lengths and joints shall be 
assembled and arranged for ease of removal in such a way that 
individual runs can be changed without dismantling adjacent pipes, by 
providing dismantling joints at regular intervals. 

(xviii) For liquids and sludge, the minimum pipe flow velocity shall be no less 
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than 0.5 m/s and the maximum pipe flow velocity shall be no more 
than 1.5 m/s for pumped suction and no more than 2.0 m/s for pumped 
discharge or gravity flow. All mixed liquor and sludge lines shall be 
minimum 100 mm diameter and shall be provided with appropriate 
cleanouts and flushing arrangements for safe and easy flushing using 
high-pressure water.  

(xix) All liquid service pipes shall be provided with appropriate means for 
safe and easy drainage of the pipes when not in service. 

 

(xx) All pipes shall be suitably labeled with the stream designation and 
direction of flow to enable individual lines to be identified throughout 
their run. 

(xxi) All piping routed under any type of structure or equipment shall be fully 
and completely encased in reinforced cement concrete, with the 
encasement thickness beyond the outer diameter of the pipe being at 
least 200 mm on all sides. The encasement shall extend along the pipe 
length for a minimum horizontal distance of 1500 mm in each direction 
beyond the footprint of the overlying structure or equipment. 

(xxii) All piping connecting to, entering, or exiting any and all structures shall 
be provided with appropriate restrained flexible connections and/or 
joints at all such interfaces with structures to allow for differential 
movement between pipe and structure in all directions without stressing 
or breaking the pipes. 

(xxiii) Appropriate restrained flexible connections and/or joints shall be 
provided for all pipes where they connect to any and all of the 
following: 

o Equipment such as pumps 

o Valves 

o Wall, floor, or roof penetrations 

(xxiv) Platforms, handrails/guardrails, ladders, and stairs shall be provided 
where necessary for proper, safe, and easy access to and/or operation 
of valves, gates, instruments, control panels, and other devices, 
equipment, or structures. 

 2.2.2 Plant Layout: 
The plant layout shall adhere to the following general rules: 

 Minimum clear distance provided to permit safe and convenient access 
for operation and maintenance shall be 3 m between adjacent 
structures . 

 An area adjacent to all mechanical equipment shall be provided as a 
maintenance lay down area 

 All electrical equipment (except for motors) shall be located above the 
high flood level elevation for the site or for the effluent receiving water 
body, whichever is higher. 

2.2.3 Demolition of or Interfaces and Tie-Ins with Existing Facilities 

Where necessary existing facilities that are to be demolished shall be 
properly decommissioned, removed, and appropriately disposed of by the 
Contractor in accordance with all applicable laws, regulations, and 
standards. Items, components, or materials, whether buried, exposed, 
submerged, or otherwise, shall not be abandoned or left on site unless 
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explicitly indicated in the Tender Documents. For facilities that are to be 
eventually demolished but must remain in service until alternate or 
replacement facilities are constructed and commissioned, whether under this 
contract or a different contract, the Contractor shall ensure that the 
facilities are protected and remain functional until such time as the 
alternate or replacement facilities are constructed, tested, commissioned, 
and accepted by Employer. 

All existing facilities that must remain in service permanently shall be 
protected by the Contractor such that they remain fully functional, 
operable, and serviceable throughout construction, testing, and 
commissioning of the new facilities. The Contractor shall be fully responsible 
for installation and, if necessary, ultimate removal of any temporary 
facilities or connections (piping, utilities, power, controls, etc.) that may 
be necessary to maintain existing facilities fully operational throughout 
construction and commissioning. Temporary or permanent interfaces 
between existing and new facilities may involve making connections or 
“tie-ins” to existing live structures, piping, wiring, cabling, equipment or 
other components. The Contractor shall be fully responsible for detailed 
design, planning, and implementation of such interfaces in a safe and secure 
manner. 

2.2.4 Design/Sizing Criteria and Other Requirements for various Units of SPS 
(i.e. MPS)  

(i) In general,  all the water retaining structures shall be made in be in 
R.C.C- M-30 with OPC-43 grade in accordance with the tender 
specifications and the surfaces in contact with waste water shall be 
coated with 2 coats of coal tar epoxy.. 

(ii) Inlet Chamber (Receiving Chamber) 

Receiving Chamber is the first structure where the sewer connects to the 
pumping station. Design flow shall be Peak flow plus any recycle made 
into the structure. Retention time in the chamber shall be minimum 10 
seconds of ultimate peak flow.   

 

IPS/MPS MPS Mirjapur  MPS Partapgarh 

Peak Design Flow (mld) 112.5 256.5 

HRT (seconds) 10 10  

 

  No. of units   = 1 

  Minimum Free Board (m) = 0.50  

                            Width  = Total width of coarse screen 

chamber 

                            Length = As per design, Min 1.8 m 

                            The invert level of chamber shall be minimum 300 mm below the 
incoming sewer invert. Access rungs shall be provided with a safety 
rope securing hook at the top.  

 
(iii)  Coarse Screen Chamber / Trash Screen  

Coarse screen shall be provided at the inlet of raw sewage pumping 
station.  
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IPS/MPS MPS Mirjapur  MPS Partapgarh 

Peak Design Flow (mld) 112.5 256.5 

Type of Screen Mech. Mech. 

No. of screens 2W+1S 3W+1S 

CI Sluice Gates Actuator operated Actuator operated 

No. of Sluice Gates 9 11 

 

  CI sluice gates shall be provided on upstream as well as downstream of all  

  the screen channels to regulate the flow. RCC Platforms shall be provided at  

  suitable level to enable operation and maintenance of the unit. 

  Design criteria :- 

   

  Approach Velocity at Average Flow (m/sec.)   =  0.3 

  Velocity through Screen at Average Flow (m/sec.)             =  0.6 max 

  Velocity through Screen at Peak Flow and clear screen (m/sec)    = 1.2 max 

  Velocity through Screen at Peak Flow and 50% clogging (m/sec) = 1.8 max 

  Free board u/s of screen (m)    =       0.3 minimum 

Minimum length of each screen channel shall be such as to have a minimum 

clearance of 1.5 M in front and 1.5 M on rear for easy access and control. A 

minimum length of 7 M will be preferred for mechanical screens and minimum 

length of 4 m for manual screens.    

  The design considerations for screens such as drop in floor level, floor raising  

  before free fall into Wet Well etc shall be followed as given in Manual on  

  Sewerage and Sewage Treatment published by Central Public Health &  

  Environmental Engineering Organization (CPHEEO) (Latest Edition). 

The opening of mechanical bar screen shall be 20 mm. A conveyor system in 
SS-304 frame for mechanical screens of suitable width shall be provided which 
shall drop into a wheel barrow for its disposal.  

For operation of the unit, contractor shall provide trash and screen lifting 
arrangement, screen cleaning platform, service water for washing, trash 
storage trolley ( min 1 m3 storage volume with cover to prevent odor and 
insects),  paved area for trash trolleys, drains, etc.  

To prevent corrosion of unit the construction shall be in SS 304 for screen and 
all other components including guide rails, chains/ wire ropes and any other 
related items. 
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A common distribution chamber shall be constructed downstream of coarse 

screen chamber which shall collect the wastewater from all individual screen 

channels and transfer it to Main Collection Sump (having two compartments). 

Motorized/Manual Sluice Gates ( as per details given in Table above) shall be 

provided at downstream of common chamber for diverting the flow into any 

compartment of Wet Well. 

A minimum 1.2 m wide RCC staircase shall be provided in the screening 

chamber for access to the floor of the chamber. 

 

(IV)  Raw Sewage Pumping Station (RSPS) : 

Waste water shall enter into Main Collection Sump (Wet Well) of the Pumping 
Station after screening through a common distribution chamber. 

The capacity of the sump should be kept such that the detention time of the 
sump should be minimum 5 or 10 minutes   at ultimate peak flow (as per 
details given in Table below). The sizing of the sump should also satisfy 
following conditions. 
The raw sewage pumping station (RSPS) shall be a rectangular concrete 
structure. The sump well is to be in R.C.C in OPC-43 cement of min  Grade  M-
30  and shall be designed for peak flow. The maximum operational liquid level 
in RSPS shall not exceed the invert of raw sewage pipe.  

The wet well shall be either single compartment or divided into two equal 

compartments upto full height with one Motorized sluice gate in common wall 

(as per details give in Table below). The partition common wall shall be 

designed for full hydrostatic pressure of water up to top level. The pumps shall 

be installed equally in two compartments. Area of gate(s) should be sufficient 

so as to divide the flow into any of the compartments, at a velocity not more 

than 1.2 m/sec. 

Suitable size RCC slab with railing and suitable size opening for pumps shall be 

provided with MSEP grating for installation / removing of submersible pumps. 

The arrangement of the submersible Pumps shall be as per Manufacturer’s data 

i.e. Spacing between the Pumps, minimum space between the Pump and Wall 

etc. 

 

Adequate submergence of the pump shall be provided below the bed level of 

the wet well as per the manufactures recommendations. 

IS: 3370 and IS: 4111 (Part 4) shall be followed for the design and 

construction of Wet Well. 
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IPS/MPS MPS Mirjapur  MPS Partapgarh 

Peak Design Flow (mld) 112.5 256.5 

HRT (minutes) 5 5 

No. of compartments in wet 
well 

2 2 

 

(V)  RSPS Pumps 

For each RSPS included in this contract, coarse-screened sewage shall be 
pumped by the RSPS Pumps to either the existing STP or nearby manholes or 
other discharge points. Pump operation shall be automatically controlled based 
on wet well level. There will be high level and low level alarm and tripping 
system installed. It will house submersible pumps, which will always  be  
submerged  in  sewage with minimum submergence as required by the 
manufacturer.   
The pumps configuration shall be as under :- 

IPS/MPS MPS Mirjapur  MPS Partapgarh 

Design Average Flow i.e. DWF 
(mld) 

50 95 

Design Peak Flow (mld) 112.5 213.8 

Pump Configuration (nos.) 6xPeak/4 

(4w+2s)  

6xPeak/4 (4w+2s) 

Instrumentation/PLC Yes Yes 

Note:  Peak Factor = 2.25 

All other accessories, whether specified or not, but required for completion of 

Contract shall form the part of Bidder’s Scope. 

The Pumps shall be non clog sewage submersible pumps. The impeller should 

be of a non-clog design with smooth passage and solid handling capability of 

100 mm size. The Pumps will have automatic coupling arrangement at 

discharge end, a guide pipe and a chain for easy removal and lowering of 

Pumps. The Pumps shall run smooth without undue noise and vibration. 

Vibration shall be limited as per BS 4675, Part I. The motor shall be squirrel 

cage type, suitable for three phase supply continuous duty with VFD. Motor 

shall have integral cable parts and the cable entries shall be sealed. Complete 

rotor shall be balanced dynamically.  

One Manual Hand Operated Trolley (H.O.T.) having capacity equal to 3.0 

Tonnes or 1.5 times the weight of heaviest part to be lifted, whichever is more, 
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shall be provided over the sump well for movement of pumps. 

vi) Pipe Gallery: 

RCC pipe gallery of length equal to the width of RSPS sump shall be provided 

for a width as shown in Table below for housing the common delivery pipe, 

NRV, dismantling joint & S.V. etc. 

vii) Pumped Waste Water Conveyance (Piping & Specials) :  

The pumped flow from the Pumping Station to the existing STP or any other 

discharge point shall be taken through a DI (K-9) Rising Main designed for 

peak ultimate flow. The Rising Main shall be adequately sized to have a velocity 

of not more than 2.4 m/sec at peak flow.  

IPS/MPS MPS Mirjapur  MPS Partapgarh 

Peak Design Flow (mld) 112.5 256.5 

Length of rising main (m) 200 170 

Width of pipe gallery (m) 3 4 

 

This shall include providing, laying, cutting, jointing, testing, etc., of pipes 

along with specials:  

(i)  RCC Channel from common chamber of coarse screens upto main 

collection sump 

(ii)  DI K-9 Delivery line for individual pump upto common header  

(iii)  Expander, Sluice valves, Bends, Non Return Valves in the individual 

delivery of all  the pumps 

(iv)  DI K-9 Common header upto either existing STP or any other discharge 

point. 

(v)  The size of pipe shall be calculated so as to meet the following velocity 

criteria:- 

i. Minimum Velocity  :  0.6 m/sec 

ii. Maximum Velocity :  2.4 m/sec 

If required, two pipes of equal size can also be installed. In such case, 

all fittings, specials, valves, instrumentation etc. shall be provided 

separately for each pipe as per requirement of the DNIT. 

(vi) Tees and Sluice valve in the common header. 

(vii)  All other required fittings such as bends, tees etc. 
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viii) MPS Panel Room, Office with Toilet 

It shall be RCC framed structure of minimum area (as shown in Table 

below) and 4.0 m clear height and porch of size as detailed below. It 

shall house local panels  of MPS pumps, screens, sluice gates, 

valves etc. It shall also house PLC Panels and HMI screen for display of 

various parameters of MPS. 

  

IPS/MPS MPS Mirjapur  MPS Partapgarh 

Size of MPS room (sqm) 60 75 

Size of Porch (sqm) 5x3.6 5x3.6 

Size of Office (sqm) 20 20 

Size of Toilet (sqm) 2 of 6 sqm each* 2 of 6 sqm each* 

Storage Room (sqm) 12 12 

PLC panel &HMI etc. Yes Yes 

 

  *----- one for office & one for workers 

 ix)     Boundary Wall: 

Contractor has to take provision of construction of boundary wall at SPS 
(IPS/MPS) along with provision of suitable MS fabricated gates & cow 
catcher as per drawing & approval of Departments Representative. 
Boundary wall at SPS campus for approx length as shown in Table above 
is to be constructed under turnkey scope. The boundary wall height shall 
be 1.5 m  from GL. Foundation of boundary wall shall be 0.75 m below 
natural ground level. Construction up to plinth level shall be in brick 
masonry in 1:6 cement mortar with 150 mm thick PCC in 1:4:8 below 
masonry. First wall section 53 cm wide with 30 cm height. Above it, 
second section of wall shall be 38 cm wide with height of 45 cm. above it, 
A brick  masonry wall of 23 cm thick with provision of columns of 45X45 
cm at an interval of 3 m along with suitable joints  shall be constructed in 
CM 1:6 The gates shall be made of MS  duly painted. Width of gates shall 
be 3.0 m in case of 3 IPS . In case of 1 IPS & 3 MPS, the width of gate 
shall be 5.00 Mtr along with provision of one pivot gate at each place. The 
design of gates & wall shall be as per approval of the Department’s 
Representative. At SPS, there shall be provision of coping of CC of 40 mm 
thick in 1:2:4. The wall shall be plastered with ornamental work in CM 1:5 
on both side as per approval of the Department or his representative. 
Boundary wall shall be painted inside and outside with snowcem or other 
paints as per approval of the Department’s representative. 
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x)   Platforms and Stairs 

RCC staircases shall be minimum 1200 mm wide. For all structures, size of 
tread shall be 250 mm (min) and rise shall be 175 mm (max). All platforms, 
stairs, walkways shall be covered with 25 mm thick colour coated chequered 
tiles. 
All staircases to various walkways/platforms/ floors shall be of RCC unless in 
some cases where due to space constraints steel stepped staircase/cat ladder 
may have to be provided. Hand rails shall be provided on both sides of the 
staircases which are open on both sides. 

 
xi)   Railings along all the Platforms & Stairs 

Railing shall be provided along all the platforms above the Ground level and 
staircases, on all open sides. The  railing shall be of SS-304, having 40mm dia 
pipe of 3 mm thickness, vertical post shall be of 90 CM height @1.2 M C/c 
distance & two no’s horizontal rows. Grouting of verticals posts shall be with 
anchor fasteners of 12 mm x 100 mm SS-304 of Hilti / Fischer/ Art & Glass 
make, or otherwise, vertical posts shall be embedded during concrete casting 
by using angle ISA 25x25x3mm welded with reinforcement.  

 
xii) Toilet Block for Office:  

One W.C. European Style with necessary flushing arrangement,  G.I. 
Water tubing,  brass bib cocks, toilet paper and Holder etc. complete. 
(a.) One  number urinal, G.I. Water tubing etc. 
(b.) One wash basins with two pillar cocks, looking mirror, shelf, liquid soap 

container, towel rail and G.I. Water tubing, stop cock and lead connection 
etc. complete. 

One number HDPE / RCC storage tanks of minimum 1000 litres capacity each 
shall be provided on roof for conveying water to toilet. 
All internal lighting, internal water supply, sanitation and joinery shall be 
provided by the contractor. The waste water from toilet block shall be 
connected to external sewerage system so that waste water is conveyed to the 
Main Pumping Station. 

 
xiii) Toilet Block for Workers 

 
A RCC framed structure minimum area (as given in Table above) toilet block 
for workers shall be provided which shall consist of minimum 1 Indian, 1 
urinals & 1 wash basin. All internal lighting, electrical fittings, plumbing, 
internal water supply, sanitation and joinery shall be provided by the 
contractor. The waste water from toilet block shall be connected to external 
sewerage system so that waste water is conveyed to the Main Pumping 
Station. A HDPE / RCC storage tank of minimum 1000 litres capacity shall be 
provided on roof for conveying water to toilet. 

 
xiv)  External Sewerage System 

The wastewater collected from the plant premises shall be carried through 
Glazed SW/RCC NP3 pipe upto inlet chamber of MPS. 
In addition to this the wastewater of Toilet etc shall be carried to this pipe with 
GSW pipe. The required no. of manholes shall be constructed as per drawing 
submitted by the bidder and approved by Engineer-in-charge before execution 
of the work. The bedding and haunches of the GSW / RCC NP-3 pipes shall be 
as per the specifications approved by the Engineer-in-charge. 

 
    xv)   Roads & Pathways with proper drainage 

 
The internal roads should be constructed of minimum width of 3.75 m 
(excluding kerbs) with channel on one side as per the drawing & specifications. 
The network of the road is to be provided in such a way that all the structures 
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are connected to the road network.  
Road shall be constructed with 100mm thick CC1:4:8 as base followed by 30 
mm thick sand followed by 80 mm thick CC M-35 interlocking paver blocks. 
Pathways shall be provided wherever required for smooth movement in the 
plant premises. Pathways shall be provided of minimum 2 m width to connect 
all the units to the internal roads.  

 
xvi)   External Plant Lighting 

 
The plant lighting including lighting poles, fixtures etc complete, is included in 
the scope of work of the contractor. The contractor shall submit lighting plan to 
the Engineer-in-Charge for approval and the lighting work shall be as per the 
satisfaction of Engineer-in-Charge.  
Street Lights : Street Lights shall be provided along outer side of the road 
with 8 m high steel octagonal pole with 1.5 m long bracket having 72 Watt LED 
at spacing not more than 20 m c/c along with automatic sensor and timer 
based On/Off system with electrical control panel. The electrical control panel 
shall be in SS-304 double door. 
The street lighting shall be designed with average illumination (E.A.V) of 45 lux 
and minimum illumination of 25 lux and uniformity ratio of 0.4. 

 
Specification of 8m Steel Octagonal Pole for Street Lighting:  8 mtr long 
galvanized steel octagonal pole complete as per relevant IS specification. The 
pole shall be in single piece and shall be tapered towards the top. A/F 
dimensions at base and top shall be 155 mm and 70 mm respectively with 
steel thickness 3 mm. The bottom section shall have openable slot for housing 
three phase 4 wire cable connection, MCB, Loop in and Loop out arrangement 
for ingoing / outgoing cables. The cost of connection arrangements including 
insulators / bakelite sheet at least 5 mm thick with required connectors shall 
be included in the scope. Base plate of suitable sie and thickness as per 
manufacturer’s design shall be welded at the bottom of pole. The pole shall be 
erected over CC 1:2:4 platform of 60 x 60 x 150 cm. The CC platform will have 
nominal reinforcement as per standard laid down by the pole manufacturer. 
The job shall be required to be completed as desired by the EIC. 

 
Specification of LED Fixtures :72 / 150 Watt LEDs luminaries of 
Aerodynamically shaped single piece pressure die cast aluminium housing, 
toughened glass cover efficient POT optics (IP 66) ingress protection and 
special PU coating for improved aesthetics complete as per specifications and 
as approved by EIC. 

 
xvii)   Painting, White Washing and allied works. 
 

The internal and external surfaces of the walls and ceiling of all building 
structures shall be applied with two coats of Birla / JK Wall Putty followed by 
two coats of primer followed by min two coats of first quality plastic emulsion 
paint. 
All the structural steel, pipes, specials etc shall have two coats of Epidec RTC 
Primer followed by two coats of epoxy paint.  
All the internal walls and base of water retaining structures of MPS and STP 
shall be provided with min two coats of coal tar epoxy. 
All the external faces of the tanks above ground level shall have two coats of 
primer and exterior emulsion. 

 
xviii)    Site Filling & leveling  

 
Site filling and leveling upto 10 m near the structures shall be included in the 
scope of work of the contractor. The contractor’s lump sum bid shall include 
excavation, filling, leveling and dressing of site as per the levels mentioned in 
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the DNIT.  
xix) Furniture to be supplied at each IPS & MPS :- 

(i) 1 No of steel Almirah of size 48" x 36" x 19" with 3 fix shelves making 4 
compartments. Almirah should be made of 22 gauge steel whereas doors 
and shelves should be made in 20 gauge steel. Almirah should have two 
way locking device with duplicate CP keys. Almirah should be spray 
painted with 2 coats of metallic paint of approved colour over a coat of 
approved primer. Welding etc. should be grinded smooth and holes filled 
with filler before primer coat. 

(ii) 1 No. of steel Office table of size  1220mm x 762mm x 762mm in height. 
Table should be made of steel frame consisting of 18 gauge 25mm square 
tubes. The board should be 18/19 thick pre-laminated on both sides wood 
finish IS marked. Table should have two drawers on one side and other 
side one cupboard with separate locks. Outer body of cabinet shall be in 
22  gauge sheet, drawer in 24 gauge, front of drawer is 20 gauge, sliding 
range  is 18 gauge, the welding marks should be properly grinded having 
smooth finish. All holes, scratch etc. should be filled with filler before 
priming coat. The table should be spray painted with 2 coats of metallic 
paint of approved colour over a coat of approved primer. 

(iii) 4 No. of steel office chairs made of steel frame of 1" x 14 gauge pipe duly 
powder coated epoxy finish. Cushion should be 3" thick in seat and 2" 
thick  in back. Cushion should be covered with approved quality tapestry  
and should be mounted on 12mm thick moulded ply. Chair should have PU 
arms etc. and it should be complete in all respect. 

xx) Specifications for Flooring, doors & windows: 

TABLE: FLOORING, DOORS & WINDOWS 

Unit name Floor finish 

Unit name Floor Doors Windows 

Control 
Room/ 

office/PLC 
room etc 

Vitrified tiles 
double 
charged 

Solid core flush door with heavy 
duty  brass aldrop tower bolts, 
hinges, handles, etc. 

Aluminum 
glazed 

Toilets Ceramic/ 
glazed tiles 
(upto 7 ft. 
height on 

walls) 

Solid core flush door with heavy 
duty  brass aldrop tower bolts 

Aluminum 
glazed 

 
All internal lighting of all buildings shall be in LED lights. Lux level shall be 

maintained as per building code. 

Following 2 Ton capacity split type Air Conditioners shall be provided in LT 

Panel cum PLC Room of IPS No.1 Surya Colony and all the three MPS. 

 

2.3  ELECTRICAL & MECHANICAL WORKS OF MPS/RSPS/IPS 

 2.3.1 Mechanical Coarse Screens 

 This includes supply, erection, testing and commissioning of  Mechanical 
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 coarse bar screens working + 1 No mechanical coarse bar screen standby (as 
per nos. given in the Table below)  .  The clear opening for mechanical screen 
shall be 20 mm. The mechanical bar screens shall be of  min 10 mm thick 
Stainless Steel (SS-304) flats. Conveyor Belt and chute arrangement  shall be 
provided to take the  screenings. The screens should be of sturdy design to 
take  care of all sorts of materials envisaged in the gravity sewer. Angle of 
inclination of screen  = 70° to 85° to Horizontal. All other accessories required 
for full functioning of the  screens shall be in the contractor’s scope. 
 

IPS/MPS MPS Mirjapur  MPS Partapgarh 

Peak Design Flow (mld) 112.5 256.5 

Type of Screen Mech. Mech. 

No. of screens 2W+1S 3W+1S 

 

2.3. 2  MANUALLY-RAKED INCLINED BAR SCREENS 

Screens shall have the aperture size specified, to prevent coarse debris from 
entering the inlets and protect the plant against mechanical damage. They shall 
be inclined at an angle of not less than 30 degrees from vertical to facilitate 
raking. Inclined length shall not exceed 2m 

The design shall avoid the formation of areas of stagnation in the flow. Sealing 
shall be provided between the frame and the inlet channel walls. 

Screens shall be designed to with stand the maximum possible pressure 
differential across the screen when fully blinded, without incurring any damage 
or overload. The working head loss across the screen at maximum flow shall 
not exceed 50 mm following screen cleaning. Unless otherwise specified the 
velocity of the flow through the screen shall not exceed 1.2m/s. 

The equipment shall be capable of operation under all duty flow variations and 
debris loadings, and shall be capable of withstanding the impact of large 
floating material and heavy objects in the flow without damage to the screen. 

Screen bars shall be accurately set and secured to give the designed clearance 
between the bars. The bars shall extend from the sole plate, to which they 
shall be individually welded, to a point above maximum possible top water 
level, at which point they shall be individually welded to the screen top plate. 
Intermediate stiffening supports shall be welded to the screen bars as 
necessary for screens to accommodate hydraulic pressure due to depth and 
high flow rates through the inlet channels. The screen bars shall be individually 
welded to each stiffening support. Stiffening supports shall be fitted so they 
cannot impede raking. 

The sole plate shall be profiled to induce screenings and debris to be directed 
onto the screen bars and not to accumulate at the foot of the screen. The 
leading edge of the sole plate shall be level with the inlet channel invert. 

The top edge of the screen shall be profiled to enable easy raking-off of 
screenings material. 
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When specified, for applications where large or heavy oversize debris may 
accumulate against the screen, hoisting equipment shall be provided. The 
screen shall then be fitted with hoist-guide pulleys, and operator access shall 
be provided to enable manual removal of oversize objects from the flow. 

Screens shall be constructed from SS-304. 

Raking shall be manual and screenings shall be transferred manually to a 
rakings container. The scope of supply shall include manual rakes and 
manually moved containers, with all accessories needed to remove the 
collected debris. 

Rake handles shall not exceed 2.5 m long. Rake tines shall be designed to fit 
the screen apertures, and tines shall be of material which cannot damage the 
screens. 

Rakings containers shall be sized so that, when fully loaded with the typical 
tropical organic material expected, the gross weight shall not exceed 50kg. 
They shall be fitted with handles to facilitate manual or mechanical handling as 
specified. 

Where needed, means shall be provided for safe man-access to a raking 
platform which shall be provided along the whole width of the screens, above 
the screen top edge. Access shall be by minimum 1.2 m wide RCC stairs with 
handrail. Safety hand railing shall be provided along the whole length of the 
platform, which may be designed as partly-removable during raking. Secure 
anchorages at suitable intervals shall be provided for operatives safety 
harness, using hook-on arrangements. 

 2.3.3 MPS - Main Electrical Panel 

This includes supply, installation, testing and commissioning of MPS Main 

Electrical Panel (MCC) housing individual starter panels for all electric loads of 

Main Pumping Station complete in all respect with suitable switchgears. The 

local control panels of IPS/MPS shall be provided in IPS/MPS Panel Room or 

Operations Building as per suitability. It shall be provided with metering, ACB’s 

with S/C & O/L relays, motor protection relays, MCCB units, starters, lamps, 

bus bars etc. The accessories used shall conform to the latest IS codes. 

(a)  IPS/MPS Main Electrical Panel For Distribution of Supply to 

IPS/MPS load 

The panel will act as main distribution panel through which supply shall be fed 

to various electric drives of MPS. The incoming supply to this Panel will be 

obtained from the main Electric supply at substation. 

(b) Individual Starter Panels for various drives 

Individual starter panels shall be provided for each electric drive. Necessary 

control wiring should be made so that auto operation is achieved through PLC. 

  (c) Variable Frequency drives 

High torque Variable frequency drives on Ethernet shall be provided for each 

pump of IPS/MPS (working as well as standby). 

  (d) Alarm Annunciation Panel : 
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  This includes supply, installation, testing and commissioning of Alarm 

Annunciation panel of sufficient windows complete in all respects. It shall be 

provided with accessories to check the levels of various units and monitoring 

the ON/ OFF/ TRIP operations of various systems. 

    (e) Automatic Power Factor Control (APFC) Capacitor Panel 

Capacitor Panel is to be provided in order to improve the Power-Factor of the 

electrical load. The panel shall be of suitable rating with Automatic Power 

factor Correction Relay. The panel shall consist of SFU of suitable rating. 

START/STOP Push buttons, Fuses, Indicating Lamps for ON position provided 

separately for each Capacitor bank. Relay shall be 6 stage suitable for 415V, 3 

Phase, 115A, 50 Hz supply. PF meter shall be provided with selector switch and 

LED’s along-with the relay. In addition it will consist of Push buttons for 

AUTO/MANUAL/ON/OFF operations. Panel shall be floor mounted made out of 

14 CRCA steel sheets with IP-54 enclosure protection. Power factor more than 

0.95 is to be maintained. 

(f) Any other equipment required for complete operation. 

 

 2.3.4 Non- clog Submersible Sewage Pumps 

 2.3.4.1 Pumps 

No. of Pumps : As per the numbers given in Table above under "RSPS pumps" 

Capacity          : As given in the Table above under "RSPS pumps" 

Type of Pumps : Submersible type non-clog design 

  Liquid              : Raw Sewage 

Specific gravity :1.05 

Solid Passage Size   : Min 100 mm. 

Lifting Chain, Guide Pipe, Guide Wire etc shall be of SS-304 and procured from 

the pump manufacturer only. 

 

2.3.4.2     Electric Motors : 

Type  : Conventional induction motors 

            Efficiency : more than 70% 

                     Insulation : suitable for VFD 

                     Protection : IP-68 

 

 SPECIFICATIONS OF SUBMERSIBLE SEWAGE PUMPS & MOTORS : 

 Pumps: 

 It shall be of submersible type with non-clog design.  It shall be suitable for  pumping 

all kinds of sewage containing long fiber, solid admixes, sludge having specific gravity 
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1.05 maximum 

 Impellers for sewage pump shall be of non-clog design to avoid jamming and 

consequent over-loading of the pump due to build-up of solids between impeller and 

casing. 

 Impeller shall be specially designed to reduce effect of undesirable hydraulic 

forces causing damage to shaft and bearings and for reducing vibrations 

 The pump shall be able to pass through soft solids upto 100 mm dia for raw 

sewage application. For raw sewage application, the pump shall be fitted with 

special tearing system on the suction side for tearing solid material, viz, long fiber 

textile, cotton, which may clog the pump. 

 Intermediate oil chamber shall separate the motor unit from pump unit and shall be 

filled with non-condensed oil. Pump shall have two mechanical seals .One mechanical 

seal shall be provided between motor and One mechanical seal shall be provided to 

prevent entry of sewage water into oil chamber in the event of leakage through 

mechanical seal. Additional buffer seal shall be provided between oil chamber and 

motor  

  Maintenance-free antifriction deep groove, permanently grease sealed bearings shall 

be provided in the pump to take care of all the axial and radial forces at any point of 

operation. 

  Bearings shall be positioned with long bearing span and with minimum overhang for 

longer bearings and mechanical seal life. 

 The rotating parts of the pump (Rotor shaft , Impeller ) shall be statically and 

dynamically balanced as per ISO 1940 Gr. 6.3 

 The pump set shall be suitable for starting with discharge valve open and/or closed. 

 Pumps with identical characteristics shall be e suitable for parallel operation 

 For higher seal life and to protect the seals from abrasive solids, proper arrangement 

to prevent the solid particles entry near seal.   

 

  

 Submersible Motor 

 Motor shall be dry, submersible and shall be  an integral part of the submersible 

pumps with Class F insulation and IP 68 degree of protection  

 The motor rating shall be at least 10 % higher than the power  consumed by the 

pump at specified duty condition   

 Motor shall be designed to operate at 415 V + 6 / -10 % voltage and and 50 Hz +/- 3 

% frequency.  

 Aluminium Die cast rotor shall be provided for better starting characteristics  

 Built in thermic switches, sensors shall be provided in each phase of the  motor 

windings to enable tripping of motor if temperature rises above the design 
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temperature limit. These thermic switches shall be connected to control panel to trip 

off the motor . 

 Moisture sensor shall be provided in the oil chamber to sense ingress of moisture / 

water into the oil chamber due to wear out of mechanical seal and trip off the motor. 

mechanical seal  

 A protection shall be provided to trip off the motor in case of accidental rotation in 

reverse direction  

 Two numbers electrode type level probes shall be provided to sense high and low 

level and trip off the motor when water level goes below the low liquid level. Minimum 

submergence as recommended by the manufacturer must be maintained to ensure 

effective cooling  of motor 

 Pumps shall be fitted with copper conductor, PVC insulated, PVC double sheathed, 

flexible special submersible cable conforming to IS 1554.. Cable must be single piece 

from pump to control panel / junction box. Joints shall be avoided till the junction box 

 Cable entry shall be sealed with rubber sealing ring and cable gland to ensure perfect 

sealing and avoid entry of moisture into the terminal chamber.  

 Cable entry shall be from top / side. Side entry cable shall be preferred. The terminal 

chamber design should facilitate fitment / change of cable at site. . 

 Motor terminal chamber shall be sealed from stator winding to prevent falling objects 

like nuts washers etc., and protect the winding from dust during maintenance  

 Motor housing shall be smooth without fins for better heat dissipation 

 Motor top cover shall be designed with integral lifting arrangement. Externally fitted 

arrangement like eye bolt shall be avoided. 

 Mechanism to avoid the reserve rotation of pumps. 

  Method of Starting :  

o Up to 10 HP : DOL 

o From 12 – 50 HP : Star Delta  

o Above 50 HP :  VFD 

 

 Accessories  

 Each pump shall be provided with an automatic coupling device for lifting and 

lowering the pump without the need for personnel to enter in well. A specially 

designed profile rubber gasket shall be provided between pump & auto coupling for 

sealing during operation.  

 A suitable guide pipe and lifting chain shall be provided. 

 Pump Monitor Relay must be sourced from the pump manufacturer to ensure 

utilization of pump motor safety features  

 Lifting Chain, Guide Pipe, Guide Wire etc. shall be of SS-304 and procured from the 

pump manufacturer only. 
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 Materials of Construction 

 Casing    : 2-3 % Nickel Cast Iron 

 Impeller   : Stainless Steel CF8M 

 Shaft         : AISI 410  

 Fasteners   : SS 316  

 Mechanical seals  : Pump side : SiC / SiC  

 Motor side: Carbon / Stainless Steel. 

2.3.5  Cabling & Earthing 

Cabling:  This includes supply, erection, testing & commissioning of Power & 

Control cables required for inter-connecting Transformer, Electricity Panel, MEP 

of MPS and various electrical loads and their controls such as Water level 

control, dry run control, moisture seal control, ON-OFF control (Push button 

stations) to their respective sources and loads. The cable with cable trays & 

junction boxes and bus- bars of suitable capacity, wherever required shall be 

complete in all respects.  

Power & Control Cables   : LOT 

Junction Boxes    : LOT 

Cable Trays    : LOT 

Earthing: This includes the earthing arrangement of all ground-exposed non-

current carrying metal components of electrical equipment, cable grounding 

conductors armour or shielding and enclosures. Continuity of system and 

equipment grounds throughout the electrical installation shall be maintained. 

Grounds, bushings and jumpers shall be provided where normal metallic 

ground paths are interrupted. The work should be done accordingly as 

mentioned in the specifications. Double loop earthing of all equipment and 

panel boards etc. shall be done. 

Earthing Works     : LOT 
2.3.6 Instrumentation 

This includes supply, erection, testing and commissioning of various instruments used 

at each of pumping station (IPS/MPS). The details of the instruments for the pumping 

stations are as follows:- 

SNo Instrument Location 

1 Level switch / Transmitter Mechanical Coarse Screens 

2 Pressure Gauges On each Pump delivery 

3 
Full bore electromagnetic 

Flow meter 
Common discharge header of non clog 

sewage pumps 
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SNo Instrument Location 

4 
Ultrasonic level 

transmitter (non contact 
type) 

Main Collection Sump 

5 
Actuators for valves & 

gates 
Valves / Gates 

6 Any other As per requirement 

 

 

2.3.7 Automation & Control (PLC) 

The entire system as a whole shall be fully PLC  based including all instruments, 

switches, drives start-stop from control desk using PLC as per details given in Table 

under Heading "RSPS Pumps". PLC based automation system along with SCADA to 

control all screens, pumps, gates etc. shall be provided. 

 

The components of Automation are 

1 PLC-Cum-Control Panel 1 No 

2 Online 3KVA UPS with 2 Hours Battery Back-up 1 No 

3 HMI 1 No 

 

  2.4  HT Panel Room 

A room of size minimum area 20 m2 for shall be constructed near the main entry gate 

 where HT Panels shall be kept as per details give in Table under " Detailed Scope of  

work  for IPS & MPS". 

2.5    HT Substation and Substation Yard 

This includes supply, erection, testing and commissioning of outdoor oil type 

substation (including transformer) along with panels, cabling etc. to serve the total 

electrical requirement of IPS/MPS .  The capacity of substation shall be designed for 

total load of IPS/MPS at peak flow + 10% capacity extra. 

11 KV Power connection will be made available at HT Panel by the department. All 

other works including HT, LT cabling, panels, substation, Electrical Panels, distribution 

thereof will be done by the contractor. All approvals from Chief Electrical Inspector, 

Govt of Haryana and Electricity Department Haryana will be arranged by the 

department.  

The components of this work for the bidder are as under :- 

A. Transformer & its Accessories for IPS/MPS  

B. H.T. Panel + L.T. Panel 

C. Alarm Annunciation Panel 
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D. Cable Work 

E. GI Earthing Work  

This includes supply, erection, testing and commissioning of outdoor oil type Servo 

Stabilizer Linear Type along with panels, cabling etc. to serve the total electrical 

requirement of IPS/MPS .  The capacity of Servo Stabilizer shall be designed for total 

load of IPS/MPS at peak flow + 10% capacity extra. 

There shall be provision of Servo Bye pass Panel by using ACB’s/MCCB to completely 

bye pass the servo in case of any failure /Maintenance of Servo stabilizer. 

The Supply from Transformer & Servo to LT Panel & Bye Pass Panel shall be 

connected through cabling. 

Substation Yard: A transformer & Servo yard of minimum area 50 m2 shall be 

constructed for placement of transformers and accessories covered with Powder 

Coated sheets . This enclosure will be open from top but will have fencing all around. 

However the circuit breaker and metering panels shall be placed inside the Main 

Electrical Panel (MEP) room. The fencing shall be with MS angle complete & 10 mm 

SWG galvanized iron wire chain link mesh. Provision of gate made of thick wire mesh 

shall be made. The transformer yard shall be as Haryana Electricity Department 

norms and requirements. 

2.5.1 11 KV  VACUUM CIRCUIT BREAKER PANEL BOARD 

2.5.1.1    H.V. PANEL  
 

The Panel board shall be of indoor type, having the incoming sectionalization 
and outgoing switch gears as per IS 13118 : 1991 of VCB, IEC 62271-100 
for Breakers and -200 for Panels/ IS 3427 of switch board. The degree of 
enclosure protection shall be IP-4X. The panel should be type tested min. to 
25 kA. 

  
Rating  
 
All panels assembled to form a board shall be suitable for the nominal 
operation voltage and rupturing capacity as specified. They should be rated 
as specified and suitable for operation on 11 KV, 3 phase 50 Hz system. 
Type test certificate for the breaking capacity of the panel shall be supplied.  
 Standard impulse withstand voltage    (peak)  : 75 kV 
One minute power frequently with stand voltage  :28kV(r.m.s.) 
Short timing current rating :25 KA for 1 sec. 

 
 

  Type  
The HV Panel Board shall be metal clad, indoor, floor mounting, free standing 
type. It shall be totally enclosed dust, damp and vermin proof.  

 
General Construction  

 
Separately earthed compartments shall be provided for circuit breakers, bus bars, 
relay & instruments, CT&PT and cable boxes, fully and effectively segregating 
these from one another so that fault in any one compartment do not cause 
damage to equipment(s) in other compartment(s).  
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The housing shall be of bolted construction to ensure compact and rigid structure, 
presenting a neat and pleasing appearance. Panel structure to be of Alu Zinc for 
load bearing part of HT panel.  

 
The panels shall be bolted together to form a continuous flush front switch gear 
suitable for front operation of board and for extension at both ends.  
 
The Minimum Height of the HT Section should be 1500mm to ensure the safety of 
the person in case of Internal ARC. 

 
 General Design Aspects  

 
The HV panel board shall be designed such that the switchgear, instruments, 
relays, bus bars, small wiring etc. are arranged and mounted with due 
consideration for the following:-  

 
(i) Facility for inspection, maintenance and repairs of testing terminals and 

terminal boards for ease of external connection.  
 

(ii) Minimum noise and vibrations.  
 

- Risk of accidental short circuits and open circuits.  
 

- Secured and vibration proof connections for power and control circuits.  
 

(iii) Risk of accidental contact and danger to personnel due to live connections.  
 

(iv) Mountings at approachable height.  
 

CIRCUIT BREAKER  
 
 General Arrangements  
 

The circuit breaker panels shall be complete with the following:  
 

(a) Racking in / racking out mechanism.  
 

(b) Isolating plugs and sockets.  
 

(c) Mechanical inter-locks and safety shutters.  
 

(d) Mechanical ON/OFF indicator.  
 

(e) Minimum of 4 NO and 4 NC Auxiliary contacts directly operated by the 
circuit breaker. Additional NO & NC contacts can be provided with auxiliary 
contractors.  

 
(f) Anti-condensation space heaters suitable for operation on 240V, 1φ 50 Hz 

A.C. for each panel wherever specified.  
 

(g) Suitable tripping arrangement.  
 

(h) Vacuum interrupter Should be minimum tested for 100 Full Short circuit 
operations 

 
(i) Mechanical counter to assess the total number of operations of the breaker 

(if asked for specifically).  
 
 Type  
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The circuit breaker shall be of horizontal isolation, horizontal draw out pattern 
truck mounted ( no separate trolley).  

 
  Breaker Truck  
 

The breaker carriage shall be fabricated from steel, providing a sturdy vehicle for 
the circuit breaker and its operating and tripping mechanism. The carriage shall 
be mounted on wheels, moving on guides, designed to align correctly and allow 
easy movement of the circuit breaker and for removing the carriage for inspection 
and maintenance purposes. Vacuum interrupters shall be hermetically sealed and 
shall be designed for minimum contact erosion, fast recovery of dielectric 
strength, maintenance free vacuum interrupter, suitable for auto-reclosing. The 
drive mechanism shall preferably be provided with facility for pad locking at any 
position namely, “Service”, “Test” and “Fully Isolated”. It should be possible for 
testing the circuit breaker for its operation without energizing the power circuit in 
the “Testing” position. The contacts shall be made only after the breaker is 
inserted into service position. Interlocking should prevent contacts from being 
disconnected if circuit breaker is tried to be moved from service position.  

 
 
 
 General Features  
 

Single break contacts are provided in sealed vacuum interrupter.  
 
  Rating  
 

The circuit breakers shall be continuously rated for specified current with voltage 
rating and breaking capacity as specified above.  
 

 Operating Mechanism  
 

The operating mechanism shall be one of the following as specified:-  
 

Motorised operated spring charged with both mechanical and electrical release for 
closing. The operating mechanism shall be trip free.  
. These operating mechanisms shall be of the stored energy type. In the closed 
state of the breaker, the energy stored in the springs shall be suitable for O-C-O 
duty. 
 
BUS BAR SECTION  
 

 General Requirement  
 

The switch board shall be single bus bar pattern with air insulated completely 
sleeved bus bars housed in a separate compartment, segregated from other 
compartments.  

 
 
 

Material  
 

The bus bars shall be of high conductivity electrolytic copper rated as specified 
current rating. The bus bars shall be sized for carrying the rated and short circuit 
current without over-heating. Maximum bus bar temperature shall be as per IEC 
norms.  
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CURRENT TRANSFORMER  
 

  General Requirements  
 

Accommodation shall be provided in the circuit breaker panel to mount one set of 
three numbers dual core dual ratio CTs for metering and protection purposes. 
Access to the CTs for cleaning, testing or changing shall be from the front, back or 
top of the panel.  

 
 Rating  
 

Dual core & dual ratio CTs  of  specified burden and accuracy class shall be 
provided. 

 
The CTs shall conform to relevant Indian Standards. The design and construction 
shall be robust to withstand thermal and dynamic stresses during short circuits. 
Secondary terminals of CTs shall be brought out suitably to a terminal block which 
will be easily accessible for testing and terminal connections. The protection CTs 
shall be of accuracy class 5 P 10 of IS 2705- Part III-1992. 

 
The metering CTs shall conform to the metering ratio and accuracy class 0.5 of IS 
2705-1992 for incomer and outgoing panels. 
 
 
VOLTAGE TRANSFORMER  

 
 General Requirements  
 

A voltage transformer of burden not less than 50 VA and of ratio as specified shall 
be provided at  all the incoming panel.  

 
The accuracy class for the VT shall be class 0.5 as per IS 3156 Parts I to III  

 
The transformer shall be of cast epoxy resin construction. It shall be withdrawable 
type. Complete with HRC fuses  on both HV and LV sides.  

 
PROTECTION AND TRIPPING ARRANGEMENT  

 
  Protection  
 

The Relays shall be microprocessor based numerical relays with O/L, E/F and S/C 
protection  Tripping relay shall be used for tripping signal to the Shunt Trip Coil of 
Circuit breaker. 
 

  Relays  
 

Over current Relays shall have adjustable setting for current from 50% to 200% 
and earth fault from 20% to 80%. These should be of manual reset type. All 
relays shall have a LED indicator which will indicate operation for each function. It 
shall be possible to reset it only by manual operation. The number and types of 
relays shall be as specified.  
 
NUMERICAL TYPE RELAYS 

The Numerical Relays in general shall comply with the following requirements: 
 

 The offered relays shall be completely numerical with Protection elements realized 
using software algorithm. Hardware based measurement shall not be acceptable. 
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 All the Relays shall belong to a common platform and shall be of single make with 
electromechanical relays in Drawout casing. 

 
 The relay shall be provided with at least 3 nos. digital inputs and 6 nos. output 

contacts. The digital inputs and outputs shall be freely configurable. 
 

 It shall be possible to energize the relay from either AC or DC auxiliary supply. 
Numerical Relay shall have in built breaker failure protection as local 
breaker backup. Built in Trip Circuit Supervision to ensure healthy trip 
circuit 

 
 The offered relay shall have a comprehensive local MMI for interface. It shall have 

the following minimum elements to enable viewing and setting the relay locally. 
 

 2 x 16 digit backlit LCD display unit 
 4 fixed function LEDs (for trip, Alarm, Relay available & Relay out of 

service) 
 At least 4 programmable LEDs 
 7 key tactile keypad for browsing and setting the relay menu 

 
 The relay shall have a front RS232 communication port for connecting to a 

local PC/Laptop for setting and viewing the data from the relay. 
 

 The relays shall have a RS485 rear port for connecting many relay in 
multidrop fashion to connect to a remote master (SCADA/DCS) 

 
 It shall be possible to provide the relay with at least two standard 

communication protocols (viz, MODBUS & IEC-870-5-103) in addition to 
any proprietary protocols.  

 
 The relays shall have the following tools for fault diagnostics. 

 
 Fault record – The relay shall have the facility to store at least 5 last fault 

records with information on cause of trip, date, time, trip values of 
electrical parameters. 

  
 Event record – The relay shall have the facility to store at least 75 

sequence of event records with 1ms resolution. 
 Disturbance records – The relay shall have capacity to store at least 5 

disturbance record waveforms with atleast 3s duration each. 
 

 The offered relays shall have a battery backed real time clock for providing 
accurate time reference. 

 
 The relay settings shall be provided with adequate password protection. 

 
 The relay shall have comprehensive self-diagnostic feature. This feature 

shall continuously monitor the healthiness of all the hardware and software 
elements of the relay. Any failure detected shall be annunciated through a 
output watchdog contact. The fault diagnosis information shall be displayed 
on the LCD and also through the communication port. 

 
For I/C 

Relays Numerical type relays with O/C, S/C and Earth Fault 
Protection  
ABB REL615 / Schneider Micom 122 / Siemens 7 SJ 62 
1 No – Over Voltage Relay 
1 No – Master Trip Relay  
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      For O/G 

Relays Numerical relays with O/C, S/C and Earth Fault 
protection  

ABB REL 615 / Schneider Micom 122 / Siemens 7 SJ 62 
1 No – Master Trip Relay  
triple pole hand reset auxiliary check alarm relay  & 
Auxillary relay for OTI,WTI & Bucholz relay – A/T  

 
 
 
The Numerical Relays shall be provided with 1 Set of common support software 
compatible with both Windows 2000 / XP which will allow easy settings of relays in 
addition to uploading of event, fault, disturbance records and measurements. The 
relay settings shall also be changed from local or remote using the same software. 

 
SMALL WIRING  

 
The small wiring shall be carried out with minimum1.5 sq. mm FRLS/ HFFR 
insulated copper conductor cables. CT wiring shall be done with minimum 2.5 sq 
mm wires with colour code: RYB, Gray for auxiliary DC circuits and Black for 
auxiliary AC circuits. The wiring shall be securely fixed and neatly arranged to 
enable easy tracing of wires. Identification tags shall be fitted to all wire terminals 
to render identifi cation easy and to facilitate checking in accordance with IS 375. 
Necessary terminal blocks and cable entries shall be provided for RTD relay 
wiring, power supply etc.  

 
METERING INSTRUMENT, PANEL ACCESSORIES (DIGITAL)  

 
  Metering  
 

Energy meter shall be provided on all the incomers wherever  specified in BOQ 
items  and shall be suitable for recording energy parameters such as KWH & KVAR  
and compatible having RS 485 communication port. 

 
 Voltage Selection Scheme  
 

PTs shall be provided on all incomers  with individual metering for each incomer.  
 
 Instrumentation  
 

(a) A voltmeter of class 0.5 accuracy as per IS 1248 shall be provided at each 
incomer panel, with selector switch. The instrument shall be calibrated for 
the ranges specified.  

 
(b) Energy meters of class 0.5 conforming to IS 722 (Part IX) and power factor 

meter of class of accuracy of 2 . 
 

(c) Ammeter of specified range of class 0.5 accuracy as per IS 1248 shall be 
provided at both incomer and outgoing panels along with necessary 
selector switches.  

 
(d) The panel assembly shall also take care of the following requirements:  

 
(i) Lamp indication shall be provided to indicate ON/ OFF (by red green 

respectively) of switch gear.  
 

(ii) Panel illuminating lamp.  



