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Augmentation of Water Suhply to Nagpm' .Cit_y : ' CSTC _w.ith ODRA

1.0

PREAMBLE

Nagpur Mun_icipal Corporation (NMC) had invited proposals from reputed

‘consultants for “Preparation of Detailed Project Report for Augmentation of

Water Supply to Nagpur C1ty Pench III Stage —1I- (now renamed as Pench —
IV)”. - )

Accordingly Ms. Shah Technical Consultants Pvt. Ltd., Mumbai (STC) had

- submitted -th'eir'prdposal ‘which® was adjudged to be the most responsive '
proposal, after techno -economic evaluation. STC was therefore entrusted with
the assignment vide NMC’s Work Order No. NMC. / PPC EE(PPC)/38/2004 '
Dated 2™ July 2004;: .'

- Background - -

As specified in the terms of Referehce; Pench Phase — III, Stage — 11 (Pench--
IV) is intended to augment the water supply of Nagpur City by 113 MLD

‘which would largely meet the demand of Nag pur City upto the year 2011.

Total reservation of 190 Mm?® (520 MLD)_ per year has been.made in Pench -
Dam Proj.ect for water .sup'-ply to Nagpur city. Out of the total reservation of
190 Mm’® approxrmately 127 Mm® has already been availed of by NMC in

three phases as,

Pench—1  —  414Mm’(113.5 MLD)

Pench-I -~ —  485Mm’(133 MLD)

Pench — 1L, Staoe 1 - . 36.5Mm’ (100 MLD)

- . .'12\‘

.Whlle de51gnmg the raw water mtake fac111t1es due consrderatlon is to be orven :

to total avarlable reservatron m Pénch Dam..

Similarly while designing other components like Raw Water Transmission'

Main, Water Treatment Plant, Pure Water Transmlssron System, MBRs,
ESR’s GSR’s and drstrrbutlon system additional due consrderatron is been'

given to the demand of water estimated for year 2031.

Draft Project Report - Preamble - ' : o o P:rge—'f '
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1.2

1.2.1

Scope of Consultané’y Services:

The scope of cenéultancy services envisaged by NMC as per the Terms of

Reference (ToR) is as follows:

il.

111

iv.

T VL

| Preparing Detaiieti.Prqject Report (DPR)

The task of preparation of Detailed Ptojec':t Report (DPR) covers;

_ Review of existing water supply scheme, data and reports available _
- with NMC. | "

Collection’ of . data ﬁom various agencies, carrying out surveys,
mvestloatlons optimum de51gns and preparatlon of detalled plans and .

estlmates for various components of the pro_] ect,

Updating ~the drawings available with NMC incorporating  the
addmons/ deletlons / revisions made subsequent to preparatlon of these

drawmcr and also 1ncorporat1ng the - works ‘covered under present

' 'studles

'Environmen'tal and Social Assessment Ret;brt,_ Su_stainabili’ty and Risk
: Management Plan, Institutional Reforms, Snmmary Project Analysis: |

Economics, Flnan01a1 Techmcal Institutional, Enwronmental Social,

| afeguard Policies, Prolect Processmg Schedule etc

Assist NMC in obtaining '_I_'eehnical. and Administrative approval to the
DPR. | | | |

Extending support.to NMC _fot_ getting..loan from funding agencies like
World Bank, ADB, NABARD, etc.

'Draft'Prej_cctReport-P_reamblc . o ' - Page - 2



| .Allgmeutation of Water Supply to Nagpur City |  STCwith DRA

" The major co’mponents to be'covered by the DPR are as folloWs:

‘a)  Surveys and soil investigation |
. b) Intake arrangement at Dam / Tappmg Rmht Bank Canal
- c) Pumpmg statlons
- d) Water Treatment Plant _
) Water Transmlssxon System / feeder mains
B3 Water sttnbutlon System
g SCADA system
122 Prepnration Tender Documents and 'Bid' 'Evaluation

This task c_o_ve'rs'the foll_owing: '

il

il .

Preparatxon of detailed desrgn, drawrng, BOQs and brd documents for

b)
c)

d)-
e)'

all components of the proposed prOJect
- Assisting NMC I folloWing pre—tender activities

' Preparing criteria for short listing of contreetors

Preparing tender notices

Preparing documents for pre-qualification of contractors

._ Evaluation of pre-qualification proposals received by NMC.

Preparing document for Request for Proposals (RFP) for pro;ect
1mplementat10n = '

Preparing documents for RFP for appomtment and selection of

' 'PrO_)SCt Management Consultant.

Assrstmg NMC in Blddmg & Techmcal Evaluation

a)

b)

Par’nmpatmg n prebld meetings and preparmg the mmutes of pre—brd
meeting.

Assisting NMC in replying to bidder queries and pre'pére necessary

-a_dden__dum.

Undertake the evaluation of bids received by NMC.

~ Assist NMC in negotiations with the selected bidders.

Assist NMC in finalization of documents after neg()tiation.

Draft Project Report - Preamble ' ' o o Page -3
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123 ~ Technical Adwsory Support / Clanﬁcatlons / Cox rectlon in Desngn, Dlawmi

_durmo executlon of Pro_|ect

_ This task will cover, broadly the following: -

i1

v..

vit,’

Checking vendor 'drawingé in respect of pumping st:_iﬁon / ESR / GSR

 equipment, WTP equipment / structures a.nd' WTM specials and providing
S clarifications to the client in respect of drawings produced by-ihe ccnsulta_nt.

RCVICW of vendor drawings. for all accepted blds for mechamcal and

 electrical equlpment to ensure conforrmty with speclﬁcanons and approval

- thereof when comments are incorporated by the bldder

Review vendor drawings in connection with fabrication of pipes and specials

- to be provided at various locations.

: 'Rewew of process, hydraulic, mechamca.l and electncal equlpment de51gns

hydraulic ﬂow diagrams and plant layout for water treatment plant prepared

by the successful bidder, to check conformity w1th speclﬁcatlons and .

‘approval thereof when comments are mcoxporated by the vendor/ contractor.

Review of structural designs for water treatment plant to ensure correctness

and comments to be forwarded to the consultant for compliance._

Review of eqﬁipmen_t vendor drawings to ensure conformity and comments

offered for compliance by the vendor. -

_Re_view of final structural .dr'awing's (WTP/_ESR/G_SR)' pr‘epared by the

_ successﬁll.bidde.r. and comments offered for compliance by the vendor.

Draft Project Rep.oft_- Preamble ' o - Page- 4
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2.0

STUDY METHODOLOGY

On award of as51gnment the consultants (STC & DRA) commenced thelr_" '

project activity by lmmedlately moblllzlng their team of experts and senior

engineers at Nagpur who visited the project area for a first hand appraisal of
assignment requirements and. collection of basic pnmary data The team

carned out interactive dlscussrons with the concemed oﬂ‘lmals of NMC and

- firmed up their assrgnment logrstlcs

" An inception report was submitted to NMC containing the scope of work,

design concepts for each project component and block estimates.

After submlsswn of i 1nceptlon report and approval of the same the Consultants ”
Team Member proceeded to the respective stations to take up subsequent tasks )

of ‘work p_lan, ‘while the Project _Co-ordmator stationed at’ Nagpur _1tse1f to ..

" liaison with NMC officials and also to co-ordinate, monitor & manage _Our"'

'ﬁeld_'related activities of the project. _'

_ All the team members had occasional discussions with NMC officials for each o

aspect of project.

Some revised guidelines were given by NMC officials for preparation of draft -

project report This necessitated some amount of modifications in the work

program, resultmg in margmal modrﬁcatlons for. the submlsswn targets of x

dellverables

-Consultants had completed fol.lowing activities planned. _for"assignment :

¢ Data Collection

+ Submission of Inception Repott-

¢ Field in_vestigations, analysis and design.

Draft Project Report - Study Mcthodology : . L Page-5
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2.1

2.1.1

2.1.2

< MRV R VR N

'Engineers of STC had further discussions and site visits with field level '
officials of NMC for venﬁcatlon and 51te specific assessment implications of

those observattons

The Draft Project Report is now being submitted incorporating relevant effect

of all exercises subsequent to submission of Inceptton Report. This draﬂ '.

- prOJect report compnses sectlons each dea.hng with various aspects and alon(7

with related tables, statements, drawmgs_, design calculations -and  cost

_estimates.
Data Collec’tion

: Secondary Data

Secondary data were collected from Government Departments and

 Institutions, as mentloned below excludmg Nagpur Mumcxpal Corporation

- o)

1 - Surveyo.fIndia'

Census of India

_ Imgatlon department, Maharashtra ( Ja.lsampda)
Central Water Comrmssxon ’
Maharashtra State Electrlcrty Board (MSEB)
District Land Record (DLR) ete.

_Secondary data collected from above sources were comphed collated and

. analyzed for system plannmg, design and cost estlmates

Reconnaissance Survey -

* Under reconnaissance survey, consultants along with NMC officials visited'

the entire prO_]CCt area with an empha51s on alternative srtes for intake . work '

locattons WTP Locatlons transmission alxgnments ESR / GSR Locations,

etc. Consultants through this reconnaissance assessed general physical and

Draft Project Report - Study Methodology o . E Page -6



Augmentation of Water Supply to Nagpur City : . .. STC with DRA

functional status_ of existing system components, prepared preliminary

alternate system planning and finalized -'ar'rangeme'nt's.
2.1.3 . | Primary Data

Primar.y. da,t_a*___collection;activit_ies comprised generally the. following m_aje'r

categories.

L Topograpliica.l_Survey

¢ Staking of pipeline route -
¢ Soil Ihvestiga_tlon . |
¢ _ Cadastral Survey
¢ : Cdrrosielt"/“l.{esi_.stilvity Survey
"¢ - Water Quality Survey |
'S _. Existing_System Data : _
2.2 ‘Data Compilation and Analysis

_ All the data collected were rev1ewed scrutinised and cross -checked to.
assert1on the1r cons1stency as well as authent1c1ty The data was then collated

and analyzed to produce various outputs as mentxoned below

Index Map

N

Base Ma'p' .

(U8

Test Reports on Water Quality.

' Soil strata along with it's corrosiveness properties
Emstmg System Data | |
Land Acquxsmon details _
Longitudinal Sections along Transmlissio_n Mai_n"

Conteuf at Head Works, BPT and WTP Locations - B

0 X o.wn A

Draft Project Report - Study Methodology : e o . Page-T7
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3.0

3.1

3.1.1

312

EXISTING WATER SUPPLY SCENARIO

' ‘Existing Water Supply Sys_tem - Back'gr_o(md .

Water supply -to NaOpur City was drawn’ from ﬁve 'surface' sources Viz.

Amba]hari tank, Gorewada Tank, Kanhan river, Wunna Imgation Tank, and |

'Pench canal. Out of these, Ambajhari Tank is presently supplying water to
- MIDC area and Wunna Trrigation Tank is used only to meet the needs of
- defence area and surroundmgs_., Hence City gets water only from Gorewada- L

" Tank, Kanhan River, and Pench'Canal. Gorewada Tank Source was deveIOped_

‘in the year 1911. As city grew and the need for water increaSed, Gorewada.

Tank source became 1nadequate As augmentation to Gorewada was not' N

poss1b1e due to site constraints surface water source ﬁom river Kanhan was

developed The 1rr10ation department Govt of Maharashtra executed a storage

dam ‘across river Pench in 1976 for hydro electric pI‘O_]eCt at Totaladoh and:

- pickup dam at Navegaon Khairy, wherem reservation of 190 Mm’® was made

- for water supply to NaOpur City

Old Gorewada So'u_rce

T_li_is was _developed in the year 1'911'. It consists of an earthen bund.across
river Pili at a distance of about 8 km towards North-East of Nagpur City
having gross and live storage capacities 8.82 Mm’ and 7.92 Mm’ respectively

" On the downstream of Gorewada Tank, conventional Water Treatment Plant
of 16.0 MLD capacity is constructed. Treated water is collected in pure water

* sump and then'pump‘ed to Seminary hills G.S.R for further distribution

L}

- Kanhan Water Source

Surface water intake located approximately 14 km from Nagpur City and-300
m. downstream of the conﬂuence of the River Kolar and the Rrver Kanhan
was constructed in year 1940. In 1956 a barrage was. constructed across

Kanhan River about 500 m_upst_ream of Kanhan head works with a storage

'capacity of 7.82 Mn’. Kanhan Water Supply Scheme was commissioned in

Draft Project Report - Existing Water Supply Scenario ' ' " Page-8
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313

four phases during the years 1940 - 1970. The first phase capacity in 1940 was

27.3 MLD which 'wasta‘u_gmented to 63.6 MLD in 1954. The capacity was
further 'augr_nentedto_86._3_ MLD in 1966 and finally to 109 MLD in 1970..

Under this scheme, two intake wells in Kanhan river bed and two dry wells on

" ‘the right bank..of Kanhan River are constructed Raw water is pumped to
conventlonal treatment plant of 109 MI,D capacrty Treated water from the
. Treatment Plant is pumped to G.S.R. of capacity 22.74 ML at Govemrnent
_ House through 600 to 900 mm dia. M.S. pa.rallel rising mains of length 15. 24

km. whrch are 1nterconnected to each other '

‘ Pench Source -
_ -Pe_nc_h Project - Phase I

'_In this scheme 113.5 I\/ILD water is drawn from Pench right bank canal by

gravity to the Mahadulla .p'nmpAing station.” The raw water is pumped' to the

~ B.P.T. of capacity 5.7 lakhs liters through 1606 mmi dia M.S. Rising Main of :
E length 5624 m. from B.P.T. water is taken to the Gorewada ba’ancmg tank _
- through 700 mm dla duphcate C.lL grav1ty mains each of length 400 m. from

Gorewada Tank 1t is drawn to the conventlonal treatment plant of capacity
113.5 MLD through 1200 mm dia M.S. gravity main. The filtered and
chlorinated water ﬁ‘o‘m't_he treatment plant is pumped to Seminary Hills G.S.R. . o

 of capacity 20.43 ML and Gittikhadan G.SR. of capacity 5.94 ML. Sitabuldi

G.-'S_.R. is fed from Seminary 'Hills GSR .-.thrcqgh 700 mm dia M.S. Feeder
Main of length 4000 m. o

_ Pench Project'-"Phas_e 1

- - Under Pench Phase - II".a' haby canal from Pench right bank canal to
" Mahadulla pumpmv station was constmcted to draw addrtronal 136 MLD of
- water. The raw water is pumped to the exrstmg B P.T. of capacrty 5.70 lakh -
trs. through 1626mm dia M.S. Rising Main of length 5.60 km from B.P.T.

water is conveyed to Gorewada tank throu0h 1500 mm dia P.S.C. 8 Kg crm’

Drnf_t Project Report - Existing Water Supp_l_\‘_ Scenario ' - ' Page -9
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gravity main of length 400 m. from Gorewada Tant{ water is- taken 'to
conventional water treatment_plant of capacity 145 MLD through 1100 mm
and IOQO mm dia P.S.C. 4 Kg./Sq.cm. gravity mains of length_65'0_ m and 325

 m respectively. Pure wate'r is pumped to Seminary Hills G.S.R. of capacity.

20. 43 ML through 1321mm dia M.S. Rmng Main of length 3760 m. In this
scheme two E. S Resat Janpatka and Sha.rda Rolhno Mill each of capac1ty 22.7

lakhs hters are constructed
Pench project._'-Phase I, Stage - I
Under Pench HI Phase -1, addltlonal 100 MLD water drawn from PRBC to

Mahadula pumpmg station through the baby canal Addltlonal pumps -are,

provided at Meahadula for Raw Water Pumptn0 A new treatment plant is also

- constructed at Gorewada The system is 1dent1ca1 to Pench I & Pench - II |

Proj ect

Population / Demand

In year 2000, NMC had appomted M/s Tata Consultmg Engmeers Ltd. (T CE) for

. preparation of Master Plan for water supply to Nagpur city. Populatxon pI‘O_]CCthl]S

_ were carned out during these studles wh1ch are reproduced below:

Population Projection by Various Methods

Sr. | _ ) L " Years ' -
N ' "~ Method e — : _
0. S 2000 | 2011 2011 . 2031
01. | Arithmetic . 18.36,145 | 2047538 | 22,58.931 | 24.70,325
' IncreaseMethod_ | R S o »
02, | Geometric . |22,90,196 |32,28,184 | 4550,340 |64,14,007
. ' Increase"Method . ' . ‘ '
03. | Incremental 1 18,92434 | 21.60,122° | 24,27.808 | 26,95,493
.| Increase Method ‘ , '
04.  Migration-Birth/ | 19,97,397 | 24,90,808 '32,05',884_ 42,08,420
death Rate Method - '

Draft Project Report - Existing Water Supply Scenario _ o : Page - 10
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Sr. . " Years
No. Method . - - —
' ) ' 2001 2011 . | 2011 2031
05. Graphical Trend 21,50,000 |28,30,000 | 36,90,000 . 47;50,000

The Master Plan report and the population pI'O_]CCf.lOIlS made therein have a]readv ,
been accepted by NMC Hence populanon pro;ectrons by Graphical Trend Method -

adopted in Master Plan report form a bas1s for calculation of water demand in the

present report. .

. Proiected popula.tion of slum areas are as follows:

" | Year

2004

2011

2021

2031

Slum Population '

8.23.900

©9.90,500

12,91,500

116,62,500

It is estimated that ai-_present, out of the tola_l slum population appro;dmately 40%
- habitants are served through public stand posts whereas balance 60% are served

through house connection. NMC has drawn plans to encourage indiv_idnal house

connections in slum'areas' It is” estimated that dlere will be approximately 10%

decrease per decade in the populahon served through stand posts and correcpondmg :

increase m house connectrons

' Year wise populahon figures served through stand posts and house connections in

- slum areas are as follows

1. - Years
SL Description — ‘ —
Co IR - 2004 2011 2021 2031
01. | Slum population with 494340 | 6,93,350 | 10,33,200 | 14,96,250
| house connections l ' -
02‘_- Slum population on stand 3,29,560 | 3,97,150 | .2,50,300 1,66,250 |
. | post supply . o
Total Slum Population | 8,23,900 | 9,90,500 | 12,91,500 | 16,62,500

Draft Project Report - Existing Water Supply Scenario
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. Thus for the purpose of water supply, the total populatxon is divided into two

categones as follows

Total Population

23,50,000

28,30,000

36,90,000 -

47,50,000

Population served through -

Bouse Connectiou

£20,20,440.

25,32,850

34,31,700

45,83,700

_ Populatron served through :

| 3,29,560

2,97,150

©1,66,250 |

stand post
‘Water Demand

3.2.1

Coo32.11 Domestic Demand

As per CPHEE.O‘mauual on water supply aud tre'dtmeut .(Third'edition (May, 1999)

revised and updated) the recommended ‘Maximum' Water supp13 in lrter / capita / dav

_ (LPCD) is as follows:

Metropolitan & Mega Cities -

Recommendation

is existing / contemplated -

Provided with piped water supply where sewerage System

150 LPCD

: Note:

® _In urban areas, Where water provrded through pubhc stand posts 40 Iped

should be considered..

A}

@) - Flgures e\clude "Unaccouuted for. Water (UfW) whrch should be limited to

15%.

- (i)

Figures include requirements of water for commercial, institutional and minor

industries. However, the bulk supply to . such establishments should be

assessed separately with proper justlﬁcatron

Draft Project Report - Existing Water Supply Scenario

Page - 12,




Augmentation of Water Supply to Nagpur City STC with DRA

With the above recommendation, treated water demand has been considered with
150 Ipcd for water supply through house service connection and 40 Ipcd for the

population, where water is provided through stand post.

3.2.1.2 Non-domestic (Bulk) Demand

Nagpur has many large institutions and organizations like NEERI, Railway, MES,
VNIT, Govt. Medical College & Hospital Air Force maintenance command etc.
which requires bulk water supply, hence institutions / establishment with 100 mm
and above size service connections are treated as bulk consumer and its water
demand based on NMC billing for 2004 has been considered separately and worked
out as 37.95 MLD and further projected proportionate to population growth.

SL Years
Descriptien : :
‘No. _ 2004 | 2011 | 2021 | 2031

1. Non-Domestic Bulk Demand in 37.95 45.70 | 59.59 | 76.71
MLD

3.2.1.3 Fire Demand

As per CPHEEO Page-12 recommendation fife demand is calculated in kilo
liters/day on formula 100V p where, p = population in thousands. The 1/3 of the fire

fighting requirements from the part of the service storage.

Years
Sk Ne. Description i .
2004 2011 | 2021 | 2031
1. Fire Demand (ml) 4.85 532 6.07 | 6.89
32.14 Other Water Demands

It is intended that the Pench-IV water supply project, when implemented, will cater to

the following apart from NMC area.

I. Village in fringe areas
2. CIDCO area

Draft Project Report - Existing Water Supply Scenario Page - 13
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5.0 _Inteniatiodal Cargo Hub
4 Kamptee Cantonment .
1. | Vi.l'lage_s in Fringe Areas
- There are aporO\inlatel\ 125 villages located within- 5 km. area outsidei o
NMC limits. At present these villages are being served through varions _ _
schemes 1mplemented by Maharashtra Jeevan - Pradhikaran and Zilla - ¢
Parlshad. The schemes so implemented have been designed for a supply of
40 lpcd. It is however intended that these villaiges'be served at the rate of 100 .
" Ipcd. Thus the deﬁcn of 60 Iped (100-40) is proposed to be met w1th by the ‘
Pench-IV project, w hen implemented.
" Year wise water demand of these villages to be met from Pench- IV Project is
* summarized as follows: : o
. . . .  Years
SI. No.. " Description —— — -
' S - 2004 ] 2011 { 2021 | 2031
I . | Villages inBastarea - | - | 9.01 | 1063 | 1247
2. | VillagesinWestarea | - | 10547 1278 | 17.74
3. |VillagesinNortharea | - | 7.99 | 984 | 1170
4. | Villages in South area - 274 | 398 | 477
Total | - [3028] 37.23 | 46.68
2. _CIDCO Area

The year wise demands of C[DCO area, adopted m Master Plau are as

follows

Year | 2004 | 2011 2021 2031

DemandinMLD | - | . 420 462 | 5830

Draft Project Report - Existing Water Supply __S_cc_nh_ri_'o : ' ' o Page - 14
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"~ 3. . International Cén_*go Hub _

. The year wise demand of Cargo Hub as conveyed by their Supermtendmg

Engineers are as follows

Year 2004 | 2011 2021 12031
- Demandin MLD | 40.50 43,60 16420 10750 |
4 Kémptee Cantonment

Kamptee cantonment area 1s bemg supphed with 10 Ivﬂ_,D of treated water '

from Kanhan Water Works Thls demand is expected to remain constant.

The year wise net demand of water, at consumers end, therefore works outas .~

“under:
SL _ _ Years
~ Description - — T —
No. | | 2004 | 2011 | 2021 | 2031
. Population served through | : _ _ _
‘house connection @ 150 | 303.07 | 379.93 | 514.76 | 687.56
lpcd. .
2. Populatlon served through - R B I'-_' '
A 13.18 11.89 | 1033 | 6.65
standpost@401pcd A L
3. | Bulk-Non Domestlc _ o - N
37.95 .| 4570 | 5959 | 76.71
,Demand - ' o S .
4. | Fire Demand 485 | 532 | 607 6.89 -
5. | Villages in Fringe Areas - 3028 | 37.23 | 46.68
6. | CIDCO Arca’ - | 4200 | 4620 | 58.80
7. | CargoHub - 4050 | 4360 | 6420 | 107.50 -
8. | Kamptee Cantonment 1000 | 1000 | 10.00 | 10.00
' Subtotal | 50.50 |.125.88 | 157.63 | 222.98
Grand Total | 40855 | 568.72 | 748.38 .| 1000.79

- Draft Projcct Report - Existing Water Supply Scenario
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_ _Arirlexure, Table No.{(1) | E - .
STATEMENT OF WATER DEMAND o ;
0 ear201 aar:202 8

Fringe Area &
CiDCO

Fringe Area &

Fringe Area & ;
g oo | MHAN | Nagpurciy

CIDCo

Fringe Area &

MIHAN Nagpur City cipco

Nagpur City

: tal.Populat , 0003 L 830,00 :3,690,0¢ 750,00(

1.1Total Slum Population 823,900 . 990,500 1,291,500 1,662,500

1.21Slum Population (with House coinnection) 494340 ' 693350 , : 1033200 _ 1 1496250
329,56 297,150 ' ] 258,300 -

37998 | '} os1418 | | ‘es7s6,

~ HIG, MIG, LIG Slum with house connection] 30307 &\
8 - G . .
Slums with stand post.supply 1318 | = ' 11.89 : 10.33 | 6.65
biNon Domestic. : R - _ B — —
- Commerclal, Institutional & Minod ., ' B . 1 1 : ' ' BN .

o industries with Bulk Supph} . 379% | L 4.7 ] sese | | e
c{Fire Demand - e R X , 1 532 .~ ] .07 - 6.89 | -
diFringe Area (villages in 5.0'Km circle) : ‘ ’ NA. - U 30.28 _ 37.23 : .43.69
e|CIDCO (Meghdoot) o , | NA. 8 . | 4200 | . 48.20 _ : | 58.80.
f Speclal Projects (Multimodet Interna tional Hub - ' ‘ ‘

4050 | | | 4380 : 84.20 | - ; 107.50

Airport at Nagpur) MIHAN-

% Losses in P.W. Transmission
Treated Water Demand for P.W.Transmissio NA : " 100.15

A




Table No.

(2)

STATEMENT OF WATER SUPPLY (As per Master Plan upto 2031) -

f—

"sr. -Year 2004 - Year 2011 Year 2021 Year 2031
: ; Particulars ; : N .
- No.- % mid Mm°iYr. |% mid- | MmYr. mid MY, mid Mm®/Yr.,
1) /S0 (
J
4l ;_
2 Actual Intake as per Measurement . "
3INRW on Kanhan (Raw water) 37.65 13.70} ‘
5|Less Raw Water Transmission losses 2.54 3.01 3.01 3.01
6|Raw water @ WTP - ' 124.21 147.69 147.69] 147.69
7 Less WTP losses = - 5 6.21] 1 1.48 1.48 1.48
" 8|Treated Water @ WTP . 118.00 146.21 146.21 146.21|
~ 9|Water Supply to Kamthi-Cantonment 10.00 10.00 ' 10.00 10.00
10} :

1l
2 Actual‘ Intake As per Measurement ' 371.6_3'
- 3|NRW (Raw Water) 88.67 32.40 !
" 4/Raw water Supply to Gorewada lake . o : .. A ' . S N -
for Pench WTP (at Gorewada) 371.63 . 520.6 190.0 52_0.6 190.0 520.6 190.0
5 Raw Water of Gorewada Iake for Gorewada 17.20 17.20 17.20 - 47.20 :

-7 Less Rew Water Transmlssmn Iosses 2. 7.78 2 10.76 10.76 10.76 i
8|Raw water @ WTP 527.04 527.04 527.04 ;
9|Less WTP losses = 1 5.27 5.7 527

10{Tr

1

"2{Less Raw Water Transmission losses X
3|Raw water supply from WTP 0.00 0.00 171.50 343.00
4|Less WTP losses = 5 0.00 1 0.00 1.72 3.43

Treated Water Supply from WTP

480.00

667.98 837.76

1007.55

Vi |

" Less P. W. Supply to Kamthi-Cantonment|

10.00

10.00 10.00

1000




Augmentation of Water Supply to Nagpur City STC with DRA

4.0 PROPOSED WATER SUPPLY PROJECT
Refer Annexure-1 Summery of proposed works (Part-1)

4.1 Need for Project
Pench Dam Project has provided for a reservation of 190 Mm’ / year (520 MLD) for
Nagpur city and 40 Mm’ / year (110 MLD) for water supply to proposed
International Cargo Hub. NMC will be supplying water to this cargo hub and hence
in ultimate stage NMC has to plan for total of 230 Mm*/year (190 +40) i.e. 630

MLD of water to be obtained from Pench Dam as source.

NMC has already constructed facilities at Gorewada for treatment of 346 MLD of
water which amounts to drawl of 127 Mm?/year of raw water from Pench Dam
source. This present drawl is through the Pench Right Bank Canal.

Pench Right Bank Canal is in a bad state. The lining of canal is damaged at
numerous points. Further number of lLiead as well as cross regulators so also
aqueducts are damaged and have heavy leakages. Dependability of.the Pench Right
Bank Canal is therefore in question. Since major water supply to Nagpur city is
from Pench Dam, the canal is required to be run continuously. Irrigation
Department is therefore not in a position to take canal closure for its repairs.
Irrigation Authorities are therefore continuously pressing NMC authorities for

making alternative arrangements for drawl of water from Pench Dam.

Under the circumstances, it will be prudent not to rely upon the canal and lift water
from the dam itself and convey the same to existing as well as proposed facilities

through a pipeline.

Raw water intake arrangements are therefore required to be design for 630 MLD

representing their total quantum of water to be availed of from Pench Dam.

It is not advisable to rely upon a single pipeline for conveyance of raw water. Hence
it is proposed to lay two pipelines each with a carrying capacity of 315 MLD each.
Another advantage of laying two pipelines is that the capital expenditure can be

spread over two stages.

Single pipeline of 315 MLD capacity will not however be able to cater to even the
existing requirement of 346 MLD at Gorewada. It will therefore be necessary to

partially continue with the existing system of drawl from PRBC. Hence out of 315

Draft Project Report - Proposed Water Supply Project Page- 16



Augmentation of Water Supply to Nagpur City : STC with DRA

mld supply through proposed 1930 mm dia pipeline, 115 MLD will be supplied to a
_new water treatment plant at Godhani (through proposed 1422 mm dia pipeline) and
200 MLD to existing BPT at Gorewada (through one of the 1626 mm dia existing
pipeline). ' | |
Balance requirement at Gorewada will have to be drawn from PRBC till second
phase is completed and will be continued to pump from Mahadula to Gorewada BPT

through second 1626mm dia exiting pipeline. (Refer Key Plan given in Annexure-1)

4.2 Proposed Scheme
The project components consist in:

1 The intake facilities at Pench (Navegaon Khairi ) reservoir at pench river
course. The units are designed for total intake capacity of 630 MLD. This
will include pumping facility of 630MLD raw water up to Break Pressure
tank having total head as 48 meters, in two phases, each of 315 MLD along

with the necessary electrical sub-station of appropriate capacity.

2 60 meters long raw water pumping main from the pumping station to break
pressure tank, located near Head Work Site comprising of 2032 mm (OD)
M.S., pipeline of 20 mm shell thickness. The same line will cater for Phase-IT
flow of 315 MLD.

3 Construction of circular break pressure tank on hillock near H/W site with

following features.

10m

i) Inner Diameter of Tank =

ii) Bed level of Tank = 353.000 m

iii) Top level of Tank = 363.000 m

iv) Inlet to Tank = 2032 mm (O.D.) M.S. pipe

v)  Outlet from tank = 1930 mm (O.D.) M.S. pipe

vi) Overflow = Combination of 1930 mm (MS) and

2000 mm (id) RCC NP-3 pipe

The unit is designed for 630 MLD flow

Draft Project Report - Proposed Water Supply Project Page - 17



Augmentation of Water Supply to Nagpur City STC with DRA

4 Raw Water Transmission Main from BPT to bifurcation point at
Mahadula of 1930 mm (0.D.) mild steel with shell thickness of 10
mrh, 20 mm CC outcoating and 12 mm CC inlining, for the length of
about 27.5 km. For Phase I

Second line may be of same dia to be proposed in Phase —II

5 Bifurcation arrangement at Mahadula, to bifurcate the incoming 315
MLD of flow in two branches. One branch carrying 115 MLD of flow
upto proposed WTP location at Godhani and second branch will get
connected to existing raw water transmission main of 1626 mm (0.D.)

MS pipeline feeding Gorewada.

In Phase II, tapping arrangement at Mahadula will be provided for
cargo Hub (MIHAN) project for the flow of 115 MLD and remaining
flow of 200 MLD will get carried (from Mahadula to Gorewada BPT)

by existing transmission main of 1626 mm (O.D.) to Gorewada.

6 Raw water transmission main from bifurcation point at Mahadula to
proposed WTP location of length approximately of 2600 m and 1422
mm (0.D.), 10 mm thick size carrying 115 MLD of discharge.

7 An ultra modern state of art water treatment plant of nominal capacity
of 115 MLD capacity of Godhani.

8 Pure water rising main from WTP at Godhani to existing MBR at
Governor House of size 1422 mm ¢, MS 10 mm thick and length about
7500 m.

9 Strengthening & extension of existing distribution network including

ESR's and distribution mains.

Draft Project Report - Proposed Water Supply Project Page - 18



Augméntati(m of Water Supply to Nagpur City A _ o T STC with DRA

50  PROPOSED SYSTEM : CONCEPTS AND DESIGN .
51 .. Head Works
- 5.1.1 - Intake Arrangements

An Octagoh shaped intake structure is proposed to be constructed in the bed 'of
river itself consxderlng ( though very remote) the possxblhty of flow being:
restncted to the original river channel. '

* Salient levels at Pench Storage area

River Bed Level' o - 304.000 MRL - .

CanalBedLevel - 310.000 MRL
LowestBadLovel - - 314000 MRL -
‘vFu_l;l,ReservmrLevel_. - - 325000 MRL.

Highest FloodLevel - = 327.000MRL

Intake structure has been designed with following considerations.

)
) o > Provision’ agamst fallure to supply because of ﬂuctuatlons in water level or
) S _ | channel mstablhty ‘
)) B | . R Pre\tisiou for water Withdrawel at various depths where desirablc and |
)f - feasible,. T |

> Protection against hydraulic surges, floods, ﬂeating debris,'bOats‘,and .
; - barges. . L . . |
; L » Location of the intake to provu:le water of the best avallable quahty to
J " © avoid poliution and to prov1de structural stablhty
th) o : )» Provision of racks and screens as requ1red to prevent entry of obJects that
D - . might damage pumps

Draft Project Report - C(mu.ipt.\ and Design S ' _ 'Pug'c - 19



© . Augmentation of Water .S"uppl}' {0 N;lgpur City ' . _ STC uitl‘i_l)_R'.L\__ co

> Provision of adequate space for routine equipment cleaning and

maintenance

> Provision of facilities for removing equipment. when major repairs are = .
necessary ' ' '

> Location and design_to'min.imizle damage to aquatic life -
The intake structure is desighed_ to draw 630 x 1.5 = _945 MLD of water,

Actual drawal w111 be thorough ports 2. 5 mx 1.6 m - 4 Nos each at two A' ' |

__levels

- ‘Emergency- / De_s'ilting ports ere»prot/ided A\.zvith_' sill at lm above river bed level

(RL 304.000 + 1.000) i.e. at RL 305.000 M

- Thimble mounted sluice gates are'-proVided to regtilate _theﬂow through- these

gates. .

" Two intake cortdhits -each. cap’able of conveying 472.5 MLD will be laid from
intake tower to pump sump. The interrial diameter of the conduit (RCC NP- |
V) will be 2600 mm slope of the pipe lme has adopted con31der1ng all the '

transrent losses

The length of the condu1t w111 be 500 m. Smce the dlameter of the conduits is

fairly large no mterrnedrate 1nspectlon chambers or access shafts are proposed

As the intake tower has to be accessible at "51'1"{{{:15;]i{."é".'é.'_ approach bridge of

4 m wide with rail and trolley arrangement, suitable for O & M facilities is -

proposed.

Draft Project Report - Concepts and Design. A : S “Page - 20
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"~ Augmentation of Witer Supply N agpur (_m o e o . STC with DRA’

Hydraulic Design Sunuiihry I_xll__take Works At P.e.l.l(.:h Res;erv'oi'r

a) |

Daté

Fow " 630MLD _
Minimum Water Level (RL) " 314000 m
Maximum Water Level (RL) . 325.000m -

Followixig references are'cohside_réd for the design of Intake Works '

Cow

b)

AWWA Water Treatment Plant Design III rd Edition - 1998

‘ Watér.Works Eﬁgi_neeriﬁg Planning, Design and Operation, Syed R.

Quasim, Edward M. Mothley & Guang Zhu., Prentice Hall Inc. 2000

IS 13349 : 1992 Spec:1ﬁcat10n for smgle faced Cast iron th1mble '
| mounted slulce gates Bureau of - _ Indlan
Standards ' '

Water Supply - Fifth Edition

- Alan C. Twort, Don D. Ratnayaha & Malcum J Brandt”

Fifth Edltlon 2000

| IWA Pubhshmg, London, UK
~Manual on'Wat.'er _Siipply & Tréatmeht o _..

Intake Strhcture

" Proposed capacity = 945 MLD
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Augme ntation of W ater Supply to N: agpur City .

Ss5111

S d)

) No.'of streams
~ Sluice Gate =
- Gate inVert (Sill)

i

Coarse Screen

13 mm spaced at- 4 cm c/c
‘No. of bars

Rac_k width

- Water depth -
Velocity through screen’

Intake Conduit”

No.' of conduits -
Type of construction

Actual velocity -

Slope of pipe required |
Design of Intake Ports

: Design Discharge _
-~ Intake works to be desrgned for

Discharge through each port -

The inlet port size proposed is

STC with DRA

2 each carrying 472.5 MLD flow - |
2 5x1.6 Four Nos At each level
3224m 4Nos &311 4m- 4Nos

= 87 Nos.

= 35m
= o34m0
= 2’N‘.os;.'l
= Pipeline .
=L 03mss

= 020/1000m

630MLD
15x630. = ~ 945MLD

- Total four (4) No of ports are proposed ata smgle level

945

e

23625 MLD

2.7343m’ / S

2500 x 1600 mm .

Draflt Project Report - Concepts and Design
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Au_gmcntatidn of Water Supply to Nagpur Cf()‘ :

“STC with DRA

- Actual velocity through port will be

2.7343

= (25x16).

o 0.684 m/s

When the water level is below the éofﬁt, it will act as weir-

A Q

1.705 bh*?

Considering the 2 end contractions and approximately "h" as 1.4 .

3/
h32

Head loss |

LEVELS OF PORTS |

-Sill - 311. 40
e

Soffit — 306. G0

2.5-(0.1xnxh) .

25-(01x2x%14)

222m

2.7343

1705%2.22

0.722

080m

Deaft Project Report - Concepts and Design
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- Augmentation of Water Supply to Nagpur City

STC withi DRA-

5112 .  Designof Coarse Screen

Provide - 13 mm x 50 mm bars @ 4 cm c/c

Rackwidth ~ =  35m =  3500mm -

Nb. ofopéning . = 1529:88Nos.- '_ o

- No.ofbars . =  87Nos.

e
O

T
UL

MAnng
nnnn

2.5

3.0

3.5

Flow at- intake = 945 MLD at Single level (i.e. thr_bug_h 4 NcST of ports) :

<. Flaw in cach port

Approximate velocity =

Va =

Area of bars -=

2.75 ;113/3

¥=237MLD

2.75

0210 m/s

87x0.013 x 3.4

3.85 m? _

Draft Project Report - Concepts and Design

Page - 24



¢ -

‘Augmentation of _W:'ltcr Supply to Nagpur City L R ‘ o CSTC with DRA

5113

- Velocity the screen =~ =2

Loss of Head through screen = | =

- Design capacity = 1.5 Times -

" Net area = (35x3.4)-3.85 °

= - 805m?

Vs =  034mfs

1 0342-021
=X ()
070" 2~ 07 % 2x93I

1 - Vs’-Va?