Sewerage Project under AMRUT             Bid Document  
 

 
52 

 
(iii) Mechanical indication for spring charged statusas well as an 

indicating lamp . 
 

(iv) Lamp indicating tripping at fault status.  
 

(v) Healthy trip supply shall be indicated by clear lamp.  
 

(vi) Separate  MCBs shall be provided for lamps, heaters, voltmeters and 
other instrumentation etc. on each panel.  

 
(vii) Anti-condensation space heaters shall be provided, and shall be 

suitable for operation on 240 V, 1 phase, 50 Hz A.C. for each panel 
if specified.  

 
(viii) Interlocked as per interlocking scheme as specified in the item.  

 
CABLE BOXES  

 
Cable boxes shall be situated in a compartment at the rear side of the housing as 
specified. 
 
 
 
CABLE ENTRY  

 
Provision for  bottom entry shall be made as per requirement with sufficient head 
room for cable termination. 3 mm thick removable gland plate shall be provided 
for cable termination.  
 
 
SHEET STEEL & CUBICLE  

 
The cubicle  shall be of bolted construction with minimum thickness of 2.0mm and 
for other non load bearing members such as inter compartment partition etc can 
be of 1.5 mm. Sheet steel used for fabrication shall be ld rolled carbon annealed 
only and fabrication shall be done through CNC turret punch press and CNC 
bending machine. Sheet steel shall be of Aluzinc material without painting 
however the front sheet and rear sheet covers can be of CRCA powder coated 
painted 

 
EARTHING  

 
The earthing of the breaker body and moving portion shall be so arranged that the 
earthing of the non-current carrying structure to the frame earth bar is completed 
well before the main circuit breaker plugs enter the fixed house sockets.  

 
The entire panel board shall have a common tinned copper earth bar of suitable 
section with 2 earth terminals for effectively earthing metallic portion of the 
panels.  
 
 
 
INSTALLATION  

 
The installation work shall cover assembly of panels lining up, grouting the units 
etc shall be as per manufacturers specification.. In the case of multi panels switch 
boards after connecting up the bus bar all joint shall be insulated with HV 
insulation tape or with approved insulation compound. A common earth bar shall 
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be run preferably at the back of the switch board connecting all the sections for 
connecting the earth system. All protection, indications & metering connections 
and wirings shall be completed.  

 
Where trip supply battery is installed the unit shall be commissioned, completing 
initial charging of the batteries. All relay instruments and meters shall be 
mounted and connected with appropriate wiring. Calibration checks of units as 
necessary and required by the licensee like CTs, VTs Energy Meters etc. shall be 
completed before pre-commission checks are undertaken.  

 

 INTERLOCKING AND SAFETY ARRANGEMENT 

 Vacuum Circuit Breaker shall be provided with the following safety and 
interlocking arrangements: 

i.  The drawout carriage cannot be moved from either test/disconnected to 
service position or vice versa, when the circuit breaker is ‘On’. 

ii.  The circuit breaker cannot be switched ‘ON’ when the carriage is in any 
position between test & service position. 

iii.  The front door of the panel cannot be opened when the breaker is in service 
position or in an intermediated position. 

iv.  The low voltage plug & socket cannot be disconnected in any position except 
test/isolated position. 

v.  The door cannot be closed unless the LV plug has been fitted. 

vi. It shall be possible to mechanically close and trip the circuit breaker through 
push buttons with the circuit breaker in service position and the door closed. 

vii.  Individual explosion vents shall be provided for breaker, busbar, cable 
chambers on the top of the panel to let out the gases under pressure 
generated during an unlikely event of a fault inside the panel. 

viii. Circuit Breaker & sheet metal enclosure shall be fully earthed. 

ix.  Self locking shutters shall be provided which close automatically and shall be 
interlocked with the movement of the drawout carriage mechanism. 

 RATING 

 The rating of the vacuum circuit breaker shall be as per the drawings and 
schedule of quantities. The rated/breaking capacity of the breaker shall be 25 KA 
at 11 KV.  The rated making capacity shall be as per the relevant standards. 

 ACCESSORIES 

 Circuit Breakers shall be provided with the following accessories. 

i.  Auxiliary Switch with minimum 4 NO + 4 NC auxiliary contacts. 

ii.   Tripping Coil 

iii.  Mechanical Operation Counter 

iv.   Spring Charging Handle 

 

 ADDITIONAL ACCESSORIES 

 The loose items to be supplied with the 11KV VCB Panel Board shall comprise of 
the following : 

a.  Instruction Book. 

b.  Maintenance Manual. 

c.  Reaching in/out handle. 

d.  Handle for spring charging mechanism. 
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e.  Foundation bolts. 

f.  Busbar Earthing. 

 AUXILIARY SUPPLY 

 Space heater & other auxiliary supply requirement shall be at 230 V AC. 
Necessary termination arrangements complete with isolating switch, control fuse 
& link shall be provided at one place in the panel for receiving the 
Incoming/Outgoing cables and 3 core workshop flexible cable upto nearest power 
plug in HT Room. 
 
TESTING AND COMMISSIONING  

 
Procedure for testing and commissioning of relay shall be in general accordance 
with good practice.  

 TESTS    

 FACTORY TESTS 

 The circuit breaker panel shall be subjected to routine tests at manufacturers 
works in accordance with the details specified in the relevant IS specifications & 
all Testing Equipment’s/Instruments Should be NABL Accredited . These shall 
however necessarily comprise of the following. 

a.  Power frequency voltage test on the main power circuit. 

b.  Verification of the correct wiring/Functional Test. 

c.  Dielectric test at 1.5KV on the control circuit. Apart from above, the vendor 
shall submit the routine test certificates for the following equipment. 

i.   Circuit Breakers 

ii.  Current Transformers 

iii. Voltage Transformers  

The vendor shall submit the type test certificate for following along with the offer. 

a. Temperature rise test. 

b.  Impulse & power frequency voltage test 

c.  Short time current test on circuit breaker. 

 SITE TEST 

  GENERAL 

1.  Verification for completion of equipment, physical damage/ deformities. 

2.  Alignment of panel, interconnection of busbars & tightness of bolts & 
connection etc. 

3.  Interconnection of panel earth busbar with plant earthing grid. 

4.    Inter panel wiring between transport sections.  

5.  Cleanliness of insulators and general Cleaniness of panel to remove traces 
of dust, water etc. 

 CIRCUIT BREAKER & PANEL 

1. Check for free movement of circuit breaker, lubrication of moving part & 
other parts as per manufacturers manual. 

2. Manual/Electrical operations of the breaker and Functional test as per 
drawings. 

3. Meggar before the Hi Pot test. 

4. H.T. Test - Hi Pot test (Power frequency withstand test for one minute at 
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28KV RMS). At site Hi Pot test is carried out at 80% of 28KV RMS value. 

5. Meggar after the Hi Pot test. 

6.  CT/PT ratio/polarity primary injection test.     

7. Secondary injection test on relays to practical characteristics. 

 Test at S No. 4 & 6 – These tests can be conducted at the Factory.  If these are 
conducted at factory satisfactorily, these need not be conducted at site. 

 These tests as per the clauses above will be witnessed by the Engineer-In-Charge 
at the works for which necessary information has to be given in advance to the 
Engineer-In-Charge. 

 COMMISSIONING 
Commissioning checks and tests shall include in addition to checking of all small 
wiring connections, relays calibration and setting tests by Primary injection test 
for operation of relay through CTs. Before panel board is commissioned, provision 
of the safety namely fire extinguishers, rubber mats and danger board shall be 
ensured. In addition all routine megger tests shall be performed. Checks and test 
shall include following:  

 
a. Operation checks and lubrication of all moving parts.  
b. Interlock function checks.  
c. Continuity checks of wiring, fuses etc. as required.  
d. Insulation tests.  
e. Trip test and protection gear tests.  
f. The complete panel shall be tested with 5000 V megger for insulation between 

poles and poles to earth. Insulation test of secondary of CTs and VT to earth 
shall be conducted using 500 V megger.  

g. Any other tests as may be required by the Licensee / Inspector shall be 
conducted.  

h. Any other test required by the consignee/ inspecting officer.  
 

2.5.2    TRANSFORMER 

 
 General Construction  

 
The winding distribution transformer shall be Mineral oil immersed transformers 
shall conform to IS 1180 part 1 for Oil filled transformer. Transformer shall 
comply with the following Indian Standards as amended upto date:  

 
(i) IS 2026 - Part I to V - power transformers. 

 
(ii) IS 1180 - Part I -2014  

 
(iii) IS 335 - Transformer oil.  

 
(iv) IS 10028 (Part II & III) - Installation and Maintenance of Transformers.  

 
(v) IS 2099 - Bushings.  

 
(vi) IS 2705 - Current Transformers.  

 
(vii) IS 6600 - Guide for loading of oil immersed transformers.  

 
  Insulation Oil  
 

Transformer oil shall be of Mineral Oil as per IS standard.  
 



Sewerage Project under AMRUT             Bid Document  
 

 
56 

 General Requirements  
 

The transformer shall be indoor  type of specified rating and shall have thermal 
and dynamic ability to withstand external short-circuit as per clause 9 of IS 2026 
(Part I) : 1977.  
. 
TEMPERATURE RISE 

 
The maximum temperature rise at the specified maximum continuous output shall 
not exceed 40°C by thermometer in the hottest portion of the oil or 45°C 
measured by resistance of winding above ambient temperature of 50°C. 

 
  Tap Changing Device  

 
On Load /Off Load Tap changing device shall be provided on H.V side, circuit type 
, externally hand operated with necessary indications for tap position and locking 
arrangement at any of the tapping positions. It shall be designed for bi-directional 
operation and shall be of self-positioning type and shall have the following steps: - 

For OCTC : + 7.5 %  to – 7.5%  @2.5%   
For OLTC : + 5 %  to – 15%  @1.25% 

 
  Voltage Ratio  and Vector Group 

 
The transformer shall be suitable for a voltage ratio of 11 KV/433 V. step down 
type, the winding connections shall conform to vector group Dyn11  
 

  Core 
 
Cores shall be built from cold rolled grain oriented silicone steel laminations. 
Suitable high temperature resistance, oil proof, and adherent coating materials 
shall insulate the core laminations from each other. Transformer shall be 
of boltless core design. Transformer shall be double wound ,core type with low 
loss, non ageing ,high permeability Prime Grade , CRGO of Grade M4 or better 
with perfectly insulated and clamped to minimize noise and vibrations. Core 
cutting will take place in OEM premises only to eliminate mixing of prime 
grade core with second grade core. 

 
  Cooling  

 
The transformer shall be oil immersed natural air-cooled type (ONAN).  

 
  Accessories  

 
The transformer shall be a single tank type with cable  end box  suitable for 3 x 
240 sqmm XLPE HT cable  on HV side. The MV side shall be suitable to receive  
sandwich type aluminium  bus bar trunking/Cable Box as per site requirement. 

 
 
 
                  FITINGS 
 

The transformer shall be complete with the following fittings: - 
 

(a) Oil conservator with oil level indicator, minimum level marking and drain 
plug  

(b) On load/Off circuit type tap changer with position indicator and locking 
arrangement . 
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(c) Thermometer pocket with plug . 
 

(d) 100 mm dial type /stem type thermometer with metal guard Dial type 
thermo-meter may have max. temperature indicator and resetting. 

 
(e) Lifting lugs for all transformers.  

 
(f) Bi-directional  Rollers  

 
(g) Rating diagram and terminal marking plate . 

 
(h) Explosion vent .  
(i) Additional Neutral separately brought out on a bushing for neutral  

earthing . 
 

(j) Earth terminals (2 Nos.) for body earthing for all transformers.  
 

(k) Valves for filtration, drainage and filling etc. with necessary plugs.  
 

(l) Radiator assembly . 
 

(m) Silica gel breather . 
 

(n) Air release plug . 
 

(o) First filling of oil to IS 335:1993 including make-up fill during installation..  
 

(p)  Buchholtz relay .  
 

(q) Inspection covers on tank cover for access to terminal connections . 
 
  Explosion Vent  

 
Explosion vent or pressure relief device shall be provided of sufficient size for 
rapid release of any pressure that may be generated within the tank and which 
might result in damage to the equipment. The device shall operate at a static 
pressure less than the hydraulic test pressure for transformer tank. Means shall 
be provided to prevent the ingress of moisture and of such a design to prevent 
gas accumulation.  
 
RATING AND DIAGRAM PLATES 

 
The following plates shall be fixed to Transformer in a visible position. 

 
(a) A rating plate of weather proof material bearing the data specified in the 

appropriate clauses of IS 2026:1977.  
 

(b) A diagram plate showing the internal connection and also the voltage 
vector relationship of the several windings in accordance with IS 
2026:1977 and a plan view of the transformer giving the correct physical 
relationship of the terminals.  

  Joints and Gaskets  
All gaskets used for making oil tight joints shall be of proven material such as 
granulated cork bonded with synthetic rubber gaskets or synthetic rubber or such 
other good material. 
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GAS AND OIL ACTUATED (BUCHHOLTZ) RELAYS 
 

Buchholtz Relay shall be provided for all the transformers The design of the relay 
mounting arrangements, the associated pipe work shall be such that mal-
operation of the relays shall not take place under normal service. The pipe work 
shall be so arranged that all gas arising from the transformer shall pass through 
the gas and oil-actuated relay. The oil circuit through the relay shall not form a 
delivery path in parallel with any circulating oil pipe, nor shall it be tied into or 
connected through the pressure relief vent. Sharp bends in the pipe work shall be 
avoided. 

 
All wiring connections, terminal boards, fuses and links etc. connected with gas 
actuated relays shall be suitable for tropical atmosphere. Any wiring liable to be in 
contact with oil shall have oil resistant insulation and the bared ends of stranded 
wire shall be sealed together to prevent seepage of oil entering connection boxes 
used for cables or wiring. 

 
  Cable Box  

 
Cable box shall not be mounted on the tank covers. It shall be feasible to remove 
the tank covers for inspection during maintenance etc. without recourse to 
breaking the joints or disturbing the cables already terminated. Necessary 
removable links in oil approachable through inspection cover in tank cover etc. 
after lowering oil shall be provided for test purpose.  
  

 Tests  
 
  Tests at Works :  

 
All routine and other tests prescribed by IS 2026 shall be carried out at the 
manufacturer’s works before dispatch of the transformer in the presence of 
inspecting officer if required & all Testing Equipment’s/Instruments Should be NABL 
Accredited. Copies of the test certificates shall be furnished to the department. In 
addition to the prescribed routine tests, temperature rise test shall be invariably 
done on one transformer of each design. A copy of the impulse test certificate done 
on the same type/ design of the transformer shall be furnished in accordance with 
IS for purpose of record. If no impulse test was done in an earlier unit of the same 
design and capacity, one transformer will be subjected to impulse test in 
consultation with the Inspector at the firm’s cost.  

 
Copies of the certificates for pressure test, test for bushings, and type test for 
short circuit shall be supplied to the Department.  

 
 Tests at Site :  

 
In addition to tests at manufacturer’s premises, all relevant pre-commissioning 
checks and tests conforming to IS code of practice No. 10028 (Part II & III) shall 
be done before energization. The following tests are to be particularly done before 
cable jointing or connecting up the bus bar trunking: 
 
(a) Insulation test between HV to earth and HV to MV with 5000 volts Megger.  

 
(b) Insulation test between MV to earth with 500 volts Megger.  

 
(c) Di-electric strength Test on oil.  

 
(d) Buchholtz relay operation by simulation test when fitted.  
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All test results are to be recorded and reports should be submitted to the 
department. 

 
 Installation and Commissioning  
 
 The transformer shall be installed in accordance with IS 10028 (Part II & III)-Code 

of practice for Installation and maintenance of transformer. Necessary support 
channels shall be grouted in the flooring.  

 
 The transformer shall be moved to its location and shall be correctly positioned. 

Transformer wheels shall be either locked or provided with wheel stoppers. All 
parts of the transformers which are supplied loose, such as conservator, radiator 
banks, Buchholtz relay, dial thermometer, bushing etc. shall be fitted on the 
transformer. Transformer oil supplied in drums shall be topped up into the 
transformer after duly testing/filtering upto the correct level required.  

 
 Wiring of devices such as Buchholtz relay, dial thermometer etc. shall be carried 

out as per drawings.  
 
 Drying out of transformer winding will be necessary when the di-electric strength of 

the oil is lower than the minimum value as per IS10028 or the transformer has not 
been energized within 6 months of leaving the works or where the radiator 
assembly is done at site. The transformer shall be dried out by one of the methods 
specified in IS 10028. Drying out with centrifugal or vacuum type filters will, 
however, be preferred. The contractor shall carry out the process of drying without 
interruption and shall maintain a log sheet indicating time, oil temperature and 
insulation resistance.  

 
 After complete drying out of the transformer, oil sample shall be collected by the 

contractor and shall be tested for di-electric strength as specified in IS 335:1993 
with approved test kit.  

 
 All devices such as dial type thermometers, Buchholtz relays and main alarm and 

trip contacts shall be checked for satisfactory operation.  
 
 All tests specified in 3.2.14 of these specifications shall be carried out by the 

contractor in the presence of Engineer in charge or his representative free of cost.  
 
 
 Special Tests 
 
 Pressure & Vacuum test needs to carried out on 1unit of each rating 
 Noise level test needs to carried out on 1 unit of each rating 
 Heat run and Impulse test shall be carried out on 1 unit of each rating 
 
Maximum Allowable Power Transformer Losses  
 

Power transformers of the proper ratings and design must be selected to satisfy 
the minimum acceptable efficiency at 50% and full load rating. Maximum 
allowable losses for oil filled distribution transformer with highest voltage for 
equipment 11 kV, at 50% and 100% of the load shall be as per IS 1180 Part 1 - 
2014. (Energy Efficiency level 2 or lower losses applicable during awarding of this 
rating). 
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2.6    Diesel Generating Set along with Shed 

This includes supply, erection, testing and commissioning of sufficient numbers of 
outdoor type CPCB approved silent Diesel Generating sets. The DG set system shall 
be sufficient to cater to  the complete plant operation at full load + 10% capacity 
extra. A shed shall be constructed for housing the DG set. Suitable foundation shall be 
provided. The operation of the DG Set shall be controlled through PLC which includes 
:- 
(i) Automatic synchronisation of various DG sets 
(ii) Automatic switch over to DG set in case of power failure or shutdown and vice 
versa along with indication and alarm of the same on SCADA screen. 
(iii) Data logging of running hours of DG set and history data generation in PC. 
The DG set shall be provided with Acoustic Hood, Earthing arrangement, Cabling, etc. 
complete. Suitable RCC foundation shall be provided for the DG set which shall be 
minimum 500 mm above Formation Level of the site. 

2.7 Submissions from the Contractor: 

The contractor is to do the complete design, drawing and detailing (Civil/ 
Mechanical/ Electrical & Instrumentation) of the IPS/MPS. Contractor will be 
required to submit the necessary designs and drawings and the data schedules 
for the equipment and their drawings for approval to the Department. 

2.7.1 Detailed Design and Drawings of the IPS/ MPS:      
    

Sizing and design of different units of IPS/MPS described above are minimum 
requirement and indicative, contractor has to work out his own design based on 
the raw sewage as mentioned in the bid document by the Department. All the 
detailed parameters laid down in the document, in Manual on Sewerage and 
Sewage Treatment or the relevant IS and other section of the chapter however 
shall be applicable based on the process design, approved by Department’s 
Representative, The contractor has to prepare the final detailed design according 
to the latest - Indian Standards, The manual on Sewerage and Sewage 
Treatment, the bid document and the instructions of the Department’s 
Representative. 

The detailed design of these units, architectural and structural design has to be 

prepared in close co- ordination with the Department’s Representative. The bidder 

shall submit his own layout and submit the same with his bid. This layout shall be 
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got approved from the Department’s Representative before preparing the detailed 

design. 

The outline dimensional drawings submitted by the Contractor shall include the 
following in addition to overall dimensions: 

 Parameters of equipment 

 Load details 

 Support details 

 Foundation pocket details 
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PART – 3 

CIVIL & STRUCTURAL REQUIREMENT 

 
3.1 CIVIL STRUCTURES DESIGN REQUIREMENTS 

This section specifies the Design requirements pertaining to Civil RCC Structural works. 
The Civil General Technical Specifications and Standard Specifications included in the 
tender shall be read in conjunction with these requirements. 

3.1.1 Design Submissions 

The Contractor shall submit 5 (Five) copies of complete detailed design 
calculations of each of the components such as substructure and superstructure 
together with general arrangement drawings, construction drawings and 
explanatory sketches as required by the Department. Separate calculations for 
substructures or superstructures submitted independent of each other shall be 
deemed to be incomplete and will not be accepted by the Department. 

The design considerations described hereunder establish the minimum basic 
design requirements of plain and reinforced concrete structures, architectural 
details, masonry structures and structural steel works. However, any particular 
structure shall be designed for the satisfactory performance fulfilling the functions 
for which the same is being constructed. The Contractor shall also check the 
stability of completed structures to be used for the project. 

3.1.2 Design Standards 

All designs shall be based on the latest Indian Standard (I.S.) Specifications or 
Codes of Practice.  The design standards adopted shall follow the best, modern 
and sound Engineering practice in the field based on any other international 
standard or specialist literature subject to such standard reference or extract of 
such literature in the English language being supplied to and approved by the 
Department’s Representative. 

All the designs of reinforced concrete structures shall generally confirm to the 
recommendations made in the following publications (latest versions) of the 
Bureau of Indian Standards: 
i. IS : 456: Code of Practice for plain and reinforced concrete 

ii. IS: 875: Code of Practice for design loads for buildings and structures other 
than Earth Quake loads (Part 1 to5). 

iii. IS:3370:CodeofPracticeforconcretestructuresforthestorageofliquids(PartItoIV
) 

iv. IS: 1893: Criteria for earthquake resistant design of structures. 

v. IS:2974:CodeofPracticefordesignandconstructionofmachinefoundations(Part1to4) 

vi. IRC: 6 Part II :Standard specification and Code of Practice for road bridges Loads 
and Stresses 

vii. SP: 34: Handbook on concrete reinforcement and Detailing. 

All structural steel design shall generally conform to the following recommended 
latest publications of the Indian Standards Institution: 
i. IS : 800 :Code of Practice for general construction in steel 

ii. IS : 806 :Code of Practice for use of steel tubes in general building 
construction 
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3.1.3 Design Life 

The minimum design life of all structures and buildings shall be 30years. 

3.1.4 Design Loads 

All buildings and structures shall be designed to resist the worst combination of 
the following loads/stresses under test and working conditions; which includes 
dead load, live load, wind load, seismic load, stresses due to temperature 
changes, shrinkage and creep in materials , dynamic loads. 

3.1.5 Dead Load 

This shall comprise loads arising due to all permanent construction including 
walls, floors, roofs, partitions, stairways, fixed service equipments and other 
items of machinery. In estimating the loads  of process equipment all fixtures and 
attached piping shall be included, but excluding its contents. 

The minimum Dead Loads shall be as per IS: 875 (Part1). 

3.1.6 Live Load 

Live loads shall be in general as per IS: 875 (Part 2). However, the following 
minimum loads shall be considered in the design of structures: 

i. Live load on roofs   : 1.50kN/sqm 

ii. Live load on floors supporting equipment such  

 as pumps, blowers, compressors, valves etc.  : 10.00kN/sqm 

iii. Live load on all other floors, walkways, stairways 

 and platforms.   : 5.00kN/sqm 

In the absence of any suitable provisions for live loads in I.S. Codes or as given 
above for any particular type of floor or structure, assumptions made must 
receive the approval of the Department’s Representative prior to starting of the 
design work. Apart from the specified live loads or any other load due to storage 
of materials, any other equipment load or possible overloading during 
maintenance or erection/construction in part or full, most critical condition shall 
be considered in the design. 

3.1.7 Wind Load 

Wind loads shall be as per IS: 875(part3). 

3.1.8 Earthquake Load 

This shall be computed as per IS: 1893. The project area falls in seismic zone2. 

3.1.9 Dynamic Load 

Dynamic loads due to working of plant items such as pumps, blowers, 
compressors, switch gears, traveling cranes, etc. shall be considered in the 
design of structures. 

3.1.10  Equipment Loads 

Loads of all equipment like pumps (static and dynamic), valve, switchgear, 
electrical control and relay panels, cable load, pipe load (static and dynamic), etc. 
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shall be considered over and above the imposed loads. 

3.1.11  Crane Loads 

For crane loads, an impact factor of 25% and lateral crane surge of 10% (of lifted 
weight + trolley weight) shall be considered in the analysis of frame according to 
the provisions of IS: 875. The longitudinal crane surge shall be 5% of the static 
wheel load. 

3.1.12  Temperature Load 

For temperature loading, the total temperature variation shall be considered as 
2/3 of the average maximum annual variation in temperature. The structure shall 
be designed to withstand stresses due to 50% of the total temperature variation. 
Suitable expansion joints shall be provided in the longitudinal direction whenever 
necessary with provision of twin columns. The maximum distance of expansion 
joint shall be as per provision of IS: 800 and IS: 456-2000 for steel and concrete 
structure respectively. 

3.1.13  Individual Members Load 

Individual members of the frame shall be designed for the worst combination of 
forces such as bending moment, axial force, shear force, torsion, etc. 

3.1.14  Non Destructive Testing of RCC Structures 

Non Destructive Testing (NDT) shall be carried out as per latest version of IS: 
13311 codes as per the instruction given by Department. 

3.2 CIVIL WORKS TECHNICAL REQUIREMENTS 

This section specifies the technical requirements pertaining to civil works. The General 
Civil requirements and standard specifications included in the tender shall be read in 
conjunction with these requirements. 

The various structures covered under this specification for Civil technical requirements 
comprises off all structures for water & waste water system under the contract as 
mentioned below but not limited to: 

 Clear water Pumping 

 Stilling chamber 

 Inlet Chamber/RCC Channel 

 Clear water Reservoirs/ Elevated Service Reservoir(ESR) 

 Water Distribution Network 

 Sewage Pumping Station 

 Sewage Treatment Plant & Associated buildings &Structures 

 Sewerage Network 

 Any and all other water/Sewage retaining structures 

All other structures not listed above but mentioned elsewhere in the bid 
document shall also follow the civil works technical requirements and specification 
of the bid document. 
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Submissions of detailed design calculations and Good for Construction drawings 
shall include the following as a minimum: 

A. Detailed Design Calculations 

1. Five (5) set of CD/DVD containing electronic files relevant to the structure’s 

modelling, analysis and design calculations (Microsoft Excel, Staad Pro, etc.). 

Files submitted shall be in editable format. 

2. Print copy (5 Copies) of the contents as submitted in the CD/DVD. 

B. Good for Construction Drawings 

1. Five (5) set of a CD/DVD containing Autocad files (Civil General Arrangement, 

Structural Dimensions and Reinforcement Details) pertaining to the structure. 

Files submitted shall be in editable format. 

2. Print copy (5 Copies) of the contents as submitted in the CD/DVD. Prints to be 

submitted on A1 Size Sheet as a minimum or A0 Size Sheet as required by the 

Department’s Representative. 

3. Bar-bending schedule indicating the number, shape and size of the rebars shall 

be submitted as part of the Reinforcement Details 

4. Detailed drawing showing the location, number and depth of inserts shall be 

included for any structural steel inserts/Metal inserts in the structure such as 

rungs, bolted connections for ladders/railings, etc. 

5. Location of Construction Joints and pour sequence shall be included on the 

drawing for base slabs, walls and top slabs. 

6. Revised drawings shall be submitted by clouding at the location with the  latest 

revision number and also show the history of revisions in a table format just 

above  the title block. 

The design considerations described hereunder establish the minimum basic 
requirements of plain and reinforced concrete structures, masonry structures and 
structural steel works. However, any particular structure shall be designed for the 
satisfactory performance of the functions for which the same is being constructed. The 
Contractor shall also take care to check the stability of partly completed structures. 

All the designs shall be based on the latest Bureau of Indian Standard (BIS) 
Specifications or Codes  of Practice. The design standards adopted shall follow the best 
modern engineering practice in the  field based on any other International Standard or 
specialist literature subject to such standard reference or extract of such literature in the 
English language being supplied to and approved by the Department’s Representative. In 
case of any variation or contradiction between the provisions of the BIS Standards or 
Codes and the specifications given along with the tender document, the provision given 
in this Specification shall be followed.  
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3.2.1 Partly/Fully Underground Liquid Retaining Structures- Basis for Design 

All underground or partly underground liquid containing structures shall be 
designed for the following conditions: 

i. liquid depth up to full height of wall and free board: no relief due to lateral 
soil pressure from outside to be considered; 

ii. Reservoir empty (i.e. no liquid or any material inside the storage area): 
full lateral earth pressure at rest due to surrounding saturated soil and 
surcharge pressure as applicable, shall be considered; 

iii. partition wall between dry sump and wet sump to be designed for full 
liquid depth up to full height of wall; 

iv. partition wall between two compartments to be designed as one 
compartment empty and other full; 

v. Structures shall be designed for uplift in empty conditions considering the 
depth of the highest water table recorded in the area. 

vi. walls shall be designed under operating conditions to resist earthquake 
forces developed due to mobilization of earth and dynamic liquid loads; 

vii. Underground or partially underground structures shall also be checked 
against stresses developed due to any combination of full and empty 
compartments with appropriate ground/uplift pressures on the base slab. 
A minimum factor of 1.2 shall be ensured against uplift or floatation. 

3.2.2 Foundations 

(i) The minimum depth of foundations for all structures, equipments, 
buildings and frame foundations and load bearing walls shall be as per 
IS:1904. 

(ii) Care shall be taken to avoid the interference of the foundations or any 
other component of the new building with the foundations of adjacent 
buildings or structure. Suitable adjustments in depth, location and sizes 
may have to be made depending on site conditions. The Department’s 
Representative shall accept no extra claims for such adjustments. 

(iii) Special attention is drawn to danger of uplift being caused by the ground 
water table. Base raft for underground structure shall be designed for 
uplift forces that are likely to be developed. 

(iv) Where there is level difference between the natural/ existing ground level 
and the foundations of structure or floor slabs, this difference shall be 
filled up in the following ways: 

 In case of non-liquid retaining structures the natural top soil shall be 
removed till a firm stratum is reached (minimum depth of soil removed 
shall be 500 mm.) and the level difference shall be made up by compacted 
backfill as per specifications. However, the thickness of each layer of the 
backfill shall not exceed 150 mm. The area of backfilling for floor slabs 
shall be confined to prevent soil from slipping out during compaction. The 
safe bearing capacity of this well compacted backfilled soil for design 
calculations shall not exceed 100 KN/. 

 In case of liquid retaining structures, the natural top soil shall be removed 
as described above and the level difference shall be made up with Plain 
Cement Concrete(1:5:10) 
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3.2.3 Requirements for Reinforced and Plain Concrete Works (Structures) 

The following are the design requirements for all reinforced or plain concrete 
structures: 

a. All bedding and leveling concrete shall be a minimum 100 mm thick with 
minimum concrete M10 grade. 

b. All structural reinforced concrete other than for water retaining structures 
shall at least be of M-25 grade with a maximum 40 mm aggregate size for 
footings and base slabs and with a maximum 20 mm aggregate size for all 
other structural member.  

c. The minimum grade of concrete for water retaining structures shall be  M-
30 having minimum cement content of 320 kg/m3 with a maximum 40 
mm aggregate size for footings and base slabs and with a maximum 20 
mm aggregate size for  all other structural member. 

d. As a design consideration to control crack, though general requirements of 
IS 3370 shall be followed, All liquid retaining structures shall be designed 
based on the serviceability crack width limit state (i.e. 0.1 mm crack 
width) and other limits including the ultimate limit states. 

e. The minimum clear cover to all reinforcement including stirrups and links 
shall be 40 mm for all water retaining structures including the bottom of 
roof. For other structures the minimum clear cover shall be as specified in 
IS:456. 

f. Any structure or pipeline crossing below roads shall be designed for a 
minimum  of Class A of IRC loading. 

g. The bridges and supporting structure (for clarifiers, pipeline crossing river, 
etc.) shall be designed to safely withstand the loadings such as loads and 
torque transmitted through scrapper blades, motor, water force in the 
river, etc. depending on the arrangement offered besides other loads. 

h. All pipes and conduits laid below the structural plinth, road works, river 
bed,  nallah crossing, etc. except those crossing National Highway/Railway 
line, shall be embedded in reinforced concrete of minimum grade M25 
having minimum 300 mm thick concrete cover alround. 

i. For walls of liquid retaining structures, the following shall be considered. 

 Minimum reinforcement shall be as per IS: 3370 part-2. 

 Maximum length of panel to be concreted considering partial 
construction joints shall be 7.5 m. The adjacent panels shall be 
poured with a minimum time gap of 4 days. Height of pour shall 
not exceed 2m. 

j. The following minimum thickness shall be used for different reinforced 
concrete members, irrespective of design thickness: 

(i) Walls for liquid retaining structures : 150 mm 

(ii) Roof slabs for liquid retaining structures: 150 mm 

(iii) Bottom slabs for liquid retaining structures :200 mm 

(iv) Floor slabs including roof slabs, walkways, canopy slabs:150 mm 

(v) Walls of cables / pipe trenches, underground pits etc:125 mm 

(vi) Column footings     :300 mm 

(vii) Parapets, Chajja     :100 mm 
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(viii) Precast trench cover     :75 mm 

3.2.4 Requirements for Building Works 

Unless otherwise specified, all the building works shall generally comply with the 
following 

a. All buildings shall have Reinforced Concrete framework. 

b. 75 mm thick RCC Damp Proofing Course in M15 shall be provided to all 
building walls. 

c. Anti-termite treatment as per IS: 6313 part-III – 1971 with injection of 
chloropyrious emulsifiable concrete (1%) timber care ground treatment 
chemically emulsion 1:3 and creating a chemical barrier under and around  
the column pits, wall trenches, basement excavation, top surface of plinth 
filling, junction of wall and floor along the external perimeter of building, 
expansion joints, surrounding of pipes and conduits etc. 

d. All external walls shall be in 230 mm thick brick masonry built in cement 
mortar in (1:4). Transoms and mullions shall be of 115 mm x 230 mm size 
of cement concrete in M15 with four numbers 6 mm bars and 6 mm links 
at 150 mm c/c shall be provided to form panels not exceeding 3500 mm x 
3500 mm in size. 

e. All internal partition walls except for toilets shall be in 230 mm thick brick 
masonry built in cement mortar 1:4 with transoms and mullions as stated 
above. Toilet partition walls shall be in 115 mm thick brick masonry built 
in cement mortar 1:4 and shall have transoms and mullions as stated 
above to form panels not exceeding 1200 mm x 1200 mm size. 

f. All internal masonry surfaces shall be finished with 12 mm thick smooth 
faced cement plaster in cement mortar(1:4). 

g. All external masonry surfaces shall be plastered in two coats with sand 
faced cement plaster in cement mortar (1:4) and shall have total thickness 
of 20 mm. Waterproofing compound of approved make and quality shall 
be added to the cement mortar in proportions as specified by the 
manufacturer. 

h. Bathroom/ W.C. floor slab shall be sunk and filled with brickbat coba 
(broken bricks set in lime) and provided with waterproofing as per the 
specifications of an approved specialist water proofing company. The 
finished floor level in Bathroom / W.C. areas shall be normally 12 mm 
below the finished floor level on the outer side. 

i. Wherever specified, staircases shall be finished with 25 mm thick Kota 
Stone treads and 20 mm thick Kota Stone skirting. The rise of stairs shall 
not exceed 170 mm and minimum width of the tread shall not be less than 
275 mm. All steps shall have 20 mm nosing. R.C.C. stairways shall be 
provided to permit access between different levels within buildings. All roof 
tops and tops of overhead tanks shall be made accessible with ladder 
provision. Vertical ladders fitted with landing point extensions will be  
permitted  where considered appropriate by the Department’s 
Representative to access areas  not frequently visited. 

j. For all structures other than constructed for sewerage works, floor cutouts  
and cable ducts, etc. shall be covered with pre-cast concrete covers in 
outdoor areas and G.I. chequered plates of adequate thickness in indoor 
areas. All uncovered openings around the platforms, balcony, stairs, and 
landing shall be protected with SS-304. 

k.  All staircases shall be provided with steel railing. 
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l. The reinforced concrete roofs shall be made waterproof by application of 
approved cement/ lime based waterproofing treatment. The finished roof 
surface shall have adequate slope to drain quickly the rainwater to R.W 
down-take points. 

m. For roofing drainage, PVC rainwater down-takes with khurra and door 
bend with grating at top shall be provided. For roof areas up to 40 m2. 
minimum  two nos. 100 mm diameter down-take pipes shall be provided. 
For every additional area of 40 m2 or part thereof, at least one no. 100 
mm dia. down take pipe shall be provided. The RW pipes shall be 
concealed. 

n. Top surfaces of chajjas and canopies shall be made waterproof by 
providing a screed layer of adequate slope or application of an approved 
roof membrane and sloped to drain the rainwater. 

o. All buildings shall have a minimum 1.2 m wide, 100 mm thick plinth 
protection paving in M20 grade concrete over a layer of minimum 75 mm 
thick CC M-15  with toe wall of 230 mm thickness laid over 75 mm thick 
1:4:8 thick PCC. All plinth protection shall be supported on well-compacted 
stratum. 

p. All concrete channels and ducts used for conveying liquid shall have 
smooth finish from inside. The width of concrete channels shall not be less 
than 500 mm. All open channels shall be provided with G.I. hand railings. 

q. Kerbs to be provided below the hand railing on the catwalks/pathways 
should be as per relevant sections of the Factory Act. 

r. All rooms in the treatment plant buildings and SPS shall be provided with 
appropriate signboards indicating the function of the rooms involved. 

s. Wherever equipment and machinery is required to be moved for 
inspection, servicing, replacement etc., suitable movable gantry of  
required  capacity shall be provided. 

t. The design of buildings shall reflect the climatic conditions existing on site 
and it shall as far as possible permit the entry of natural light. 

u. Emergency exit doorways shall be provided from all buildings in order to 
comply with local and international regulations. Stairways and paved areas 
shall be provided at the exit points. 

v. Toilet blocks in process building shall be provided with two drinking water 
taps of 12mm size and sink with appropriate drainage. 

w. All chequered Plates shall be hot dip galvanized. 

x. All types of opening such as doors, windows and ventilators shall be 
minimum 25% of the floor area. 

y. Glass shall be minimum 5 mm thick, pin headed or opaque. 

z. All roof tops and overhead tanks shall be made  accessible  with  ladder  
provision. Vertical step  ladders  fitted  with  landing  point  extensions  
will be permitted where considered appropriate by the Department’s 
Representative to access areas not frequently visited. 

aa. Steel staircases shall be constructed of standard channel stringers with 
M.S. grating treads 25mm thick with non skid nosing. Steel Ladders shall 
be minimum 600mm wide and shall not exceed 6m of straight run. The 
ladders shall be painted with epoxy paint. 

 cc.  Door/ Windows/ Ventilation/ Chajja 

All the building structure shall be provided with ventilation area equal to  at least 



Sewerage Project under AMRUT  Bid Document  
 

 72 

20% of the floor area or 10% of the outer wall area, whichever is more. All the 

doors/windows/ventilators for plant units shall be of Anodised Aluminium section with 

tinted glass. Necessary rubber gasket/beading shall be used to make the buildings 

dust free. All windows shall be in double door – inside SS jalli and outside toughened 

glass of min 5 mm thickness. The main entrance of Administrative building shall be 

provided with min 12 mm thick toughened glass door with SS fittings of Dorma / 

Hettich make. 

All types of doors, windows, rolling shutters shall have lintels above lintel beam and 

shall be continuous. Lintels over openings on external walls shall be provided with 

minimum 600mm wide chajjas with facias as required for pleasing aesthetic 

appearance. All chajjas, slabs and sill projections shall be provided with drip 

moulding or throating as directed by Engineer -in-Charge in all concreting/plastering 

works. 

dd       Ramp 

All ramps shall be min 150 mm thick in RCC M-25 with adequate steel reinforcement, 

with a slope of 1:6 (vertical: horizontal), laid over  100 mm thickCC M-15 laid over 

100 mm thick sand layer. 

ee Painting 

The internal and external surfaces of the walls and ceiling of all building structures 

shall be applied with two coats of Birla / JK Wall Putty followed by two coats of 

primer followed by min two coats of first quality plastic emulsion paint. 

All the structural steel, pipes, specials etc. shall have two coats of Epidec RTC Primer 

followed by two coats of epoxy paint.  

All the internal walls and base of water retaining structures of MPS and STP shall be 

provided with min two coats of coal tar epoxy. 

All the external faces of the tanks above ground level shall have two coats of cement 

based snowcem. 

ff  False Ceiling 

POP false ceiling shall be provided in Office Rooms, Laboratory, Conference Rooms, 

PLC / SCADA Room, LT Panel Rooms, Entrance Lobby, Gallery ,Washrooms of 

Administrative Building etc with LED down lights. 

gg Roof Treatment and Water Proofing 

The roof of all the buildings shall be given six courses bitumen felt waterproofing 

treatment with suitable arrangement for draining out the rainwater. Roof slope shall 

be minimum 1:120. Sloping screed of CC (M-15) minimum 40mm thick shall be 

provided under the felt treatment. 

hh  Rain Water pipe 

For roof drainage, PVC water down takes with 6 kg pressure and C.I. grating at top 
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shall be provided. For roof plan areas upto 40 sq.m. minimum two 100 mm diameter 

downpipes shall be provided. For every additional area of 40 sq.m., or part thereof, 

at least one100mm dia down pipe shall be provided. All rain water pipes shall be of 

PVC 6 kg/cm2 and encased with CC (M15) mix properly embedded in brick walls. The 

rain water should be connected directly with the storm water drainage system 

through gully traps. 

3.2.5 Concrete Reinforcement 

All major structures, buildings, Pump Station, Electrical sub stations, thrust 
blocks, and all water retaining structures including all other structures in the 
Contract will use TMT Fe500 of approved make/manufacturer for concrete 
reinforcement. 

3.2.6 Joints 

Movement joints such as expansion joints, complete contraction joints, partial 
contraction joints and sliding joints shall be designed to suit the requirements. 
However, contraction joints shall be provided at specified locations spaced not 
more than 7.5 m in both directions right angle to each other for walls and rafts. 

Suitable gap at the location of expansion joints placed at a suitable interval not 
more than 30m shall be provided in walls, floors and roof slabs of all structures. 

3.3 HYDRAULIC TESTING OF LIQUID RETAINING STRUCTURES 

In addition to the structural test of structures as applicable, the liquid retaining 
structures shall also be tested for water tightness test at full supply level as described in 
clauses of latest version of IS 3370 (PartI). 

On completion of the structure and before its commissioning, the Contractor shall carry 
out a water tightness test for the maximum water head condition i.e. with the water 
standing at Full Supply Level (FSL). This test shall be carried out preferably in dry 
season and prior to internal lining in accordance with the procedure given below: 

The water tightness test shall be carried out when the construction of liquid retaining 
structure is done and when it is possible to fill the structure and ensure that uniform 
settlement of the structure as a whole or as directed by the Engineer. Before the filling 
operations are started the structure shall be inspected by the Engineer and the 
Contractor's Representative and the condition of surfaces of walls, contraction joints 
shall be noted and it shall be ensured that the jointing material filled in the joint is in 
position and all openings are closed. The Contractor shall make necessary arrangement 
for ventilation and lighting of the structure by way of floodlights, circulators etc. for 
carrying out proper inspection of the surfaces and inner conditions if so desired by the 
Engineer. Records of leakages starting at different levels of water in the reservoir, if any, 
shall be kept. 

The liquid retaining structure once filled shall be allowed to remain so for a period of 
seven days before any readings of drop in water level are recorded.  The  level  of  the  
water  shall  be  recorded against  the subsequent  intervals of 24 hours over  a  period 
of  seven days. The total drop in surface level over a period of seven days shall be taken 
as an indication of the water tightness of the structure, which for all practical purposes 
shall not exceed 40 mm. Also there shall be no indications of the leakages around the 
opening or on the walls. 
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If the structure does not satisfy the condition of test and the daily drop in water level is 
decreasing,  the period of test may be extended for a further period of seven days and 
it the specified limit is then reached the structure may be considered as satisfactory. 

The external faces of structure shall not show any signs of leakage and shall remain 
apparently dry over the period of observation of seven days after allowing a seven day 
period for absorption after filling. 

In case the drop in level exceeds the permissible level limit and signs of leakage with 
the stipulated period of test, the Contractor shall carry out such additional works and 
adopt such measures as may be directed by the Engineer to reduce the leakage within 
the permissible limits. The entire rectification work that shall be carried out in this 
connection shall be at the Contractor's cost. The water required for subsequent testing 
shall be supplied to the Contractor free of cost, if the same is available near the site. 
Contractor shall have to make arrangement for filling emptying the structure at his 
own cost. 

If the test results are unsatisfactory, the Contractor shall ascertain the cause and 
make all necessary repairs and repeat the water retaining structures test procedures, 
at his own cost. Should the re-test results still be unsatisfactory after the repairs, the 
structure will be   condemned and the Contractor will dismantle and reconstruct the 
structure, to the original specification, at his own cost. 

During testing and during defect liability period the impression marks created due to 
seepage shall be rectified and made good. 

No separate payment shall be made for water tightness test and the cost thereof shall 
deem to be covered in the rates quoted of different items of work of Treatment Plant. 

3.4 NON-DESTRUCTIVE TESTING OF RCC STRUCTURES 

Non-Destructive Testing (NDT) shall be carried out as per latest version of IS: 13311 
codes as per the instruction given by Department.  

 

(End of Part – 3) 
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PART – 4 

SPECIFICATIONS OF MECHANICAL WORKS 

4.1  GENERAL SPECIFICATIONS FOR MECHANICAL WORKS 

4.1.1 LIST OF IS CODES 

IS Code No. Description 

IS 14602-1999/2004 Installation methods of positive  displacement Hydraulic 
pumps and motors guidelines 

IS 14601- 
1998/2003 

Method of presenting performance data for hydraulic  
pumps. 

IS 8304- 2002 Submersible pump set specifications 
IS 15310- 2003 Hydraulic design of pump sumps and intakes guidelines 

IS 4111- 2007 

Part- I- Code of practice for ancillary structures in 
sewage systems-Manholes(1986) 
Part-II - Finishing Tanks(1985) Part-III- Inverted 
syphons(1985) 
Part-IV- Pumping stations & pumping mains (1968) 
Part-V- Tidal outfalls(1993) 

IS 10069- 
1992/2002 

Hyd. Fluid power- Positive displacement pumps,motors 
and integral transmissions & determination of steady 
state performance. 

IS 10572- 
1983/2005 

Method of sampling pumps 

IS 8472 – 
1998/2004 

Pumps –regenerative for clear, cold water-
specifications. 

IS 3042- 2003 Specifications for single faced sluice gates 
IS 11485- 
1985/2000 

Criteria for hydraulic design of sluices in concrete and 
masonry dams 

IS 2685 – 
1971/2003 

Code practice for selection, installation and 
maintenance of sluice valves 

IS 9890- 1981/2003 Specifications for general purpose for ball valves 
IS 10459- 1983 Specification for general purpose for plug valves 

IS 11791- 1986 
Specifications for diaphragm type valves for general 
purposes 

IS 11149-1984/2004 Specs for rubber gaskets. 
IS 3549 Rubber hoses. 

IS 11855-2004 Guideline for design and use for different types of 
Rubber seals for hydraulic gates. 

IS 5382-1982/2003 Specs for rubber sealing ring for gas mains, water 
Mains and sewers. 

IS 5189-1985/2005 
Specs for cold polymerized raw styrene-butadiene 
Rubber. 

IS 14803 
Part 1-2000-Plain bearings fits 
Part 2-Tolerances on form and position and surface 
Roughness for shafts, flanges and thrust collars. 

IS 12820-2004 

Dimension requirements of rubber gaskets for 
mechanical joints and push on joints for use with cast 
iron pipes and fitting for carrying water,gas and 
sewage. 

IS 4826-1979/2006 Hot dip galvanizing on round steel wires. 
IS 1367-2002 Technical supply conditions for threaded steel fasteners 
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part 1 to20. 
IS 13229 Zinc for galvanizing 
IS 12313 Specs for hot dipterne created steel sheets. 

IS 1001 
Specs for performance requirement for constant speed 
compression ignition (Diesel) engines for general 
proposed (up to 20kw) 

IS 1002 
Specs for performance requirement for constant speed 
compression ignition (Diesel) engines for general 
proposed (Above 20kw) 

IS 15217 Fuel oil for diesel generator sets specs 

IS 14691 
Rolling bearings -Taper rolling bearing tapered rollers 
metric series specs. 

IS 10037-1981/2005 Requirement for sludge dewatering equipment  part 
1to3 

IS 11630-2005 Method of ultrasonic testing ofsteel plates for pressure 

IS 5456-2006 Testing of positive displacement type air compressors 
and exhausters-code of practice. 

IS 13256-1992/2004 Air compressor lubricants types DAA and DAB-specs 

IS 11119-1984/2007 
Technical supply condition for sliding vane rotary air 
compressor 

IS 1092-1984 Technical supply conditions for reciprocating air 
compressor above 60kW. 

IS 9242-1986 Rated pressure of air compressor 

IS 14642 
Part-1 Compressed air for general use contaminants & 
quality classes-(2004) 
Part-2 Test methods for aerosol oil contents(2004) 

IS 7938-1976 Specs for air receivers for compressed air installation. 
IS 10431- 
1994/2004 

Measurement of air flow of compressors and exhausters 
by nozzles. 

IS 14740- 1999 
Pneumatic fluid power – general rules using 
compressible fluid- determination at flow rate 
characteristics. 

IS 15045- 2001 
Pneumatic fluid power – Five port directional control 
valves- part 1 to3. 

IS 12725- 2002 Pneumatic fluid power – general rules relating to 
system. 

IS 15331-2003 
Identification of ports and control mechanism of control 
valves and other components- Pneumatic fluid power. 

IS 10527- 1983 
Specification for pressure ranges of compressed air 
system for Inland vessels. 

IS 9683- 1980 
Carbon and low alloy steel forgings for fired and unfired 
pressure vessels. 

IS 2825- 1969/2007 Code of un-fired pressure vessels. 

IS 1536 
Centrifugally cast (spun) iron pressure pipes for water, 
gas and sewage. 

IS 1537 Vertically cast iron pressure pipes for water gas and 
sewage 

IS 14333 High density polythene pipes for sewage-specification 
IS 6908 Specification for asbestos cement pipe. 

IS 14402- 
1996/2001 

Specification for GRP pipe joints and fittings for 
sewage, industrial waste and water( other than 
potable) 

IS 14787- 2000 
Unplasticised PVC pipes (ducts) and fittings for 
underground telecommunication cable installation- 
specification. 

IS 6418 Cast iron and malleable cast iron flanges for general 
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engineering purposes. 
IS 6392 Steel pipe flanges. 

IS 4867 
Welded neck shell flanges for carbon steel pressure 
vessels and equipments 

IS 4866 Welded shell flanges for carbon steel pressure vessels 
and equipments 

IS 4869 
Welded shell flanges with hub for stainless steel 
pressure vessels and equipments. 