= . 0.005m

If the _sqreé_h is clogged by 50 %, Vs will-. be doubled i.e. Vs = 0,34x 2

. ' Lo L : é_ 2 2__  2 -
In this case Hr o 1 (Ys. Va )=‘——1'—>’<(0'68 0.21 )

070" 2g. © 07 = 2x9.81

10.030M

Hydraulic Design of Intake Conduit

H/W - Capacity © 630MLD

= 15x630

= 945MLD

Consider two streams for intake :

Each conduit will carry = -9-51—5—

7
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Anglﬁcntation of\\"utchqul; lo'N:ggjmr City S : ' L 'S'I-'C_“.ilhl'JR.f\.

o | | 472.50 MLD discharge
472,50 MLD = 547ms '

With Ave. velocity of 0.9 m/s, the diameter required works out to @ 2780'

_ mmp
' A&Q}Stiﬁg -:2600:mm, R(;C NP 4 Pipe, with Eé.rrél_thickheﬁs'_#. 215 mm
-Velocify fvérks t(; .=  : 1.03 m/s
Calcﬁlétion For,Sl(;be -

- :Discllarge = . 4725 MLD

= -"5;47 msl.S'
s A'rga’. = N "'%':;('-2.6')3 |

= | 5.369} m?
Actual Velocity = ,'»1.03_n1/s W) | :

Slope rgquiréd can be"callcﬁ'lated by,

V. = 4567x10°xCxd*®x (9%
1.03 = 4567x10% x 140 x 2600 * x (5) ***

o
I

0.25 M/ 1000 M
. _For 500 m length o'fcon“duit,.’ ' |

0.25
H, ==

=0.125m - {1} - |

© Draft Project Report - Concepts and Design o o : ' Page - 26



Au'gmcni.ation of 'w-,.:c.- Supply to-Nagpur City _ _ ' . : STC‘ with DRA

’ H/L at en:trance n cbnd_uit the Dell mouth '-

V‘.

= 60l 03) —2 16x10°m - [2]
2><9

“H=0.

H/L at exit

o= 1 -l (L0’ —054 '[3] |

2G ,2x9.81._
[1]+[2] +[3] =0.125 +2.16 x 10 +0.54
= 0.181 n;'éé_y 020m -

| Ihv_er'_t- of Intake cbnduit at Intake Tower 306500M o

~ Invert of Intake Conduit at sump well - 306.500 - 0.20

1306300M
51.1.4 Structural Design Of Intake Conduit
Material o = RCC@NP4)

Internal diameter - o= 2600 mm .

_=. 3030rﬁm

Widthoftreach = 3030+500

Draft Project Report - Coneepis and Design ' o o ' o ‘Page - 27



Augmcn(m'im:' of Waicr Supply to Nagpur City

" STCwith DRA

'.Depth of trench to pipe invert -

: Umt wt of Fill material -

~ Depth of fill hiatcﬁai ové_r._top of pipe (H)

S

3530 mm (B) -

13MMax) .

18KN/ni’

A

" 13-3.030

10M

| Vehicle load on pipe due to fill fnatefial (We) -

bl

.Wc_.,

0

= 2.'832, Ct=1.75
3530 T T

Cwm

i

CWe 175x18x(3.53)

i

For X=2/10, ForX=3/10
'_Ldad factor Fe=2.6

' Minimun_l cracking load

Il-

$392.51/2.6.

15096 KN /M

“As pér, 18 < 458 2003, Load to producs 0.25 mm crack= 16670 KNM

CtWB2 -As per clause -

A-1,1S783:1085

39251KN/M
- 1S:783-B1

- F=3.6 -

392.51/3.6 -
109.030 KN/M' -

- Hence Provide RCC, NP4 Pipe with Bedding and support c.ou’di'liuns' as shown.

- Draft Project Report - Concepts and Design
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Augmentation of Water Supply to Nagpur Ci_ty o ‘ o STC with DRA

‘OD.= 2600 + 2(215)

. ‘ ) ' l ) ] . .
- 5:-3_;(3_031-909:11\/[ As per Clause B- 1
b 10 - . [ IS785:1985

100 MM

N o \wmm ofcradle=D+200 -
Reinforced Concrete where . e =3, 2300 Say 3.3 M Mlmmum S
Area of Stecl""

‘Area of concrete at Tvert o

Design and construction of sani_taxy & stonn_se\\>_er ®211) - -

P=0. 4%—

As-per WPCF Manual of pxactlce No 9
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Augmcnt.ltmn of Water Suppl\ to Nag gpur Cm R ' . - S STC with DRA
. 512 ‘Mechanical Works - Ray? Wﬁter Pumpihg Station
5121 Scope

- The scope covers fdlloWing: '
()] Prbviding 315- MLD _pumping statien at Naveoaen ‘Khairi with

- provision for future expansion ie. prov1d1ng 630 MLD pumprng |

statron (for immediate and future too)
| ®) | -Providing, installihg electrically opereted penstoeks at various le'\re'ls
(8) Penstocks.

. (a) Atmtakestructure S -
() in the dlstrlbutlon chamber at the end of the condurt

- (B) Screens
@) Provrdmg coarse screens (ﬁxed) _
(b) Prov1dmg mstallmg, electrrcally operated removable
screens in the drstnbutlon chamber near sump & pump
house, ' | L

()  Sump a_rrd pump house

(4) . Vertical turbine pumps 4 | o

(6) " Valves

NG Delivery pipiné
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"Augmentation of Water Suppl\ to N (I"pul' City : o : - STC with DRA ‘

@®)

Sump Pumps

51.22 - References:

| Following references have been consideréd' in the design of pumping station

.' and equipments.

R (i) | Hydraulic design of ﬁumps, sumps & intakes -MJ Prosser
(i1) - P_ump Haﬁdbook -Karasik, Messing, Cobper, H_ealﬁ ‘
(iii)- Water Works Engmeermg (planmng, de51gn & operatlon) Quasxm '
' Motlay, Zhu ‘ ' .
(iv) CPHEEQ Manual
W) . Hydraulic design of pump.sumps; and intake -iS -'_15310 -2003 o
o : (ﬁ/i) Cast Iron siﬁgl_e fac'_ed thi_mble"mounted sluic_:e gates -IS -13349 -19_92 :
(vil) Pumping staﬁon'desigxi,-Robert L. Sénks '
(viii)- Relevant B.I Standards
. 5.1.2.3 Pumping Station -
Design éonsiderations o 3 S
(i) - Size of sump to avoid vortex, starvation etc. _
- (i)  Adequate submergence to prevent ca\}itation,at"lowest water level
(iii) - Keeping approach velocity within limits
(iv)  Selection of pumps to suiit maximum and mmlmum ﬂow requirements
" ofthe system at better efficiency.
Draft Project Report - Concept and Dc:sign ' - _ Page-31
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Augmentation of Water Supply to Nagpur City o ‘ " STCwith DRA -

(V) I, | 'Matenals of constructlon to suit the quality of water pumped
(vi)  Smooth operatlons easy maintenance, control and monltormg
(vii) AWorkmg space, loading, unloading famhty, easy. access to all

equlpments for operatlon & mamtenance R

'_ (viii) N01se and v1bratlon level within permlsslble hmlts and safety
The G.A drawing covering all above pdints as proposed is enclosed.
| Thepu_m-p'ing station shall be. near the road, in the area so 't_hef.sub
station of about 40 m x 30 m. shall be constructed exclusively for this
and in the close vicinity of pump house, to fpfevent voltage drop. )
' The details arc provided in the para 3 below:
5124 ~ Penstocks
 Penstocks are consid_ered fejr regulatien~ of adequzi_te flow at different ..le'vels of
_ reservoir including em’ergency_ operation and also at the entrance - ef the

distribution chamber and are for isolation of two compartments of the sump.

- Thus two nos. of penstocks are prov1ded at respectwe levels All these

penstocks are operated electrically. The levels and locatlons are as under:

(a)  Location: 1ntake Tower

Size Operetihg

Sl .Lev_el Qty. | in - Head | Type o IS
‘ - ' | mm (mirs.) o
' i - 13224m [4Nos. 5 | Flange .ﬁek
I {3114m [4Nos. | % - 15 Freme'Slu_iCe gate | o
1T |305m. | 2Nos. | % 22 Wall  mounted |
iv [3065m. |2Nos. | § 22 through CI wall E’;’
_ o : _
' - thimble
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Augtuenm(i(m of Water Suppl__\'-to'Nagpur Cit_\' ' : ' © STCwith DRA :

~(b)  Location: Distribution Chambers

. S Size in Operating ‘ I
SL | Level | Qty.  mm Head ) Type IS )
‘ L T (mitrs)
() |3063 [ Nos.|2250%2500[22 | Flange Back )

Frame sluice gate
‘Wall . - mounted

(i) [ 3064 . |1 No. | 2000 2000| 22
: 4 {0 ; ‘ through CI wall

 18-13349

thlmble

- All these posmons are shown in G A Drawrng Desrgn features are covered in

mtake structures

The ve1001ty at d1str1but10n chamber is 0.97 m/sec (1 e. Q/ A 5 46/(2 25 x' |
2.5)= 0. 970) |

‘ .' The penstock shall be m cast iron constructron wrth grade FG. 200 The’f -

penstock shall be desrgned 50 as’ to ensure tight closure wh11e malntalnrng R

- freedom of door movement durmg operatlon 50 as to minimize shdtng wear of Lo

seahng faces The penstocks shall be su1table for seatmg and unseatlng head_ r

.application and shall be upward openmg type V

‘Non-ferrous metal Sealing faces shall be made from acCurately machined :

‘gunmetal or bronze str1ps beded and fixed in machlned recesses by non- o

-corrodible countersunk screws. The faces ‘of the strip shall be hand scraped to
. watertight ﬁnlsh and operatton of openmg and closmg The spmdle of
pensto»k shall be r1s1ng type. The penstock shall .be provrded with suitable
'hand wheel of adequate dlameter and bevel geared headstock sultably .
desrgned to ensure that operatmg force required at the rim of hand wheel does -
- mnot exceed 200 N. Dlrectlo_n of openlng and closing shall be marked on the
| -handwheei ‘The threads of rising spindle: shall he suitably covered to protect
from weather by means of weatherproof polycarbonate tube cover securely o
fitted. The head stocks shall be mounted on the ﬂoor as shown in drawing.
- Thrust tube with fixing bracket and spindle guide - plates or alternatively .
-tcchniCally equal arrangement s_ha]l be provided to absorb thrust in both_

- . direction of operation.
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- Adjustable type C.I wedging devices shall be crovided to allow for future on |

site adjustment of wedges to enable | appropriate Wedgirlg action and' _

compensate for possible we'er of sealing faces.

) Gate position indicator shall be provided.

Material of constnrc_tion of penstocks shall be as b'elcw_:

'devrce stop nut, yoke

[Gate frame, shutter, wall thimble, | CIFG 200 1018 210 _
headstock, stem guide bracket wedgmg L

Wedges sealing faces, operating nut - Gun metal L‘TB-Z to 1S318

studs anchor bolt. .

N Spmdle and-spindle couphng, fasteners Stainless steel AISI— 304/,31'6A .

(é) :

Coarse Screen .

10 number of coarse screens are prov1ded in ﬁont of penctocks These

screens are fixed and mstalled vertlcally $0 as to prevent entry of

wooden logs. and similar objects into the 1ntake structure The 51zes of .

" the coarse screen are 3500 mm x 3500 mm. and shown in the drawmg .

_, of mtake structure The de51gn is also covered in the 1ntake structure.

*

© |

~Removable Screens’

The intake conduits are terminated in the di_stribiition*cha_mbers where -

 the 2 no. of sliding and removable Steinle'ss steel screens 304 having 40

mm. “spacing will be ‘installed for éach pért. It shall be electrically
operated with wire rcpc thh' hoist and will be lifted at 328 MRT. so

that one Ascreeri wil_l always be in position to obstruct the debris leading

~ to sump.
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" The _size' of the screens is;

2800 mm. x 3200 mm. and the veloclty through screens is 0. 609 m/sec

~ Four Numbers of such screens will be prov1ded in each dlstrlbutlon

‘ chambers (ports).
5125 Shmp and Ptlmp".House-
Present requirement . - 315MLD
Future req'_ﬁirement‘_‘ o S :315 MLD
Total .. . . " 630MLD .
Desighed -capacity_ o - 1.5% 630 = 945_,1\_/11.D -

Houlycapacity - .- . 39375m’(945 MLD)
SR BT - 26250m’ (6301\4],13)_"
- 13125 (315 MLD).‘-l' |

- Two compartments of the sump are prov1ded with. 1solatlon for malntenance o
and desﬂtmg w1thout affecting water supply and havmg the total capacrty of

sump thh two compartments - 6750 cubic meters._

For effective water height of 15 mieters, thlS is.aboot-' 15 miniites capacity for -
630 MLD and about 30 minutes for the present flow of 31 5 MLD (13125 m3).'_ |

Width of sump: .~

) () ~ Chanmelwidth - 2000mm
(i) ..Straight pat’h‘tto pump R ;_ 4- SOOOmm
(iii) - Centre of bell mouth ofpump - 1000 mm- _ |
S (iv) Back clearance S * 2000 mm I

Total . - 10000 mm...
Width of pump house:

‘(i)j Rear clearance between wall & panel -~ - . 1000.mm:.
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(ii) "Width.of3.3 kV panel S e 2000'mm.

(i) Draw out space required ~« 2000 mm.
'(.~iv)‘ "'Working space' IR e - 2000 mm.
(v) Pump bay _‘ L _— "2(_)00m_m.v'
i) Dlsmantlmg _]omt NRV SV, BFV _ - 4000mm.

Total. . 13000,
 Say 13500

However the - pump house has to be spaclous well ventllated space for' N
" movements of operations, engmeers and same workmo space ‘As such the -

dehvery header is proposed outstde the pump house. The s1ze of the pump _
.'house is 38 meters long and 10 mtrs. wide with two compartment In order to

. have an approach from nearby road for loadmg, unloading bay at floor 328 . |

B o RL 5 50 mtrs Space is prov1ded One stalrcase 1s prov1ded in each -
I .. compartment. ' |
y L . : Provisions in Pu,mp House (Following provisions are _made) :

, . . . - . o . o . -

(i) - . Two compartments with isolation gate ™

)
) ‘ - ' a
Two compartment w1th isolating penstock to use any companment at a
) 4 .
o - time or both 51multaneously
v . . . _
) - ~ (i) " "Channel for streamline and uniform flow -
2 meters wide, 3.5 m. deep channel - e
o This arrangement is provided for uniform distribution of raw water to' -
. Co S all pumps in requxred quantlty Further the silt accumulation wxll be .
N o
J," ~done in channel for which a slope of about 5 degrees as shown in the
\i.
- drawmg. i§ provided with silt pocket of 1.5 m. x 1.5 . x 0.6 m.
\ - : . . .
C
. : e _ : r—— =
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(lii) - - The bottom of the pump house shall have slope towards the pumps. and o
the slope will ‘be-7°, for 3 meters and thereafter ﬂat ﬂoor for the

' remammg 5 meters
. _(iv) | Pomp Floor-(at 32é MRL). - |

_ '-The 'pump‘.wil_l_ be .installed as shown in the drawing. The space

- between -pumps, clearance. and submergence is as per. hydraulic B o

institute standard and references. The dlscharge head shall be mounted

on a base frame fabricated out of 400 x 200 mm. ICMC ! sultable o

_ISMB rigidly grouted to the RCC beam for which a slot of 1.5 meters x .

1.5 meters is required. The RL of this floor i 1s 328 m. i.e. one ‘meter -

- above the high ﬂood level The del1very plpelme shall also be laid on.
' thlS floor. .

. :A(V) ' Battery and Store Room, ,Retiring Room -

i ' The rear portlon of this ﬂoor shall be used for battery Sm x 3m x 3 m. |
and a storage room of 3m. x 3m X 3m One room for operators oﬂ" |

B duty or called as retiring room shall be provxded at sun‘able place on -

: the floor at 328 MRL.. "

| i) Pump House & iHeader suitable for 630 MLD

Pump house & header is desxgned for 630 MLD as dupllcatmn aﬁer 10
Lto 15 years aﬂerwards would involve hugc expendlture about 3 to 4
times' than the present besides disturbange in water supply. The
.- rehablhty and sustamablhty is considered in thlS respect as the inlake
s ueLuers designed for 630 MLD.

(vii)  Vortex prevention cones

The cones below the pumps shall be provided upto 950 mm to pxcvent

o vortex formatlon
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(viii) _Silting pocket_s & ports"

“15mx 1. 5 m x 0.6 m. s11t pockets 4 Nos. are provxded in the pump

: house

(ix)

__(xi)f

| borrowsof09mx06m

") * One each in the 2m x 3.5 m. channel near the centre of the

pump_house ~ 2 Nos.. .

b). .Onereach in the left and right “frontoorner_s of pump house'.—' 2.

- Nos.

The M.S ngld gr111 of 1. Sm % 1.5m. may be provxded at floors 328 m V

(4 No. ) and 331 m {2 Nos) for dlslltmg ports through a bucket of 1000

mm X 900 mm X 800 mm.
.Loading unloading_ bay at 328 MRL.

‘5 5 meter loadmg, unloadmg space is prov1ded at w1th approach_

drrectly for tank /] pumps from road

1.2 meter walkway

1.2 meter walkway is prov1ded around the 3 51des (51des and back) of

pump house to have access to dlstnbutlon ports for removal of debris

and also for observation. The same shall be camed through wheel :

Operating Floor (_ac]3_3_1 MRL) -

| The ﬂoor shall bc at 331 m. and 7 meters w1de upto pumps The glass :

panels with doors shall be provxded about 17. 50 m. x 5 m X 4m. on

~ both sides of the H. T panels The glass panels for the left hand SIde
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(xif)
(xiii)

(xiv)

(xv)

shall be provided while the one on right hand side would be

constructed afterwards.

Corbel ievel —336.000 MRL suitable for 15 MT.
Invert level of pump house roof — 338.500 MRL
Adequate light & ventilation

Adequate light and ventilation has been provided with access to

substation.

Toilet & Bathroom

The toilet and bathroom for operators, visitors is absolutely necessary

but not accommodated in the pump house.

The same shall be provided in the comer of sub station which will be

close to operators from pump house and those from sub station

Raw Water Pumps

1.

Governing Levels

River bed level 304.0 MRL

Sl I

Minimumn waler level in Pench Reservoir (FRL) | 314.0 MRL
Full reservoir level of Pench Reservoir (FRL) 325.0 'MRL
d | Highest 'Flood Level (HFL) - 1327.0 MRL
e | HGL required at Break Pressure Tank (BPT) 358.0 MRL

o

\ f | Floor Level ] ’ 328.0 MRL

\ g. | Ncarcst ground level at proposed puiup slalion | 328.0 MRL
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Thelevels at a to d above have been 'adopt"e'd- from the data furnished :
by lrrlgatlon department whereas HGL at BPT has been calculated
Calculations for HGL at BPT are ﬁ:mlshed subsequently in their
report. The. -ground- level at proposed 1ntake work is adopted as per.
actual surveys carrled out. ‘The ﬂoor level is decided consndermg

| safety1 €. 1 meter. above I-IFL
2. Type ofPumps 3

- . The choice is be'tween uertical turbine pumps and centrifugal pumps..
‘. The pumps will have to be located above HFL to av01d submergence in.
case of floods. The dlfference between HFL and minimum level i is 13 0
.M. Centrlﬁlgal pumps cannot work for such hlgh suctxon lifts and
_ :hence are ruled out Vertical turblne pumps 1s therefore an obv1ous |

 choice.

‘ Turbidity -of water is less than '50 N"l‘U since it is imp.ounded' and as

N such, self water lubricated- vertlcal turbine pumps are always preferred’ :
over oil lubricated pumps for ease of maintenance and do not require
any consumables for operatron 011 lubncated pumps are mstalled only -

- when the raw water charactenstlcs are adverse. -
" Hence self water lubricated V. T, Pumps are proposed.
- 3. Pump Nominal Speed

Pump size reduces with increase in the nominal speed', however higher

speeds result in increased wear and tear and thus higher maintenance

L _ cost. High speed pur.nps are also susceptible to __higher vibration and ,' B

noise levels. Considering the above aspects, general engineeri'ng___ ‘
practice and size of pumps involved it is proposed to provide pumps

~with a_nominal speed of 980 RPM (1000 RPM Syr_l_.);_- :
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4. Pump Specific Speed

" Pump speeiﬂc speed is the most importaht criterion.for deciding the '

‘number of operatmg pumps and there number of stages for th1s pump..

'From ma.mtenance pomt of view, mmrmum number of stages are

' preferred Pumps with low speclﬁc speeds have unstable perfonnance _
characterrstlcs whereas pumps .with very’ hlgh spem.ﬁc speeds are
sensitive to the varlatrons m total head of pumps The preferred range

of spec1ﬁc speed is 3000 to 4000 in US units or 58 to 77 in SI umts
5. . Duty Conditions
S a Total Head on Pumps |

o For calculatlon of statlc head on pumps mean water level

- [(325+3 14)/2 319. 5] has been consldered Hence the static hﬁ _
“works out to 38. 5 meters '

. Frlctlonal losses in 40 meter header of 2032 mm M.§ plpehne

: 20 mm. “thick and prov1ded w1th 12 mm. thlck mortar lmmg '
work out t0 0.196 meters..

" Hence the total head on pumps worked out as under: .'

Static head ... = 385m
Frictional losses in pipel.ine, valtre,- “ = 4224 meters
Entrance and exits (station losses) '.

Therefore Total head on pumps | = 42.72 meters L

Say 43 mtrs.
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b,

o Capacify o'f the scheme

Discharging capacity

©315MLD

Nonnally to overcome the interruption in power supply due to

<Iow frequency, low voltage about 3% addltlonal capac1ty is

o cons1dered

(3154945 .. =" 345

" say 325 MLD

The 4 nos. of duty pumps are proposed so that dlscharge of o

" each: pump would be 81 25 ml/day or 941 hters/ second

6. Pumps

- 6.1  Working Pumps

a.

‘The total capaclty of 315 MLD (325 MLD w1th 3% extra) will
be pumpe_d by operating 4 pumps in paral_lel. ' '

stand—bye pumps. 2 nos. of pumps will be prov1ded as stand- -

- bye ie 50% whlch is as per norms of CPI-IEEO

Imrneciiate + future p'u_mps ~The Iife_'of 'pu_mps Beipg 15 years,"6 :

nos. of pumps 'are proposed and 6 nos for future needs of

addmonal 315 MLD and as' such the pump house provxded for |

“ the 12 nos. of pumpmg sets. . . :

Single stage; VT Punip(self water lubricated)

Specific speed 30,0.0.-('.U.S. units) -

‘Nominal speed ' -+ 1000 (syn)
Stage - Single stage
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7. | Horse Power
The 750 HP (560 kW) pumps are required.

8. Column dia. = 700 mm. for velocity 2.44 meters/sec.
which is within permissible limits of

2.75m/secs. (CPHEEO page 673)

9. Bell mouth dia. = 950 mm. with velocity of 1.31 m/sec.
<1.50 m/sec as per CPHEEO, P-415)

10.  Column thickness = 12 mm. thick.

11.  Shaft dia. = 100 mm.

Discharging capacity = 941 Ips

Total head = 4272 m
Say 43 m

Submergence = 2700 mm

Head range : = 3imto50m

Shut off = Above55m

Efficiency = 80%

5.12.6 Codes and Standards:

The design, manufacture and performance of the V. T. Pumps shall comply
with all currently applicable statues, regulations and safety codes in the
locality area where the equipment will be installed. The equipment shall also

conform to the latest applicable Indian standards as under

1S1710 Vertical turbine pump for clear cold, fresh water.
IS 5120 Technical requirements for roto-dynamic special purpose
pumps.
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T512.7

5.1.2.8

5;1.2;9

5.1.2.10

Where the above standards are in conﬂlct \mth the stlpulatlon of thlS

spemﬁcatlon this spemﬁcatlon supersedes them

Design Requirements

'The 'equipment. shall be _capable of deueloping the requir'ed.tota_l head at'r'ated'

capacity for continuous operation. The total head discharge curve shall be

continuously rising towards the shut off with highest shut off -point. Pumps - |

' shall be identical and shall be suitable. for parallel operation wlth equal load™

division. Impellers shall preferably be of non over-loadmg type. Pumps shall. o

run smooth without undue nolse (85 db) and v1bratlons The magnitude of

o peak to peak v1bratlon at Sllp w1ll be lmuted to 100 microns at the bearmg o

 housing.

.. Features of Constructions

Pumps shall be vertical Turbine type ‘with_required number of stages not
exceedmg the requ1rement glven above and suitable for the service condrtron

stlpulated

. . Bowl Assembly

-.A pump bow]/bowls shall be. ﬂanged thh machmed matchmg of faces The

suction bell mouth to bowl. assembly, to column’ and to dlscharge head i. e. all ‘

- ]omts shall be flange _]omts The bowls shall be capable of w1thstandmg a

hydrostatic pressure equal to tw1c;e the duty head or l.S_nmes shut ofl head

* . whichever is greater. © o S

Suction Bell Mouth & Strainer

A cast iron/M.S. bell mouth not less than 950 mm dla Shall be fitted to the

suction nozzle to fimit the vclocxty The suction stramer shall be of S.8. Net

‘ pemng area in strainer shall not be -less than 3 times of entrance area of bell

-mouth. The shape and curvature of the bell mouth shall be- desrgned to
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5.1.2.12

' 5.1.2.13

streamlme the ﬂow of bowl suction. The thrckness of bell mouth shall not be

less than 10 mm.

~ Impeller

The".impeller/s shall be dyriamically balanced so as not to cause any vibrations

~ during operatlon The 1mpellers shall be closed type and shall be made in one .

piece . and securely ﬁxed to the stainless steel shaﬂ to assure accurate

adjustment of each 1mpeller The water passage will be ﬁmshed smooth by

hand. Balancmo holcs / dev1ce for reducmg hydraulrc thrust shall not be -_

: prov1ded

Wearing Rings

Wearind rlnos shall be renewable type These shall be held in place by'.
screwmg against rotatlon press fit or locked wrth pins, ﬂanged and screwed

Wearmg rmgs shall be prov1ded on both easing and 1mpe11er »

 Hardness of V\}earing rings shall be less by atleast 50 BHN than the impeller.

Shaft

The shaft shall be of stalnless steel and ﬁmshed to the close tolerance at the

" 1mpeller / bearmg ﬁxmg sizes.

T_he- design of the shaft shall also take into consideration the ctit_i_cal speed of -

the shaft, which shall be at least 20% abovelbelow the operat_ihg speed.

V The shaﬂ shall be properly balanced SO as not to cause any v1bratlons dunng .

operation and shall ‘have bush bearlngs of stamless steel, water lubricated.

Extra long beanng shall be provrded for suction and dlscharge bowls The

| hardness of bush bearmg shal] he less hy atleast 50 BHN than that of shaft.
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© 5.1.2.16

Column Pipe Assembly

Column pipes shall be of M._S( Fabricated heavy weight, flanged type each in
1.5-m length or less so that after complete e_rection of t_he pump/s the bottor of

stainer :shall be at RL 308 m and length of strainer shall . be adjusted

-accordingly. The total length of column assembly, bowl assembly, bell mouth

and strainer shall be 20. mitrs. for each pump.

The column 'assembly lengt'h' (including column pipes, bouvl assembly, bell

mouth and stamer) shall be adjusted con51der1ng, ‘the pump ﬂoor levels as -
given above. A matchlng pxece shall be prov1ded i€ requ1red The stlfteners
-shall be. prov1ded to all pipe ﬂanges The dlscharge head/tee and column pipe

dia shall be same. The dlscharge head/tee 1ncorporate fl.lll dlameter elbow
‘ Llne Shafts
" These shafts shall be of solid circular section,.’p'rep.ared from stainl_ess' steel

machined and ground thoroughly and coupled with screwed or muff -

- couplings. The shaft' sections shall ‘be provided with' non»corrosive and

abrasion resisting wearing surfaces partlcularly at.the location ot" each gu1de

bearxng Length of line shaft shall not be more than L. 5 m; each.
Line Shaft Beal_‘lngs

.~ These shall be deSIgned to be water lubr1cated by the pumped water and shall

be placed in bearmg holders located in pos1t1on at the Jomt of columns. Line.

shaﬂ bearing shall be of cutless hard rubber de51gned for efﬁment water

Tubi icalion. Comp051te design- of line shaft material ‘and it's diameter and

‘bearing centres shall ensure that the entire rotatmg assembly is brought from _

stand-still to full speed- without any vibrations and shaft deflection and to

en:sufe that first critical speed is not within So%to 120% of full speed.
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_, _Rever's‘e Reotation -

' The unit’ shall be surtable for reserve operatron dunng power tnppmg of

adequate or provrslon to prevent non revers1ble ratchet shall be prov1ded -

’ .j)isch'arge Head & Motor .Stool_ .

" The discharge head shall be fabricated ﬂ'om"M.St and shall incorporate
.mountmg flange for motor stool for solid shaft motor shufﬂlng box with
' rénewable gland packmgs and tapping for pressure gauge ‘mounting etc The

' 'dlscharge head' shall be of robust constructron and shall be’ desrgned to support o

entire load of pump assembly, water column and motor etc and shall

w1thstand all static and dynamrc torsronal loads hydraulrc thmst 1mposed

. ' during operation from shut off to stlpulated operatmg conditlons and thrust
. due to change in drrectron of ﬂow wrthout any vrbratrons The drscharge head _
 shall be mstalled on sole plate with ISMB / ISMC frame and entire load of '

_A motor. and pump shall be on ‘the lower ﬂoor as given below

' ':P.ump'ﬂoor level .. 328MRL R
| Operating floor level 33'1'M_RL- 3

; , Drain arrangernent for gland leakage Water shall be proxrided .at bottom of

drscharge head w1th G.L Pipe. The base of the dlscharge head shall not be less

" than 1500 mm x 1500 mm. The power shall be transmltted ﬁ'om motor to
vertical shaftmg through a ﬂex1ble couplmq Both halves of the couplmg shall
be machmed all over, securely keyed to their respectwe shafts. The pins shall
o be of stainless steels. The arrangement of two halves shall be suitnblc to check
- ahgnment and parallelism A self aligning thrust bear 1ng shall be housed in the

' .head gear adeqnately designed to’ adcommodate’ entire wowht of rulatmg parts’

- and hydraulic thrust and shall be su1table for reserved rotation up to atleast

_150% normal forward speed. Bearmg shall be des1gned for 30,000. hours hfe

The b_earmg shall be of il lubricated type and shall be provided with ol level

~ gauges and suitably positioned temperature probes. Two sets of adjustable

" contacts shall be provided one for an‘ alarm and other for tripping the Raw
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water pump motor This shall be connected to scanner panel S0 that drgltal

j temperature can be read wrth alarm and tnppmg

Motor stool shall be provrded for mountmg the electrrc motor The motor stool'

shall accommodate the pump thrust bearmg and pump ‘motor couplmg The

.motor stool shall be robust constructlon and of fabricated mild steel and. S

_ adequately sized thh opening to work on the ﬂexrble couplmg Helght of '

pump supporting glrder/channel d1scharge head and motor’ stool ‘shall be'

ad_]usted to have motor base at or marglnally above panel ﬂoor level.

- Miscellaneous -

| The pump shall be prov1ded w1th non reversrble ratchet or. snmlar mechamsm- _

to prevent them from’ rotatlon in reverse dlrectlon Pressure gauge to each

R pump and mamfold plpe shall be provrded Pressure gauge shall be’ 150 m~

5.1.2.19

- dia, 0- 215 kglcmz and least count ‘shall be 0.05. Each pressure gauge shall be .

ﬁtted with restrictor nozzle of brass and G 1. Pipe and U tube, Pressure gauge

.-on mamfold shall also be provided. All pressure ganges shall be installed in'"

pump house ori wall with necessary G.I. pipe connectrons from manifold to -

pump house The pressure gauges shall be mstalled at surtable helght s0 that, -

. the readmg can be taken accurately
. Sole Plate =
The M.S. Sole plate arrangement -as shou}n 1n thc drawing shall be provided

‘under the .discharge head for precise honznntal and vertical ahgnment

: Thlckness of sole plate shall not be less than 40 mm. It shall be 1ndependent of

base plate 1ntcgra1 with the discharge head. The contact surfaces of the sole

plate arrangement as’ under shall he machmed for preclse levchng and shall

“ 'ensure v1brat1on free operatlon of the pump.

RV Corner plates and solc frame
i) Sole frame and sole plate -

i) Sole plate and discharge head:
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All joi.nts between -machined contact surfaces shall. be with nut bolts '/tapped

studs / bolts. ‘All contact surfaces shall be blue-matched to ensure proper

'~contact to the extent of 60% of contact area after necessary site: ﬁmsh if
_ reqmred The opemng in the sole-plate/frame shall be. of adequate size to pass '

‘the bowl assembly etc. very easrly M. S. base frame shall be anchored in the L

Afloor ensuring complete r1g1d1ty Entrre structural fabrrcatron and foundatxon'

arrangement shall be desrgned and submitted for approval. M.S. Plates shall be

grouted on pump supportmg R.C C. beams provrded in structure The fixing of ' R
M.S. Plates on the R.C.C. beams and subsequent anchormg of M. S. sole ﬁame . E

in proper level shall The minifum s1ze of sole plate shall be 1. 5 mx 1 Smx

0.04m. -
Ai‘r_R'elease'Arrang.ement )

An air valve of dia 100 mm shall be provrded on M. S, Tee or for the c

o d1scharge head For expellmg the whrle startmg and admrttmg air -

Water Lubrication Tank and other Accessories

In order to lubrlcate lme shaft bearmg of the pump, lubrlcatlon arrangement'

. comprlsmg the following shall be provrded

)y Lubrxcatlon tanks 2 Nos. 1nterconnected w1th each other and common .

'.for all pumps fabrlcated fmm sheet metal of thrckness not less than 5 -
- mm and of capac1ty not less than 2 M3 The tank shall be cylmdrrcal |
3 'and.shall be installed on panel mounting ﬂoor with at least 6 concrete

 saddles at a suitable place.
Iii) " Each lubrication tank shall be equipped with the following:~ -
a) W L sight gauge

b) Oxvc'rﬂ.ow lead to 'sump

¢) . Drain valve lead to sump -
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G.L plpe connection w1th 1solatmg valve and non- =return valveto

' ieach pump column assembly for lubrication. The valve shall be

' located near the tank The size of md1v1dual plpe and valve to
_pump shall be 40 mm. dia

 Inlet connectlon with solen01d operated valve and suitable

e)
e ~ removable stramer by suitable tappmg from common header
D Float valve in the tank for control of overﬂow o '
g) R - Any other item neeessanly required for proper functioning.
5‘.1.'2.22'- o Materials of Constructl_on
: a) Dist:harge and suction _' CIIS 210 Gr. FG Z'QO N '

case, Bowls -

b) Dlscharge head Bell o "M.S. Fabriea_ted. )

mouth and’ motor stool

| T0) | .Imp‘elle'r _ o Stairlless ‘Ste'el of CF 8M.
o d) Irdpelle; Shat ~  ° High grade:carbon. steel(_stainlese
g | | o - steel AISI 410/416
) p - . - ). Column Pipes | . ERW Heavy' Duty/MS Fabrlcator -
) - ShaftSleeve - Stainless steol AISI 410/416.
£) Line shaff =~ o Stainless,_steel A:J.[SI41'~O/41-6
 H) Nutbolf sudwasher - Stoinloss Steel AISI410 -
i Weal"ihg ring . _ ‘Bronze
i) Line shaft bearing " Cutless hard mbber. '
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Minimum Sizes

" a) ‘ Column Pipe diameter 700 mm -
. b) Thickness of colamn pipe and 12 mm
| bell mouth.
- ¢ ‘ ilﬁpelleg and line shaft dia.. 100 mm or nearest |
commercial size . | '
‘ d) Bell mouthv’diameter ' _' 950:m1n-_' -
e) Tﬁiékneg of sole plate ‘ 40 ‘mm -
) f) h | Le’ngth c}f _;éach.'column .pipé- o L5 -r_ﬁtrs. For 20 mtrs
o (ﬂanged)". L " length excluding bowl )
- a : _agsembl.y, bellmouth and -
_ Strainer -
: © g)  Flanges of columns ‘ Coﬁfofmiﬁg to 1538 not
. B ' ) | " less than 25 mm'thick :
| " h) Discha'.rge»head . Flat bottom
1) Discharge Elbow = 700 mm dia
_ )  Noise level ~ Not more than 85 db
E k) - Vibration below 100 microns =~
5.1.2.23 ‘ _ ‘_Non-R'etu_rn Valve
i The nph—fétum _\'/alvel’will be swing reflix valve {ype with multiple
N ~ doors. Thg valve will be generally conform to IS 5312 Part 2. | '
N O Draft Project Report — Concept and Design- - Page - 51
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il The valve will be suitable for mounting on a horizontal pipeline and
flow direction will be clearly embossed on the valve body. -

i Valves will possess "hi'gh. spéed closing cllaracteris_tics an_d be designed

for tflinimum_ slam when 'cl.osiﬁg_.

1V - PI\l Ratmgshall be 1 L

V | -Maler_ial §f¢6n$trootion will be as follows - |
_ B_Ody .ancl' déér‘. y -' | :CI grade F‘GA250 cénfonnlng oIS 210 /-

S.G. Iron grade 400/12 to IS 1865 / Cast .
steel. grade B conformmg to IS 1030

Hinge pm & Face and ': - Stainless steel 04 Crl7 Ni 12 M02 / 04 Cr .

seatrin_gs.- o _'.18N1 10toIS6603
Bearing bushes " Leaded Lin Bronze grade, LTB 2 to Is
51224 - Sluice Valve

512241 Design requirements -

a. Slu1ce valves are generally conforms to IS 14846 Addltlonally they —

should also meet spec1ﬁc requlrements as stated -

b. Spindie thrust collar allcl operatirlg arrangemerit including hand wheel
should be desrgned in such a way that one man is able to operate the valve

against full dlfferent pressure by exertmg not more than 40KGF.
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- 5.1.2.24.2 ,‘ Fen_ture of construction

~ a) Valve shall have non-rising spindle.'_ .

b) Valve shall be: with bushmg arrangement for replacement of packing -

L wrthout leakage

o) Valves sizes 450n’n'n and above shall be provided with renewable CT'
e channel & shoe arrangement and clearance being controlled between 2to

3 mm throughout the travel

dj Valves s1ze 450mm ‘and above shall be provrded wrth grease packed

enclosed spur/wom1 gearboxes

e) All valve: doors when fully closed would ensure door faces are rrdmg on
:body seat ring by at least 50% of the width seat nngs and there is

_ sufﬁcrent room for wear travel

) 'All face and seat nngs wrll be force/ press fitted and nvctcd to the recess

. in the cI casting

g2) | Nomrnal size of the valve make pressure rating shall be cast on the body |

- of the valve

_Data-- -
1. Size ' o | A 700 mm dia - -
C2 -Desrgn rattng o o . PN 1 -
3 Driling. . i . ISIS3SPARTIV&VI .

4. Mater1a1 of constructlon'. :

Body '_ | LIS 210 GR FG 260

Disc - .. :CIIS 210 GRFG 260 o
~ Spindle. . :5tSteel IS6603 GRI2CR 12
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Seat & Face l{in’gs
- Channel & Sboe )
| W'Dram & Plugs i
| .Gear Box Hous1ng
~ Gears o
- Ball Thrust Beanng
'Bushmg Arngmt
Rivets _
' Gland Packlng .'

_F astners - -

5.1.2.25 ° Butterfly V_alve o

: STC with DRA

 Bronze IS 318 LTBII

" Cast Iron

. BronzeIS 318 LTB I

CI
: 8G IRON IS 1865 GR 500/7
: Bronze .
: Bronze. , -
:'Soﬁ Annealed Brass
:.Greas_e Hemp - |
:MS.

' oj.. 'The butterﬂy valve wxll be double ﬂanged long body rated for PN 1 0 -

- conformmg to IS 13095 of 700 mm d1a The valve wnll be sultable for

: ;horlzontal mountmg Bypass is not requlred

. Reéi'lient_aeat will be provided as per ISl 1'30.95. ’

e The face to face d1mens1ons of the butterﬂy valve w1ll be as per IS 13095 _'
| ~ for double ﬂanged long body BFV ' '

- Material of construction will be as follows -

< Body & Disc. |

¢ Shaft

- Sealing ri'ngf /seal. :

retaining ring -

: CI grade FG 260 conforniing to IS 210/ S.G,
Iron grade 400 / 12 oonforming IS 1865 /-
, carbon stecl as per olaas / gfa‘de in IS.13095'- A

'+ Stainless steel 12 Cr 13 / 15 Cr 16 Niz / 04
“Cr18Nil0/04 Cr 17 Ni 12 Mo2 |

Stainless steel 04 Cr 18 Ni 10/ 04 Crl7 N1 .
12 Mo2
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- Elastomers : Nitrﬁe/ Neoprene / EPDM rubber i

'~ Internal fésteners'_ : 'Stainlle'ss steel o

5.1._.2__.26 Electric A‘ctqa:t.er‘.'
5;1 .2.26.1 - .Corrilp'onents. /Accessones
The Electro miechanical ectuator for sluice valve will be sultableto cemprlse. o
: motorlzed gear train to transrmt dnve to the valve stem. The actuator wxll be
' supplled w1th the followmg accessorles
2, AC electri_c -n'iotor‘.A |
" b.'. I.{'edulctioh gear unit.’
c. .ATerque s.wi-tch'me‘chaivni;sr‘n complete w1th sef of 'terque‘ewitci%es.'
| d..v | _A.Lin.xit switch fnechanism cemplete-\vith setvef limit‘ swi.teh;_e;us.
e. -Handwheel_fer ,menuel._ epe%atien.
f. He.nd¥aqte cﬁangeover '_levef vv_it'h'sui_table _loeking arreng.e_me'nt.v'
8 Locai_ een_treI svvi_t_cl.; / A;!)ﬁsh buftons -
I’ b 415V/ 240 VAC con_trol transfefmer . v
_f.:s.1;2.27 | Kinetic Air Vaive |
‘o The air valve. of 100 mm and 200 mm dlameter w1lll be Ades:gned for fN
1. 0 rating
4 p.mﬁ Proj(_:ct chm't-—‘Concc[_)t and Désigxi - . o o - | Pzilge-.SSV _
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5.1:2.28

. 512281

o The. valve will be capable of exhausting air from ‘column assembly .
automatlcally when the pipelirie is being filled and air being released at a
sufficiently higher rate to pr'event the rest-riction'to Inflow. Similarly the '

e valve will be capable of ventllatmg column assembly automatlcally when

- being emptled The air mﬂow rate w1ll be sufﬁcrently thh to prevent the
development of 2 vacuum in plpelme The valve will be automatlcally
' .release air- accumulated in pipe hne work durlng normal workmg

. .condltlon

" -'-_Alr valve will be of lclnetlc double orlf ice type w1th a large onﬁce for '

-_ventllatlon and exhaustmg air from the plpellne and small orifice for
" release of air under workmg pressure The valve wrll be: su1table for
 maximum worlang pressure-in | the system, The a1r valve w111 be prov1ded :

 with 1solat1ng valve and ﬂanged end connectlon

- e A separate slurce valve of 100 mm dlameter and PN 1.0 ratmg wrll be

L _prov1ded for 1solat10n of air valve
e Air Valve shall-conﬁ'nn toIS 14845 . k

© Pipe work and Fabricated Platform -

General Requirements .

T

| Matenal of steel pipes and ﬁttmgs will conform to 18: 2062 Fabrlcatlon and
testlng w111 be in accordance with IS: 3589 for pipes and 1S:6392. The

thlclcness shall be 20 mm and dia shall be of 2032 mm. The mdlvrdual
dehvery prpe of pump shall also be. 15 mm thick and 700 mm dia and

- supported by surtable MS/ RCC support and connected to common header

. I_ ~with’ readlal tee with pressure gauge The header shall also have 200 mm dra :

sluice valves for scovering the pipeline durmg mamtenance. Two 1200 mm
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51229

51230

51231

512311

dra NRV shall also be mstalled on this header to prevent back ﬂow of water,

The thtckness of ptpelme is suttable to withstand water hammer pressure.. -

All the piping will be suitably supported by RCC chairs.

Disnia_ntling J oi_r_lt

‘ Dlsmantlmg joint one “for each pump will be prov1ded in dehvery sxde to

' facilitate removmg valves

The dlsmantlmg Jomt will be de51gned for hydro statlc test pressure of 1 6 _

'-kg/m The dlsmantlmg Jomt will bein MS/ SS constructton
S'upports, Thrust Blocks, Pads
' Desiguecl RCC/CCl/structural steel support will - be provlded underneath
-p1pelme in‘the pump house wherever requrred and pads/ fabricated platforms '
- to operate the valves
' Lifting Equipment -
: Electrically O.perated,Trave'ling Crane
‘The crane' will be electrically operated, singl'e 'gir.der'bridge type cornplete with

- all accessorles mcludmg down shop conductor crane rails and ﬁxtures and -
_w1ll coufuun o IS: 3]77.- '

- Safe working load . " 15.0MT

. Class - o 2
- Lig ' © 10 meters - o N |
- Suitable for _\ Co lifting, lowering, long travel, cross travel _'
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- 3.1.2.31.2 Lifting equipments A.for. Penstocks.and Screens

2 No.10 MT llﬁmg equrpments and 3 MT Electrlc Horst 4 numbers for screens
_ with necessary monorails comprrsmg travelrng trolley, holstmg arrangements .

with ISMB 500 x 210 fixed to RCC. beams or’ ‘mounted on. ISMB shall be

prov1ded. ‘The lift shall be_about 22 mete_rs. _Thrs;wﬂl be electrlcally operated.

N 5.1.2.31.3 . Sump Pumps
Two numbers of sump pumps are proposed with piping and panel' -fOr dlsilting
muddy, turbld water and shall be lowered at any place (4 places) prov1ded in. '

the pump house as and when requrred The- capacrty of each pump would' ‘

.'1 10 OOO ltrs/hr ata total head of 30 mtrs. These pumps shall be portable

g
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5.1.2.32 Calculations
1. Specific speed (Ref. Pump Hand Book By Igor J. Karassik)

325 ml capacity by 4 pumps each with 81.25 ml.

N

Specific speed =R
Where; _

N = Speed of pump

Q = US gallons / minute

H = Total head in feet

’Assuming single stage pump and speed as 980 rpm
Q = 941 litrs./sec.

H = 141.04 feet (43 mtrs.)

941x 60

3.782
= 980 x ———=—
* 141.04*7

980x122.18
40.92

i

2927,
Say 3000 O.K

4 working, 2 standbys sets are therefore adopted as found suitable
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2. Column pipe dia.

Flow, Q

3, Bell Mouth Dia., D

0.941 m’/sec.
AxV

2.75 m/sec.
(permissible limit CPHEEQ page —673))

Exd2=g-=0'941
u 2.75

0.941x4
3.14x2.75

0.4359
660 mm.
Adopt 700 mm. dia.

o 0941
A 7854%x.7x.7

2.445 m/sec. is within acceptable limits.
About 1.5 d.

Say700x 1.5 = 1050 mm.

With 1000 mm. dia bellmouth
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+

v _ 0.941
7854 x1x1
= 1.19 m/sec.
With 950mm dia bellmouth
A% = 1.32 m/sec. which is OK
Hence D = 950 mm. O.K
D/d = P%.y35 0k
700
4, Column thickness
P = % (Ref: IS 3589-2001)
Where,

s = Yield stress = 235 M Pa.
P=42m =42kgem’ =0.42N/mm’

042 =  2x0.6x235xt
| 700
t = 1.04 mm.

Provide 1.50 mm for corrosion allowance

t = 6.3 mm. (Min As per IS 3589:2001)
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HEAD LOSS IN;

Bell mouth, Hf

®)

0.

kxv*

2g

05  (Pump Hand book)

0.05x1.7424

2x9.81

4449

0.00437

Say 0.005 mitrs.

Column pipe 700 mm dia = 10.676x1.

0.941

(i) (.7)4.87

0.1665,

Say 0.170 m.

(iii)  Discharge Head

(K=10.5, As per CPHEEO, P-115)

=

X

1852
J x20x1.2

(

130

0.5x(2.75)*

2x9.81

0.192 m.
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(iv) Non retﬁrn valve (700 mm dia) (Check Valve)

2.5 (As per CPHEEO, P-115)

k =
kV?

hf = —
2g

2.5%(2.44)?
= 2x9.81

= 0.758 mtrs.
(v)  Sluice valve (700 mm dia)

k = 0.19 (Pump Hand book)

0.19x(2.44)*
by = 2x9.81

i

0.115 mm.

(vi)  Butterfly valve (700 mm dia)

k = 3.00 (Enquiry from vendor)
hs = 3 x 0.606
= 1.8204 mitrs.

(vii) Radial Tee (Bend)

k = 0.38 (As per CPHEEO, P-115)
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he¢ = 0.38 x 0.606
= 0.230 mm.

(viii) Head loss through (40 mtrs) header and rising main (60 mtrs) of 2032

mm dia as Hazen and Williams formula
20 mm. thick and 12 mm. mortar lining

hf = 0.196 mtrs.

(xi) 1200 mm NRV 0.758 mtrs.

Total head

i

Static head + frictional losses

= 38.5+0.005+0.170 + 0.192 + 0.758
+0.115 + 1.8204 +0.230 + 0.196 + 0.758

= 42.74 mtrs. Say 43 mtrs.
Driving head is not required as there is enough margin.

OxH
BHP = 75xn

Q in literes/ second = 941 I/s.

H = 43 mtrs.
Efficiency 80%
_ 941x43 <11
75%0.80

(80% efficiency and 10 % margin)
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= 74182, Say 750

(%) Shaftdia

N = 980 "

H]_? --=' 75.0.'.
2ZI*J\VI;F
750 = 2xzx980xT

T ——7—5—0——;':,0.1218.
.2_>'.<7rx98_0 L

F o= 630 keg/om?
- Zd*x f5=0.1218
Laup

. 01218x16.
e = 7Z'X630 '

= 985"
dl - . O."0995"m.
= 99.5mm.

Sayd =100 mn
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Cross cheék o

- Nd? |

- © §TC with DRA

HP = 321000
£ = 70000bfn®
750x321000 - 4 oo
a = 7000980

~  8.15mm

Say adopt 100 mm which is hi ghef.éﬁd ‘.safe.‘

- Dynamic Weight of Pump

'We1ght of bowl assembly (900 mm)
| Weight of stramer
| Weight of 950 mm dia bellmouth
' Welght of 700 mm d1a 18 mtrs,

AW N e

- Long column plpes
5. Welght of Flanges ~ 20 numbers |
(900 mm dia OD 25 mm thick)
6 Weight of Water

Total (1to 6)

Capacity of EOT Crane -

Weight of discharge head + motor

.

1747kg

150 kg
11_241Acg '.

3726k

: 1130 kgu_'

| 6920 ke,
- 1;833" kg

15000 kg,

1SMT

4000 kg,
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: Dyniamig weighf = 3 x Pump weight + 2 x Motor weight ( as per IS 2974 Part

3x15+2x4 53 Tones

Maximum and‘l'ninimum. head on pumps .

Minimum head- | Discharge level in BPT — Level at HFL + h¢
= 358-327+424 =  3524mirs.

" Say31 mtré. (with margin)

“Maximum head : Di'schargé level in BPT — iowest water

. level of <th_e reservoir + he

i

= 358-314+424 48.24 mitrs.

" Say 50 mitrs.
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S.1.3 Electrical Works for Raw Water Intake Pumping Station
5.1.3.1 HT Panel Design

Electrical power will be supplied by MSEB at 33 kV through two separate

| substations by express feeders for reliability of supply. '

1. Fault level is 191.46 MVA (3.35 kA for 3 sec) for three phase fault and .
172 MVA for single phase fault as per MSEB. .

2. System Voltage
Nominal - 33KV - _
Highest - 36 KV (1.1 times nominal voltage)

5.1.3.1.1 Design Basis

At present 4 Nos. river intake pumps will ‘be run to deliver the required
capacity and two pump will be standby. Thi$ along with the aux. load for the
pumping station will be the total load of the pumpi_ng station. In emergency it

may be necessary to run 5 Nos. of pumps. Incomer is sized based on this

philosophy.
B + - = '
[ Y] s = =
-~ = & . S =]
g 5 2 2 . | 82 | 2 |8
= M - - s I 3 B E o
- B o =) = Y . :ﬂ 5 |
wn =) =] B 52 T S Bh e roop
9 . S ® s & [ 2 = E M 7w = M
1] a i Zz w " < L 5 S
a [ < - ‘5 [ s = =]
= | & = = 5 [
=~ =4 .
1 2 3 4 5 6 T 8 9
_ a b axb=c d , cxd
1 | Raw water 580 683 4+2 4098 - 3415 0.9 3073.5
pumps '
2 | Aux. Load 81 102.25 Lot 102.25 101.25 i i01.25
Total 3174.75
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20% design margin 634.95

Grand Total 3809.70

Draft Project Report — Concepts angd Design

Note:
** For details of auxiliary load, Item No : 2 shall be referred.

3174.75 KVA

Total load

Load Current 317475/33x1.732x 0.9

61.72 Amps

33 KV intake pumping station receives power supply from MSEB at 33 KV..
We have considered one 33 KV SF6 circuit breaker switchboard to receive the
power supply and feed the intake pump motors émd auxiliary load through
suitable step down transformers. The switchboard shall consist of 2 incomers
each rated for 100 % capacity with bus coupler and-suitable outgoing feeders. -
Both the feeders can operate independently with the bus section breaker open.
When one of the feeders trips on under \./oltag'e the other incomer feeder caters
for the total pumping station iOad- by 'closihg the bus-section breaker
autométicaily. Suitable auto changeover scheme is employéd to implement
this. Bus-section breaker shall close éutomatically after a time deiay to allow

for momentary voltage dip. Auto change over scheme: shall ensure that the

~ residual voltage is within safe value, before closing & voltage is less than 20

% (no volt conditioh) on the faulty feeder / bus for.ti'ipping and voltage

"available on the healthy bus/feeder shall be more than 80 %. ¥or this suitable

under voltage relays are used.

]

Ttis proposed to provide transformers at 4000 kVA, 33/3.6 kV capacity each

so that single transformer can take full load in case of one transformer taken

out for maintenance or repair.

The outgoing feeders comprise two main transformers. SF6 circuit breaker of A

suitable rating are considered with necessary protection for the transformer for

both the outgoing feeders.
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5.13.2 Breaker Design

51321 33 kV Switch Board

Maximum load Current at 33kV breaker = ﬂ—
Hrent 7_ 1.732x33
= 69.98 Anp
Rated continuous current of Breaker chosen = = 630 Afnp.
Maximum Fault Current ' = symmetfical breaking
' ' current
Fault Level/ (V3 x Line Voltage) = 3.75kA

- (Actual) for 3 secs.
Considering Line Voltage = BV
Rated interrupting curreﬁt rating = 16 kA
Making current = 1.8 x V2 x symmetrical breaking current

9.66 kA (Actual)

Chosen making capacity (peak) = - 50kA
Bus bars = 600 Amps, Al
Conclusion:

The maximum sinusoidal r.m.s. current, symmetrical making current and

making current are within the rating of chosen breaker.
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5. 1’.3.2.2 Current Transformer for 33 kV Circuit Breakér.

Current rating at 33 kV side | - = 69.98 Amp..
- Nearest standar& C.T. Ratipg available =" 100 Amp.
Secondary current rating for proteétion a;id meteriﬁg = 1 Amp.
The fault current at 192 MVA fault level is = | 3.5kA
.Accuracy class for meteﬁng'C.T. .§Or¢-I | = Class 1
Accuracy class for protéction CT core IT : = 5P20
VA Burden of Core I
VA Burden of ]jigitél powér Meter - | = | _<5' VA
. VA Burden of Arﬂmetér - | : = 5VA
Total VA Burden = 10VaA
VA Burden chosen _ | .=' 15 VA_

VA Burden of Core I = Over Current & Earth Fault Relay Element

10 VA

15VA

Rated burdén chosen for both core

51323 Voltage Transformer for 33 kV Circuit Breaker

Transformer Ratio is (33/ 3 kv) / (110/ V3)/ (110/ ¥3)
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Q)

@

(4)

VA rating = 50 VA /phase ,Accuracy Class
VA Burden of Digital power monitor meter
VA Burden of voltmeter

VA Burden of under-voltage relay

"~ VA Burden of Indicating Lamps

Total Burden in VA

3.3 kV Switchboard

:1
= .'1.0 VA
- sva
= 5VA
= 15 VA

=" 35VA

Main electrical load is of 6 Nos., 580 kW (778 HP) pumps motor sets.

Considéring the ratings of motor, it is proposed to use 3.3 KV motor with DOL

-starter.

The switchboard shall include the following:

Incomers (2 Nos.) = 1250 A, withdrawal vacuum circuit

breaker, Relays

Bus complex (1 No.)

1250 A, withdrawal vacuum circui t

breaker, Relays

3.3 kV motor feeders (6 Nos.) =
with DOL starters for 560 kW motor

Transformer feeders (2 Nos.)

v

| 630 A, with drawl vacuum

circuit breaker, Relays

= 400A, withdrawal

vacuum contactor with

fuse, Relays
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s1C
| B ' Incomer
o - : 3.3 Aux.
‘ : _ & Bus : _
: » ' _ kV | Trans
ampler ' '
{a) | Maximum Load Current 700 128 - | 40
b) |Rated continuous current of breaker | 1250 630 | 400
chosen: A
- | ¢y |Fault level in kA at 3.3 kV Bus as per| 1096 11096 | 10.96
~ | | MSEB for 3 secs. |
d) | Rated interrupting' current rating inkA 250 25.0 (250
¢) | Making current (2.55 x Breaking current) | 27.95 27.95 | 27.95
1D Cliosen_ making current capacity 63.0 63.0 |63.0
g) |Bus bar shall be Aluminum for 2500
Amps. '

Current Transformers for 3.3 kV breakers:
1 - Incomers
C.T ratio: -

1500/1 Amps, 5P10 for over current protection

C.T ratio 1500/1 .Amp, Clear PS for restricted earth fault protection

(2)  Motor feeders

- C.T Ratio

]

(3)  Aux. Transformer feeder

C. T ratio

150/1 Amps Class 1

100/1 Amps 5P20
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513.3 Protection
A5.1.3.3.1 ~ Protection For Transformers

" Protection of the Incomer feeder shall be provided by means of IDMT relay
with two elements having range 50 to 200 % of 1 Amps. With definite
minimum time of 1.3 Sec. at 10 times the current setting. Earth fault shall be

IDMT with 10 to 40% setting range.

1.3 Sec relays have been chosen since the 'VCB/SF6 are provided at the
downstream and hencé operating time woiild be less than 100 milli sec. Hence
to provide time grading between 33 kV incomer and outgoing feeders

operating time of 1.3 sec is sufficient.

Instantaneous short circuit protection on HV side and back up over current
prc{tec’gion‘for the transformer is 'consider.ed 'f_or the Trénsformer outgoing
feeder by means of IDMT relay with two elements having' range 50 to 200 %
of 1 Amps With deﬁnlte minimum time of 1 3 Sec. at 10 times the current

setting and instantaneous high setting over current range (500-2000%).

Earth fault protection on HV side for briinary winding and protection agaihst
- LV through fault current is achieved by means of instantaneous Earth fault

'élement with .extemal resistance for- stability against magnetizing' current

inrush havihg range as 10-40%.Back up grouhd fault relay for the LV system

by means of IDMT element having range 10-40% is also providéd.

_ S
Suitable instuntancous.ur'lder voltage relays (2nos )wif_h adjustable setting
range and édjustable time delay shall be provided on each incomer and bus-

section for the auto change over scheme.

Type of relays shall be as follows:
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w

[

[

Under voltage relays with 1 No. timer, GEC ALS TOM type VAGM22. with a
range (40-80%) to check the healthiness of the voltage. '

Under voltage relays with 1 No. timer, GEC 'ALSTOM type VAG21 with a

20% fixed setting to check the no voltage condition:

Protection for motor

A solid state motor protectioh relay is proposed for prbtectidn of the pump
motor (560 kW). Motor protection felay shall provide the following
protection as a minimum: ‘

1) * Thermal overload

2)  Instantaneous over current

3) Stalling protection

4) . Phase unbalance
5) Earth fault.

To protect the motors from operating at 19Wer than desired Qoltage two nos.
instantaneous under voltage relays with adjustable setting' range of 20 to 80%
of 110 .Volts shall be provided in the starter pads. The under voltage relay
even though instantaneous shall act through time delay relay and trip the

contactors. . K

Capa'cifdrs are not envisaged at 33 kV, since the operating power factor at the

bus section is expected to be greater than 0.95. -
Capacitor for power factor improvement of motor

Assume motor power factor to be improved from 0.85 to 0.95
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Calculations:_' -
. kVA at 0.85 p.f = . 580/0.85x0.88
= 775.40 kVA
kVA of.motor a‘g 095 p.f. = 693.78 kVA

kVAs of capacitor required

=\qu(kVA af 0.85)- sq(kW) — \/sq(k\_’A at 0.95)-sq(kW)

if

133.93 kVAs Say 135 kVAr

Capacitor current at 3.3 kV 135/4/1.732x3.3 = 23.62 Amps

Magnetizing current at the motor I, normally 90% at no load current. From

manufacturer’s data for 3.3 kV, 580 kKW motor I 10. load/I full load = 0.3

Thercfo_re I no. load | | = 0.3x 128 R
= 38.0 Amps.
Hence magnetizing .currgnt of motor = 0.9 x 38
= 34.5 Amps.
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Capacitor current is less than motor magnetizing current hence power factor

can not be improved t0 0.95.

wn
Uy
[

[N

HT Cable Design

33 KV cables are sized for a fault current of 16.00 kA (Actual fault current is

3.79 kA) for 1 sec. -based on this nﬁnimum size of the cable shall be 185 -

sq.mm.

For all the HV feéders,- 3C X 185 sq.mm XLPE ,33kV(UE) is selected. Since’

the load current is very less, current carrying capacity will be sufficient. -

H.T Cables:

0.90 for 45°C ambient temperature

0.675

- 0.75 for 6 cables in a tray touching each other

e Opverall derating factor =
' : Full load Curre.nt/ Cable .
oo . Derating . Cable| Cable
Sr. | Road Description |Rating | Current size
o 7] Amps factor (sq.mm) runs | Type
ps- Amps. 4
1. {33kV  switchboard) 4000 70 104.00 | 3x185 | 1x2 |AYFY
to transformers kVA ' _ |
2. |[Transformer - to| 4000 700 1037.00 |4x3x240 | 3x2 | AYFY
3.3kV switchboard | kVA
3. 3.3 kV switchboard| 580 128> 190 3x120 1x6 | AYFY
to 580 kW motors | kW ,
4. 33kV switchboard] 200 | 39 58 | 335 | 1x2 |AYFY
to 200 kVA Aux.| kVA
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Trans..

'-5,. 33 kV pf Imp.| 130
Motor Capacitors | kVA

24 34 | 3x35 | Ix6 | AYFY

5135 DC Battery Sizing Philosophy-

110V DC system shall feed following loads in the pumping station:

Closing coils, trip coils, protective relays, auxiliary relays, timers, indicating

lamps, annunéiator, etc. on 33 KV circuit breaker feeders, 3.3 kV C.B.feeders.

_Consideraﬁoqs for the Battefy Sizing

» Battery capacity has been sized to feed continuous load for 2 hour duration

and in addition, momentary load for 1 minute duration.

» Lead acid maintenance free Battery bank of 110V DC has been

considered.

Estimation of Continuous and Momentary Loads of Battery

" Following loads have been considered for calculation of battery capacity:

LED Indication lamps

Aux relay

o @

c. Trip supervision relay

d. Trip relay

e. Tripping coil of 33 KV VCB
Tripping coil of 415V CB

=0

¥ Continuous Load

1w .

3W as per GEC ALSTOM type VAAII

6W as per GEC ALSTOM type VAX.

5W as per GEC ALSTOM type VAJHI3
[low.burdcn]. o -
200w

250W as per GE ALSTOM type M-Pact.
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()  LED indication for 21/C. 1B/C, 2-O/Gin SWGR = 33 kV
a. In 33 kV switchboard .[On and _spriﬁg charged]. - _
b. Aux Relay 1 No. in.each panel [Assuﬁied]= 12w
C. Trip supervision reléy for 33 KV incomers= = 12 W
d. Trip relay operated [2 nos] o = 10W
e) ‘Annunciation facia [2 nos] |

(i)  In 3.3 kV switchboard

a) ‘Aux. Relay 1 no. in each panel (Assumed)

= 10W
'b) - Trip supervising relay for 3.3 KV _inCO_mers - W
c) . Trp _relay opefated (10 nos.) - o . 50w

. d) - Annunciation facia (10 nos.)
CONTINUOUS LOAD CURRENT:  § AMP FOR 2 HOURS
" Momentafy Loads_'
a) Tripping of 1-I/C & i—d/G CB at .33 kV
b) Hooter [1 for all system]
) Tmproving of2UC &S OIGCBat 33KV

MOMENTARY LOAD CURRENT: 45 AMP FOR 1 MIN

Type of cell = Lead Acid Maintenance free
End cell voltage considered | = 1,75 Vlcell
Discharge rate considered = 10 hrs.
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5.13.6

Based on above, Lead-Acid maintenance free battery o:f 130 AH at 10 hrs.
discharge rate of is calculated. This sizing is arrived taking into consideration
ageing factor, design 'margin, teinperature _ cor.rec_ti.on factor etc., by the
' méhufacmrer. However, the battery manufacturer shall confirm the battery
sizing based on the discharge pérformarice characteristics of the batteries
‘offered. |

Transformer Capacity for auxiliary load

The load on auxiliary transformer is as below:

Total

Sr. ', Description | R;l(ﬁhg w%rt'{{if;;;l— connecfed nwg()ll(;l:(; Diversity ‘D;e mand
WY | stand by | Load in- in kw factor in kw
a b ~axb=c d e - f
| 1. | Compressor 75 l.lW+lS 15 75 1.0 7.5 |
[2. TEOT Crain 5 |1 5. |15 04 |60
3: Valve actuators | 3.0 6 18 - IE 1.0 3
(only one working
at a time) |
| 4. | Desludging pumps | 15.0 VAY'S 30 30 1.0 30
5. | Ventilation system | 20 |1 (lbt) 120 20 1.0 20
6. | Telemetry & |1 | 1 (lot) 1 |1 1 _.1
Instrumentation
7. | Lighting & power | 10 { 1(ot) - 10 10 1.0 10
8. | Other unaccounted | 5 1(lot) 5 5 0.7 3.5
load _ . ' |
Total 114 91.5 81
Hence the demand in kW = 81 kW
Demand in KVA @ 0.8 power factor = 101.25 kVA
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Add 20% extra capacity hence transformer capacity = - = 121.5 kVA, :

Considering 97% transformer efficiency final

Transformer capacity

125.26 kVA

Taking into consideration further expansion of pumping station.

200 KVA transformer would be adequate to take full load when one

transformer will be out for maintenance.

Voltage Regulation:

A

HT. Side

. All 33 kV motors are 580 kW in rating. With Direct-on-line starters,

" voltages at 3.3 kV motor terminal and 3.3 kV bus are within limits i.e. |

Vim 2 0.85 Vs, Vbus > 0.9 Vs,

L.T. Side

~ All motors are small in rating, hence there is no severe current demand

on transformer hence voltage regulation is not a concern.

The primary current of the transformer will be (200 / (1.732 * 3.3)) =
34.99 amps. '

4

- For 200 KVA transformer we eai‘liel"suggesled‘contactor with 3.3 KV

HRC fuse of 100 amps rating with overload and short circuit

protection.

-
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430 Volts AC Distribution Panel
~ The secondary current of 200 KVA transformer is
= (200/1.732*0415)) = 27825 Amps

The fault MVA at 33 kV'is 16 kA. Other system parameters are not known

‘ buf max. fault current a 200 KVA transformer with 4.5% impedanee can

supply is (309 x (100 / 4.5)) = 6867 AMPS = 7 KA. Fault current on L.T side
will not exceed 7.5 kA for 191:46 MVA fault level at 33 kV..

Hence we recommended 25 KA rating for LV panel cemponents and LV panel’
bus bar as that is minimum KA rating available. For cables even 10 KA rating

for 1 second shall be adequate considering fuse protection.

It is recommended to have 400 amps,_ 25 KA raﬁng MCCB  with -

microprocessor based release as incomer the micro processor based release

shall have following protections:

Overload protection
Short circuit protection (with short time delay)

Short circuit protection (instantaneous)

AW NN

Earth fault protection
The bus bar shall be rated for 600 A, 25 KA for 1 second.
All out going distribution feeders shall be SDFs of appropriate'rating.

All motor starter feeders for motors upto and including 7.5 kw shall have DOL |

starters and motors above 7.5 KW shall have star delta starters

The selection of SDFs, HRC back-up protection, contactor rating-and over

load relay range shall be as per type - II co-ordination chart recommended by
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-~ manufacturer. The contactors shall be one size higher than that recommended

£ : _ ~ for normal life by the manufacturer to have long trouble free operation.
0 5138 LT Side Power Factor Improving Capacitor =

The total working load on any one of the two transformers at a time is 81 kw

at 0.8 power factor (assumed). -

The calculation can be worked out as below:

81/0.8

KVA of load at 0.8 p.f 1_01.25 KVA .'

i
I

‘| ~ KVAat0.95pf 81095 8526 KVA -
) ' KVAR of Capacitor required

o : | '«/( sq.(KVA 0.80)—sq.(KW))—\/sq.(KVA 0.95):5q.(KW ) |

I

L _ 39J3KVAR__

Considering maximum demand, it is recommended to connect two no. 20

KVAR cépacitor with manually controlled SDF on each bus section. |

5139 LT Cables
j ) Derating factors . 0.75 for 6 cables in a tray touching each other.
—1 : ' : 0.90 for 45°C ambie_nt temperature.
- Overall derating factor = 0.675.
Loéd Rating - Full load | Curre-nt/ Cable | Cable | Cable
Sr. Description Kw current | derating size runs type
P IL factor p®
1 1. | Transformer. 200 KVA | 309 458 2x35x%x |2 AYFY
Sccondary - : ' 185
2. | Air compressor 7.5 16 IL 24 . |3x25 |1 YWY
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Current/

50| poend | Rating |0 | dorting | Coble | Cabe | Cabie
IL factor‘ :
3. | EOT 15 30 444 x5 |1 AYFY
4. | Valve actuators 3 60IL |89 13x25 |1 YWY
5. | Sump pumps 15.0 30 |45 13%25 |2 AYFY |
6| Ventilation Load | 20 35 [515 x5 |1 AYFY
7. | Lighting DB 10 15 23 4x25 |1
AYFY
8. | Other 50 112 16.6 #x25 |1 | YWY
| unaccounted load. |
9. | Capacitor 20 | 25 kVAR | 31 46 3x25 4 | AYFY .
| KVAR o
10. | Telemetry 1 139 |2.06 3%x35 |1 AYFY
5.1.3.10 Earthing Design
-Design Basis

Max fault current at 415 V

" Duration of fault current

Max earth resistivity

Mat. at earth electrode

Plate

Type at joint

Reference

25 KA [Actual calculated 6.49 KA]

0.5 Sec

18 Qm [assumed].

Galvanised Iron for Pipe & Copper for

Bolted.

IS 3043-1987

L]

If required, calculations will be revised based on actual measurement of soil

Resistivity figure during the installation stape.
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Determination of Size of Earth Grid Conductor [MEL]

The size of earth grid conductor is decided as per IS 3043 formula [Pg. 29].

.I 1
ok
N

Where,

S = Cross Sectional area of grid in mm’

I= Value of a. c. rms. fault current in Amperes.

t = Duration of fault in Secs. [operating time of disconnecting device]
k = Factor dependent on the material of the protective conductor , the

" insulation & other parts ; initial & final temperatures.

k = 80 for steel material [table 6A of IS 3043] [Pg.31]
I=25KA" - |
t =0.5 Sec.

sbt
k

2000+/0.5
0

§ =N

- 8
8§ =220.97 mm?

Since two no earth connections are given for each & every equipment,

considering two parallel paths, '

g 220.97

=110.48 mm*

GI strip Conductor of size 50 x 6 sq.mm can be used which has cross-sectional
area of 300 mm? as MEL. Strip between Transformer Neut_ral -& Weutral Earth

Pit shall be same but insulated.
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Determination of no. of Earth Electrodes [EP]

As per IS 3043 [pg 27] dissipation of fault current of electrode surface is:- -

7.57x103 L,
I=—"——— Amp/m
Jot P
Where,

I = Current density in AMP / m’
t = Duration _of fault current is 0.5 Sec.

& =Resistivity of soil in Q m. is 50 Q -m.

_7.57x10°

I= Amp | nt*
18x0.5

I =2524Amp | m*
In order to dissipate fault current of 15kA the total area of electrode required is

Area = 25x 12 =9.91m*

Area of Ino. Plate earth electrodefboth sides of plate]
AE=2[LxBlm* ‘

Where

L = Length of plate electrode in mtr. [600 mm.]

B = Width of plate electrode in mtr. [600 mm.]

AE =2[0.6 x 0.6] = 0.72 m’
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- Total Area for 10 nos. of plate Electrode = 10 x 0.72 = 7.2 m”.

[F or Transformer Neutral]

Area of 1no. Pipe earth eleétrodc

AE =  nxDxL m
AE =  7mx004x3

= 0377m’
Where

D = Diam of pipe electrode in mtr. is 40 mm.

L =Length of pipe electrode in mtr. is 3mitr.
Allowing 5% reduction in area due to perforation
AE=0377%x0.95=036m’

Total Area for 6nos. of pipe Electrode= 6 x 0.36 =2.16m”

Area of 300mtrs of 50 x 6 mm GI strip [mainAearth.loop] ‘which is buried
directly underground [both sides of strip]

AE =2 x (300x0.05) = 30 m’

Total Area of Electrodes = 7.2+2.16+30 = 39.36 m®> which is more than

required Area of .91 m* as calculated iu clause 3.1 above. Hence no. of

EAR

Electrodes provided are adequate.
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Calculation of Earth Resistance
Pipe Electrodes --- 6 nos. provided [Ref. Overall Eérthing layout]

- The earth resistance of pipe electrode is calculated as per formula given in IS

3043 - - [page 20]

Where L = Lengfh pipe electrodeincm  [300]
D = Diam of pipe electrodeincm  [4cm]

8 =resistivity of soil in ) m. [50 Q2 -m].

100x18.  4x300
= log, Q
275300 4

R
= 5449 Q
Hence Effective resistancé[Rel] for 6 nos. pipe electrodes pfovided will be,
1/Re, =6/R
1/Re, =6/5.449

Re, =5.449/6
' Re, =0.9082Q

Plate Electrodes - 10 nos. for Transformer Neutral as required by CEIG [Ref.
Overall Earthing layout] |

The earth resistance of copper plate electrode [600mm X 600mm] is

calcﬁlated as Per formula given in IS 3043 - [page 19]

R:é\/_’ﬂn
4 VA
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Where, | A = Area of both s_idés of plate in sq.m. [0.72 sq.m]
5 = resistivity of soil in Q2 m. [50 Q2 -m].
R= l§ 3.14
4 ¥0.72
R=18.7950Q

‘Hence Effective resistance [Re2] for 10 nos. plate electrodes provided will be,

1/Re, =10/R
1/Re, =10/18.795
Re, =18.795/10
Re, =1.8795Q

Main Earth loop Resistance - 300mtr length. |

The resistaﬁce of earth grid will be further reduced due to burial of 50 x 6 mm
GI strip. |

The earth resistance of Main Earth Loop is calculated as per formula given in
1S 3043 - [page 21]

. 2
R, = 1005 log, zL—ohms
Y /) wit .
WhereL = Length of strip incm - | [30000cm]
W = Depth of burial of strip in cm [60cm]
t = Width of conductor incm.  [Sem)]
) =

resistivity of soil in Q m. [18Q-m]. -

£ 2730000 ~°|  60x5
R, =0.00955x15.607 = 0.149Q)

_doox1g {Zx('soooo)zJ
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5.1.3.11

Combined resistance of 16 nos. electrodes & main earth loop is

- 1/ Reomb=1/Re,+1/Re,+1/R,
1 1 1 1
= +: +
Rcomb. . 0.9082 18795 0.149 -

L =1.018+0.532+6.7064 =8.2567
Rcomb

Rcomb = 0.121 1Q

Thus quantity of 40mm ®, GI pipe Earth Electrodes provided = 6nos &

600mm x 600mm copper plate Earth Electrodes provided = 10 nos. for

Transformer Neutral, that is total 16no. Earth Electrodes provided, are

adequate for achieving Earth Resistance less than 1€2 as stipulated by IS 3043.

LIGHTING DESIGN -

For indoor areas like Sub-station with Mounting height upto Smirs., 2x36W,

Industrial, Lighting Fittings with vitreous enameled reflector shall be used.

For indoor areas like Pump Room with mounting height 6mtrs. or more,

Highbay fittings with 400'W.HPMV lamps & integral control gear box shall be

used. HPMV lamps are proposed with a view of having illumination near to

natural day light for the comfort of operator.-Also HPMV lanips have better

colour rendering index than HPSV.

L]

" For Periphery Lighting, Street light fittings with 70W HPSV lamps shall be

used to match with Road Lighting.
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5.1.3.11.1 Building Services

) The Contract sliéll include the design supply, delivery to Site, off-loading,
stdr_age, erection, tesﬁng and setting to work the_e complete building services

L installation including but not fimited to:

- B (2)  Internal main and efnergency lighting;
Ny _ (b)  External walkways and floodlighting;
' (c)  Roadway lighfing; |
) (d)  Small power;
) (e) Air conditiohing;'
) | () Ventilation; |
) " (g)‘ *- Fire Detection System.
Y ) The building services installation shall comply with Standard Speciﬁéatio_n
B “and the following clauses herein.
’)) 51.3.11.2  Internal Lighting
)) | Internal main lighting
- o - Internal lighting shall be designed to provide the following minimum service
) . illuminance, measured af floor level:-
() '
(a)  Process plant/pump hall areas : o 200 lux
( ‘/‘ o (b)  Chemical preparation areas _ o 300 lux -
( l | (¢)  Switch rooms © 3001Iux
( (d) Controlroom : 350 lux
¢ o (e)  Workshop areas ' '. o 300 lux -
< . (f)  Laboratory . : 500 lux
oo : : (g)  Offices . _ o 350 lux
o ' (h)  Staff rooms and reception areas ; 150 lux
(\ (i)  Toilets, washrooms, mess rooms : 100 lux

corridors and staircases
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Luminaires shall be fixed directly to, or suspended from, the underside of roof

S slabs, ceilings or fixed to walls as appropriate.

S | Pump halls and other high Bay areas shall be provided with high or low bay_ '
) ) ' enérgy efficient lighﬁng. ‘Where special provision would have to be made for
accessing luminaires supported from the underside of the roof slab for -

maintenance, luminaires shall be wall mounted.

Luminaires for the control room and offices shall be designed to minimise

glare.

Light switches shall be located ‘adjacent to doorways. Multi-way switching
: 3 ‘ : _ shall be provided for rooms and areas with more than one point of access. For
, large area ‘light switching or ‘high/low bay lighting, confactors_ shall be
"_"r~, B . ~ provided to switch lighting in blocks from each entry point.

) Internal emergeﬁcy lighting

Emergency lighting shall be provided and shall comprise exit and escape route -

luminaries to facilitate safe movement of personnel in or from any building or

major dry structure in the event of a mains supply failure. Exit luminaries shall

be provided above all doors leading to or accessible to an outdoor area.