IS 4868 
Welded shell flanges for stainless steel pressure vessels 
and equipments. 

IS 5986 
Hot rolled steel flat products for structural forming and 
flanges purposes. 

IS 4864 Specifications for shell flanges for vessels and 
equipments 

IS 4870 Flat gaskets for shell flanges. 

IS 15225- 2002 Chlorinated polyvinyl chloride compounds used for 
pipes and fitting specifications. 

IS 4985- 2000 Unplasticized PVC pipes for potable water supplies- 
specification. 

IS 4984- 1995 
Specifications for low density poly ethylene pipes for 
potable water supplies. 

IS 3076- 1985/2003 
Specifications for high density poly ethylene pipes for 
potable water supplies. 

IS 15450- 2004 Poly ethylene/ Aluminum/ Polyethylene composite 
pressure pipes for hot & cold water supplies. 

IS 13592- 1992 
Specifications for UPVC pipes for soil & waste discharge 
systems inside building including ventilation and rain 
water system. 

IS 15328- 2003 
Unplasticized non-pressure polyvinyl chloride(PVC)pipes 
for use in underground drainage and sewage systems- 
specifications 

IS 14735- 
1999/2007 

UPVC injection molded fittings for soil and waste 
discharge system, inside and outside buildings including 
ventilation and rain water system. 

IS/ISO 9373- 1989 
Cranes and related equipments –Accuracy requirements 
for measuring parameters during testing. 

IS 13834 
Part-1-1994 Cranes- Classification–General 
Part-5- 2003 Over head traveling and portal bridge 
cranes 

IS 807- 2006 
Design, Erection, testing (structural portion) of cranes 
and hoists- code of practice. 

IS 14475- 1997 Cranes- Condition monitoring Part-1-General 

IS 13558- Part 1 to 
5 

Part-1- Cranes- controls- layout & characteristics – 
general principles. 
Part-5- Overhead Traveling cranes & portal bridge 
works. 

IS 3177- 1999/2006 
Code of practice for heavy duty electric overhead 
Traveling cranes and gantry cranes other than steel 
work cranes 

IS 14473- Part 1- 
1997 

Cranes – Inspection –General 

IS/ISO 8686 
Part-1 Cranes – Design principle for loads & load 
combinations. 
Part-5 Overhead traveling and portal bridge crane 

IS 4137- 1985/2006 
Code practice for heavy duty electric overhead traveling 
cranes including special service machines for use in 
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steel works. 
IS 14470- 1997 Cranes- Test code and procedures. 

IS 14471 
Cranes and lifting appliances- Technical characteristics 
and acceptance documents. 

 

4.2  PUMPING MACHINERIES FOR SPS (MPS AND IPS  

4.2.1 General 

 For Sewage Pumping Station (SPS) included in this bid, coarse-screened sewage 
shall be pumped by the SPS Pumps via  pumping main as specified in this bid 
document. Pump speed and sequencing shall be automatically controlled based 
on wet well level. 

 The pump shall be vertical, submersible, non-clog, single stage, bottom suction, 
monoblock type driven by single speed submersible motor suitable for pumping 
all kinds of sewage / sludge / containing plastics and fibrous materials. 

 The pumps should develop the required total dynamic head at rated capacity. The 
head capacity curve of the pump shall be continuously rising towards the shut-off 
with highest head at shut-off. 

 All pump motors shall be submersible type and with adequate capacity heavy 
duty continuous rated motor provided with all protective devices viz. RTD BTD 
and moisture sensor, and enclosure protection of IP68/IP55 as per relevant 
standard and IS: 325. 

 The pumps shall be suitable for under floor wet installation with pedestal and 
guide arrangement. The pedestal shall be provided with auto-coupling 
arrangement to facilitate installation/ removal from the well top without entering 
into the well. 

 The pump shall be suitable for parallel and continuous operation. 

 The capacity of pumps shall be adequate to meet the peak rate of flow with 
standby. 

 The suction and delivery openings of Pump shall be of minimum 100 mm dia for 
protection against clogging. 

 The design period of Pumping machinery shall be 15 years. 

 The pump shall be designed to be protected against reverse direction of rotation 
due to the sewage returning through the pump. 

 The pumps shall operate trouble free, smooth and without any undue noise and 
vibrations. The magnitude of peak-to-peak vibration at shop and at site 
installation shall be limited to 75 microns and 50 microns respectively at the 
bearing housing. 

 The pumps shall be of identical configuration to facilitate in inter -changeability 

 Pumps shall be designed for continuous operation under submerged or partially 
submerged conditions, and intermittent operation when totally dry without 
damage to pump or motor. 



Sewerage Project under AMRUT  Bid Document  
 

 79 

 Pumping unit shall be complete with motor, control system, guide rail, anchoring 
brackets, base elbow, power cable, and pump lifting cable and control panel and 
level switches. 

 Pumps shall be fitted with dynamically balanced non clog impellers designed to 
pass course solids of at least 50 mm diameter 

 Minimum 15% margin over the power input to pump at duty point shall be kept 
while selecting the motor rating. Specific gravity of 1.05 shall be considered for 
wastewater for calculation of power input to pump. 

 The name plate KW rating of the pump motor shall be sufficient to drive the pump 
through the entire range of head of capacity curve. 

 Thermostats shall be provided to monitor temperature raise in motor winding and 
bearings. 

 Moisture sensor shall be provided to monitor motor housing. 

 Mating surfaces to be watertight and fitted with nitrile O-rings 

 Rising Mains 

The following are design requirements for rising mains 

(i) Rising mains shall be of Ductile iron class K-9 with internal cement mortar 
lining suitable for sewerage. 

(ii)  Inside lining shall be Sulphate Resisting Cement (SRC) in accordance with IS 
code relevant  for sewage application 

 All the pipes and fittings above the ground level shall be flanged type. All buried 
pipes and fittings shall be socket and spigot rubber ring jointed 

4.2.2  DEFINITIONS 

For this Specification, the following definitions shall apply:- 

Design duty The total head to be developed and the quantity of fluid to 
be 
discharged when the pump is running at rated speed; 

Static head (b) The difference between free water surface level on the 
suction side of the pump and the delivery level; 

External friction head 
(c) 

The head required to overcome friction external to the 
Works (Frictional loss in the transmission main) and the 
velocity head at the outlet of the pumping main; 

Station losses (d) The friction losses in valves and pipes within pump room; 
Internal losses (e) The frictional losses in the pump suspension main and head 

bend up to the delivery flange of vertical wet well pumps 
Total head The sum of (b), (c), (d) and (e); 
Design duty head The sum of (b) and (c); 
NPSHa Net positive suction head available at site 
NPSHr Net positive suction head required by the pump 
LWL Low Water Level at free water surface level on the suction 

side of the pump. 
HWL High Water Level at free water surface level on the suction 

side of the pump (during flooding) 
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   NPSH 

The NPSH requirements of pumps, based on the 2% output drop criterion, shall 
be atleast 1m less than the NPSH available at every working condition at site 
maximum ambient temperature. 

4.2.3 Non- Clog Submersible  pumping sets 

It is proposed to provide Submersible sewage pumping sets of following specifications in 
the pumping station. 

Contractor has to design these pumps Stations complete for Civil, Mechanical, Electrical 
and Instrumentation works. The pump Stations shall be designed to accommodate 
installation of pump sets for different sections as per scope of work and as mentioned 
below. 

The contractor shall select suitable pumps for operation of non clog sewerage pumps in 
the specified operating range. All the pumps shall be of similar characteristics. 

The type of pumps shall be non clog type Submersible pumps and all the pumps shall be 
provided with suitable motors and accessories. 

The pump shall have a stable head curve, i.e. the total head-capacity curve shall be 
continuously rising towards the shut off head. The shut off head shall be at least 10% 
more than pump head at intersecting point of the pump curve with the upper range 
system head curve. 

Unless otherwise specified, at the time of tender the Contractor shall supply the 
performance curves for the pumps he is providing. The curves shall show total head, 
pump efficiency, power absorbed by the pump, and NPSHr plotted against flow rate for 
the full operating range required. The curves shall be extended to show shut valve 
conditions, and to show performance at flow rates at least 20% in excess of the 
maximum flow rate expected in normal operation at site conditions. 

Where appropriate, curves shall also be included to show the variations in station losses 
and internal plant losses plotted against flow rate, to enable the complete pump 
performance curves to be shown. 

If the Purchaser’s estimated system curves for head against flow have been provided, 
the Contractor’s pump curves shall be superimposed on the system curves to show 
conveniently the expected performance in site conditions. 

A minimum overall (combined pump & motor) efficiency as 65% for each pump set and 
minimum 45% for RAS/SAS pump shall be made for motor selection. Bidders are 
encouraged to use high efficiency equipment to bring down the power consumption 
which shall form part of the overall evaluation. 

Pump must be suitable for operating in parallel over the entire operating range. The 
pump shall operate satisfactorily at any point between the maximum and minimum 
system resistance. 

The pump shall be designed to be protected against reverse direction of rotation due to 
the sewerage returning through the pump. 
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Spare parts supplied with the pump shall be identical to respective pump components 
and shall be from original manufacturer. 

General Features of Pumps 

Pump:   

The pump shall be of heavy duty, vertical, direct- drive, non-clog, single stage, 
bottom suction, centrifugal, submersible type driven by submersible motor. The pump 
shall be designed and constructed for 1450 RPM to pump all kinds of sewage/ sludge/ 
storm water having specific gravity 1.05 containing plastic and fibrous materials without 
injurious damage during operation. It shall have single stage, bottom suction pump, with 
overhung non clogging impeller.  The pump should be suitable for stationary 
arrangement. It shall be supplied with pump connector unit, which shall connect to pump 
support bracket with rubber diaphragm to make it leak proof joint.  
Pump Casing: The casing shall be so designed; so as to reduce radial thrust and ensure 
vibration free performance. The volute should be sufficiently large to ensure non-
clogging operation of the pump. It shall be of radically split volute type with integral 
suction and delivery nozzle. 
Impeller: It shall be of non-clog-type to allow smooth passage of long fibrous materials 
i.e. clothes, poly bags, etc., solid admixes & sludge. It shall be of single/double vane in 
semi open type.  
Shaft: It shall be made of high tensile steel shaft accurately machined and duly 
supported in ball bearings in the motor above impeller. It shall be so designed to 
transmit the power without undue vibrations and deflections. 
Mechanical Seals: Mechanical seals shall be provided to ensure no ingress of sewage in 
motor. 
Bearings: The motor bearings shall be anti-friction deep ball, grease lubricated duly 
sealed to have virtually maintenance free for its life. 
Rotational Direction:  The direction of rotation shall be clockwise when looking from 
motor top. 
The casting of pump set should be of 2 to 2.5 % Ni Cast Iron constructions and the 
impeller should be made up of stainless steel (SS) CF8M. The pump set shall be supplied 
along with the guide rail, duck food bend lifting chain with shackles enough guide wire / 
pipe, SS foundation bolts and nuts complete. The pump shall have reputed make 
mechanical seal & in built safeties of moisture sensor and thermostat for tripping of 
pumps in case of any leakages or high temp. It shall be provided with the electronic 
control unit for such protection. For easy installation and removal of the pump, a single 
guide rail system is used in the permanent installation of the pump. For permanent 
installation a Pedestal and Bracket should be provided. This enables the pump to be 
removed from sump without the necessity of removing any nuts and bolts. The pumps 
should be provided with a reverse rotation trip feature, which stops the unit instantly if 
connected to start in the wrong direction.  
The pump shall be provided with stainless steel lifting chain of suitable size. One end of 
the chain shall be attached to the pump and the other end fixed near the upper bracket 
for guiding suitably by means of SS 304 Shackle. The chain shall have SS 304 rings fixed 
at an interval of 1 meter for engaging the hook of the external lifting device. 
The installed pump should be supplied with one spare impeller duly machined, one set of 
Mechanical seals one set of wear rings (if applicable) and one set of O-rings and gasket, 
Bearing set of spanners. 
 



Sewerage Project under AMRUT  Bid Document  
 

 82 

Table: Features and Material of Construction Split Casing Pumps 
Casing Cast Iron, IS:210, FG 260, 2% Ni-CI 
Impeller SS ASTM A743 CF8M / AISI 329 
Shaft SS ASTM A276 Type 410/420 
Motor housing Cast Iron, IS:210, FG 260 
Stator/ rotor core CRGO Steel 
Stator/ rotor winding Electrolytic grade copper wire/ bar 
Fasteners Stainless Steel, AISI:316 
Auto coupling system Cast Iron, IS:210, FG 260 
Lifting chain, guide pipe Stainless Steel-304 
Lifting Hook SS-304 
Mechanical seal Lower with silicon carbide/silicon carbide 

& upper with carbon face/chrome steel 
face 

Protective Coating The pumps shall be epoxy painted 
 

The head/quantity characteristics of pumps shall be stable at all rates of flow 
between closed valve and fully-open valve, and the characteristics shall be steep enough 
for satisfactory operation in parallel under all conditions specified. 

Pump efficiency shall be well maintained over the whole of the specified duty 
range. 

Lubrication arrangements shall be designed to avoid any contamination of the 
pumped fluid, with shaft bearings lubricated by filtered water. 

Pumps and associated pipe work shall be arranged so that air can be completely 
removed during priming, using air-release valves at high points, and complete drainage 
is provided from low points by drain valves. 

Pump suction and discharge flanges shall each be provided with 2 opposed 
plugged tappings for fitting pressure gauges and the like. The tappings shall be fitted 
with suitable metallic plugs for transport. 

Arrangements for the easy handling of all pumping machinery shall be provided, 
by using lifting lugs or eyes as appropriate. 

   DRIVING ARRANGEMENTS 

Unless otherwise specified, pumps shall be driven by electric motors and be 
directly coupled. Motors shall provide a power margin of not less than 10% above the 
maximum power absorbed by the pump in any possible operating condition. 

Submersible Motor :  
i) General-:  

a) The submersible motor shall be of dry type and cooled by liquid being handled, the 
degree of portion shall be IP 68 as per IS-2147. Both pump & motor shall run at as 
per speed given in the following table, 3 phase, 50 Hz + 3%   frequency & voltage as 
415 V +6% and – 15%, with ‘F’ class insulation.  Aluminium die cast rotor to be 
provided for better starting torque characteristics. 

b) The terminal voltage differing from rated voltage of 415V by +6% and – 15% 
c) The frequency differing from its rated value of 50 Hz by not more than + 3 % 
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d) Any combination of (a) and (b) 
Motor shall be hermetically sealed in air and shall be cooled by surrounding liquid/air. The 
motor shall be oil filled, so that heat generated by motor is effectively transferred by the 
oil to the surrounding liquid that is being pumped. 

Terminal Box: The terminal box of at the motor top shall be fully water proof with 
terminal for connection to external main supply & control circuit. 

On/Off Arrangement: It shall be provided with a float type ON-OFF switch. Motor 
shall start automatically when water in the collecting tank is at its maximum and shall 
stop when it is at its lowest.  

Moisture sensor: A moisture detector shall be installed in the motor housing. 
Lifting arrangement: A Stainless Steel handle shall be provided for ease of raising  and 

lowering. 
 Motor shall be suitable for operating satisfactorily in submerged corrosive atmosphere 
as found in sewage sumps within a maximum ambient temperature of 50 degree 
centigrade and an altitude not exceeding 1000 meters above mean level. 
The submersible pump motors shall be designed for minimum 10 starts & stops per hour. 
Motors upto  50 HP shall be with Star/ Delta starters & for higher rating Auto Transformer 
starters shall be incorporated. 
The motors working in the voltage range of 415 (+/ -) 10% V the starting current shall be 
limited to 3 times the full load current. 
Each motor shall be provided with 2 sets of any special tools required for dismantling and 
maintenance of the motor and with suitable length of power & control cables and lifting 
chain. 
A name - plates as required under IS: 325 shall be provided on each motor. 
The motor shall be tested in accordance with IS: 325 and IS: 4029 and the test report 
should be submitted for approval before actual supply. 

ii) Performance and Characteristics 
a) The submersible motor shall conform to IS:325/IS:9283 and the submersible cable 

shall conform to IS:9968. 

b) The motor shall be two phases, dry induction type with non-overloading 
characteristics. 

c) Motors shall be capable of giving rated output without reduction in the expected life 
span when operated continuously under the following supply conditions: 

d) The starting current of motor shall not exceed 200% of rated full load current for 
star / delta starting under any circumstances. 

e) Motor shall be suitable for full voltage star / delta starting. 

f)        Motors shall be capable of starting and accelerating the load with the applicable 
method of starting, without exceeding acceptable winding temperatures, when the 
supply voltage is in the range 85% of the rated motor voltage to maximum 
permissible voltage. 

g) The locked rotor current of the motor shall not exceed 600% of full load current 
(subject to tolerance as per the applicable standard) unless otherwise specified. 

h) Motors shall be designed to withstand 120% of rated speed for two minutes without 
any mechanical damage, in either direction of rotation. 

i)        Unless otherwise specified the drive unit power rating shall be at least 15% higher 
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than the maximum power consumed with in the operating range of +10% & -25% of 
duty conditions.   

j)       The motor vibrations shall be within the limits specified in applicable standard unless 
otherwise specified for the driven equipment. 

k) Except as mentioned herein, the guaranteed performances of the motor shall be met 
with tolerances specified in applicable standard, IS:9283-1979. 

l)       Protection against increase in motor winding temperature above 150°C shall be 
provided. Two nos. thermic (1 each in every phase) are to be provided to sense the 
stator winding temperature rise. 

Submersible Cable 

Each pump shall be provided with submersible cables of equal length for power and 
control so that the pump positions can be interchanged with each other. The cable shall be 
terminated in a common weatherproof junction box. 

Earthing 

a) Earthing of the motor shall be done in accordance with the relevant provisions of 
IS:.3043:1966. 

b) For the purpose of earthing these motors, earthing connection may be made to the 
discharge pipe. 

Insulation 

a) Any joints in the motor insulation such as at coil connections or between slot and 
end winding section, shall have strength equivalent to that of the slot sections of the 
coil. 

b) The insulation shall be given tropical and fungicidal treatment for successful 
operation of the motor in hot, humid and tropical climate. The tropicalising 
treatment shall be as per the applicable standard. 

c) The stator winding shall be made from high conductivity annealed copper conductor, 
winding insulation shall be of class-F insulation, conforming to IS:325. The stator 
winding shall be of high conductivity annealed copper enamelled insulated wires 
conforming to IS:4800 (Part-VII): 1970 for dry type motors. 

  Testing: 

i) General: 

a) Material test certificate for casing, impeller and shaft. 

b) Hydrostatic test at 1.5 times the shut-off head or twice the rated discharge head, 
whichever is greater 

c) Performance test as per IS:5120 & IS:9137 at full speed 

d) Mechanical balancing as per ISO:1940, Gr. 6.3 or better 

e) Pumps shall be offered for visual inspection before shipment. The pump 
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components shall not be painted before inspection 

f) Field performance tests required for satisfactory operation 

ii)  Routine Tests 

   All routine tests shall be carried out as per the latest edition of IS:325. 
 
iii)  Acceptance Tests 

Full load test to determine efficiency, power factor and slip shall be conducted on 
all the motors. 

iv)  Type Tests 
  The following type tests shall be carried out on one motor of each rating: 

a) Temperature rise test 

b) Momentary overload test 

c) Over speed test 

d) Full load test to determine efficiency, power factor and slip 

e) Starting current, starting torque and pullout torque at reduced voltage 

v) Performance Test Report:  

The performance test report as per relevant IS-Code or latest from the 
manufacturer that the pump satisfies of required duties shall be submitted at the 
time of inspection. A test report from the manufacturer that the motor conforms 
to relevant I.S. shall be also submitted at the time of inspection. 

Following information to be provided by the Bidder for pump 
performance 

 Duty 
Head  
in m 

+10% of 
Duty Head 
in m 

-12.5% 
Duty Head 
in m 

-25% Duty 
Head in m 

Discharge in m3/hr     
Power consumption 
in kW 

    

 
Pumps shall operate at design duty within the acceptance tolerances for flow and 
total head laid down in IS 9137-2002, IS 10981or ISO3555. 

Pumps shall run smooth without undue noise or vibration. Noise levels and velocity 
of vibrations shall be within acceptable limits. Noise level shall be limited to 85 
dB(A) at a distance of 1 m. Velocity of vibrations shall be as per relevant Hydraulic 
Institutes Standards and IS. 

The temperature-rise test of the motor shall be taken with the motor coupled to the 
suitable pump to give the full load output of the motor. When the various 
temperatures are stabilized, the set is stopped and the temperature-rise of the 
stator winding by the resistance method shall not exceed 35°C. During the test, the 
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temperature of the cooling water may not exceed 35°C. As the cable resistance will 
also be substantial, it is necessary that while calculating the temperature rise by 
resistance method, due care is taken to account for the correct hot and cold 
resistance of windings. 
The motor should never be overloaded throughout the entire pump operating range 
as shown in the performance curve. The pump performance must be stable from 
zero discharge to run out condition.  

 Table: Specification for Submersible sewage pumps 

No. Standard Title 
1 IS 9137 Code for Acceptance Tests for Centrifugal, Mixed flow and 

Axial pumps. 
2 IS 13537 Technical specification for centrifugal pumps - Class 2 
3 ISO 5199 Standards of the Hydraulic Institute of USA. 
4 ISO 2373 Balancing of impeller. 
5 IS 5120 Performance test of pumps 
6 IS 11723 Mechanical  Balancing 

 

4.2.4 SPECIFICATIONS OF HORIZONTAL SPLIT CASING PUMPS  
   
    Codes and standards 

The design, manufacture and performance of the pumps specified herein shall 
comply with the requirements of the applicable Codes and Standards, as follows, 
but not limited to: 

 

No. Standard Title 

1 IS: 6595 (Part 
2) 

Horizontal centrifugal pumps for clear, cold and fresh water 

2 IS: 9137 Code for acceptance tests for Centrifugal, Mixed flow and Axial 
pumps  

3 IS : 13537 Technical specification for centrifugal pumps - Class 2 

4 ISO 5199 Technical specification for centrifugal pumps – Class II 

5 ISO 2373 Mechanical vibrations of certain rotating electrical machines 

6 IS 5120 Technical requirements for Roto-dynamic, special purpose pumps. 

7 IS 9542 Horizontal Centrifugal moonset pumps for cold, fresh water 

8 IS 10572 Methods of sampling pumps 

9 IS 210 Grey Iron Casting - Specifications 
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Features of construction : 

Impeller 

The impeller shall be an enclosed impeller, made in one piece and securely keyed on the shaft. 
The impeller shall be machined to close limits and hand finished. The impeller shall be statically 
and dynamically balanced to prevent vibration, as per ISO 2373.  

Casing rings  

The pump shall be provided with a renewable type casing ring, to offer wearing resistance. 
Hardness of the casing ring shall be 50 BHN (Brinnel Hardness Number units), lower than the 
impeller. 

Shaft 

The shaft shall be of sufficient size so as to withstand maximum stresses & vibration developed 
at high speed. It shall have specially designed stuffing boxes so as to accommodate liberal 
packing in addition to the split lantern rings. The shaft shall be of tensile steel duly proportioned 
to transmit the maximum power without undue strain or deflection.  

Shaft Sleeves 

Replaceable stainless steel shaft sleeves shall be provided to protect the shaft from corrosion/ 
abrasive action where it passes through stuffing boxes. The end of the shaft sleeve assembly 
shall extend through the packing gland. Shaft sleeves shall be securely locked or keyed to the 
shaft to prevent loosening. Shaft and shaft sleeve assembly shall ensure concentric rotation. 

Stuffing boxes 

Stuffing boxes at driving end and non driving end shall be of such design that they can be 
repacked, without removing any part, other then the gland and lantern ring. An axially split 
gland should be used to facilitate changing the gland packing. The stuffing boxes shall be extra 
deep to accommodate the liberal packing in addition to water ring. The water seals are provided 
to seal the stuffing boxes against air leakage when the pump is working under suction lift. The 
packing material shall be suitable to withstand temperature, corrosion etc.  

Air release valves 

Pump shall be provided with arrangement of valve to vent air which may get accumulated in the 
pump.  

Sealing 

Self sealing water connections should be provided. 

Flanges 

Flanges shall be machined flat, with flange faces vertical and at right angles to the pump 
mounting surface. Cast iron flange drilling and thickness shall conform to IS 1538, (part IV and 
VI) for ID upto 1500mm and to IS 6392 for ID greater than 1500mm. 

Bearings 

Bearing shall be either grease or oil lubricated and should absorb the radial and axial thrust, 
under all operating conditions. Anti-friction bearing shall be of standard type and shall be 
selected to give 20,000 hours continuous operation at rated operating conditions. The rise in 
bearing oil/grease temperature with continuous running of the pump shall be within the 
allowable limits which shall not exceed 20°C for grease and 30°C for oil lubricated bearings 
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above ambient temperature. Cooling arrangements shall be provided if required. The bush 
bearing shall not be acceptable. 

Base Plate 

The common base plate for pump and motor shall be fabricated from mild steel section and 
have sufficient rigidity to resist vibration and distortion. Suitable holes shall be provided for 
grouting and they shall be so located that the base will be able to be grouted in place, without 
disturbing the pump and motor. All pumps and motors shall be properly and accurately aligned, 
bolted and doweled to the base plate. An adequate space shall be provided between pump 
drainage connections and base plate for installation of minimum 20mm diameter drain pipe. 
Foundation bolts shall be complete with nuts and flat and shake proof washers. 

Coupling 

Forged steel, gear type flexible shaft coupling or Fenner “tyre type” with spacer to connect 
pump and motor; designed to transmit full power limit end play of motor; absorb angular and 
parallel misalignment  as well as axial movement due to vibration or thermal expansion and 
contraction of pump and motor. 
Accessories 

All specified accessories and any other standard accessories required for correct and safe 
operation of the pump shall be furnished with the pumps. All incidental piping (including valves) 
required for sealing, lubrication and cooling of stuffing box packing and / or pump bearing shall 
be furnished by the Bidder. A mild steel lubricated coupling guard shall be provided to provide a 
safe guard against the open rotating parts of the pump and motor. 

Eye bolts (as many per pump as required for safety), shall be provided for ease of lifting and 
installation. 

TECHNICAL PARTICULARS OF PUMPS : 

 FEATURES AND MATERIALS OF CONSTRUCTION 

1. Casing Horizontal Split Casing 

2. Drive Direct 

3. Flange Drilling IS 1538/IS 6392 

4. Prime mover Electric Motor (refer electrical section)  

5. Casing  Cast Iron IS : 210-Gr FG 260 

6. Impeller S.S (CF8M) 

7. Shaft Carbon Steel (C 40) or EN 24/EN 19/ BS 970 

8. Shaft Sleeve S.S.(AISI 410) 

9. Casing rings SS (CF8M, CA15) 

10. Glands Bronze grade LTB2 of IS 318 

11. Gland Packing Graphite Asbestos 

12. Lantern Rings CI 

13. Gaskets Manufacturers Standards durable 

14. Fasteners 
(bolts) 

Forged Steel for pressure parts and carbon 
steel for non pressure parts 
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 Material of Construction of any other International Standard may also be considered 

 DRIVE DATA 

1 Motor 415 V motor (TEFC) Squirrel cage induction motors 
FOR details refer to Motor Specifications 

 
 ACESSORIES AND SERVICES REQUIRED TO BE SUPPLIED BY THE BIDDER WITH PUMP  

The bidder is supposed to provide at least the following accessories :  

 Base Plate 

 Foundation Bolts 

 Coupling 

 Coupling Guard 

4.2.5    DRAWINGS AND INFORMATION TO BE PROVIDED 

During detailed engineering the Bidder shall submit the following: 

 General arrangement, cross-sectional and dimensional drawings/data pertaining to 
selected model. 

 Complete performance curve with  

o H - Q curves for complete range of impellers between minimum and maximum size of 
impellers and efficiency curves super imposed on them, highlighting selected impeller 
diameter. 

o Shaft power – Q curves for complete range of impellers. 

o Efficiency – Q curves for maximum impeller diameter and selected impeller diameter. 

o NPSHR- - Q curves for maximum, minimum and selected impeller diameter. 

 Torque speed curve of pump superimposed on motor corresponding to 80 %, 90%, 100% 
voltage. 

 Test reports, performances curves and other particulars, as required by the applicable 
clauses of these specifications. 

Instruction Manuals: 
 
 Instruction manual for Erection 

 Instruction for pre-commissioning check up, operation, abnormal conditions, maintenance 
and repair 

 Write up on Controls and interlocks provided 

 Recommended inspection points and periods of inspection 

 Schedule of preventive maintenance 

 Ordering information for all replaceable parts 

 Recommendations for types of lubricants, lubricating points, frequency of lubrication and 
lubricant changing schedule 

 

 



Sewerage Project under AMRUT  Bid Document  
 

 90 

4.3  Erection of pumping machinery: 
 

(i) Safeguarding & Protection 
All machinery, equipment, pipes, specials accessories, name plates, gauges etc. supplied 
by the contractors shall be safeguarded by him until completely erected, tested and 
handed over to and taken over by the deptt. All openings shall be protected to prevent 
entry of foreign matter, by blinds/plugs. The machinery shall be carefully handed over. 
case of loss or damage to any machinery or to any part thereof, the contractor shall bear 
the responsibility and loss. 
 The machinery shall be protected by the contractor against weather conditions 
and other chances of deterioration. If required by the Engineer-in-Charge, these shall be 
covered with tarpaulins and with tin or G.I. Sheets. 
The components, parts etc shall be thoroughly cleaned before assembly and assembled 
as per drawing and instructions contained in the supplier’s booklets and literature for 
installation or as per instructions by the Engineer-in-Charge. The contractor shall be 
responsible for checking levels and orientation plan of all foundation diameter length and 
disposition of anchor bolts in accordance with above instruction well in advance of taking 
up the actual erection of machinery. In case of any variation in levels, etc. the contractor 
shall do the necessary rectification at his own cost. 
 After completion of pre-erection works to the satisfaction of the Engineer-in-
Charge, the contractor shall commence the erection of machinery or foundations. 

 (ii) General 
The contractor shall supply the manufacturers recommendations and instruction 

for installation and operation so as to ensure proper erection of machinery and its 
operation. These instructions and directions of the manufactures shall be studied and 
checked up at site before final grouting is taken in hand. 

The contractor shall provide all tools and gauges for erection and alignment. The 
contractor for the purposes of erection shall employ, at his own cost, suitable lifting 
shackles, cranes and skilled men, to the satisfaction of the Engineer-in-Charge.  

The contractors shall be responsible for arranging and executing the work of 
centring, scaffolding, staffing, planting, timbering, strengthening, shoring, pumping 
fencing, watching and lighting at night as well as in day. The contactor shall himself 
provide huts, shed or godowns for safe storage of material & for labour etc.  

The contractor shall give all necessary personal superintendence during the 
execution of the work and as long thereafter the Engineer-in-Charge may consider 
necessary, until the expiration of the “Guarantee Period” stated in a separate sheet 
attached herein. 

  All machinery before erection shall be cleaned, even if opening of some of the parts is 
  required, to bring it in its original condition. No extra payment for such work shall be 
  made.  
 

4.3.1  Delivery & Suction Pipes – Design Considerations 

The sizes of manifold pipes will not be less than that mentioned in the scope of work. 
The column pipes, suction pipe and delivery pipes for pumps shall be sized to limit the 
velocity of flow in respective pipes, below 2 m/sec. The velocity in the suction pipe shall 
not exceed 1.8 m/s and velocity in delivery pipe shall not be more than 2.4 m/s. 
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4.3.2  Other items: 
 
i) CI/DI Double Flanged Pipes: 
These shall be IS marked horizontally cast iron double flanged pipes class-B conforming 
to IS-7181-1986 as amended upto date or DI double flanged pipes IS marked 
conforming to IS 8329:2000 as amended upto date and bearing ISI certification marks in 
maximum length upto 2.75 meter each or shorter lengths/pieces as per site 
requirements. Supply and erection of the same shall include cost of labour and material 
required for fabrication for double flanged smaller piece lengths and jointing the delivery 
lines with flanged joints, inclusive of cost and labour for other material like nuts, bolts, 
rubber insertion etc. as per site requirements.  
 
ii) CI/DI Specials. 
The D/F and other CI or DI specials will be supplied by the contractor and fixed/erected 
at site as per requirements. The CI specials shall be IS marked conforming to IS-1538-
1993 (Part 1 to 24) as amended upto date, suitable for centrifugal, cast (spun) pressure 
pipes conforming to IS-1536-2001 or DI specials shall be IS marked conforming to IS 
9523:2000 as  amended upto date.                                              
 
iii) Non return valve 

 a) Constructional Features 

Non-return valves shall double flanged and be installed on the delivery side of the 
pumps, and shall be suitable for installation in a horizontal pipeline. Rapid natural closing 
to be non-slam by suitable design of spring return mechanism, to ensure that the valve 
will rapidly fully close the moment forward flow of the water ceases i.e. on pump 
shutdown, external counter weights will not be acceptable. To prevent excessive head 
loss, larger diameter non-return valves will be provided with several smaller and lighter 
flaps in a single bulkhead. In this case stopper to be provided for the upper door to avoid 
contact with shell. 

b) Materials of Construction 

Body CI to IS Gr FG 200 

Door CI to IS Gr FG 200 

Spring  Spring steel BS:970 

Body ring  S S. AISI 304 

Door ring  SS. AISI 304 

Hinge pin AISI 410 /431 Hardened and ground 
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c) Specifications for Expansion Bellows 

S.N. Particular Required Specifications 

1 Make Any make as proposed by bidder subject to 

approval of QAP 

2 Bellows SA 240 Gr 304 

3 Weldend IS 2062 Gr B 

4 Internal Sleeve SA 240 Gr 304 

5 Flanges IS 2062 Gr B 

6 Limit Rods C.S. IS1367 Cl 4.6 

7 Gasket CAF 

7 Nuts & Lock Nuts C.S. IS1367 Cl 4.0 

8 Lugs IS 2062 Gr B 

9 Shipping M.S. Weldable 

10 Collar SA 240 Gr 304 

11 Design Temp  50 deg 

12 Axial Extension 5 mm 

13 Axial Compression 15mm 

 
 
iv) Sluice valve. 

The sluice valve of the require sizes  shall be supplied and erected by the 

contractor, which shall be flanged type of PN 1.6 type Sluice valve shall confirm 

to IS 14846 and IS 780. DI resilient Valves shall be compatible for underground 

installation without valve chamber. 

Material of construction shall comply with the requirements given below: 

 

Item PN 1.6 Valves 

Body, Dome Ductile Iron DIN 1693-GGG40 / GGG50 

Spheroid Graphite  Iron IS 1865 Gr 400/12 or Gr500/7 

Wedge Ductile Iron DIN 1693-GGG40 / GGG50 

Spheroid Graphite  Iron IS 1865 Gr 400/12 or Gr500/7 

Rubber lined with EPDM 

Spindle / Stem SS: IS 6603 04 Cr17 Ni 12 M0 2 / AISI 316 
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Item PN 1.6 Valves 

Bonnet Gasket EPDM 

Internal 

Fasteners 

Stainless steel SS316 

Nuts, bolts & 

washers for pipe 

flanges 

High tensile steel Hot dip galvanized for valves in chambers. 

Stainless steel SS316 for buried valves 

Coating Internal and external with powder or liquid epoxy coating with 

minimum dry film thickness of 250 microns. 

Valves shall be of non-rising spindle type except for the bypass valves. The spindles shall 

be of such lengths that when the valves are closed, the bottom ends of the spindles 

engage fully in the spindle nuts. The spindle collars of thrust plates shall be concentric 

and machined, suitable for the specified test pressure. The thickness and bearing of the 

nut shoulders shall be adequate to resist operating thrusts. Spindles shall be greased 

and supplied with a cap top.   Valve shafts shall be a one-piece unit extending 

completely through the valve disc, or of the ‘stub shaft’ type, which comprise two 

separate shafts inserted into the valve disc hub. 

The gate face rings shall be screwed into the gate or securely pegged over the full 

circumference. They shall also have renewable channel and shoe linings. The gap 

between the shoe and channel shall be limited to 1.5 mm. Valves of 600 mm and above 

shall be provided with thrust bearing arrangement for ease of operation.  

Valve of diameter 400 mm and above shall be provided with enclosed gear arrangement 

for ease of operation. The operation gear of all valves shall be such that they can be 

opened and closed by one man against an unbalanced head 15% in excess of the 

maximum specified rating. Valve and any gearing shall be such as to permit manual 

operation in a reasonable time and not exceed a required rim pull of 200 N.  

Valves spindles and hand wheels shall be positioned to give good access for operational 

personnel. Hand wheels shall be arranged to turn in a clockwise direction to close the 

valve, the direction of rotation for opening and closing being indicated on the hand 

wheels. 

Valves shall have two position marked at the shut end of the scale, first one 
corresponding to the position of the gate tangential to the bore of the seating and the 
second position below the first, corresponding to the position of the gate as it sits on the 
seating after moving a further distance equal to the depth of the seating.  
The valves shall be so designed that the gates may be removed without removing the 

bodies from the connecting pipe work. The gate guides shall be cast integrally with the 

valve bodies and be of adequate strength and of sufficient length to guide the gates 

throughout their full length of travel. In the fully open positions, the gates shall be fully 
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withdrawn well clear of the stream and the spindles shall not protrude into the bores of 

the valves. 

All Sluice valves shall be open end tested. 

The Contractor shall provide test certificates for materials, strength and leakage in 

accordance with BS 5163 / IS 780. 

v) Gear Box for Valves 

 Gear box must be self locking type, with a continuous indicator.  Travelling nut and 

screw type of gear boxes are not acceptable 

 The gear box  of quadrant type or traveling nut type must conform to the provisions of 

AWWA C-504. The rated torque capability of each operator shall be sufficient to seat, 

unseat and rigidly hold in any intermediate position the valve disc it controls under the 

operating conditions specified. Operating torque must be as per requirements given in 

clause 4.10 

 The operator must essentially be of self locking type with or without additional spur gear 

arrangement to ensure that the effort on hand wheel is limited to the pull specified. 

 All valve operators shall be equipped with adjustable mechanical stop-limiting devices to 

prevent over-travel of the valve disc in the open and closed positions. Either end of the 

worm shaft must be provided with needle roller bearing to take on the lateral thrust. 

 The housing for the gearing must be enclosed and sealed in such a way that there is no 

leakage of oil / grease even after long period of un-use and there is no ingress of rain 

water.  Operator for valves, which are likely to be submerged in water for long period 

during the rainy season, must be water tight.   

 The hand wheels may be provided with extension for easy grip.  The hand wheels must 

have a provision for locking with a chain and pad lock.  All operators when fitted to the 

valve shaft must ensure clock wise closing and this must be indicated on the housing. A 

mechanical indicator is to be provided to show disc travel and end of travel. 

 

 Material of Construction  : 

  Housing and Cover :  CI Gr 25/SG Gr 500-7/CS Gr WCB 

  Quadrant  :  SG Gr 500-7 

  Spur Gears  :  EN-8 with hardened pinions of EN-19 

  Worm   :  EN-19, hardened 

  Bearings  :  FAG/SKF/Equivalent 

   “O” rings  :  Nitrile rubber  

  Hand wheel  :  Steel / SG Iron  

 



Sewerage Project under AMRUT  Bid Document  
 

 95 

 Inspection and Tests  

The following Inspection and Testing procedures shall be carried out for all the equipment as 

applicable: 

(a) Visual Inspection. 

(b) Material Certificates for all the specified material shall be furnished. 

(c) Welding Qualifications. 

(d) Dimension Checking. 

(e) Stage Inspections (in process inspection). 

(f) Hydrostatic / Leak testing for all pressure parts, Pneumatic Leak Test wherever 

applicable. 

(g) Operation check. 

(h) Liquid penetrating  tests or magnetic particle tests for all machined surfaces of pressure 

parts. 

(i) Ultrasonic test for forging materials viz., 

(j) Plates of thickness 20mm and above for pressed / formed parts such as heads, etc. 

(k) Plates, flanges and bars of thickness / diameter 40mm and above used for fabrication of 

pressure and load bearing members and rotating parts. 

(l) Radiographic testing for all but welded parts, as per applicable codes. 

(m) Hardness tests for all Hardened surfaces. 

The Contractor shall maintain proper identification of all materials used, along with reports for 

all internal / stage inspection work carried out, based on the specific job requirement and or 

based on the datasheets / drawings / specifications. 

Requirement of shop tests for Valves are listed below: 

(a) During testing there shall be no visible evidence of structural damage to any of the valve 

components. 

(b) Each valve operated actuator shall be shop-operated at least three times from the fully 

closed to the fully opened position, and the reverse, under no-flow condition, to 

demonstrate that complete assembly is workable. 

The tests mentioned below shall be hold points and to be witnessed by a duty authorized 

representative of the Employer: 

 The following tests shall be carried out for butterfly valves in line with IS 13095: 

(a) Seat leakage test. Seat test shall be carried out in each direction and the valve shall be 

drop tight. 

(b) Body hydrostatic test 
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(c) Disc strength test at body test pressure in each direction. 

(d) Valve operation with and without actuator 

The following tests shall be carried out for sluice valves in line with IS 14846: 

(a) Seat leakage test  

(b) Body hydrostatic test  

(c) Valve operation  

The material certificates, physical properties, heat treatments and shop test certificates of valve 

body, disc, wedge and shaft shall be duly approved and certified by the manufacturer and these 

shall be subject to review & approval by the Engineer. 

Notwithstanding the above requirement for inspection and quality control, the following 

inspection and quality control measures shall be carried out by manufacturer: 

 Magnetic particle tests on body and disc/door.  

 Dye penetration tests on metal seats. 

 Ultrasonic tests on shafts. 

 Overload Torque Test shall be carried out on the gear boxes of the valves. The test shall 

be carried out by applying 1.5 times the rated torque. 

 

vi) Nut, Bolts, Washers  

 The jointing material such as nuts, bolts, washers, pig lead, rubber packing, etc. shall be 

provided by the Contractor.  

 Nuts and bolts shall be of the best quality bright steel, machined on the shank and under 

the head and nut. Studs, bolts and nuts shall be galvanized. Bolts shall be of accurate 

length so that only one thread shall show through the nut in the fully tightened 

conditions. Nuts and bolts shall be ISI Marked conforming to IS 1363 and IS 1367. 

 Washers, locking devices and anti-vibration arrangements shall be provided where 

necessary. 

 Where there is a risk of corrosion, bolts, nuts and studs shall be designed so that the 

maximum stress does not exceed half the yield stress of the material under any 

conditions. All bolts, nuts and screws which are subject to frequent adjustment or 

removal in the course of maintenance and repair shall be made of nickel bearing 

stainless steel. 

 The Contractor shall supply all holding down, alignment leveling bolts complete with 

anchorages, nuts washers and packing required to fix the plant to its foundations, bed 

plates, frames and other structural parts. 

 The Contractor shall procure and keep at site, reasonable excess quantities to cover 
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wastage of those materials which will be normally subject to waste during erection, 

commissioning and setting to work. 

 Throughout erection, the valves shall be supported properly on wooden sleepers, etc.  

and shall be concreted immediately thereafter, as directed.  Before the valves are 

actually fixed, they shall be cleaned and greased and it should be seen that all parts are 

in perfect working condition.  In the case of air valves, the Contractor shall take special 

care of the Dexine joints and the ebonite and /or vulcanite balls until they are fixed in 

position.  They shall be kept immersed in water in suitable containers. 

vii) Gaskets & Packing’s 

 These shall be as per relavent IS codes.  Gaskets shall be of Nitrile rubber and ready 

made matching with respective flanges. Gasket cut-out from rubber sheets are not 

acceptable.  

4.3.3  Painting Schedule: 
All parts of the electrical equipments and pumping machinery, base plate, accessories, 
piping and other iron or steel work not finished shall be filled and painted with three 
coats of approved paint which shall be applied after erection. 
 
4.3.4 Performance:- 
The material supplied & fixed by the contractor shall be subject to no tolerance and the 
result shall be obtained during the official tests on the plant. If less satisfactory result 
then those guaranteed are obtained, the Engineer-in-Charge reserves the right to reject 
the same. 
 
4.3.5  Manual Instructions:- 
Three copies of comprehensive manuals for the use by the Engineer-in-Charge before 
and during the erection and subsequent operation and maintenance of the plant shall be 
furnished after the approval of the drawings. 
The contractor shall furnish and install in the pump house neatly prepared set of 
operating instructions, securely framed and planned and shall also furnish tracings. 

 
4.4  Technical Specifications for silent DG Set.  

Providing,  installing  and  commissioning  of  water  cooled  silent  water  cooled  
Diesel Generating set ( CPCB norms compliance) mounted and aligned on a 
common M.S. base frame complete with M.S. fuel tank, Generating control panel, 
residential exhaust Silent, AVM pads fitted on base frame battery, Battery Leads, Ist 
fill of lube oil all housed in sound proof acoustic enclosed with 4 N. GI earthing etc. 
compete in all respects. 

4.4.1 Diesel Engine : 

The water cooled engine should conform to IS-10002-1981 at 1500 RPM and should 
be capable of running the coupled alternator under conditions specified therein. It 
should be supplied with the following accessories. 

a)          Flywheel with Starter Ring for Generating Set.  
b)          Dry type air filter 
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c)           Lube oil cooler Assembly with accessories  
d)          Exhaust air manifold 
e)          Exhaust Silencer  
f)           Expansion Bellow 
g)          Exhaust gas turbocharger 
h)          Fuel Filters ( pre and macro) 
i)            Lube oil filter (Spin on type) 
j)            Radiator with pusher type fan, with fan guard, coolant pump 
k)           12V electrical starting system with starter motor and battery charging   

alternator 
 l)            In- line mono block Fuel Injection Pump with governor and fuel feed pump 
m)         6 cylinders, Inline, displacement 6.49 ltrs.  
n)          Bore & Stroke 105 x125mm 
o)           Front & Rear engine mounting supports. 
p)           Engine control panel consisting of OFF/ ON/START keys. Lube Oil  

Pressure Gauge, Ammeter, Electronic Hour meter, Coolant Temperature 
Gauge.  

q)          Safeties against Low Lube Oil Pressure & High Coolant Temperature 
r)           Engine Operation/ Maintenance & Spare Parts Manual 
s)           Loading permitted 110% for 1 Hr. once in every 12 hrs.  
t)           Engine Warranty Certificate 
u)          Engine test certificate 
v)           The engine should be of as per list of make attested 

 

4.4.2   ALTERNATOR: 
 

It should conform to IS 4722-1968. It should be capable of giving supply of 3 phase, 
50 cycle 415 volts, 0.8 power factor. It should have speed of 1500 RPM. It should be 
capable of giving continuous duty as per IS 4722-1968. It should be capable of 
sustaining ten percent over load for one hour in any twelve hours. The alternator 
should be screened protected fitted with end shield. The type of insulation should be 
class ‘B’ as per ISI 4722-1968. Efficiency of alternator at 0.8 power factor  should  
be  quoted.  The alternator  should  be  as  per  make  list attested as per following 
specifications: 
 
a) Type Silent pole, Brush less type, suitable for direct coupling to engine 
b)   Voltage   Regulation:-Provided   with fast response   thyristor type   electronic 

automatic voltage regulator, which holds output voltage with in desired limit (+/-
1%) 

c)   Over Speed capability – 150% for 30 seconds. 
d)   Excitation:- Brushless type, self excited- self regulated. 
e)   Alternator Loading Suitable for taking rated load immediately after machine 

reaches rated voltage and speed. 
f)    Vibration: Suitable for direct coupling with Engine and mounted on   common 

M.S. channel base frame. 
g)   Enclosure: Screen protected drip proof enclosure with IP-23 degree of protection  
h)   Cooling: Air cooled type with radial fan mounted on Rotor. 
I)   Winding and Insulation: Insulation class H. 
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4.4.3 Essential Accessories 
 

One set of essential accessories shall be supplied with DG set. This set of accessories 
housed inside the enclosure shall comprise of the following”- 

a)       One No. M.S. base Frame Suitable for mounting of the offered engine and 
alternator. 

b)       One No. inbuilt Daily fuel tank of suitable capacity complete fuel gauge, 
inlet/outlet connections, drain plug etc. 

c)       One No. 12 Volts DC Battery Exide make of 1 x 150 A capacity with leads 
d)       1 Set of AVM Pads fitted on Base Frame. 

 
4.4.4    BASE PLATE:- 

Engine and alternator should be directly coupled through a set of flexible couplings 
and mounted on a common fabricated base plate. 

 

4.4.5  Automatic Control Panel 
 

The automatic control panel should be complete with fabricated steel sheet I.T. 
Switch board suitable for indoor and conductor mounting installation and for 
controlling g the above set. It should be equipped with:- 
a)          2 No. Contractor of suitable capacity  
b)          1 No. automatic relay 
c)           One No. MCCB of suitable capacity 
d)          Bus Bar of suitable capacity provided with termination 
e)          One No. AC Voltmeter with Selector Switch of L & T Make.  
f)           One No. AC Ammeter with Selector Switch of L&T Make. 
g)          One No. Frequency Meter. 
h)          3 Nos. Current Transformers of Suitable. 
i)            One set of Indication lamps for ‘ Load ON’ Set running 
 j)            One set of instrument fuses. 

 
4.4.6 SPECIFICATIONS OF SOUND PROOF ENCLOSURE” 

 
i.  Construction:- 
 
a) The Container is designed for easy access to serviceable parts.  
b) Modular construction for easy assembling and dismantling 
c) Fabricated out of CRCA sheet of 14 SWG Base frame is made out of ISMC of suitable 

sections or made out of sheet minimum of thickness 4mm. 
d) The hardware is high tensile grade i.e. bolts of 10.9/8.8 grade. Hardware is of SS or 

Elector ZN plated. 
e) Fuel tank is fitted in the base frame having capacity of min. 8 hrs. running, Fitted with 

breather and all other necessary assemblies. 
f) The fuel level measurable through a mechanical fuel gauge.  
g) There is provision for filling the fuel from inside the enclosure. 
h) In case of integral Fuel tank, connected to engine with flexible fuel pipes.  
i) Batteries are accommodated in a separate tray in the container. 
j) There is provision for drain plugs for draining mobile oil/diesel. 
k) The doors are gasket with high quality EPDM gaskets to avoid leakage of sound. 
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l) The doors handles are lockable. 
m) The noise level confirms to CPCB norms i.e. less than 75 db at a distance of 1 m at 

ground level. 
 
ii.           Painting:- 

 
a)         The sheet metal components are hot dip seven thanks pre-treated. 

b)         To have long life to container it is PP based powder coated ( inside as well outside) 
c)          Base frame is epoxy quoted when fabricated. 

 
iii.           Acoustic Insulation:- 

 
a)         Sound Proofing of enclosure is done with quality acoustic insulation.  
b)         Residential silencer is provided to control exhaust noise. 
c) Interconnection between silencer and engine is thorough stainless steel flexible 

hose/ pipe. Attenuators are provided to control sound at air entry to the container 
and exist from the container. 

 
iv.           Ventilation & Air Circulation:- 

 
The system is designed to provide air inlet/exhaust acoustic louvers for efficient air 
circulation and having following special features. 
Adequate Ventilation is provided to meet air requirement for combustion and 
heat removal. 
The temperature inside the enclosure limited to 5-7o over and above ambient 
temperature near ir suction point. 

 
v.           Electrical 

 
Provision for Neutral/ Body Earthling “- 

 
a)        Points are available at site of the enclosure with the help of flexible copper wires from 

alternator neutral and electrical panel body respectively. The neutral earthling point 
is isolated through DMC insulator mounted on enclosure. 

b)       Engine Panel is mounted in the container itself. All parameters are visible from outside 
and all operation buttons are accessible. 