Emergency lighting shall also be provided in areas where essential operations
may be required during a mains supply failure, for example, switch room and

o | control rooms. , '

5.13.11.3 External lighting

Luminaries shall be provided to illuminate all external personnel walkway

areas around buildings and structures, The lighting shall be désigned to

provide an even minimum service illuminance measured at ground level of 15

lux.
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'Lighting shall be switched at personnel access doors. Multi-way switching -
shall be provided where there is more than dne'point of access.
_____ Floodlighting

L ' Flbodlighting shall be provided for the entrance to the site, raw water intake,
| : . .

“ ‘ outdoor substation area, all site pumping stations and wet wells,

'._‘ ' | loading/unloading areas. Floodlighting shall also be provided at all locations

oy _ requiring inspection.

' Flbodli_ghts shall be mounted on galvanized steel poles or o_nv structure walls as

SR ' appropriate.

Floodlighting shall provide a minimum service illuminance of 50 lux

measured at the working plane.
Fl()odlighti_ng_shall be locally switched. - .
Roadway lighting

Roadway lighting shall comprise tubular steel columns with semi cut-off high |
pressure sodium type luminaires complete with control gear. The roadway

- . lighting shall provide a minimum illuminance at ground level of 25 lux.

Minimum 4c x 65q mm, 1.1 k‘v’, Cu., PVC, Annoured cables, shall be used for
po_Wer supply from distribution board up.to the individual-junction boxes of

each street light pole. From the junction boxes up to the luminaries 2.5sq mm

Cu flexible wire shall be used.

. Roadway lighting shall be solar time switch controlled. The time switch shall
be located adjacent to the point of supply. An over-ride switch shall be
provided to manually over- ride the solar time switch controller. This shall be

located at the low voltage switch room for the raw water pumping station.
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5.1.3.11.4

- Small power

Industrial switched type 230Vac socket outlets with residual current dev1ces
for the connectlon of electric tools shall be mstalled in convement pla6es in all

plant and workshop areas.

Suitable rated 4OOV‘ac/23OVac socket outlets with residual Current. device shall.

be provided for intake structure and raw water pumping station. The socket

“outlets shall be located in an IP65 weatherproof enclosure fixed to the o

structure wall.

Commercial fype 1230V 15A and SAl socket butletS shall be installed
throughout all administrative office areas including the associated corridor
areas. A minimum of two socket outlets shall be provided in each room to
allow each desk to be serviced with 2 power supply without the need for

extension leads.

- Low voltage and extra low voltage supply transformers shall be providéd for .

hand held power tools and lights adjacent to all below ground structures which

Tequire maintenance access.

Ventilation

~ Mechunical ventilation shall be provided as follows:-

. Location: Air changes/hour (ACH):

- Monitoring room 6

- Pump room - : 36
Miscellaneous:

- Toilets and washrooms . 6
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513.11.5

5.13.11.6

- - Electrical switch rooms : 10

For further detailé of ventilation requirements refer to the mechanical .

specification.

Ceiling Fans - .

'All administrative areas such as the control room, all offices and building

entrance areas at raw water pﬁmping station shall be provided with ceiling
fans to provide 4 ACH. The fans shall be provided with local speed controllers
and switches adjacent to each individual unit.

Air conditioning

As a minimum control room shall be air conditioned.

The air conditioning shall be designéd to maintain a dry bulb temperature of
22 °c and relative humldlty of 500/0 under the 0utsnde mean monthly
maximum shade temperature and hum1d1ty specified elsewhere.

Fire detection system

A fire detection system shall be provided in accordance with BS 5839: Fire
detection and alarm systems for bu11dmgs the local fire regulatlons and the
followmg requlrements S

(a)  Fire detectors

Optical smoke type detectors shall be installed in switchrooms, stores

containing flammable materials and the control rooms.

The Detectors shall be locally resettable and shall be detachable from

their installation position to facilitate maintenance and replacement.
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()

(©)

~ Detectors shall have light-emitting type operatiori indication and shall

be suitable for fixing direct to circular conduit boxes.

Manual call points -

A Manual call poihts shall be located _stratégically throughoﬁt the plant.

A call point shall be located adjacenf to each external door and at -

personnel doors to switch rooms, chemical areas and stores of

. flammable materials. For mult‘i-storey buildings, call peints shall

additionally be located at stairwell landings on each floor.
Control panel |

Wall mounted addressable type cbntrol panels shall be located in the

low voltage switch room at the raw water pumping station.

A system-test facility and a power supply failure‘ indication shall be

provided.

Each control panel shall be provided with voltage-free changeover

contacts to be monitored by the DCS for the following conditions:
()] system fault

(ii)  normal supply failed

(ili)  system operated.

The contacts shall be wired to cable terminations. '

A correctly-oriented plan of the premises showiﬁg the locations of the

fire zones and exits, and instructions for the actions to be taken in the .

event of fire or fault indication; shall be positiOne_dI adjacent to the

_control and indicating equipment.' They shall be in an approved durable

form.
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(d)  Fire alarm devices

Sounder and visual fire alarfn devicés shall bé installed in switch room

| ~and on eaéh floor of multi-storey buildings. The fife alarm
| .soundgr/strobé'device locations shall be audible 'or--.easily observed-'
from all pa'rtsl of the water. treatment _worké and raw water pumping

 station.
(e) Power supplies

The normél subply- for each control panel shall be derived ﬁ_orh the
normal site péw_er lsupplies. A standby supply shall be provided by an'_ _
| 'int_egi'al sealed-type battery complete with an automatic §hq§ger. The
* battery shall be of the nickel- alkaline or lead-acid type and shall have
a 'life.' of not :less than 4 years and shall be capablé of'. aUtomatical.l'y

__maintaining the system operational for a minimum périod of 24 hours.

The battery charger shall be fitted with a milli-amp meter to indicate

the rate of charge.
The normal site power supply for each control pahel shall be from a

dedicated outgoing MCB. The outgoing unit shall be coloured red and

shall be fitted with a label inscribed 'Fire alarm -do not switch off.
®. - Wiring

Wiring shall be carried out using the red covered fire fesistant cabling

in accordance with the local fire regulations.
513.11.7 Telephone facilities

A compléte telephone system shall be provided for the raw water pumping

station. The system shall comprise a site EP ABX located in the control room.
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5.1.3.11.8

The site telephone system shall be connected to the telephon_e. company

network to provide off-site communications.

Telephone handsets shall be pr_ovided m the control room, each electrical

switch room and each office.

The EP- ABX shall be sized to .provide 50% spare capacity for additional

telephone handsets and external telephone lines.
Site Intercom

The Contractor shall provide a site intercom system comprising of a externally
mounted call- point at the site entrance gates for the raw water. pumping

station.

The external c@ll-point shall be provided with in-built "call butfqn, a
microphone and speék push-button, 'and a speaker all ldcated in .a weather

proof enclosure adjacent to each site entrance.

The control room shall'.be provided with a desk mounted microphore and
speak push- button. An audible call alarm shall be provided which is audible

in all parts of the administration area of the filter building.

Distribution boards

A. distribution board shall be installed on each floor of each building and shall
provide distribution to lighting, socket outlets, heating, ventilation and air
conditioning. Circuits shall be arranged to provide a balanced load on each

phase of the supply.

The fire detection system shall be supplied from a dedicated feeder unit on the

appropriate 415V motor control centre.
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5.13.11.9  Wiring

Internal wiring on concrete and block work surface shall be carried out using
single core PVC insulated non-sheathed cables installed in surface mounted
heavy duty galvanized steel condu1t and / or trunkrno Wiring in plastered and

tiled areas shall be 1nsta11ed in concealed steel condu1t

'External wiring shall be carried out using single core PVC insulated non- -
sheathed cables installed in heavy duty galvanized steel conduit or PVC

 covered mineral insulated copper sheathed cables.
5.13.12.  Ventilation System Design
. Introduction

In any industﬁal building where industrial processes are carried out a large
~ amount of heat is evolved If such heat is not removed from 1ndustr1al.
bulldlng, it will affect eﬁlcrency of the workers working therein and it will

- also affect the life of the machinery espec1a11y electrical one. Similar is the

- case of Nag pur Water Supply and Sewerage Project wherein following

pumping station will be installed & commissioned.
1. Raw Water Intake

Mcthod of Ventilation

¥

Ventilation can either be carried out by natural or mechanical way.

In the present cases of all four installations the natural ventilation is neither
practlcable nor adequate enough to remove the heat generated during pumping
operation. Natural ventilation also depends upon pressure exerted by the wind
outside, stack action generated in the boilding, Cross vent_ilaﬁon through the
building configuration and roof of the building and hence airflow cannot be

~ controlled consistently thorough out all the seasons.
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“In view of above it is essential to adopt mechanical ventilation. -Mechanice]
'ventllation may be either (a) by exhaust ventilation whereby air 1s removed
from a bu11d1ng by means of fan while fresh air 1s mtroduced from windows -
and other openings, or (b) by posmve ventilation whereby air is supplied by
hieans of a fan or blower from outside or (©) hy cornbination of both exhaust
and positive ventilation. In case of positive ventilation, it is possible, where
necessary, to cool the air before being brought into the btiilding either by way'

of evaporation cooling or by air conditioning.
a. Exhaust ventilation

Ventilation by this method can be effected in case of narrow buildings.
Exhaust fans are provided in walls on one side of the building and
roofs to draw large volumes of air "th_rough the building from the
opposite side. Adequate inlet openings for air are provided 50 as to
-minimise draughts caused by high mlet velocmes In this case short

circuiting of air should be avoided.
b. Positive Ventilation

Positive ventilation affords better control of atmospheric conditions -
~ inside the factory building. It is useful where exhaust ventilation
cannot be used.due to wider proceSSing areda. In hositive ventilatimr
method, air is forced into the huilding by means of centrally located
srlpply fans and distributed air through the dict. The duct may carry
cooled or cohditioned air. Unit ventilators may be provided for .
individial roofs and may be placed against outside wall. The air supply

oullets are many times more than what is possible by exhaust.

c. Combined System

- In this system the air 1s forced into the area of working at lower level

and hot air which takes natural upward path is removed by roof
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extractors provided preferably over the heat producing machines or

processes.
d.  Selected Method
The method of Exhaust Ventilation mentioned above amongst the -
offer, it is found to be useful in the installation taking into account the
number of air charges required at the installation are less.
5.13.12.1 Data

- (eneral

450C

Ambient temperature (max.) =
| Humidity (max.) = 77 %
Altitude = <1000 m.
Raw Water Intake
-~ i. . Raw water intake pump room
No. of pumps = 6
Motor capacity = 580 kW
Motor efficiency = 94.5%
Lighting ﬁtﬁngs L= 8 Nos. + 20 Nos.
Wattage of fitting -o= 400 Watts each + 80 Watts each
Pump room size (LxWxH) = 25.5 m x 13.00m x(EL338.50-EL328.00)
including sub floor below motor -
1L Raw water intake -Cable tray room
= 20mx7.0mx2.5m

Size (L x W x H)

Design Criteria and Assumptions
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It is essential to find out total quantity of air required for ventilation for

maintaining temperature in 'the'area of ventilation within a limit.

For this purpose following assumptions are taken _into'ac.coun_t;

i.  Maximum temperature ‘difference between outside air and inside air
should not

exceed 5°C as the maximum ambient temperature is given as 45° C.

1. Temperature of outlet air should not exceed 50° C for more than one

hour, as it will be injurious to the worker.

1il. Wet bulb temperature during 45° C dry bulb teniperature shall ﬁdf_ "

exceed 27°C. . _

iv. Sufficient elevation level difference between intake air and outlet air is
present. .

v. It is assumed that the roof top of the building is painted with heat

reflecting paint and wherever possible it is insulated.

"~ vi. © Heat from the Sun affects comparatively less as inside the building
| heat developed due to the electrical motors is more and témperaturé_

inside the building is more than outside temperature.

vii.  During high ambient temperature, the electrical lighting heat load will
be nil in the pump rooms. However, for safer side it is considered in

)

the calculations.

viii.  Electrical loads viz. auxiliary pumps are not considered for heat load

~ calculations, as these pumps will not be operated continuously.

ix. Doors and windows provided to the building are shielded with sunglass
film etc. so as to reduce heat entering inside the building due to sun

rays.
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x. .  Formula used for requirement of air for ventilation is,

0- 3.462x Ks
1
Where Ks = Sensiblé héat gained in kcal/hf.
t = Allowable térﬁpéréture difference in °C
Q = anntity of air in. m’/hrs. |
1 KWH = 860 Kcal/Hr.

Detailed Design for Ventilation
Raw Water Intake
A Pump Room

i Volumeofroom =  255x13.0x10.5-20mx 7.0 mx2.5m.

3480.75 -350.00

3130.75 m®

ii. Heat loss due to motor kcal/hr.= Rating of motor x No. of motors
. x (1-efficiency)

]

| No. of fittings x wattage x 0.86

A

iii. - Heat loss due to lighting

= 8x400x0.86+12x80x0.86
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iv. . Total heé,t loss in Kcal/hr.

V. Air require_menf for ventilation in m’/hr = 0

Ks

Vi. Air changes per hour .

vii.  No. of exhaust fans required

viii.  Power requirement of fans,

Power of each fan is S50 W.

I

STC with DRA

2752.0 + 825.60

3577.60 keal/hr.

' 162110.0 +3577.60

165687.6 kcal/hr.

-, _3.462xKs
-

165687.6 keal/hr.
5°C

3.462x165687.6
S

114722.09 m*/hr.

114722.09
3130.75

36.00

114722.09
10400

11.03, Say 11 Nos.

E_ach of size 600 mm, 3 phase,
capacity of 10400 m’/hr. and db

level not exceeding 65.
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Total Power : = 550x 11
= _6050_ Watts
=, 6.05 kW

B. = Cable Tray Room

i Volume ofroom = 20mx7mx25m
= 3% . -
.~_ii. Heat due to lighting load = - No. of fittings x wattage x 0.86
= 8x80x086
- 550.4 keal/hr.
i, | Air requirement for ':e;ltilation= | It is required on the basis of air
in m*/hr. changes per hour which should

be at least 6 changes per hour.

Therefore, 350 x 6 m>/hr. air has
to be displaced i.e. 2100.00.
2100 |

iv.  No. of exhaust fan required 1250

|

5

1.68, Say 2 Nos.

gl

It is essential to provide 2 Nos. of fans for replacement of air and put .
~ them on before carrying out in the area. Size of the fan 300 mm, 3

phase, capacity 1250 m3/hr. db level maximum 54.

V. Power requirement of fans:
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Power of each fan'is 55 W.

Total Power

Installation Details

55x2

110 Watts.

0.11 kW .

- Typical sizes of exhaust fans (vefer sketch) are as follows (all dimensions are"

~ in mm);
Size (Dia) | A B c |[D E F |G
600mm. |720 |598 |635 |11.5 |405 |162 |600
300mm. |385 |317 |327 |95 300 |125 ~ |300

Exhaqu fan shall be protected with wire guard and prbvided with louvers.

Marking of Exhaust Fan locations are prbvi_ded in the followin_g drawingé.

1. Ventilation system for Intake Works

5.1.3.13 Summary

1. MSEB Power Supply with two independeht 33 kV Express Lines.

Fault Level is 191.6 mVA as per MSEB.

2.~ Indoor 33 kV switch board with two nos. Incomers, one .Bué—Coupler

and two outgoing Transformer Feeders is proposed. 6304 SF6 circuit
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oS

breake'rs' with 16 kA breaking capacity are proposed (Minimum

standard rating). -

- Two transformers of 4000 kVA, 33/3.6 kV, Dyn 11, ONAN, O.LT.C

are proposed considering D.O.L starting of 580 kW motors and 5 Nos.

~ pumps running with one transformer in service (worst condition).

3.3 kV, 580 kW, squired cage Inductor Motor, CACA/JETV with

‘D.O.L starters are prbposed. ‘Programmable Logic Control (PLC) is

proposed for monitoring and controlling motor operations. |

" Power factor improvement is by providing individual capacitors for 3.3

* kV motors and bulk capacitors for 415 V, L. T Load, Power Manager

is proposed for monitoring power consumption.

Two Auxiliary Transformers of 200 kVA, 3.3 /0.433 kV, Dyn 11,

- ONAN, Off-Load-Tap charger are proposed for L. T Load.

Ventilation, Earthing, Lighting prdtectioh, Firé Alarm,. Intercom
- System.are provided. Telemetry and SCADA systems are proposed

separately.
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-Short Circuit Calculations

. STC with DRA

Zg = 1/200 = 0.005 pu per MVA = Grid impedance

R
3
3
BV
4000 kVA "1 4000 kVA
Z=625% 1 z=625%
Y kVMCC - r MCC 1
M T
200 kVA Tr 200 kVA'Tr
Z=4.0% | I j x=40%
JS%W ssqkw |0 “w
580 kW 580 KW 380 kW
Zg = 0.005 p.u.per MVA = Xg
0.0625 o
Zr = 0.0625pu. = T4 =0.015625 p.u. per MVA = X7
580 kw motor = 133x580 = 7714 kvA
X"'d = Z "'0.16 = -—0—16—' = 0.2074 = X
. m 16 p.u. 07714 . m
k Reactance on it's Reéc tance First cycle | Interruption
Circuit Element input X" d or er MVA P-t-| Reactance p.u. cycle reactance
' actual Ohm P per MVA p.u. per MVA
X grid ~0.005 0.005 0.005
H.V. CabletoMS - 1 L !
o - Negligible hence not taken
HV Cable to MCC - 1 ‘ ' : -
X1r 4000 kvA 0.0625p.u. 0.015625 . 0.015625 0.015625
H.V. Cable to Motor Negligible hence not taken
580 kw motors 0.16 pu. 0.2074 02074 1.5%0.2074
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Considering worst condmon of only one transformer supplymg full load from smgle 33 kv supply
lme and 3.3 kv Buscopler closed. : _
| -1=1+1'_ 15
Xows XXy X, 0.005+0.015625 0.2074 . '

=. 48485+2411—72593MVA

| o 72.593
Ish - = =127 kA (First Cycl
. . 1.732x83 (First Cycle)
Tnterrupti le - = L 5 _5.485+16.07=64.555MVA
TMSTIUPHON OYCle = 000625 1.5x02074 o o
sy, = 9453 _igo0ka
- 1.732x3.3 |
' For-415VBu_s
'- R A
: Xmas-2 XTi+Xg XmO .
Xme2 = 0013775 N
" Aux. Transfouncr = 200 kVa Z = 40%
Zpu. = - 004
4
Zp.u. per MVA= -%)——0 2
0.2
R 1 1

Xt Kooz + Xowe  0013775+02 0213775

Fault MVA = 4.68
Ish = 2850k
1.732x0.415
AT 33 kv Bus
] —_1— 1 . 1 . . l |
Xy X, Xp*X, 0005 o oicers. 02074
| _ , —
= 20041701 - 21751MVA

Ish 3.8 kA for 3 Secs
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LI

TRANSFORMER CAPACITY CALCULATIONS

Fault leyel at33kV Bus -

System voltage for motors = -

Motor terminal voltage during starfing =085Vy =

2

191.46 MVA

V1 =33kV

3.3 kV Bus Voltage during motor starting= 0.9 x V,=

Power factor during starting - Cos¢ =0.15 . Singp =
Starting currents of motor - 6 times full load current K=6
o _ s ;
Full load current of water - 280 x 133 135Amps
. 1.732 x 3.3
Cable size - 3.5 120 sq.mm - Xe = 0.977 Q/ km, Rc=0.324Q/ km
Length of cable - 50 mtrs (Max)
Xe =00049Q , Rc. = 001620
(Vbus)® = {VmCos;ﬁ 4 Kx_w} +{VmSm¢ + K X Vm a C]
| i | Vi
. 2 ) 2 .
' . . : : 6x135x Vmx0.0049
(A715)" =| 0.15x Vi 4 SXI3XVMXO00I6Z | 1) gog vy 4 SX135x Vimx
1905.3 S 1905.3

235kA
1905.3 Volts -
1619.5 Volts Assumed = Vm

1715 Volts (Requirements =
during starting condition) = Vbus

10.988

- =[0.15Vm+0.00689Vm7* +[0.988Vm +0.002083Vm]*

1702.55 Volts

0.0246 V’m+0.99 V’m =

1.0147 V’m
Vm _ 0.8936
v
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Putting this value of Vmin

V= VmCos¢+'Kx'Iﬂxvm>-<RCT + VmSin¢+KxIﬂmest]
Xs = Total Reactance upto motor terminals
Xs =  Xg+Xr+Xer
Rer =  Romo+Reme = 22OXIS0 601622022240
1000 x 4
Xer =  Xemo+Xomo =  2292x150 1 0049 =0.00338+0.0049 = 0.0083
| 11000 x 4 . | _
<. (1905.3)*= : - 35%1702.55x0. ? 1702.55 x X
(1905.3)*= 1702_55)(0‘1“6><135;<1702 55%0.022247T [0 cc 0 oggy 5X135X1702.55xX
| - 19053 - | 1905.3

3630168.09

[255.383 + 16.0956)2 + [1682.119+723.805Xs]*

= 73700359+ [2820524.33 + 2435052.286Xs + Xs x 523893.552]

 523893.552 X% +2435052.286 Xs + 2003224.689

= 523893.552 X% +2435052.286 Xs - 726946.401  (+ 523893.552)

= X's+4648Xs-13876 -

b +-/b’4ac .
= — a=1, b= 4.648, c=-1.3876
| b2=31.60382
- + L
_ 4.648+5.21007 _ 0281486
2x1
dac = 5.5504

Jb- dac = /27.154 = 5.21097

X5

- Xg! Xy+ Xor
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"Xt = 0.281486-0.0083 - Xg
= . 0273186 -Xg
Xg = _1 = 0005223 puperMVA
| 191.46 o o
O. '\ . ~ ) ’ .
kepy o OZBIS_ 02
E (33) | )
Xr = 0.025086-0.005223 = 0.019863
Reactance of Transformer is 6.25% .. 0.0625 p.u.
MVA rating of T f ired . 0.0625 _
rating o rans. ormer require ) = —0019863
= 3.14656
KVA rating of Transformer - = 3146.56 kVA minimum

" Transformer capacity proposed is 4000 KVA / 3500 KVA

Check for Fourth pump starting:-

Load before starting 4" Pump = 3x580+ Avg,. load 50 kw

, = 1790kw
Current= M =313Amps
T 1732x33%09 |
Starting current of 4% pump = 6x 135 = 810 Amps
Total Current =810+313 = 1123 Amps
Tull load current Qf 4000 kva Tiansformer

= __4000 = 700Amps

1.732x3.3
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1.5 times full load current = 700x 1.5 = 1050. Amps

1123

% current at étaﬁing' 4t Pump= =1.60x100 = 160% -

In emergency if 5™ pump is started.

Load - 4x580+50 = 2370
| 2370x0.9 e
= ———————=414.65=415.00
Current 1.732x3.3%09
Startin_g current of st motor = 6x 135 = - 810 Amps
2370x0.9 o
) = ————— —=414.65=415.00
oourrent = I 732x33x09 |
S'tarting.current of 5™ motor o= 6x135 . = 810 Amps
' “Total current = 810 +415 = 1225 Amps’
- | o 1225
% current | o = 700 .21.73
. 75% overload -
4000 kKVA Transformer can take starting current load .when 4™ motor is started with

g . . . . ~1}
auxiliary load off. However 5™ motor can not be started with one transformer in service. 5"

motor can be operated with both the transformers in service. o v
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52 Raw Water Rising Main From Pumping Station To B.P.T.
Discharge (Phase I + Phase II) = 630 MLD
Hours of pumping = 24 Hours

Design Assumptions

1. Single Main carrying all the discharge of 630 MLD

2. Flow = 72917m’s

3. Steel pipe confirming to IS 3589: 2001

4. Grade of steel _ = Fe 410

5. Ultimate Tensile Stress = 410 MPa

6. Yield stress Min = 235 MPa

7. Inlining = 12 mm Thick C.C.
8.

Out coating = 20 mm Thick C.C.
2032 mm dia, Mild steel pipe with shell thickness =20 mm is adopted
conforming to IS 3589: 2001

5.2.1 Calculation of Frictional Losses

Hazen Williams Formula, with C=130 has been adopted for Wofking out

frictional losses.
Q = 7436x10°xCxD*®xHf*%
Where '
Q = Discharge in MLD
C = 130 _
D = Internal Diameter = (2032 - (2. x 20) - (2x12))
= 1968 mm
Hf = m/km
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ie. 630 = 7.436 x 107" x 130 x 1968 263 x Hf >3

630

HE = s 0o x130x1968°

1
1% =1.90m/ 1000 m

The length of the pipe is approximately 100 m.
It works out the frictional head loss (hf) to 0.19 m

Velocity in the pipe is calculated using following equation.

Vo= 4567x107xCxd*® xHF*
Where

' 2 Velocity in m/s

C = 130

d = Diameter of pipe in mm = 1968 mm

Hf = Head loss in m/1000 m
ie. V= 4567x10°x130x 1968 ** x (1.90/1000)**

= 2.395 m/s
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5.2.2 Calculation For Water Hammer

For calculation of maximum water hammer pressure, following formula is

used
Hmax = a-Xg
g

Where

Hvmax = Max. water hammer head in m.

Vo = Normal velocity of water - m/s

g = Acceleration due to gravity in m/s® .

_ 1425
7 Txo
1+—
Ect

Where

K = Bulk modulus of water = 2.07 x 10® kg/m®

D = Nominal Diameter in mm = 2032-2x20 = 1992 mm

E = Modulus of elasticity of pipe material in Kg/cm2

=2.1% 10"
ct = Shell thickness in mm = 20 mm
_ 1425
0 Txo
+==
Ect

1425

= | [, 207x10°x 1992
2.1x 10" x 20
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= 1425/ 1.408
= 1012

. Hmax = a.—

= 1012 x2.395/9.81

Hvmax = 247.09 m

5.2.3 Checking Shell Thickness Against Field Test Pressure
Field Test Pressure = Static Head+ Max. Water Hammer Head +

Frictional loss
P = (358.000 - 328.000) +247.09 + (0.19x 1.1)
= 30 +247.09 + 0.2068
= 27729m. =~ 2.77 MPa

As per IS 3589: 2001

_2st
D
Where
Jy = . Hydraulic Test Pressure in MPa =2.77
S = 0.6 x Specified minimum yield stress
T = Shell thickness in mm
D = Outside diameter in mm
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2x06x235xt

2.77 = 2032

= 19.96 < 20 mm O.K.

Check Against collapsing pressure

dxs,/i—F(Pm-PV)

Ct =
Where ‘
Sk = Factor of safety (Adopted - 1.5)
Patm = Atmospheric pressure in Psi = 14.2 Psi
Pv = Vapour Pressure Psi = 0.36 psi
d = Outside diameter of pipe = 80"
= 5x107
Ct - = 80><3\/ 15 (14.2-0.36)
Sx107
= 0.5968 "
= 15.159mm < 20 mm

- Hence O.K.

Draft Project Report — Concepts and Design Page - 118



At
p—

o~ T S

ST T N . Nt N

" Augment: l(mn of W uu \uppl\ w \:l"l)t!l'-.cil}"

© . STCwith DRA .

5.2.4 Desngn Calculatlons for ng Cu d(‘l Suppoxt

5.2. 4 1 De51gn Data y
1. Dla of Plpe Line.

2. Shell "I'l1icknés§

W

4., C/ C dlstance between roller supponls

D

Intetnal pressure of Water'

P

‘L.

N

2032

20

26.5

108

mm OD

) mni (f:opose’d) :

ksc

S mt

3. R G Channel Sectlon MCP 400 X 100 mm (Proposed)

Wt / mt
Y

6. Stool channel section ,

"M.C. 250'x 80 mm (Propos.éc'i)

: 7 Penmss1ble stresses : o
~a) - Combined bending & dlrect tensile stress - o T
' ” Zﬁmx06x1 © = 1560 ksc o

b) Combmed bendmg& dlrect Compresswn

Wt/mt ‘
oty
o

f
s

: -fcr

- & Densi'ty of water "q

) Maximum wrinkling stress

50.1

].5.3
5372

- 5.02
63.8
2.6

306
: ...7.'2
23

a1l

39
141
- 3880

6.18

. tm

Kg-
mm

. Kg

cm

9 -
CIIl

. cm

2w0x05x1‘ = 1300 ks
. 2600x0333 - = 87 ksc
0.000 - kg/om'
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9. Density of steel w = 000785  kg/cm®
5242 ‘Design Calcultion

1) Ho_o_p stress--_ _{‘_E-M—B% 2<1360

2) Lorgitudinal stresses -
-a)  Beam Stress -

g - 2 s 1,4,
. -.3 41. D 2 ' )
.. 2 1080% 2x,o.00785x20,'01001 :
. 3 4x20 ° 2030 o277
' __=-_ ':t,63'.'634ksc e ea

b) Drrect stress due to grav1ty component of shell welvht -
' ' M'ammum gmdrent .

' Assume . .=~ 1in30 -
Coo 7r><(20"3+2 0))(2 Ox 0.00785x% 130><100
=0T mx(03+2,0)x2.0x30 _ .
= 3925k S -b

) 'c') Axial stress due to hydrostatlc force, actlng on exposed end of expansmn Jomt
- inner stroke of 22 mm thrckness (assumed) : :

fa. IOx—'
o t

f =  Ox—= 1222 o e
_ 18 - ' i
d) i) - Friction force at expans_iori joint
- fo =~ mmpDB. :
fo = . 7x03x265x203x15
- = 76087.22Kg o
WhereB = Wldth of packmg used in expansnon Jomt = 15 cm.
i) " Frictional forces at supports

fc = Awlm .

‘Wt of water = -Z-_x199.2=x0.001xi()bkg'/-ln

. 311651
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Wt. of shell %x(203.2_2 —~199.22)x 0.00785x100 .

= 992.379
o o= 4x(4108889)x108x01* 17750 K
Total unbalanced force
= 76087.22+ 17750 = 9383722 Kg
= 93837.22° kg .
. Longitidinal - - 9383722 .
. Stress = 7%(203.2+2.0)x 2.0
| = . Tmkse o
‘e)  Rim bending stress . ' L :
™ - -1.82¥px-R 5 (Al -C.1). .
o - ‘ (A1+1 ssxtx(th)?)
. Where Ar = Half the C/s area of nng glrder channel
_ (1 82x26 5xL0L 6) _‘ (31.9-1.53x2.0)
2.0 * 31.9+1.56x2.0x/101.6x2.0
- aosi7 . e
 Total longitudinal stre: = 69.020 +3.925 +12.22 + 80.627 + 1135.547 -

1301339kse - < - 1560ksc
Hence assumed shell th1aness is adequate }
- Corresponding value of total stress is c1rcumferenc1al & longltudmal direction is

less than permissible.

Corresponding value of total stress at mid span will be

= a+ b+c+ d
£ = i;i+3.925+12.22'+ 1278
= 12074 kse
Critical section for wrinkling stress will be at mid s.pa'n where maximum stress is. 120.74 ksc

‘Thisislowerthan 033 fy =  033x2600 = = = 858 ksc

Hence safe -
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Collapse pressure 'likely fo be developed (due to vacuum) in pipeline is 0.33 kg/cm®
“As the shell i is stlffened with rmg g;rders the collapse pressure is given by expressmn

Collapse pressure N 20xExtx( )‘ s
. 5
_ B 20x7_1x105x20x(203,, e |
= 1080
= 7595 ksc
4 7595 -
FOS. = Z32 = 23014 > 2
Hence safe '
L a0mm
20 ““.“XI  ' ) IlOOm;n
Vgt el
'Check for stresses in Ring Girders :
i) Leﬁgth of shell acting alongwith ring'gir_der is
=  2x(2xA+C)
* Where A = '0.78‘(Rx_t)°‘5 —
&y o= g = 153cm
L = 2x(2x078x(101.6x20°+153) =  47.535cm

i) -~ Cross sectional area of ring girder
= Areaof channel + area of pllate;.‘ _

63.80 +47.535%x2.0
158,87 cm’

Al

L.

1id) Neutral axis of compOS1te section of nng glrder measured from centr01da1 axis.
(Cy=2.6 cm) :
 6380%x2.6+(47.535%2.0)x(] m%)‘ -
- 158.87
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=T 7.627 cm

Y, = 1627 em
Y = 10+20-7.627
= 43Boem
-MI of ring girder - S S
' ‘= lIyy of channel + A/c of channel (Y, - Cy):
+Iyy of plafé + Afc of plate(Yb - th)

‘= 572+63.8x(7.627:2.6) ‘
‘ +47535>’20‘+47535x20x(4373—09)‘.

= 3362;_67 _cm

1 _ 3362.67
7.627

_;»<‘.§

Zp - = = 440.89cm’

|

336267 768,960’

CZ B
£ bottow b .A 4.373 .

[

Caleulation for angle of support -  (Refer fig. 6.6)-

. Clc distance of supports

= 2a
= D+ 2t_+' 15- width of web of stool channel
= 2032+2x20+15 25

1972 - om .

2a

Radiu__s of center of ring girder N

. D
RC.g L= _2_+Yb
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= 101.6+4373 105.973.cm

' _ a _'  197.2
Cos o ~  Rog 2x105973 0-932
o = 2l24dege = 0;3708 Rédians

Evaluatlons of bending stress, dlrect stress & hoop stress m ring G1rder
* Moment in ring girder o

: .'a). For angle o '. _4_ - Ot <. _. o
M =[‘;’f '.>'<[.1'_.'5c<'>sa - ca'sza.casa'-fd.sinlal4-Co§9 —(x '—65s‘jn 0|
_-'e". . 'f=' N '681.76'(.?-"- o = 1.'2(.)'lradian_s
M | .‘=   VZVJI: = Q. 16‘64‘ :
(4108889x1028;11) (203 2) 01664

- 131214.05 Lg cm
Dxrect tensxonmnng erder '
) Formge o < @ <. 8

i o R
= [—"—] x[aesin = Cos*6.Cosa —~0.5Cosa] .

l-Taklngoc" = e
' Substituting value of -
8 = . 6876°
' = 1.20 radians
T, —  4i08.889x10. S*I'Ixoss93s L
: ' 27r . . :

— 77689 %0, 88936 ;!

= £ 6909.38 kg

b). Forlﬂzmgle. B o <. o« < m

[2—] x| sine —Cos @ .Cosx — 0.5C sy —mrsiner)
T . ‘ >

= [2£] =[1.118—0.0475—0.1811 —2.928]
r . .
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TZ‘ : = 4]08.§89x10.8 x1.1 x (=2.0386)
) 2T .
= -15837.73

Hoop stress in ring girder

1.56(Rx )% (Ar —C.t)

O Fy = P x Reg I Ar}x[C + . .
. .F'“T L € I CAr+1.56xt(rxn> A] i
' =  26.5x 105.973'__rl '534'1.55(101.6x2.o;":-‘ x'(lss.s7><0.5'-1.53'><'2.0)]
TU158.87x0.5 T 158.87%0.5 +1.56x% 2.0x¢101.6 2.0)*

“Fy o= - 53866k

Total stress @ the junction of R.G. of stool

"= ' 'A__I\i'..£1_+fhr
— Z, A

below junction

F, = 13121405 1583773 ..
' 768.96 158.87 . .
= 609.61 .~ <. 1560 (Outer Face)
. 13121405 _15837.73 . | '
F, o = U 55%ss 15887 +o-000
) £ 26833ksc < 1300ksc (Inner Face)
OR. .

Total stress @ the junction of RG & stool

= :h__________‘_f
Z, n
F,. = 131214.05  6909.38 o0

440.89  158.87 -

Sy

= 297.61+43.49 +538.66
= gt < 1560 ° -'-(Ou'tér'-'Facé)

F, = -297.61 +43.49+538.66
284.54ksc < 1300ksc (Inner Face) - |

Hence section of ring girder is adequate
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4) Check for stool(Roller Supports) |

). "a') " Load on each subport -
= 4108.889x10.8x 1.1
= .4_8813.6 kg

- 1) C/s area of stool channel
= ) 2 x39 -

Il

78 cm2

,u)MI@YY ST
- _ \V:dth ofrg channel

+Cy+0 1]‘

. .-. 2% (I, +39 x| G%10)
= 2><[211+39><f 10)+'J 3+0. 1] 1
= 39550, 28 o'
1) . Zyy . . = ' Width of r.g. channel _ depth of stool channel ...~ .
= 1407 8 cm
fa = ¥ _____488136 = 312907
: : A 2x%2x39 T
- Height of S
© ostool = - Reg(l-Sina)

= 105.973(1-Sin21.24)
 =.. . 6758 cm

Moment on stool = --9«-—xh01ght of s!ool x b
- ' " Stool

Wherem = - Coeff of friction between rollers & base plate = O 1
™M - 4887136x6758 ol :
L= 164945 kgem
_ m L - 164945.04 _ se
£, = = s = 765k

-
i

S 1, NE -
1y = flyy o ,:_9_55’_9_-2§=22‘52cm
o ) 2= 39 : :

Sleriderness ratio of stool -
= Jeft |
iy

¥y
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L 22 52 o
Faallowable = . . 1239 KSA | (Fort <20y
. fbe  fa N
Fbe Fa =

" 117165 | 312.907
<1560 1239

0. 3276 .o< 1
Hence channel proposed for stool is adequate '
"b)  Check for stool (ﬁmty supports)

Max unbalanced force
CFoo = Fe -l-:fe.,

| 76087.22+17750

I

. 93837.22 ke.

V , Tlus force w111 be 1'381Sted by three ring glrder supports

- Force res:sted by each stool = - -9-33‘:57—2‘3 ~15639.54kg =
_. moment/ stool F x eff. height of stool I ' I

- = 15639.54x67.58
- 1056919 900 Kg e .

| 1056919 9

5 Y
= aors " ~750.76 kse
fa = Y= 312907 ksc
Fow = 750.76+312807 - =  1063.667 ksc
1_25_><_f’_7_“§__1_5<20 :
re 22.52 E \
*  Fiou Allowable = 1239 ksc
fa +' fe _ 312.907 +750 76
Fa feb 1239 1560
= 07338 < 1

Herice the channel section proposed for stool is adequ'ate:
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5.3

531

Gy

Break Pressure T'ank

To take the advantage of avallable topography it - s proposed to construct a .

Break Pressure Tank at a lnllock near ‘Head Works. - Not only, it will

A c1rCumvent pumpmo of water for over 27 km length upto Mahadulla, also the- L
.' water w111 be camed under grav1ty upto Gorewada convertmg one of the twm f

N rlslng mains (runnmg from Mahadula pumpmg statron to BPT at Gorewada) .

into Grav1ty Mam The ex1st1ng pumpmg at Mahadula will thus be av01ded

Design of Break P_ressure Tank

:Accumulatlon of water. in B P.T.is mam]y governed by flow charactenstlcs at, o

downstream side Break Pressure Tank ‘The inflow to the BPT is assumed to.

_be constant nght from the staxt and is- equal to steady state dlscharge of the

- system

| _'As stated earher 315 MLD of water w111 be conveyed from B P. T through :
: " 1930 mm dia (O D ) M S. p1pe upto Mahadula where it will get blfurcated to -

1) | Proposed WTP at Godhanl (115 MLD) through 1422 mm (OD) 12

 mm thick M.S. p1pe11ne at about 2600 m length and o

i) ‘BPT. at Gorewada (200 MLD) through exrstmg 1626 mm (O D. ) 12 R

mim th1ck M. S plpehne about 53 50 m in length

V | Both:l'ine'shwi.ll run paral_lel upto _proposed WTP at Godhani. l S C

The salient features of various locations are :- .

F.SL of BP.T.at Gorewada Tank -320000M .