4.5 SUBMERSIBLE SUMP DRAINAGE PUMPS 

Sump pumps shall be of the open-impeller centrifugal-type, vertically-mounted 
and close coupled to their fully-submersible electric motors. 

Sump pumps of 1.5kW and under shall incorporate an integral level detector, 
control and motor starter and shall be powered only with a suitably-fused three-
phase or single-phase low-voltage supply and with supply isolation at the supply 
point. 

Sump pumps over 1.5kW shall be controlled and started from the supply point. 
Control shall be by means of adjustable float level switches mounted near the 
pump. 
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Pumps shall be supplied with all necessary pipe work to discharge to surface 
drainage. Each pump shall be provided with delivery reflux and isolating valves, 
and suitable lifting gear for lowering and lifting the pump from the sump. 

Pumps weighing 40kg or more shall be lowered into the sump on guide rails and 
be located to their respective discharge pipe work with an angle flange connection 
and self- locating clamps. 

Pump impellers shall be designed to pass solids of the sizes which pass through 
the inlet ports of the pump and shall be capable of pumping solids of up to 50mm 
diameter. 

4.6  SLUICE GATES 

The construction of sluice gates shall be in accordance with the specification and 
generally as per AWWA C 501 or IS 13349. The sluice gates shall be capable of 
performing the duties set in the specification without undue wear or deterioration. 
They shall be constructed so that maintenance is kept to a minimum. All parts of 
sluice gate, including mechanism components shall be designed for the heads 
specified with a minimum safety factor of five. All sluice gates shall be of the 
raising spindle type. 

All sluice gates at pumping station shall be manually operated whereas all other 
sluice gates shall be motorized. 

         4.6.1   CONSTRUCTIONAL FEATURES 

The sluice gates shall be standard design of manufacturer’s and of robust 
construction. The special features shall be as follows 

         4.6.2  FRAME: 

The frames shall be of ample section and cast in one piece. All surface forming 
joints and bearings shall be machined. The frame shall be of the flange back type 
and shall be machined on the rear face to bolt directly to the machined face of 
the wall thimble. 

         4.6.3    GUIDE: 

The guide shall be bolted to the frame or cast integrally with it and shall be 
machined on all bearing and contact faces. The length of the guide shall be such 
that it should support the gate upon the horizontal line of stem nut pocket. 
Arrangements shall be such that it should support the gate upon the horizontal 
line of stem nut pocket. Arrangements shall be made to prevent lateral 
movement of bolted on guides. They shall be capable of taking the entire thrust 
produced by water pressure and wedging action. Wedges or wedge facings shall 
be attached to the guides at point where, in the closed position, they will make 
full contact with the wedging surface on the slides. 

          4.6.4   SEATING FACES 

The seating faces shall be of full width, solid section. They shall be secured firmly 
by means of counter sunk fixings in finished grooves in the frame and slide faces 
in such a way as to ensure that they will remain permanently in place as well as 
free from distortion and loosening during the life of the sluice gates. 
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          4.6.5   WEDGING DEVICES 

Sluice gates shall be equipped with adjustable side, top and bottom wedging 
devices required providing contact between the slide and frame facing when the 
gate is closed position. All faces shall be machined accurately to give maximum 
contact and wedging action. Wedges shall be fully adjustable with suitable 
adjusting screws and lock nuts and so designed that they will remain in the fixed 
position after adjustment. 

          4.6.6    GATE SLIDES 

The slide shall be with strengthening ribs where required and reinforced section to 
receive the seating faces. The slide shall have tongues on each side extending its 
full length and tongues shall be machined accurately on contact surfaces. 
Surfaces of the slide that in come in contact with the seat facing and wedges shall 
be machined accurately. The maximum allowable clearances between the slide 
and slide gate shall be 1.6 mm. An integrally cast stem nut pocket with reinforced 
ribs shall be provided above the central line of the slide. 

            4.6.7   STEM NUT AND LIFT NUT 

A gate shall be provided with lower fixed stem nuts for connecting the stem to the 
slide and revolving lift nut located in the lifting mechanism in the head stock. 
They shall be of ample design to endure the thrust developed during gate 
operating under maximum gate operating condition loads in opening and closing 
direction. The stem nut and slide shall be constructed to prevent turning of the 
stem nut in the pocket in the slide. The stem nut shall be threaded and keyed or 
threaded and pinned to the stem. 

            4.6.8    STEM 

The operating stem shall be designed for a tensile strength to withstand 90 kg 
effort on the crank and for a critical buckling compressive load assuming a 36 kg 
effort on the crank. The threads of the stem be machine cut or rolled and of the 
square or acme type. The number of threads per inch shall be such as to work 
most effectively with the lift mechanism used. The top of the stem be provided 
with a stop collar. Stem shall be provided with polycarbonate cover fixed to the 
headstock. 

            4.6.9    STEM COUPLING 

The coupling shall be threaded and keyed or threaded and bolted and shall be of 
greater strength than the stem 

            4.6.10     STEM GUIDE 

Stem guides shall be cast, with bushings and mounted on cast brackets. Guides 
shall be adjustable in two directions and shall be so constructed that when 
properly spaced they shall hold the stem in alignment. The number of stem 
guides shall be such that the unsupported length of stem shall not exceed one 
hundred times its diameter. 

            4.6.11   LIFTING MECHANISM 

Sluice gates shall be operated through a suitable lifting mechanism, which shall 
incorporate gearing if required. The lifting mechanism shall be suitable for 
operation by one man under all conditions. The lifting mechanism shall 
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incorporate a strong locking device suitable for use with a padlock or padlock and 
chain. The manual operation shall be of the hand wheel crank operated type and 
shall have a lift nut threaded to fit the operating stem. The crank shall be 
removable. Ball or roller thrust bearings shall be provided above and below flange 
on the lift nut to take the load developed in opening and closing the gate with 
torque of 14 kg-m on the crank. Fittings shall be provided to lubricate gears and 
bearing. The design of the lift mechanism of the hand operated gates shall be 
such that the slide can be operated with torque is not more than 7 kg-m on the 
operator after the slide is unseated from wedges based on the operating head. 
The maximum crank radius shall be 380mm. 

           4.6.12    GEARS AND BEARINGS 

All gears and bearings shall be enclosed in cast iron housing with labyrinth seals. 
The lifting mechanism shall be of cast iron pedestal, machined and drilled to 
receive the gear housing and suitable for bolting to the operating floor. The gates 
shall close with clockwise rotation of the crank. The direction of rotation to close 
the gates shall be indicated on the lift mechanism. A suitable means shall be 
provided for lubricating the stem threads directly adjacent to the lift nut. An 
inspection cover shall be provided to access the lift nut and gearing. 

          4.6.13   FASTENERS 

All anchor bolts, assembly bolts, screw, nuts etc., shall be of ample section to 
safely withstand the forces created by the operation of the gate. 

          4.6.14   WALL THIMBLES 

The wall thimbles shall be made of cast iron and shall be supplied along with the 
gate. The wall thimbles shall provide a rigid mounting and designed to prevent 
warping of the gate frame during installation. The cross section of the thimble 
shall have the shape of the letter ‘F’. The front, or mounting flange, shall be 
machined and shall be attached to the thimble with bolts and studs. The depth of 
the wall thimbles shall not be less than 300mm. To permit entrapped air to 
escape as the thimbles are being encased in the concrete, holes not less than 35 
mm diameter at not more than 600 mm span, shall be cast or drilled in each 
entrapment zone formed by the reinforcing ribs or flange and water stop. 

         4.6.15    MATERIAL OF CONSTRUCTION 

Frame, Guide, Thimble, Stem  

Guide Bracket Wedges                 C I conforming to IS 210 Gr260  

Door Sealing faces      SS-304  

Spindle    SS - 304 

Flush bottom resilient seal Natural or synthetic rubber conforming to IS:1855 

Anchor bolts   SS conforming to IS 6603 

Hand wheel   Cast iron 

Stem cover   Polycarbonate transparent tube. 

         4.6.16   PARAMETERS 

Type      Rectangular rising spindle 

Size      As per requirement 
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Applicable code    IS 13349 Class1 

Maximum seating head   As per contractors design 

Unseating head     As per contractors design   

Maximum distances between gates  

centre line and operating platform  As per contractors design. 

Tests Seat clearance check, moving tests, leakage tests and Hydrostatic tests as 
per IS 13349/ AWWA C 501 shall be conducted at Manufacturer’s works in 
accordance with the Inspection category. 

 
4.7   FLOW MEASURING SYSTEM 

4.7.1 General 

i. Flow measuring system shall consist of flow sensor/ transducers, flow transmitter, 
digital flow indicator and integrator and any other item required to complete the 
system. 

ii. Flow transducers shall be rugged in construction and shall be suitable for 
continuous operation. Flow transducers shall have waterproof construction and 
shall be suitable for installation on underground /above ground pipelines. 

iii. To avoid the effects of disturbances in the velocity profile, a straight and 
uninterrupted run, upstream as well as downstream from the location of the flow 
sensor shall be provided, as required by the flow meter manufacturer and in line 
with applicable standards. 

Contractor shall finalize the exact location of flow transducers in consultation with 
Employer’s Representative. 

iv. The flow transmitter shall be suitable for field mounting and shall accept input 
from the flow transducer. It shall process the input signal and provide 4-20 mA 
DC output proportional to flow rate. Flow transmitters shall have LCD display to 
indicate instantaneous flow rate. The flow range shall be adjustable. 

v. For ultrasonic flow meters, an insertion / retraction tool assembly shall be 
provided so that the flow transducers can be removed or inserted without de 
pressurising the pipeline. The same shall be made of anti corrosive material. 

vi. The flow computer shall be microprocessor based and shall have self diagnosis 
facilities. 

vii. The following standards shall be followed: 
- BS EN 24185 - Measurement of fluid flow in closed conduits - Weighing Method. 
- BS ISO 12765 – Measurement of fluid flow in closed conduits – Methods using 

transit-time ultrasonic flow meters 
- ISO 8316 – Measurement of fluid flow in closed conduits – Method by collection of 

the liquid in a volumetric tank 
- BS EN ISO 6817 – Measurement of conductive liquid flow in closed conduits– 

Method using electromagnetic flow meters 
- BS EN 29104 (ISO 9104) – Measurement of fluid flow in closed conduit – Method 

of evaluating the performance of electromagnetic flow measuring system for 
liquid 

- ISO 9826: Measurement of liquid flow in open channel – Parshall Flume.  
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4.7.2 Ultrasonic Flow Measuring System for Open Channels 
a) Open channel type flow measuring system shall consist of Parshall flume/ Venturi 

flume /weir, ultrasonic level measuring transducer, flow computer and flow 
transmitter, flow indicator and flow integrator and any other item required to 
complete the flow measuring system. 

b) The level of the fluid in the flume/weir shall be measured by the ultrasonic level 
transducer. The level measured shall be used along with the physical 
characteristics of the flume/ weir to compute the flow rate. 

c) The design and application of ultrasonic level transducers shall take into account 
the channel construction, the material, size, shape, environment, process fluid or 
material, the presence of foam, granules, size etc. 

d) The installation shall avoid any degradation of performance from spurious 
reflections, absorption, sound velocity variations, sensor detection area, 
temperature fluctuations, specific gravity changes and condensation. For 
application where spurious reflections are unavoidable the control unit shall be 
provided with facilities for spurious reflection rejection. 

e) The structure required for supporting the level sensor, platform, railings etc. shall 
be in the Contractor’s scope. 

f) The flow computer shall be microprocessor based and shall have facilities for on-
line diagnosis, entering data like the type of channel, channel dimensions, 
engineering units, measuring span, etc. 

 Type of channel Parshall flume 
 Overall accuracy of measurement loop 3 % of full scale with 

facility for range selection 
II)Level Measuring Unit: 
1. Type Ultrasonic 
2. Mounting On flow channel 
3. Output 4-20 mA or pulsed 
4. Enclosure Material Die Cast aluminium 
5. Enclosure Protection IP 65 of IS 13947 PartI 
6. Integral  cable with sensor Required 
III)Flow Computer and Transmitter 
1. Type Microprocessor based 
2. Mounting Field 
3. Input From level measuring 

unit 
4. Output 4-20 mA DC  (Isolated) 
5. Enclosure Protection IP 65 of IS 13947 PartI 
6. Programming facility with 

programmer 
Required 

7. Display Digital, Seven segment 
back-lit LCD/LCD display 

8. Unit of display Flow rate -m3 / hr 
Totalised flow –ML 

9. Facility to feed data like the type of 
channel, channel dimensions, engg 
unit, dead band etc. 

Required 

10. Enclosure Material Die Cast Aluminium 
IV)Flow indicator and integrator 
Specifications shall be as given under ‘Flow Indicator and Integrator’. 
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4.7.3 Ultrasonic Flow Measuring System for Pipes 

a) Ultrasonic Transducers shall work on transit (time of flight) time principle. 
b) The transducer probe shall be of the wet insertion type with facility for online 

insertion and retraction. 
c) The flow computer shall be microprocessor based and shall have facilities for on-

line diagnosis, entering pipe size, engineering units, measuring span etc. 
d) The Contractor shall provide a section of pipe having uniform diameter, for 
installation of flow probes so as to configure a flow meter. The section of pipe shall be 
installed in the pipeline at site. The exact inside diameter of the pipe at the location of 
flow transducer shall be used for flow computation. 

Contractor shall construct a suitable concrete chamber for enclosing flow transducers 
to be mounted on underground pipe lines. A concrete enclosure shall be constructed 
above the chamber for housing the flow transmitter. For surface pipelines, a concrete 
cabin shall be constructed around the pipeline for housing the flow transducer and the 
flow transmitter. A lockable enclosure shall be provided for the flow transmitter cum 
computing unit. 

e) In order to facilitate the removal / reinsertion of the flow transducers when the 
pipe- line is pressurized, the Contractor shall provide an insertion-retraction tool 
assembly which shall be leak proof at 1.5 times the working pressure. 

 Accuracy of flow sensor and 
transmitter during FAT 

±1% of full scale 

 Overall accuracy of measurement 
loop 

±1.5% of full scale 

 Material of pipe MS 
 Application Raw water and Clear water pumping 

mains 
II)Flow Sensor/Transducer: 
 Type Multipath, Insertion type (Clamp-on type 

not acceptable) 
 No. of paths Four paths (8 trans receiver transducers). 
 Measuring principle Transit time (Time off light) 
 Weather Protection Class IP 68 as per IS 13947 PartI 
 Surge protection devices (SPD) 

between each flow sensor and flow 
computing unit/ flow transmitter 

Required for protection from lightning 
surges 

 Flow probe material SS 316 
 Other wetted parts SS 316 
 Provision for online removal/ 

insertion of flow sensors without 
depressurization of the line 

 

Required 

 Accessories i) Prefabricated integral cables for 
connecting sensors and flow 
computer/transmitter 
ii) Insertion / Retraction assembly and 
isolation  valve. 
iii) Sensor mounting nozzles /couplings 
iv) Mounting bracket 

  Name plate/ Metal tag 
III)Flow computer and transmitter 
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 Type Indicating type 
2 Type of display i) 4 digit, backlit LCD/ LCD , 12 mm height 

for flow rate in m3/hr. 
ii) 8 digit, backlit LCD/ LCD, for totalized 
flow in ML. 

3 Input From ultrasonic flow sensors 
4 Output 4-20 mA DC(isolated) 
5 Zero and Span Adjustment Required 
6 Weather Protection Class IP 65 as per IS 13947 Part I 
7 Battery backup for totalised flow Required 
8 Facility shall be provided that 

when any one sensor / path fail 
the flow meter shall continue to 
function by automatically 
discarding the faulty sensor/ path 
from averaging function. 

Required 

9 Facility to display flow 
measured by each path 

Required 

IV)Flow indicator and integrator 
Specifications shall be as given under ‘Flow Indicator and Integrator’. 

f) Calibration 

The ultrasonic flow meter shall be calibrated for the accuracy of velocity measurement 
wherein the velocities shall correspond to the flow range of the flow meter covered in 
the tender. The calibration shall be carried out for the ultrasonic flow meter under test 
consisting of multipath flow sensors, flow transmitter cum computation unit and flow 
indicator cum integrator unit. 
The calibration method shall be either gravimetric method or volumetric method. The 
‘test bed’ shall be accredited by National /International certifying authority as per ISO 
8316 (Calibration by Volumetric Method) or ISO 4185 (Measurement of fluid flow in 
closed conduits – weighing method). The Contractor shall produce accreditation 
certificates for the test facility and the calibration certificate for the flow meter for 
review by Employer’s representative and shall also demonstrate complete calibration 
on the test bed in the flow meter laboratory during witnessing of the Factory 
Acceptance Test. The flow meter shall be acceptable if the accuracy and repeatability is 
equal to or better than those specified. 

4.7.4  Electromagnetic Full Bore Type Flow Meter 

Full bore electromagnetic flow meter shall consist of flow sensor (i.e. flow tube), flow 
transmitter and flow indicator and integrator and any other item required to complete 
the system. To avoid the effects of disturbances in the velocity profile, a straight and 
uninterrupted run, upstream as well as downstream from the location of the flow meter 
shall be provided, as required by the flow meter manufacturer and in line with the 
applicable standards. Contractor shall finalize the exact location of flow meter in 
consultation with Employer’s Representative. 

Flow measurement shall not be affected by physical properties of water viz., 
temperature, pressure etc., within given limits. Contractor shall provide compensating 
electronic circuits, if required. 

Contractor shall construct a suitable concrete chamber for enclosing flow meter if it is 
to be mounted on underground pipe lines. A concrete enclosure shall be constructed 
above the chamber for housing the flow transmitter. For surface pipelines, a concrete 
cabin shall be constructed around the pipeline for housing the flow meter and the flow 
transmitter. 
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A lockable enclosure shall be provided for the flow transmitter cum computing unit. 

Flow meters shall be suitable for the water turbidity at site during various seasons. 
Flow tube shall be rugged in construction and shall be suitable for continuous 
operation. Flow tube shall have waterproof construction and shall be suitable for 
installation on underground /above ground pipelines. 

The flow computer and transmitter shall be a single unit suitable for field mounting. It 
shall accept inputs from flow tube process the signals and shall provide an output 
proportional to the flow rate. The output shall be suitable for transmitting over a long 
distance. 

a)General: 
 Accuracy of flow 

measurement 
0.5% of measured value during FAT 

2. Overall accuracy of flow 
measurement loop. 

1.0 % of measured value 

b) Flowtube 
(i) Application  : a) Raw water pumping mains 

b) Treated water pumping mains. 

c) Treated water supply lines. 

d) Raw sewage pumping mains 

e) Treated effluent 

(ii) Type  : In line full bore electromagnetic 
(iii) Size of 

flowtube 
 : Same as pipe size 

(iv) Process 
connection 

 : Flanged 

(v) Weather 
Protection 
Class 

 : IP 68 as per IS13947 

(vi) Surge protection 
devices (SPD) 
between flow tube 
and flow 
transmitter 

: Required for protection from lightning surges 

(vii) Material of Construction: 
 Electrodes  : SS 316 
 Coil Housing  : SS 316 
 Flanges  : SS.316 
 Grounding ring  : SS316 
(vii i) Flow tube 

Lining 
 : Hard Rubber 

c) Flow Transmitter Unit 
(i) Type  : Microprocessor based with facility to configure the 

ranges. 
(ii) Type of display : 4 digit backlit LCD/ LCD , for flow rate in m3/hr. 

8 digit backlit LCD/ LCD for totalized flow in ML 
(iii) Units of display : Flow rate -m3 / hr Totalized flow – ML 
(iii) Input : From flow tube 
(iv) Output : 4-20 mA DC (isolated) proportional to flow rate 
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(v) Power Supply : 24 V DC 
(vi) Zero and Span 

Adjustment 
: Required 

(vii) Weather 
Protection Class 

: IP 65 as per IS 13947 

(vii i) Battery backup 
for totalized 
flow Type 
Capacity 
BackupTime 

:  
 Online 

2.5 mVA 8 hours. 

(xi) Facility for on 
line diagnosis 

: Required 

d)Flow indicator and integrator 
Specifications shall be as given under ‘Flow Indicator and Integrator’. 

 

Calibration: 

The Electromagnetic flow meter shall be calibrated for the full flow range specified as 
per BS EN 29104 (Methods of evaluation of electromagnetic flow meters). 

The calibration method shall be either gravimetric method as per ISO 4185 
(Measurement of fluid flow in closed conduits – weighing method) or volumetric 
method as per ISO 8316 (Calibration by Volumetric Method). The ‘test bed’ shall be 
accredited by national /international certifying authority. The Contractor shall produce 
accreditation certificates for the test facility and calibration certificate for the flow 
meter for the review by Employer’s representative. The Contractor shall also 
demonstrate complete calibration on the test bed in the flow meter laboratory. The 
flow meter shall be acceptable if the accuracy and repeatability is equal to or better 
than those specified. 

4.7.5 FLOW INDICATOR AND INTEGRATOR 

Flow indicator and integrators shall be modular in design. It shall consist of two 
separate dedicated displays for flow rate indication and total flow indication. It shall 
accept 4-20 mA DC isolated input. The flow integration shall be carried out in the 
Programmable Logic Controller (PLC). The flow indicator cum flow integrator shall 
provide 4-20 mA retransmission output proportional to flow rate. 

 Details Description 
 Type Microprocessor based 
 Mounting Front facia of Control Panel 
 Display Digital, seven segment back lit LCD / LED display 
 Digit Height 14 mm or Higher 
 No. of Digits for Flow 

indicator Flow integrator 
4 Digits 
6 Digits 

 Input 4-20 mA DC (Isolated) from flow transmitter 
through analogue signal multiplier (Refer Note2) 

 Zero and span 
adjustment 

Required 

 Manual Reset Facility 
for flow integrator 

Required (shall be password protected) 

 Engineering units:  
 -Flow rate indicator 

-Flow integrator 
Cum/hr ML 

 Battery backup for Required 



Sewerage Project under AMRUT  Bid Document  
 

 110 

integrator 
 Retransmitted output 4-20 mA proportional to flow rate 
 Alarm outputs 1 NO + 1 NC for high and low alarms (adjustable) 
 Communication port RS-485 (With Modbus protocol) for interfacing  

with PLC 
 Weather Protection Class IP-52 of IS 13947 PartI 
 Accuracy ± 0.25% of span or better. 

Notes: 

1. Digital flow indicator and flow integrator shall be a combined unit. 
2. Facility shall be available in the analog signal multipliers and in the flow indicator 
and integrator for providing excitation voltage for the flow transmitter in case of 2-wire 
flow transmitters. 

4.8  PRESSURE GAUGES 

a) Pressure gauges and vacuum gauges shall comply with IS 3624 / BS 1780. 
Glycerin filled dial shall be provided where the gauge is subjected to pressure 
pulsation and / or vibrations. The internal parts of pressure gauge shall be 
stainless steel. 

b) Pressure gauges shall be provided on discharge and on suction of each pump. 
Pressure gauges shall be bourdon type and calibrated for the required range. The 
gauge shall be supplied complete with impulse tubing, two valve manifold with 
drain cock, fittings etc. 

c) The minimum diameter for pressure gauges shall be 150 mm. However, where 
the pressure gauge forms part of an equipment, the equipment manufacurer’s 
standard sizes will be acceptable. 

1 Accuracy + 1% of full scale 
2 Dial size 150mm 
3 Glass Shatter proof 
4 Over range Protection 125% of maximum pressure 
5 Housing Material Die Cast Aluminium 
6 Material of sensor and 

other wetted parts 
SS316 

7 Accessories 2-valve manifold with drain cock, impulse 
tubing, snubbers and all installation 
hardware 

 

 

4.9  ALARM  ANNUNCIATOR 
4.9.1  General 

a) Microprocessor based alarm annunciators shall be provided for generating audio 
visual alarms for each abnormal condition as defined in scope of work. Alarms 
shall be initiated by the opening and closing of volt-free contacts which shall 
remain unchanged throughout the periods in which the alarm conditions exist. 
Alarm circuits shall be capable of conversion from open-healthy to open-alarm or 
vice versa by a simple modification after installation requiring no additional parts 
or special equipment. Each alarm shall initiate the operation of both visual and 
audible devices. The sound intensity of each audible device shall be suitable for 
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the maximum sound level of its environment. The sequence of alarm should be 
user selectable by dip switch. 

b) The operation or acceptance of one alarm shall not inhibit the operation of the 
audible device or the flashing of the appropriate alarm indicator if a future alarm 
condition occurs. 

c) Alarm circuitry shall be arranged so that spurious or transient alarm states 
persisting for less than 0.5 seconds (adjustable) do not initiate any action. 

d) Isolation facilities shall be provided for the hooter using an MCB. 
e) The annunciator will be split architecture type and the facia will have LEDs. 

4.9.2  Alarm Annunciation 
Alarms shall be annunciated at three locations, at the drive starter, at the local 
HMI and at the central HMI. A philosophy shall be adopted that all alarms 
associated with a drive shall be annunciated at the starter whilst a general alarm 
only for that drive shall be annunciated at the HMIs. Therefore the operator 
observing a general alarm at an HMI shall have to go to the starter concerned to 
determine the exact cause of the alarm condition. 

A typical alarm schedule is detailed in Table below:  
 
Table - Alarm Schedule 

Device Alarm at the Starter/Panel Alarm at the relevant local and central 
MMIs 

1. Power System  - transformer fault 
- mains incomer tripped 
- generator  
- incomer  tripped 

2. Pump and blower drives - overload (see note1) 
- earth fault (see note1) 
-   emergency stop operated 
-   run dry protection 
operated 

- drive fault (see note2) 

3. Valve actuators - drive fault - drive fault 
4. Alum Dosing system See note5 See note5 
5. Service Water tank level  - high high level 

- high level 
- low level 
- low low level 

6. Chlorination system  -As per sub vendor recommendation 
7 Thickened sludge holding 
tank 

 - high 
- low (run dry protection) 

8. Service water tank  - high 
- low (run dry protection) 

9.Filter Press (if any)  -As per sub vendor  recomendation 
16 Clear water reservoir 
level 

 - high high water level 
- high water level 
- low water level 
- low low water level 

17.Turbidity  - high high level 
- high level 

18 Chlorine residual  - high high level 
- high level 
- low level 
- low low level 

19. Control system  - SCADA to PLC and PLC to PLC   
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communication faults (various) 
20. UPSs  - fault 

- battery low 
Notes: 
1. These alarms may be displayed on the motor starter panel. If this is flush 

mounted, further individual indication may not be necessary. 
2. These alarms are derived within the PLC from the analogue level value. 
3. The Contractor shall provide alarms necessary for the proper and efficient 

operation of the plant. 

The above mentioned alarms are indicative only of the number and type of alarms 
that are required. The Contractor shall provide the above alarms on a minimum 
and other alarm necessary for the proper and efficient operation of the plant. 

Technical Particulars : 

Alarm Annunciator: 

Alarm annunciator shall be provided on instrument control panel for annunciation 
of alarms in control room. The technical particulars of alarm annunciator are as 
follows: 

1. Type Micro processor based. 
2. Mounting Flush with panel 
3. Construction Modular 
4. Inputs Potential free, NO/NC contacts 
5. Size of windows 50 mm x 35mm 
6. Operating sequences First up (user selectable dip switch) 
7. Bulbs per channel 2 (Cluster LEDs) 
8. PushButtons For Reset, Accept and Test 
9. Hooter Required, electronic type 
10. Power supply status indication Required 
11. Weather protection IP-52 of IS 13947 
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PART – 5 

ELECTRICAL REQUIREMENT 

SPECIFICATIONS OF LT ELECTRICAL CONTROL PANEL  

FOR PUMPING SETS 

5.1 GENERAL REQUIREMENTS OF CONTRACT 

The Control Panel suitable for LT supply i.e. 415VAC, 50Hz, 3Phase, 4 Wire system particularly   

suitable for uninterrupted operation even at -25% low voltage conditions of tropical and suitable 

for Hot and Humid monsoon environment, with RH up to 95%, 45 degree Celsius ambient 

temperature above with 1% de-rating upto 50OC rise in ambient temperature and 2% de-rating 

per degree above 50OC ambient temperature, dusty areas as per other requirements at sites in 

state of Haryana. 

Prerequisites before supply of Panel 

i) Submission of drawings  

a) General Arrangement Drawing as per IS:8623 1993 

b) Single Line Diagram as per IS/ANSI codes and symbols 

c) Bill of Quantities 

d) Circuit diagram to be submitted in minimum A3 size sheet along with the LT 

 Electrical Control Panel for Proper Operation and Protection of Submersible 

 Pumping Set. 

e) Specifications, makes and quantity of the main components to be specified. 

ii) The approval of the drawings by the EIC shall in no way relieve the contractor of 

contractual obligations or liabilities under the contract or his responsibilities for 

correctness of dimensions, material of construction, performance etc. 

iii) The contractor will have to use the higher rated equipment as per DNIT even if the 

drawing is approved of lower rating i.e. the rating can be increased to increase safety 

factor but cannot be decreased under any clause of terms and conditions. 

iv) If there is further requirement for improvement after the each amendment than 

contractor shall submit the fresh documents drawings and ratings. No charges 

whatsoever will be paid for preparing drawings estimates etc. 

v) The contractor shall inform 5 days prior to supply for inspection/inspections to be 

carried out. 

vi) The contractor will strictly follow Indian Standards (IS: code). If for a particular code 

for any item is not available than relevant IEC code will be applicable subject to the 

note at the end of this chapter. 

vii) All the material shall be covered by manufacturers warranty clause. The contractor 

shall provide the warranty card and test reports from the manufacturer for all the 

equipments/ machinery. 
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viii) The installation should comply following statutory standards: 

a) Indian Electricity Act, 1910. 

b) Indian Electricity Rules, 1956 

c) National Electrical Code, 1985 

d) The installation confirming to the instructions issued by the o/o Chief 

Electrical Inspector, Haryana & UHBVN/DHBVN with upto date amendments. 

5.2  GENERAL REQUIREMENTS OF LT ELECTRICAL CONTROL PANEL FOR   

  PUMPING SET 

 Control Panel Board size shall be sufficient so as to accommodate all the equipments in 

one enclosure. An independent meter box for housing power & light meter shall be 

provided as per HBVN requirement/specifications. 

 Fabricated by cutting, bending, welding etc in neat, symmetrical, aesthetic manner, 

providing easy access for Repair & Maintenance in clean manner of not less than 14swg 

(1.6mm) CRCA sheet steel epoxy based powder coated with RAL 7032/SG 7032 

(Siemens Grey) shade as per IS: 5- 2007. All the equipments should be mounted on 

mounting plate of minimum 12 swg (2.0mm) or more thickness with 15 mm bend on 

sides. 

 The Panel should be dust and vermin proof wherever required & proper sponge 

neoprene/PU gasketing should be done.  

 The Panel should be as per low voltage i.e. 415 V AC 50 Hz, 3 Phase 4 wire system 

switchgear and control gear assembly conforming to IS 8623:1993 with up to date 

amendments.  

 The control panel board should comprise of rigid welded structural frames The control 

panel shall be complete with removable gland plates with provision of entry and exit of 

cable from glands duly fixed on the side plates of panel board. 

 The mounting of panel shall be made on wall 1.00m from ground level to the bottom of 

panel. 

 The board should be matt finished, covers should be rigid in construction wherever 

required door stiffeners should be used & free from flaws. It shall also be provided with 

discrete key lock system for every installation/panel. 

 The panel board should have the flush mounted instruments of 96x96mm bezel or 

22.5mm cut out for pilot devices. 

 The LED type indicating lamps should be used as per IS: 13947-5 - 2004 for phases 

available RYB. 

 The Copper (Cu)  busbar should be of electrolytic grade Copper. The size for a rating 

should be according to the formula 1mm2 per 1.2A. 
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 The SCPD (Short Circuit Protection Device i.e. MCB/MCCB) should be on the incomer side 

of the Control Panel so that in case of fault/ fire/ exigency the starter and subsequently 

pump could be isolated from Electricity board power supply by operator / attendant. 

 Only SCPD should accessible from the front with door closed. All other devices like 

contractors, busbars, overload relays, soft starter if used, other protection relays and 

timers etc should not be accessible with door closed. 

 In case the SCPD device is a 25KA, 3 Pole, MCCB suitable for motor duty, it will be fuse 

less and Cat. A type MCCB as per IS 13947-II:1993 or IEC 947/60947. 

 All the controls, indications, metering devices/displays of the panel should be on the 

front side of the panel.  

 All the Contactors should be air break type and AC3 duty as per IS13947-IV and of finger 

proof IP20 protection. 

 The wiring shall be done by 1100V PVC wires as per IS 694:1990 FR type. The class of 

wire will be class 5 or class 6. The temperature range will be -15OC to 70OC. 

 The wire rating will considered as 70% of the rated wire rating as designated by 

manufacturer. 

 All the electrical equipment should be able to perform on Line voltage i.e. 415VAC. If any 

equipment is required to be used on 220VAC than separate step down control 

transformer be used of 415 to 220V AC. 

 Over voltage protection relay for fluctuation of 20% and above should be incorporated. 

 All the wires should be terminated, crimped with the due size of thimble. No wire should 

be terminated directly. 

 All the wiring should have proper ferrules. 

 Two earth studs one each on LHS and RHS should be provided. 

 The door hinges should be strong enough to take the load of wiring, instrumentation etc. 

 ELCB for current leakage protection. 

 Output supply for flow meter shall be provided by providing with 2.5mm2 terminal blocks 

of Connect-well, Wago, Phoenix make. 

 All the 220V AC machinery, equipments and instruments will be supplied through Neutral 

Isolation transformer only. 

5.3  GENERAL REQUIREMENTS FOR CONTROL PANEL COMPONENTS 

 5.3.1 Moulded Case Circuit Breaker (MCCB) 

 The MCCB (Moulded Case Circuit Breaker) shall conform to the latest IEC 947-2 & IEC 

947-3 1989.  The Service Short Circuit Breaking Capacity (ICS at 415V AC) should be as 

specified at the required level. 
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 The MCCB shall be Current Limiting type and comprise Of Quick Make – Break switching 

mechanism, preferably Quick Break Contact system, are extinguishing device and the 

Tripping unit, contained in a compact, high strength, heat resistant, flame  retardant, 

insulating moulded case with high withstand capability against thermal & mechanical 

stresses.  All MCCBs shall be capable of defined overload adjustment.  All MCCB’s rated 

200A and above shall have required Magnetic short circuit pick up. 

 The Trip command shall over ride all other commands.     The MCCB shall employ 

maintenance free double break contact system to minimize the let thru’ energies and 

capable of achievements Discrimination up to the full short circuit capacity of the 

downstream MCCB. 

 In case of 4 Pole MCCB, the neutral shall be fully rated and capable of suffering protection. 

The MCCB shall have protection against Overload, Short Circuit & Earth Fault, minimum 

breaking capacity of MCCB will be 25 KA. 

5.3.2  Starter 

               Motors upto 37 KW HP shall be with Fully Automatic Star/ Delta starters. Starter 

shall conform to IS 1822-1967 category AC and shall be suitable for motor supplied.  

 

5.3.3 Contactors 

           The contactors should comply with the latest IEC947-4 and the corresponding 

IS13947-4 standards.    They shall have CPRI test Certificates.    It should   be 

manufactured by a company having got ISO 9001 approval.  The contactor should  

be rated for AC3 duty at 415V and 50Hz. The Contactors shall be fast closing and fast 

opening type.   The making and breaking capacity values of the contactors should be as 

follows (as per IEC947-4) :- 

For AC3 Duty 

Making Capacity more than 10 Ie 

 Breaking Capacity more than 8 Ie  

For AC4 Duty 

Making Capacity more than 12 Ie 

Breaking Capacity more than 10 Ie 

            The Contactors would be capable of frequent switching and should operate without 

de-rating at 55OC for AC3 applications.  They should be climate proof as standard.  The coil 

of the Contactor would have class H insulation to support frequent switching. 

            The rated voltage of the contactor shall be equal or superior at 440V and rated 

insulation voltage will be 690-1000V. The rated impulse voltage of the contactor should be 

8KV. 
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           The contactor shall have 2 NO+2 NC Auxiliary Contact Block.   The Contactor 

should be modular in design and would be suitable for the addition of auxiliary contacts and 

other electrical auxiliaries without any compromise on the performance or the operations of 

the contactors.    The  Contactors  from  4KW  to  400KW  will  be  designed  to  accept  the 

respective auxiliary contact block range. 

          The contactor upto 80 A should have a mechanical life of more than 10 million 

operations. Contactors from 95-550A should have mechanical durability of more than 10 

million operations. 

         The thermal over load relay if used shall be direct/separate mounting over the 

contactor without any specific connections. 

        For Capacitor use, the Contactor should be suitable for Capacitor Duty i.e. AC-4 

Category as per the required current ratings as per the Capacitor Banks. 

5.3.4 Capacitor 

          The capacitor(s) will be with minimum 10%THD (Total Harmonic Distortion) in current 

with test certificates. The capacitors shall be switched on after the motor has attained the full 

speed. To attain this separate MCB, Contactor, and timer shall be used for pump capacitor.  

          The capacitors shall be heavy duty as per IS 13340 (Part 1):2012/IEC 60831-1:2002 & 

IS 13340 (Part 2):2012/IEC 60831-2:1995. The capacitor shall have safety features like 

pressure disconnection system, self healing type and discharge resistors to discharge 

capacitor to safe 50V range in 1 minute from rated voltage after switching off.  

          Peak inrush current shall be upto 140 to 160 times the rated current. The capacitors 

shall be 440V rated, 110% tolerance in voltage. Three phase type, tolerance of only 5-10% of 

capacitance.  

5.3.5 Over Load Relay 

            The  overload  relay  should  comply  with  the  latest  IEC 947-4  and  the  

corresponding IS13947- 4 standard.  They will be having CPRI certification.  They will be 

manufactured in an organization in accordance with the requirements of ISO9001 standard. 

           The Relay would be direct contactor mounting type and should have the provision to 
be mounted separately also.  The Over load Relay would be ambient compensated type and 

would be operable up to 55OC.  It will be design ed for utilization category AC3.  The 
Relay will be tripping as per the specified tripping curves given in the technical data.  The 
overload Relay would have build in phase loss and phase unbalance protection as per IEC 
947-4.  The Over load Relay would be capable to withstand up rated currents and inrush 
currents.  The overload relay would have the possibility to select manual / auto reset at 
site. 
            The rated operational voltage shall be greater than or equal to 690V.  The rated 

impulse should be 6KV.  All over load relays should have been subjected to variable ambient 

conditions. 
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            The Selection of the overload relay should be such that up to 93A thermal bimetal 

over load relay would be used and beyond ratings of 90A only CT operated overload relay 

would be used. 

            The Relays shall have to assure protection of the connected equipment in case of 

overload and partial single phase as per the characteristics. 

           Correct operation of over load relay contacts shall be checked by pressing the test 

button on the relay.  A trip indicator shall indicate the relay status.  Reset following tripping 

would be automatic or manual.   This is selected by the user by toggle switch on relay.   

For ratings greater than 45 KW reset will be manual & auto both. 

            The Over Load Relay shall have potential free contact for indication / alarm 

purpose. In combination with a contactor and a short circuit protective device the 

resulting motor starter shall be Type 1 or Type 2 co-ordinated conforming to IEC 

947-4-1.  Co-ordination shall  be  in  accordance  with  tables  tested  and  certified  by  

the  manufacturer  of  the respective switchgear. 

5.3.6 Voltmeter and Ampere Meter with Selector Switch 

           96 mm square, Voltmeters (0-500V) and Ampere Meters of suitable range of high 

quality industrial ‘A’ grade conforming to latest relevant IS specifications. The Voltmeter and 

Ammeter should be of Panel type. Selector Switch shall be rotary type. Each pumping set 

shall be providing with a voltmeter with 3 ways and On/Off selector switch as per IS 1248. 

 

5.3.7 Indicating Lamps 

            One set of indicators for each pump of red, yellow, blue phase indicating lamps with 

piano type switches and fuse for the incoming supplies for giving indication of respective 

incoming line feeder. 

 

 5.3.8     Bus-bar  

             The bus bar shall be of electrolytic grade (E91E) Copper as per IS specifications. The 

current carrying capacity should not be less than 1.2 A/mm2. Neutral bus bar should be rated 

for 50% capacity. The bus bar shall be duly insulated with heat shrinkable colour coded 

sleeves in case of links and droppers. The Vendor should have a in-house conductivity test 

facility & primary current shall be conducted for temp. rise test. 

           The bus bar should be duly supported on fibre glass based finger type / pyramid 

type supports with minimum glass contents25mm. 

5.3.9 Single Phase Preventer 
           Single Phase Preventor should be current sensing suitable for checking the Negative 

Sequence current having built-in time delay relay up to 40 Millisecond, so that this may not 

trip while starting at NO load , shall be provided. Rating of CT’s, if required, may also be 

indicated. 
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5.3.10 Shop Tests required for Control Panel 

 

           The design of the Control Panels shall be type tested as per IS. 8623 and shall 

comprise the following: 

 Verification of short time current withstand and peak current withstand of main and 

vertical bus-bars. 

 Through fault withstand on power draw-out contacts with HRC fused in series. 

 Through faults withstand of control draw-out contract with HRC fuses in series. 

 Temperature  rise  tests  on  main  busbars,  vertical  risers,  power  and  control 

contacts. 

            Routine tests shall be conducted on each panel as per IS: 8623 and shall comprise 

the following: 

 Inspection of panel including inspection of wiring and electrical operational tests 

where necessary. 

 Insulation resistance test. 

 High voltage test of bus bars, power and control wiring. 

 Any other tests and checks 

5.3.11  Earthing : 

  All the electrical equipment such as LT panel etc. shall be provided with double loop 

earthing with thimble connection. All lighting equipment shall be provided with single loop 

earthing. All connection shall be by means of soldered thimbles of approved quality. The 

earthing shall be done in accordance with para 7 of IS-732-1968 and IS 3043-1996 (code 

in practice in earthing) all connections of the earthing system shall be visible for periodical 

inspection and testing. 

 It is absolutely essential that the entire earthing system should be designed with regard to 

likely earth fault and Current based on the rating of equipments installed. All wiring and 

earthing shall be as per I.E. 1956 rules and shall be got approved from Electrical Inspector 

Haryana. 

5.3.12 TESTS:  

             The tests shall be conducted on each panel as per IS: 8623  on the panel board 

during the      inspection at the manufacturer place at the cost of contractor. 
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1. Inspection of panel including inspection of wiring and electrical operational tests where 

necessary. 

2. High voltage test upto 2 KV for 1 min for Busbar, Power & Control Wiring to determine 

any leakage or internal cracks in the insulation. While performing this test any electronic 

component may be disconnected. 

3. No load operational test by energizing the panel. 
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      PART – 6 

INSTRUMENTATION, AUTOMATION AND CONTROL SYSTEM TECHNICAL 
REQUIREMENTS 
 
6.1 Instrumentation System 

 
This section outlines the particular requirements for the instrumentation systems. 
Unless specified in this section to the contrary instrumentation Plant provided by the 
Contractor and workmanship shall comply with the General Chapters of these 
Requirements. 

The scope of instrumentation, control and automation (ICA) works for Sewage 
Pumping Stations (SPSs) under this contract shall comprise of the design, 
manufacture, programming and configuration, off site testing, delivery to site, 
installation and erection, testing, commissioning, setting to work and provision of 
documentation for a complete instrumentation, control and automation IC&A system 
including the interfaces required to provide monitoring and control for a safe and 
efficient operation of the SPSs. The scope shall also include 

The minimum scope of work for ICA at SPS(s) shall include but not limited to: 

• Control Centre (CC) at Sewage Pumping Stations 

Design, supply, install, test and commission of Instrumentation, PLC based 
control system. PLC, shall include but not limited to process controller 
including its central process units (CPUs), communication modules, input-
output (I/O) modules, PLC – cum Instrumentation control panel shall be 
provided with 5” HMI for operation of pumping station and display flow and 
level. 

The Instrumentation, control and automation system shall be designed in 
order to control, operate and monitor the following: 

• Field Instrumentation 

Design, supply, install, test and commission field instrumentation for the 
sewerage system including Sewage pumping stations.  

 Instrumentation Schedule 

A listing of the basic instrumentation and control system to be supplied, 
installed, tested and commissioned under this package shall include, but not 
be limited to, the list given in Table below. 

• Communication Network 

Interface equipment to enable communication between Sewage Pumping 
Station system field instruments, PLC’s, RTU’s, SCC at SPSs. 

Supply, installation, testing commissioning of RTU’s along with GPRS at SPS 
to transmit flow, level and pressure to Plant Control Centre for monitoring 
and control. 

A minimum 40” LED screen with necessary CPU shall provide an elementary 
full color pictorial flow diagram display of the Sewerage scheme including 
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pumping stations. The mimic shall also include displays of process values 
e.g. reservoir levels, process flows, etc. Mounting of LED mimic panel shall 
be as approved by Department’s representative. 

The communication equipment required to achieve this interfacing complete 
with all required accessories shall be supplied, installed, tested and 
commissioned under this contract. 

 

6.2 DESIGN REQUIREMENTS FOR INSTRUMENTATION, CONTROL, AUTOMATION 
AND SCADA  SYSTEMS 

The instrumentation, control, automation installations shall fully comply with design 
standards, regulations and the material and workmanship requirements of the 
Specification. The electrical plant installations associated instrumentation control and 
automation systems shall also comply with and be tested in accordance with the 
latest edition of BS 7671 or equivalent Indian standards. All equipment and 
materials incorporated in the system shall be selected, designed and rated to 
operate under the defined performance duties and specified site conditions and to 
maintain a high level of operational reliability. The instrumentation control and 
monitoring system equipment and materials shall have an operational life of not less 
than 15 years, unless otherwise approved by the Department. 

6.2.1 Site Conditions 

A. Temperature and Humidity Range 

The equipment shall be installed in an environment having a temperature 
range of 0 °C to 55 °C and a maximum relative humidity of 100 % (non-
condensing). The Contractor shall use, where required, fans, heaters, and air 
conditioning units to maintain a correct working temperature for the 
equipment. All Parts of the equipment shall be constructed of materials or 
treated to prevent the formation of mould, fungus or any corrosion over the 
temperature and relative humidity ranges specified. 

B. EMI/RFI Noise Immunity 
 
The equipment to be provided shall be adequately protected against 
interference from the use of radio transmitters, at any point external to the 
equipment housings and no malfunction of the equipment shall result from this 
cause. Responsibility for the correct and reliable operation of the equipment 
shall rest with the Contractor, who must ensure that the equipment is 
adequately protected against the ingress of radiated, mains-borne signal-borne 
interference. 

C. Generated  Interference 

The Contractor shall ensure that the computer, instrumentation and 
communications equipment conforms to BS EN 50081-1or equivalent Indian 
Standard for noise emissions. 

D. Coordination 

The Contractor shall check with other trades to ensure that equipment and 
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material can be installed in space provided.  Provide other trades with 
information necessary for them to execute their work. 

Details on Drawings, which are specific regarding dimensions and locations, 
are for information purposes.  Coordinate with other trades to ensure work can 
be installed as indicated. 

E. Sequencing 

The Contractor shall make applications to the local telecommunications Service 
Provider for provision of communications and coordinate with the sub-
contractor responsible for installation of power supply services under this 
contract. Applications shall be made in time to ensure services are available 
for installation and commissioning of the telemetry equipment. 

6.3 DESIGN CRITERIA FOR INSTRUMENTATION, CONTROL & AUTOMATION 
SYSTEMS 

6.3.1 Instrumentation System 

a) Electronic instruments shall utilize solid state electronic components, 
integrated circuits, microprocessors, etc., and shall be of proven design. 

b) all instruments shall be suitable for continuous operation; 

c) all digital outputs shall be volt free; 

d) all instrumentation systems for use out of doors shall be protected to IP 65 
for sensors and transmitters, while enclosures under submersible conditions 
shall be protected to IP68; 

e) all analogue displays shall be of the digital type with no moving parts 
utilizing back lit liquid crystal diode technology; 

f) For transmitting instruments, output signal shall be 4-20 mA DC linear 
having two wire system 

g) Unless otherwise stated, overall accuracy of all measurement systems shall 
be ±0.5% of measured value, and repeatability shall be ±0.5%. 

h) After a power failure, when power supply resumes, the instruments and 
associated equipment shall start working automatically. 

i) The instruments shall be designed to permit maximum inter changeability of 
parts and ease of access during inspection and maintenance. 

j) The instruments shall be designed to work at extremes of the ambient 
conditions of temperature, humidity, and chlorine contamination that may 
prevail. The instruments shall be given enough protection against corrosion. 

k) Lockable enclosure shall be provided for the field mounted instruments 
wherever required. 

l) All field instruments, and cabinets / panel-mounted instruments shall have 
tag plates / name plates permanently attached to them. 

m) The performance of all instruments shall be unaffected for the ±10% 
variation in power supply voltage and ±5% variation in frequency 
simultaneously. 
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n) All wetted parts of sensors shall be made out of non-corrosive material 
capable of working with chlorine content of 5 ppm. 

o) For all instruments (transmitting analogue signals) installed in the field, 
surge protection devices (SPDs) shall be provided at both ends of the 
connecting cable for the protection against static discharges / lightning and 
electromagnetic interference. 

p) Pressure transmitters shall be provided with two valve manifold and a test 
port, so that in situ calibration can be carried out. 

q) Two wire transmitters shall be provided with on-line test terminals. 

r) The ranges of all instruments shall be suitable for the application in the 
process. 

s) Instruments of similar type shall be of same make for appropriate inventory 
of spares, ease of maintenance and training. 

t) The Indian agents of imported equipment shall have establishment to 
provide after sales maintenance facilities. 

 

6.3.2 PLC System 

PLC shall be provided as a configuration to perform combinational and sequential 
logic functions, status monitoring and reporting functions with counter and timer 
facilities. 

PLC shall comprise of necessary processors, input/output (I/O) modules, 
communication interface modules and man-machine interface (MMI) required to 
perform the desired functions. 

Each PLC shall have memory protected built in historical archiving/data logging of 
system alarms & events and process variables. Data logger shall be able to log data 
based on time or an event PLC shall have enough memory allocated to allow 
200,000 time and data stamped discrete and /or analog values to be archived. The 
historical archive shall allow the oldest data to roll off the system as memory is used 
keeping the 200,000 most current data points available. Process point time 
stamping frequency shall be selectable within the configuration software. It shall be 
possible for the archived data to be exported in CSV format allowing use with 
standard spreadsheet and data software applications 

 PLC shall have the following attributes: 

 carry out sequential logic implementation for operations of plant; 

 carry out computation and interfacing for data acquisition, data storage and 
retrieval; 

 it shall accept downloaded program from a programmer; 

 it shall have different functional modules to perform the desired functions; 

 it shall scan the inputs in time cycles and update the status of its outputs. 