1
2. Lip of Aeration Fountain of proposed WTP. | - 330.000 M
" G.L. at bifurcation point at Mahadulla - =300.000M
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- CALCULATION OF HEAD LOSS FOR 200 MLD FLOW, FROM MAHADULLA' o

B.P.T. AT GOREWADA. :
Head loss is ‘calculated usihg Hazen - Williams formula,

Q = 7.436x10°xcxd2®x @)

.Q ' .' ‘= . Flowin MLD : l',' = 200 MLD
-~ C = . Roughness coeﬁ'101ent—. : 130:‘ S
a4 = Internal diameter = (1.62-6 A‘A.Z‘X 12-2x12)
| - " Assuming ;She".tﬁiCknéss ".='1'21'.?“.‘_"' |
- Inliﬁing © =12mm

= 1578mm

| Hf o= Head loss/lOOOm _ ,
C200 = - 7436%10° x130x(1578)”3x(Ht)°54-
"He o= 0666m/100m -

For length of 5350, head loss - He

L 0.666x5350

| H 3.563 M
H G. L requxred at Mahadulla, to convey the water upto Gorewada

Hy __ .= . F.SL @ Gorewada+ (Frictional Head)x 1.1 + Rggidual Head -
= (320.000)+3.563x 1.1+2

H = 3259193 M -
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CALCULATIONS OF HEADLOSS FOR 115 MLD FLOW FROM MAHADULLA TO

PROPOSED WTP AT GODHANI.
Discharge Q = 115 MLD
Internal dia = 1422 -2 x(10) - 2 (12)
= 1378 mm '
C = 130
By Hazen William formula
115 = 7.436 x 10° x 130 x (1378)>% x (Hy) **
H =  0463m/1000m
For the length of 2600 M, Head loss Hs = 0.463x2.6
= 1.203M

H.G.L. required at Mahadula to carry water to proposed WTP of Godhani

H, = Lip Of A.F + frictional head x 1.1 + Velocity head
= 330.000+1.203x1.1+2
H, = 333203 M e 2

CALCULATIONS OF HEAD LOSS FOR 315 MLD FLOW FROM PROPOSED BPT

TO MAHADULLA
Q = 315MLD
‘ = 130
d : = 1930-2x(10)~2x(12)
Assuming shell thickness =10mm
and In lining =12 mm
= 1886 mm

Draft Project Report - Concepts and Design Page - 130



Augmentation of Water Supply to Nagpur City STC with DRA

By Hazen Williams formula,
315 = 7.436 x 10 ® x 130 x (1886)* x (Hp)**
H = Q.648 m /1000 m
For the length of 27360m, total head loss = 0.648 x 27.360
= 17.729 M

Since HGL required at Mahadula, for conveying water to proposed WTP at
Godhani is higher, the LDL of BPT will be governed by the same.

HGL required at Mahadula = 333.203
' - +
Head loss from proposed BPT to Mahadula = 19.502
Hence Minimum LDL at BPT = 352705
Say =  353.00M.

Hence LDL adopted for BPT is 353.0 M.
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54

Raw Water Transmission Main from B.P.T. to Ma;hadu'l'a '

As mentioned earlrer combmed requ1rement for NMC and Cargo Hub are 230 :

| Mm’/year Or 6.)0 M'LD "With 24 hours pumpm the rate of pumping works: .

out to 26.25 ML per hour,

‘Out of the two options' a’Vailabie ie. ‘either use a single main to 'ca@ a
-drscharoe of 630 MLD or provxde duphcate mams to deal w1th 315. MLD

Each we have pr0posed 1930 mm diameter (out sxde) M.S. mam to be la1d in -

the 1mmed1ate stage .and to be dupllcated at a later stage As glven m the

. discussions on ch01ce of raw water pumping machinery 1930 mm x’ 10 mm -
- 'M.S. main wrll be able to deal w1th 78 Mm + 40 Mm3 = 118 Mm3/year or 323
| MLD | |

AlSO 77% Of raw Water supply is from Pench source therefore we do not P

propose a smgle main.

- Pipeline Féarures:

Total Discharge . = =  630MLD .
1 _Disc'harge__through vsivnglle main = 63Q /2 |
T= 315MLD
= 3e4smis
o 2 1930 mm dia, Mlld .,teel prpcs wrth ehpll thrckness _=1-0_ | him : are :
ﬂadopted Conﬁrmmc to IS 3589 :2001 o
‘3" Grade of steel : _ ER Fe410
4 In- lm‘ing ' . = 12mm Thlck co
5 Qut- coatmg S = 20 mm Tthk cc
6 Ave. depth of fill material above top = 1M
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- DESIGN CONSIDERATIONS:

Hazen Wllllams Fornlula is ‘used - to calculate frlctlonal losses The value :

: -adopted for Roughness coefﬁc1ent 'C' is 130.

SAtlructur'al-.de'sign has been made by checking against ‘deﬂ"ection and buckling.

'.Thicl_cness has beeén checkeéd by minimum wall/plate _thiclcness ‘requir_ed for

* handling.
- Valves

" Butterfly valves

We have'pfOposeli 1400 mm diameter ‘b'utterﬂyv_valve's; Valves are positioned . |

Casi N S
At the.'beginning and the end of the line -
= . At either side of major river crossmgs

. '_ : Intennedlate at 5 to 10 km

Alr Valves -

‘We have proposed oluslef_of kinetic air valves with isolating sluice valves.
. Air valves are proposed at

B All peaks with respcct to horlzontal datum and w1th 1e5peel to, maximun

jhydrauhc gradlent

oy At points where down grade/ upgrade changes

v

In long ascendmg / descendmg sections at 0.5 to 0.75 km ,
> :Long horizontal structures of gradlents less than 1 in 50 at mterval of 0.5
100.75 km ' ’
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‘Scour Valves.
* Scour valves are proposed at suitable locations to drain the line,

20 mm tlnck Cement Mortar coatmg is proposed for protectlon agamst o

external corrosron As per IS 10221: 1982
- Thrust blocks are provrded for honzontal and vertlcal bends where length of ._
.plpe w1th restrained j 101 nt is not avarlable '
, _Necessary checks agamst buoyancy 1s taken whlle desrgmng the sectlon of '_
plpe for Nalla /Canal crossings. ' -
54.1 T *:Cal.'cu‘lations "of_ Frietional Losses

‘Head loss due to friction is calculated using Hazen Williams Formula

o Q : = R ' 7.436x.10'9xbez'“x'l-l'fo's_‘-' '
Where
S Q .= Discharge mMLD
C - 130 o
D = -Intemal dlameter n mm B
= 1930-(2%10) - (2x12) |
=" 1886 mm ' . ’
o - Hf = I-Ieadlossmm/lOOOm B
' i._i.e.' 315 R '7 436 x 10° x130x1886263 H"54
B o= 06482 m/1000m |

| " Therefore total loss‘inthe pipe line = ° 0.6482x 27.36 .
B | = 17M4m
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With internal diameter of 1886 mm

. f-Ac_'qjél velocity, (V)

L1886y’
fome

o=

QA

3645

-

© 1304mfs

" Design Notes - Structural Design of MLS. Pipe Line -

" For the design of shell thiCknes_S follo_wing 'c.rit.ical.cond-.iti_o'ns' are considered. -

1. Stress in shell due to internal pressure (60% of the specified minimum ..

. yield stress)

2. Deflection of shell under prism load

U3 Buckling from elastic instability resulting from loads and deformation.

The following referéhccs are Considere'd for the désigh of Steel Shell

1. 153589:2001  Steel Pipes for Water and Sewage 1683 to
o o _'_"-25_40 mfnbutside diénlefef -:s.pc:'ciﬁcation_
- Bureau of Indian. Standards | |
y Bureau of Indian Standards-
2 pré Material Selecti_on Manual
. 1"Edition—1988

WRe ple. o

3. . AWWA Manual M 11

Draft Project Report - Concepts and Design
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At_lgmc'ntatibn of \’V:'ltcr'Suppl_\" to Nd"]llll City o L ' ) ' STC with DRA

Steel P1pe of Gulde for De51gn & Installatlon — Third Edition -
1999

4 IS 783 : 1985 -

Code of praCtice for l_aying of concrete pfpes 1% revision
.S Standard Spemﬁcatlon & Code of Prac‘uce for Road Bndges _

-Section II Loads & Stresses — 4‘h rev151on 2000
Indian Roads Congress '

| - 1.7 ~For checking vertlcal deﬂectlon of the plpe line Towa Spangler |

Equation has been con51dered

~ Z'(D Pb+ P;c)

A
D 2 ot
Where, -
A = Linéar-déﬂection of'pipe ygfﬁcél diameter -
D = Pipevdiameter
: ..'DL = Deﬂec_tibn.lag facfor : l.
D;z = .._Re-xl'ulunding-.fdctor' - L
B = Verialpressire dus o backfl
'Ps = | Vertical preséurg to Surcllarge loads
VEI/DB = Pi[:;e stif.‘fness.
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3.

-Augmentation of Water Supply to Nagpur City -~ - : T :_- - STCwith DRA '

B! = _ Modulus of paééive resistance of pip'e zone fill material

-k Bedding constari_t

“Allowable 'deﬂ_eétio'n'for various lining and cqating systems are : .

5 Mortar lined and coated = 2 percent of pipe-.dianieter ]
_ Mortar lined and flexible coated =~ = 3 percent of pipe diameter

, Fléxible'linéd and coated 5 percent of pipe fdiam_e_te_f 3 ”

2 AWWAM]] gives a formula for horizosital deflection of piﬁe in

. inches

_kWr'.éf‘ o ] :

- AX:Dl ' — S
- T B+ 0,061 ET?

" "Where!

- _'Ax = '.Hon'zén.tal deﬂegtion pf.pipe (in_.)'- -

D

g

Deflection lég-facféf "_(1‘.1-5.’) A' i

X - | '.,.Be.c_ldling co;isfaﬁt _(O_.i-l:)._'

W ,_—,-e_,_;.“._loas‘lfﬁlﬁlt lﬁugth.pfpi_pefl@nsth_Cb"i.ﬁ:’ 9f?ip¢>'
; _ ' 1'adiﬁs (in.) .

EI = Pipe wall stiffness (in. - 1b)
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Augmentation 6f Water Supply to Nagpur City AV STC with DRA

E = Modulu$ of elasticity
1 = .. : Transverse monlent.of inertia, per unit'length c;f'wau. e
E =  Modulus efsoil reactien (bfin?)

3. IRC class AA loadmg has been (:on51dered for load A single

: max1mum Wheel load of 6.25 T has been considered as a p01nt load.
4. Mrmmum plate or sheet thickness for handlmg for plpe sizes greater" |
. than 54 1nches 1ntemal dlameter is glven by |

"D+20 -,
) In..
- Ta00

5. Buckling
; '.Pip.e el_nb_edded. in soil may ‘collapse or buckle from elastic instabiiity'
resulting from loads and defbrmatio‘ns The sumrnatlon of external

- loads should be less than or equal to allowable buckhng pressure

-~ The alloiyable buckling pressure is determined by.

. : ' ' N2
a = L [32waxB xE’ \E-[— .
L q . FS _ , D3

il

L qa -' all_owabl'e'buckling' pressure

C¥S = designfactor  25frWD > 2
| 30for/D < 2
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Augx'ﬁ(:t_lt.nl'i('m of Water Suppli to Nagpur City I . . 8TIC with DRA

!

whereh = | ~ht of ground _surfacé
‘ ‘ - above top of pipe (in.)
D = ' diameter of pipe (in) | |

"Rw = Water bupyancy factor

= 1—033 é}l—v ',_ Oshw </7

P

:W,here'

. hw = height of water surface above top of pipe (i)

Inthe worstcase = hw = . h. -

. B ‘ enipfrical‘coefﬁcient of elastic support (dimension less) <

T [1+4e- -°-°55HJ

' _Where

y‘;_x hw +-RW_—W£=+ Wy < ga .
S D D 2

Drixl‘l Proj'cct Report - Concepts and Design ~ ' _ : Page - 139



)

4 '_Auglhenmtioh of \l'-\"ntcr. S.upp_l)"w Nagpur City

STC with DRA

Structural Design Calculation for Raw Water Transmission Main

Data ..

- Raw water pumpih_g 'm‘a.in'._
"Initélrhgl diamg:te,-r _
CMhnmg -
- Plate ‘thiélf'r;e_:.s§
_;Qﬁtcoat_ing, '
.F.or_ prgs'gllt ﬂéw

- Caleulation

. 315x1000

= 3;6458 m’/s.

V'e\lbci_ty. =

IN~Y

7 1.886%
4

< 130mfs

36458

27360 km

;1886 mim -

12 mm '

: '_-,'1'0'm_m_
:-v-20._mm' :

. 315 MLD |

24x3600 .
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" Augmentation of Water Supply to Nagpuy C'ii_\i e " . "STCwith DRA.

= : . . L

- Check for'Deflectién Ce
Iowa Spangler Equation

(D, Pb+Ps)

D $EL L0 061E!
D
-Whefe

A = | Lingér_ deﬂec_tién of pipé vertical ld'i'am'e't'er' |
' D | = _Pip:e d.ia.tll.le‘-t'e.r .
DL = .. :Deﬂe.'c_timj lllag facﬁo‘r N .
Dr . = | B R.e:-_roghding_fjaq.tolr -_
'“ Pb h = K Veﬁicﬁl prlel._ss.qre:'due:to béCl;ﬁll
4 ., Ps = Vertical p'reésur'e 'Fo éufc'harge loads

 EID® = ) Pipe Sfiﬁ‘ne'ss '

E!' = 'Modulus: of passive resistance of pipe i_oné fill material.
k. = B_eddirig constant 0.1 for sand -

‘Load on pipe due to baclkfill
=  wxlIxBc

= 18x1x1.970
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' -Alllgmcn(ul'iun_'('xf Watee Supply to N;.lgpiﬁ‘ City . - . STC with DRA

= 3546 kN/m.

15085~ AV b6
1970 -

Pb =

<

= ‘_'IS'kN'/mz' Cor ) ‘1_8.kPa"
Ps -
- Wheel 1oad_[RC._classAA . = 6.25‘T- '
TS 783-85 CI. 11.2 . -

' Cover_ > 60‘(_)' mm, Impéé_t factor 1.1 -

We = ] CP.

© Wherel 1ISH+2D+S
= 1.15x1+2x1970+0

= 1154394

= 509m

0.985

)
o

21

ZAX
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Augmcntéﬁiqn of Water Supply to Nigpur City

" STC with DRA

 Fromfig.3,IS783~1985for , : = 2.505,

Cp ' =

- We. =

_Pipe-stiﬂhesé

;.:é R 12 '-;_x(1Q00)3_ i

A
)

09s3T

| k-(']:)L Pb + Ps)

0.80

. 0.80x6.25x1

_1 500

10218

51868 KN/m?

or 5.1_“37 kPa

= EBI/D*

7.'7.x1(')5><i><103

1970° -

=" 2179.97 N/m?

- or

2179kPa

xD

G EL 0.061E""

S o7

.

0.985
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Augmcnta‘tioh_ of Water Supply to Nni;i)ur City ' S STC with .DR.A“ . .

B = 3000kPs

0.1(1x18+5.187)

T 8x2.179+0.061x3000
L 01%24.187
117.432+183
= 4-0'._0_1.20_6 o or 12%

- 'This is with_iﬁ permissible limit of 2% for cement mortar lined 'a,n'djboat_cd

- pipes’
- Horizontal Deﬂectioh (AS per. M-lll)_ B

 px=DI| W
-5 T BI+0061ET )

Wheré,_. _'

Ax -~ = Horizontal deflection of pipe (in.)

It

.~
1l

Bedding constant (0.1)

!

" load/ unit length (Ib/in. of pipe)
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L URPC with DRA

A'ugn'l'c'_ntation of Water Supply l{) Nagpur City

r. = :rad.iuél(ih.);.'
| EI = -“P'i;.)é wall stlffness(m—lb) o
B - _'_Modﬁigg éf eiaslticityv_(BOO(;OQiO'O p31 fof__étggl)
T = 'Tra'nsve{sé monfl.'eﬁtl of inerti;i_; 'pé;f'unif ..lengtl:l'of'pipe.\.;vg]l.
- E' = ’.'..I\'./Iodulgs bf soil ré_ag:'tilon. (lb/;qu)_ o |
w = load dllllt;f‘o'back ﬁ_ll-'i.-lc;éd:d.uéto llve load o
U= ~ 3-5?..46'{10.213"1{1'\1'/.51._'.'-_. |
o _'45.‘678 LN/m -
- '4_.6.6"_787;0..0.6:852_1b/'ﬂ., o
P - 312985 lb/‘.ﬂ.'
'_ - i '266.82.1b/'in_. : o

S KT
2. E

[10J3~. . o o
- A4 o= . 38.77 inches

= 50853 x10°
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.Align.u_:n'tati‘on“ofWatcr Silppb"tb Nﬁg)ur Cm L L - - ' bl( with BRA
EI = - 30000000 x 5.0853 x 107
= 152559
Ax =Dl _l‘_V_VL_ o
. EI+0.061ET
o 01x26082x3877° )
152559+ 0.61x 400 38.77° ) . -
_ . 0.1x260.82x 5827568
152559 +14219267.66
_ . 1519946286
- 1437182666 - s
= 0105 T
A 0105 a0
D - 77559 |

- " 01?6 percent .

' ‘This is within 2% allowed for cement mortar inlined and out,coated pipes.

“Minismum Wall Thickness -

' '.Minimum plate or sheet thickness for handling for pipe sizes greater than 54

in. ID is given by
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Augmcntati(m: of Water Supply to Nagpur 'C;i(‘\'- ’

~STCwith DRA

: D+720 .
= ] m.
. 400
1030 = 1930
- : 254

= . 75.98in

75.98 + 20
L. 400 -

_ = ©0.239'in, - or. 16.09.mm. -

" Check Against Buckling

. Allowable buckling pmséui‘_é PR

.o ) pereEf

" FS- = Desig‘nfactor % >2 .25,
2 <2 3.0
D %
h = ht. of ground surface above tob'of pipein.
D = diameterof pipein.
" Rw = water onyancy factor
]- 0331’--‘”, 0,<hw<h

h
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Augmentation of Water Supply to Nagp_‘urfi(y o . . S o STC with DRA ~

i Where, hlw' = .ht..of \\%étcf sxllrféce abcé\zg_tép qf pipe.in. .
B' émpirica‘i éoeff;x.c-:ient' of élasti_c éup‘p_qrt. | V
1 | .
- 14D
W:.l-leﬁ_re.," H - = ,.: ::h‘t;_c.)fﬁ.ll aiblc.)_ve..pipélﬁ.' _
D = .19‘3,0+_'4.0' |
s = - 77;55 in.

¥

h- = 1000mm .-

. 39.37inch

= 0507 < 2

g =

Fs = 30

Rw = A1—0.33.%‘1V—._-"
. . o 1

 Assuming that ground water table reaches the ground level

| T 06

= 067
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- ~STC with DRA .

: Augmch(zuiqn of Water Supply to Nagpur City _

1 = L
2
(2
_ o \2s4
= 50853x10°
EL _ . 30x10°x5.0853x107
D 71.55°
= ' 03271089 Ib/in®

nl | .
B - 1 + 4eO0EH)

' 1+ 46-.06_521.969 .

- 1 .
N 1+ dg-01250)

. 1+4x0.87989

= 02213
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Auguwnhyﬁ_on of Water Suppl.\f to Nagpur City - R : _ ' STC with DRA

 Say = /3.8271b/in?

,Al]owalb_le'l.)u_ckli-ﬁg_ pressure , R
. qa .= [IJ (32RWBE'EI]
L\ DU

= = (32%0.67x0.2213x400x0327)%

= Xiasrs
= 8592 psi. L
*Actual buckling préssufe T
Load 6n‘pipe.due to bacl;fili o | = '35.46 kN/m

-Load due to line load - =. _102I18 kN/m -

= 70003710/

y ><hw+Rw—V&:-+W <qa'-'.-'
D . D ‘

v xhw+Rw ey Vo o 00361x328x12+ - 0.67x2429. 72+ 700,137+
* “D D 12x77.55  12x77.55 -

142+ 1.74+0.752

3912 p.si.  <8.592 p.s.i.
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L Augmentation'of Water Supply toNagpur City .. ... -, . . - " STCwith DRA

. 543 Spacing Between Pipes Required
Ref.: Buried pipe Design (Second Edition) By A.P. Moser -

. VOutel dia, D =1930 mm +. 40 mm = 1970 mm = 77 56" =6. 46 ft
: Spacmg between pipes=18m= 70.86 "= =3. 90 £
Sodcover—~lm 3.281ft ' ' ’
Unitwt Ofsoil =120 16 /80
Surface wheel load = W = 120 Kips - e
. Thickness t=16 mm= 0. 62"" . |
The pressure on plpe due to dead load
- de= VEL=120x 3.281 =393.72. 1b/
. PdxD=393.72x6. 46 = 2543 43'1b /ﬂ

Fad

By Bousmesq Equatlon -

H2  (3.281)%

W, =

W, = smalb/n

W, _sT24

= 886 LB/R
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A.(lgnlenf'atioh 0fWatcr Sdppl;\' to Nagpur City - L o ~ STC with DRA
" P=Pd+Pi=393.72 + 886 = 1280 1b/R*
. Total _veh_icl’elload‘(’p'er iength) on pipe
= Wd+Ws
=" 2543.43+5724
= 826743 1b/ft

= . 689 Ibfin -

- The ring compression stress is=6t .

" Pipe will not crush as St <V o

: For the dead load on section — AA
Using éqf‘ o

.
7L 1120
2

o .Wdﬁ[(#ngr)(H-F;)é

= ((1236)6511)(16:28)x120
= 7703516/

o T8 _y305 ggum

S .;'Fo'rltl.ié live load on “AA

_04TTxW
R

Draft Project Report = Concepts and Design . o - o Page-152



A-ugu.l'cntn'tii)n'-6!"Wm‘c_r Supply to Nagpur ciy . o S STC with DRA

H = 3281 + - 3231 = 6512
(Cover IM)  (Pipe Radius)

. Andpy = 0477x20,000 ©
=T (6.512)7

22497 Ib/R?
- The soil preesﬁre on section AA '

AsP'=Pd+PL-VH

© 1305.68+224.97-120 (3.281)

The mammum pressure in at the Slde of the prpe should not be greater than

vertlcal load at the top of plpe

Bx

378 9’7 .2b/ft.2 ..... '.A.'.A;l...Sx—Sy/B )
AndVEL = »'_3_9'3;72.%/?5?_"7:

6 < v HenceOK
I’;re\ride el_e'ar s'paci_'né of 18m

. Adopted Spacing=2M. .
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- A.ugm,éntat_ioh of Water Supply to Nagpur Cm

5.4. 4 DESIGN CALCULATIONS FOR RING GIRDER SUPPORT

5 4.4.1 DESIGN DATA
‘1. D1a ofope line |
D -

2. f-. A-Shel_l tilickliess

ft

3. Internal pressure of water

P

" 4. /e distance between r()llér,supports-

L

1930
12
124

10.8

mm ~ OD

“kse

- mt

5.. R.G. Channel Section - MCP 400 x 100 mm (Proposed)

U Wt/ mt

6. Stool channel éeqtioh -

i

Wt / mt =
-t =
Cy =
Alc. =
T _
Ixx =

7. Permissihle st.résses -

501
153
572

5.02 -
638
26
618

7.2
23

211

39,

14.1 -
3880

© cm

Somm

' 2
- cm

cm
em’

cm

cm -

| 'M.'C._-'ZS_O % 80 mm (Proposed)
' 30.6

- cm

)
cm

. 2
cm

mm -

a) Combmed bendmg & direct tensile stress

2600 x0.6 x 1 |

" b)  Combined ben&ing& dircct ,Compi'essmn

fe

2600x0.5x1

i

- mm (Pfopééed) o

STC with DRA

1560 kse

1300  ksc
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. l\ugmcnmtl(m of W ater \uppl\ t ‘\ agpur (m o - o " STC with DRA

c) ‘Maxi_muiﬁ wrihkling stress . o S .
e = 2600x 333 ¢ = . 867 ksc.

- 8. 'D_e'n.slity 'owavaterq" = 0001  kg/em’
9: Deﬁeityof'steelw = 0.0078'5; .- | kg/cm’ .-
~ DESIGN CALCULATIONS :- -
1 Hoop stress = p=2 d*w=9971667<1560 |
SUTESTET 2x12 N
S 2 Lorigi_tudinal stresses |
-'a)-‘ . Beam Stress
o 3’“4t\(7_WD+2) .
_ 2 1080° ,2x0.00785x1.2 -0.001,
_ =x—x( + ).
3 4x12 1930 - 2.

'- b) : -'Dlrect stress due to gravxty component of shell welght -
' Max. gradlent :
‘Assume . = - gradAient lin 3_0

£ = WL
8 ' AG ' B
: 7rx(19w+1 2)x1 2x000785x150x100 o
= 7 x(193+1.2) x1.2 %30 s
= 3.'925 ksc. . -b

¢).  Arial stress due to hydrostatxc force actmg on exposed end of expansmn Jomt ,
‘ -~ 'inner stroke of 22 mm tlnckness (assumed) : :

. C o= lowislzm U SR S
- d) | 1) - ' Frlcnon force at expanswn Jomt '

fc. - = T m.p.D.B.
e = 17/59__3x124x193x15

' _ 33815. 92K5 P A .
- Where B = Wldth of packmg used in expansion jOlﬂt =15cm
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A'Augn\'eniatinn of Water Supply tu«.‘\'amm’r_(:it_\' B L o _' C5TC with DRA

_ii)'_ : Frlctlonal forces at suppons
fc = 4wlm

- Wt of water = ‘x«%x._l_i_‘90;6_:_x0.0lelOOIcg/m L

285322 - .

" Wt. of shell . %—x,_(19_3?g— 190.6%)x.0.00785 x 100

\
-

[ S

567.609 - SRR i

fo. = 4x(2853.224567.609) x 10:8x 0.1+ 14770.5Kg
Total unbalanced force ,
- o= 33815 92 + 14770 5

N | _.'.-485_86142 kg
Longitudinal . - 4858642
© . Stress - mx(193+1.2)x1.2

= 630k d

-6) ' le bendihg s_tfess -

: g _ -1_'.82*‘1):_)( R (A1 C t) |
o (A1+1 56><t><(R><l) ) _
Where Ar = f Half the C/s area of rmg glrder charmel

= _(_1'-82&12'4)(96.-5 - (31.9-1. 33><1 2)
S 12 31.9+1.56x1.2xJ96.:x1.2

. S

' Total longitudinal stre - = © 96.81+3.925 +12.22+ 66.39+ 1048358

"'1233.-828ksc <. 1560ksc

: ."-'Hence assumed shell tlnckness is adequate : :
. Corresponding value of total stress is circumferencial & longltudmal dlrectlon is
€88 than permissible.
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. Augmentation of Water Supply o Nagpur Giy . . STCwith DRA .

Corresponding value of" total stress at mid span will be : -
‘ =. atb+c+d-

& = 2.6—2-".—‘+'3.92“_5+',1'"2.2_2."+66;39' | |
= | ':1_37.0632 ksc R -
B A(Ajii'tical. sectlon for w.r‘il'ik.ling' stl'éss wﬂl be at nud span where maumum stress is 131.066 kéc" | o
| This s _lower'thaxl"OES' - 0.33 x2600 = ©858. kse
o Henc_:.e-_safe; | | o
. C,lollapse pressure likely to be developed (due 1o vacuurrl) in plpellzle is 0. 33 kg/crrl

~ As the shell is stiffened w1th ring glrders the collapse pressure is glven by expresslon ‘
, Collapse pressure - : :

| 2.0xExtx (%)"? 2

W=
| -
L 2.0x2.0x108 012k (LR
i 1080
= . 2287kse
FOS. - = 2B . = 6933 > 2

o Hencesafe = .
400 mm

c

Check for stresses in ng Girders :
1) Length of shell acting. alongw1th rmg glrder is

= i 2x(2xA+Cy)

. Where A = ‘0.,78(RXt)°"5 .
| :Cy-' = w = 153cm
L = 2x(2x078x(96.5x12)%+153) = 3663 cm
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'.f\ugm(:nt:ition_OI'Wzitcr‘.Su;uxly‘_-ipNugpur City L o o STC.'\"_'i(H DRA

iy

' 111)

Cross sectional area of ring girder
o= Afea of Cha'nnél +area of bla_te_

= 6380+3663x12 -
10776cm '

I

Neutral axis of comp051te sectlon of nng glrder measured from centrondal axis.
(Cy 2.6 cm) : :
o 63.8OX2:_6+(36.63x'1.2')'>i(i o%%)' n
- 107.76

= 598 cm

Yy = 5.-986'c'm.~""

Y, = ,~.'j1o+12 5986

3 = ‘Iyyof ._channe_H A/c of_chann'ell'(Y,' - Cy)2 ‘ E
- fl-'Iyy of plate _-l- 'A/c' of pla.te('Yb."-_ t/2)2_

L= _'_5_572+638x(5986 26)
' _,+/12 X 3663x12 +3663x12x(5214 09)

= 2244.63_5 _cm

I_ 2044, 635

=374.98¢c cm™:
5 986 -

x"z

Z._'.=,.

top

L ‘22‘-‘4'6’5 = 430.5009cm® -

i

:

. Yb 5214

Z bottom =

'~ Caleulation for aﬁgle of support ‘-

Cle di.stancé' of supports

S og

‘D42t 15 - width of web of stool channel

= : 193+ 2x1.2 _.'{._,15-__25

1854  cm :
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Augmentation of Water Supva to Nﬁgpur.City- T o © STC with DRA

«

Radius of center.of ring girder

- Do
Reg: = . 5+,

= ges+sal - - j0u7idem

a __ 1854 —09113 S
Reg 2x 101.714 SR

.Cos o

a = A;A_24 315 decree = | rA‘ 4241 Racnans

/

"\~ o

Evaluatlons of bendmc stress dlrect stress & hoop stress in ring G1rder
Moment in nng glrder ' ' =

'a)  Forangle . '_'-Io', < o < 0

M= ‘2‘ R [1.5coscr— cas?@.casa+a.sina+Cosé — (7 — O) sin 8]

8. = " 65680°

by substituting , '
o = .. 8

M. = YR 1187762 o

[@420 829><10 8><1 1)x(193)

117193.40 kg.cm-'

1%0.187762

~
il

Dircct tension in ring Girder

a). Forangle . o . < o <0

- : ,
= [;i] x[ersin @ — Cos*@.Cosa —0.5Cosa]

1.1458 radians
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_Augméntati.on bfWatchuppl_.\‘ t_b'_N:lgpurC.i"tyA' o L ©© STCwithDRA .

‘Takingo, . = - 0
Substituting value of - ,
K o= 568"
o= . 11458 radians
342082910811
S o= D2

x0.76767

" 1.1656 x Sin 66.785 - Cos” 785« 0.5 Cos 66.785

4965.297 kg .
N T o = .[%1%[asin_é*col"‘zg'éosélfO:'SCOA\':r—.zrsijna.]' 

T, = 3420.829x10.8x1.1
2 o . -
L 27 B

x(—2;09$o3) .
= 135376
- Hoop stess in ring girder

1'.‘56,(R,><t)“5(Ar—C.t).] o
Ara1.56xe(r=)* 7

Fi =~ = [PxReg/Ar]x[C+
“101.714 .  1.56(96.5x1.2)%x (107.76x 0.5-1.53x1.2) '

= - . 124x 1.53+ ‘
. N S T 107.76% 0.5+ 1.56x1.2% (96,5 x 1.2)%

"By = 3120013 ksc
o ‘Total stress @ the junction of R.G. of stool
. C L ar ol

..= =+ —— T,
| Z-Gn

below junction - : g
T, = 117193.4_;13537.6;‘_3 2.003
R 430.5009 107.76 12:09

n.

. 458.691 < 156’(3 (Outer Face)

272.22 - 125.62 +312.093

Fri
N
I

L -_85..76:-ks'_c.: < 1300 ksc _(InnerFaCe)_‘ _:.

jO‘R'
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: e PRI . \1(- with DRA *
 Augmentation of W:u(:rS'up_pl_\' to Nagpur City, .. A —— r___ﬁ___,»ﬂ,‘___,p -

. ‘Total stress @ the ju_'ncfioﬂ of RG & stool -

S = =L
. L . zZ, A :
Above Junction : - o o -
- ' F, ©= ,117193.4 . 4965.297

: 37498 ~ 107.76

+312.913 B

312 53 +46 O77+.)12 913

- = 67152 -<‘» © 1560  (Outer Face) - -
- F, = -31253+46077+J1791y

 4646ksc < 1300 ksc (Inner Face)

Hence sectlon of ring glrder is adequate
4) Check for stool(Roller Supports)

I @) Load on each support _

B = 3420829108k 1.1-
L= 406394 kg

1) C/s area of stool channel '

= 2x39 = 78cm’
| n)MI@YY - - ; :
. - 2><[I +39 [Wldthofrg channel +C 40 1]2
- 2><10)
= . . 460 N
SR 3 .3 0
. 2><[211+ ?x[(z 10)+2 + 1] ]
= © 3955928 cm" .
T o MIOYY L
H) Zyy = Wldll’l of r.g. channel depth of stool channel -
: . . +0.1]

10x2 - . ' 10 -
= 14078 cm’

0 W . 40639.4
2 A4 2:x2x39 2605 kse

) Height_of _
stool - -

| RCg(:l-.Sir‘l a)
= 101.714(1-Sin 24.315)

= . 59.833 cm

' A ' | i Page - 161
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. Augm'chtaﬁon of Watcr Supply tuNagpur'Cit_y,'.' o L ' 'S'I-‘_(" wWith DRA

~ Moment on stool =

“Wherem -~ =

.ﬂc =
Tyy =

. - stoo

load} x height of stool '_x "o

- Coeff. ‘of fficﬁbn betweell_rolle:s & base plate -

,406394

XS98301 -
1‘21578".8,61.' kg.cm

m _ 1171934
z . T1407.8

39559:28-—221520n1 S
V V 2x39 .

Slendemess ratlo of stool

. Faalowsble =

.

left

Tyy

| 59.833x2 P
o252 - T .5_-31-’7_

| 123 9 KSA. (For ',‘T <20)

L fbe +_'f_a__. _
"Fbe. Fa |
= '83.24 260.5
1560 1239 . ' o
02636 IR T

Hence channél'proposéd fdr stool is adetjuate

'b)  Check for stool (ﬁxxty supports)

: Max unbalanced force:

Fo+fo 33815.92+ 14770.5

48586.42 kg

 This force will be resmted by three ring girder supports . -
‘Force resisted by each stool =. - 8097, 736 Kg

moment / stool =

e

I

F x eff. height of stool
8097.736 x 59.833

© 484511.878 Kg.om
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- Augmentation of Water Sup'pl;_\ ('h':'\if'um_m'i" Ciny S o STC \\"iﬂl'DRA

Moo M_JM I6RSC
z 078

 Fw = 34416+260.50 604.7 ksc

2833 _1328<20 .
mel Allowable - - 1239 ksc

LS 260, so+344 16 -
'feb. 1239 1560,

)

0430 <1

- Hence the channel section proposed for stoolis adequate. -
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_-Augmcnta'ti(‘):ﬁ of Water Supply to Nagpur City o .S.'K'C. with D RA -

. 545 | Calculations of Restrained Length for Horizontal bends
Inner diamete( (D) = - '1886"mm
. ThiCkrj_eSS'of'Outlining = ..-‘.20 mm .
. Thickness df_'steél shell = . = 10 mm -
~mnerlining . = o 12mm

If th{é soil prism ab'ove the pipe is festraih_ed from movement: '

PA sin’ a
R

Tf (2w, +W, +W,)

Where. - L ~ 'Restrained length in bm_
po= _Internél pr-_essLnre' in kg/sq; cm .

‘A~ = Cross section area of pipe in sq. cm

A = Bend deflection in degrees

e
W

- Weight of pnsm of soil over the pipe in kg/cm.
- Wp. .= ~ Weight of pi‘pe_in'kg/cm '
Ww = Weight of contained water in kg/cm .

fo= Frictiqh between pipe and soil L= 04 -

Weight of sleel shell (W)

= 4.78 kg/cm
Weight of Outer lining (W2) = 3.207 kglem

_-~Weight of-i’nner—-c_:oatihg (W3) RS - 2.032 kg/cm

W1+ W2+ W3

_Tota‘.l weight of pipe (Wp) o=
| = 10.109 kg/em -
Outer diame{er (Bc) RS = © 1970 mm
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_ Augmcﬁ(a(ioh of Water Supply tnNu_gpur g.'i('_\" ’ - -STC with DRA -

Weight of prims of soil over the pipe(Witsxnxee ©

where,  Density of soil - =18 kN/m’"

i

- Minimum depth of cover =1 m

1]

We 36147 kglem | -

" Weight of contained water (Ww) , 27.948”kg_/cn§ E

DWW, Wy, = 110351 kglom

~ Areaof pipe (A) | 2793656 sq.om

~ Maximum pressure (P) = . 12.400 kg/sq.cm.

Aindegrees - | 90 | 6o | 45 | 30 | 225 [ 15

~sin(am): |0707| 0500 | 0383 | 0.259 | 0.195 | 0.131 |

sinf(a/2) " |0:500| 0250 | 0.147 | 0.067 | 0.038 | 0.017

Linm - . |39.24| 1962 | 1154 .| 526 | 298 | 133

CLsay 40 20 | 12 6 | .3 | 2.
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Augmentation of Water Supply to Nagpur City-

- . STC with DRA

' 546  Calculation of Res_trhined length for vertical downward bends.

Inner diameter (D) - '
Thickness of Outlining
_ Thickness of steel sHel_I' '

Thiekn'ess'ef inner lining

©°1886 mm
20 mm
10 mm

12 mm

If the soil prism above the pipe is restrained from movement:

-Where, -

_Ff

Weight of steel ehell'(Wi)'

Weight ofOuter Lining (W2)
Weigh! of lnner lining (W3)

Total weight of pipe (Wp)

Outer diameter_(Bc) '

.

' 5,PATan &
. i . . 2
TTTE

.Restramed Iength inem -
'_lnternal pressure in kg/sq cm _
Cross sectron area of plpe in sq cm
'Bend deflectlon in degrees '
Welght of pnsm of soil over the plpe in kg/cm

Welght of pipe in kglem |

Werght of contalned water in kg/cm

“Angle of friction -

Ratio of pipe friction angle to sorl
friction ang|e ‘

Friction between pipe and son
=Tan(F*})

' 'Coh_isibn

Factor of safity

4.78 kgfom:

3.207 kglcim. -
2.032 kg/em

W1 + W2+ W3
10.10S5 kg/cm.

1970 mm

: Frrctrona! force = (nBc/2)*C+(2We+Wp+Ww)Tan5

- 30 Degrees

0.75

04

0. 00 kglcm

1.5
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©. . Augmentation of Water Supply to N agpuf City

CSTC with DRA

Weight of prims of soil over. .~ = -
-the pipe(We) |

- where, = = .=

no

H-

Ne_ight of contained water Ww
2WE+Wb+W;v . .l . s -
Area of pipe (A) - - | . =

: Maxi,murh'pr.e'ssqré (.

~ Frictional force (Ff) "

YsXHXBC

Density of 5oil
Mihimum_depth__df cover
. 36.1 kg/em

' _'27..9' kg/em -

'110.4 kglem

- 27936.6 sq.cm

© 12.4 kglsq.om-

457 kglom

1.0

m

0001835 kg/om®

| @ in degrees 90

30

225 | 15

" Tan(®/2) | 1.000

0577 | - -0.414

- 0.268°

0199 |0.132

0.087

 Linm | 11374

6567 | . 4711

30.48

2262 |14.97

9.95

66| - 48

IR E

23:

15

10 -

- _ Lsay |- 114
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_Axlgnlcrltatinn of W'atcr_Sup'pl;\" to Nagpur City . B - S E 'STC witt: DRA

' 547 Calculations of Restreined :Lengt_h for Vertical Upw:a‘rd Bends. . -

Inner diameter (D) © 1886 mm -

‘Thickness of butlining_' = o 20 mm
Thickness of steel shell = fomm
Inner lifiing = C12mm

Ifthe soil prisn1 above the _pipe i's'r_estrained from mox)ement: L

. SPATang'
L= 2.

o F - (1 /'7)R
" Where, - '
Ff = Frrctlonal force (rch/2)"C+(2We+Wp+Ww)Tan6
L = . Restramed length inem
‘P.o= lnternal pressure In kg/sq cm
A= Cross sectron area of plpe in sq. cm
6 = Bend deflectron In degrees o
“We = Welght of prism of soil over the plpe in kg/cm
. Wp = 'Werght of plpe in kg/cm '
CoWwe = Welght of contalned water in kg/cm '
¢ = ~ Angleof friction .~ o= 7.0 30 Degrees
F$ - = Ratio of pipe friction angle to sorl' S o
. friction angle - .. s e 0.75 -
Tand = Friction between pipe and soll. = ' L
' _Tan(F¢*¢) . - L= 04,
Cc o= COhIS_IO_ﬂ o = 0.00 k9/°m2 .