 RTU shall be designed in accordance with this specification. The RTU shall be 
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of proven design and suited for water supply and distribution SCADA 
applications. 

6.3.3 RTU System 

RTU shall be designed in accordance with this specification. The RTU shall be of 
proven design. 

RTU design should aim to minimize power consumption and heat generation. It 
should be designed to work in remote installation by being of robust physical 
construction with immunity to electrical noise. 

The RTU shall be assembled from modular units, for example, power supply module, 
CPU and communications module, communication interface modules and modules 
for input/output purposes. I/O and serial cards shall be able to be arranged in the 
RTU rack in   any order. 

Modules shall be interconnected via a suitably robust plug and socket method. It 
shall not be necessary to unscrew individual wires/cables, both internal RTU wiring 
and I/O wiring, to replace faulty modules. The failure of one module will not affect 
the performance of any other module. 

A marshalling terminal area shall be incorporated with each RTU to provide 
terminations for field cables. This area can be located in the RTU cubicle itself for an 
RTU replacement but for new locations there should be a separate marshalling 
cubicle. The RTU and marshalling cubicles shall normally be bolted together to form 
a 2-bay cubicle suite. A separation plate may be located between the cubicles. 

The RTU and the cubicles shall be designed to accommodate the actual number of 
input/outputs, plus spare capacity. 

6.3.4 Functional Design Specification (FDS, Sequence of Operation) 

The Contractor shall propose the details the sequence of operation for the sewerage 
system, and pumping stations through careful study of the scheme proposed. 
Further, the contractor shall be solely responsible to comply with any 
change/additional processes during the contractors design stages. 

The Contractor shall submit a complete functional design specification (FDS) for 
approval by the Department within 3 months of the award of the contract. 

Functional design specification (FDS) for the SCADA system shall be combined with 
the FDS for instrumentation, control and automation to form a complete document 
and shall comply with the specification of the FDS for instrumentation, control and 
automation. This document shall serve as the primary mechanism by which the 
Department may confirm that the Contractor possesses an accurate understanding 
of the system and its control requirements. The Contractor is encouraged to obtain 
any necessary clarifications and to suggest refinements to the control descriptions 
contained in this Specification. 

The FDS shall include a detailed block diagram of the PLC &  RTU with a description 
of the communications scheme to be provided. The FDS shall include operational 
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details which have an effect on plant operations, such as power failure response, 
communication failure response, and automatic shut-down and start-up of the 
system. 

The Contractor shall submit a preliminary FDS and obtain approval before the 
system architecture design is finalized or detailed design takes place. The 
Contractor shall formally notify the Department for approval of any amendments or 
additions to the approved FDS. The final FDS shall be submitted for approval before 
submission of the factory acceptance test definition documents. The Contractor 
should take note of the importance of this obligation. 

The FDS shall comprise an overall description of the system, its functioning and 
control, and a detailed description of each section of the control system covering 
modes of operation, manual overrides, set-point and parameter selection and 
adjustment. The detailed description shall include a step-by-step control description 
which defines the function of each piece of equipment and each control action and 
interlock, including details of the program in each programmable item. 

The FDS shall describe the ‘fail-safe’ features incorporated into the design for the 
event of failure of a plant item or system, or loss of an input signal affecting a 
control loop or process sequence. 

The FDS shall describe control actions taken and monitoring functions which remain 
available during a power failure, and any automatic controls or sequencing which 
take place during system start-up and shut-down. 

The FDS shall be presented in a clear and precise manner and shall include figures 
or drawings where appropriate. 

6.3.5 Power Supply 

The control system shall be powered from a number of uninterruptible power 
supplies (UPSs). These shall be sized to provide sufficient power to maintain the 
control system functioning for a period of not less than two hours. 

The UPS for use with each Control Panel may be free standing or integral with the 
Control Panel and shall derive their primary power from the Control Panel. 

The status of each UPS shall be monitored and alarmed via the control system for 
any fault condition including the UPS battery supply is about to expire. 

6.3.6 Voltages 

 The following control voltages shall be used: 

Item Voltage 
1. within starter enclosures 240 V AC 
2. instrumentation power supplies 240 V AC / 24 V DC 
3. PLC inputs cards 24 V DC 
4. PLC outputs 24 V DC 
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6.3.7 Control System Protection 

6.3.7.1 Short Circuit 

All circuits shall be protected against short circuit by the provision of 
adequate numbers of fuses or miniature circuit breakers. 

For ease of maintenance and system security power supplies to each 
instrument loop and each PLC output shall be protected with an individual 
fuse (terminal type). 

6.3.8 Instrumentation Power Supply Cables and Instrumentation Signal Cables 

Contractor shall include in his scope the supply and laying of instrumentation 
signal and instrument power supply cables and associated civil / mechanical work 
required for completing the instrumentation, control and automation system for 
entire sewerage system. Cables shall be capable of satisfactorily withstanding 
without damage, transportation to site, installation at site, and operation under 
normal and short circuit conditions of the various systems to which the respective 
cables are connected when operating under the climatic conditions prevailing at the 
site as indicated in this specification. Cable joints in instrument signal and power 
supply cables shall not be permitted. 

Cables shall be capable of satisfactory performance when laid on trays, in trenches, 
conduits, ducts and when directly buried in the ground. 

Cables shall be capable of operating satisfactorily under a power supply system 
voltage variation of ±15%, a frequency variation of ±5.0%. 

6.3.9 Submittals 
 
6.3.9.1 Functional Design Specification (FDS) 

1. The Functional Design Specification (FDS) shall be submitted to the 
Department within 3 months of the award of contract and approved 
before manufacture and purchasing commences. The system vendor 
and/or Contractor shall include the following as a minimum: 

a. Project Overview, design concept, criteria and system 
architecture 

b. Description of the design and design criteria. 

c. Details of associated equipment. 

d. Plant Operating Screens (mimics) 

e. Instrumentation Design Specifications 

f. Quality Plan. 

g. Outline of acceptance test procedures (FAT & SAT). 

h. Implementation program for manufacture, installation and 
commissioning. 
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i. Manufacturers literature for each item of equipment supplied. 

j. Outline of factory and site acceptance test procedures 

6.3.9.2 Drawings and Documentation 
1. All drawings of telemetry and instrumentation control and Automation 

(ICA) equipment shall be on A3 or A4 size sheets, with title blocks 
approved by the Department. 

2. Signature of the Contractors authorized representative to indicate the 
drawings have been checked prior to submission. 

3. The text of all drawings and documentation provided by the 
Contractor shall be in the English Language. 

6.3.9.3 Contractor’s Drawings 
1. The Contractor shall submit 3 (three) reproducible copies plus two 

photocopies of general and detailed dimension arrangement 
drawings, schematics and wiring diagrams of all major items of  Plant, 
for the Department’s approval. Manufacture of an item of Plant shall 
not commence until the associated drawings have been approved in 
writing by the Department. 

2. All modifications or revisions to drawings shall be clearly indicated 
and the revision reference changed. 

3. Drawings affecting work by other disciplines shall be provided to the 
Department, within 6 weeks from the date of enterprise. 

4. Drawings for instrumentation equipment shall include: 

a. Manufacturer’s general arrangement drawings for all items 
showing clearly the position of all cable glands and main 
components including, where appropriate, foundation plans, 
showing the position of all holes required for fixing bolts and 
cables etc. 

b. Manufacturers’ schematic diagrams and connection diagrams for 
all items showing all internal wiring and terminal connections 
suitably referenced. Connection diagrams shall include existing 
and proposed outgoing cable connections. 

c. General layout of plant showing cable routing 

d. Instrument schedules with complete details of each instrument 

e. Block diagram showing all plant, cable runs and cable reference 
numbers. 

f. Cable schedules giving full details of use, destinations, size and 
number of conductors, grade, class and length. 

g. Layout of instrumentation ear thing and grounding facilities. 

h. Proposed arrangements for cables laid below ground showing 
identification references, voltage, depth of laying, route and 
length, crossings with other services, location of any joints and 
position of ducts, with cross sectional arrangements. 
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The Contractor shall modify existing drawings to show the modifications. If 
suitable existing drawings are not available the Contractor shall provide 
drawings showing the modifications. 

6.3.9.4 Record Drawings 
As part of the Works and before Taking Over, the Contractor shall provide 
and forward to the Department, a complete set of drawings comprising 
two original size permanent transparency and six paper prints, of all final 
drawings of the Works as installed, schematic wiring diagrams, panel wiring 
and connection diagrams, cable route diagrams and schedules and any 
other special drawings which have been prepared during the course of the 
Contract. The Contractor shall also provide drawings on compact disk in 
AUTO CAD (Latest Version), for the modification and printing of drawings. 
Also all drawings shall be converted in to PDF files and stored in the 
Engineers workstation. 

6.3.9.5 Training Plan and Manuals 
1. As part of the Works and before beginning training, the Contractor 

shall submit to the Department, 6 copies of complete operating and 
maintenance instructions for the system, referring specifically to the 
Plant. The documents shall also be presented on a compact disk in 
Microsoft Office 2003/2007 Word or latest version available for 
Windows software format and manual should also be prepared in local 
regional language i.e.in Hindi. 

2. Each copy of the instructions shall be contained in a substantial 
binder. 

3. These manuals shall include but not be limited to the following 
information: 

- Detailed descriptions of the Plant operation and control scheme. 

- Manufacturer’s original operation and maintenance procedures. 

- Complete parts list for all items of the Plant. 

- Recommended spare parts list. 

- Detailed maintenance instructions for all items as necessary to 
maintain the items in good working order, including all step-by-
step procedures for troubleshooting and fault correction. 

- Configuration of data base, reports, logs and screen displays. 

- Data communication interface standards and protocols. 

- All ladder logic and control loop flow diagrams. 

- Programme user instruction for all software 

- The system shall provide on line, complete user documentation, 
including examples of how to operate the various modules within 
the system. The documentation must be in electronic format, 
HTML based with the ability to search for topics by keyword or 
search for specific text. 

-  
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6.3.10 Reference Standards 

Unless otherwise approved, instrumentation shall comply with relevant quality 
standards test procedures and codes of practice collectively referred to as Reference 
Standards including those listed in General Instrumentation, Automation and Control 
System in accordance with the requirements detailed elsewhere in this specification. 
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Part - 7 

SPECIFICATIONS FOR DWC, DI & RCC PIPES 

7.1 Double Wall Corrugated (DWC) HDPE Pipes 

 7.1.1 Applicable Codes: 

The manufacturing, testing, supplying and testing at work sites of HDPE-DWC pipes shall 

comply with IS 16098 Part-II: 2013 and all currently applicable statutes, regulations, 

standards and Codes. In particular, the following standards, unless otherwise specified 

herein, shall be referred. In all cases the latest revision of the Codes shall be referred to. 

If requirements of this Specification conflict with the requirements of the standards / 

Codes, this Specification shall govern: 

Code No. Title/Specification 

IS 4905:1968 Methods for random sampling. 

IS 5382:1985 Specification for rubber sealing rings for gas mains, water 

mains and sewers (first revision). Type-I & Type-VI 

IS 12235 Methods of test for thermoplastics pipes & fittings. 

(Part 1): 1986 Method of measurement of outside diameter. 

(Part 5):1986 Reversion test 

(Part 8):1986 Internal hydrostatic pressure test 

IS 16098 Part-II:2013 Structured wall plastics pipes for non-pressure drainage and 

sewerage- specifications. 

The internal diameter (DN/ID) shall be as per Table 5 of IS:16098 Part-II. 

Others Codes not specifically mentioned here but pertaining to the use of HDPE-DWC 

pipes form part of these Specifications. 

The manufacturer’s own rework material conforming to the requirements given in 3.25 of 

IS:16098 is permissible. No other rework material shall be used. 

7.1.2 Marking:  

Marking shall be labelled, printed or formed directly on the pipe or fitting, in such a way 

that after storage, weathering and handling the legibility shall be maintained. Marking 

shall not initiate cracks or other types of defects which adversely influence the 

performance of the pipes or the fitting. Minimum Required Marking. 

 



Sewerage Project under AMRUT  Bid Document  
 

 132 

7.1.3 Pipes: 

Each pipes shall be marked at intervals of maximum 3 m, at least once per pipe, with the 

following information: 

a) Manufacturer’s name/Trade-mark; 

b) Diameter series, nominal size; 

c) Stiffness class; 

d) Material; and 

7.1.4 Fittings 

Each fitting shall be marked with the following information: 

a) Manufacturer’s name/Trade-mark; 

b) Diameter series, nominal size; 

c) Nominal angle; 

d) Stiffness class; 

e) Material; and 

f) Lot number/batch number containing information regarding period of 

manufacture. 

g) BIS Certification Marking each pipe or fittings may also be marked with the 

standard Mark. 

The use of the Standard mark is governed by the provisions of the Bureau of Indian 

Standards Act, 1986 and the Rules and Regulations made there under. 

7.1.5 Product Identification 

Product markings on Crumpler Plastic Pipe will include the following information to 

facilitate jobsite inspection. 

Nominal pipe size Manufacturer’s name Date code 

Application standard(s) 

7.1.6 Workmanship / Appearance 

Pipes shall be free from all defect including indentations, delaminating, bubbles, 

pinholes, cracks, pits, blisters, foreign inclusions that due to their nature degree or 

extent detrimentally affect the strength and serviceability of the pipe. The pipe shall be 

as uniform as commercially practicable in colour opacity, density and other physical 

properties as per relevant IS Code or equivalent International Code. The inside surface of 
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each pipe shall be free of scouring, cavities, bulges, dents, ridges and other defects that 

result in a variation of inside diameter from that obtained on adjacent unaffected 

portions of the surface. The pipe ends shall be cut clearly and square to the axis of the 

pipe 

7.1.7 Measurement 

The length of the sewer pipes shall be measured between the inner surfaces of consecutive 

manholes at the invert level of the pipes along the central line of pipeline to the nearest 

centimeter. Specials shall be excluded and measured and paid separately under the 

relevant item. The portion of the pipe at the joints (inside the joints) shall not be 

included in the length of pipe work. Excavation, refilling, masonry and concrete work 

wherever required shall be measured and paid for separately under relevant items of 

work. 

7.1.8 Inspection and Testing 

The pipe shall be delivered at site after inspection by the nominated inspectors by the 

Employer. Physical Dimensions and visual inspection: The Manufacturers test reports 

shall be provided for review. Mechanical Characteristics shall be in accordance to IS 

16098- 2013. Ring Flexibility shall be as per IS 16098. 

7.1.9 Connecting Corrugated Polyethylene Pipe to other Pipe Materials 

It is not unusual for corrugated polyethylene pipe to be connected to other types of pipe 

materials. Available options depend on the joint duality required throughout the system 

and the particular combination of pipe materials. The pipe can be jointed by heating the 

pipe ends together, wrapping them with a geo-textile, and pouring a concrete collar 

around them. Although such a connection is dependent on contractor expertise, it will 

generally limit soil intrusion but not provide a watertight joint. Watertight connections 

between different materials will require additional fittings and adapters. If those options 

are not acceptable, a manhole can be used to make the transition. 

Pipe manufacturers are a valuable resource during the project planning stage since they 

are familiar with adapters that work well with their own products. 

7.1.10  Plain End Pipe Couplers 

1. Soil Tight Split Coupler – This is a clam Shell type coupler used in Non-Water 

Tight application. They are used on perforated or solid style CPP pipes at site where 

the native soil is stiff and cohesive enough to reduce the possibility of a loose soil 
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infiltration into the pipe that could create a flow restriction. 

2. Silt Tight Split Coupler – These are Calm Shell type coupler to which a gasket 

material has been added for the purpose of restricting Silt Infiltration into the pipe 

at a coupling joint. This non- water tight gasket material meets ASTM-D-1056, 

Grade 2A2 or ASTM-F-477. The installer shouldtake care to remove all dirt and 

foreign matter from the pipe ends and gasket material to ensure a secure fit. 

7.1.11  Bell & Spigot Couplers with “O” Ring Gaskets 

These couplers to impede or prevent the infiltration or infiltration of liquids in NON-

PRESSURE application. 

1.  Bell & Spigot Couplers with “O” Ring Gaskets:- These couplers are produced 

on the pipe during the pipe extrusion process. Bell & Spigot pipes are available in 

20-foot lengths, each coupler Spigot End comes with a non-pressure pipe water 

leak restriction gasket manufactured perASTM-D-477. Should gravity flow 

pressure tests be required per ASTM-F-1417, one should not test until the pipes 

have been backfilled or restrained for safety. 

2. Shear gasket gravity flow seal couplers: - These pliable couplers with 

stainless steel clamp- Grip Compression bands have been used for years 

connecting clay, concrete, steel and plastic pipes in all types of environments. 

They are impervious to normal water/ sewer, chemicals, fungus growth and all 

other associated in – ground hazards. As with any coupler, before applying, insure 

that no foreign matter jeopardizes contact between the two surfaces. 

3. Mastic Wrap Coupler:- Wrap around style mastic couplers have an outer layer 

of cross laminated polyethylene plastic and an under layer adhesive surface of 

rubberized mastic material. In between these two surface layers is a high strength 

shear and puncture resistant layer of woven polypropylene. This center third layer 

provides toughness against puncture as well as stretch resistance under earth 

load shifts or settlements. The Mastic wrap coupler is mechanically sealed by 

stainless steel screw type hose clamp compression bands. These adjustable 

compression clamp bands are easily secured using simple tools such as 

screwdrivers, nut drivers, or socket wrenches. 

Proper tension on those bands will provide a seal against infiltration and 

exfiltration in gravity flow, non-pressure pipes. Each mastic coupler comes with 

three hose clamp compression bands or ties located within the coupler. There is 

one compression strap located in the heat joint corrugation pipe valley, and one 
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strap in the first valley on each side of the heat joint. Proper compression tension 

on each strap (centered over a corrugation valley) will forcibly apply the mastic 

surface around the corrugation crests and walls to provide a seal. Enough tension 

should be applied to substantially sink the compression straps into the 

corrugation valleys below the corrugation crests in order to have a leak resistant 

seal. Prior to applying the mastic side to the pipe be sure to clean the pipe of 

soil/dust particles that could interfere with the mastic seal making contact with 

the pipe surface. Mastic couplers can also be used to couple corrugation pipes 

manufactured with different corrugation designs of the same pipe size as well as 

to couple pipes to other pipes made from a different raw material base. 

7.1.12  Unloading 

a) The Contractor should set aside an area for products to be stored on site. 

b) This area should be flat, free of large rocks, rough surfaces and debris. 

c) It should also be out of the way of construction traffic. 

d) Pipe may be delivered either palletized or loose, depending on the type 

and quantity of product. 

e) Pallets may be unloaded with a backhoe, forklift or other piece of 

equipment and a nylon sling or cushioned cable. 

f) The sling should be wrapped around the pallet at the third points as it lifts 

the pallet onto the ground. As an alternative to using a sling to unload full 

pallets, the pallet may be opened and lengths of pipe unloaded individually 

be carefully rolling single lengths of loose pipe from the delivery truck onto 

the front end loader, then onto the ground. 

g) Alternately, the pipe can also be lifted using a nylon sling or cushioned 

cable at the third points. 

h) End handling with a forklift MUST NOT be used as pipe damage will occur. 

i) Due to joint weight, larger diameter pipes should not be off loaded by 

hand. 

7.1.13  Job Site Storage 

a) Reasonable care should be used in handling pipe. 

b) The pipe should not be dropped, dragged or bumped against other pipe or 

objects. 

c) Palletized pipe should remain in the pallet for jobsite storage. 
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d) Non-palletized pipe can be stockpiled for temporary storage in a flat 

debris-free area out of the way of construction traffic. 

e) Begin the stockpile with secured timbers spaced the width of the proposed 

stockpile at a distance not exceeding the third points. 

f) For pipe with attached bells, a recommended stacking method is to 

alternate the direction of the pipe lengths so that the bells are not stacked 

on each other. 

g) As upto three pipes can be laid before alternating directions. Subsequent 

layers should follow the same pattern as the first but with fewer sticks of 

pipe in each row. 

h) For smooth interior pipe, storage space can be minimized by nesting 

smaller diameters into large diameter pipe. 

i) Factory installed gaskets on the spigot should be protected by positioning 

them between corrugations. 

7.1.14  Stringing the Pipe 

a) Placing the pipe and accessories along the open trench, or “stringing” Can 

save handling time. 

b) Each pipe length should be laid on a level surface as near as possible to 

the trench on the side opposite the excavated trench material; allow some 

space between pipe to protect pipe ends. 

c) The pipe should be out of the way of any equipment in a location that will 

allow excavation to proceed uninterrupted. 

7.1.15  Lowering, Laying of Pipes 

a) Each pipe shall be thoroughly checked for any damages before laying and 

only the pipes which are approved by the Project Manager shall be laid. 

b) While installing the pipes in trenches, the bed of the trench should be level 

and free from sharp edged stones. 

c) PE pipe is lighter than water. Hence care should be taken for normal 

installations where there could be a possibility of flooding of the trench 

thus the trench shall be kept free of water till the jointing has been 

properly done 

d) When flooded, some soils may lose cohesiveness, which may allow the PE 

pipe to float out of the ground. Several design checks are necessary to see 

if groundwater flotation may be a concern. Obviously, if the pipeline 

typically runs full or nearly full of liquid, or if groundwater is always below 

the pipe, flotation may not be a significant concern. 

e) However, weights by way of concrete blocks (anchors) are to be provided 
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so that the PE pipe does not float when suddenly the trench is flooded and 

the soil surrounding the pipe is washed away. Thus site conditions study is 

necessary to ensure the avoidance of flotation. 

f) Pipe embedment backfill shall be stone-free excavated material placed and 

compacted to the 95% maximum dry density. 

 

7.1.16  Jointing of Pipes 

The pipe shall have a jointing system that shall provide for fluid tightness for the 

intended service conditions. Appropriate jointing for HDPE pipe as specified above shall 

be selected considering site and working condition, pressure and flow of liquids. 

7.1.17  Joints 

Elastomeric sealing rings shall be free from substances that can have a detrimental 

effect on the pipes or fittings used in conjunction with pipes. 

The design of the profile and dimensions of the sealing ring is left to the manufacturer, 

as long as the pipe with the sealing ring meets the requirements of this standard. Where 

the design of the socket is such that the ring is not firmly fixed in position, the housing 

for the ring shall be so designed as to minimize the possibility of the ring being dislodged 

during insertion of the pipe (or spigot or fitting) to complete the joint. Elastomeric 

sealing rings shall be in accordance with one of the type (Type 1 to Type 6) of IS 5382. 

The manufacturer should specify the type of sealing ring (namely Type 1, 2, 3, 4, 5 or 6) 

that is being offered. 

NOTE — A test report or conformity certificate may be obtained from the manufacturer of 

the sealing ring for conformity to IS 5382. 
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7.2 DUCTILE IRON (DI) PIPES 

7.2.1 Manufacture of Pipe 

DI pipes and fittings (Class K-9) shall be in accordance with IS: 8329 and IS: 5382. 

Pipes and fittings shall be procured from reputed manufacturers with Design Build 

Operations Engineer’s approval. Design Build Operations Engineer shall at all 

reasonable times have free access to the place where the Pipes and fittings are 

manufactured for the purpose of examining and testing the pipes and fittings and 

for witnessing the test and manufacturing. 

All tests specified either in this specification or in the relevant Indian Standards 

specified above shall be performed by the Manufacturer/ Bidder at his own cost and in 

presence of Design Build Operations Engineer if desired. For this, sufficient notice 

before testing of the pipes and fittings shall be given to Design Build Operations 

Engineer 

If the test is found unsatisfactory, Design Build Operations Engineer may reject any or 

all pipes and fittings of that lot. The decision of Design Build Operations Engineer in 

this matter shall be final and binding on the Bidder and not subject to any arbitration 

or appeal. The pipes and fittings shall be striped, with all precautions necessary to 

avoid warping or shrinking defects. The pipes and fittings shall be free from defects. 

Any defect in pipes and fittings in the opinion of Design Build Operations Engineer 

shall be rejected and shall be replaced by new one. 

In the case of spigot and socket pipes and fittings, the socket shall be without the 

centre ring. In the case of flanged pipes, the flanges shall be at the right angles to the 

axis of the pipe and machined on face. The bolt holes shall be drilled and located 

symmetrically off the centre line. The bolt hole shall be concentric with the bore and 

bolt holes equally spaced. The flanges shall be integrally cast with the pipes and 

fittings and the two flanges of the pipe shall be correctly aligned. 

7.2.2  Materials 

The materials used in the manufacture of pipes and fittings shall comply with 

requirements specified in IS: 8329 and IS: 5382. 

7.2.3  Dimensions and Tolerances 

The internal diameter, thickness and length of barrel, dimensions of pipes and fittings 

shall be as per relevant tables of IS: 8329/IS5382for different class of pipes and 

fittings. Each pipe shall be of uniform thickness throughout its length. 

The tolerances for pipes and fittings regarding dimensions, mass, ovality and 
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deviations from straight line in case of pipes shall be as per IS: 8329/IS: 5382 

7.2.4  Coatings 

Unless otherwise specified, DI pipes and fittings shall be coated with Bitumen in 

accordance with relevant IS Specifications. All buried DI pipes and fittings shall also 

have factory or site applied polythene sleeving. Coating shall not be applied to pipe 

and fittings unless its surface is clean, dry and free from rust. Pipe coatings shall be 

inspected at site and any damage or defective areas shall be made good to the 

satisfaction of the Design Build Operations Engineer. 

Bitumen coating shall be of normal thickness of 75 micron sunless otherwise specified. 

It shall be cold applied compound complying with the requirements of relevant Indian 

standards, suitable for tropical climates, factory applied in accordance with the 

manufacturer's instructions. 

Damaged areas of coating shall be repainted on site after removing any remaining 

loose coating and wire brushing any rusted areas of pipe. 

Polythene Sleeving: Where polythene sleeving is specified to be applied in addition to 

bitumen coating, it shall comply with ISO 8180. Site applied sleeving shall be stored 

under cover out of direct sunlight and its exposure to sunlight shall be kept to a 

minimum. Pipes having a factory applied sleeving must be stored in the same 

conditions. Joints in the sleeving shall be properly overlapped and taped in accordance 

with manufacturer's instructions to provide continuous sleeving. 

Cement mortar lining: All pipes and fittings shall be internally lined with cement 

mortar in accordance with relevant IS. No admixtures in the mortar shall be used 

without the approval of the Design Build Operations Engineer. 

Pipe linings shall be inspected on site and any damage or defective areas shall be 

made good to the satisfaction of the Design Build Operations Engineer. 

Lining shall be uniform in thickness all along the pipe. The minimum thickness of 

factory applied cement mortar lining shall be as per IS: 11906. 

7.2.5  Testing of Pipes at Manufacturing Unit 

During manufacture, tests on pipes shall be carried out in accordance with these 

technical specification by the Third party inspecting agency. 

Marking shall be done as per IS: 8329 and IS: 5382 or any other relevant IS codes 

approved by the Design Build Operations Engineer. The following information shall be 
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clearly marked on each pipe, 

a) Internal diameter of pipe. 

b) Class of pipe. 

c) Date of manufacture and 

d) Name of manufacture or his registered trade-mark or both. 

7.2.6  Carting & Handling 

Carting and handling of D.I. pipes and fittings shall be in accordance with the 

specifications in this section. 

7.2.7  Trenching 

Trenching includes all excavation which shall be carried out either by hand or by 

machine and shall be carried out in accordance with all requirements of Earth work 

excavation drawing or as per the direction of Engineer-in- Charge. Wherever a socket 

or collar of pipe or fitting/special occurs, a grip is to be cut in the bottom of the trench 

or concrete bed to a depth of at least 75 mm below the bed of the pipe so that the 

pipe may have a fair bearing on its shaft and does not rest upon its socket. Such grip 

shall be of sufficient size in every respect to admit the hand all round the socket in 

order to make the joint, and the grip shall be maintained clear, until the joint has 

been approved by Design Build Operations Engineer. 

Wherever D.I. pipes are laid over pillar supports for nala crossings etc. the pipes shall 

be placed as per the construction drawings and as directed by the Design Build 

Operations Engineer. 

7.2.8 Bedding 

The type of bedding (granular, concrete cradle, concrete arch etc.) shall be as per 

approved construction drawings and specifications in this section. 

7.2.9 Laying of the Pipe 

Laying of DI pipes shall conform to the Code of practice of IS: 12288. Pipes shall be 

laid as per the requirement in the drawing and as directed by the Design Build 

Operations Engineer. Laying of pipes shall be as per IS specified in Bill of Quantities 

and approved construction drawings. All pipes, fittings and material shall be tested 

and approved by the Design Build Operations Engineer before being laid. Any pipes, 

fittings or material placed before they are tested and approved shall be removed and 
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replaced with tested and approved material. Before laying the pipe, necessary 

bedding shall be provided wherever required. Polyethylene sleeves wounded pipes 

shall be used for water logged areas as per specification and as directed by the Design 

Build Operations Engineer. 

7.2.10  Jointing of Pipes 

Jointing of DI pipes and fittings shall be done as per IS: 12288 and manufacturer's 

recommendations. After jointing, extraneous material, if any, shall be removed from 

the inside of the pipe. Rubber sealing rings / gaskets used for jointing shall conform 

to IS: 638, IS: 12820 and IS:5382. 

7.2.10.1 Spigot and socket Joints: 

These shall have sockets, which are integral with the pipe and incorporate an 

electrometric rubber ring gasket conforming to IS:12820. The gaskets / sealant used 

for joints shall be suitable for water conveyance. In jointing DI pipes and fittings, the 

Bidder shall take into account the manufacturer's recommendations as to the methods 

and equipment to be used in assembling the joints. In particular the Bidder shall 

ensure that the spigot end of the pipe to be jointed is smooth and has been properly 

chamfered, so that the rubber ring as per IS: 12820 and IS: 5382 is correctly 

positioned in line, before the joint is made. The rubber rings and any recommended 

lubricant shall be obtained only through the approved supplier and as directed by 

the Design Build Operations Engineer. 

7.2.10.2 Flanged Joints 

These shall be of PN 1.0  rating and shall comply with dimensions and drilling details 

as specified in IS: 8329. These shall have isolation gaskets between the flanges, 

isolation sleeves around all bolts and isolation washers under all bolt heads and nuts. 

All material shall be supplied by a reputed manufacturer and shall be approved by the 

Design Build Operations Engineer. 

Each bolt should be tightened a little at a time taking care to tighten diametrically 

opposite bolts alternatively. The recommended bolting torque to be followed for 

assembling flanges shall be as specified in manufacturer's instructions. The practice of 

fully tightening the bolts one after another is highly undesirable. The bolts shall be of 

mild steel unless otherwise specified. They shall be coated with coal tar epoxy 

coating after tightening. 
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Gaskets for Flanges 

All gaskets used between flanges of pipes shall be of natural rubber conforming to IS: 

638 of thickness 3 mm suitable for waste water conveyance and as specified by 

manufacturer. 

7.2.11  Cleaning of Pipes and Fittings 

Pipelines shall be cleaned of all dirt, debris, dust or other deposits before hydraulic 

test to the satisfaction of Employers Representative. The requirements specified 

above in shall be followed. 

7.2.12  Hydraulic Testing 

Pipelines and fittings shall be subjected to hydraulic pressure tests in the presence of 

the Employers Representative which shall comply with IS 12288 unless otherwise 

specified. 

Testing shall be carried out in two stages: 

(i) Test of sections as construction proceeds 

(ii) A test of the whole of the pipeline on completion 

The Contractor shall equip himself with all plant, equipment, fittings and water 

necessary for the hydraulic tests. The Contractor shall submit to the Employers 

Representative, well in advance of the time of tests, details of his proposals, including 

the supply of water either by tankers or boreholes. No connections from the existing 

pipelines will be allowed, nor will any connections to the pipeline and pipe work which 

would involve cutting, tapping or altering the Permanent Works be allowed. 

Test gauges shall be of approved manufacture having dials at least 200 mm diameter, 

graduated such that the test pressure is at least 75 % of the full scale reading shall be 

used. If necessary different gauges shall be supplied for different pipeline sections. 

Two gauges shall be provided for the sole use of the Employers Representative and 

shall remain in Employers Representative’s possession for the duration of the 

Contract. All gauges shall be dead weight tested and calibrated at the commencement 

of work and at regular intervals as required by the Employers Representative. 

The Contractor’s arrangements for testing shall include a suitable means of quick 

installation and removal of the Employers Representative’s gauges during testing. 
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7.3 RCC PIPES (HDPE Lined) 

7.3.1 Standards 

The providing, testing, supplying, jointing and testing at work sites of RCC pipes shall comply 

with all currently applicable statutes, regulations, standards and codes. 

7.3.2 Materials 

a) IS: 458:1988 –Specification for precast concrete pipes (with and without 

reinforcement) 

b) IS: 3597:1985 - Method of tests for concrete pipes. 

c) IS: 432: 1982 - Specification for mild steel and medium (tensile steel bars and 

hand drawn steel) wires for concrete reinforcement. 

c) IS: 5382:1985 - Specification for rubber sealing rings for gas mains, water mains 

and sewers. 

d) IS: 516: - Method of test for strength of concrete. 

7.3.3 Code of Practice 

a) IS: 456:2000 - Code of practice for plain and reinforced      

                Concrete with latest amendments. 

b) IS: 783:1985 - Code of practice for laying of concrete pipes. 

7.3.4 Design 

Design of RCC pipes including reinforcement details and the ends of pipes shall be in 

accordance with the relevant clauses of IS: 458. 

7.3.5 Manufacture of Pipe 

The method of manufacture of RCC pipes (class NP3 and NP4) shall be such that the form 

and the dimensions of the finished pipes are accurate within the limits specified in relevant 

clause of IS: 458. The surfaces and edges of the pipes shall be well defined and true, and 

their ends shall be square with the longitudinal axis. The ends of the pipes shall be further 

reinforced by an extra ring of reinforcement to avoid breakage during transportation. 

The RCC pipes and rubber rings shall be systematically checked for any manufacturing 

defects by experienced supervisors so as to maintain a high standard of quality. 

The Employer or employer representative Employer or employer representative shall at all 

reasonable times have free access to the place where the pipes and rubber rings are 

manufactured for the purpose of examining and testing the pipes and rubber rings and of 
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witnessing the test and manufacturing. 

All tests specified either in this Employer’s Requirements or in the relevant Indian standards 

shall be performed by the supplier/contractor at his own cost and in presence of the 

Employer or employer representative if he so desires. For this, sufficient notice before testing 

of the pipes and fittings shall be given to the Employer or employer representative. 

If the test is found unsatisfactory, the Employer or employer representative may reject any 

or all pipes of that lot. 

7.3.6 Materials 

7.3.6.1 Cement 

Ordinary Portland  Cement - 43 grade shall be used for the manufacture of RCC pipes 

and fittings and shall conform to relevant IS codes. 

7.3.6.2 Aggregates 

Aggregates used for the manufacture of RCC pipes shall conform to IS: 383. The 

maximum size of aggregate should not exceed one third the thickness of the pipe or 

20mm, whichever is smaller. 

7.3.6.3 Mixing and Curing Water 

Water shall be clean, colourless and free from objectionable quantities of organic 

matter, alkali, acid, salts, or other impurities that might reduce the strength, 

durability or other desirable qualities of concrete and mortar. 

7.3.6.4 Reinforcement 

Reinforcement used for the manufacture of the spigot and socket RCC pipes shall be 

mild steel Grade I or medium tensile steel bars conforming to IS: 432 (Part-1) or 

hard-drawn steel wire conforming to IS: 432 (part-2). A reinforcement cage for pipes 

shall be as per relevant requirement of IS: 458. 

7.3.7 Concrete 

Concrete used for the manufacture of spigot and socket RCC pipes shall conform to 

IS: 456. The minimum cement content and minimum compressive strength of 

concrete shall be as per relevant requirements of IS: 458. Compressive strength tests 

shall be conducted on 15 cm cubes in accordance with the relevant requirements of 

IS: 456 and IS: 516 with latest amendments. 
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7.3.8 Curing 

Pipes manufactured in compliance with IS: 458 shall be either water cured or steam 

cured in accordance with the relevant requirements of IS: 458. 

7.3.9 Dimensions and Tolerances 

The internal diameter, wall thickness and length of barrel, reinforcement (longitudinal 

and spiral), type of ends and minimum clear cover to reinforcement and strength test 

requirements shall be as per the relevant clauses / tables of IS:458 for classes NP3 

and NP4 RCC pipes. 

The tolerances regarding overall length, internal diameter of pipes or sockets and 

barrel wall thickness shall be as per relevant clause of IS: 458. 

7.3.10 Workmanship and Finish 

Pipes shall be straight and free from cracks except that craze cracks may be 

permitted. The ends of the pipes shall be square with their longitudinal axis. 

The outside and inside surfaces of the pipes shall be smooth, dense and hard, and 

shall not be coated with cement wash or other preparation unless otherwise agreed to 

between the Engineer and the manufacturer or supplier. 

The pipes shall be free from defects resulting from imperfect grading of the 

aggregate, mixing or moulding. 

The pipes shall be free from local dents or bulges greater than 3 mm in depth and 

extending over a length in any direction greater than twice the thickness of barrel. 

The deviation from straight in any pipe throughout its effective length, tested by 

means of rigid straight edge parallel to the longitudinal axis of the pipe shall not 

exceed, for all diameters 3 mm for every meter run. 

7.3.11  Special Coating for Inside Surface of RCC Pipes 

The RCC pipes shall be provided with HDPE lining with following specifications:  

HDPE Liner Specification 

The work shall consist of furnishing and installing a High Density Polyethylene (HDPE) 

lining. The liner, welding rod, gaskets, metal battens, clamps, embed channel, and 

sealant shall conform to the requirement Gasket material shall be  neoprene, closed 

cell medium, 0.25 inch thick, with adhesive on one side, or other gasket material as 

approved by the liner manufacture. Metal battens shall be 0.25 inch thick by 20 

inches wide stainless steel Clamps shall be 0.5 inch wide stainless steel. Embedded 

channel shall have the same properties as the liner Sealant shall be General Electric 
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Silicone RTV 103 or equivalent. 

HDPE liner shall be manufactured from virgin polymer material and shall have a 

nominal thickness of 3mm as specified. The line shall be manufactured to be suitable 

for use in either exposed or buried conditions. It shall conform to the requirements of 

this specification as shown in tables given below it shall also meet the requirement 

shown on the drawings. 

                           Requirement for Smooth HDPE Liner 

 Requirement  (Nominal Thickness 3 mm) 

Property Test Method Values 

Density. g/cc ASTM D 1505 0.940 

Tensile Properties ASTMD 638 (Type IV at 2 in/min). 

Yield Stress, lb/ in  63 

Break Stress, lb/in  114 

Yield Elongation, %  12 

Break Elongation, %  560 

Tear Resistance, lb ASTM D 1004 21 

Puncture Resistance, lb ASTM D 4833 54 

Carbon Black Content, % ASTM D 1603 2-3 

Carbon Black Dispersion ASTM D 5596 Cat 1-2 

Seam Properties ASTM D 4437(1 inch wide at 2  in/min) 

Sheer Strength, lb/in  60 

Peel strength, lb/in  39 FTB 

 

7.3.12  Testing 

All pipes for testing purposes shall be selected at random from the stock of the 

manufacturer and shall be such as would not otherwise be rejected under the criteria 

of tolerances as mentioned in IS: 458. 

During manufacture, tests on concrete shall be carried out as per IS: 456. The 

manufacturer shall supply, when required to do so by the Employer or employer 

representative, the results of compressive tests of concrete cubes and split tensile 

tests of concrete cylinders made from the concrete used for the pipes. The 

manufacturer shall supply cylinders or cubes for test purposes required by the 

Engineer and such cylinders or cubes shall withstand the tests prescribed as per IS: 

458. Every pressure pipe shall be tested by the manufacturer for the hydrostatic test 

pressure. For non-pressure pipes, 2 percent of the pipes shall be tested for 

hydrostatic test pressure. 
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The specimen of pipes for the following tests shall be selected in accordance with 

relevant clause of IS: 458 and tests in accordance with the methods described in IS: 

3597. 

i) Hydrostatic test 

ii) Three edge bearing test. 

iii) Absorption test. 

7.3.13  Sampling and Inspection 

In any consignment, all the pipes of same class and size and manufactured under 

similar conditions of production shall be grouped together to constitute a lot. The 

conformity of a lot to the requirements of this Specification shall be ascertained on the 

basis of tests on pipes selected from it. 

The number of pipes to be selected from the lot for testing shall be in accordance with 

Table 15 of IS: 458. 

Pipes shall be selected at random. In order to ensure randomness, all the pipes in the 

lot maybe arranged in a serial order and starting from any pipe, every ‘rth’ pipe be 

selected till the requisite number is obtained, ‘r’ being the integral part of ‘N/n’ where 

‘N’ is the lot size and ‘n’ is the sample size. 

All pipes selected shall be inspected for dimensional requirements, finish and deviation 

from straight. A pipe failing to satisfy one or more of these requirements shall be 

considered as defective. 

The number of pipes to be tested for tests under clause 4.9 shall be in accordance 

with column 4 of Table 15 of IS: 458. These pipes shall be selected from pipes that 

have satisfied the requirements of dimensions, finish and deviation from straight. 

A lot shall be considered as conforming to the requirements of IS: 458 if the following 

conditions are satisfied. 

a) The number of defective pipes (those not satisfying one or more of the 

requirements for dimensions, finish and deviation from straight) shall not be 

more than the permissible number given in column 3 of Table 15 of IS: 458. 

b) All the pipes tested for various tests as per 1.1.15 clause of this specification 

shall satisfy corresponding requirements of the tests. 

c) In case the number of pipes not satisfying requirements of any one or more 

tests, one or two further samples of the same size shall be selected and 

subjected to the test or tests in which the failure has occurred. All these pipes 

shall satisfy the corresponding requirements of the test. In the event they do 

not, the lot will be rejected. 
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7.3.14  Marking 

The following information shall be clearly marked on each pipe: 

a) Internal diameter of pipe 

b) Class of pipe 

c) Date of manufacture and 

d) Name of manufacturer or his registered trade-mark or both. 

7.3.15  Carting & Handling 

Unless waived by the Employer or employer representative, method statements shall 

be submitted by the Contractor for the approval of the Employer or employer 

representative before the handling, transportation and laying of any pipes 

commences. All pipes shall be handled and stored in compliance with the 

manufacturer’s recommendations. Pipes and fittings /specials shall be transported 

from the factory to the central pipe store and unloaded there before being transported 

to Site. At every point of loading or unloading, all pipes and fittings shall be lifted 

using approved lifting tackle. Unloading by rolling down any form of inclined ramp will 

not be permitted. Pliable straps or slings shall be used to lift pipes. Rope, wire rope, 

hooks or chains shall not be allowed to come into contract with any pipe surface. All 

pipes shall be thoroughly inspected on arrival on site and immediately prior to 

installation. Any damage to the pipes shall be notified to the Employer or employer 

representative for a decision as to the acceptability of the pipes, with or without 

repairs or remedial work. The final judgement will be taken by the Employer or 

employer representative based on his judgement of the suitability of the items for the 

purpose intended. 

7.3.16  Storage 

Each stack of pipes shall contain only pipes of same class and size, with consignment 

or batch number marked on it with particulars of suppliers wherever possible. Storage 

shall be done on firm level and clean ground and wedges shall be provided at the 

bottom layer to keep the stack stable. The stack shall be in pyramid shape or the 

pipes laid lengthways and crosswise in alternate layers. The pyramid stack shall be 

made for smaller diameter pipes for conserving space in storing them. The height of 

the stock shall not exceed 1.5 m. 

Rubber rings shall be stored in a clean, cool store away from windows, boiler, 

electrical equipment and petrol, oils or other chemicals. 
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7.3.17  Pipeline Construction 

7.3.17.1 General 

Pipes shall be laid and jointed in accordance with all relevant recommendations of the 

manufacturer. Any variations between the manufacturer’s recommendations and this 

Specification shall be highlighted in the Contractor’s Method Statements and a ruling 

will be given with the approval. All pipes lying shall be performed by experienced and 

competent pipe layers. 

The line of the pipe shall be set out and agreed with the Engineer Employer or 

employer representative well in advance of the excavation. Surface stripping, 

excavation, pipe laying, backfilling and reinstatement shall follow each other without 

undue delay or interval between these activities. 

7.3.17.2 Trenching 

Trenching includes all excavation which shall be carried out either by hand or by 

machine and shall be carried out in accordance with all requirements of Earth work 

excavation drawing or as per the direction of Engineer-in-Charge. Wherever a socket or 

collar of pipe or fitting / special occurs, a grip is to be cut in the bottom of the trench or 

concrete bed to such a depth below the bed of the pipe so that the pipe may have a fair 

bearing on its shaft and does not rest upon its socket. Such grip shall be of sufficient 

size in every respect to admit the hand all-round the socket in order to make the joint, 

and the grip shall be maintained clear, until the joint has been approved by Employer or 

employer representative. 

7.3.17.3 Laying of the Pipe 

  7.3.17.3.1 Boning Staves and Sight Rails 

In laying the pipes and fittings/ specials the centre for each manhole / chamber or 

pipeline shall be marked by a peg. Contractor shall dig holes for and set up two posts 

(about 100 x 100 x 1800 mm) at each manhole/chamber or junction of pipelines at 

nearly equal distance from the peg and at sufficient distances there from to be well 

clear of all intended excavation, so arranged that a sight rail when fixed at a certain 

level against the post shall cross the centre line of the manhole/chamber or pipe lines. 

The sight rail shall not in any case be more than 30 m apart; intermediate sight rails 

shall be put up if directed by Engineer. 

Boning staves of 75 mm x 50 mm size shall be prepared by Contractor in various 

lengths, each length being of a certain whole number of metres and with a fixed tee 
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head and fixed intermediate cross pieces, each about 300 mm long. The top-edge of 

the cross piece must be fixed below the top-edge of the tee-head at a distance equal 

to the outside diameter of the pipe or the thickness of the concrete bed to be laid as 

the case may be. The top of cross pieces shall indicate different levels such as 

excavation for pipe line, top of concrete bed, top of the pipe etc. as the case may be. 

The sight rail of size 250 mm x 40 mm shall be screwed with the top edge resting 

against the level marks. The centre line of the pipe shall be marked on the rail and 

this mark shall denote also the meeting point of the centre lines of any converging 

pipes. A line drawn from the top edge of one rail to the top edge of the next rail shall 

be vertically parallel with the bed of the pipe, and the depth of the bed of pipe at any 

intermediate point may be determined by letting down the selected boning staff until 

the tee head comes in the line of sight from rail to rail. 

The post and rails shall be perfectly square and planed smooth on all sides and edges. 

The rails shall be painted white on both sides, and the tee-heads and cross-piece of 

the boning staves shall be painted black. 

For the pipes converging to a manhole/chamber at various levels, there shall be a rail 

fixed for every different level. When a rail comes within 0.60 M of the surface of the 

ground, a higher sight-rail shall be fixed for use with the rail over the next point. 

The posts and rails shall in no case be removed until the trench is excavated, the 

pipes are laid and Engineer gives permission to proceed with the backfilling. 

7.3.18  Laying 

Laying of concrete pipes shall conform to the Code of practice of IS: 783. Pipes shall be 

laid underground with a minimum earth cover of 1m. Pipes shall be generally laid in 

sections as per standard practices and as directed by the Design Build Operations 

Engineer. The RCC pipes shall be laid with sockets facing up the gradient, on desired 

bedding. All pipes shall be laid perfectly true, both to line and gradient. At the close of 

each day’s work or at such other times when the pipe is not being laid, the end of the 

pipe should be protected by a close fitting stopper. 

All pipes, fittings and material shall be tested and approved by the Design Build 

Operations Engineer before being laid. Any pipes, fittings or material placed before they 

are tested and approved shall be removed and replaced with tested and approved 

material. Before laying the pipe, necessary bedding shall be provided wherever required 

as mention in this section. 
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7.3.19  Jointing of Pipes 

7.3.19.1 General 

Pipe section shall be joined utilising spigot and socket flexible joint with rubber ring, as 

per IS 783. After jointing, extraneous material, if any, shall be removed from the inside 

of the pipe and the newly made joints shall be thoroughly cured. The rubber sealing 

rings used for jointing, shall conform to IS: 5382. 

7.3.19.2 Spigot and Socket Joint (Flexible) 

The RCC pipe with the rubber ring accurately positioned on the spigot shall be pushed 

well home into the socket of the previously laid pipe by means of uniformly applied 

pressure with the aid of a jack or similar appliance. The RCC pipes shall be of spigot 

and socket type and rubber rings shall be used, and the manufacturer’s instructions 

shall be deemed to form a part of these Employers Requirements. The rubber rings 

shall be lubricated before making the joint and the lubricant shall be soft soap water or 

an approved lubricant supplied by the manufacturer 

7.3.20  Bedding 

The type of bedding for the RCC pipes (granular, concrete cradle – PCC, concrete 

encasement, etc.) shall be as detailed on the approved Drawings enclosed in Volume-IV. 

7.3.20.1 Concrete Bedding 

Concrete shall be of grade as detailed on the Drawings. 

The minimum thickness of concrete between the bottom of the pipe and the trench shall be 

0.25 x nominal pipe diameter, subject to 100mm minimum, with a minimum 100mm 

beneath sockets shall be 0.25 times the outer dia. of pipe. or as per approved X-section of 

bedding & haunching of pipe 

The pipes shall be set to correct alignment as detailed below:- 

The Contractor may use rectangular concrete blocks (two per pipe) made of grade M15 

concrete, cast at least 7 days before use, together with pairs of approved hardwood wedges 

of the same width as the blocks in order to align and support the pipe before concreting. The 

blocks and wedges shall be of sufficient size and suitably founded on the bottom of the 

trench to support the pipe adequately without settlement or movement at any stage. The 

blocks and wedges should be placed near the end of each pipe length and should be left 

undisturbed during jointing of subsequent pipes and during construction, although the 

wedges should be removed during placing of the concrete. 

Blocks may have thin tie wires cast in to assist in holding down the pipe when the concrete 
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surround is being mechanically vibrated. 

After approval of the joints and satisfactory testing of the pipeline a transverse flexible joint 

shall be formed by insertion of a template of compressible joint filler consisting of bitumen 

impregnated insulating board as per BS 1142 Part 3 or other equally compressible material 

shaped exactly to the pipe and full extent of the concrete cradle or surround. Unless 

otherwise detailed on the drawings the thickness of this flexible joint shall be a minimum of 

25mm. 