' 0.001835 kglem®

¥5 . = UnitweiQ'ht of soil

S; .=  Factor of safity _‘ | R 15

Rs. = Unit Bearing Resistance' . = Kn‘Pp*Bc

Pp =" Passive soil presure - -{*Hc*N¢ +2‘Cs sqrt(Ntb)

Kn = Reduction Constan_t . o= 0.6

Ng =  Tan¥45+4/2) = 300

He = | Height between center Ilne of the . : : . A

o ~+ pipetoGL . : £ 198.5 ¢m

Weight of steel shell (W) = 478 kg/em ) ' -

Draft Project Report — Concepts and Design , R s S _Page -'168



" Aﬁgmenthti(m of Wates Supply to Nagpur City

Weight of Outer lining (W - = 3.297 kglom
Weight of Innert coatingW; = ' 2.032 kglem
" Total weight of pipe (Wp) = W1+W2+W3
' C = .. 10.105 kg/em
Outer diameter (-Bé). = 1970 .mm
g Weight of prims of soil over _ ‘ _ .
o Where, L E ‘
+ - H. = Minimum depth of cover
We = 36.150 kg/em.
Weight of contained waterW, = 27.948 kglem |
DWW WG, = 110.352 kglem
Area of p'ipetA’) ' = _2_7936.58 sqem -
'Maximum-pressure (P) = 1240 kg/sq.cm
Frictinal force (Ff) . = 457 kg/em
- Passive presure (Pp) = 1,.09‘-k-g'/£:mi
Unit bearing resistence (Rs) .= 129.2 'kglem
Gindegres{ 90 | 60 | 45 30 | 225 | 15
| Taney | 100 | 0577 | 0414 | o268 | o0dse | 0132

Linm 14742 2721 | 1952 | 1263 | 9037 | 620

Leay | 48| ‘28 |- 20 | 13 | 10 | 7
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_ Augmcnt.ltmn of Water Suppl\ to Nagpur Cm '

CSTC with DRA

5.4.8 TYPICAL DESIGN OF HORIZONTAL THRUST BLOCK

" Inside Diame_ter bf the Pipe‘ (D) .

Outline .Colati:ng
N A' Steel Plat‘ei'I"hickn"ess‘ )
| In‘ter_h.él‘ Costing
: ‘OLlltef.diam'ete'r of .the plpe (Be)
F_ield Test Pressure N

Internal Pressure

Field Test Pressure (P)

,Angle o'f]:3e_h'd.(9).' L

: HoriZanth"Beaﬁng Capacity of Soﬂ o

Cross Section Area of Pipe |

Trench Depth.

‘ ReSulfér;t Thrust '

Thrust Block Dimentions

Contact area of thrust blo.c-kx‘

Helght of block

.. : 188..6 crr; _
'2;0 vc_m'_' -
" 10 cm
1.2 cm -

- 197 cri; T

Internal ,Pressu'r.e‘ x. 1. 5 o

' 'Mammum FSL in BPT Lo“ est Invert Level of the.
o .PlpeLme ' -

1365.0-282.35

mesmo
~ 12.4’1 kg./cm2 -
60 Degree;'- |

15.29 T/m

| 2793__6.65 om®

~ 312°cm

2xP x:A.x Siﬁ_ —2—

1000
346.8 Tone

4 ppllea'Thl ust

 Horz Bewmngoaczlyoﬁsozl

22.68 m’

Trench dep’gﬁ -20 | o
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. 'Augmcn_ta.l'!.i'un of Witter Supply to é\:;;1|1lll';Cfilj-

STC with DRA'.

Say  =

 Lengthofblock L =

Voluie of concrete v =
. | = 7348

Wldth ofl_ﬁldc.k_ [ =

292

202

cm.

m

A ConZaétA_r_e aoﬂWI‘lleB'IOCTk ‘ o

- HeightofBlock

.

7348213

05

m

m

) -
cm

2 .
m,':

777

\}‘i

L 77671 cm - o
Say =

20

0.5

|Length

‘|Depth .

Angle of Bend .

171

Width

0.5

15

2.55

23]

0.5

3.81

0.5

225
30

45

2.6

0.5

45

. 6.63|

2.6

0.5

60

7.8

29

05|

11

90

- 2.9

0.5
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Augmentation of Water Su_ppi_\ to Nigpur City.

. $TC with-DRA

Details of Thrust Block for Horizontal bends

'I‘llfust Block Dimentions

. -An_gle of'Ben_d

Length(m)

255

* Width (m)

0.5

‘Height(m) |

23

15

©'3.81

0.5

' 23

225

45

0.5

26

30..

45

6.63

. O'.'SA -' .

26

718 "

0.5

29

60

90

11

2.9
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Aug.,mcni.m(m of V\zll(:l Suppty to N.wput City : C . . STC with DRA

©5.4.9 TYPICAL DESIGN OF THRUST BLOCKS FOR VERTICAL DOWNWARD BENDS

Insxde Dlameter of the Plpe (D) = - 1886 cm |
Outlme Coatmg = 2;0'- cm
_ S.t_eel Plate_, Thlclcness”- : = 10 cm
-“_Inter_nal Coz:iting - = 12 cm

Cilter 'diarrietef of the pipe(Be)y =~ - = o 197 cm
Field Testv'?ressure' L L =_' Internal Preés'dr_ei 1 A

-~ Internal Pressure IR © = Maximum FSL in BPT - Lowcsl
' o o ' ' Invert Level of the Pipe Line

= 365.0-282.35

= - 8%265m:

 -=.  827 kglem®
. Field test pesure (P) ' _  = 12;41 kg'/crhzj

Unit weight dflthe_c':(-)ncrgte (W) o = 24 'kN/m3

= 0 O02446 kg/cm?

-'Fact'o_r‘ofséfet'y(St)- - _ _' = A ¢ ..
Horizontal bearing capacity of t_hé soil (gh) = 3000 / b/

= 143.692 kN/_m?.f'
-Cross sectlon area of pxpe (A) R = ’)79 6 58 cm’

Upwardthrust(T\,) o _PxAx_SmO

( | SxPxAxSing.
Volume of the block requirgd (Vg) - - = : Wm-

= 1227251 m
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~-Augmentation of Water Supply to Nugpur Cil‘f\" S ' - . STC with'DRA S

. -H_ofizontal thrust (Ty) . Px Ax(1- cosf)

. 173346.5 kg

R TS .
Q.

Réquired vertical surfacearea~ ... =

1183 m

. _SLZe Ao'f:_Thrust.Blo'ck' _
Widthof the Block, = B = A4S6m

Height of the Block, H _ = TrehchiDepth-Z(')_ IR
:-' .,'_2;92'.'m' o
Vertical Surface Area of the Block -~ = 1314> 118m*

4
? oL

" Hencesafe
" VolemeofConcreteBlock -~
- verticalSurfaceArea

...L'ength' _of t11§ Block, o IR =

= e340me i
'Say. = 9400 me "

9400 450 292
: : o PN SR L
Angle of Bend Length - Width
o 1o 3.
.15 45,
225 65
.30 81
45 .86
60 94 - 4
9 ° 6

‘Depth
292 -
2.92

292
292 .
2.92
2.92
3.00

0 W B W W W
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: STC _\\'flﬁ DRA

- Augméﬁta.t_idh of Water Supply to Nagpur City

* Details of Vertical Downward Bends - " |

" Angleof Bend |

. Length (m)

~ Width m)

~ Depth (m)

]5

45

3

2.92

225

65

202

30

e

292

45

8.6

S 29

60

94

45

292

300
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©STC with DRA -

Augmentation oi W:ltér'Suppl_v.lo Nagpur City.

5.4.10 TYPICAL DESIGN OF TI{RUST BLOCK FOR VERTICAL UP WARD BENDS. o

Insrde Dlameter of the Plpe (D)
Outlrne Coatmg
' Steel Plate Thickness -'
" Internal Codting
| Outer dlameter of the plpe (Bc)_ .

o .Freld Test Pressure

Intemal Pressu_re -

Field Test Pressure (P)

T

* Unit weight of the concrete W) -

 Angle ofBeﬁrl @

Angle of Repose (¢)
;Quter diar_rreter of ~tlre pipe (Be)
" Cross sectiorr area,ef prpe (A)

Horizontal Thrust (Th)

 Vertical Thrust (Iv)

‘Height of Grmmd level above the cenlre of the Prpe

(he)

I

3188._6» em

20cm -
.»  1.0 cnr .
12 em |

197-c&1 L

Intemal Pressure X 1 5

Maximum FSL in BPT - Lowést
Invert Level of the Prpe Line -
365 0-282.35

. 8265m. .

827 kefer?

1240 kefom’®

4 KNm

245 .
60 -' «de'gree

30 . degree

197 . em

27936.6 om’ -

"Px Ax(l-cos 6)

173.17 MT

PxAXSin®

©299.94 MT

Cover + Be/2

1.985 m'_.
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_ .Augr_nénta’tioh ‘of Water Supply to N:lgl:)lFI' City STC with DRA

‘Trc'ﬁ.c‘h depth-26- <.

Minimum Height of Thrust Block ()

it

= -2.'9_ m e

Size of Thrust Block:

Passive're's_istaﬁce Coefficient (kp) . - L=

Unit_weigl;tlofsoil. @ " | ) - =18 "'t/n?S
. ‘.I;‘rictibn Cbéfﬁciént (p.) E ‘_ B .. | : _' = 03 |
Passive Resistance by soil Fp). L - _l.\thc.;‘;';nyxL:
1;.;_r'ictionélvl Rgsistancé Betweep soil and c;ncrete (Fﬂ = .Wei_ght of concfét.éxFﬁction coefficient.
- . .39;#34 . MT Cu

.Total_Ho'ro.zontal Resistance (Fh) O = Fp+Ff

26219 MT > 17317 MT

Hence Safe o

Bearing Capacity of the soil (qv) 215 und

~ Total Vertical Resistance offered by the soil Qv) qvx Botiom ared of thrust block

3084  MT > 29994 MT.
* Hence Sufe

Therefore provide Thrust Block of size 8.0m X257 mX2.6m |

Deaft Project Report — (;"nnm.‘pls andl Degien . ' s - Page- 177



Augmentation of Water Supply tolNagi)u'r City S KT with l)H.-\ .

Details of Vertical Upward Bends

Diméntiqns of Thrust Block (m) :

 Angle of Bend _ : — —
| - Length | Width - | .. depth

25 | a4 | 2587 a6

Cs0 | s | a2 | 2e

cas L st 2e |

0 | s ol 257 | 26

90 |10 | lasm 0 2o
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Augmentation ‘of Water Supply to a's"zl;_v'pu v ity

STC with DRA -~ -

5.4.11

. Dimentions for Pipe Elbows

o Fo_r.Two Piece EIbow : 0°< 4 <=22.5°. :

Deflection Angle =10 Degfee

D = OutSide Diameter of the Pipe = ‘74.5 iriches "
R = Radius of Elbow - = 25D |
. S . = 186.25 Inches -
_h = "_Defléction Angle of Bend . = 10 Degree”
] = Segment Deﬂéc_tion Angle- = A
' = 10 Degree’
‘o v | Deflection R L
S.No Angle(A) : -Dlmentloqs (Inchgs) o
B |s=4D Tanerz 2611
2 |L=0.50 Taner2 326 |
3 | o |t=25DTanaz2 - 1632
10— —
4 - |E=2.5D Tan6/2 = 16.32 |
5 st | ' 16.00 -
6. L1=L+Z; - 1926 |
‘Deflection Angle = 15 Degr'ée -
D = OulSide Diameter of the Pipe = - 745Inches’
R = Radius of Elbow | = 25D
a T o = 186.25 Inches
A = Deflection Angle of Behd - = - 15 Degree
) = Segment Deflection Ahgle = A )
' C = - '_15 Degree
| Deflection e o
S.Ng _ P_\I'_lg|e(l\) ...,Dlmen.tlons (Incheg) 1 |
1. |s=4DTaner2: 3028 |
2 {L=0.5D Taner2 4ot
3. T=2.5D Tana/2 - 12455
15° . S . _
4. E=2.5D Tand2 24,55,
-5 |z2=f 116,00
6 Li=L+Z, - 2091
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© Augmentation of Water Supply to Nagpur Ciy

S;I'C. with, DRA

* Deflection Angle = 22.5 Degree =

D = OutSide Diameter of the Pipe =
R = ' RadiusofElbow: - . =
A | '_ g ="_ _['De_f'léctidh'Angle of Bend .=
@ = . segmentDeflection Angle: . - =
- Deflection s -
~S.No Angle() | .Dlment|on§.(lnches_)
1 | |s=4DTanerz 59.35
2| {L=0.5D Taner 742
3 =2.5D Tana/2 - 37.10
: 225" - p———— —
4 ~ v |E=2.5D Tanb/2: 37.10
: 5 Z,=f ' 16.00 -
6 L1=L+2, 2342

" 74.5 Inches
© 25D

© 186.25 Inches
22,5 Degree

A

 22.5 Degree -
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For Three Piece Elbow : 22.5° <A< 45°
: Deflectlon Angle 30 Degree

b = ‘OutSide Diameter 6f the Pipe" = o 745 in_éhes_'
R = Radius of Elbow . | = 25D g
| S = 186.25 Inches |
A = Deflection Angle of Bend . : = | | 30 Degree
-8 = -Segr'n_ent Defleetion.Angie = - A2 -
| ' - . = A _,' 15 Degree
: _S*Nf’_" T:;:t(fr. - .Dime'nt'iolns' (llnches)
1| . |s=4DTame2 '39.28
2 | l=0sDTanerz - . | aer | .
s |  lt=25DTanaz - - | 4967
: 30’ —_— :
4 N =5 SDTanBIZ | 245
5 -2 S ITY N
& Li=L+Z#+T-E | 4633

Deflec’uon Ang|e 45 Degree

D = Ouside € Dlameter of the Plpe. o= ,74.5_Ir.1c'hee _'

R = 'RadlusofElbow . = 280
. | . = 186.25Inches

A= " Deflection Angle of Bend = 45 .De_Qree_

= SegmentDeflectionAngle . - . = . . A2 -

= - 22.5 Degree

S.No. | ?::;I‘;z:; Dimentions (lnches)

1 ~ |s=4D Tang/2 _ | 59.35

2. 05DTan0/2 e T A2

3 .45': |r=25DTanaz . 77.28

4 T |E=2.5D Tanf2 _ 37.10
5 |zt | 1e00

6 o [GezpTE 6358
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'STC with DRA

" For Four Pie‘ce' Elbow : 45°<A<=67.5°

Deflection Angle = 60 Degree - - -
D . = Outside Diameter of the Pipe | =
R - = . Radius of Elbow =
A = Deflection Angle of Bend =
8 = - Segment Deflection Angle =
| Deflection e e
S.No - Angle(A) | ‘Dlmentlllons. (lnAches.).
1 - |s=4DTanbr2 5261
2 L=0.5D Tan2 - 6.58
3 | . |T=25DTanAR " 107.70 .
* 60° —
4 . . ’ E=2.5D Tanb/2 32.88
5 = 16.00 |
6 L1=SL+ZAT-E 97.39
For Flve Piece Elbow : 67. 5°<A<-90
Deflectlon Angle = 90 Degree
D = OutS|de D:ameter of the Pipe =
= ' Radlus_of Elbow = =
A = Deflection Angle of Bend =
N = Segment Deflection Angle =
- Deflection - o '
--S.No. Angle(a) |- Dlmentlon_e (Inches)
4 " |S=4D TanBr2 59.35
5 [1.=0.50 Taner2 7.42
3 . |T=2.5D TanA2 186.62
- 907 : - .
4 E=2.5D Tang/2 . . 37.10
5 Z,=f . 16.00
6 L1=L+Z+T-E 172.95

" 74.5 Inches
2.5D

©186.25 Inches

.60 Degree.
a3
20 Degree . -

' 74.5 Inches
2.5D '

) 186 25 Inches

90 Degree
' A/4 _
22.5 Degree.
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5412 . Design of Pipe for Nalla Crossing

When the pipe passes ﬂifough the canal or Nalla, the pipe is under floatation, because
buoyant force is more than pipe weight, is as shown in figure - i. To prevent ﬂoata’tiou )
concrete encasement is réquired for getting negatwe buoyant force. The. forces acting on
pipe after concrete encasement in shown in figure - ii. The thickeness of concrete required
depends, on negatlve buoyance reqmred on plpe

Buovant force T
(i) pipe wt. +wt. of concrete

Pipe Weight -

“Buoyant force R L BIIO) ant force -

Fig.(i) Pipeis in floatation . - © . - Fig.l(ii) Pipe is 111 steadv condmon
- Qﬁte‘rDiameter of the pipe = . 1970 onn 3 _
: | o= S 716 mches
o Wall"I'h'ickeness- L= : 10 mm
o = o 04mches
Buoyarcy of the pipe o ‘
.(without encasement) _' = D/3 (D 320+ 11 1'
B . = 1681133 lb/ﬁz

Buoyancy of plpe is possitive. Therefore the pipe is in ﬂoatmg condmon
Therefore concrete coating will be requxred to gwe negatwe buoyancy

Assume the uegagyeh_buoyancy on pipé = 1681 1b/8°

- Therefore, concrete thickness required (f;) can be calculated by,-

B = —(Dszt)+tD(63“°)
VR o= -Tluckness of Concrctc coatmg invinches
We - = Unit Weight of concrete = . 146 Ib/ft?
A : = o 25.1 inches
= .().6 m
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Augmientation of Water Supply to Nagpur City -

STC with DRA.

5.4.13 o Location OF Valves

Locations of Air Valves

,S;No. o Chainﬁge (m) - - S.No. - Chain#ge (mj

1 750 29 13080

2 1250 30 14480
3 1680 31 15000

4 2180 32 15480 .
5 2460 - 33" 15840

6 2960 34 16320
7 3420 35 16740

g 3950- 36 16920
9 4450 . 37 17190

10 4950 s 770

11 5610 39 18060
12 © 5970 : ':40.:-' 18740

13 | 6330‘. 41 19200 .

) 14 6830 42 19980 o

15 7290 43 20700
16 __"7790 44 21120
17 8190 45 21750

18 8400 46 32050
19 . 8760 47 122530

J 20 9400 48 22080

21 9480 4 23100

22 10170 s | m3ms
24 11460 52 24330
25 11670. 53 24660
26 12170 54 24990

27 12670 55 25710

28 13500 56 26400
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Locations Of Scour Valves-
S.No. ' - Chainage(m)
1 . 3610
.2 6417
3 7245
4 8772
5 11490
6 - 12978
7 13542
8 14244
9 16170 .
10 17250 - .
11 18500
12 e 20580
13 S 20856
14 : 24090
5 |- .. .. 27237
e Locations Of Butterfly Valves
 S.No. - L .-Chainage (m)
-1 | 8400
2 11957
3 B ' 16946
4 22540
5 25785

Draft Project Report — Concepts and Design o : : Page - 1.85



Augnicnmtion of Water Supply to Nagpitr City o S ' STC with BRA. °.

.14 Design_ of R.C.C. Pédestal for 1930 mm (O.D.) 10 mm thick Raw Water-'fransmission Main |

~ Following sizes are assumed for pedestal and footmg Length of footmg requlred w1ll be
_ more due to large BM. = .
: 1930 mm d) M S. Plpe 10 mm tlnck

e - y 03m R |

;po.zs —

- Vertlcal load (Plpe empty condmon)

L5 m(ma'x'.)"_ S

0.

_£'>_<'(1-;9302 ~191)x7.85x6 ; 2;84' o

welght of p_1pe ‘
| weight of pedestal. = - 025x2 10x1 sx25+2x(9-231°l5)x1 02>x210x23 7744Ton.-'
. Totalverticalload = 10,585 Ton
Horizontal forces due to temp. changes acting at top of pedestal:-

- H = 0.6x2.841 . = 1.7046 T
. Taking moments @ Pt A,

| . 23

eEM@A = 10585x—2——1 7046 x1.8

.= - 91044 TM.

e = 23 20400 023 gag33)
: s Tosts ~0 g 0

Ne tension at the basc
B " Hence O K.
Factor of Safty against ovcrturnmg . 10.585% _3_ '

1.7046%1.8 .

| = 3967 > 25
" Hence QK. - o o
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Al,lgmc_nmﬁ(m of Water Supply tu Nagpur City ' o o - §TC with DRA .

i I :

~ Factor of safty against sliding = -

- 0.6x10.585
1046

= 3m26 > 27

- Hencg OK.

= For chécking degth of footing

ljlosssT

3.232T/m] TR
oz 7P 1992Tm’

6M

bd? |

- 10-5..35Vi.6x3.068' )
23%x25 2.5%x23%-

‘Stress = -—P—i

= 1.841+1392

=" 3232 or

I 0.449
BM @ critical section _ ‘ . _ . : _
- _ o = (1'992+3'232)x1.ozsx.2.1;<(2_*3'232+1'992)x1‘025
. 2 T aamaeez 3
- = 3109TM |
- Yoax2io
| = .. 40.11 cm.
doror = 75-5° = “70em >40.11cm

Hence OK
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STC.with DRA

~ Section of pedestal is subjected to combined axial force & B.M. '
Assumed section for pedestal (i.e. 2100 x 250 mm) is checked for combmed AF & BM '

Check for sectlon of pedestal

A IZSOmm .

« -~ 2100mm >
‘Nominal Steel = 0 8 % of colunm area
_ 2100

Using MZO, Fe 41 5 :

- Vertical steel = =

. Horizontal force z_it top’ L=
BM .=
Asc S

 Mx2.841

4.186 T

1.7046x 1.025 =

11 nos.. 16' ¢ B

0.6x2841 =

' -08x—— 230 42001mn
' 100

o Provide'll nos. on each side _'1'6mni¢:_"'.‘- :

1747Tm

e

©.250 |

T

-.-'LSO'.

T

I N
r.‘7

VALV VS

Zaoso —1.910%)x7.85% 6 +0.25x 2.1x1.025x 2.5

17046 T

_Compressive stress in extreme fibre of conc.be 64, & neutral axie depth from top be '’

o Comp;ession in concrete: - -
Cc-

Compression in steel;

E‘.£><n><165
2 o
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Cs = = 1‘—-—5—>~<o'C,,C><(m-l)Asc
= 'ﬂxo'(mXBSdS
n .
L o . 20- Craeim
- Tension in steel Tst o = nnxqm_XI4x18 N
‘ Vartical load P _ = Cc+Cst -Tst _
: o ‘ S 165n 20-n
o CER s Gad— +1s{( )x13-i——) 14}]
X = aCbC'_[sz_.5n+;(13n-§5-280_+14.13)]_
’) . -. ' ’ 1 . . ’ ... . . - ’
: = _dcw[sz.5_n+;§(z7n.-34,5)] R
). | o *EXtérﬁal.momént - ' - ' '
\ ' M. = g moments @ C g |
) - M = cm[l—Gs—n (125- )+18((“5) x13x 7'5+20 "x14 73)]
_ L 1 n
o o S = O'Cbc[82 sn(12. 5———)4-18);75(13n-65+280-14n)]
) a : ' B .' 135 -
) : L o= O'Cbc[82 5n(12 5——)+———(215n)] =2
e | M S -1.747x10§
P K - -4.186><103 :
- : _ . 82, 5n(125— )+§(215— ",
41.734 cm =
S 82.5n+ 18271 ~345)
-n .
3443n+20282.72-259168 . — 103125027507+ 220135
' o n : o '-,'__‘"
34430%420282.720-259168 =  1031.25n%-27.5n+25025-135n
g 27.50°+2412n%+20418n-288193 . = 0
- _ - - By trial & error method
(. _ n 0= - 7.2985
O - ' -
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STC with DRA

Gebe

4.186%10° -

82.5% 7.3+ 71—’;(2-'/>< 7.3 -345)

17.62kg/em® - <714 kg/ om? |
: (as per IS 456 2000 Table 21)

Hence O.X.

Smce stresses are well thhln limnits, section of pedestal provxded is sufﬁclent

Draft Project Report = Concepts and Design

Page 190
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" Cost Estimate

The pro;ect compnses varlous components of ‘water supp]y Whnle,

| determlmng the unit rates the avallable schedule of ratés of Maharashtra'_

- Jeevan Pradhlkaran (MJP) and Pubhc Works Department have been consulted

o In case of general cwnl englneermg works, most items have been costed w1th

- respect to MJ'P s DSR, however certain 1tems of works have been estxmated as

per present market rates (for e.g. pipe cost )_and suitable rate analysis.

. Prices of item relating to mechanical and electrical works have been obtained .

throuOh eenquiries made w1th suppllers Factors relatmg to. taxes, dutles .

- - packing, forwardmg, transportatlon and msurance have been added as

- coxtsldered appropnate

o _Some permlsswn from MSEB are’ taken as granted to work out the cost of

' _'electrlcal 1nsta11atlons if those are not sought the electncal 1nstallatlon cost -

. Amay vary.
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- Augmenfatio‘n of Water Supply'to Nagpur City e STC with DRA \

'ABST‘RACT oFCQsT ESTIMATES

 [SNe|  DESCRIPTION | AMOUNT ®s)
1 HEADWORKS | ' L
AR R B CIVILWORKS |7 353728312

[ [ TECHANICALWORKS | 66304641 |

| | ELECTRICALWORKS | 29776938
2 RAWWATERRISINGMAIN | 4964435
o -_FROMPUMPHOUSETOBPT AR T
N BREAK PRESSURETANK 12331996

4 RAWWATERGRAVITYMA]N — T 1045014627 |

3 'MISCELLANEOUS WORKS — ‘; T 114000000 .

[ FE BT " ~TOTAL B ._162‘6120949'_{*

). Rupees, One Hundred Slxty Two Crore, Slxty One Lakh Twenty
| Thousand Nine Hundred Forty Nine Only '

. Draft Project Report — Cost Estimate o Page - 192
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©STC with DRA

6.1 .
611 ..
NARES

n oi'--W;ucr Supply to Nagpur Ci(._\'....___ e

HEAD WORKS
(GIVIL WORKS
INTAKE TOWER

E | 'Sr. No

Description S

- Quantity

 Unit

~Rate.

- Amount

1

Excavation for foundation in earth,

materials upto a distance of 50 meters

~|and all lifts ,stacking and spreading as|

directed,  normal - dewatering,

. |preparing the bed for foundation and| -
|excluding backfilling. o

‘800 -
soils of all types, sand, gravel and soft| = -
" |muru, hard murum, rock excavation| .
with chiseling or-by control blasting|
|including removing. the excavated| -

CuM

250

~ 200000

Dewatering. the excavated area by
" |using " pumps - and .other = devices| -
including disposing off water to safe|
|distance & Providing, constricting|
coffer dam. in ‘river basin/dam) - _
 |storages as per type design including| =

excavation, filling, the middle portion
with B.C soil (in gunny. bags i

Irequired).  Providing - - -pervious/|
semipervious materials on both side|
"|of B.C soil (in gunny bags if required)
including ramming, compacting to the| -

satisfaction of Engineer-in-charge, till

completion . of works and. dfspOSing

off the materials as directed by the|:
|Engineer-in-charge.

“|the completion of work including| . :
- |dismantling  ‘coffer dam after|

LS

T4500000

| Providing and laying in situ cement| - -

concrete in proportion 1:2:4 of trap

‘|metal for: foundation and bedding ,|
including bailing out water manually,
|formwork, compacting and curing.

120

- CuM

2500

7300000

.'[') raft Proj
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Augmentation of Water Supply t0 Nagpur City

TSTC with DRA

Sr. No

Description -

Unit -

" Rate - |

. "Amount

|footings, 'slabs, beams, columns,
‘|canopies, staircases, newels, chajjas,|
lintels, - pardies, coping fins, - arches,|
[etc. including normal dewatering, N .
~|form ‘work, compaction, finishing and- R

Providing and laying in situ cement

|concrete of trap/ granite/ quartzite/|

gneiss metal for.RCC. piles, caps,

curmg, etc, complete

}Qu.anti'ty B

-~ |InRCC M-300 .

1800

| CuM

7500

13500000

" |bar  reinforcement - for " various

“|footings, -slabs, beams, columns,

Providing and fixing in position steel
diameters © for RCC piles, caps,

canopies, staircases, newels, chajjas,
lintels, pardies, coping fins, arches,

etc. as per detailed designs, drawing|-

and schedules; including cutting,

' Bendihg, - hooking the bars, ‘binding :

360

with - wires . or tack welding  and|

supporting as required, etc. complete.

50000

- 18000000 -

|gussets plates anchor bolts, etc. as

Providing structural steel work in
single stanctions composed of RSJ,

channel, etc, with: caps, bases, mild| -

steel plates, angles, brackets, cleats,

per detailed de51gn and drawing or as
directed by ~ Engineer-in-charge

including - cutting, - fabrication,|
|hoisting, erecting, fixing in position,
making riveted/bolted/welded)
connections and one - coats- of -

anticorrosive paint etc. complete. |

70

' 50000( -

3500000 |
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- Augnicni:uliun of \-\"‘:t(c_i' Supply to Nugpur C'il__\'

STC with D RA

Sr. No

Descr lpthll

Quénti_ty .

Unit '

‘Rate |

Amount - {

7

~|Chain - Pul]ey B]ock ; ‘Providing

|erecting triple spur gear type Chain|

Pulley Block suitable for capacity of] ~

8 T with lift. complete with load chain| -
- (and hand chain suitable for above lift,|
. |tested to 50% over load as per- S| -
~|3832 carrying ISI mark. -

LS

"300000 |-

‘[Providing & installing. coarse screen
as per specification, including fixing|

guide channels for maintenance; etc.,

- complete. -

10

|. Nos

. 30000

300000

Providing and  fixing jjﬁnﬂﬂé

mounted Sluice Gate as per 15:13349 o

11992 bemg suitable for seating as|
well as unseating water head pressure|
as stated below, to be supplied: with|
|Cast Iron 1S-210 grade FG:200 frame] -
|& shutter, Phosphor Bronze seat|

facing fitted in rectangular ‘machined .

|groove of frame and shutter C.I stem|-

guide bracket etc., complete.

[CLPL 5.00M

Nos

700000

2800000

[CL-PL 15.00 M

EN

Nos

933000]

3732000

" JCLPL 22.00M

»»Nc‘)s

1066100] -

4264400 -

10

Providing, fabricating, installing hand|

pushed trolley on rails as per
specification,  design’ and

— 1S

500000

drawing,etc., complete.

51896400

Cost Contingencies (@ 10%) |

- 5189640|

Physncal Contmgencxes

@s%

2594820

TOTAL

7 5,96,80,860| .
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Augmentation of Water Sixpply to Nagpur City

STC with DRA

6.1.1.2

INTAKE CONDUIT AND ACCESS BRIDGE

Sr. No

Description

Unit

Amount

1

-land local), mspechon charges, transport to
* |department stores '/ site, unloadmg and

and diameter suitable for either collar joints or
rubber ring joints, including all taxes (central

stacking etc. complete RCC 2600 mm. (]D)
Class NP-IV

- Quantity
~ |Providing an_d'supplying 1S:784:2003 RC.C| -
pipes in standard lengths of following class|

1000

- Rate

26000000

w1th rubber joints (excluding cost of rubber

|ring ‘or . R.C.C collar,) -including cost of]

conveyance from stores to site of work, cost of]

Lowering, laying and _]omtmg in proper grade -
and allvnment R.C.C pipes with collar joints in|.
C.M.1:1 proportion or socketed R.C.C pipes|.

jcinting materials, ‘labour, - giving hydraulic| .
testing stc. complete as directed by Engineer-|
|in-charge. * RCC 2600 mm (ID) Class NP-

1000

1 26000

1200

1200000

as below, stacking and spreading as directed,
normal -dewatering, preparing the bed for
foundation and excluding backfilling. ..

Excavation for foundation /. pipe trenches inf
|earth; soils of all types, sand, gravel and soft] -
- |murum,. inclidifig removing the excavated
~ |materials upto a distance of 50 meters and lifts

| For Access Bridge Footing
{Lift 0to 1.5m :

432

CuM

34

14688

Lift1.5t02.5m "

288

CuM|

37

10656

~ |For pibe_tonduit

Lift0to1.5m -

. 6010

CuM

34

204340

|Lift 1.5 t0 2.5m

3880

CuM|

143560

MJP CSR 2004-2005

37

|(Page No.39, Sr. No. 1 & 4)

"2

"~ “land lifts -as below, normal dewatering,
|excluding backfilling, etc. complete

Excavation . for foundation /. pipe trenches. in
hard -rock by-controlled blasting, including

~ |trimming and leveling the bed by. chiseling| -
.|where necessary and removing the excavated
material and stacking it in measurable heaps|

within a distance of 50 -meters from the area

For pipe conduit

" |Lift2.5t03.0m

1815

CuM

225

408375

|Lift 3.0to 4.5m

5445

| CuM

230 .

1252350
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Aligmtntuii(m of Water Supply to Nagpur Ciny

© STC with DRA ™

Sr. No

Descl |pt|on

' Q‘-uantity

Unit | .

Rate

Draft Project Report — Cost Estimate

.Amounf
Lift 4. 5 to 6 Om . 5445 |CuM]| 235 - 1279575
Lift 6.0 to 7.5m 5445 |CuM|. 240 - 1306800
|Lift 7.5 t0 9.0m 5445 |CuM| 245 1334025
Lift9.0t010.5m 5445 |CuMj} 250 1361250
[ 10.5 to 12.0m 5445 [CuM]| 255 | 1388475
- (Laft 12.0t0 13.13m - 4105 |CuM] - 260 - 1067300
MIP CSR 2004-2005 - -
J(Page No.40 & 41 ,Sr. No. 7 & 11)
5 |Refilling the trench with available excavated|
T - [stuff with soft material first over pipeline and
then hard material in 15 cm layers with all
leads . and lifts including consolidation, AU R _ ‘ .
|surcharging, etc. complete. 40000 |CuM]| - 16 - . 640000
. [MJP CSR 2004-2005 _
- |(Page No.43 , Sr. No. 17) . .
6 |Providing and laying in situ cement concrete In
proportion 1:3:6 -of trap ietal for. foundation| -
and bedding , ‘including bailing out water|
R manually, _formwork compactmg and cunng ‘ 1 .
S 30. ¢ "[CuM|1450 43500 -
PWD DSK 2003 2004 ' ' R
(Page No.15, Sr. No. 19 C )
7. |Providing and laying in situ cement concrete
|of trap/granite/quartzite/gneiss . - metal - for
|R.C.C work in foundation like raft, grillage,
strip foundation and footing of RCC columns
and . steel. stanctions including " normal
dewatenng form work, compaction, ﬁmshmg
and curing, &tc, complete : : N R L
*{In RCC M-250 (Footing) - 290 |CuM| 2352 682080
MJP CSR 2004-2005 : ' D
( Page No.47, Sr. No. 1)
'8 |Providing and laying in situ cement concrete
of trap/granite/quartzite/gneiss - metal . for
|RC.C work in foundation like craddle
foundation. and footing of RCC columns and| -
steel stanctions including normal dewatering,
form work, compaction, ﬁmshmg and curmg,
etc, complete ' ' ' ' -
(In RCC M-250 (cradle ['ounddtlon) 1277 |CuM]| 2352 3003504
MJP CSR 2004-2005 - N -
(Page No.47,Sr. No. 1) -
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Augmentation of Water Supply to Nagpur City

S‘r. No

An'munt

9

- Description _

dewatering , form work, compaction, finishing

Providing and casting in situ cement concrete| -
‘|of  trap/granite/quartzite/gneiss metal of]"
approved quality for RC.C work as per|
detailed drawings and designs or ‘as directed| .
- |by . Engineer-in-charge including normal| -

of form .surface with CM 1:3 of sufficient|
minimum thlckness if spemal finish. i is to bef
- |provided and curing, etc, complete. '

Quantity

Unit |

Rate

.[Th RCC M-200 (Colunins)

[ MJP CSR 2004-2005

62.5

.CuM

2250

' 140625

- |( Page No.47, Sr. No. 2)

10

[Providing and casting in situ cement concrete

of . trap/granite/quartzite/gneiss . metal . of]
approved quality for R.C.C. work as--per
detailed drawmgs and de51gns or as directed

dewatering. , form = work, " Compaction,
and even surface wherever necessaty or

roughness if special finish is to be provided
and curing, etc, complete.

by - Engineer-in-charge - mcludmg ‘normal|.

finishing of form -surface with CM 1:3 of]
sufﬁclent miniraum thickness togive a smooth|- .

749100

In RCC M-250 ( Tie beams/beam ) -
MIJP CSR 2004-2005 '

300

2497

(Page No.48 , Sr. No. 3)

11

‘| dewatering , form work, compaction, finishing
" |of form surface with CM 1:3 of sufficient
minimum thickness to give a smooth and even| °
‘. |surface wherever hecessary or roughness iff

special finish is to be prowdecl and cur mg, .elc,
‘|complete. . - : '

Prov1dmg and castmg n s1tu cement concrete

by Engineer-in-charge - including = normal

of trap_/gramte/qua;tmte/gnems _metal ofl
|approved quality for R.C.C work as per
detailed drawings and designs or as directed| . -

T RCC M-250 (Slab) |

300

CuM

780000

- |MIP CSR 2004-2005

2600

( Page No.48 , Sr, No. 4)

Draft Project ch(n'! — Cost Estimate
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Augmcrﬂniixm of Water Supply to Nagpur __Ci(.'\_'

" STC with DRA |

Descl lpthll A

Amount

Sr. No
12

piles, caps, footings, slabs ,beams, columns,

|canopies, staircases, newels, chajjas, lintels,
|pardies, coping fins, arches, etc. as per|
detailed = designs, drawing and schedules;|

including cutting, bending, hooking the bars,

|binding with - wires .or tack weldmg .and

supporting as required, etc complete

. : Quanti_ty
Providing and fixing in position . steel bar, '
reinforcement for various diameters -for RCC|

Unit

" Rate

Mild steel

M.T

26292

131460 -

. |TOR steel .
" |MJP CSR 2004-2005

207

26292

5442444 -

M.T

. |(Page No.50, Sr. No. 7) -

13

Providing, - constructing coffer dam in river|
‘|basin/dam storages as per type- design

including excavation, filling, = the middle
portion with B.C soil (in gunny bags if

_|required).. Providing perwous/seml pervious

materials on both side of B.C soil (in guimy| |

~ |bags if required) Amcludmg ramming,|
compacting to the satisfaction’ of Engineer-in-|

_ |charge, tili the completion of work including|
dismantling coffer dam after completion of]

works -and disposing off the materials as

. dlrected by the Engmeer-m-charge

35280

| cumt

200 .

" [NOP CSR 2004- 2005

- 7056000

: (PageN0219 -Sr.No. 1)

14

Prowdmg and fixing. G.I pipe rallmg havmg

1:0M height consisting 50 x 50.x 6 mm thick|
M.S. angles as verticals at 1.5 M c/c, and|

additional posts at every comer with 3 rows of
25 mm dia G.I pipes of medium class variety|
as horizontal and painting 3 coats of oil paints

over 1 coats of anticorrosive paints :of] |
* |approved colour and shade including cost of]
all labour, transporting bends to uuwed shape 3

: | . 1000

etc, wmplele

. 430 -

430000

MIP CSR 2004-2005 .

(Page No.57 , Sr. No. 1)

56070107

__Cost Contingencies (@ 10%)

5607011

~ Physical Contingencies (@ 5%)

2803505

TOTAL

6,44,80,623|

Draft Project Répoﬂ ~ Cost Eslimatc

Page-199



COSTC with DRA

| Augmentation of Water Supply to Naopur Cm

6113

PUMPING STATION

Sr. No-

Description

Quantity

Unit .- |

‘Rate | -

Amount

1.

' back:ﬁllmg

below,stacldng "and’ -spreading as

|directed, normal dewatering, preparing '.

the bed for fooundation and excludmg

Excavation ~for foundatlon /' pipe|
|trenches in earth, soils of all types,
|sand, gravel and soft murum, including
- |removing the excavated. materials upto|
‘|a distance' of 50 meters. and lifts as| -

- Providing, constructing “coffer, dam in
river- basin/dam . storages- as 'per type|

disposing off water to safe distance &

design including excavation, filling, the
bags if . required).Providing pervious/|
B.C soil (in gunny bags if required)

satisfaction of Engineer-in-charge, till

~ |Dewatering .the excavated area by using| -
- |pumps -and other devices - including|

middle portion-with B.C soil (in gunny|

including ramming, compacting .to the|

the completion of work . includirig| .
dismantling coffer dam after completion|.
of works and disposing off the materials|
as directed by the Engineer-in-charge. |

43534

semipervious. materials on both side of|

. CuM

250 | -

.. LS |

10883500 -

) compactmg and curing.

Providing, and laying "in 51tu cement
concrete in M 10 of trap metal for]

ballmg out water manually, formwork,

foundation and bedding ; including]

230

2500 |

6000000

700000 -

|concrate of trap/ granite/ quartzite/
|gneiss
|foundation like raft, grillage,
foundation and footing of RCC columns| -

Providing and laying in situ cement
metal . for R.C.C~ work =in
and steel stanctions including normal

dewatering , form work,compaction,
finishing and curing, etc, complete

strip| -

.CuM

7500

In RCC M-300

8200

CuM

61500000

Dralt Project Report = Cost Estimate -
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- Augmentation of Water S_uppl_v to Nagpur City

STC with DRA -

| Sr.No

-Rate,

5

- schedules; including cutting, bending,|

"~ |caps, footmgs slabs,beams, columns;.

requlred etc complete

Descuptlon . Quantity | Unit
Providing and fixing in posmon steel| : '.

bar reinforcement for various dnameters
for - - RCC -  piles,

canopies, staircases, newels, - chajjas,|-
lintels,pardies, coping fins, - arches,etc.
as per. detailed designs, drawing and|

hooking the bars, binding with wires or[ |
tack ‘welding and. supportmg as| .

50000

Amount

¢ .

Prov1d1ng-. Seeond class Bumt Brick|
masonary with conventional/ LS. type| .

- |curing,

2284 || T

bricks in cement mortar 1:4 including| °
scaffolding, . raking :out joints and S

114200000

|in. two ' coats, 1n cement mortar 1:4
‘|without ~ meeru  finishing .to
concrete/notmal bncks in all positions| - -

Providing cement plaster 25 mm thick| =

including rackmg out Jomts scaffoldmg : ‘
and curing.. . .- - | 3280 | cuM

400 | CuM

2500 |

150 - |

1000000

. 492000 -

o wood/pre-cast RCC/aluminium thh all|

 |fasteners ,etc. complete

Providing a.nd fixing door/wmdows of|

necessary ~ sections, ﬁxtures and|

-2000

* [Providing strucfural steel work in single

- |anticorrosive paint etc. complete.

200 ] cum

starictions - composed  of RSI[
channel,etc, with caps, bases, mild steel|
plates, angles,brackets, ‘cleats, gussets| =
plates, anchor bolts, etc. as per detailed
design and ‘drawing or as -directed by|
Engincer-in-charge - including cutting,
fabrication, hoisting, erecting,fixing in|
position, making riveted/bolted/welded|
connections . and one coats “of]

16 | T

50000 .

.. 400000

-.800000 .

195975500

-Cost 'Conﬁrg.gencies (@ 10 %)

19597550

Physical Contingencies (@ 5 %)

9798775|

TOTAL

22.53,71,825

 Draft Project Rc;)()i'l"— Cost Estimale
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'Augmcnmﬁon U""\Vz.lfel,‘.S.llp()l) 0 !_\';igpur ('.’_il)_

. STCwithDRA

6114 ELECTRICAL SUB STATION N

" Sr.No |Description

Quantity] Unit -

' Amount :

1 (Providing and castmg in - sitg cement|
* |concrete of trap/gramte/quartzxte/gnexss’
| metal of approved quality for R.C.C work as| .
' |per detailed drawings .and designs. or as
directed by Engineer-in-charge . including)
normal dewatering , form work, compaction,
(finishing of form surface with CM. 1:3 of] "
sufficient  minimum thickness to give a| -
|smooth - ‘and even surface wherever
- [necessary or roughness if special- ﬁmsh is to
o be prov1ded and curing, etc complete |

_ Rate

~ 884000

{MJP CSR 2004-2005

InRCC M—250( Retaming wall) [ 340 | CuM

2600

(Page No.48 , Sr. No. 4)

2 Prowdmg and fixing in position steel bar,
. remforcement for various dlameters for|
RCC piles, caps footings, slabs beams,|.
- |columns, canopies, staircases, newels,
' |chaijas, lintels, pardies, coping fins, arches,
etc. as per detailed designs, drawing and
schedules; including cutting; behding,
, hookmg the bars, binding with wires or tack]
o welding and supporting as requxred etc o
complete :

Midsted A 5 | MT

26292 -

131460

26292 -

1577520

TOR steel - . . ' 60 | MT
AMIP CSR 2004-2005 :

(Page No.50 , Sr. No. 7)_

-3 Prov1d1ng eanh work in embankment w1th -
approved = materials  obtained . from
Departmental land or sources, upto 1ead off -
- |50m includihg all lifts, laying in layers of 20}
lto 30cm. Thickness, breaking clods,|
|dressing to the required lines, curves, grade

& - section, normal - watering and
|compactioon with power roller . etc.|

complete. 3080 | CuM

165

235620

PWD DSR 2004-2005

(Page No.147 , 5r. No_ 488 A (ii)

Draft Project Report — Cost Estimate
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e

' Augn'lentation. of Water Supply to Nagpur.C it..\ :

STC with DRA™

"Sr. No

{Description

uantity '

Unit |

Rate :

. .Amount

4

Providing and laying in situ cement concrete

R.C.C woik in foundation like raft, grillage,

_|strip foundation and footing of . RCC
[columns . and steel stanctions. including

normal dewatermg form work, compac’uon

o ﬁmshmg and curing, etc, complete

of trap/granite/quartzite/gneiss ‘metal for|

[ RCC M-250 (Footma)

MJP CSR. 2004-2005

Cu.M

2352

16464

(Page No.47, Sr. No. 1)

|Construgtion of Electrical switch room with|
a provxs1on of sufficient space to be kept|
|reserved. for- mstallatlon of  control panels|

etc. -including prov151on for 2 nd stage
pumpmg, complete as. per spec1ﬁcat10ns

| B drawings, desxgn and mstructlon of Engmeer :
m—charge :

cables - ie. - from . Switch Room.&
Transformers etc. '

Prov1dmg, constructmg RCC Cable ducts o
Of Internal Size 1 mxl m to.carry all the| =

.50

216"

“SqM"

6500

140400

150000 -

Rmt

3000

T s NN M T

" |Providing -and cons1ructing W.B.M. road in
~ |layers of 75/100 mm compacted thickness,|
A preparatlon of subgrade with murum

screenings necessary - testing. - including]

- |supplying and conveying all materials with

all. leads and lifts; spreading, sectioning,

' artificial watering and compacting in layer

with vibratory roller as directed by Engineer

" |incharge-including maintenance of diversion
_road during construction etc. complete. (2

to.7 metre width ) 4x0.38x50

76 -

450

34200 -

“[P.WD D.SR 20032004

CuM |-

Page No.156, Item No.518 C (i)

Draft Project R_.cpm"l — Cost Estimate
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: Augincntati(m of Water Supply to Nagpur City

. STCwithDRA

Sr. No

Descu lptmn

 Quantity-

Unit

‘Rate -

Amoﬁxﬁ |

8

Prowdmg 50 mm tluck full grout bxtummous
‘|road surface including supplying all}- -

materials, -preparing. the existing roads
surface, laying. the required thickness oiJ
metal layer heatmg and spraying bitumen,
spreadmg chips, laying with seal coat @ 125

- |Kg/100- square meter and .compacting etc. B
complete thh Bulk asphalt 60/70 grade

- 225

'SqMA'

1303

20318

PWD DSR 2003-2004

. |(Page No.158 , Sr. No. 524)

~ |be provided _and curing, etc, comiplete, _

|Providing and "casting in situ cemerit|

concrete - of - ﬁap/granite/quartZite/gneiss

necessary or roughness if spec1al finish is to

mietal of approved quality forR.C.C work as| .

per detailed drawings and designs or as| -
Idirected . by Engineer-in-charge including
normal dewatering ; form work, compaction,|.
: ﬁmshmg of form surface with CM 1:3 of .
sufficient  minimum thickness to give af -
smooth and . even = surface ~ wherever|

In RCC M—ZOO ( curtam walls / partmon
walls) :

14|

CuM

2400

33600

MIP CSR 2004-2005

(Page No 48 Sr. No J

10

' Prov1dmg and erectmg 1.0 m lngh wire

fencing with-seven rows of barbed -wirg
supported on mild steel angles (50 x 50 x 6|
mm) at 2.5 m ¢/c, fixing posts.in retaining

complete. .

wall, fastening the wire and painting the{ -
* |mild steel-angles with one coat of red lead
primer and two. coats of . paints. .etc|

100

PWD DSR 2003-2004

238

23800

(Page No.109, Sr. Nu. 350) -

Draft Project Report — Cost Estimate
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: .Augmcnt’u'ﬁml of Water Supply to Nugpur City -'

. STC with DRA

) : Sr. NO

Descuptxon - . : ‘Quantity Unit Rate © Amount -
," |1 _Provxdmg and fmng mild steel gnll gate '
| » © [with angle iron frame 65 x 65 x 10 mm with|"
’ iron bars-at 150 mm c/c'and diagonal flats|.

~:|as per the detailed -drawing, including| -

hinges, plvot blocks, locking arrangement,
‘\ ~ |welding, - reveting - with" three coats of
| |approved colour shade. (Wenght of gate 35
) Kg/ Sq M) _ _
) ~ S 64 | sqM | 1400 | 89600
I PWD DSR 2003-2004 . o R ' '
) (Page'No.109 Sr. No.351) B
} J120 Prowdmg and laymg in situ cement concrete| .
y ~ lin propottion  1:3: 6 ‘of trap metal for
| . fomldatlon and bedding , including bailing| -
)} out water manual]y, formwork compacting| RN o o ,
) and curing. ' 200 |.CuM | 1450 | 290000 -
’ PWD DSR 20032004 < T [
) * [(Page No.15 . St. No. 19.C )
: .13 |Providing uncoursed rubble masonry of trap
) " lstones in -cement mo;tat 1:6 in foundation' o
g and plinth of inner wall, including bailing| -
Y out . water manually, striking joints on|
% _ - |unexposed faces and watering complete.
. | | 21 | cuM | 88 | 1848
) ol PWD DSR 2003-2004 .
I (Page No.24 , Sr. No. 44) -
\ 14 * |Supplying. trap/quartzite/gnesis stone metal|
) N lat the road side for metal includingl .- ] - .
/ conveymp & spreading, . 40 | CuM | 250 | 10000 .
). | o 3647830
) - Cost Conhngencles (@10% ) 364783] -
o Physical Contingencies ( @ 5% ) 182391
__TOTAL 41,95,004
)
S

* Draft Project Report.— Cost Estimate.
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Au;,menmmm of Water Suppl\ to Nag gpur City.

6.1.2

Cost Esﬁamte_s for Mechanical Works - |

~ .STC with DRA -

SL. No'

Item

A Qﬁaﬁtity

unit

Rate

-Amount -

1

Penstock

) Prov1dmg, installing,. mspectlon and comrmssnomng -
~ |and giving test and trail of 2250 mm x 2500 mm|
“|Cast Iron Single faced Thimble mounted sluice{
: gate as p_er detailed (Electrically operated)

3

Nos.

1589000

. 4767000

IS, S Screen :
- Prov1dmg, installing and comrmssmmng and gwmg ]
- [test and trail of SS 304 Screen with 40 mm.|

- |spacing (2800 mm x 3200 mm x screen of 388304

electrically operated with ladders -

Nos.

944620

7556960

V. T. Pumps : :
.~ [Providing, ‘erecting, com:mssmnmg and gwmg test|. .
 |and tfial of V.T. Pumps, ‘water lubricated type and|

|capable of discharging raw water 941 LPS at total}

head . of .42 mtrs. .Operating at 1000 RPM

synchronous 'speed including providing - fixing|

- Nos;

3604140

21624840|

1ISMB, grating etc. as per detailed spec1ﬁcatlons

Reflux Valve

" |Providing, erecting, coomxssnomng and glvmg test| -
' and trail of reflux valves of sizes and ratmg as| .
. |mentioned below and as per specifications. -

pump) -

700 mm dia PN 1.0 rating CIDF Non-Return valve -
with buepass arrangement (on dehvery snde of each _

Nos. |

539718

73238308] -

)

|per detailed specifications

1200 mm d1a PN 1.0 ratmg Non~ Retum valve as

- Nos_.

1664000

"~ 3328000|"

- |Sluice. Valve . ,
" |Providing, erectmg, commlsswmng and gmng test

and trail of CIDF Sluice Valve PN-l ratmg as per
detailed specifications

pump delviery) PN - 1.0 rating |

Slucice Valve 600 mm dia wnh Actuator (for' '

Nos.

586336|

3518016]

B

Sluice valve 200 mm d1a for scounnq- arrangement ,
|(PN-1.0 rating) -

| Nos.

25000| -

50000

Butterfly Valve

‘ Prov1d1ng, erecting, comrmssmmng and giving test|

and_ trail. of Butterfly Valve as. per detailed
specifications of size 700 mm dia PN1.0 rating

. {(Additional control valve on pumip dclivery).

Nos.

153695

922170

Draft Project Report — Cost Estimate
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cn_tuti(m'uf Watcr Supply to Nagpur City

. §TC with DRA

Sl'.‘ No.

Itern |

unit

Rate

Amount-

Kinetic Air Valve

and trail of Kinetic Air Valve of 100 and 200 mm
dia PN1.0 rating 1solatmg sluice - valve as per
detailed specifications.,

Providing, erectmg, comm1ssmnmg and glvmg test :

| Quantity

100 mm dia (for expelhng air in column plpes of|
|pumps)

‘_ -Nos. '

16855[-

101130

200 mm dia (on dehvery header)

Nos

61262

183786|

b) .
- M.S. Pipe Work and Fabricated platforms '
- |Providing fabricating, erecting, jointing and testing| -
- IMS flanged pipes and specials and fabricated|
 |platforms. as per detailed spec1ﬁcat10ns mcludmg.

pamtmg with epoxy paint

52492 |

50]

T2624600|

and Pads

specifications.

RCC/CC Work for Plpes Valves, Thrust Blocks S

|Designing, provndmg RCC/CC supports thrust|”

. |blocks - for - manifold pipes,
concrete with necessary reinforcement including| -
" |excavation in all types of strata, frame work,|
- |curing. plastermo etc. complete as per detalled -

valves 'in° M-200[ .~

RCC and PCC work i m M-ZOO w1th excavatlon
etc. - :

7;Job z

JLS'

2200000/

2200000

10

Dlsmantalllg Jomts '
Designing, Providing, erectmg, commissioning and

specifications.

. testing MS fabricated d1smata11mg joints 700 mm| ~ -
|dia . with - required hardware as per detaﬂed o

58400

~350400] . -

11 -

Lifting Equlpments .

EOT CRANE -

: " Job
Providing, erecting, commissioning and testing|
_ |single girder EOT crane of 15 tonnes capacity| .
* |complete with all accosiated. electrical equipment, L
|rail/sq. bar, DSL system, wire rope etc. as per
|detailed spec1ﬁcatlons _

LS

1928000

1928000/

)
| |Providing, erécting, commissioning and testing
. |electricaly ‘operated lifting equipments with allied
| works monorail etc. :

Lifting kquipments for Penstocks and screens

for 2250 mm X 2500 mm CI 5ates - 10 MT}|

A Capaczty

Nos.

856700

1713400

~ Draft Project Report — Cost Estimate
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K) ' "Augﬁlel.lta'tion'.bf Water Supply to Nagpur City . _ STC With DRA

[ 4 (8L No. - Ttem - |Quantity| unit| “ Rate | Amount

;’.“’ L h) for 2800 mm - X 3200 ‘mm SS screens 3 MT 8. |Nos.| 312200 - - 2497600|

,> e ) | capacity N N |

) |12 |Sump Pump _ . 2 Nos. | -526000| . .1052000| - -

T : Prov1dmg, erectmg, commlss1onmg and testmg of o :

,: A non clog sump pumps having discharge capacxty off ...

) 1,10,000 LPH raw water with silt and mud at a] .

) total head of- 30 mtrs. With plpmg and control.

)) . panels ‘ A B
PR . “Total _ _57656210]

:))' _ Phy31cal Contmgencxes (@5%) ' . 2882810.5|

-' , [Cost Contingencies (@10%) 5765621 .
) S Grand Total 66304641.5 .

)

)

»

)

¥

)

_.,')

'y

()

R

(. b

L,

()

(j\ ;

)

(.

g

=

g

i

!

()

(

()

()

(o :
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Augmchta(ion of Water Supply to Nagpur City

STC with DRA

.6.1.3 ELECTRICAL WORKS

Sr.

No. {

bescription

Unit

Qty..

Unit Rate

Total

Rs.

Rs.

SUPPLY AND INSTALLATION OF OUTDOOR STEEL
STRUCTURE FOR 33 KV INCOMING TWO LINES

No

300000.00

300000.00

“JCOMMISSIONING OF FOLLOWING SWITCHBOARD

INDOOR HT SWITCHGEAR A
SUPPLY AND INSTALLATION, TESTING AND)

SCOPE INCLUDES UNLOADING SHIFTING ERECTION,
JLEVELLING AND FIXING THE PANELS TO THE
CHANNEL BASE FRAME INSERT PLATE PROVIDED
ON THE FLOOR. SCOPE ALSO INCLUDES TESTING
OF ALL THE RELAYS, CTS. PTS. AND METERS (THI
SCOPE SHALL BE APPLICABLE FOR INSTALLATION
OF ALL PANELS).

2.1

33 KV VCB/ SF6 SWITCHBOARD AS PER SINGLE LINE]
DIAGRAM. -

2.2

|COMMISSIONING OF 33 KV, 250MVA  VCB

JABOVE PANEL UNDER SUPERVISION OF THE

No. _

- 4892500.00

4892500.00

3.3 Kv VCB SWITCHBOARD ,
SUPPLY AND INSTALLATION, TESTING AND|

SWITCHBOARD COMPRISING 2 nos:1250 A,
INCOMERS WITH LINE PT, 1 nosi1250 A, BUS-
SECTION, 2 nosi630 A, OUTGOING TX FEEDERS,
VACUUM CONTACTOR WITH FUSE COMPLETE NITH
RELAYS, 6 nos:630 A, OUTGOING FEEDERS ( FOR
MOTOR D.O.L STARTERS WITH VACUUM CIRCUIT|
BREAKER COMPLETE WITH RELAYS) ‘2 nos:BUS PT|
PANELS APPROXIMATE DIMENSIONS
12000(L)+2000(D) TESTING 8COMMISSIONING OF THE

MANUFACTRURER

No

4256900.00

4256900.00

2.3

3.3 Kv CAPACITOR PANEL '

SUPPLY AND UNLOADING SHIFTING INSTALLATION]
TESTING AND COMMISSIONING OF 3.3 kv, 135 KVAR,
POWER FACTOR IMPROVING CAPACITOR BAN
COMPLETE WITH AIR COOLED SERIES REACTOR
RVT& INSTRUMENT COMPo WITH METERS &
RELAYS (TO BE CONNECTLD TO EACH 3.3 Ky,580 K
MOTOR) 6.PPROXIMATE DIMENSIONS:

Sets

56025.00

336150.00

TRANSFORMERS

SUPPLY, UNLOADING SHIFTING I(NSTALLATION,
TESTING AND COMMISSIONING OF QUTDOOR TYPE|
RATING

3.1.1

33/36 KV,A000 RVA, ONAN, OLT.C. 'DYNIi,
SUITABLE FOR HT CABLE TERMINATION

Nos. '

1933290.00

3866580.00

3.1.2

3.3 KV / 0.433 KV, 200 KVA, ONAL, DY -11 suitable fo
H. T. and L. T. cable termination ) )

Noé.

167600.00

335200.00

J416V SWITCHBOARD

4.1

SUPPLY AND UNLOADING SHIFTING INSTALLATION]
TESTING AND COMMISSIONING OF 415 V SW BOARD
[SINGLE FRONT), 415 VOLT. 50 kA TPN, AL BUSBAR,
FLOOR MOUNTED.AS PER SLD AND LAYOUT

APPROXIMATE DIMENSIONS : (L) x (D)

No.

138000.00

138000.00

Draft Project Report - Cost Estimate
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Augmentation of Water Supply to Nagpuv ity

STC with DRA

Sr.
No.

Description

Unit

Qty.

Unit Rate

Total

Rs.

Rs.

|SUPPLY,

LIGHTING DISTRIBUTION BOARD
INLOADING,SHIFTING ~ INSTALLATION,
TESTING AND COMMISSIONING OF DISTRIBUTION
BOARDS / WALL MOUNTED PANELS.

5.1

4 WAY AC LIGHTING PANELS
INCOMER- 63 ATPN MCB+ELCB
OUTGOING -12 NOS: 16A DP MCB

No.

3400.00

6800.00

52

4 WAY AC LIGHTING PANELS WITH PHOTO SENSOR
NCOMER- 63 A TPN MCB+ELCB -
OUTGOING -12 NOS: 16A DP MCB

No.

. 4000.00

4000.00

53

'|OUTGOING -9 NOS: 20A DP MCB

4 WAY AC POWER PANELS .
INCOMER- 63 A TPN MCB+ELCB

- No.

3400.00

~ 6800.00

54

4 WAY AC POWER PANELS
INCOMER- 32 ATPN MCB+ELCB
OUTGOING -10A DP MCB

No.

3600.00]

25200.00

DC SYSTEM

6.1

'|TESTING AND - 'COMMISSIONING OF 110 V DC

SUPPLY, UNLOADING, SHIFTING, INSTALLATION|
SYSTEM COMPRISING THE FOLLOWING: .

FLOAT CHARGER-1 NO

BOOST CHARGER-1 NO

DCDB-1 NO

110 V LEAD ACID MAINTENANCE FREE BATTER
WITH MOUNTING RACK .

(110V, 130 AH),2 HOURS BACK UP

Set

210000.00

6.2

INSTALLATION RATE SHALL INCLUDE MOUNTING OF|
BATTERY ADJACENT TO THE CHARGER PANEL(TO
BE MOUNTED ON THE RACK) '

Set

L T MOTORS

‘luPTO 7.5Kw

TESTING AND- COMMISSIONING OF INDUSTRIAL]
TYPE LT SQUIRREL CAGE INDUCTION MOTORS

7.5 KW TO 20 KW

Nos.
Nos.

500.00

1000.00] . _ .

9000.00
4000.00

HT MOTORS - -
SUPPLY & INSTALLATION, TESTING  AND;

COMMISSIONING OF INDUSTRIAL TYPE SQUIRREY
CAGE INDUCTION MOTORS 3.3Kyv, 580 Kw

No_s.

1200000.00

7200000.00

INSTALLATION OF CABLES .

SUPPLY =~ AND - LAYING OF  AL/CU,
PVC,ARMOURED CABLE RATE TO INCLUDE
SUPPLY AND FIXING OF CLAMPING
MATCRIAL, IDENTIFICATIONTAG. CLEATS,
ETC.

8.1

IMARKERS AND IDENTIFICATION

CABLES DIRECTLY IN GROUND, INCLUSIVE
OF SUPPLY AND LAYING OF SAND,
PROTECTIVE .BRICK LAYERS AND CABLE

1100V LT POWER CABLES

3.5C x 240 SQ MM (AYFY)

MTR

400

880.00

352000.00

4C x 16 SQ MM (AYFY)

MTR

220

165.00

36300.00

MTR

141.00

3C X 16 SQ. MM (AYFY)

UR

Draft Projeet Report — Cost Estimate

Page - 210



o

Augmentation of Water Supply to ] gpur City:

STC with DRRA

Sr.

Description

No Unit Qty. Unit Rate Total -
’ : Rs. Rs.
J3C x 10 SQ MM (AYFY) MTR 50 131.00 6550.00
4C x 6 SQ. MM (AYFY) MTR 95 81.00 7695.00
3C x 6 SQ. MM (A YFY) MTR 50 67.00 3350.00
4C x 4 SQ. MM (AYFY) MTR 100 121.00 -12100.00]
3C x2.5 SQ. MM (YWY) MTR 370 90.00 33300.00
B CONTROL CABLES . . : :
PVC, ARMOURED CABLES WITH COPPER
CONDUCTOR OF FOLLOWING SIZES
4C x 1.5 SQ. MM MTR 470 133.00 62510.00
5Cx1.5 SQ. MM MTR 160 155.00 24800.00]
14C x 1.5 SQ. MM MTR 210 202.00 42420.00
3Cx2.5 SQ. MM MTR 100 90.00 9000.00
9.2 |SUPPLY AND CABLES LAID ON TRAYS, STRUCTURAL -
SUPPORTS PVC, ARMOURED CABLES WITH AL |
COPPER CONDUCTOR, LAID IN  CABLH
TRAY,CLEATED ON STRUCT., PULL THROUGH PIPE,
SLEEVE INCLUDING SUPPLY & FIXING OF CLAMPING
: MATERIAL HDENTIFICATION TAG,CLEATS ETC.,
A L T POWER CABLES
’ 3.5C x 240 SQ MM (AYFY) MTR 200 831.00 166200.00
3C x 70 SQ. MM (A YFY) MTR UR - -
4C x 16 SQ MM (AYFY) MTR 620 115.00 71300.00
3C x 16 SQ MM (AYFY) MTR UR 91.00 .-
3C x 10 SQ. MM (AYFY) - MTR 60 81.00 "~ 4860.00
4C x 6 5Q. MM (AYFY) MTR 160 81.00]° 12960.00
4C x 4 5Q MM (A YFY) MTR 155 71.00] . 11005.00
3C x 2.5 SQ. MM (YWY) MTR 400 122.00 48800.00
B CONTROL CABLES : :
~ |PVC, ARMOURED CABLES WITH COPPER]
CONDUCTOR OF FOLLOWING SIZES _—
3C x1.55Q. MM MTR 1800 71.00 127800.00
4Cx1.55Q.MM MTR 480 83.00 39840.00
6Cx1.55Q.MM MTR | 1000 105.00] 105000.00
14C'x 1.5 SQ. MM MTR 540 201.00 108540.00
10 |HT CABLES . '
10,1 |SUPPLY AND CABLES DIRECTLY IN. GROQUND,
INCLUSIVE OF SUPPLY AND LAYING OF SAND,
PROTECTIVE BRICK LAYERS AND CABLE MARKERS
AND IDENTIFICATION TAGS. A :
A 33 KV (UE),3C x 185 SQ. MM MTR 90 1959.00 176310.00
B 3.3 KV (UE),3C x 240 SQ. MM MTR 280 - 1150.00 322000.00
G 3.3 Ky (UE)3C x 35 St2. MM MTR 130 437.00 56610.00
10.2 [CABLES LAID IN BUIT UP TRENCH COMPLETL WITH '
~ lcower ' :
A 33 KV (UE),3C x 240 SQ, MM MTR UR -
B 3.3 KV (UE),3C x 300 SQ. MM MTR UR
10.3 |SUPPLY AND CABLES LAID ON TRAYS, STRUCTURAL
: SUPPORTS PVC, ARMOURED.CABLES WITH AL 1|
COPPER  CONDUCTOR, LAID - IN  CABLE
TRAY,CLEATED ON STRUCT., PULL THROUGH PIPE|
SLEEVE INCLUDING SUPPLY & FIXING OF CLAMPING
MATERIAL {DENTIFICATION TAG,CLEATS ETC.
Draft Project Report — Cost Estimate Page - 211



<~

P

Augmentation of Water Supply to Nagpur it

STC with DRA

Sr.

Draft Project Report — Cost Estimate

N Description Unit . Qty. Unit Rate Total
. : ' Rs. . Rs.
A 3.3 KV (UE),3C x 240 SQ. MM MTR "~ 380 1099.00] 417620.00
B 3.3 KV (UE),3C x 300 SQ. MM MTR UR - -
C 3.3 KV (UE),3C x 35 SQ. MM MTR 180 397.00] - 71460.00
11  |EARTHING AND LIGHTNING PROTECTION : '
11.1 |SUPPLY AND INSTALLATION OF FOLLOWING Gi
|EARTHING &  LIGHTNING PROTECTION
CONDUCTORS OF FOLLOWING SIZES, THE .
GROUNDING CONDUCTOR SHALL TERMINATE IN
APPROVED GROUNDING FITTING, EARTH STRIP
SHALL BE LAID IN CABLE TRAY CLEATED ALONG
BRICK WALURCC STRUCTURES . STEEU
STRUCTURES. INSTALLATION RATE SHALL INCLUDE
ALL HARDWARES.
50 x 6 MM GI STRIP[MEL] -KG 2600 53.00 137800.00
125 x MM GI STRIP[LIGHTNING] KG 413 53.00 21889.00
8 SWG WIRE KG UR - .-
12 SWG WIRE KG 176 53.00 9328.00
111.2. [SUPPLY & .INSTALLATION OF TEST LINKS FOR}] Nos. 6 UR
LIGHTINING PROTECTION CONDUCTORS : o
11.3 |SUPPLY AND INSTALLTION OF 40MM DIA 3000M Nos. 6 1890.00 11340.00
' LONG HEAVY DUTY Gi PIPE ELECTRODE AS PER I%H
3043  WITH ~ INSPECTION  CHAMBER AL
ACCESSORIES INCLUDING CiviL WORK PIPE
ELECTRODES WITH TEST PIT L
11.4 [SUPPLY AND INSTALL TION OF 600x600x6MM THK] Nos. .10 1320.00 13200.00
COPPER PLATE ELECTRODE AS PER IS 3043 WITHJ - ' '
INSPECTION CHAMBER FOR TRF. NEUTRAL ALY
ACCESSORIES  INCLUDING CIVIL WORK PLATE,
ELECTRODES WITH TEST pit
12 JTERMINATION KITS .
12.1 |SUPPLY & INSTALLATION OF HT HEATSHRINKABLEA
PUSH ON TYPE TERMINATION KITS FOR FOLLOWING
SIZES. LUGS SHALL BE HEXAGONAL CRIMPINGTYPE.
SCOPE ALSO INCLUDES PREPARATION FOR
TERMINATION HIGH POT ‘TESTING OF HT CABLE
AFTER TERMINATION. ‘33/3.3KV(UE) TERMINATION
KIT FOR XLPE INSULATED ALUMINIUM CONDUCTOR
ARMOURED CABLE OF FOLLOWING SIZE ‘ S o
3C x 185 5Q. MM (OUTDOOR) 33 KV Nos. 4 2724500 108980.00
3C x 185 SQ MM (INDOOR) 33 KV Nos. 4 20065.00 80260.00
3C x 35 SQ. MM (INDOOR) 3.3 KV .Nos. 12 4680,00 56160.00
3C x 240 SQ. MM (OUTDOOR) 3.3 KV Nos. 2 7750.00 15500.00
- |3C x 240 sQ. MM(INDOOR) 33KV Nos. 14 5620.00 '78680.00
13  JLOCAL PUSH BUTTON STATIONS '
SUPPLY, INSTALLATION. TESTING, COMMISSIONING
OF WEATHERPROOF, DUSTPROOFCAST ALUMINUM|
HOUSED, INDUSTRIAL PUSH BUTTON STATION
13.1 |ONLY STOP PUSH BUTTON. (TRANSFORMER) Nos. 4 600.00 2400.00
START/STOP PUSH BUTTON WITH KEY FOR STOP ' ,
13.2 _ Nos. 6 .800.00 4800.00
START/STOP PUSH BUTTON WITH AMMETER.
13.3 Nos. UR
START/STOP PUSH BUTTON, STOP WITH KEY &
13.4 |AMMETER. Nos. UR
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No.

Description

Unit

Qty.

- Unit Rate

Total

Rs.

Rs.

13.4

LIGHT FITTINGS .

|STRUCTURE BRACKETS,  STEEL SHALL BE

SUPPLY AND INSTALLATION, TESTING AND
COMMISSIONING OF FOLLOWING LIGHT FITTING
WITH BULBSfTUBES INSTALLATION RATE SHALL
INCLUDE PROVISION OF ALL HARDWARE SUCH AS
ﬁNUTS. ANCHOR FASTENERS. BOLTS,  SCREWS,

FABRICATION AND INSTALLATION OF SUPPORTING

INCLUDED.

CLEATS, CLAMPS,INSULATED WIRES FROM JB/ CGB}'

141

2 x 40W. INDUSTRIAL FLUORESCENT LIGH'I FITTING]
WITHSTOVE ENAMELLED REFLECTOR, MOUNTING
TYPE: CEILING/SUSPENDED.

Nos.

47

610.00

28670.00

14.2

1 x 400W, HPMV- HIGH BAY INDUSTRIAL FITTING
WITH INTEGRAL C.G. MOUNTING TYPE:
CEILING/SUSPENDED. ' L

" Nos.

16

'6000.00

96000.00

14.3

150 W, HPMV STREET LIGHTING FIXTURES SUITABLE
FOR BRACKET MOUNTING

Nos.

16

3436.00

54976.00

14.4

FOR BRACKET MOUNTING'

70 W, HPSV STREET LIGIN'ING FIXTURES SUITABLE] .- l

Nos.

25

1610.00

40250.00

14.5

LUMINAIRE WITH TWO 40W FLUORESCENT TUBES&
Ni-Cd BATTERIES [gaMiN BACKUP] INVERTER,
RECTIFIER.EACH FITTTING TO BE PROVIDED WITH 2
NOS. ENTRIES SUITABLE FOR 3C x 25 Sq.mm Ywy!
CABLE. ALL HARDWARE REQUIRED FOR MOUNTING
OF ASSEMBLY TO BE INCLUDED.

SELF CONTAINED EMERGENCY LUMINAIRE SUPPLY]
12 INSTALLATION OF SELF CONTAINED EMERGENCY

Nos.

2500.00

20000.00

16

CONDUIT WIRING

CONDUCTOR PVC INSULATED WIRES IN Gl CONDUIT]
ON SURFACE FOR THE ABOVE FITTINGS RATE
SHALL INCLUDE SUPPLY & INSTALLATION OF]
CONDUITS,WIRES,JUNCTION BOXES,PULL BOXES
ETC., FOR THE ABOVE FITTINGS

POINT WIRING USING 3C X 2,5 SQ.MM STRANDED CU|-

FULL POINT [FIRST FITTING FROM PANEL]

Nos.

15

665.00

9975.00

|HALF POTNT[SUBSEQUENT FITTINGS]

Nos.

80

450.00§.

36000.00

16

STRUCTURAL STEEL

~MUNCTING BOXES LIGHT FITTING, DB, ETC,

SUPPLY, FABRICATION & INSTALLATION OF
GALVANISED STEEL STRUCTURE FOR SUPPORTING;
VARIOUS ITEMS/EQUIPMENT SUCH AS VARIOUS|
PANELS, CABLE TRAYS, PUSH BUTTON STATIONS,

INCLUDING  DRILLING WELDING, . GROUTING,
CHIPPING, BOLTING WITH SUPPLY OF REQUIRED
[ IARDWARE.

KG.

4200

5.00

21000.00}

17

CABLE TRAYS

SUPPLY & INSTALLATION OF LADDER TYPE
PREFABRICATED AL CABLE TRAY AS PER DRG. OF
FOLLOWING SIZES

80 mm wide cable trays

MTR

100

64.00

6400.00

200 WIDE CABLE TRAY.

MTR

100

126.00

12600.00

400 WIDE CABLE TRAY.

MTR

310

246.00

76260.00

600 WIDE CABLE TRAY.

MTR

UR

750 WIDE CABLE TRAY.

MTR

UR
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A,llglx\i:ntziti()xl of Water Supply to Nagpur City
3:"' Description Unit Qty. Unit Rate Total
' ' Rs. Rs.
18 |ExcAvATION _
- |EXCAVATION ,PREPARATION OF SAND BEDDING| MTR 50 60.00 3000.00
BACKFILLING INCLUDING SUPPLY &INSTALLATION
OF CABLE/JOINT MARKERS,PROTECTIVE COVER
FOR 450MM WIDEX1000 MM DEEP ROUTE FOR]
JINCOMING 33 KVCABLES
19 [CABLE GLANDS & LUGS.
END TERMINATION WITH Ni-Cr PLATED INDL DOUBLE]
COMPRESSION BRASS GLANDS AND CRIMPING
TYPE COPPER LUGS FOR FOLLOWING CABLES
SIZES. PVC SLEEVES SHALL BE PROVIDED OVER
THE CABLE LUGS & GLANDS. SUPPLY OF GLANDS
LUGS, ETC. TO BE INCLUDED. CABLES SHALL BE CU
/AL.CONDUCTOR, PVC ARMOUR ED.
. |L. T. POWER CABLES
19.1
8.5C x 240 SQ. MM (AYFY) Nos. 4 302.00 1208.00
3C x 35 5Q. MM (A YFY) . Nos. UR ' 86.00 o
4C X 16 SQ. MM (AYFY) Nos. 20 65.00 1300.00
3C x165Q. MM (AYFY) Nos. | 4 62.00 248.00]|
3Cx 10SQ. MM (YWY) .~ Nos. 4 32.00 128.00
3C x4 SQ. MM (YWY) Nos. 26 29.00 754.00
3Cx2.55Q. MM (VWY) Nos. 60 29.00 1740.00
19.2 |CONTROL CABLES _ -
PVC, ARMOURED CABLES WITH COPPER
CONDUCTOR OF FOLLOWING SIZES
4Cx 1.5 5Q. MM Nos. 85 29.00 2465.00
J1ac x1.5 sa. mm Nos. 16 32.00 512.00
20 LIGHTING POLES with M.V. Lamp fittings, Bracket] Nos. 6 8000.00 48000.00
: Termlnal box. etc ’
21 SWITCH/SOCKET UNIT o
~ |SUPPLY & INSTALLATION OF SINGLE PHASE SWITCH| Nos. 24 210.00 5040.00
SOCKET UNIT, INDUSTRIAL TYPE, (RATING- 5/15A, '
240V) WITH MATCHING PLUC, CAP FOR SOCKET &
MECHANICAL INTERLOCK THE ENCLOSURE SHALL
BE OF CAST METAL WITH 2 NOS. ENTRIES SUITABLE]
FOR CONDUIT WIRING.
21.2 |CONDUIT WIRING
POINT WIRING FOR THE ABOVE SWITCH SOCKET]
USING 3C X 25 SQMM STRANDED COPPER
CONDUCTOR PVC INSULATED WIRES IN GI CONDUIT]
ON SURFACE. RATE : SHALL INCLUDE SUPPLY 8
INSTALLATION OF  ICONDUITSWIRES JUNCTION|
BOXES,PULL BOXES ETC., FOR THE ABOVE FITTING _
FULL POINT [FIRST SOCKET FROM PANEL} Nos. 6 - 665.00 3990.00
HALF POINT[SUBSEQUENT SOCKETS} ‘Nos. 18 450.00 8100.00
22 |L.T.CAPACITORS
SUPPLY, UNLOADING SHIFTING INSTALLATION] ~ Seis 4 590000 23600.00
TESTING AND COMMISSIONING OF 430 VOLTS, 50
KVAR.APP POWFR FACTOR IMPROVING
Page - 214
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Sr. |

No.