For spigot and socket pipes, the flexible joint in the concrete shall be aligned with the face of 

the socket. For sleeve type and flexible mechanical joints, the flexible joint shall be aligned 

with one end of the sleeve or mechanical joint. In certain cases, a flexible joint may be 

required at both ends of the sleeve or mechanical joint. These instances may be shown on 

the Drawings or ordered in writing by the Employer or employer representative. The concrete 

infill for flexible mechanical joints shall only be placed after the application of the specified 

protection materials to the joint. No steel reinforcement shall pass through the flexible joint. 

Concrete for beddings, surrounds and joint infill shall be placed carefully and uniformly, 

suitable measures being adopted to ensure that the pipeline is not displaced by differential 

side pressure or by flotation. Concrete shall be properly compacted with particular care being 

taken to ensure that no cavities are left underneath the pipe. 

Concrete beds to pipes of all diameters and surrounds to pipes of one metre diameter or less 

shall be poured in a single operation. Concrete surrounds to pipes over one metre diameter 

shall normally be poured in two lifts, with a horizontal joint not more than 100mm below the 

crown of the pipe. Concrete shall be prevented from entering pipe joints. 

Formwork shall be used for all vertical faces and faces sloping more steeply than 1 vertically 

to 2 horizontally. Side forms should not normally be required, if trench widths specified are 

such that the concrete bedding / surround will extend the full width of the trench. 

All formwork used for forming the concrete bedding shall be removed, unless the written 

approval of the Employer or employer representative is given to leave it in place for safety or 

similar reasons. 

The bedding and surround shall be completed by the careful placing of selected excavated 

material in layers not exceeding 150mm thick, thoroughly compacted by hand on both sides 

of the pipeline to a level at least 300mm above the crown of the pipes. As this material is 

placed and compacted in the trench, the supports to the sides of the trench shall be 

concurrently partly withdrawn so that there are no voids or uncompacted  zones. 

Except where otherwise specified or instructed by the Employer or employer representative, 

no traffic load may be imposed upon the trench within 72 hours of the placing of the concrete 

cradle or surround. 
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If the Contractor wishes to use any other method of laying pipes in concrete cradle or 

surround, he must submit his proposals in writing to and obtain the approval in writing from 

the Engineer well in advance of the date when he wishes to perform the work. 

7.3.20.2 Concrete Encasement: 

Concrete Encasement to the pipe is required when soil cover is less than 0.9 m. This shall be 

provided as per the enclosed drawing and as approved by the Engineer in charge. 

7.3.21  Inspection of Pipelines 

As soon as the pipeline has been completed from manhole to manhole the Contractor shall 

run through the pipes both backwards and forwards a double disc or solid or closed cylinder 

75 mm less in diameter than the internal diameter of pipes. 

If as a result of the removal of any obstructions the Employer or employer representative 

considers that damages may have been caused to the pipe lines, he shall be entitled to order 

the stretch to be tested immediately. Should such test prove unsatisfactory, contractor shall 

make good the pipeline and carry out such further tests as are ordered by the Employer or 

employer representative. 

7.3.21.1 Site Testing 

After laying and jointing of RCC pipes is completed the pipe line shall be tested. All 

equipment for testing shall be supplied by the Contractor. Damage during testing shall be 

contractor's responsibility and shall be rectified by him to the full satisfaction of the Employer 

or employer representative. Water for testing of pipeline shall be arranged by the Contractor 

at his own cost. After the joints have been checked by the Employer or employer 

representative and before backfilling of the trenches, the entire section of the sewer shall be 

proved by the contractor to be watertight by filling the pipes with water to the level of 1.50m 

above the top of the highest pipe in the stretch and heading the water up for a period of one 

hour. The apparatus used for the purpose of testing shall be approved by Employer or 

employer representative. The Contractor if required by the Engineer shall de-water the 

excavated pit and keep it dry during the period of testing. The loss of water over a period of 

30 minutes shall be measured by adding water from a measuring vessel at regular 10 

minutes intervals and noting the quantity required to maintain the original water level. For 

acceptance of the section of pipeline under test the average quantity added shall not exceed 

1 litre/ hour/100 linear metres / 10mm of nominal internal diameter. Any leakage including 

excessive sweating which causes a drop in the test water level in excess of the permitted 

amount will result in the pipeline being rejected. The Contractor will be required to remove 

and re-lay the pipeline for re-testing. 

Water used for the test shall be removed from pipes and not discharged to the excavated 

trenches. 
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All RCC pipes shall be measured according to the work actually done and no allowance will be 

made for any waste in cutting to the exact length required. The measurement for pipes shall 

be in running metres nearest to a cm. of length along the centre line of pipe as actually laid 

at work sites. 

7.3.22  Measurement of Pipes 

The length of the sewer pipes shall be measured between the inner surfaces of consecutive 

manholes at the invert level of the pipes along the central line of pipeline to the nearest 

centimeter. 
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     CHAPTER - 8 

SPECIFICATIONS FOR MANHOLES & APPURTENANCES 

(A) SPECIFICATIONS FOR PRECAST / CAST IN SITU RCC  MANHOLES  

It has been proposed to provide circular manholes of following sizes for various depth 

of sewer lines: 

S. No. Range of Depths (m) Diameter 

(mm) 

 Precast Manholes   

1 Above 1.5 m and up to 1.79m invert depth  1000 

2 Above 1.8m and up to 2.99m invert depth  1200 

3 Above 3.00m and up to 4.79 m invert depth 1500 

 Cast in Situ  

4 Above 4.80 m and up to 5.99 m invert depth 1800 

5 Above 6.00 m and up to 7.19 m invert depth 2100 

6 Above 7.20 m and up to 8.99 m invert depth 2400 

 

The general construction of the manhole shall be RCC Precast manholes as per the 

approved drawings. The contractor will be responsible to ensure procurement and 

placement of the precast elements in position without any damage. The jointing of the 

various elements will be made so as to achieve the required water tightness. RCC pre-

cast and RCC cast in situ elements shall be tested in accordance with the provisions of 

IS 456:2000 with latest amendments. 

The manholes shall generally conform to I.S. 4111. RCC works shall generally confirm 

to IS.456-2000. The location of manhole shall be as per the approved drawing or 

layout given by the Project Manager or as directed by the Project Manager. The 

Manhole dimensions and other details shall be as per the approved drawings. The 

Contractor, while constructing the manholes, shall suitably provide PVC-U pipe 

connection lines for the house sewer connection to prevent the undue breaking of 

manhole or road in future, as directed by the Engineer-in-Charge. The location of 

manholes shall be as per the approved drawing or layout given by the Engineer-in-

Charge. The vent shaft connection shall be as per the approved drawing. 

Pre-cast RCC M – 40 manhole & sewer chambers shall be procured / constructed 

simultaneously with the laying of sewers as per approved drawing and detailed 

specification. 
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RCC precast manholes shall be constructed as per approved drawings. 

In case of Pre-cast RCC manholes, design mix concrete of grade M-40 shall only be 

used for the pre-cast manhole elements as per approved drawings. 

The Contractor shall provide steel reinforcement as per design requirement in each 

Pre- Cast M-40 Grade Circular Rings including Starter Base Wall at the bottom of the 

manhole chamber, subject to a minimum of nominal reinforcement as per Code of 

“Practice of Plain and Reinforced Concrete” IS:456 2000. No extra payment shall be 

made to the contractor on this part. The Contractor should therefore take provisions 

accordingly. 

Contractor may study the design, drawings and specifications carefully and if felt 

necessary, may increase the sectional thickness, reinforcement or the grade of 

concrete suitably. No extra payment shall be made to the contractor over the rates 

quoted by the contractor for any modifications / changes proposed by him. The 

contractor shall be fully responsible for the structural safety of the pre-cast manhole 

elements /components. 

Any data or information received by the Contractor, from the department or 

otherwise, shall not relieve the Contractor from his responsibility for the design and 

execution and structural stability of the pre-cast elements. 

Circular/Cylindrical manhole in M40 Grade  

The work involves construction of Pre-cast RCC M-40 grade circular manhole chamber of 

designated diameter for various invert depths including required excavation of earth in all 

types of soils such as murrum, sand, sandy silt, black cotton soil, hard soil, kankar etc. 

disposing of surplus excavated material within a lead of 50 meter. The work includes 

laying of 150 mm thick plain cement concrete 1:4:8 (1 cement : 4 coarse sand : 8 

graded stone aggregate 20 mm nominal size) 1000/1200/1500 mm diameter bedding in 

foundation & 150 mm thick base slab of M-40 RCC, providing and laying of plain cement 

concrete 1:2:4 (1 cement: 2 coarse sand : 4 graded stone aggregate ) in channel & 

circular starter base wall up to 50 mm above outer dia. of sewer pipe and P&F in position 

of 125 mm thick 150/225/300 mm high Pre- Cast M-40 grade cement concrete ring at 

bottom and consecutive standard size 300 mm high rings. The work includes P&F pre-cast 

reinforced cement concrete circular manhole of M40 grade, 150mm thick base slab, fitted 

with Ferro-cement cover of 33 kg cast iron double seal ring & frame 560mm opening 

(heavy-duty) etc. to withstand for class AA loading including supply and fixing of Ferro-

cement footsteps and sealing of all joints with cement mortar 1:1 complete job as per 

detailed specifications, drawings and directions of Engineer-in-Charge. 
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b) The height of the M-40 grade cement concrete circular rings of manhole can be 

increased only after the approval of Engineer in charge.  

Testing: Apart from the usual strength test  of the concrete mix non-destructive test for 

strength of the concrete is to be carried out on sample piece of pre-cast manhole 

elements as per the instruction of Engineer in charge. 

Circular Rings 

Providing and fixing of Pre-cast M-40 grade cement concrete circular rings for manhole 

chambers manufactured by using Weight Batching Plant. 

Only Design Mix Concrete of Grade M-40 shall be used. 

Shape: - Circular in shape with end keys at top and bottom of designated diameter, 

height and thickness as per the enclosed drawings and specifications. The height of rings 

can be increased in the multiples of 30 cms after inspection and approval of Engineer in 

charge. 

Testing: Apart from the usual strength test  of the concrete mix non-destructive test for 

strength of the concrete is to be carried out on sample piece of pre-cast manhole 

elements lot as per the instruction of Engineer in charge. 

The contractor shall be responsible for the quality of the works during the executions of 

works with good Engineering practices. He shall, therefore, have his own independent 

and adequate setup for ensuring the same. 

Plastic Encapsulated Steel Reinforced Manhole Safety Step  

Specification: 

Minimum 3 mm thick Polypropylene copolymer is injection moulded around a 12 mm dia 

tor-steel bar shall be in Orange Color. 

Minimum overall length of 260 mm and width of 165 mm 

Protruding legs have a 2 mm tread on top surface by dots for providing an anti skid 

surface Designed to withstand the bend test and chemical resistance test as per 

specification Polypropylene copolymer conforming to ASTM D-4101/IS-10910 

construction12 mm dia Fe-415 Steel reinforcement conforming to IS – 1786 the manhole 

step can be driven into two 25 mm diameter parallel pre-formed holes or drilled holes, 

137 mm center to center, 135 mm deep or in case of installation in brick wall the footrest 

can be placed in the brick wall during its construction. 
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We shall be provided in precast RCC manholes upto 6.0 m depth and cast in situ RCC 

manholes for more than 6.0m invert depth of the sewer.  

C.C. Channel 

Cement concrete channel be constructed in C.C. of M15 grade. Both sides of the channel 

shall be taken up to the level of the crown of the outgoing sewer. They shall be benched 

up in concrete and rendered with 1mm thick neat cement . thick and formed to a slope of 

not flatter than 1 in 10 to the channel. 

Testing of Manholes 

Testing of Sewer manholes shall be carried out as per IS 4111 :( Part: 1) 

(B) SPECIFICATIONS FOR BRICK MASONRY MANHOLES 

A manhole is an opening by which a man may enter a sewer for inspection, cleaning and 

other maintenance and fitted with a removable cover to withstand traffic loads in sewers. 

Having designed the sewer system, the manholes are first constructed in identified 

reaches before the sewers are laid. Most of the manholes in the project are of precast 

RCC, which are to be installed by the help of JCB / crane where the sufficient road width 

is available for working conditions. However, in case of narrow streets where the lifting 

cranes do not have access, brick masonry manholes of following sizes have been taken as 

indicated the table below:  

Table: Dimensions of Brick Masonry Manholes  

S. No. Range of Invert Depths Dimensions  

(mm) 

1 Less than 0.90m 900 x 800 

2.  0.9 m to 1.5 m 1200x900 

 

Applicable Codes 

The following standards, unless otherwise specified herein, shall be referred. In all cases, 

the latest revision of the Codes shall be referred to. If requirements of this Specification 

conflict with the requirements of the Codes and standards, this Specification shall govern. 

IS: 111 Code of Practice for Ancillary Structures (Part I) - Manholes. 

IS: 555 Cast Iron Steps for Manhole. 

IS: 1077 Common Burnt Clay Building Bricks 

IS: 3102 Classification of Burnt Clay Bricks. 
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IS: 395 Method of Sampling and Testing Clay Building Bricks. 

IS: 2212 Code of Practice for Brick Work. 

 

Location 

Manholes shall be constructed at places as shown on Layout Plan Drawings and as directed 

by Employers representative. 

Excavation 

Excavation shall be done in accordance with civil work of particular Specification. The rate 

quoted for manhole shall be inclusive of excavation and backfilling, bailing or pumping out 

water and shoring. 

Brick Work 

Bricks used in works shall conform to the relevant Indian Standards. They shall be sound, 

hard, and homogeneous in texture, well burnt in kiln without being vitrified, table moulded, 

deep red cherry or copper coloured, of regular shape and size and shall have sharp and 

square and parallel faces. The bricks shall be free from pores, chips, flaws or humps of any 

kind. Bricks containing ingrained particles and / or which absorb water more than 1/6th of 

their weight when soaked in water for twenty-four hours shall be rejected. Over burnt or 

under burnt bricks shall be liable to rejection. The bricks shall give a clear ringing sound 

when struck and shall have a minimum crushing strength of 50 kg/sqcm. Unless otherwise 

noted in Drawings. The class and quality requirements of bricks shall be as laid down in IS: 

3102. 

The size of the brick shall be 23.0 x 11.5 x 7.5 cm unless otherwise specified; but tolerance 

upto ±3 mm in each direction shall be permitted. Only full size brick shall be used for 

masonry work. Brick bats shall be used only with the permission of Employers representative 

to make up required wall length or for bending. Sample bricks shall be submitted to 

Employers representative for approval and bricks supplied shall conform to approval 

samples. If demanded by Employers representative brick sample shall be got tested as per 

IS: 395 by Contractor at no extra cost to Employers representative. Bricks rejected by 

Employers representative shall be removed from the site of works within 2 hours. 

Cement Mortar 

Mortar for brick masonry shall be prepared as per IS: 2250. In manholes, brickwork cement 

mortar shall be as specified in relevant drawings.  Gauge boxes for sand shall be of such 

dimensions that one bag containing 50 kg. of cement forms one unit. The sand shall be, free 

from clay, shale, loan, alkali organic matter and shall be of sound, hard, clean and durable 

particles. Sand shall be approved by Employers representative. Sand shall be thoroughly 

washed till it is free of any contamination. 
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For preparing cement mortar, the ingredients shall first be mixed thoroughly in dry 

conditions. Water shall then be added and mixing continued to give a uniform mix of required 

consistency. Cement mortar shall be used within 25 minutes of mixing. Mortar left unused in 

the specified period shall be rejected. 

Workmanship 

All bricks shall be thoroughly soaked in clean water for at least one hour immediately before 

being laid. The cement mortar for brick masonry work of manholes shall be in the proportion 

specified. Brick work 230 mm thick and over shall be laid in English Bond unless otherwise 

specified. 115 mm thick brick work shall be laid with stretchers. For laying bricks, a layer of 

mortar shall be spread over the full width of suitable length of the lower course. Each brick 

shall be pressed into the mortar and shoved into final position so as to embed the brick fully 

in mortar. Bricks shall be laid with frogs uppermost. 

All brickwork shall be plumb, square and true to dimensions shown. Vertical joints in 

alternate courses shall come directly one over the other and be in line. Horizontal courses 

shall be leveled. The thickness of brick courses shall be kept uniform. For walls of thickness 

greater than 230 mm both faces shall be kept in vertical planes. All interconnected brickwork 

shall be carried out at nearly one level (so that there is uniform distribution of pressure on 

the supporting structure and no portion of the work shall be left more than one course lower 

than adjacent work. Where this is not possible, the work shall be raked back according to 

bond (and not saw toothed at an angle not exceeding 5 But in no case the level difference 

between adjoining walls shall exceed 1.25 m. Workmanship shall conform to IS: 2212. 

Brick shall be so laid that all joints are well filled with mortar. The thickness of joints shall not 

be less than 6 mm and not more than 10 mm. The face joints shall be raked to a minimum 

depth of 12 mm by raking tools daily during the progress of work when the mortar is still 

green, so as to provide a proper key for the plaster or pointing to be done. When plastering 

or pointing is not required to be done, the joints shall be uniform in thickness and be struck 

flush and finished at the time of laying. The face of brickwork shall be cleaned daily and all 

mortar droppings removed. The surface of each course shall be thoroughly cleaned of all dirt 

before another course is laid on top. If mortar in the lower courses has begun to set, the 

joints shall be raked out to a depth of 12 mm before another course is laid. No extra 

payment will be made for raking joints. 
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Cement Plaster Work 

All joints in masonry shall be raked to a depth of 12 mm with a hooked tool made for the 

purpose when the mortar is still green and in any case within 8 hours of its laying. The 

surface to be rendered shall be washed with fresh clean water to make it free from all dirt, 

loose material, grease, etc. and thoroughly wetted for 6 hours before plastering work is 

commenced. 

Concrete surfaces to be rendered will however be kept dry. The wall should not be too wet 

but only damp at the time of plastering. The damping shall be uniform to get uniform bond 

between the plaster and the wall. 

The proportion of the cement mortar shall be as specified on relevant Drawings. Cement shall 

be mixed thoroughly in dry condition and then just enough water added to obtain workable 

consistency. The quality of water, sand and cement shall be as per relevant I.S. The mortar 

thus mixed shall be used immediately and in no case shall the mortar be allowed to stand for 

more than 25 minutes after mixing with water. 

Curing of plaster shall be started as soon as the applied plaster has hardened enough so as 

not to be damaged. The decision as to when the plaster has hardened, will be given by 

Employers representative. Curing shall be done by continuous applying water in a fine spray 

and shall be carried out for at least 7 days. 

Plastering shall be done on both sides of brick masonry, inside  12 mm thick in  CM 1:2 with 

neat cement rendering and outside  15 mm thick in C.M. 1:5 as specified on the drawing. 

Pipe Entering or Leaving Manhole 

Whenever a pipe enters or leaves a manhole, bricks on edge must be out to a proper form 

and laid around the upper end of the pipe so as to form an arch. All around the pipes, there 

shall be a joint of cement mortar 1:2 13 mm thick between it and the bricks. 

C.C. Channel 

Cement concrete channel be constructed in C.C. of M15 grade. Both sides of the channel 

shall be taken up to the level of the crown of the outgoing sewer. They shall be benched 

up in concrete and rendered with 1mm thick neat cement . thick and formed to a slope of 

not flatter than 1 in 10 to the channel. 
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 (C) SPECIFICATIONS FOR FIBRE REINFORCED FRAME/COVER  

Fiber Reinforced Frame and Cover 

Extra heavy duty fiber reinforced concrete manhole covers and frames shall be provided 

capable of Withstanding loads of 35 tones. The frame shall be fixed in cement concrete of 

M15 grade all around and finished with neat cement. The fiber reinforced frame shall have a 

clear opening of 560mm. The cover will have a minimum thickness of 100 mm and an 

approximate weight of 78 kg. The fibers shall constitute 1% of the weight of the concrete in 

the form of 50 mm to 100 mm metallic threads. For the cover sheet lapping is provided by 

M.S. Flat of 18 gauge to avoid damage to the edge and is painted with black paint. 

The selection of samples per lot for testing, failure percentage, no. of test, Concrete mix 

curing, etc shall be as per IS 12592 (part-I) for Pre-Cast Concrete Manhole Cover. The load 

of class AA shall be as per IRC guidelines. 

The Manhole cover shall be extra heavy duty whereas for Road Side Chamber Cover and 

frame shall be extra heavy duty in Steel Fibre Reinforced Concrete (SFRC) and shall confirm 

to IS 12592 (Part I & II) except for the scraper manhole. The inspection and testing for these 

shall be done by Third Party agency also in the presence of Project Manager or his 

representative. The load test shall be done in accordance with Table 1 of IS 12592 (Part – 

I).The cover & frame shall be manufactured as per approved drawing. The frame and cover 

of manhole shall be in SFRC as per approved drawing. 
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PART-9 
SIP IMPLEMENTATION 

All the Works and interventions proposed as part of the SIP shall be in conformity with 
the Specifications set out in the Department’s Requirements. 

9.1 Management Information System 

Contractor shall develop, establish, operate and manage during the entire 
contract period a comprehensive Integrated Management Information System 
(MIS) in respect of all matters including but not limited to: 

i. Design Built activities 

ii. All the Operation and maintenance activities 

iii. Performance information systems; and 

iv. Others as identified during SIP preparation and implementation. 

9.2 Electricity Consumption 

The Contractor, during the preparation of the Service Improvement Plan, shall 
assess the capacity of pumps and motors proposed to be provided, the 
arrangements for maintaining the power factor before taking over the same etc. 
During operation and maintenance period, the contractor shall be responsible to 
maintain power factor; any equipment required to maintain power factor will be 
installed by the contractor under provisional sum and will be paid separately. 
Contractor will be responsible for maintaining power factors at the pumping 
equipment installed by him. Electricity connections at all existing and proposed 
permanent installations will be applied by contractor and will be reimbursed to 
contractor under provisional sum. Power charges will be directly paid by the 
Department/ line agency. Penalty if any levied by the electricity company for not 
maintaining the power factor etc. will be recovered from the contractor as per 
actual. 

9.3 Maintaining Performance Standards 
The performance standards for the Design Build works during the SIP 
implementation shall consist of 

i) quality of work as per specifications and  

ii) The time line for completion as per the milestones defined in.  

The liquidated damages will be levied for non-achievement of these milestones in 
time, as per the provisions in Contract. 

The measurement of the quality of work will be as per the tests laid down in the 
specifications of various items while the measurement of the achievement of 
milestones is based on the defined works and defined dates. 

Payment of operation services will be in accordance to the procedures as 
described in NIT and Operation service contract will be governed by Performance 
Standards provided in NIT. 



Sewerage Project under AMRUT  Bid Document  
 

 
164 

 
9.4 Testing Facilities, Laboratory 

Within 28 days of issue of Notice to Proceed, the Contractor shall establish, in the 
campus of site office, an on-site fully furnished and adequately equipped field 
laboratory staffed by qualified personnel suitable for construction material testing 
except cement and steel etc. He will make the facility to test other material in the 
approved independent material testing laboratory. The name and qualifications of 
independent testing laboratories shall be submitted to Department’s 
Representative for approval no less than thirty calendar days prior to the date 
the laboratories are to be used. Once approved, dismissal and replacement of the 
approved independent testing laboratory shall require written authorization by 
the Department’s Representative. The site laboratory shall be functional till the 
design build work is completed. Laboratory and equipment shall become the 
property of the  Contractor upon completion of the Contract 

If Engineer-in-Charge found that Laboratory arranged by the Contractor is not 
being maintained properly then he has right to deduct a reasonable amount from 
payment. The calibration of the laboratory equipment and instruments shall at 
the initial stage to be certified by agencies approved by the Department’s 
Representative. Laboratory equipment shall be properly maintained and 
calibrated throughout the period of the Contract by the Contractor at his own 
expense. The Contractor shall  notify the Department’s Representative in 
sufficient advance prior to conducting any tests for the materials and work. The 
Department’s Representative will also inspect the laboratory and the contractor 
shall provide adequate facilities to the Department’s Representative for his 
independent verification of the accuracy and adequacy of the facilities. 

The Contractor shall be responsible for the sampling, curing, and transport to the 
laboratories of all materials for testing, and all testing costs including laboratory 
fees, and/or all costs in running the on- site laboratory, i.e., chemicals, reagents, 
and other test consumables, staff, and utilities. 

9.5 Protection of Overhead and Underground Services 

The Contractor will be held responsible for any damage to known services (i.e. 
overhead services that are visible within the Site and underground services 
surveyed by him and indicated on the drawings during SIP) and he shall take all 
necessary measures to protect them. All work or protective measures shall be 
subject to approval of the Department’s Representative. In the event of a service 
being damaged he shall inform the Department’s Representative and the 
authority concerned, the Contractor shall not repair any such service unless 
instructed to do so. 

Contractor will map the underground utilities. Where no underground services are 
shown on the drawings or scheduled but the possibility of their presence can 
reasonably be inferred, the Contractor shall, in collaboration with the 
Department’s Representative, ascertain whether any such services exist within 
the relevant section of the Site. The Contractor shall complete such an 
investigation well in advance of the start of construction work in the said section 
and he shall submit a report in good time to enable the Department’s 
Representative to make whatever arrangements are necessary for the protection, 
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removal or diversion of the services before any construction activities 
commences. 

As soon as any underground service not shown on the drawings is discovered, it 
shall be deemed to be a known service and the Contractor will be held 
responsible for any subsequent damage to it. If such a service is damaged during 
the course of its discovery, the cost of making good such damage will be met by 
the Contractor due to contractor not exercising reasonable diligence and that the 
damage was avoidable. 

Where the authority concerned elects to carry out on its own account any 
alterations or protective measures, the Contractor shall co-operate with and allow 
such authority reasonable access and sufficient space and time to carry out the 
required work.  

9.6 Signboards 

Signboards shall be placed at each of the project offices, at important locations 
and at each DNI zone, in English, information about the project and Department, 
and the names of the Department’s Representative and Contractor in a form and 
size to be agreed by the Department’s Representative. They shall be of durable 
construction capable of withstanding the effects of the climate until the end of 
the design build Period. 

The Contractor shall keep the signboards in good repair for the duration of the 
contract and shall remove them on completion of the Contract. 

Besides these signboards the Contractor shall not, except with the written 
authority of the Department’s Representative, exhibit or permit to be exhibited 
on the Site any other form of advertisement. 

9.7 Site Drainage 

The Contractor shall keep each Section of the Works well drained until the 
Department’s Representative certifies that it is substantially complete and shall 
ensure that, so far as is practicable, all work is carried out in the dry. Site areas 
shall be kept well drained and free from standing water except where this is 
impracticable having regard to methods of Temporary Works properly adopted by 
the Contractor. 

The Contractor shall provide, operate and maintain in sufficient quantity such 
pumping equipment, well points, pipes and other equipment as may be 
necessary to minimize damage, inconvenience and interference and shall 
construct, operate and maintain all temporary cofferdams, sumps, ditches, drains 
and other temporary works as may be necessary to remove water from the Site 
while construction is in progress. Such Temporary Works and construction 
equipment shall not be removed without the approval of the Department’s 
Representative. 

Notwithstanding any approval by the Department’s Representative of the 
Contractor's arrangements for the removal of water, the Contractor shall be 
responsible for the sufficiency thereof and for keeping the Works safe at all times 
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and for making good at his own expense any damage to the Works. 

The Contractor shall be responsible to keep the Site clear of water at whatever 
pump rate is found necessary. 

The Contractor’s site drainage facilities shall not cause pollution in any local 
watercourses, he shall be responsible for any legal action resulting from pollution 
events. 

9.8 Provision of Temporary Services 

When the execution of the Works requires the temporary disconnection of 
existing public utilities, the Contractor shall provide the affected users with 
temporary services in at least the same standard as the original services. The 
alternative arrangement shall be made by laying temporary line/ by tanker/ 
mobile toilets before disconnection of existing public utilities, so as to cost 
minimum inconvenience to the public. 

When forced to disconnect existing sewers/ drainage facility, the Contractor shall 
install temporary pipes of adequate size to carry off sewage/ drainage. No 
sewage/ drainage shall be allowed to flow upon the ground surface/ nallah or into 
the trench excavation. 

No valve or other controls in public service facilities shall be operated by the 
Contractor without approval of the Department’s Representative and the relevant 
authorities. All users affected by such operation shall be notified by the 
Contractor at least one hour before the operation and advised of the probable 
time when service will be restored. 

9.9 Protection of Adjoining Property and Reinstatement upon Completion 

The Contractor shall be responsible and take all measures in order to protect 
adjoining property including buildings, electrical and telephone poles, bridges and 
culverts, retaining walls, compound walls and fences, and other structures. Prior 
to the commencement of the activities, the Contractor shall assess the probability 
and extent of unavoidable damages, if any, to the building and properties and 
submit his assessment to the Department’s Representative. The Department’s 
Representative may make his own opinion and if required may order 
arrangements for protection or repair of such likely unavoidable damage in which 
event the Contractor shall complete the activities. 

Temporary facilities shall be provided by the Contractor, only for as long as 
required after which he shall dismantle and remove the same from their place of 
use as speedily as possible. Re-usable components shall be safely stored by the 
Contractor in his yard. The place of use shall be cleared and reinstated 
immediately to at least the condition existing before the temporary facilities were 
provided, and to the satisfaction of the Department’s Representative. 

9.10 Quality Control 

9.10.1   Quality Control Plan and Procedures 

The Contractor shall be responsible for establishing and maintaining 
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procedures for quality control that will ensure that all aspects of the Works 
comply with the requirements of the Contract. 

As soon as reasonably practicable prior to the commencement of Works 
the Contractor shall submit for approval a Quality Control Plan giving 
detailed proposals for control of quality of all aspects of  work on the Site 
and at suppliers' workshops. 

 The Quality Control Plan shall include the following: 

a) a list of the Contractor's staff engaged in quality control 

b) a list of any outside testing agencies employed by the Contractor 
for work in connection with quality control 

c) where a testing laboratory is to be established on Site under the 
Contract, a list of major items of equipment and a layout of the 
laboratory, together details of the tests which will be carried out 
there 

d) a list of manufactured items and materials, obtained by the 
Contractor for the Works, which require inspection at the suppliers' 
premises, and the proposed procedures for ensuring quality control 

e) a list of materials and operations to be inspected by the Contractor 
at the various stages of construction work on Site, together with 
inspection procedures, test types and frequencies  

f) sample of proposed quality control records, testing and reporting 
forms. 

Unless the Engineer permits otherwise, the approved Quality Control Plan 
shall be followed throughout the construction of the Works. Any approval 
by the Engineer of the Contractor's plan and procedures shall not relieve 
the Contractor of his obligation to ensure that the Works comply with the 
requirements of the Contract. 

The Contractor shall appoint a suitably qualified member of his staff to be 
responsible for all aspects of quality control and to maintain effective 
liaison with the Engineer. 

9.11 Sampling and Testing 

The Contractor shall provide for the approval of the Department’s Representative, 
samples of all construction materials and manufactured items required for the 
Permanent Works. All samples rejected by the Department’s Representative shall 
be removed from Site. All approved samples shall be stored by the Contractor in 
a sample room, at a location approved by the Department’s Representative, for 
the duration of the Contract, and any materials or manufactured items 
subsequently delivered to Site for incorporation in the Permanent Works shall be 
of a quality at least equal to the approved sample. The approved samples may 
only be disposed of with the Department’s Representatives approval. 
Samples shall be submitted and tests carried out sufficiently early to enable 
further samples to be submitted and tested if required by the Department’s 
Representative. Samples for testing will generally be selected by the 
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Department’s Representative from materials to be utilized in the project and all 
tests will be under the supervision of, and as directed by, and at such points as 
may be convenient to the Department’s Representative. 

Material requiring testing shall be furnished in sufficient time before intended use 
so as to allow for testing. No materials represented by tests may be used prior to 
receipt of written approval of said materials. 

The Contractor shall give the Department’s Representative 15 days notice in 
writing of the date on which any of the materials will be ready for testing or 
inspection at the suppliers' premises or at a laboratory approved by the 
Department’s Representative and unless the Department’s Representative shall 
attend at the appointed place and time the test may proceed in his absence. 
The Contractor shall in any case submit to the Department’s Representative 
within 3 days after every test such number of certified copies of the test readings 
as the Department’s Representative may require. 

Approval by the Department’s Representative as to the placing of orders for 
materials or as to samples or tests shall not prejudice any of the Department’s 
Representative's powers under the Contract. 

The provisions of this clause shall also apply to materials supplied under any 
nominated subcontract. 

After all construction at each Section is completed and before applying for taking-
over, the Contractor shall perform field tests as called for in the Specifications. 
The Contractor shall demonstrate to the Department’s Representative the proper 
operation of the facilities and the satisfactory performance of the individual 
components including all units and equipments, etc.. Any improper operation of 
the system or any improper, or faulty construction shall be repaired or corrected 
to the satisfaction of the Department’s Representative. The Contractor shall make 
such changes, adjustments or replacement of equipment as may be required to 
make the same comply with the Specifications, or replace any defective parts or 
materials. In case any of the section of works or equipment as noted by the 
Departments representative, does not function and fulfil the requirement for 
which it is intended to even after the same is repaired or corrected, that section 
of any work or equipment shall be constructed/replaced. Costs towards such 
construction/replacement will be borne by the contractor and no payment will be 
made to the contractor on this behalf. Some of the faulty equipment may require 
total replacement without going in to repair, the decision regarding the 
replacement of faulty unrepairable equipment will be made by Departments 
representative. 

In addition to any special provision made herein as to sampling and testing 
materials by particular methods, samples of materials and workmanship 
proposed to be employed in the execution of the Works may be called for at any 
time by the Department’s Representative and these shall be furnished without 
delay by the Contractor at his own cost. Approved samples will be retained. The 
Department’s Representative will be at liberty to reject all materials and 
workmanship that are not equal or better in quality and character than such 
approved samples. 
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The tests required for quality control shall include but not be limited to: 

a) tests conducted at the premises of the Contractor, Subcontractor, 
manufacturer or supplier which are normally or customarily carried out at 
such premises for the items or materials being supplied for the Works 

b) tests which are normally or customarily conducted on the items or 
materials being supplied for the Works by the Contractor, Subcontractor, 
supplier or manufacturer but which have to be conducted at an approved 
laboratory because the necessary testing facilities are not available on the 
premises of the Contractor, Sub-Contractor, supplier and manufacturer 

c) tests on locally obtained materials or items either on the Site or at an 
approved laboratory for the purpose of obtaining the approval of the 
Department’s Representative to the classification, use and compliance 
with the Specifications of such items or materials 

d) routine quality control tests conducted by the Contractor to ensure 
compliance with the Specifications 

e) regular testing of concrete and other materials as specified in the relevant 
section of the Technical Specifications 

f) standard shop and Site acceptance tests, including trial assemblies, of 
Plant. 

9.12 Separation of Water and Sewer lines 

The issue of relative placement of the water line and sewer in relation to 
possibilities of pollution should also be paid attention. The provisions of the 
Manual of Water Supply be followed in the matter. Accordingly broadly the 
following may be followed: 
Horizontal Separation: 

 Desirable 3 m separation 

 In case of local compulsions, it may be laid in a separate trench on a shelf 
closer to the sewer but 0.5 m above the top of the sewer 

Vertical Separation: 

 In case of crossings, the water main should be 0.5 m above the sewer top 
or drain for 3 m on either sides and should have joints as far as possible. 

 Any water pipeline shall not in any case be allowed to pass through the  
sewer man hole/chamber. 

9.12.1  Sectional Tests 
 

Each section of sewer shall be tested for water tightness preferably 
between manholes. To prevent change in alignment and disturbance after 
the pipes have been laid, it is desirable to backfill the pipes up to the top 
keeping at least 90 cm length of the pipe open at the joints. However, this 
may not be feasible in the case of pipes of shorter length, such as 
stoneware and RCC pipes. With concrete encasement or concrete grade, 
partial covering of the pipe is not necessary. 
In case of concrete and stoneware pipes with cement mortar joints, pipes 
shall be tested three days after the cement mortar joints have been made. 
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It is necessary that the pipelines are filled with water for about a week 
before commencing the application of pressure to allow for the absorption 
by pipe wall. 

The sewers are tested by plugging the upper end with a provision for an 
air outlet pipe with stopcock. The water is filled through a funnel 
connected at the lower end provided with a plug. After the air has been 
expelled through the air outlet, the stop cock is closed and water level in 
the   funnel is raised to 2.5 m above the invert at the upper end. Water 
level in the funnel is noted after 30 minutes and the quantity of water 
required to restore the original water level in the funnel is determined. 
The pipe line under pressure is then inspected while the funnel is still in 
position. There shall not be any leaks in the pipe or the joints (small 
sweating on the pipe surface is permitted). Any sewer or part there of that 
does not meet the test shall be emptied and repaired or re-laid as 
required and tested again. 

The leakage or quantity of water to be supplied to maintain the test 
pressure during the period of 10 minutes shall not exceed 0.2 litres/mm 
dia. of pipes per kilometer length per day. 

Exoneration test for detection of leakage shall be carried out at a time 
when the ground water table is low. For concrete, RCC and asbestos 
cement pipes of more than 800 mm dia. the quantity of water inflow can 
be increased by 10% for each additional 100 mm of pipe dia. 

9.12.2   Hydraulic testing of D.I. Pipes 
The test shall be carried out as per Specifications .The testing conditions 
for the pipe lines are summarized as follows: 

1) Maximum hydrostatic pressure during field test for DI class K-7/K-
9 pipe shall be 2.0 times the maximum design pressure (with 
minimum design pressure as 6.0 kg/sqcm) in the pipeline. 

 Pre test and saturation period with addition of make-up 
water 

Pressure: Test pressure 

Duration: 24 hrs for DI pipes with cement mortar lining 

 Pressure test with addition of make-up water 

Pressure: Test pressure 

Duration: 3 hrs 

The pipeline shall be filled slowly from the lowest point in such a manner 
as to allow expulsion of air through air release valves at highest points. 
The following filling rates are recommended: 
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Table 16: Recommended Filling Rates 

 
 

After filling, the pipeline shall be pressurised to the specified operating 
pressure and left for a period  of time to achieve stable conditions. The 
pipeline shall then be pressurised up to the full test pressure and the 
section under test completely closed off. Care shall be taken to ensure 
that the pipeline is free of air. For this if required or if asked by the 
Engineer, water release test shall be carried out. The hydraulic test shall 
be maintained for a period of not less than 10 minutes to reveal any 
defect in the pipes, joints and anchorages. If the test is not satisfactory, 
the fault shall be found and rectified. In case fault cannot be identified 
easily, the section under test shall be sub-divided and each part tested 
separately. 

If it is required to test a section of a pipe line with a free end, it is 
necessary to provide temporary support against the considerable end 
thrust development by the application of the test pressure. The end 
support can be provided by inserting a wooden beam or similar strong 
material   in a short trench excavated at right angle to the main trench 
and inserting suitable packing between the support and pipe end. 

9.12.3  Leakage Test for DI Pipeline 
Test criteria for permissible losses in DI pipes shall be as under Q = 1 litre 
per km per length per 10mm diameter of pipe per 30mtr test pressure per 
24 hrs. 

All pressure testing at site should be carried out hydrostatically. The pipes 
shall be accepted to have passed the pressure test satisfactorily, if the 
quantity of water required to restore the test pressure does not exceed 
the amount ‘Q’, calculated by the above formula. 

No section of the pipe work shall be accepted by the Engineer until all 
requirements of the test have been obtained. On completion of a 
satisfactory test any temporary anchor blocks shall be broken out and 
stop ends removed. Backfilling of the pipeline shall be completed. 

9.12.4  Failure to pass the test 
All pipes or joints which are proved to be in any way defective shall be 
replaced or remade and re- tested as often as may be necessary until a 
satisfactory test shall have been obtained. Any work which fails or is 
proved by test to the unsatisfactory in any way shall be redone by the 
Contractor. 

9.12.5  Water for Testing 
 The Contractor shall provide all water required for testing the pipeline at 
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his own cost. 

9.12.6  Testing and Commissioning 
After successful sectional tests after pipe laying and other pre-
commissioning tests after physical completion, the pipeline shall be 
commissioned by the Contractor. Dynamic commissioning shall be made 
in conjunction with or after the commissioning of the respective system. 

Complete supplying, laying, jointing, testing and commissioning of the 
pipeline works are included in the contract package and Contactor will 
make all necessary arrangement for complete commissioning of the 
transmission pipeline system when the pump sets feeding the pipelines 
are installed, complete and ready. Such coordination with the other 
Contractors and ensuring availability of required personnel and necessary 
equipment for such commissioning will have to be provided by the 
Contractor in consultation with and to the full satisfaction of the Engineer. 

During testing/ commissioning, the Contractor shall supply all material 
and labour to supervise, adjust, test, repair and  do  all  things  necessary 
to maintain  the testing/  commissioning. This shall include labour on a 24 
hour-a-day basis during the test period and for such other period of 
continuous operation as the Engineer may consider necessary to establish 
the efficient operation of the cluster distribution system. 

If any test result shows noticeable variation from the specification 
requirements for the system the Contractor shall immediately take steps 
to rectify the deficiency without any extra cost to Engineer. 

The Contractor shall test and commission the system for 7 days at a 
stretch, from the date of commissioning. On expiry of this period the 
system shall be taken over by the Engineer and a taking- over certificate 
shall be issued by the Engineer, provided all defects and/or deficiencies 
noticed are rectified to the satisfaction of the Engineer. 

Generally, the timing of most of the commissioning tests will depend on 
the availability of the respective pumps and power availability at the 
pumping station and the completion of the storage reservoir. 

 
9.12.7  The main indicators for the successful commissioning are: 

a) No leaks in pipes, joints, locations of specials and valves, 

b) All valves are properly installed and operational, 

c) Execution of the entire work including finishing according to the 
drawings and specifications, 

d) Submission of “As built” drawings both in soft copies and hard 
copies (two prints and one polyester film) 

e) The dynamic commissioning shall commence after the work has 
been physically completed to the satisfaction of the Engineer. It 
shall simulate 

f) Pump in operation, pump discharging into the transmission main. 
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g) Closing of the valves against full static or dynamic pressure. 

h) Operation of all valves including scour valves (open-close-open). 

i) Operation of all locking arrangements of valve chambers. 

j) The treated effluent from the Sewage treatment plant meets the 
desired parameters. 

k)  All water retaining structures are water tight and no leakage is 
found. 
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Part – 10  

Detailed General Specifications 

10.1  GENERAL TECHNICAL SPECIFICATIONS 

This part of section outlines the detailed specifications of various components under 
scope of work for design, construction, supply, installation and commissioning of 
sewage pumping stations, sumps/chambers, road works, road restoration, operation 
and maintenance of the entire works covered under this project for 6 years including 
defect liability period of 1 year on the date of commissioning comprising of civil, 
pipeline, mechanical, electrical and related instrumentation works. Generally the 
following activities shall be carried out for each component of this contract, but shall 
not be limited to: 

A) Investigations, surveys and submissions 

I) Carrying out necessary topographical survey/sub soil investigations for 
the sewage pumping station, effluent tank and campus development, 
road works, road restoration works, operation and maintenance of the 
entire works within the limits of the contract in consultation with the 
employer’s representative so as to verify and check the data provided 
in the document. 

II) Carrying out required subsoil investigations for design of foundations 
including the tests for determination of safe load. Carrying out various 
other subsoil investigations such as the type of soil, the strata, and the 
level of ground water, optimum moisture content, soil resistivity and 
chemical composition, bearing capacity, etc., as may be required. 

III) Preparation of system designs where required (e.g. Sewage pumping 
station, and campus development, , road works, power supply system, 
automation, for monitoring and control, communications etc.) for 
approval of the employer’s representative. 

IV) Planning, design and preparation of the working drawings for the 
proposed works. Preparation and submission of the L-sections, layout 
plans and cross sections and conceptual drawings etc. and all other 
drawings at appropriate scale and details for planning and construction 
of all components of the project. 

V) Submission of documents (designs, drawings, data sheets, etc.) and 
samples required according to the contract for approval by the 
employer’s representative of all design and drawings, material to be 
used, equipment specifications, etc., prior to construction. 

VI) Submission of the design, drawings, catalogs and the technical data 
sheets of all the equipment, electrical system design of the electrical 
components and substations taking into account the interfaces to the 
other project components/packages. Preparation and submission of 
general arrangement drawing (gad) and architectural elevation 
drawings of all structures proposed to be constructed under the 
contract. 

VII) Preparation of the structural design and drawings (including 
reinforcement detailing) for all the work staking into consideration the 
functional reliability and structural safety of the buildings. 
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VIII) Preparation and submission of all detailed working drawings on the 
basis of conceptual designs and plans approved by the employer’s 
representative. 

IX) Equipment for surveying and measurement on the work shall be 
procured by the contractor for his use. The same shall also be made 
available to the engineer at site for any work connected with the 
contract without any additional charge. 

B) Works 

I) Setting up of suitably equipped/manned field offices for supervision of 
the works for the contractor’s staff and the employer’s representative. 

II) Development of suitable storage spaces for construction material and 
equipment to be received for the works. 

III) Identification of suitable quarries/sources for construction material and 
get them approved from the employer’s representative. 

IV) Setting up, and staffing with qualified engineer/ technician for suitable 
material testing laboratory. 

V) Setting up suitable labour camps with all water and sanitation 
arrangements and other facilities required under the relevant labor 
laws. 

VI) Implementation of all the environmental and relevant social mitigation 
measures as required. 

VII) Making arrangements for equipment and material required for 
maintaining safety of the sites and the workmen on site (helmets, 
boots, jackets, safety belts, gloves, scaffolding, barricading,etc.) 

VIII) Site clearance and leveling of site. 
IX)  Layout of the works as per the approved drawings. 
X) Disposal of surplus soil as directed by employer’s representative, 

construction of civil components of all the units, and maintaining the 
construction site in orderly manner. 

XI) Carrying out tests on materials received and finished works and 
maintaining complete records and registers required on site as per the 
qa/qc manual. 

XII) Manufacturing, shop testing, pre-dispatch inspection, packaging, 
transportation to site, providing transit insurance, storage, handling at 
site, installation, sectional testing, pre- commissioning testing, trial 
runs and commissioning of all components of the system including the 
pipes, fittings, hydraulic, mechanical, electrical, electro-mechanical and 
instrumentation equipment. 

XIII) Providing spares, tools and tackles. 
XIV) Remedying the defects during the contract period 
XV) Site clearance and tidying up and restoration of the premises after 

completion of the works 
XVI) Submission of 'as built' drawings and operation and maintenance 

manuals. 
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C) Operation and maintenance, preventive maintenance and repair of the 
services created under this contract  for 6 years including one year of 
DLP. 

10.1.1 Site clearance 

This work shall consist of cutting, removing and disposing of all materials such 
as trees, bushes, shrubs, stumps, roots, grass, weeds, top organic soil not 
exceeding 150 mm in thickness, rubbish etc., from the area of works which in 
the opinion of the project manager are unsuitable for incorporation in the 
works, and such other areas as may be specified on the drawings or by the 
project manager. It shall include necessary excavation, backfilling of pits 
resulting from uprooting of trees and stumps to required compaction, handling, 
salvaging, and disposal of cleared materials. Clearing and grubbing shall be 
performed in advance of earthwork operations and in accordance with the 
requirements of these specifications. 

Preservation of property/ amenities trees, shrubs, any other plants, pole lines, 
fences, signs, monuments, buildings, pipelines, sewers and all facilities within 
or adjacent to the site which are not to be disturbed shall be protected from 
injury or damage. The contractor shall provide and install at his own expense, 
suitable safeguards approved by the employer/employer representative for this 
purpose. 

Trees, shrubbery fences, poles and all other property shall be protected unless 
their removal is allowed by the employer/employer representative. When it is 
necessary to cut roots and tree branches, such cutting shall be done under the 
supervision and direction of the employer/employer representative. 

All materials arising from clearing and grubbing operations shall be disposed of 
by the contractor as directed by the employer/employer representative 

Clearing and grubbing of construction area shall be deemed to be a part of 
preparatory work and shall be deemed to have been included in the rates 
quoted for the construction item and no separate payment shall be made for 
the same. 

10.1.2 DISPOSAL OF MATERIALS 

All materials arising from clearing and grubbing operations shall be disposed of 
by the contractor as directed by the employer/employer representative. 

Clearing and grubbing of construction area shall be deemed to be a 
part of preparatory work and shall be deemed to have been included in 
the rates quoted for the construction item and no separate payment 
shall be made for the same. 

10.1.3 Soil Investigation 
Contractor must get the safe bearing capacity of strata tested by carrying 
standard penetration test (SPT) etc at the proposed sites. The test shall be 
carried out through approved laboratory/Government institutes in consultation 
with employer's representative. The test method and the results obtained shall 
be certified by the approved authority as mentioned above. The test results 
alongwith investigation report shall be furnished by the contractor while 
submitting detailed structural design of structures. The design of Sewage 
Pumping Stations, Sumps/chambers, Roadwork, shall be based on the 
approved values of test results only. 
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10.1.4 Setting Out 

The contractor shall provide all labour (skilled & unskilled), material needed & 
shall himself carryout as directed by Engineer, lining out, setting out, checking 
of works, taking measurements without any extra cost. The contractor shall 
also provide proper approach & access to all the works under construction and 
material stores without any extra cost.. Before starting the work he shall also 
carry out at his own cost, working survey of the whole worksite. After the 
survey, permanent base lines, cross lines and benchmarks shall be established 
at site by the contractor so as to serve as reference points and dimensional 
control of works. The contractor should prepare & submit drawings and plans 
showing  such reference points with their full description. 

10.1.5 Quality Assurance 

The contractor shall submit the quality assurance plan before starting the 
work. The Q.A.P. shall give the construction activities & methodology to be 
followed so as to achieve the best quality of work. All the provisions and 
instructions given in the quality Assurance/ Quality control Manual shall be 
binding on the contractor & shall be followed strictly. The contractor shall have 
a laboratory for carrying out routine test. Other tests as per QAP / QA & QC 
and as directed by Employer/employer representative should be carried out in 
the approved Engineering College/ testing laboratory or approved testing 
institution at the cost of contractor. 

10..1.6    Approval of Materials 

Approval of all sources of material for Works shall be obtained in writing from 
the Employer/employer representative before their use on the project. 

10.2  GENERAL TECHNICAL SPECIFICATION OF BUILDINGS OF SPSs  AND ALL 
WASTE  WATER   RETAINING STRUCTURES 

10.2.1         Excavation 

Excavation shall be taken to the width of the lowest step of footing or the pile 
caps and the sides shall be left plumb where the nature of the soil allows it. 
Where the nature of the soil or the depth excavated trench/ pit does not 
permit vertical sides, the contractor at his own expense shall put up the 
necessary shoring, strutting and planking or cut slopes to a safe angle or both 
with due regard to the safety of personnel and the works and to the 
satisfaction of the Engineer-in-Charge the depth to which the excavation is to 
be carried out shall be as shown on the drawings unless the type of material 
encountered is such as to require changes, in which case the depth shall be as 
ordered by the Engineer-in-Charge. 
 
10.2.2  Foundation 
The minimum depth of foundations for all structures, equipments, buildings 
and frame foundations and load bearing walls shall be as per IS: 1904. 
However, it shall not be less than 1m from the natural GL at that location 
except hard rock is encountered. It may be reviewed by the Employer’s 
representative in hard strata. 
 

10.2.3    Preparation of Foundation 

The bottom of the foundation shall be levelled both longitudinally and 
transversally or stepped as directed by the Engineer-in-charge. Before the 
footing is laid, the surface shall be slightly watered and rammed. In the event 
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of the excavation having been made deeper than that shown on the drawing or 
as otherwise ordered by the Engineer-in-charge, the extra depth shall be made 
up with concrete of the foundation grade at the cost of the contractor. 
Ordinary filling shall not be used for the purpose to bring the foundation to 
level. When rock or other hard strata is encountered, it shall be freed of all 
loose and soft materials, cleaned and cut to a firm surface either level, 
stepped, or serrated as directed by the Engineer-in-charge. All seams shall be 
cleaned out and filled with cement mortar or grout to the satisfaction of the 
Engineer-in-charge. 
Care shall be taken to avoid the interference of the foundations or any other 
component of the new building with the foundations of adjacent buildings or 
structure. Suitable adjustments in depth, location and size may have to be 
made depending on site conditions. The Employer shall accept no extra claims 
for such adjustments. 
Special attention is drawn to the danger of uplift being caused by the ground 
water table. A base raft for underground structure shall be designed for uplift 
forces that are likely to be developed. 
Where the level of foundation is above or near the natural/existing ground 
level, this difference shall be filled up in the following ways: 
 In case of non-liquid retaining structures the natural topsoil shall be 

removed till a firm stratum is reached (minimum depth of soil removed 
shall be 500 mm) and the elevation difference shall be made up by 
compacted backfill as per specifications. However, the thickness of each 
layer of the backfill shall not exceed 150mm. The area of backfilling for 
floor slabs shall be confined to prevent soil from slipping out during 
compaction. The safe bearing capacity of this well compacted backfilled 
soil shall not be considered more than 100 KN/sqm in the design. 
Pitching shall be provided to maintain slope. 

 In case of liquid retaining structures, the natural top soil shall be 
removed and the elevation difference shall be made up with plain 
cement concrete(1:5:10) 

10.2.4    Plinth Protection 

Plinth protection works are to be constructed all around Sewage Pumping 
Stations, chambers, and all other Waste Water Retaining Structures it shall be 
extended upto 1.2m from outer face of wall all around the structure. It shall 
consist of laying, 100mm thick concrete in M20 laid over 75 mm thick in M15. 
Sectional details shall be prepared by the Contractor as directed by the 
Employers Representative. 

10.2.5 Filling in Pits and Trenches around Foundations of 
Structures, Walls  etc. 

The spaces around the foundations, structures, pits, trenches, etc., shall be 
cleared of all debris, and filled with earth in layers not exceeding 15 cm, each 
layer being watered, rammed and properly consolidated to the satisfaction of 
Engineer-in-charge. Earth shall be rammed with approved mechanical 
compaction machines. Usually no manual compaction shall be allowed unless 
the Engineer-in-Charge is satisfied that in some cases manual compaction by 
tampers cannot be avoided. The final backfill surface shall be trimmed and 
levelled to a proper profile to the approval of the Engineer-in-charge. 

The filling shall be done after the concrete or masonry is fully set and done in 
such a manner as not to cause undue thrust on any part of the structure. 
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10.2.6  Plinth Filling 

Plinth filling shall be carried out with approved material such as soil, sand or 
murum as in layers not exceeding 15 cm watered and compacted with 
mechanical compaction machines. When filling reaches the finished level, the 
surface shall be flooded with water, unless otherwise directed, for at least 24 
hours, allowed to dry and then the surface again compacted as specified above 
to avoid settlement at a later stage. The finished level of the filling shall be 
trimmed to the level/slope specified. 

Compaction of large areas shall be carried out by means of  rollers smooth 
wheeled, sheep-foot or wobbly wheeled rollers. In case of compaction of 
granular material such as sands and gravel, vibratory rollers shall be used. A 
smaller weight roller may be used only if permitted by the Engineer- in-charge. 
As rolling proceeds, water sprinkling shall be done to assist  consolidation. 
Water shall not be sprinkled in case of sandy fills. 

The thickness of each unconsolidated fill layer can in this be upto a maximum 
of 300 mm. The Contractor will determine the thickness of the layers in which 
fill has to be consolidated depending on the fill material and equipment used 
and the approval of the Engineer-in-charge obtained prior to commencing 
filling. 

The process of filling in the plinth, watering and compaction shall be carried 
out by the contractor in such a way as not to endanger the foundation 
columns, plinth walls etc. already built up. Under no circumstances black 
cotton soil shall be used for plinth in filling. 

Rolling shall commence from the outer edge and progress towards the centre 
and continue until compaction is to the satisfaction of Engineer-in-charge, but 
in no case less than 10 passes of the roller will be accepted for each layer. 

The compacted surface shall be properly shaped, trimmed and consolidated to 
an even and uniform gradient. All soft spots shall be excavated, then filled and 
consolidated. 

At some locations/areas, it may not be possible to use rollers because of space 
restrictions, etc. The Contractor shall then be permitted to use pneumatic 
tampers, rammers, etc. and he shall ensure proper compaction. 

10.2.7  Sand Filling in Plinth and Other Places 

Where backfilling is required to be carried out with local sand it shall be clean, 
medium grained and free from impurities. The filled-in-sand shall be kept 
flooded with water for 24 hours to ensure maximum consolidation. The surface 
of the consolidated sand shall be dressed to required level or slope. 
Construction of floors or other structures on sand fill shall not be started until 
the Engineer-in- charge has inspected and approved the fill. 

10.2.8  Dewatering 

The Contractor shall ensure  that the excavation and the structures are free 
from water during construction and if the excavation and the structure is in an 
area with stagnant water, and in the opinion of the Employers Representative 
it is feasible to remove it, the same shall be removed by bailing out or 
pumping, as directed by the Employers Representative and the area of the 
excavation shall be kept dry. Care shall be taken to discharge the drained 
water so as not to cause damage to the works, crops or any other property. 
Due to any negligence on the part of the Contractor, if any such damage is 
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caused, it shall be the sole responsibility of the Contractor to repair/restore it 
to original condition or compensate the damage at his own cost. 

The scheme for dewatering and disposal of water shall be approved by the 
Engineer-in-charge. The Contractor shall suitably divert the water obtained 
from dewatering from such areas of site where a buildup of water in the 
opinion of the Engineer-in-charge obstructs the progress of the work, leads to 
unsanitary conditions by stagnation, retards the speed of construction and is 
detrimental to the safety of men, materials, structures and equipment. 

10.3  Ladders and Stairs 

For Sewage Pumping Stations, and all other Waste Water Retaining Structures, 
stairs shall be in situ of RCC of 1.20 m wide, rise 150mm and tread 250mm 
and also incorporated while designing the structure. Depending on height of 
the structure, M. S. ladder of 600 mm wide, made up of 65mm x 65mm x 6 
mm M.S. angle iron and 20mm M.S. bars welded at 300mm c/c shall also be 
provided. 

10.4  Painting 

The outer wall and surface of tanks above ground shall be painted with 
minimum two coats of cement paint of approved shade. Internal roof and free 
board portion shall be painted with two coats of food grade epoxy paint over 
primer. 

10.5  Water Bars 

The water stop shall be of plastic compound, the basic resin of which shall be 
polyvinyl chloride. The compound shall contain additional resins, plasticizers, 
inhibitors or other materials such that when the material is compounded, it 
shall meet the requirements given in IS. Water stop bar shall be of reputed 
make as approved by Employers Representative. The water stops shall be 
jointed in straight reaches only by experienced trained personnel using a 
suitable device as approved by the Employers Representative. 

10.6  Testing for Water Tightness 

The Contractor shall carry out a water tightness test for the maximum water 
head condition i.e. with the water standing at full supply level. All cost of 
testing shall be borne by the contractor. This test shall be carried out in 
accordance with the procedure given below: 

For water tightness test, before the filling operations are started, the 
reservoirs/water retaining structure shall be jointly inspected by the Employers 
Representative and the representative of the Contractor and condition of 
surfaces of wall, construction joints etc. shall be inspected and noted and it 
shall be ensured that jointing material filled in the joints is in position and all 
openings are closed. The contractor shall make necessary arrangement for 
ventilation and lighting of reservoir by way of floodlights, circulators etc. for 
carrying out proper inspection of surface and internal conditions if so desired 
by the Employers Representative. 

The water retaining structures shall be filled with water gradually at the rate 
not exceeding 30 cm rise in water level per hour and shall extend for a period 
of 72 hours. Record of leakages starting at different level of water in the 
reservoirs, if any, shall be kept. 

The tanks shall be filled with water and after the expiry of seven days after the 
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filling; the level of the surface of the water shall be recorded. The level of the 
water shall be recorded again at subsequent intervals of 24 hours over a 
period of seven days. The total drop in surface level over a period of seven 
days shall be taken as an indication of the water-tightness of the tank. The 
actual permissible nature of this drop in the surface level shall be decided by 
taking into account whether the tanks are open or closed and the 
corresponding effect it has on evaporation losses and/or on account of rainfall. 
However, underground tanks whose top is covered may be deemed to be 
water-tight if the total drop in the surface level over a period of seven days 
does not exceed 20mm. 

In case of tanks whose external faces are exposed such as elevated tanks, the 
requirements of the tests shall be deemed to be satisfied if the external faces 
show no signs of leakage and remain apparently dry over the period of 
observation of seven days after allowing a seven day period for absorption 
after filling. 

If the structure does not satisfy the conditions of test, and the daily drop in 
water level is decreasing, the period of test may be extended for further seven 
days and if specified limit is then reached, the structure may be considered as 
satisfactory. The roofs of liquid-retaining structures should be water-tight and 
should be tested on completion by flooding the roof with water to a minimum 
depth of 25 mm for 24 h or longer, if so specified. Where it is impracticable, 
because of roof slopes or otherwise, to contain a 25 mm depth of water, the 
roof should have continuous water applied by a hose or sprinkler system to 
provide a sheet flow of water over the entire area of the roof for not less than 
6 h. In either case the roof should be considered satisfactory if no leaks or 
damp patches show on the soffit. Should the structure not satisfy either of 
these tests then after the completion of the remedial work it should be 
retested in accordance with this clause. The roof insulation and covering if any 
should be completed as soon as possible after satisfactory testing. If the 
structure does not satisfy the test requirements, and the daily drop in water 
level is decreasing, the period of test may be extended for a further seven 
days and if the specified limit is not exceeded, the structure may be considered 
as satisfactory. 

In case the drop in water level exceed the permissible limit with the stipulated 
period of test, the Contractor shall carry out such additional works and adopt 
such measures as may be directed by the Employers Representative to reduce 
the leakage in the permissible limit. The entire rectification work that shall be 
carried out in this connection shall be at Contractor’s cost. 

No separate payment shall be made for water tightness test and the cost 
thereof shall deem to be covered in the rates quoted of different items of work 
of Service Reservoir. 

10.7  Doors and Windows 

The total area of openings for windows, doors and ventilators shall be not less 
than about 20% of the floor area. 

Doors to the pump and compressor room and to the chemical storage room 
shall be of the rolling shutter type with manual operation from inside. They 
shall have adequate width and height so that a truck can enter (backside first). 
A standard door shall be provided for entry of the operators. Doors in 
dangerous areas (chemical house, main distribution panel room) shall open to 
the outside. The chlorinator room shall have two doors. 
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All outer doors and those of dangerous areas shall have a self -closing device. 

Locations of the doors and windows shall be approved by the Employer’s  
 Representative. 

10.8  Painting of Metallic Surfaces 

If not otherwise stated metallic surfaces shall receive one initial primer coat in 
the manufacturer's workshop. After arrival of the equipment on site, the same 
shall be inspected and damaged and corrugated portions shall be cleaned and 
given the primer and under coat of similar paint. After erection all metal work 
shall be painted as follows: 

Table–Painting of Metallic Surfaces 

All mild steel railing, mild steel 
ladders, pipes  for water supply, grit 
iron plates 

Galvanization, Zinc chromate primer, and 
two coats of approved oil paints, finishing 
coat of approved oil based paint of approved 
shades. 

Submerged metallic parts and their 
projections  above water level 

Two coats of bituminous paint 

Metal parts above water level or in dry 
places 

Primer of red oxide, two under coats and 
one finishing coat of an approved oil based 
paint and of approved shades 

All indoor fixtures, instruments and 
similar equipment on panels etc. 

Chromium or copper nickel plating 

 

10.11  Final Finishing 

The Contractor will ensure that the entire buildings along with all its 
installations are in a finished and in new and fully operative condition when 
handed over. Contractor shall have repaired and removed all signs of damage 
that might have been done during the course of installation and fixing of 
equipment. He shall also see that the entire exterior has been finished properly 
and the entire site is cleared of all extra construction material, debris and 
excavated soil. This shall have to be done to the satisfaction of the Employer’s 
Representative. 

10.12  APS Flooring with Ironite Topping (Heavy Duty Flooring) 

Heavy Duty Flooring shall be laid in overall thickness of 50mm over sub base 
and shall conforming to IS: 5491 in workmanship. 

Base layer shall be 35mm thick in cement concrete (1 cement: 1.5 coarse 
sand: 3.5 stone aggregates of 10mm to 6mm size by volume). Base layer shall 
be laid over sub base in alternate panels in desired shape and pattern. Each 
panel shall not exceed 1.5m in width. Panel shall be bound by 3x30 PVC strip 
panel dividers, fixed in position with their top at proper level maintaining the 
required levels, slopes, linearity, etc. as required. Before laying the base 
course, neat cement slurry @ 2.75 kg of cement per sq. meter of area shall be 
applied by brush over the prepared sub base. The border of the panel shall 
have metered joints at the corner of the room and intermediate joints shall be 
in straight line with panel joints. Cement concrete shall be placed in position 
and beaten with trowel and finished smooth. Beating shall cease as soon as 
surface is found covered with cream of mortar. Necessary slope shall be 
provided. 
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Wearing Top layer/ finishing layer shall be of cement, hardener and stone 
aggregate mix of 15mm thickness laid over the base course. Unless otherwise 
mentioned, one part of approved quality hardener and four parts of cement by 
weight shall be mixed dry. This dry mixture shall be mixed with stone grit of 
6mm and down size in the ratio of 1 hardener and cement mixture: 2 stone 
grit by volume. Just enough water shall then be added to the mix. The mixture 
so obtained shall then be laid on the base course within 2 to 4 hours of latter's 
laying. It shall be firmly pressed into bottom concrete so as to have a good 
bond with it. After the starting of initial setting, the surface shall be finished 
smooth and true with steel floats. Each finished portion of floor, on completion 
shall be kept wet with ponding for a minimum period of 7days. 

10.13   Site Drainage 

The Contractor shall provide a site drainage system. The system shall comprise 
of the following: 

 Storm Water Drainage 

Storm water drains running along the proposed roads (to de provided 
under this Contract) shall be sized for a rainfall intensity of 50 mm/hr, 
allowing for 100% runoff. Drains adjacent to roads shall be in 
Reinforced Cement Concrete of M25 Grade, topped with 75mm thick 
concrete slab (cover). 

10.14  Cable and Pipe Trenches 

Cable and pipe trenches shall generally be constructed in reinforced concrete. 
However, 500 mm x 500 mm size or smaller trenches, not on fill may be 
constructed using 230 mm thick brick masonry in C.M (1:4) over 150mm thick 
PCC base slab. The trenches shall be plastered internally with cement 
mortar(1:4). 

Trenches within the buildings or Plant areas shall be covered with G.I. 
chequered plates, and those outside the buildings shall be covered with M20 
precast R.C.C covers. The trenches shall be suitably sloped to drain off 
rainwater to a suitable location. 

Layout of trenches outside the buildings shall allow space for construction of 
future trenches where necessary with due consideration for planning for future 
developments. This aspect shall be brought to the notice of the Employer’s 
Representative while planning the works. 

10.15  Site Office  

One  number temporary site office of size 500 sqft, fully air conditioned with well-
equipped furniture, computer, almirah etc. shall be provided along with  
washroom  

and well equipped laboratory as per the direction of the Engineer in charge during 
entire construction period.. All the operating expenses, water, lights and other 
charges shall be regarded as an inclusive cost of the Contractor’s operating costs 
and part of the contract price. 

10.16  Areas outside the Site 

In the event of the Contractor making use of any special or temporary way 
leave or accommodation acquired by him or any tip for the disposal of surplus 
materials, or any borrow pit or quarry, he shall obtain the written consent of 
the owner, occupier or authority having charge of the land in which such 
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wayleave, accommodation or tip is situated and shall make a record agreed by 
the owner, occupier or authority as aforesaid of the condition of the surface of 
that land before entering thereon. 

The Contractor shall permit the Employer and/or the Employers Representative 
and any person authorised by the Employer or the Employers Representative 
access for the purposes of the Contract to any such special or temporary 
wayleave or additional accommodation. 

In the event of the Contractor making use of any special or temporary 
wayleave or additional accommodation made available to him by the Employer 
for the purpose of the Contract, the land in which such way leave or 
accommodation is situated shall be deemed to be part of the site. 

Under these circumstances, the Contractor shall form a Working Area 
extending 5 m from the edge of the Permanent Works or accommodation on all 
sides. The Contractor shall restrict his activities to within this Working Area. On 
completion of the works in this area, the Contractor shall reinstate the area to 
its original condition to the satisfaction of the Employers Representative. 

For the purposes of this Clause, `accommodation' shall be deemed to include 
housing, offices, workshops, warehouses, and storage areas. 

10.17  Road Works 

The Contractor shall obtain all permits required for carrying out works such as 
excavation on public roads and shall liaise with the appropriate authorities with 
regard to the timing and execution of the roadworks. 

The Contractor shall be responsible for establishing and maintaining temporary 
road diversions for the duration of the road works. The road shall be kept open 
at all times during the road works period, and the work shall be carried out in 
such a manner as to minimise the disruption to traffic. 

10.18  REINSTATING THE ROAD SURFACE 

The dismantled and dug out concrete road surface shall be reinstated with M-
15 grade concrete as specified in particular specification. Concrete roads shall 
be reinstated with 100mm thick layer of cement concrete mix of 1:2:4  with 20 
mm nominal size crusher broken aggregate to be flush with existing road 
surface for cement concrete roads and layers of WBM without wearing coat for 
WBM roads in all respects as directed by Employers representative. 

The dismantled and dug out BT road surface shall be reinstated to original 
conditions, as per specifications and/or as directed by the Employers 
Representative. The road restoration shall be carried out immediately after 
completion of all the works. 

10.19  Clearance of the Site 

The Contractor shall clear the Site to the extent required by the Employers 
Representative for checking the setting-out. 

Clearance of the Site shall also include the demolition and removal of all 
articles, objects and obstructions which are expressly required to be cleared. 

The Contractor shall ensure that the parts of the Site to be occupied by the 
Permanent Works are clear, and shall maintain the remainder of the Site as 
may be required for access and Temporary Works areas. 

The Contractor shall remove the material arising from such clearance and 
dispose of it in a manner and at a location, on or off the Site, to the approval 
of the Employers Representative. 

The Contractor shall fill and make good with appropriate materials those 
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cavities and losses of soil which result from clearing the parts of the site not 
subsequently to be occupied by the Works. 

The Contractor shall not clear the Site of any structure without the prior 
written permission of the Employers Representative. 

10.20  Clearance and Reinstatement of the Site on Completion 

On completion of the Works, the Contractor shall clear any temporary works 
areas and temporary access roads and reinstate the areas to their original 
condition and to the satisfaction of the Employers Representative. 

10.21  Access for the Employer and Employers Representative 

The Contractor shall permit the Employer and the Employers Representative 
and any person authorized by the Employer or the Employers Representative 
including workmen of the Employer, other contractors or utility undertakings 
access for the purposes of the Contract to all areas of the Site and to any 
additional accommodation or temporary way leave for the duration of the 
Contract period. 

10.22  Latrines and Washing Facilities 

Throughout the period of construction of the Works, the Contractor shall 
provide, maintain and cleanse suitable and sufficient latrines and washing 
facilities for use by his employees. He shall ensure that his employees do not 
foul the Site but make proper use of the latrines. 

Where practicable the latrines shall be connected to the nearest sewer, or if 
this is not practicable the Contractor shall provide an adequately sized septic 
tank and soakaway. 

The Contractor is also to provide separate latrines to the above requirements 
for the entire Employers Representative staff. 

After Completion of the works, the latrines and washing facilities shall be 
removed, all ground disinfected and the surface reinstated to the satisfaction 
of the Employers Representative. 

10.23  First Aid and Life-Saving Apparatus on Site 
The Contractor shall provide on the Site such life-saving apparatus as may be 
appropriate and an adequate and easily accessible first aid outfit or such 
outfits as may be required in any government ordinances, factories acts, etc, 
published and subsequently amended from time to time. In addition, an 
adequate number of persons permanently on the Site shall be instructed in 
their use, and the persons so designated shall be made known to all 
employees by the posting of their names and designations in a prominent 
position on Site. 

10.24  Electrical Safety on Site 
The Contractor shall be responsible for the electrical safety of all Plant supplied 
and installed. Whilst any equipment is being installed or tested, the Contractor 
shall ensure that all necessary precautions are taken to safeguard personnel 
working on site. If necessary, this shall include fencing off areas which are 
considered to pose a risk, and erecting warning notices. 

The Contractor shall be responsible for ensuring that the electrical installation 
is carried out by suitably trained competent personnel and that the work is 
carried out in a safe manner. 

The Contractor shall be responsible for the operation on the Site of a permit to 
work system during the period of electrical equipment installation and testing. 
This system shall regulate the installation, the energisation and the use of 
electrical equipment installed and the method of work adopted. 
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10.25  Noise 

The Contractor shall ensure that the operations entailed in the construction of 
the Works do not cause annoyance to others working on the Site or to persons 
living adjacent to the Site. 

10.26  Contract Sign boards 

The Contractor shall supply and erect signboards at locations to be specified by 
the Employer's Representative. The layout and dimensions of the signboards 
and their construction shall be to the approval of the Employers Representative 
and the lettering in both Hindi & English shall be black on a white background. 

10.27  Advertising 

The Contractor shall not use any part of the Site for any form of advertising 
without the prior written approval of the Employers Representative. 

10.28  Nameplates,   Signboards, Nomenclature 

Each item of the plant shall have permanently attached to it in a conspicuous 
position a nameplate, on which shall be engraved or stamped the 
manufacturer's name, type and serial number, year of manufacture, details of 
the design capacity etc. Such labels shall be of non-hygroscopic material to be 
approved by the Employer’s Representative. 

Nearby or on each item of the plant, shall be fixed a plate with the name and 
nomenclature (code) of the item according to the project nomenclature. It 
shall be visible from a distance of several meters. 

The Contractor shall also provide bilingual signboards and instruction tables of 
durable material, throughout the plant, for the purpose of operation, 
maintenance  and security: 

 Danger and caution signs (English and local language) 

 Preventive maintenance schedules (local language) 

 Operating instructions (local language) 

 Unit names (English and local language) 

 Nameplates at the doors to the units (English and local language) 

Signboards and plates shall be appropriately sized in relation to the relevant 
item and its surroundings. Details of the proposed inscription, size, material 
and colors shall be submitted to the Employer’s Representative for approval 
before any signboards or plates are manufactured. They shall be compatible 
with the instructions in the operation manual. 

All cables shall be provided with clip-on identification numbers on both ends 
and at all terminations in between, for identification. The nomenclature shall 
correspond to the electrical as-built drawings. 

The nomenclature and labeling of the plant shall be decided in close co-
operation with the Employer’s Representative. 

10.29  PIPE WORK 

 Pipe Work within Structures 

The term pipe work shall include all necessary supports, saddles, slings, fixing bolts 
and foundation bolts required to support the pipes and associated equipment. 

The pipe work shall be laid out and designed to facilitate the erection, painting in situ 
and dismantling of any section for maintenance and to give a constant and uniform 
flow of working fluid with a minimum of head loss. Where steel pipe work is used, 
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the number of flanges shall be kept to a minimum and the size of each length of pipe 
work shall be determined by the ease of handling, installation and general 
appearance of the completed pipe system. Positions of flanges shall take account of 
any concrete pipe supports or thrust blocks needed. 

Flexible joints shall be provided where needed to facilitate removal of Plant or to 
allow for differential settlement of the building. Wherever practical, flexible joints 
shall be provided with tie-bolts or other approved means to transfer thrust or 
tension axially along the pipe work. 

Where steel and cast flanges are to be bolted together, the steel flange shall be 
machined over its full face after welding to its pipe is completed. Flanges shall be 
finished truly square with the pipe axis. Wherever possible, standard fittings shall be 
used in preference to special fittings. 

Facilities shall be provided for draining the pipe system and releasing air. The 
drainage fluid shall be piped into the appropriate drainage system and the time for 
drainage shall not exceed 30 minutes. 

Valves, strainers and other devices mounted in the pipe work shall be supported 
independently of the pipes to which they connect. 

Flanges shall be drilled in accordance with the appropriate pressure rating. 

Where a pipe passes through a wall, a retaining wall, or is subject to end thrust, it 
shall incorporate a puddle flange. Puddle flanges shall be undrilled. 

 UNPLASTICISED POLYVINYL CHLORIDE (UPVC) PIPES AND FITTINGS 

The materials used in the manufacture of uPVC pipes and fittings shall comply 
with the physical properties indicated in IS 4985-2000. They shall not contain any 
matter which could impart taste, odour, toxicity or be harmful to health or adversely 
affect the water conveyed. 

Unless specified otherwise joints shall be of the push-fit type complying with IS 
4985 or BS 4346 having an elastometric sealing ring. Joints shall be made in 
accordance with the manufacturer’s instructions. 

Fittings shall be injection-moulded in PVC to the requirements of IS 4985 or BS 
4346. Fabricated uPVC fittings or fittings manufactured in other materials will only 
be permitted when the material and method of manufacture are approved by the 
Employers Representative. 

 DISMANTLING JOINTS, FLEXIBLE COUPLINGS AND FLANGE ADAPTORS 

Where dismantling joints, flexible couplings or flange adaptors are used these 
shall be of the Viking-Johnson type except where otherwise specified or approved. 

Pressure ratings shall match the pressure rating of the pipe work in which they 
are installed, and materials used and methods of protection shall not be inferior to 
those used for the pipe work 

Where needed, joints and couplings shall be provided with tie bolts to restrain 
the maximum axial thrust arising when in service. 
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Nominal pipe diameter(mm) Angular deflection(degrees) 
Up to 600 5 
601 to 750 4 
751 to 900 3 
901 to 1200 3 
1201 to 1800 2 
1801 upwards 1 

Detachable flexible couplings shall be suitable for the angular deflections 
specified below without leakage. Flange adaptors shall be suitable for half the 
angular deflection stated. 

Flexible couplings for each size of pipe shall also be capable of withstanding 
the shear force applied by the weight of a 4m length of pipe of that diameter 
full of water suspended between two couplings. 

Detachable flexible couplings shall be provided with central registers or 
location plugs only where specified or detailed in the Drawings. 

Flange adaptors shall have flanges as specified for flanged joints. 

Bolts, nuts and washers shall comply with the requirements for bolts, nuts and 
washers for flanges. 

The metal components of detachable flexible couplings and flange adaptors 
shall be protected by thermoplastic polyamide or fusion-bonded epoxy coatings 
unless otherwise specified or detailed in the Drawings. 

10.30  FANS: GENERAL 

Unless otherwise indicated, the requirements of this Section shall not apply to 
individual fans having a duty air flow rate of 0.7m³/s or less. 

The make and type of fan shall be subject to approval. 

Fans shall be type-tested in accordance with the requirements of BS 848 and 
shall be selected to give the air flow rate and sound power level specified. 

Fans shall be built to a fully-developed design and shall be capable of 
withstanding the pressures and stresses developed during continuous operation 
at the selected duty. Belt- driven fans shall be capable of running continuously at 
ten per cent in excess of the selected duty speed. 

 CEILING FANS 

Ceiling fans shall comply with IS 374 or BS 4934 for safety and BS 5060 for 
performance. 

Fans shall be speed-controlled in at least five discrete steps, using a separate 
surface- mounted controller. The controller shall use a tapped auto-transformer 
for speed control. 

Motors shall be capacitor start/run type, with inner wound stator and rotating 
outer body and incorporating ball-type bearings. Motors shall be suitable for 
use in a tropical environment. 

 MECHANICAL ROOF-EXTRACT UNITS 

The fans used in roof extract units shall meet the appropriate requirements of 
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the preceding clauses relating to fans generally and to particular types of fans. 
Cowls and bases shall be of materials which are resistant to the weather and 
solar radiation, and are appropriate to the location of the fan. Casings shall be 
formed to facilitate a weatherproof fitting to the building structure. Adequate 
access to electrical supply terminals and lubrication points shall be provided by 
means of hinged cowls or otherwise as appropriate. Back-draught dampers or 
fire-release dampers shall be provided where specified. Bird guards of not 
greater than 25mm mesh shall be provided as an integral part of the unit. 

 PROTECTIVELY-COATED FANS AND FANS FOR CORROSIVE OR 
HAZARDOUS APPLICATIONS 

Where fans are required to handle toxic, corrosive, flammable, explosive or 
high- temperature gases, the materials of construction shall be chosen 
appropriately, and all relevant safety regulations shall apply. Bearings and 
lubrication arrangements shall be suitable for the conditions. Protectively-
coated fans shall meet the appropriate requirements of the preceding clauses 
relating to fans generally and to particular types of fans, and the form of 
protection shall be as indicated. Where a protective coating is required for use 
with corrosive gases the coating shall cover all parts of the complete fan, 
motor and casing assembly which will  be affected. No fan shall be installed if 
the protective coating has been damaged. Impellers shall be of coated steel, 
stainless steel, aluminium or plastics as specified. 

10.31  MISCELLANEOUS ITEMS 

 Access Steelwork 

Ladders, step-irons, platforms, covers and handrails to be supplied and 
fixed under this Contract are generally shown on the Drawings, but the 
Contractor shall ensure that the Works are designed for safe operation 
and maintenance by providing whatever safe access arrangements are 
needed. 

Any small areas of chequer plating or similar coverings that are needed 
to cover gaps between items of Plant and the surrounding structure, 
and any access ladders, platforms and handrails that need to be 
attached to items of Plant to facilitate operation, inspection or 
maintenance, shall be supplied and erected by the Contractor. 

The Contractor shall also supply and erect adequate access to all 
handwheels, sight glasses, gauges, lubrication points and any other 
items to which access is necessary for routine maintenance. 

Chequer plating shall be of non-slip pattern, not less than 4.5mm thick 
(exclusive of pattern) and hot-dip galvanised after fabrication in 
accordance with BS 729. 

Aluminium alloy flooring may be used instead of chequer plating. It 
shall comply with BS 1470 material H 30TB. 

10.32  CHAMBER MARKINGS 

Details like valve type, size and cistern number shall be painted on all valve 
chambers as directed by Employers Representative. Where valve chambers are 
flush with the ground, suitable marker posts shall be provided adjacent to the 
chambers at a suitable location with all details approved by Employers 
Representative. 
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In case of the pipeline laid above ground details such as chainage, invert levels 
of pipe, saddle number, culvert number, anchor/thrust block number etc., shall 
be suitably painted either on the pipe line or the supporting structure in 
distinct colour. 

 

10.33  INSPECTION AND TESTING REQUIREMENTS 

 INSPECTION, TESTING AND SETTING TO WORK — GENERAL 

Each item of plant shall be subjected to the manufacturer’s own tests 
which shall be certified. Each item of plant and its installation shall be 
subject to inspection and testing at the place of manufacture. The 
Contractor shall be responsible for the provision of all necessary test 
equipment. The Contractor shall demonstrate to the Employers 
Representative, the correct operation of any item of plant and the 
Employers Representative may witness any test. Tests which, in the 
opinion of the Employers Representative, were failed or not performed 
correctly shall be repeated. 

Before any test is made, the Contractor shall submit to the Employers 
Representative a full list of test equipment to be used. Each item of test 
equipment shall have a standard of accuracy better than that stated by 
the manufacturer of the item to be tested. The Contractor shall provide 
evidence of the condition and performance of any item of test 
equipment, in the form of test certificates issued by an appropriate 
authority independent of the Contractor and manufacturer, or as 
otherwise directed by the Employers Representative. Test equipment 
shall be checked frequently during the period of the tests. 

The Contractor’s staff responsible for supervising and carrying out tests 
shall be fully conversant with the various items of equipment of other 
manufacturers and if necessary the Contractor shall arrange for his 
personnel to attend suitable training courses on his own expense. The 
contractor has to get approval from the client’s representative for the 
training personnel to be employed by the contractor. 

Any fault or shortcoming found during any inspection or test shall be 
rectified to the satisfaction of the Employers Representative before 
proceeding with further inspection or testing of that item. Any circuit 
previously tested, which may have been affected by the rectification 
work, shall be re-tested. 

 PRELIMINARY INSPECTION AND TESTING AT THE PLACE OF  
MANUFACTURE 
 

 i) FIELD-MOUNTED INSTRUMENTS 
After the successful completion of the manufacturer’s own inspection 
and testing of instruments supplied under the Contract, similar tests 
shall be carried out in the presence of the Employers Representative 
and the Contractor, if requested. Such tests shall include a 
demonstration that an increase or decrease of the measured value at 
several points over the full range of the instrument produces a 
corresponding increase or decrease in the instrument output signal. 
These tests shall include checks on the specified accuracy of the 
instrument at all points. 
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ii) INSTRUMENT PANELS, ENCLOSURES AND MOUNTING 
BOARDS 

The manufacturer shall not present instrument panels, enclosures and 
mounting boards (assemblies) for inspection and testing until the 
manufacturer’s own tests and inspection has been completed. A 
preliminary inspection and test of these assemblies may then be 
witnessed by the Employers Representative. The Contractor shall give 
not less than 7 days’ notice in writing that he has completed his tests 
and inspection and is ready for the witnessed tests and inspection. 
Where this notice period is different in the Conditions of Contract,  this 
shall take precedent. 

The witnessed inspection and testing shall include the following: 

a) A visual inspection of the panel assembly to show that the 
design, construction and finish are satisfactory and in accordance with 
the Specification; 
b) A check that equipment is securely mounted, accessible for 
removal or calibration without damage to or undue disturbance of other 
components, wiring or piping; 
c) That all engraving and labels are correctly positioned, fixed and 
designated in accordance with the Specification; 
d) Panel power-distribution circuits have the correct breaker/fuse 
rating coordination and designation; 
e) Power-isolation facilities meet the Specification; 
f) The main incoming supply voltage, frequency and/or pneumatic 
supply pressure is within the required limits, these being checked at the 
beginning and end of the test and the results recorded on test 
certificates; 
g) The output of all power supply units again at the beginning and 
end of the testing with results being recorded; 
h) The power supply voltage or air pressure of all component 
instruments of the assembly(s), these voltages/pressures being 
recorded on the test certificate; 
i) The insulation resistance of all circuits except sensitive electronic 
equipment which is liable to damage by application of the test voltage, 
such circuits being disconnected before making the insulation resistance 
tests and these tests being carried out in accordance with IEE Wiring 
Regulations; 
j) That the clean earth bar is isolated from main frame of the 
panel. Internal lighting and anti- condensation heaters and associated 
thermostats, isolators, limit switches and wiring shall be checked for 
compliance with the Specification. Spare capacity within the panel(s) 
shall be checked to see that it complies with the Specification. This shall 
include future equipment space, spare terminals, space in wiring 
trunkings and provision for additional cable entry 

 FUNCTIONAL TESTING AT THE PLACE OF MANUFACTURE 

General  requirements 

Once the preliminary inspection and testing is complete to the 
satisfaction of the Employers Representative, functional testing shall 
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commence. The purpose of the functional tests is to demonstrate that 
instrument panels enclosures and mounting boards (assemblies) 
conform to requirements of the Specification. 

Not less than 30 days before the commencement of functional tests, 
the Contractor shall submit to the Employers Representative, for 
approval, two copies of comprehensive test procedural documents 
detailing each test to be carried out. The document shall include results 
forms on which the results of each test will be entered. The forms shall 
include spaces for numerical values, where necessary, and witness 
signatures. All applicable drawings and data shall be provided at the 
place of inspection by the Contractor. 

All tests as required, both at the factory i.e. Factory Acceptance Test 
(FAT) before dispatch, and at site after installation i.e. Site Acceptance 
Tests (SAT), shall be carried out. Detailed Test reports and certificates 
shall be submitted. Test reports and test certificates for bought out 
components shall be submitted for approval. These components shall 
also be included in the integrated FAT. 

Factory Acceptance Test (FAT-Applicable For Inspection 
Category- A) 

(a) A Factory Acceptance Test, which shall be witnessed by 
Employer’s Representative, is required for the system. No equipment 
shall be shipped without written confirmation by the Employer’s 
Representative that the system has successfully passed its factory 
acceptance test. 
(b) The purpose of the FAT is to qualify the system as meeting all 
contractual requirements. The test shall verify the performance and 
functional integrity of the individual subsystems, including active 
interfaces between subsystems and shall demonstrate the proper 
operation of equipment/systems. 
(c) Factory Acceptance Tests shall be conducted according to test 
plan with detailed test procedures. The test plan and procedures shall 
be submitted by the Contractor for review and shall be subject to 
approval by the Employer’s Representative. 
(d) In order to ensure that the FAT will be successfully and 
expeditiously completed, it shall commence only after the successful 
completion of a preliminary FAT (Pre FAT). The intent is for the 
Contractor to detect and correct most design, integration and 
performance problems before the Employer’s Representative come to 
the factory for the FAT. The Pre FAT shall be supervised by the person 
designated to serve later as the Contractor's Inspector of the FAT, and 
each test shall be formally signed off by that person. The signed off test 
results shall be sent to the Employer’s Representative for review before 
the Employer’s Representative comes to  factory for FAT. 
(e) A complete set of system documentation, including design and 
maintenance documents, user manuals and the test plan and 
procedures shall be available during the FAT. 
(f) The list of tests to be carried for both Factory Acceptance Test 
(FAT) along with test instruments to be used shall be furnished for 
review by the Employer’s Representative. Contractor shall indicate the 
place of inspection and the test facilities available. 
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(g) The testing of all the equipment and accessories shall be carried 
out as per latest applicable Indian/International standards 
recommendations. 
(h) Prior to testing, all relevant documentation and sufficient briefing 
about the tests shall be given to Employer’s Representative’s who 
would witness the testing. 
(i) The FAT to be performed in the factory shall include but not be 
limited to following: 

 Tests for guaranteed technical parameters 
 Integrated functional tests 
 Burn-in tests 
 Hydrostatic tests 
 Calibration tests 
 Power supply variation test 
 Alarm/Diagnostic check 

 TESTS ON INSTRUMENTATION SYSTEM: 
 

(a) Type Tests 

The Contractor shall submit the test certificates for the 'Type Tests' to 
the Employer’s Representative for approval. The type tests (as 
applicable) for the instruments shall be as follows: 

 'Burn In' test for electronic components  

 Humidity test for electronic instruments Weather protection as 
per IS 13947 

  Hysteresis test 

 High voltage test 

 Short circuit protection test 

  Material test 

(b) Routine Tests 

All instruments shall be subjected to the routine tests (as applicable) 
mentioned below at the manufacturers works (Factory Acceptance 
Tests) to ensure correct functioning. 

i. Calibration of the instruments 

All the instruments shall be calibrated for accuracies as per applicable 
standards. The calibration shall be carried out at 0%, 25%, 50%, 75% 
and 100% of the range of the instrument in both increasing and 
decreasing directions. The instrument shall be acceptable if the 
accuracy and repeatability are better than those specified. The 
instrument used for testing shall hold a valid calibration certificate from 
a recognized laboratory. 
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ii) Over range protection test 

All transmitters, digital panel meters, digital flow indicator cum 
integrator shall be subjected to the over range protection test. 

iii) Performance test 

All the instruments shall be tested by connecting to the specified power 
supply for the performance test. 

iv) Power supply variation test 

All the instruments shall work satisfactorily for the specified power 
supply variation. Accuracy and linearity shall not change. 

v) Hydrostatic test 

All flow sensors and pressure sensors shall be tested to withstand 
150% of the rated pressure. The sensitivity, accuracy and calibration of 
the sensors shall not deteriorate at this over-range. There shall not be 
physical damage. 

vi) Repeatability test 

All instruments shall be subjected to repeatability test over the full 
range at 0%, 25%, 50%, 75% and 100 % of the full range in both 
increasing and decreasing directions. Readings for each measurement 
mentioned above shall be taken for establishing  the repeatability. 

vii) Dimensional check 

The dimensions of all the instruments shall be checked thoroughly and 
shall be tabulated in a good format. 

i. Wherever applicable, following dimensions shall be 
checked/noted 
 Total length 
 Insertion length 
 Diameter 
 Mounting head 
 Process connection size etc. 
ii. For panel mounted instruments and transmitters following 
dimensions shall be checked 
 Width 
 Height 
 Depth 

10.34  QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

QA/QC shall comply with the Contract, with particular requirements specific to 
the equipment or service being provided as outlined below for PLC systems.  

i) The quality assurance/control procedures shall include, but not be limited 
to the following: 

 Continuity and Wiring tests; 
 Insulation and High Potential Testing; 
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 Packaging and Shipping; 
 Welding; 
 Cleaning and Painting. 

 

ii) The quality assurance/quality control documentation shall include, but not 
be limited to the following: 

 Material Certifications; 
 Shop Test Reports; 
 All other documentation required by applicable codes and standards. 
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PART-11 

OPERATIONS AND MAINTENANCE 

11.1 General 

11.1.1 Standard Manual Governing in Project Operations & Maintenance 

The Contractor shall ensure the Operation and Maintenance of the Sewerage Network & 

Pumping Stations; in compliance to the guidelines contained in the Manual on “Sewerage & 

Sewage Treatment”, latest edition as published by the Central Public Health Environmental 

Engineering Organization (CPHEEO), Ministry of Urban Development, Government of India, 

New Delhi and the prescription laid down hereunder. 

11.2 Standard Operating Procedures (SOP) 

Operating instructions and Standard Operating Procedures (SOP) shall be formulated by the 

Contractor for all sewerage network & pumping station component, equipment etc. 

comprising of process equipment schedules, operation & maintenance data, etc. The 

operating parameters shall be optimized based on the data collected on commissioning of the 

facilities. All the activities in the preventive maintenance schedule shall be followed without 

any lapse.  

(A) OPERATION AND MAINTANENCE OF SEWERAGE NETWORK 

Indicative functions that are expected to be performed at each site are given 

below: 

a) The Contractor shall make his own arrangements at his own cost for staff required for 

operation and maintenance of networks and other assets, sewer cleaning vehicles, 

and other equipment maintenance of all types such as routine, breakdown, periodic 

and repair maintenance, replacement of damaged/ unserviceable sewers, 

maintenance of house service connections.  

b) The work of sewer maintenance would also include the following : 

(i) Checking of manhole condition for deposition of silt, flow, new connections 

done, damaged walls or steps, manhole covers, clogged vertical pipes in drop 

manholes etc. While the cleaning of the manhole, pipes etc., will be 

undertaken by the gang, repairs etc. may be reported to be handled by a 

separate construction gang of mason and helpers. It is preferable that the 

repair gang comes out on the work when the sewer cleaning or maintenance 

gang is working, so that brick bats, debris mortar etc., which fall in the 
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manhole are removed there and then. This will cause a major blockage if the 

same is allowed to flow into the sewer line, which usually occurs when repairs 

are done separately. In such cases, a couple of sewer men should be deputed 

to clean the manhole of the debris immediately after repair work is 

completed. 

(ii) Checking of the sewer line between two successive manholes for silting and 

flow conditions and remove the deposited silt and 

(iii) Checking for any harmful and extraneous matter entering into the sewer 

lines so that further investigation for the cause and location can be 

determined. 

 Check air release valves in rising or force mains, sluice gates or stoppage in 

the sewer lines, overflow arrangement etc. 

 Operation of jetting machine 

 Carrying out CCTV inspection 

(iv) Identify and inform the Engineer in charge about the illegal connections on 

the Sewerage Network within seven days of its being detected. 

(v) The Contractor shall submit a weekly report to the Employer detailing the 

Operation and Maintenance indicating the labour hours expended and other 

Consumables consumed and also problems faced and rectified. 

(vi) The Contractor shall submit detailed schedule/manual of all O& M activities 

with references of equipment manufacturers’ maintenance schedules/ 

manuals to the Employer for review and approval. 

(vii) The Contractor shall submit Guidelines and Instructions manual for the 

maintenance staff of all levels for all the tools, plants and equipment and 

Operating Sewerage Network to maintain the service levels within the 

standards prescribed within the contract; 

(viii) The Contractor shall carry out all O&M activities as per the approved 

Operation and Maintenance Manuals. 

(ix) During the Operation and Maintenance period, the Contractor shall ensure 

that the sewage detention time in wet well not exceeds 30 min. and there is 

no backflow of sewage.  
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(x) The Contractor’s responsibility shall also include the safety and security of 

the Works during the course of Operation and Maintenance. 

 Maintenance and Repairs 

A properly designed sewerage network shall be capable of delivering desired output at 

all times. During Operation and Maintenance period, the Contractor shall appoint a 

Supervisor for whole sewer system In addition, the Contractor shall appoint suitable 

number of cleaners, helpers, labourers as required for the operation and maintenance 

of complete proposed sewerage network for three shifts and adequate other 

staff/supporting personnel during general Shift 

To ensure the desired output at all times, a proper maintenance management plan 

shall be formulated, which shall have following arrangements: 

i. Minimum time for rectification 

ii. Staff 

iii. Report and record keeping 

iv. Operation and maintenance manual 

v. Planned and scheduled maintenance (preventive) 

 

 Maximum Time for Rectification 

Maximum rectification time of complaints for Sewer network & Sewer Connections is 

shown in table below 

S No Nature of complaints Time for rectification 

(Maximum) 

1 Blockage and overflows 12 hours 

2 Stolen / Broken manhole covers 12 hours 

3 Sewer spills from main sewer, branch and house 

service connections (between property chamber 

and public 

72 hours 

 

 Staff 

(i) The minimum personnel required for O & M is as given below. However, the 

Contractor shall mention the personnel required for O&M in his bid. The work shall be 

carried out on a 24 hour basis without intermission and the staff deployed by the 

Contractor shall be in accordance with this contract. The work shall be carried out on 

a 24 hr. basis, without intermission and the staff deployed by the Contractor shall be 
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in accordance with this contract. Minimum staff required for sewerage network shall be 

as given below 

Category of Employees Qty. 

Sewer man  1 

 

(ii) The Contractor shall give or provide all necessary superintendence during the O&M 

and as long thereafter as the Employer may consider necessary. 

(iii) No labor below the age to 18 years shall be employed on the work 

(iv) Employer shall be authorized to direct the contracting agency to remove any or all 

staff employed on O&M of the sewerage network if in his opinion continued presence 

of such staff is detrimental to safety or proper O&M of the sewerage network. The 

Contractor shall comply with such directions & post suitable substitute(s) thereof. 

Whenever the Engineer has to inform the Contractor in writing that any person on the 

work is in his opinion unsatisfactory or/incompetent or unfaithful or dishonest, 

untruthful or disorderly or to be otherwise unsuitable/such person shall be discharged 

by the Contractor from the work and shall not be employed again on it. 

 

 Reporting and Record Keeping 

The Contractor shall maintain a record for the entire Term of the  following: 

a) record of all consumables, tools, equipment’s manhole covers, etc. used / replaced 

towards operations and maintenance of the Sewerage Network; 

b) identification and reporting of illegal connections on the sewerage network; 

c) Nature and scope of any ancillary activities being carried out in accordance with 

the terms and conditions of this Contract; and 

d) Record all complaints received regarding sewer blockage and clearance with same 

date and time. 

e) Record condition of sewer found at the time of attending complaint. Damage notice 

should be recorded by attending staff. 

 Maintenance Plan and Schedules 

(i) The Contractor shall prepare and follow a Maintenance plan, detailing the 

maintenance activities scheduled for each of the component of the Sewerage 

Network on a periodic approved by the Engineer in charge. 

(ii) Every part of the works and all the materials to be used therein shall be subjected 
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to such tests from time to time during the execution of the work as the Engineer 

in charge may direct and the whole of such tests shall in all cases be made at the 

Contractor’s sole expense. 

(iii) The work shall be carried on and completed under the exclusive control direction 

and supervision and to the satisfaction of the Engineer in charge. The 

Employer/Employers Representative shall likewise have full power to reject or 

condemn any work or material that he may deem unsuitable. In case of any work 

or material being rejected by the Employers Representative, the Contractor shall 

immediately remove and replace the same to the satisfaction of the Engineer in 

charge or the Engineer in charge shall have full powers to get the same removed 

and replaced and deduct the expenditure incurred in the process from any 

amount due or that may become due to the Contractor. 

(iv) If any material brought to the site of works, be in the judgment of the Engineer, 

found inferior or improper & not as per described standards, the said materials or 

workmanship shall where required by the Engineer in charge shall be removed or 

amended by the Contractor forthwith or within such period for every breach by 

the Contractor in this clause. 

(v) All leakages should be attended and all network blockages shall be removed 

within three days of them being identified and reported. The performance 

indicators shall be adhered to in any case. All the valves/gates which are not used 

regularly should be operated at least once a week and make sure that they are 

properly lubricated /greased. 

(vi) The Contractor should make sure that no unwanted material should float/grow in 

and around different units. In case it is found the same shall be removed /cleaned 

immediately. He shall also be responsible for cleaning/sweeping the plant 

buildings inside and outside, roads, foot path etc. 

(vii) Consumables such as Manhole covers, Lubricant etc. has to be arranged by the 

Contractor as and when needed as per manufactures recommendations for 

periodical maintenance of entire Network. The Engineer in charge shall not 

provide such items. 

(viii) The Contractor shall carry out mandatory biannual cleaning of network before and 

after the monsoon season including cleaning of all manhole chambers and 

collection network irrespective of the regular maintenance work. 

(ix) In case of major repair due to normal wear and tear/break down, the Contractor 

should bring the same to the notice of the Engineer in charge immediately and 

necessary measures for its repair should be taken simultaneously. Breakdown, all 

repairs of any kind are to be attended by the Contractor. Any unit/equipment 
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being irreparable in the opinion of the Engineer in charge will be replaced by the 

Contractor at no cost to Engineer in charge.  

(x) The Contractor shall give his telephone no., contact addresses, etc. to the 

Engineer in charge as well as shift duty shift to contact him during 

emergency/odd hours etc. 

 (B) OPERATION AND MAINTENANCE OF PUMPING STATIONS  

 GENERAL REQUIREMENTS FOR OPERATION AND MAINTENANCE 

The Contractor shall operate and maintain the SPS within its contract price for 
a total operation and maintenance period from the date of taking over of the 
plant by the Employer. The operation and maintenance period shall include the 
defect liability period and shall commence from the date of taking over by the 
Employer. 

All necessary repairs, maintenance, overhaul, replacements etc., shall be made 
during the O & M to maintain the services created under this contract at the 
status of formal handing over after the Performance Guarantee test. At the 
end of O & M period the plant shall be handed over to the Employer    in fully 
functional and new condition except normal wear and tear. 