Description

Unit

Qty.

Unit Rate

Total

‘Rs.

TPN WELDING SOCKET

Rs.

-~ 123

SUPPLY & INSTALLATION OF TPN, WELDING SWITCH
SOCKET UNIT, INDUSTRIAL TYPE, '(RATING- 30A|
415V) WITH MATCHING PLUG, CAP FOR SOCKET &
MECHANICAL INTERLOCK THE ENCLOSURE WILL BE]
OF CAST METAL WITH 2 NOS. ENTRIES SUITABLE
FOR

Nos.

~ 2300.00

~9200.00

3.5C x 25 Sg.mm AYFY CABLE.

JUNCTION BOXES

SUPPLY, INSTALLATION OF INDUSTRIAL TYPE SHEET|
STEEL ENCLOSED JUNCTION BOXES SUITABLE FOR

CABLE. JUNCTION BOX SHOULD HOUSE 12 NOS.
STUD TYPE TERMINALS

4 NOS. 3C x 15/25 Sgmm COPPER CONDUCTOR].

Nos.

UR

25

'|SAFETY EQUIPMENT FOR SWGR. ROOMS -

JINCLUDED IN THE RATE QUOTED.

ALL iTEMS OF SAFETY EQUIPMENT SHALL BE

SUPPLY & INSTALIATION OF RUBBER MAT.

25.1

RUBBER MAT SHALL BE CHEQURED TYPE AS PER IS
5425. RUBBER MAT OF 415V GRADE OF WIDTH 900
MM. : i o

MTR

200.00

1200.00

RUBBER MAT OF 33 KV GRADE OF WIDTH 800 MM.

MTR

20

600.00

12000.00

RUBBER MAT OF 33 KV GRADE OF WIDTH 800 MM

MTR

20

400.00

8000.00

SHOCK TREATMENT CHART. :

SUPPLY, FIXING OF SHOCK TREATMENT .CHART IN|
ENGLISH AND LOCAL LANGUAGE AT SUITABLE
LOCATIONS. SHOCK TREATMENT CHART BE
PRINTED TYPED AND FRAMED.

Nos.

100.00

200.00

SUPPLY, INSTALIATION OF METALIC.CAUTION

'|SUITABLE LOCATION BY NUTS, BOLTS, ETC.

BOARDS AS PER [5-2551 OF VOLTAGE GRADE AS|
GIVEN BELOW WITH RED COLOUR BASE AND WHITE
PAINTED IN ENGLISH AND LOCAL LANGUAGE
CAUTION BOARDS SHALL BE FIXED FIRMLY AT

440V GRADE CAUTION BOARDS

Nos.

500.00

1000.00

33 KV GRADE CAUTION BOARDS -

Nos.

500.00

500.00

3.3 KV GRADE CAUTION BOARDS

Nos.

N[-—~

500.00

1000.00

25.4

FIRE EXTINGUISHER

SUPPLY, INSTALLATION AND FIXING OF DRY TYPE
FIRE EXTINGUISHER OF 5 KG CAPACITY AT
SUITABLE LOCATIONS.

Nos.

1 899.00

7596.00] -

|55

FIRST AID KIT

SUPPLY AND INSTALLATION OF FIRST AID KIT TQ BE‘
KEPT IN. WOODEN STAND MOUNTED ON WALL AT
SUITABLE LOCATION. FIRST AID KIT SHALL BE|
SUITABLE FOR 10 PERSONS.

Nos.

290.00

580.00]

25.6

SAND BUCKETS WITH SAND.

SUPPLY AND INSTALLATION OF SAND BUCKETS
WITH SAND AT SUITABLE LOCATIONS. CONTAINING
'3 NO. BUCKETS IN ONE SET WITH M.S. STAND

Sets

635.00

1270.00

Draft Project Report — Cost Estimatc
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Sr.
No.

" Description

Unit

Qty.

Uhit Rate

Total

“Rs.

Rs.

s

Works Station (Control Panel) supply, instaliation,]
tgsting and commissioning works station for operaﬁon

and contro! pump motor, transformers, complete with

Programmable logic controller with RS 232-& DH-485)
Comm Inter face port (100% redundancy)

Set

~660000.00

660000.00

Valve Mounted Unit swdches with DPDT contact for 6 Nos.
Valves,

Power Transducer for 6 Nos. motor -

Automatic load transfer system for two transformers

Energy meter (power manager)

No.

. |[Push Buttons, lamps, selector, switches

Lot

Vi

Relays

Lot

vili

Erection materials

Lot

Software

" Lot

SUB TOTAL

Ventilation System

25666759.00

switch gears at distribution position on angle iron
frame / Teak wood board.

Supply, installation and commissioning of following| -

63 A TPN MCB and 12 way 10 AMP, TPMCB per way.

‘No.

4000.00

4000.00

15 A TPN MCB and 4 way 10 Amp TPMCB per way

No.

N—=

2500.00

5000.00

"|10 A MCB Tripple pole isolator with 20 Amp, 415 V, 3 P, LT|

control switch enclosed in metal box.

No,

1800.00

23400.00

Supply & installation of following cables

4/25 sq.mm, A1 conductor PVC armoured 1100 Volt grad

walllaid in ceble tray in approved manner complete with;
cable lugs / terminations etc. for mains.

cable with G.| earth conductor of size 8 SWG fixed on|

MTR

30

136.00

4080.00

in 25mm G.t pipe fixed on wall in cable tray in approved]

4/4 sq.mm Cu conductor 1100 Volt grade single PVC wires]

manner and provided with 8 SWG G.I earth conductor,

complete with terminations etc. for submain.

MTR

60

90.00

5400.00

i. Wiring with 3/2.5 sq.mm Cu conductor, 1100 Voit grade,
single PVC wires in 25 mm G.I pipe fixed on wall i
approved manner and provided with 8 SWG G.l earth

conductor, complete with 3P + earth socket & plug.

No

13

500.00

6500.00] -

Supplying installation & commissioning of I'ollowingw

Exhaust Fan complete with Loures & bird Quards -

capacity of 10400 md/hr (Min). Complele with suitable cul
conductor fiexible cord.

600 mm size 3 phase, 415 Voits having air delivering|

No.

1

+ 5900.00¢

64800.00

300 mm size, -3 phase, 415 Volts having air delivering
capacity of 1250 m3/hr (Min). Complete with suitable Cu
condisctor flexible cord.

No.

4225.00

8450.00

Intercom System'

1

Supply, installation & Commissioning following:

Job

59500.00

59500.00

2% 16 EPABX System

Multi Core cu wire

Draft Project Report — Cost Estimate
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8. _ Description Unit | Qty. Unit Rate Total
No. _ .
, Rs. Rs.

iil instruments

iv UPS -500 Watts

Fire Alarm System . .

1 Supply, installation & commissioning of fire alarm systemfod ~ Job 45000.00 45000.00
Pump House and substation complete with smoke detector,
wiring, annunciation system. ‘ ' .
Sub Total 226230.00
Grand Total . 25892989.00)
Physical Contingencies (@5%) 1294649.45
Cost Contingencies (@10%) 2589298.90
Grand Total

29776937.35
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6.2

. TANK

RAW WATER RISING MAIN FROM PUMP STATION TO BREAK PRESSURE

Item No..

Descrip_tion '

Quéntity

. Unit '

Rate

~ Amount -

1

welding on automatic ‘welding machine and

Manufacturing, Providing ‘and Supplying| -
|Spirally welded /ERW/SAW/fabricated M.S.|" -
|Pipes of following diameter as per IS ~'3589]

- |including procurements of plates, gas ciitting
- |to - required size rolling,
{assembling in' suitable lengths to form pipes| -

~ |forming V edge on both ends of plpes
|including all taxes. :

tack  welding| -

M.S 2032 mm (OD), 20mm shell thlckness

60 . .

49650

2979000

o extemal coal tar enamel coating.

Supplying mild steel spec;als for MLS. pipes
for internal dia. and thickness as item wised -

with C.M. mortar- lining and 2.4 mm thick

below, suitable for butt welding, specials - . B

lO%ofItemNo 1

7297900

|from M.S.

. | drawing etc.,

‘¢hannels, flats,
assemblmg the same on the ting girder stake
and tack weldmg as per direction ;(b) stool

fabricating and assemblmg M.S rollers as per

Providing - Fabnca‘nng, Fixing . (a) Ring) -
Girder as per drawing - and spemﬁcatlons .
- plates - and -

as per, drawmg and specifications complete'_ -
©|with top ‘plates, base plates ,side flats for] = :
fixing rollers, grease box cover, etc; and| ~

65000. |

is to be prov1ded and curmg, etc complete .

Providing and. casting in situ cement
concrete

per detailed drawings and designs - or ‘as

finishing of form surface with CM 1:3 of
sufficient minimum thickness if special finish

of - trap/gramte/qum‘tzne/gnelss '
mietal of approved quality for R.C.C work as .

10

directed by Engineer-in-charge including| -
" |normal dewatering , form work, compaction,|

N_os- ,

SLS o

650000

. (THRUST BLOCK)

300000 ¢ |-

- Draft Projcd Report - Cg)sl ESlim:uc
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Augmentation of Water Supply to Nagpur C ity .

o } STC with DRA

(ItemNo.| - © Description - Quantity| Unit-| Rate |  Amount -
'5  |Providing and casting in situ cement
|concrete of trap/ granite/ quartzite/ gneiss
|metal of approved quality for R.C.C work as
per detailed drawings and designs or as
directed by Engineer-in-charge -including|
normal dewatering , form work, compaction, |-
finishing of form surface with CM 1:3 oé
sufficient minimum thickness if special finish{ .
|is to-be provided and curing, etc,. complete| -
(with reinforcement). - o R B .
- ' ~ 10 Nos 9000 90000
“|(R.C.C pedestal) 2 ~ ' »
'- " P e ) . L 4316900 :
. Cost Contingencies (@ 10% ) - 431690|
.. Physical Contingencies (@ 5 %) . - 215845|
o TOTAL : . 49,64,435

e N

BN N s o

A
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Augn’xémm‘imi of \\_"mér Supply to Nagpur ity

- 6’.‘3'(4)

WBM APPROACH ROAD TO BREAK PRESSURE TANK

Description.

SI..No.
. 1 l v

Excavation for service road in hard
strata such as hard rock by wedge

- |chiseling or line.drilling , including|

dressing section to ‘the .required

- . |grade, camber and side slopes and

|conveying the excavated. materials
with all lifts upto a lead of 50m and|
spreading  for embankment or|
 |stacking ,disposing: as directed.
110.5%2.73x6x375 ’

Quantity

- 28125

.. Unit

CuM |

Rate (Rs.)

314 .~

Amount (Rs.)|

883125

P.W.D D.S.R 2003-2004

Page No.144, Item No. 481 (c)

~ |Providing-
masonry. of trap stones in cement|
' |mortar 1:6 in foundation ‘and plinth|-

_uncoursed -

of ‘inner wall, including bailing out

. |water manually, striking joints on
- unexposed faces and watering

rubble ‘

300

"|PWD DSR 2003-2004

4_-CuM"

880

©264000. |

(Page No.24, Sr. No. 44) -

' supplyihg

Proyidi_ng and constructing W.B.M.

road' in layers of 75/100 mm|

' |compacted thicknéss, preparation of] -
subgrade with murum screenings|

necessary  testing . includin
ry - testing 4

- and
spreading,
including
of diversion

(2 to 7 metre width) 0.38x375

conveying alll
. |materials - with all leads and lifts,|
 sectioning, . artificial|
|watering and ‘compacting in. layer|"
| with vibratory roller as directed by|
"|Engineer-incharge
. |maintenance
-|during construction etc. complete.

road| - . .

450

[P.WD D.SR?2003-2004 — 1

Cogss |

CuM. |

384750

Page No.156, Item No. 518 C (ii)

1531875

~ Cost Contingencies ( @ 10 %)

153188

76594

~ Physical Contingencies (@ 5 % )

TOTAL

. 17,61,656]

Draft Project Report — Cost Estimate
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' Augmcnlnlio_n_ of W;‘llét‘ Supply -.\':lgpni‘_ City

*STC with DRA

'-63(BL

BREAK PRESSURE TANK

- Item
. No.

Descr’ lphon '

Unit

" Rate o
" (Rs.)

1

" |hard rock by’ controlled blasting, including
- trmnmng and levellmg the bed by chiseling
|where ' necessary and removing . the] ‘.
excavated . material -and stacking - it |
measurable heaps within a distance of 50| - -
|meters from the area and lifts as below,
~ |normal - dewatermg, excludmg backﬂllmg,_
- lete: complete..

1MJP CSR 2004-2005

Excavatidn for foundation / pipe trenches in

Quantiiy

315

Amount (Rs.)

25200

1 CuM'

(Sr. No. 7& 11, Page No.40 & 41) -

of ' trap/granite/quartzite/gneiss “metal for

|R.C.C work in foundation like raft, grillage,|
" lstrip  foundation and footing ' of RCC
" |columns and steel - stanctions including| -
normal _ dewatermg , . form = work,|
compachon, ﬁmslung and curmg, etc,|

complete .

Providing and laying in situ cement concrete|

1 RCC M—250

: Cu.M '

- '|schedulés; including cutting,  bending,|.

' (hooking the bars, binding with wires or tack

.| welding - and . supportmg as requlred etc.
complete ' o

~ |Providing and fixing in posmon steel bar

"remforeement for various diameters for|
{RCC piles, caps, - footings,. slabs, beams,
columns, canopies, staircases,. mewels,| -
_ cha_uas lintels, pardies, coping ﬁns arches,

etc. -as. per -detailed de51gns drawing and

'400:'

100 .

7000

.| 750000

5000000

2800000 |

. |(central ~ and local), inspection charges, |
transport to  department stores / site,| = -
- unloadmg and stacking etc. complete

' Prowdmg IS784 2003 RCC pipes in| =
standard lengths of following class and| -

diameter suitable for either ‘collar joints or
rubber fing joints, including all -taxes

RCC 2000 mm : Class NP - 11T

-IMJP CSR-2004-2005

- 80

11500

. 920000

. |(Page No.103 , Sr. No. 1'(e))

" - Draft Project Report ~ Cost Estimate
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Augmem:lli(m of "\_\"ulcr Supply to Nagpur City

STC with I')RA?/: o

~— N NS

Item

No. .

Description

Quantity

. Unit

: Ré_te g
(Rs.)

A NN NS e

5

labour, .

charge

Lowering, - laying and jointing in proper|. . .
grade and alignment R.C.C pipes with collar|-
joints in- C.M.1:1 proportion or socketed| -
- |R.C.C pipes with rubber joints (excluding| -
‘|cost of rubber ring or R.C.C collar,)|
" [including cost of conveyance from stores to]
[site of work, cost of jointing maferia]s .

complete as directed by Engmeer-m-~

-giving hydraullc ‘testing -

(For all class of plpes )
80 -

. 580

Amount (Rs.) f’

46400

M.TP CSR 2004-2005 B

(Page No. 105, Sr. No. 2) _-

’l\/' o NN

| Marnufacturing, Providing and Sixpplying

Spirally.

- IM.S. Pipes of following diameter as per IS -
3589 including procurements of plates, gas|
cutting to required size rolling, tack welding|
assembling in ‘suitable lengths to form pipes|
weldmg on automatic weldmg machine and) -.
forming V edge on both ends of plpeS

o mcludmg all taxes. .

welded /ERW/SAW/fabricated

400000 -

‘ 0uter Dia of 1930 with 12mm steel shell 20°
. |MJIP CSR 2004-2005 :

20000 |-

(Page No.169, Sr No. 2(a1))

9191600

Physnca] Conﬁngencles ( @ 5% )

919160

Cost Contingencies ( @10 %)

459580|

_TOTAL -

Draft Project Report — Cost Estimate
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‘Augmentation of Water Supply o Nagpur Ciy'”. . . T o STC with DRA

6.4 RAW W ATER GRAVITY MAIN FROM BPT TO MAHADULA

WORK - M.S PIPES WITH INTERNAL CEMENT CONCRETE LINING AND EXTERNAL -' '
E - COATING OF CEMENT CONCRETE INCLUDING EXCAVATION BEDDING,|
LAYING, JOINTING, BACKFILLING SPECIALS, LINE VALVES, WASHOUTS,

APPURTENANCES, CHAMBERS, THRUST AND' ANCHOR BLOCKS, ENCASEMENT
HYDRAULIC TESTING etc. COMPLETE ' ‘

'Item:No; ._ S ' Descnphon

‘Qudnﬁty ' ",Unit' -Rate | Ammoun't_.-

‘_-‘/\\/jb B \\/:"

N -—" N \_/l

\:\/ g

o MATERIAL -
B R ' Manufactunng, Providing - and Supplying| -
© . |Spirally . welded. | /ERW/SAW/fabrxcated_ L

(M.S.Pipes of following diamer as per IS -| -

- 13589 including procurements of plates, gas

' (cutting to required size rolling,tack” welding]|

assemblmg in suitable lenghts to form pipés

- (welding on automati¢ welding. machine “and _.f o
forming V -edge on both ends of pipes| .

‘|including all taxes : : '

'MS 1930mm (OD) 12mmSheIlth1ckness - 60 ‘m 29000 | 1740000

Inhmng 10mmthlckCC
|Outlining - 20mm thick C.C 1 . S IR
M8 1930, mm (OD), IOmmShellthlckness | 27300 . | ‘m | 24000 | 655200000 | -

Inhmng "10mm thick C.C .
- |Outlining - 20mm thick C.C .

2 Supplying mild steel specials for M.S. pipes|

] - |for internal dia. and thickness as item wised| = .

 [below; suitable for butt welding, specials with '
C.M. mortar lining and 2.4 mm thick extemal

: coal tar enamel coating. . ]

| a -|Outer Dia of 1930mm with-outer lmmg of 20
mm CC Coatmg and 12 mm mlmg '

i |Rends asspec1ﬁed below, - , E
10°deg Bends . . | 12 | Nos | 22574 | 270888
[15° deg.- Bends | 19 | Nos. | 24508 | 465652

22.5° deg._Bends -~ |~ 187 | Nos. | 27438 | - 493882 |
30° deg. . Bends B | 6 | Nos. 54266 | 325596
~|45° deg. Bemds . - . 13 Nos. | 76805 | 998465

| [60° deg. Bends e 1 - | Nos. | 114041 | ~ 114041 -
i 0" deg

Draft Project Report — Cost Estimate : o ‘ Page - 223
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" Augmentation of Water Supply to Nagpur City -

SN .Item N:o. o ]-)esclnptlon : Quantity | Unit | Rate Ammount
.>) : Sup?lying' "~ double . flanged'  Scour| - | |

), : - |valves,Butterfly valves & Air Valve including

o |packing,” nuts, bolts, washers and storing, inf - _

Py B thestockyard ) o R o S

3 i {1400 mm dia. Buterfly valves 6" Nos. | 500000 { - 3000000 -
o ',(Inhne)PNIO ‘ B T SRR
). iL. 400mmd1a Sluice valves 15 . | Nos. | 32682 490230
)) ' :-(Scourvalves)PNIO G BEERE IR - 1 _
) iii [Double 'Flanged Kinetic Air, Valve with 56 Nos. | 29158 | 1632848
- - Isolatmg Slmce : ' ' 1 '
R | |

0 “[EARTH WORK

oy

(. )7 | . [Excavation

: ? l . Clear cover = 1000 mm AR R

I R |Dia. © .of  Pipe - =1970  mmf -

L)| beddmg*lSOmm _ B

Y Depth of excavation = 2. 5788m

'”..;\ [ Say=2.6m.

B Width of trenich =

o 1970+ (2X 0.3)=2.57

'j [ 'i |Excavation for pipe trenches in earth, soﬂs of E

Y * |all types, sand, gravel and soft murum,| .

- | including removing the excavated materiall -~

':(,)". upto- a disstance of 50m , stacking na d|' * -1 1 - .
O " |spreading -as directed, normal dewatering,| 181597 . m’ 34 | 6174298
N |preparing the bed. for foundation and|’ ' ' S

) . excluding backfilling etc., complete.

_()\‘ i [Excavation for pipe trenches in hard|

7 ~ |murum, including removing the excavated|

>| " |material upto a disstance of 50m , stacking na ‘, . R .
RN " |d spreading as directed, normal dewatering,| * 20302 | 5| 872986
"~ preparing the bed for foundation and| C : L
( )1 ‘ (excluding backﬁl_]ing _etlc'.-?. complete. '

O ’ | a

Y

L)

J

£

()

0.

SN Draft Project 'chort ~ Cost Estimate Page - 224
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 §TC with DRA

Augmentation of \"t"a_tcr Supply to Nagpu'r. C.il_\" ;

A .. Item No.

Descripti(m _ |

Quantity

Unit

Rate :

Ah'lmount

| il

- |preparing . the bed for- foundation ‘and|

including removing the excavated material
upto a disstance of 'SOm -, stacking na di
spreadmg as directed, normal dewatenng,

excluding backfilling etc., compl_ete'. _

Excavatlon for plpe trenches in Hard mck ’

- 6310

1 220,

1388200 " :

] iv

excluding backﬁlhng etc,, complete o

Excavation for pipe trenches in WBM road| =~
- mcludmg removing ‘the excavated material
upto -a disstance. of 50m , stackmg and|
‘ spreadmg as directed, normal =dewatering,| -
|preparing the bed  for foundation and

53.97 -

a3

232071

| Providing and ﬁllmg in- sand bomng in plpe

|line_or for foundation with sand of approved

{quality including watering compactlon etc.
complete. :

2916576 |

'-3'00’ '

8749728

. |assembling and Butt Welding, preliminary air,
. (testing of each field joint and final hydraullc

i

|trenches on. prepared ‘formation including

1 OD 1970 mm, 10 mm shell tl'nckness w1th
'|CC 20mmi lining. :

Lowermg, laying and _]omtmg MS pipes in,

marginal  cutting - wherever  required,

testlng to required . pressures etc as per|
specxﬁcatlon and drawmgs '

In Tr ench

Above Ground

{1 OD 1970 mm, 10 mm shell thlckness with} |

CC 20mm Tining.

2651244 |

847.56

343

| 9093766.92|

| 242402.16

|nessasaty, fixing appurtenences’ -and other|

. |work as: per spec1ﬁcatxon '

Weldmg in all posmons ‘with requlred nunber,
externally including  gauging ‘wherever

accessories. in connection w1th plpe laying

|of runs for M.S. pipes mtemally and / of]

16611.862 |

1 374 -

- 6212836.4

- Draft Project Report = Cost Estimate
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STC with BRA

* Description -

Quantity

o Unit

~ Ammount

LOtzvering, laying and jointing. M.S pipe

. .

| required, assembling and Butt' Welding, The

iy oy b 8

complete as specnﬁed

P

thh shell thickness 10mm L

-
=

1." |Bends as spec1ﬁed below.

j}lx . 1'0°- deg. ,Bend_s |

2, >| R . .15° deg Bends

\( 5

Specials including marginal cutting wherever| -

' Out51de dla 1930 mm, 20 mm outer lmmg._:

rate to mcludmg unloadmg, ho:stmg etc. _- -

12

19

. Nos

1 .NO_'S. a

390 |

424

- 4685

8053

')r; R 225 deg Bends
“ _30 deg. Bends o
|as® 'deg. Bends - . -

- 60 deg Bends

. 18‘, o

13

:N0s
N.os'
- Nos

. Nos

— T
. 938
i_'"l 328

1972

854l |

o563

17267

1972

: Lowermg laymg joining. and ﬁxmg in
; ) o - |position  valves.
v | ' | [convwyance, cost of all matenals and ngmg
(7| - |factory hydraulic test.

' 1400mm dia butterﬂy va.lves o

.‘Al.' ii.
N sluice.

including:  cost . of]

200mm d1a kmetlc air valves thh 1solatmg o

9l ' | i, %nur Valve of 400 mm dla L

56. .

15

Nos
: ';Nos

" Nos

50000

220

2570 |

300000

123200

38550

N Draft Project chnrt — Cost Estinusic
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. Description

Quantlty |

Ulnit

Rate Ammount

~ |machine ‘or manually. Rate includes plates
|and flats required for expansxon joint and all] |

Providing, fabricating and fixing expansion
joints for pipe line of diameter as per the

and " welding ‘on either automatic welding

other materials such as' synthetic rubber

drawing, The rate to include machining the(-
strakes and steel ring as shown in the: drawmg B

rubber ring etc., complete Including packing; .
|as per ‘specifications, grease, - blots ancﬂ o
nutsetc., including local handling, all types off
‘|taxes and duties etc. comrnplete :

'. Nos

300000 | 1200000

1l

*|with - RCC 12 4 walls- with footings,

|6 using trap metal 25 to 40 mm size 20mm
~*|cement plaster in C.M 1: 3 inside and outside
~|with precast RCC "slab  150mm thick,|

including cost of reinforcement as directed by

: Constmction of RCC valve chambers fof

Prowdmg and constmctmg valve chambers

foundation concrete 300mm thxck inC.C1:3:

engineer in charge inchiding all taxes,)|

butterfly valves as.per deta11 spemﬁcatlons
ofsnze25x42x4m -

complete including cost of excavation and| .
) refilling - ‘with rammmg watenng and cunng
- of civil works.

" Nos

| 130000 [ 780000 -

i
' 51ze25x23x33m
Ali.

- |for Kinetic air valves as for detail
- |specification of size 3:1 x2.5x 1.3 m.

Construction of RCC valve chambers for
scour valves as for detail specifications of

C__onstructlon of RCC valve chambers’

15

56

" Nos

~ Nos

76100 | 1141500

56600 | 3169600

12

A Plam cemient concrete (M-10)

blocks and thrusl blocks etc. including form|
work, embedding puddle flange, etc.
complete as per. dralwmrT -

| Mass concrete M-20 with 20 mm max|
aggregate size, for embeddment, anchor|

315

o

1500 |- 47250

Dralt Project 'chm't — Cost ‘Esli'matu '
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- B &ug,rmnldtum uf \\ ater ':mppl\ m \l pur (u\ R S L STC with l__.)_!{.;‘\

' l_)eecr'rptlorr Quantity | Unit | Rate | Am_momtt ol
it |Concrete for pre cast works (M-20) o | N S
_Hrghway Crossings, Nalla & Canal Crossmgs 3458 m. | 2400 ‘| 8299375.577

land thrustblocks

. |Reinforcement steel for  RCC works wrth
deformed high yield steel bars conformmg to[ ... I I : o
IS 1786. ( Nominal bar size from 6 mm to 12| 11 4638579 | Tonnes | 30000 | -343915.7377
mm), including anticorrosive treatment asi- - B
spectﬁed (for road crossmgs)

Backfilling trench with: available e*ccavated -
stuff in layers not exceedmg 200 mm,|- o X o
including watering: and c'empaction' - as| 106713.334 ] . _1.6 e ']-707413'_337'_
[directed. (including road crossings) . o I U '

: Prowdmg and ﬁxmg md1cator posts along N _ - e
pipe lme routes, post to.be of precast .50 - Nos© | 1000 1 750000
" concrete M20 of as for drawmor . A oo . N N R

‘Dram arrangement at scour valve locatrons' o
" lincluding” approx.20m .of RCC Adram pipe|

.~ |size of 400mm dia and NP2 class from{ 750 | m- [ 500 | 375000 S

" chamber to near by water course and outfa]l
Sl Arrangement
PR -
”‘}l 17 _ Fabncatmg ring gurder asper drawmg and|
SR  |specifications from M.S. channels, - flats, R : 1 S
“jl . | ‘lplates etc, supplied free of cost and| = 1o . Nos | 65000 650000 |
“1 : | |assembling the same on the ring gurder strake S : S R c
C ,)l |- |and tack welchngasper directions. L ‘ ‘ _ o
(Y718 |  |RCC.Pedestal . | 60 |Nos | 15000 | _ 900000 |
_(." J - _ Hydrauhc testing - o ' | 2736 |km. | 20437 559156.32 - .
/,l 19 _|Major crossing. (Rlver Rail, Canal) LS | L -] 165000000
Ly 20 | |[ServiceRoad . - ] 8600 | m [ 1500 [ 12900000
{ T |Land Acquicission ‘ 3 258 - Ha | 400000 | 10320000
{‘-' 22 | |Providing and applying coal tar epoxy pamt
i T : ' extemally,mcludmg cleaning -the surface of L SR o
L _ pipe, etc. complete A , 20 SqgM 170000 3400000
- | R - 908708372
L -Cost Contingencies (@ 10 %) o o 90870837 .
(i - Physical Contingencies (@5 %) | - . 45435419
f( ' - ~_TOTAL L e '~ 104,50,14,627
! A . : —
v
7 ~
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*HEME (PENCH

1 Project: Augmentation to Nagpur City water Supply Scheme
(Pench-lV}

2| IClient; | - |Nagpur Municipal Corporation, Nagpur

3 Consuitant Shah technical Consultaﬁt, Mumbai

in association with
Dinesh Rathi & Associates, Nagpur

4| |Work Order | INMC/PPC.EE(PPC)/38/2004, dt.02-07-2004

5 Total Area of City

(within NMC limits) 217.56 Sq.Km

6 2
Total 2150000{ 2350000/ 2830000| 3690000 47,50,000
Slum 752500 823900 9905001 1291500 1662500] -
Slum Pop.(Stand Post) . 301000 329560{ 297150 258300 166250
7 Pench Project - 190 Mm3 i.e. =521 MLD
Kanhan Project - 55 Mm3 i.e. =151 MLD

Raw water 388.83 537.80 537.80 537.80
_ Pure Water @ 362.00 521.77 521.77 521.77
aw water 175.00 350.00

Pure Water @ WTP ) 169.78 339.57

9
A) W it
a)| Domestic (House Connection) 303.07]  379.93]  514.76]  687.56
b){Domestic (Stand Post) 13.18 11.89 10.33 6.65
c)iNon Domestic (Bulk supply) 37.95 45,7 59.59 76.71
d)|Fire Demand 4.85 5.32 6.07 6.89
Total 350.05 442 84 590.75 777.81
B) _ Outside NMC limits _
a)|Fringe Area 30.28 37.23 43.69
b)iCIDCO -42.00 46.20 58.80
Total 7228, - 8343 102.49

B) |Special Project
S MIHAN “a050]4360] B420] 10750
| o Total(A+BYC)| . | 399.85| Ta8.38] 77587 80




10 Pure Water Demand (MLD)
A) _|Within NMClimits' -~ """
a);Domestic (House Connection) 412.34 456.1 617.96 825.4
b); Domestic (Stand Post) 17.93 14.27 12.4 7.98
c){Non Domestic (Bulk supply) 51.63 54.86 71.54 92.09
d){Fire Demand 6.6 6.39 7.29 8.27
... 488.50 531.62 709.19 933.74
B) {Outside:NMC limits '
a){Fringe Area 36.35 44689 52.45
b)|CIDCO 50.42 55.46 70.59
Total 86.77 100.15 123.04
B) 3
a)
11
a)| House connection 150 150
b){Stand Post 40 40
12 sses/in the Syste
~ Component 2004 2011 - 2021 2031
RW.T.M. 2 2 2 .2
W.T.P. 5 1 1 1
PW.TM. 2 2 2 2
D./8YS. 25 15 15 15
13.1/Controllin Is of Dam
a)|River Bed Level @ Intake RBL=} 304.000]m
b)|Canal Bed Level CBL=/ 310.000im
c){Lowest Water Level LWL=[ 314.000|m
d){Full Reservoir Level » FRL={ 325.000|m
¢)|Highest Flood Level HFL=} 327.000{m
13.2/Head work
a)|Location In the submergence of Navegaon-Khairy Dam
(Pench Project)
b)| Designed Capacity (190 + 40) =230 Mm3 i.e. 630 MLD
13.2.1/Intake We
a)| Capacity 1.5 %630 |= 945 MLD
b){ Diameter : 19.680|m
c){ Construction R.C.C
d)iBottom RL 304.000im
e)iTop RL 328.000{m
f)iintake port RL
Emergency 305.000im 250 x 1.60 m -2 Nos
First 311.400im 250 x 1.60 m -4 Nos
Second 322.400{m 1250 x 1.80 m - 4 Nos
g){ Type of gate Thimble Mounted Siuice gate l




13.2.2/Intake Conduit:

a)| Capacity Phase -1 = |472.5 MLD |Phase -l =/472.5 MLD
b):Diameter (ID) 5 2600 mm ( OD = 3030 mm)

c)| Pipe Material RCC NP-IV

d)iLength 500 m each

e)|Slope of Pipe 1:5000

f)[Velocity | 1.03 misec

a)|Width 40m g
b){Construction Steel Trusses supported on RCC Piers
@ 20.0 m Spacing
c){ Top of Bridge 328.000 Im {
a) Capacny Phase-{ = [315 mld |Phase-l = | = 315 mid
b)|Size of Sump » 10.00 x 40.00 x 22.0 m (Two Compartment)
¢)iSize of Pump House 13.50 x 48.50 x 10.50m }
d)|Loading Unloading Bay 5.50 m wide
e)| Sump Bottom Level 306.000 im
f){Mean Suction Level 319.500 m
g){Pump Floor Level 328.000 |m
h)|Panel Room Floor Level 331.000 [m
i)|EOT Crane Operating Level 336.000 |m
i)} Soffit of Roof beam 338.500 |m

a) Typeofpump o VT pump (elfwaterlubricated)

b)|Nominal Speed 980 rpm
c){Mean water Level 319500 [m
d)| Discharge level @ BPT 358.000 |m
e)| Static Head 38.50 m
f)iGross Head 43.00 m
g){No. of Pump (Phase-1) 4 working + 2 Stand By
(Phase-2) 4 working + 2 Stand By
h)|Discharge Total 3764 Ips i.e. 325 MLD
941 Ips each i.e. 81.25 MLD each
jj|Pump 750 Hp  (Each)i.e. 560 KW
j){Head Range . 311050 |m
k)| Shut off Head 55.00 m
l) Efficiency (overall) 80%
m|Hours of Pumping 2400 |Hrs
a)|Capacity 15.0 MT
b)|Lift 10.0 m




e

—

13.3

a)iLocation At Head Works near Pump house
b)!Size
c)i Power supply 33 KV through 2 Separate Express feeder
d); Total Load 3175 KVA :
""""""" ¢)i Transformer Capacity 4000 KVA

13.4/Raw Water Rising Main (Head Work to BPT
a)|Capacity ' 630 MLD (Phase -1 & 1I)
b){ Diameter (OD) 2032 mm
c){ Thickness 20 mm
d){Pipe Material MS confirming to IS 3589-2001
e)iLength 100 m
f)Rate of Hf 1.96 m/Km
g)| Velocity 2.38 misec
h){Inner lining thk. 12.0 mm CC
i)iout Coating thk. 20.0 mm CC

13.5]

a)|Location On Hillock near Head Works.

b)| Capacity 630 MLD (Phase -l &11)
c)|Construction R.C.C

d)|Bottom RL 353.000 |m

e)|Top RL 363.000 {m

f){ Diameter 10.00 m

Capa

1630/2 =315 ML

D

(Phase -1)

b){ Diameter mm

c){ Thickness mm

d)|Pipe Material S confirming to 1S 3589-2001 |
e)|Length 7360 m

f)|Rate of Hf 648 m/Km

g){Velocity 304 m/sec

h)|Inner lining thk. 112.0 mm CC

i){out Coating thk. 0.0 mm CC

a)|Capacity 115 MLD

b)| Diameter (OD) 1422 mm

c){ Thickness 10 mm

d){Pipe Material MS confirming to IS 3589-2001 |
e)iLength 2825 m

f)iRate of Hf 0.463 m/Km

g){Velocity 0.89 m/sec

h){Inner lining thk. 12.0 mm

i)iOut Coating thk. 20.0 mm




13.8] Water Treatment Plant (@Godt
a)|Location ' About 2.6 Km South of Existing Mahadula Pump House.
b){Type Conventional
c)i Designed Capacity 115 MLD (Up-gradable to 146 MLD)
d)iAve. GL 32410 328 m
&)|Controlling RL
Lip of Aeration Fountain 330.000im
Bottom of PW Sump 320.000im
Pump Floor Level 324.800|m

135l Water

Pumping Machinery @

a

)[Type of pump

VT pump (Self water lubricated) |

b)| Nominal Speed 1000 rpm

c){Floor level Pump _ 324800 Im

d){Full Supply Level of Sump 324.000 m

e){Lowest water Level of Sump 320.000 im

f)| Discharge level (Govt House) 345950 im

g)|Static Head 2595 m

h)|Gross Head. 33.00 m
)iNo. of Pump (Immediate) 2 working + 2 Stand By

_ (Ultimate) 4 working + 2 Stand By
)Discharge Total 1331 Ips i.e. 115MIL.D (Immediate)
666 Ips each i.e. 57.50 MLD each

|Pump 425HP |eachie [320kw |
yjHead Range 24 to 36 mts

m)| Shut off Head Above 42 mts. -

n)|Efficiency (overall) 80%

0)|Hours of Pumping 24.00

a)|Capacity 115- MLD (Up-gradable to 150 MLD) |
b){ Diameter (OD) 1422 mm
c){ Thickness 10 mm _
d)|Pipe Material MS confirming to IS 3589-2001 |
“¢)|Length 6285 m '
f)Rate of Hf 0.47 m/km
g)|Velocity 09 m/sec
hy{Inner Tining thk. 12.0 mm CC
i){out Coating thk. 20.0 mm CC
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Pench Dam

t Well
(Navegaon Kh) In ake Well
TRL+328.000

BRL.+304.000

Intake Plpe
ID=2x2600mm
L=500m

Sump

Size: 10x40x22 m
BRL+306.000

Pump House
" Size:+13.5x48.5%x10.5m
FL+328.000

BPT

D= 10.0m
FSL+363.000
LSL+353.000

Pench—IV (Part—1)

Alternative
Provision of
connectivity
to_sump

(Q@=115MLD)

Augumen’raﬁoh to Ncg-pu%
|
?
|

C.i‘ry W.S.S. (Pench—4)

Pench—-IV (Part—2)

|

Prop. WTP
@ Godhani :
Cap. 115Mid

A/FLip +345.950
FSL Sump +324.000

(Q=460MLD)
As Per Billing By ID

Mahadula

Pump House
Pump FL+300.000
Sump LS1+297.000

6\}‘\6/(\4?;/-%?.— - l;ur$4;420rt::n§—Mcin
\ = i
et i
Arrangement _ %g:\p:g;ﬁ«\
(V-2
(Q=200MLD)
CEETTYIS) R ——

Raw Water Tr. Main
P—1 D=1606¢. M.

L = 5730m
P~? D=1626¢ MS RL+320.000
L = 5730m

Gorewada
Lake
FTL+315.000

-/

Q=115MId_

Pure Water Tr. Main (3Nos)

-

Govt. House
Cap. 22.74Mld

FSL+345.950

MBR [—T0 ESR.
/| 3No.{— 10 oistRIBUTION

Pench—1 D=12008 M.S,

b L = 3090m
ench~ll D=1321¢ M
L= 3720ms TO DISTRIBUTION
Pench-ill D=12008MS
L=3900m

MBR
1 3No [0 ESR

W Seminary Ilills
Cap. 24.97Md

Pench WTPS ' FSL+356.180
@ Gorewada

Lip of A/F +308.500

Pump FL+303.650

Capacity

Pench—-l : 113 Mid
Pench—ll : 133 Mid
Pench—Ill : 100-120 Mid

KEY PLAN