O & M shall include supply of all tools, tackles, spares, lubricants, laboratory 
chemical, and glassware. The water and power supply shall be made by the 
Contractor but power  bills shall be paid by the Employer as per actual directly 
to the concerned authorities. The scope shall include but not limited to the 
following items. 

1. Operation and Maintenance including Civil, Electrical, Mechanical and all 
allied works 

2. O & M of all functional and utility buildings, infrastructure and common 
areas Within the Plant campus. 

3. Proper maintenance of Water Supply, Sewerage, Roads, Paths, lawns 
including trimming and upkeep of gardens etc., 

4. Loading, Unloading and Transportation of screenings and wet grit out of 
pumping stations   site at his cost  from time to time.  

5. Maintenance of log books of all the machinery not connected to the PLC 
shall be done separately & collectively, at the SPS fortnightly and 
monthly reports of all such machinery and parameters monitored by the 
PLC shall be generated and hardcopy along with soft copy shall be got 
approved by the Employer’s representative. These reports shall contain 
sufficient appropriate and adequate data to make the records 
meaningful and amenable to analysis for evaluating the performance of 
the Plant as well as to help in O & M decisions. 

6. Security of the campus and contents therein shall be Contractor’s 
responsibility. 

7. The records maintained by the Contractor shall be produced periodically 
to the Employer’s representative for proper monitoring. The Employer’s 
representative’s remarks shall be attended to on next submission. 
Consolidated summary reports shall be furnished to the Employer 
monthly, quarterly and yearly containing salient features. 
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8. Maintenance of gardens and plantations around the SPSs  which will 
generally involve the following activities: 
a) Watering of plants at required intervals. 
b) Re-plantation without any additional cost in place of dead plants 

or damaged plants 
c) Inter cultural operation such as hoeing and weeding, etc. 
d) Pruning, trimming and cutting of old big trees for required growth 

The Contractor shall also maintain history sheets of overhauling, maintenance, 
replacement of all the important electrical and mechanical equipment 

The O & M shall include the appropriate preventive maintenance of equipment 
as per the manufacturer’s recommendation. 

The operation, maintenance and repairs services shall be performed according 
to the following. 

Down time: The Plant shall never be operated at less than 50% of its 
design capacity due to maintenance and repair reasons. 
The period of such exceptional operation shall not exceed 
two consecutive days and shall not be more than three 
days a week. The maximum downtime of the whole Plant 
shall not exceed 8 hours. The periods for repairs and 
maintenance have to be communicated to the Employer’s 
representative at least one month in advance. For 
machinery and equipment which requires maintenance to 
be carried out by manufacturer/ manufacturer’s authorized 
representative, the down time shall not exceed 30 days. 
Employer reserves the right to impose penalty, should 
there be any default by Contractor on this account. The 
penalty amount will be deducted in the next O & M bill if 
adequate reasons are not furnished by the Contractor for 
delay. 

Operation of the 
Plant as per O & M 
Manual: 

The Plant shall be operated according to the rules and 
procedures laid down in the O & M manual. The Plant must 
be in position to work at the design capacity at any time. 

Awareness 
&Cleanliness 

The Contractor and his staff shall maintain a high degree 
of awareness in operation and maintenance of the Plant 
and all relevant safety codes and procedures. At all times 
the Plant, its equipment and surrounds shall be kept clean 
and in order including the buildings, floors, walls, roofs, 
windows, and garden etc. 

Frequency of 
Preventive 
maintenance 

The preventive maintenance shall be carried out according 
to the preventive maintenance schedule of the Plant. The 
regular staff may be reinforced with short-term specialists 
by the Contractor for special maintenance tasks, after duly 
informing the Employer’s representative of the need and 
the schedule. 

Repairs Repairs shall be made as and when needed very promptly 
on the spot or at the Contractor’s / Manufacturer’s 
workshop. The need of repair on the spot or at the 
Contractor’s workshop has to be defined in co-ordination 
with the Employer’s representative and according to the 
status of spare parts availability. 

Spare parts The Contractor shall keep a reasonable stock of spare 
parts so that the down time of equipment can be kept 
within the limits specified. The contents of the stock and 



Sewerage Project under AMRUT  Bid Document  
 

 
203 

the reorder level of the inventory have to be approved by 
the Employer’s representative. 

Transportation All necessary transportation shall be arranged and made 
by the Contractor at his own expense 

Consumables The Contractor has to ensure that there is always 
sufficient stock of 15 days of consumables, laboratory 
chemical, glass ware and process chemicals like caustic 
and poly-electrolyte etc., 

 

   GENERAL OBLIGATION 

The Contractor shall operate and maintain the entire Plant under this contract 
for the period specified in this contract which shall be extendable for a further 
period with mutual consent. 

The Contractor will submit a detailed operation and maintenance plan for 
approval of Employer’s representative. All operation and maintenance activities 
shall be carried out strictly in accordance with the approved plan. 

     OPERATIONAL SERVICES 

The Contractor shall operate the complete sewage pumping station,  treatment 
Plant and associated services on a continuous 24-hour basis. 

The Contractor shall operate and utilize the control and monitoring systems 
provided, if found necessary, he shall make adjustments (within the operation 
range) of the control system and equipment, so that the Plant operation 
matches the treatment process requirements. 

If it is determined that the facility is not capable of meeting the design 
parameters for any reason beyond the Contractor’s control and not attributable 
to him, the Contractor shall determine the specific cause of failure/ 
abnormality in the Plant functioning and report to the Employer’s 
representative and seek his directives on the necessary corrective action to be 
taken/adopted. 

All consumables and spares required for operating and maintaining the SPSs 
shall be borne by the contractor. Contractor shall keep the SPSs in good 
condition. The grit, screenings and other garbage generated in the plant shall 
be removed from the site on daily basis. No accumulation of such residues 
shall be permitted within the Plant campus without express application by 
Contractor giving adequate reasons as well as permission of Employer’s 
representative. The Contractor shall allow to accumulate such residues in 
conformity to Environmental regulations/ rules in force. The Employer’s 
Representative may, if required, decide the mode and timing of disposal of 
such residues in consultation with concerned Environmental and Civic 
Authorities. Such directions shall be followed by the Contractor promptly, both 
in letter and spirit, without any reservations and without any increase in O&M 
/other costs. The loading, unloading and transportation cost of these shall be 
borne by the Contractor and shall be included in the price quoted by the 
Contractor for O&M. 

The Contractor at his own expense shall provide all tools, cleaning, and 
housekeeping equipment, security and safety equipment. 
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   MANPOWER 

The Contractor shall provide experienced managerial, technical, supervisory, 
laboratory, administrative, and non-technical personnel and labour necessary 
to operate and maintain the treatment Plant and works properly, safely and 
efficiently on a continuous 24 hour basis for the full term of the O & M period. 
While doing so due consideration shall be given to the labour laws in force. 

The qualification and capability of Contractor’s personnel shall be appropriate 
for the tasks they are assigned to perform. The staff provided shall be fully 
trained in the operation of the works before being given responsibility. If, in 
opinion of the Employer’s representative, a member of Contractor’s staff is 
considered to be insufficiently skilled or otherwise inappropriate for the 
assigned task, and Employer’s representative informs the Contractor in writing, 
the Contractor shall replace him with a person of appropriate skills and 
experience for the task, approved by the Employer’s representative, within one 
month of being so informed. 

The bidder shall propose in his tender a staff management structure for the 
operation and maintenance of works. The suggested structure (minimum) for 
Operation in 3 shifts for all the 4 IPS, 3 MPSs  (i.e. total manpower for all the 
three shifts) shall be as follows: 

S.No. Manpower Qty. 

1 Electrician  Part Time (0.5 no) 

ITI 

2 Plant Operators  5 Nos. (ITI) 

3 Helpers 2 Nos. (semi-skilled) 

4 Sewer Men  4 Nos.  

5 Supervisor Part Time (0.5 no)  

It shall also ensure that all labor welfare laws and regulations are followed, 
including weekly rests, rotation of duties 

The CV resumes of the Contractor personnel shall be submitted to the 
Employer’s representative for acceptance at least two months before 
anticipated commencement of the pre-commissioning of test. Normal time 
duty hours for the Contractor’s O & M personnel may be modified as necessary 
and agreed by the Employer’s representative. A rotating shift schedule shall be 
established by the Contractor and approved by the Employer’s representative 
who will ensure that an adequate number of the Contractor’s staff will be 
available for duty at Plant 24 hours each day, 7 days week, including national 
holidays. 

In the event that it is necessary for more than one of the Contractor ’s O & M 
personnel to be  absent from the SPS , for whatever reason, the Contractor 
shall provide a qualified replacement at his own expense and ensure that 
specified project duty coverage is maintained. If substitute key personnel are 
required for a period longer than 15 days, their CV must be approved in 
advance by the Employer’s representative. 

The O & M personnel shall be dedicated solely to the specified duties and 
responsibilities and shall not be diverted to perform Contractor’s administrative 
duties, construction arrangement, office management, or other non- O & M 
activities. Adequate support staff shall be provided by the Contractor in order 
to avoid any such diversion. 

The Contractor shall include in his cost medical and accident insurance 
expenses of all the staff employed by him along with all provisions of the 
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labour welfare acts prescribed from time to time by the State and Central 
Government. Adequate insurance cover shall also be maintained during O & M 
period for all short-term employees, as well as casual, temporary employees 
and visitors. 

Employer is not liable for any situation arising due to any accident/mishap of 
whatever nature occurring in the Plant premises. 

  MAINTENANCE 

   Maintenance of Installed SPS 

The classes of maintenance provided shall comprise full Operational 
maintenance and standby Maintenance. 

Full operational maintenance comprises the planned and regular maintenance 
carried out by the Contractor on a day-to-day basis, including cleaning, 
lubricating, minor adjustment, together with the preventive and corrective 
maintenance plan for those items of the Plant and equipment within the SPS 
which have been commissioned and made operational. 

Standby maintenance comprises the planned and regular maintenance carried 
out by the Contractor including cleaning, lubricating, periodic, and minor 
adjustment of all items of SPS and equipment within the treatment works 
which have been installed but have not yet been made operational. 

The Contractor shall carry out the maintenance of the SPS installations in 
accordance with the requirements of the O & M Manual and to the approved 
maintenance plan. The Contractor shall strictly adhere to the manufacturers’ 
recommendations with respect to equipment maintenance, and only use types 
and grades of lubricants to be used. The frequency of lubrication, adjustments 
to be made regularly, and recommended spare parts by the 
equipment/machine/instrument manufacturer/supplier shall be carried out and 
appropriate inventory shall be held in store. 

    Building and Site Maintenance 

The Contractor shall be responsible for: 

 The full maintenance of building and all electrical, ventilation, plumbing 
and drainage installation in the building. 
 Building and housekeeping maintenance. 
 Full maintenance of the site water and wastewater services, cabling and 
earthing  systems, and the site road lighting system. 
 Site maintenance including the upkeep of landscaped areas/ tree 
Plantation etc., 
 The building services and housekeeping maintenance shall be 
undertaken on all buildings and services installations. 
 Routine housekeeping maintenance shall be carried out in accordance 
with procedures specified in the Operation and Maintenance Manual which shall 
be approved by the Employer’s representative. 

The Contractor shall carry out ordinary repairs to buildings during the O&M 
period. The repairs may include but not limited to the following items: 

 Easing of doors and windows, monsoon repairs to roofs, attention to 
drains, rain water spouts, attention to plinth protection. 
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 External white or color wash, external or internal painting, internal 
distempering, renewal of approach roads within the campus. 

 The frequency of repairs must not be less than as specified below: 

S. No. Nature of Repair Frequency of repair for 
other Buildings 

1 External finishing (color washing) after 
attending minor repairs such as damage to 
plaster, etc. 

End of second year 

2 Internal finishing (distemper / painting) 
after attending minor repairs such as 
damage to plaster etc. 

End of second year 

 

Following repairs prior to onset of monsoon are essential: 

 Any faults in the electric installation, leakages, earthing, exposed wire ends and 
any hazards on this account to the users/inmates of the buildings, should be taken 
care of suitably; wiring, if any damaged or outlived, should be replaced. 

 Damaged sanitary lines should be replaced and choked lines cleared. 

 Proper drainage of the area around the building should be ensured to avoid 
stagnation of rain water/ house effluent, in order to prevent malarial conditions. 
Where courtyards exist in the buildings, their drainage into the outer drains should 
be ensured. Any choked drains should be cleared properly. 

 Leaking roofs should be attended to immediately with suitable repairs/ treatment, 
as the case may be. The rain waterspouts should also be cleared of blockages, etc. 
The roof should be swept clean of leaves, debris, etc., if any. 

 The plaster on outer walls of the building, which is exposed to weather, should be 
repaired before rains in order to prevent dampness inside. Where plinth protection 
has been provided, it should be checked and the damaged portions, if any, should 
be repaired before rains. 

 Damaged flooring should be repaired/ replaced as per requirement, in order to 
prevent dampness inside the rooms, etc., during rains. 

 Periodic repairs of damaged floors, door/window fittings, water taps, water coolers, 
furniture, desert coolers, electric circuits, must be taken up on complaints using 
the material of same quality as used during construction. 

 PREVENTIVE MAINTENANCE 

The Contractor shall plan the day-to-day and the preventive maintenance. This 
planning must include for each equipment the estimated necessary hours in 
preventive maintenance and break down maintenance. It shall also include the 
qualification of the foreseen maintenance personnel. 

The Contractor shall provide the yearly requirement of spare parts and 
consumable needed for the maintenance of each piece of equipment for the 
day-to-day maintenance, preventive maintenance, and foreseen break down 
maintenance/overhaul, if any. 
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   The Contractor shall be responsible for instruction and training of all his  
  personnel in all aspects of SPS operation and maintenance till the end of the  
 operation and  maintenance period. The Contractor shall also be responsible for 
  training personnel designed by the Employer who will operate the SPS at the  
 expiry of the contract. 

The Contractor will make available for this purpose competent staff and as well as 
propose schedule information that may be necessary for effective execution of the 
training programme. 

The training shall be organized in two (2) stages as follows: 

 Basic technical training education to be carried out during the final 
stages of the erection period of the contract through literature, 
manuals, handouts demonstration at site, etc. 

 Intensive on-the- job training during commissioning and 
maintenance period. 

By the end of this training period these personnel should be able to 
carry out their respective duties efficiently under the supervision of 
Employer’s representatives and supervisory staff of the Employer. 

The Contractor shall provide at his cost all local transportation, 
literature, computers, CDs and other related hardware and stationery to 
be used by trainers and trainees during the training period. 

Towards end of O & M contract period, training shall be conducted once 
again to Employer’s personnel or their authorized personnel. This 
training shall be for a duration of 30 working days. 

   OPERATION AND MAINTENANCE RECORDS 

The following are a typical sample form of records (not an exhaustive and 
comprehensive) that are required to the maintained by the O & M Contractor. 
The details of complete records shall be prepared and submitted by the O & M 
Contractor to the Employer’s representative for approval prior to 
commissioning. 

 Record of Screen Chamber 

The record of screen chamber contains the information about the 
duration of operation of screen and quality of Screenings discharged 
from the Plant. 

This record shall be kept by the Shift –in- charge and contains data on 
Plant functioning. 
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 Records of Operation and Maintenance of Pumping Station 

a. Operational Records 

 
S. No. Particulars Running Total 

Time 
Remarks Reading 

Taken by From 
(Hrs) 

To  
(Hrs) 

1. Pump Operation 
Pump 1 
 
Pump 2 
 
Pump 3 
 
Pump 4 
 
Pump 5 

     

 

Monthly Report on Operation & Maintenance of Pump Station (Electrical) 
 
    
 
 Name of Month:     Year 
 

S.No. Total KWH 
Consumed 

Average 
power 
factor 

Total 
Average 
KVA 
Demand 
over the 
month 

Details of 
Break 
down 

Details of 
Break down 
Maintenance 
done 

Detailsof 
spares/ 
consumabl
es 
consumed 

Remar
k 

        
        
        
        

 

 Other Records 

The contractor shall maintain detailed record of material movement as appropriate 

and approved by Employer’s Representative. 

These records shall be available to the Employer’s Representative for scrutiny and 

copies shall be furnished on demand. 

 

ROUTINE MAINTENANCE TASKS 

 Removal and disposal of screenings and grit from the inlet works. 

 Cutting the grass on the embankment and removing it so that it does not fall in the 

sump. 

 Removal of floating scum from the surface of the sump. 

 Removal of any accumulated solids in the inlets and outlets. 
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 Repair of any damage to the embankments caused by rodents or other animals. 

 Repair of any damage to fences and gates. 

  MECHANICAL & ELECTRICAL EQUIPMENT 

 Contractor shall maintain log book for operation & maintenance of each equipment 

based on the operation instruction and maintenance instruction provided by 

manufacturer of equipment. 

 The maintenance schedule shall include the following: 

 DG set operation at least once in a week. 

 Each Screen at SPS shall be cleaned at least two time in one shift. 

 All sluice gates shall be operated at least once in a month. 

 All sluice valves shall be operated at least once in a month. 

 The crane shall be operated at least once in a month. 

 Daily reports as per the format indicated in Table below for the SPS shall be presented 

to RUIDP every week. 

TABLE 

Operation of Sewage Pumps      Date : 
 

 
D

et
ai

l Pump No.1 Pump No.2 Pump No.3 Pump No.4 Pump No.5 

T i m P o w T i m P o w T i m P o w T i m P o w T i m P o w

Start           

Stop           

 
D

et
ai

l Pump No.1 Pump No. 
 

Pump No.3 Pump No.4 Pump No.5 

T i m P o w T i m P o w T i m P o w T i m P o w T i m P o w

Start           
Stop           

Start           

Stop           

Note: If any pump is out of service due to maintenance or any other reason 
than the same is to be indicated in the table as “Not Available” 

The Contractor shall submit every month details of the following which will also 
include the man power requirement and cost: 

 Report on preventive maintenance carried out 

 Report on maintenance carried out due to equipment / system failure 
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 Report on delay in maintenance due to non availability of man power, 

spare parts, tools, chemicals, consumables, etc. 

 Report on instrumentation failure 

 Report on calibration of instruments 

 Spare parts used and/or to be procured 

 Tools used and/or to be procured 

 Chemical & consumables used 

 DG set operation 

 Quantity of screened material removed 

 Quantity of grit removed 

The contractor shall provide necessary sets of minimal safety equipment 
required for regular operation & maintenance such as safety gloves, helmets, 
oxygen mask, safety harness, life jackets, gum boots, overalls etc. The 
contractor shall give a list of all the safety kits which will be provided.  

SAFETY REQUIREMENTS: 

Checking, testing and replacement procedures to be carried out on all plant 
items on a daily weekly and monthly basis or at longer intervals to ensure 
trouble free operation. Full maintenance instructions for all equipment 
including planned maintenance schedules or charts giving daily, weekly, 
monthly, quarterly, half yearly, annual and overhaul instructions, together with 
recommended lubricants and spares. These shall also include details of routine 
maintenance work that will be within the competence of the normal 
maintenance staff and notification of maintenance work that will have to be 
done by the manufacturer, his agent or other specialist operator. 

Fault locations and remedy charts to facilitate tracing the cause of 
malfunctions or breakdown and correcting faults. 

Complete list of recommended lubricants and lubrications charts, insulating oil 
and insulation checking / replacement chart. 

A ‘spares schedule', which shall consist of a complete list of item wise spares 
for all Plant, items with ordering references and part numbers. 

A complete list of manufacturer’s instructions for operation and maintenance of 
all bought out equipment. The list shall be tabulated in alphabetical order 
giving the name of supplier / manufacture, identification of the Plant item 
giving the model number and the literature provided including instruction 
leaflets and drawing numbers. 
Step by step procedure for the dismantling, repair and re-assembly of all items 
of equipment. 

Part-list and drawings or exploded diagrams for each item of Plant with 
construction particulars, materials of construction, mating components, 
clearances and tolerances, maximum wear permitted before replacements are 
to be done etc 

Record drawings of all systems installed, including general arrangements, 
conduit and wiring systems, wiring diagrams, control schematics and valve 
charts, etc., to a reduced scale. 



Sewerage Project under AMRUT  Bid Document  
 

 
211 

The Operation and Maintenance Manual shall include details of all equipment 
(i.e. new, refurbished and existing). 

The Contractor shall furnish 8 copies of the Operation and Maintenance Manual 
for the pumping station. Each volume shall be durable and permanently bound 
within a stiff binder of a design to be approved by the Employer. They shall 
permit the subsequent incorporation of revisions to be necessary during the 
Defect Liability Period. 

  INSPECTION AND TESTING REQUIREMENTS 

 General 

The Contractor shall submit the following for approval: 

(a) Certificate/undertaking for having achieved Physical completion of Plant and 
facilities; 
(b) As- Built Drawings; and 
(c) Operation and Maintenance Manuals. 

All the tests shall be conducted in the presence of Employer’s representative 
and shall not be commenced until the aforementioned documents are approved 
by the Employer’s representative. 

   Tests on Physical Completion of Plant And Facilities 

 (A)   Dry test General 

As a minimum requirement, the following dry tests shall be carried out: 

(a) A general inspection to check for correct assembly, installation of all equipment 
etc., and quality of workmanship; 

(b) A check on the presence of lubricant, cooling medium etc; 
(c) A general check to ensure that all covers, access ladders, water proofing, 

guard railings, etc are in place; and 
(d) A check on damp-proofing, rust – proofing, vermin-proofing and particularly 

the sealing of apertures between building structures, chambers etc. 

B   Civil and Building Works 

As a minimum requirement the presence of foreign bodies in pipe work and 
structures shall be checked and rectified as necessary. All Building services 
including Lighting and Sanitary fixtures shall be checked. 

C   Mechanical Works 

As a minimum requirement, preliminary running checks shall be carried out on 
all the mechanical works as far as permitted by circumstances in order to 
ensure smooth operation of the equipment and machinery. The noise levels 
and vibration etc of machinery shall be assessed and corrective measures for 
meeting the criteria taken, as required. 

D    Electrical Works 

The following tests are to be carried out on all the equipment/ systems, as 
applicable. 
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(a) Insulation resistance measurement of equipment, accessories, cabling, wiring 
etc.; 

(b) Dielectric tests of the oil of Transformer; 
(c) Phase sequence and polarity of Transformer; 
(d) Voltage and current ratios of Transformer; 
(e) Vector group of Transformer; 
(f) Resistance measurement of winding, contacts, of Transformer and motors; 
(g) Continuity tests  of all equipment; 
(h) Calibration of indicators, meters, relays etc.; 
(i) Control and interlock checks in PMCC, MCC etc.; 
(j) Settings of equipment and accessories; 
(k) Checking of accuracy and error; 
(l) Checking of operation characteristics, pick-up voltages and currents, etc. of all 

drives; 
(m) No load tests and trials on drives (electrical motors); 
(n) Operational and functional tests on equipment, accessories, control schemes, 

alarms, trip, indication circuits etc. 
(o) Measurement of guaranteed or approved designs including lighting levels, 

earth resistance measurements etc.  and 
(p) Complete commissioning checks of the system. 

E  Instrumentation & Control System 

The following dry tests shall be carried out on the instrumentation and control 
system: 

(a) Continuity checks on all signal, control and power supply cables; 
(b) Checking of instrument loop integrity, functionality and calibration. A written 

report on each instrument in the format required by the Employer’s 
representative shall be provided certifying that the instruments have been 
calibrated to the published specified accuracy; 

(c) Checking functionality of the instrument control panels and consoles; and  
(d) PLC console/MMI and associated equipment. 

 
 

F   Hydraulic wet test  

            General: 

Hydraulic wet tests shall be carried out on completion of dry tests. Screened 
raw sewage shall be used for hydraulic performance of the Works. In order to 
demonstrate hydraulic wet test, the Contractor shall ensure that each part of 
the works is hydraulically loaded to its rated throughput for a period of at least 
twenty-four (24) hours. In order to remove doubt, the following tests inter alia 
shall be carried out: 

a) Pressure testing of all piped systems in accordance with the relevant 
standards; 

b) Filling of all structures and check for leaks and structural stability; 
c) Running of all rotating systems in order to check for: 
d) Correct functionality; 
e) Absence of leaks; 
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f) Allowed temperature rise, smoothness of running and the absence of 
undue vibration, stress, and noise level; and 

g) Check drives running currents, power-factor, efficiency etc. under full 
load conditions of all equipment. 

h) Carry out calibration of instruments, especially flow meters and 
integrators for raw sewage where appropriate; 

i) Carry out valving, diversions etc. to full hydraulic load (or where there 
is a requirement to withstand no load to overload) on each process 
element; 

j) Demonstrating correct functionality of electrical, control, and 
instrumentation systems. 

k) Assess leakage levels in piping, gates and valves etc. 

During these tests a check on the performance of Plant shall be made, as far 
as site facilities will allow, to compare its site performance with the factory test 
data and to identify any constraints on performance due to site conditions. 

   SAFETY AUDIT 

After satisfactory completion of the hydraulic wet tests and prior to the 
continuous introduction of raw sewage to the plant, a safety audit shall be 
carried out to ensure compliance with the necessary requirements of safety 
during operation of the SPS. The safety audit shall be documented. The 
Employer’s Representative shall approve the safety audit document. 

   TESTS DURING TRIAL RUN AND COMMISSIONING 

A Process wet tests 

On approval of safety audit the Contractor shall carry out process wet tests. 
Screened sewage shall be used as the primary feed stock for process wet tests. 
These tests shall be carried out to demonstrate the process performance of the 
works. In order to demonstrate this, the Contractor shall ensure that each part 
of the system is loaded to its rated throughput for a continuous stable 
operating period of not less than 36 hours. The Contractor shall arrange 
collection and disposal of screenings, wet grit and sludge also as generated 
from the plant area as directed by the Employer’s representative from this 
point of time onwards. 

The following test inter-alia shall be carried out: 

(a) Check for leaks in structures, chambers, pumps and pipe works. 
(b) Running of all rotating systems in order to check for: 
 Correct functionality 
 Absence of leaks 
 Allowed temperature rise. 
 Smoothness of running and absence of undue vibration or stress. 
 Check drive running currents where the clear sewage and sludge 

is pumped 
 Demonstrate correct functionality of electrical, control and 

instrumentation systems 

On completion of the tests on the various parts of the works the Contractor 
shall proceed for commissioning and stabilizing the plant. 
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GENERAL: 

 PENALTIES FOR FAILURE TO ACHIEVE THE FUNCTIONAL GUARANTEES 

In case of failure to achieve the functional guarantees, liquidated damages 
shall be imposed for such failure to meet the performance criteria, as 
described in the following. 

The Employer will be entitled to recover any such damages from the monthly 
progress payments to be made to the Contractor in the month in which the 
failure occurred, or at any time thereafter from the subsequent monthly 
progress  payments. 

  Applicable rate for penalty shall be as given here below. 

S.No. Details Penalty Amount per day or part day 
   

I 

When contractor fails to remove/rectify 
blockage/overflow/sewer spills within time 
frame given under "Max. time for 
rectification" 
 

An amount of Rs. 1,000 per day 

II 

When the contractor fails to keep the 
automatic system, PLCs etc. in operation, 
other than for a planned outage for 
maintenance that has been arranged with 
prior approval of the Employer 

Rs. 2500 per day 

III 
When contractor fails to keep the good 
house keeping and landscaping 

Rs. 500 per day 

 

 ABSENCE FROM DUTY 

When contractor’s operation and maintenance staff is absent from duty, the 

following deduction shall be made from monthly payments: 

 
S.No. Conditions Rate per day or part day 

I 
Supervisor,  Pump operator or Electrician is not 
at site for more than 3 days or more in a month 
without an approved replacement 

Rs. 1000 per person 

II 
Helpers, Security Guards, Attendant, Sewer Men 
is not on site for more than 3 days or more in a 
month without an approved replacement 

Rs. 700 per person 

 

 FACILITIES TO CONTRACTOR 
The Contractor will be permitted to use the premise and quarters developed 
under the Contract for use by his staff during operation and maintenance to 
the extent agreed and approved by the Employers Representative. 

  PAYMENTS 
The Contractor, at the time of bidding, will be responsible to ensure the 
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completeness and adequacy of his Bid Price to fulfil the entire responsibilities 
as described above. His bid price, as quoted on a monthly basis in the 
Schedule of Prices, shall include all costs for carrying out all O&M 
responsibilities, except for the following items for which the Employer will bear 
the cost: 

The cost of electric power consumed, will be paid directly to HBVN by the 
Employer. 

    PRECAUTIONARY MEASURES 

Provisions for following precautionary measures shall be made by contractor at 
his own cost and precautions shall be taken by the contractor accordingly 

 Traffic Control 

Place easily readable and clear warning signs well ahead of work area 

Fence off adequate space around the manhole for placing equipment and deposition of still 

removed Place barricades or signs to channelize the traffic, if possible 

Vehicles can be parked between the traffic and the work area 

Use flagman at the two ends for controlling flow of traffic from each direction and to avoid a 

traffic jam, if the road is narrow and only one lane of traffic is possible. 

 Manhole Safety 

Ventilate the sewer line by opening two or three manholes on both the sides where work is to 

be carried out. The manholes should be opened at least one hour before start of operations. 

The opened manholes should be properly fenced to prevent any person, especially children, 

accidentally falling into the sewer. Dummy covers with BRC welded fabric can be used. 

Where it is desirable to use the blowers, operate these for at least 30 minutes before start 

and during cleaning operations to ventilate the lowest working levels. 

Use safety harness and life line before entering the sewer line. Two helpers at the top should 

be provided for each person. The person standing at the top must send signals at every few 

minutes interval to the person in the manhole to ensure safety. 

Test for hazardous gases before entry of a person into the sewer line and also in between if 

the operations are for a longer time. 

 Infection 

The personnel working in sewerage  systems are prone to infections 
and hence the following precautions should be taken: 

a) Emergency first aid treatment kits shall be provided to take care 
of all minor injuries like cuts and burns 

 Precautions of Pumping Stations 
a) Guards, shields, fencing, railings, and enclosures should be 

provided to help prevent slipping, failing or contacting machinery 
while in operation. Replace or repair if they are missing or 
damaged. When removed install a temporary safety barrier. 
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b) When dealing with equipment 

 Always stop the machine before removing any guard 

See that power supply to the equipment is cut off. Place a warning 
board on the switch so that somebody does not accidentally put it on. 

Hoisting equipment should be able to lift the required load. Temporary 
support should be given to any machine or equipment jacked or hoisted 
up before going under it. 

When lubricating a machine in operation, fittings should be at least 30 
cms from any moving part or piped outside a guard 

If oil or grease is split, clean up at once. 

 Precautions against Electrical Shocks 
a) Only qualified and specially trained personnel should be allowed 

to operate and maintain electrical equipment at the pumping 
stations 

b) All electrical controls should be kept dry and in good condition 
c) No metal ladders or metal tapes should be used around electrical 

equipment 
d) Insulated rubber mats should be provided before all electrical 

control panels and they should be kept dry 
e) Always test wires for current before working on any electrical 

item. Use tools with insulated handles and rubber gloves. 
 Safety Equipment 

The various safety equipments that are normally required in sewerage 
work are gas masks, oxygen breathing apparatus, portable lighting 
equipment, no sparking tools, portable air blowers, safety belts, 
inhalators and diver’s suit. 

The use of the particular safety equipment is governed by the detection 
of various gases and oxygen deficiency. 

Knowledge of the type of gases in the atmosphere and of the working 
location becomes essential for the selection of the right type of safety 
equipment. 

 (i) Gas Masks 

General purpose gas masks are used for respiratory protection from low 
and moderately high concentrations of all types of toxic gases and 
vapours present in the atmosphere in which there is sufficient oxygen 
to support life. Masks afford necessary respiratory protection under 
many circumstances but it is most important to know the limitations of 
the various types available and to be familiar with their use. Even when 
masks are used properly, other precautions such as never using open 
flames or creating sparks in the presence of inflammable gases must be 
taken. The general purpose gas masks afford protection against organic 
vapours, acid gases, and carbon monoxide up to 2 percent 
concentration, toxic dusts, fumes and smoke. 

The gas mask consists of a face piece, a canister containing purifying 
chemicals, a timer for showing duration of service and a harness for 
support. Protection against specific contaminants can be achieved by 
the selection of appropriate canisters. 

Persons using gas masks should practice regularly with them in order to 
become proficient in putting them on quickly and breathing through 
them. 
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Gas masks cannot be used in oxygen deficient atmospheres, in 
unventilated locations or areas where large concentrations of poisonous 
gases exist. 

 (ii) Breathing Apparatus 

This is designed for respiratory protection from atmosphere that 
contains very high concentrations of toxic gases and vapours or that 
are deficient in oxygen. It fully protects a worker against all gases, 
vapours, dusts, fumes, smokes and oxygen deficiencies and can be 
safely used in petroleum vapours and is the most dependable device for 
work in atmospheres normally encountered in sewage works. 

 (iii) Air Hose Respirator 

This should be used where a source of fresh air is available within a 
distance of 50m from the working location. It is essential that the 
supply of air is obtained from an uncontaminated source. 

It consists of a mask which is a tight fitting face piece attached to a 
large diameter flexible hose, breathing tubes and a harness. Fresh air is 
blown to the mask through either a power operated or a hand operated 
blower. An inhalation check valve in the breathing tube assembly and 
exhalation valve in the face piece permit air flow only in one direction, 
from the source to the mask, when the blower is in operation. Exhaled 
air is released into the surrounding atmosphere through the exhalation 
valve. The valve arrangement permits the wearer to breathe directly 
through the hose in the event of blower failure. The maximum length of 
house will be about 50M. The hose, being of large diameter, permits 
breathing without excessive resistance in the event of blower failure. A 
special pressure release valve on the blower permits regulation of air 
delivery and a fresh air bypass valve functions automatically in the 
event of blower failure permits regulation of air delivery and a fresh air 
bypass valve functions automatically in the event of blower failure 
permitting the wearer to breathe directly through the hose. When a 
hand operated blower is used the operator will be available to attend to 
any emergent situation also. This apparatus does not depend on 
chemical and may be used over extended periods at low costs. 

Purified air is used where a source of fresh air is not available within 50 
m to permit the use of an air hose respirator or in situations where an 
air hose should encumber the worker. 

 (iv) Portable Lighting Equipment 

The equipment normally used is portable electric hand lamps of 
permissible types, electric cap lamps and explosion proof flashlights. 

 (v) No sparking Tools 

These are made of an alloy (containing at least 80 percent of copper) 
that will not spark when struck against other objects and metals and 
yet retains the necessary strength and resistance to wear. 

 (vi) Portable Air Blowers 

Forced ventilation of manholes, pits and tanks should be provided by 
portable blowers. Special precautions should be taken to ensure that 
the blowers do not serve as a source of ignition for inflammable gases. 
Such precautions shall include placing of the blower upwind from the 
manhole or at right angles to the wind direction and at least 2 m away 
from the opening. The use of such equipment requires a consideration 
of the depth of the manhole, size of enclosure and the number of 
openings to uncontaminated atmosphere. Trailer mounted blower 
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having a capacity of 210 m3/min. can ventilate easily many meters of 
medium sized sewers. 

 (vii) Safety Belt 

This consists of a body belt with a buckle and a shoulder harness. The 
life line is of high grade spliced manila rope, nylon rope or a steel cable 
anchored with rings on each side of the belt and provided with safety 
straps for anchoring of securing to a stable support. The life line should 
be about 15m in length and the overall assembly should be capable of 
withstanding a tensile load of 2000 Kg. The safety belt and life line 
should be tested by lifting the wearer clear of ground before each day’s 
use. 

 (viii) Inhalators 
Approved inhalators employing a mixture of oxygen and carbon dioxide 
should be used for resuscitating victims of gas collapse, drowning or 
electric shock. Artificial respiration should be started at once on the 
patient and an inhalator face piece attached to the victims mouth as 
soon as the 

equipment can be made ready. The carbon dioxide used in small 
percentages stimulates deep breathing so that more oxygen may be 
inhaled. Pure oxygen should be used only when irritant gases such as 
hydrogen sulphide or chlorine have caused the victim’s collapse. 

 (ix) Diver’s Suit 
A good quality diver suit should be provided to the diver whose services 
are very necessary while plugging the sewer line or removal of some 
hard blockage due to stone etc. at the mouth of the pipe in the 
manholes. Depending upon the site condition, suit should have 
provision to connect an air line with compressor or oxygen cylinder. 
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“Annexure-A” 

LIST OF MAKES 

A. Approved Vendor/Manufacturer/Make List -Instrumentation 

The naming of a manufacturer in this specification is not intended to eliminate 
competition or prohibit qualified manufacturers from offering equipment. Rather, the 
intent is to establish a standard of excellence for the material used, and to indicate a 
principle of operation desired. 

 

SNO ITEM APPROVED MAKES 

1.  Cement 
ACC / VIKRAM / AMBUJA / JK / CCI / BINANI / 

ULTRATECH / SHREE / BIRLA 

2.  
Structural steel & Steel 

Reinforcement 
SAIL / TATA / RINL / JINDAL 

3.  
Reinforcement Binding 

Wire 
SAIL / TATA / RINL / JINDAL 

4.  RMC Plant Schwing Stetter / Putzmeister 

5.  DI Pipes S&S 
JindalSAW / Electrosteel / TATA / JAI BALAJI / 

Rashmi / Electrotherm 

6.  DI Pipes D/F 
Jindal / Electrosteel / TATA / Chandranchal / 

Kiswok / Kejriwal 

7.  DI Specials 
Jindal / Electrosteel / TATA / Chandranchal / 

Kiswok / Kejriwal 

8.  CI Pipes & Specials ISI marked / Oriental Castings 

9.  RCC Pipes ISI marked 

10.  SW Pipes ISI marked 

11.  MS Pipes Welspun / Jindal / TATA / SAIL 

12.  GI Pipes Tata / Jindal Hissar 

13.  HCI Pipe & Specials ISI marked of make NIF / NIC / BF / HIND 

14.  

C.P. Pillar Cock, 

Bibcock, Stopcock and 

other CP Fittings 

Ess Ess / Jaguar / Kohler 

15.  Brass Bib & Stop Cock GPS, Sant, L&K, Zoloto 

16.  PVC Syphon ISI marked of Superflow / Nova 

17.  Plastic Seat Cover ISI marked of Hindware / Kohler / Duravit / Cera 

18.  Mirror / Glass 
ISI marked of make Modi guard / Saint Gobain / 

TATA 

19.  Glass Fittings Hettich / Dorma 

20.  Stainless Steel Sink Neelkanth / Jayna / Franky 
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SNO ITEM APPROVED MAKES 

21.  Ball Cock ISI marked of Viking 

22.  
RCC Manhole Cover & 

Frame 
ISI marked 

23.  Electric Geysers ISI marked, Bajaj , Crompton, Jaguar 

24.  Pig Lead 99.97% Purity 

25.  GI Fittings SVW / UNIK / UCO 

26.  Gun Metal Valves Leader, Sant, Zoloto 

27.  UPVC Pipes Supreme, Finolex, Prince, Georg Fischer, Astral 

28.  
Self-Sustaining 

Breathing Apparatus 
Drager / ISI Marked 

29.  Gas Mask Drager / ISI Marked 

30.  
Vitrified / Glazed / 

Ceramic Tiles 
Somany, Kajaria, Orient, Johnson, Nitco, RAK 

31.  Furniture Godrej / Durian 

32.  Epoxy Primer and Paint Fosroc , Sika, Berger, MRF, Asian, ICI Dulux 

33.  Coal Tar Epoxy Fosroc , Sika, Berger, MRF, Asian, ICI Dulux 

34.  Synthetic Paint Berger, Asian, Nerolac, ICI Dulux 

35.  Cement based paint Super Snowcem, Duracem, Accrocem 

36.  Doors & Windows  

 (a) Aluminium Section Hindalco, Jindal, Mahavir,Indian Aluminum 

 (b) Glass Section Modi, Saint Gobain, TATA 

 (c) Hinges Earl Bihari or equivalent / SS-304 

 (d) Laminated Board Kit ply, Nova pan 

37.  Water Tanks Sintex / Diplast 

38.  Sanitary wares Hindware / Parryware / Cera / Duravit / Kohler 

39.  

DI Sluice Valves, NRV, 

Reflux Valves, Check 

Valves, Butterfly Valves 

VAG  / AVK / IVCNasik / Kirloskar/ Sigma/ Talis 

40.  
CI / Aluminium Open 

Channel Gate 
Jash/ Oriental Castings / IVC / HWE 

41.  Zinc cromate primers Shalimar, Asian Paint, Berger, ICI, MRF 

42.  
Water proofing 

compound 

Sica, Fosroc, ACCO proof, Overseas 

Waterproofing Corpn., India Waterproofing Co, 

CICO 

43.  Dash Fasteners Hilti, Fischer 

44.  Concrete Admixtures Sika, Fosroc, CICO, Pidilite, BASF 
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SNO ITEM APPROVED MAKES 

45.  
Water Proofing 

Treatment 

India Water Proofing Company / Overseas Water 

Proofing Corp / FOSROC Chemicals / Kryton / 

Pidilite 

46.  PLC / SCADA 

Allen Bradley / Schneider /  Alstom / Siemens / 

L&T / Rockwell Automation / Mitsubishi / GE 

Fanuc / ABB 

47.  SMPS Schneider / ABB / Rockwell / APC 

48.  Computers HP / Compaq / Dell 

49.  Cable Trays 
GI 14 mm gauge, Hot Dipped Galvanised - 

ELCON 

50.  Cable Glands  Comet / Lapp / Elcon 

51.  Starters for motors L&T / Siemens / Schneider / ABB 

52.  Ceiling Fan Usha / bajaj / Orient / Crompton / GEC / Havells 

53.  Exhaust Fan Bajaj / Crompton Greaves / GE  

54.  Distribution Boards CPRI approved Panel Manufacturer 

55.  

Crimping Lugs / Glands 

of double compression 

type 

Phoenix / Dowells / Jainson / Comet / LAPP 

56.  
MCC / L.T Panels / PDB 

/ LDB Panel 
L&T / Siemens / Schneider / ABB 

57.  Control Desk 
Emmco / Rittal / Pyrotech / CPRI approved Panel 

Manufacturer 

58.  
Distribution 

Transformer 

Crompton Greaves / AREVA / BHEL / ALSTOM / 

ABB / Kirloskar / Schneider 

59.  VCB breaker & panel 
ABB / Siemens / AREVA / ALSTOM / Kirloskar / 

L&T / Schneider / Crompton 

60.  

22/11 KV SF6 insulated 

3 panel / 4 panel 

extensible type RMU. 

ABB / Siemens / AREVA / L&T / Schneider / 

Kirloskar / Crompton 

61.  

ACB 8 way / feeder 

pillar 6 way / 4 way & 

minipillars 

ABB / Siemens / AREVA / L&T / Schneider / 

Kirloskar / Crompton 

62.  

Control multistrand 

single core Cables 1.1 

KV grade 

LAPP/ KEI / PolyCab / Thermo Cables / Havells / 

Finolex 
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63.  
11 KV End termination 

& straight through joint 
Raychem, Xicon, Denson 

64.  Measuring Instruments Krykard / Nipon / Trinity / Rishiline (L&T) 

65.  Air Conditioners Mitsubishi / Daikin / Hitachi / O-General 

66.  Cables 
Havells / Finolex / CCI / Gloster / Polycab / KEI / 

LAPP 

67.  LEDs& Accessories Bajaj, Philips, Wipro, Halonix, Havells, Crompton 

68.  
Ring Main Unit/HT, 

switch and fuse unit 
ABB, Schneider, Crompton, South Andrew Yule, 

Siemens, L&T 

69.  Soft Starter Rockwell / Schneider /  ABB / DANFOSS 

70.  
LT Variable Frequency 

Drive (VFD) 
Schneider / Allen Bradley / Danfoss / Siemens  / 

L&T / ABB 

71.  LT Capacitors L&T / EPCOS / ABB / Schneider 

72.  Steel Octagonal Poles Bajaj / Surya / Crompton / Philips 

73.  Chokes/ignitors Bajaj, Wipro, Crompton, Philips, Halonix 

74.  Air Compressor Ingersoll Rand / Elgi / KG Khosla 

75.  
Instrument Control 

Panels 
CPRI approved 

76.  
LT bar primary/ wound 

CTS & PTS 
Kappa / NIPPON / Control Switchgear / AE / C&S 

77.  
HRC Switch Fuse Unit / 

Fuses 

Siemens, L&T, Schneider, Control Switch Gear, 

ABB, GE 

78.  
Building Lighting 

Switchgear 
Legrand / Schneider / ABB / L&T 

79.  Receptacles BCH/ Hensel / Legrand / Havells 

80.  Actuators Marsh / Rotork / AUMA / Limitorque 

81.  Switchgear 
L & T / ABB / Control & Switchgear / GE / 

Siemens  Schneider 

82.  

PUSH BUTTONS and 

Push Button Station 

type 22.5mm dia  

L&T / BCH / Schneider/ Teknik / ABB 

83.  Air Circuit Breaker L&T/Siemens/Schneider / ABB 

84.  
Moulded Case Circuit 

Breaker (MCCB) 
L&T /Siemens/Schneider / ABB 
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85.  
Volt and Ampere Meter 

with Selector Switch 
L&T / Kay Cee / Schneider / ABB 

86.  Selector Switch L&T / Kay Cee / Schneider / ABB 

87.  
Indicating Lamps LED 

type 22.5mm dia 
L&T / Teknik / Siemens / schneider / ABB 

88.  Contactor L & T  / ABB / Schneider 

89.  Over Load Relay L & T  / ABB / Schneider  

90.  

LT Electronic Over 

current/ Overload  

Relay 

ABB / C&S / Siemens / Schneider / L&T 

91.  
MV/HT Electronic 

Motor Protection Relay 
AREVA / SIEMENS / ABB / SCHNEIDER / L&T 

92.  Aluminium Bus Bar Indal / Valco / Balco / Hindalco 

93.  Bus Bar Supports Powermat / Everest Electricals 

94.  Single Phase Preventor ABB / L&T / Minilec / Schneider 

95.  Engine for DG set 
Cummins / Kirloskar / Ashok Leyland / Greaves 

Cotton 

96.  Alternator for DG Set 
Crompton Greaves / Alstom / BHEL / Jyoti / 

Leroysomers / Kirloskar / Stamford 

97.  
Positive Displacement 

Air Blowers 
Kay International / Swam/ Usha 

98.  
Centrifugal Type Air 

Blowers 

Turbomax / Daeha Engg / Korea Fluid Machinery 

/ Howden / Swam  

99.  
Thickener / Clarifier 

Mechanism 

Voltas /Dorr-Oliver / Jash-Shivpad / Triveni / 

HWE 

100.
Electric Hoist / Chain 

Pulley 

Indef / Reva / W.H. Brady & Co / Hercules Hoists 

Ltd./ Avon Cranes 

101. Motors 
Siemens / Crompton /  ABB / Kirloskar/ Bharat 

Bijlee 

102. Mechanical Bar Screens 
Jash / Voltas / HUBER / Johnson / Aqseptence / 

Bilfinger 

103. Belt Conveyor same as Screen Manufacturer 

104. Gear Box Radicon – Greaves / Elecon / Flender / Norton 

105. Grit Seperator 

Triveni / Napier-Reid / Smith & Loveless / 

Westech/ Jash-Shivpad / Voltas / Dorr-Oliver/ 

HWE 
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106. Submersible Pumps 
Kishor / Grundfos / KSB / ABS / Kirloskar / Flygt 

/ Aqua 

107. Centrifugal Pumps 
Grundfos / KSB / ABS / Kirloskar / Flygt / Mather 

& Platt 

108. Fine Bubble Diffusers OTT / EDI USA / REHAU / SANITAIRE 

109. Screw Pump ROTO / Tushaco / Netzsch / ABS / Alfa Helical 

110. Belt Filter Press 
Dewa /  Andritz /Teknofanghi / EMO / Larox/  

Huber / Ovivo / Ekoton 

111. Submersible Mixers Flygt / KSB / ABS / Grundfos / Eurotek/ Kishor 

112. Agitators 
Fibre & Fibre / Voltas / Jash-Shivpad / Milton Roy 

/ Remi 

113. Dosing Pumps Milton Roy / Positive Metering / Toshcon 

114. Flow integrators ABB / Blue Star / Level Tech / Nova / Forbes 

115.

Digital LED Indicators ABB / Nishko / Switzer / Lectro tek / System 

devices / Sun Industrial / Eurotherm / Yokogawa 

/ Masibus 

116. Timer GEC / L& T / Siemens / BCH / Concorde 

117. Chlorine Tonner ISGEC / ANUP 

118. Pressure Switch Indfoss, Switzer, Varma 

119. Temperature Scanners Pyrotech, Masibus, Nishko, Lectrotek 

120. Analog Signal Multiplier MASIBUS, Sai Tech, MTL INSTS, NISHKO, P&F 

121. Printer Epson, Wipro ,HP, Canon 

122. Monitor / CPU Apple / Dell / Lenovo / HP 

123. UPS APC, Sukam, Microtech, Emerson 

124.

Online Analysers for 

BOD, TSS, Turbidity, 

Residual Chlorine etc 

Shimadzu/Merck/Thermo/ Weiber / HACH / 

Emerson / Forbes Marshall / S:CAN / Endress 

Hauser 

125. Instrumentation :  

 

(a) Level Transmitter , 

Flow transmitter, Level 

Switch 

Forbes Marshall / Endress Hauser / ABB / 

Emerson / Nivo Control / Siemens /HACH / Merck 

 (b) DO Meter 
Endress Hauser / ABB / Forbes Marshall / Fischer 

Rosemount / HACH / Emerson /HACH / Merck 

 (c) Air Flow Meter 

Forbes Marshall / Fitzer Instruments / George 

Fischer / Toshniwal /HACH / Merck / Endress 

Hauser 



Sewerage Project under AMRUT  Bid Document  
 

 
225 

SNO ITEM APPROVED MAKES 

 
(d) Wastewater Flow 

Meter 

Forbes Marshall / Endress Hauser / ABB / 

Emerson / Toshniwal /HACH / Merck 

 (e) Pressure Gauge H. Guru / Fiebeg / Waaree / GIC 

126. Chlorinators 
Toshcon Jesco, Metito, Pennwalt, Capital Control, 

Chloro Control 

127. Bus Duct 
Schneider,Surya Powertech,CPRI Approved 

Vendor 

128. Servo Stabilizer Bharti.Jindal ,Logicstat 

 

Note :   

i). The firm shall install the equipment as per list of approved makes only.  

ii). In order to achieve standardization for appearance, operation, 

maintenance, spare  parts and manufacturer's service, like items of 

equipment provided hereunder shall be  the end product  from one (1) 

manufacturer. 

iii). In the event that the contractor wishes to propose alternate makes for 

the  equipment mentioned above, he shall submit the following: 

 Submit a letter from the manufacture of the each equipment mentioned 

above, that the makes mentioned in this document are un-available. 

 Provide evidence from the manufacture of the proposed equipment and 

demonstrate that the makes are superior/Equivalent to the approved makes.  


