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Re-Engineering  In  Water Supply Route (s) 
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INNOVATION

× Source of Innovation is Vision

× For being Innovative one require being

courageous

× For being courageous one has to

acknowledge fear and then é

× ACTION
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WHY  

ENERGY  CONSERVATION  

IN

SURAT MUNCIPAL CORPORATION ?
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Vision behind the energy efficiency in SMC

F To provide the servicesat optimum cost.

F To divert funds in developmentactivity.

F To help in protecting the environment.

F To set an example for motivating other

organisationsand citizensat large.
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HENCE

Energy Efficiency Cell

WAS 

ESTABLISHED

IN

NOV -2001
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Energy Efficiency Cell

F Two Electrical Engineers backed with 13years of long experience

in the field and one of them has passed exam of Energy Auditor

conducted by BEE

Organogram of Energy Efficiency Cell : -

Municipal 
Commissioner

Additional City 
Engineer

Executive Engineer 
(Ele.)

Deputy Engineer (Ele.)

2 Junior Engineer (Ele.)

1 Maintenance Assistant (Ele.)

1 Wireman & 1 Clerk
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Instruments Possessed by EEC

Õ Power Quality Analyzer for measurement of 3ï Phase

unbalanced load (Fluke make)

Õ Power Quality Analyzer for measurement of 3ï Phase

balanced load. (elcontrol make)

Õ Ultrasonic Portable Flow meter (Ultraflux make)

Õ PressureGauge(Altop make)

Õ Techometer (Meco make)

Õ Lux Meter (Meco make)

Õ Multimeters & Clamp on Meters (Rishabh/ Meco make)

Õ Others

Energy Efficiency Cell
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ACTIVITY OF EEC :

Õ To conduct in houseEnergy Audit

Õ To organise External Energy Audit as per Act/ Order of

Government

Õ To identify energy conservation projects and feasibility

Õ To find out sourcesfor procuring power at lowest possible price

Õ Feasibility study for own power generation

Õ To protect the interest of SMC in GERCfor tariff related maters

Õ To do scrutiny of file having more than or equal to 30 kW

power loading

Õ To monitor the usages of electricity through Energy Bill

Monitoring System
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ACHIEVEMENT IN ENERGY SAVING AREA TILL DATE
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Suggested by/ through

Energy Saving

%age
KWH/ annum

Recurring 
(Rs./ annum)

One Time (Rs.)

EBMS 18,007,645.00 2,638,897.00 22.70%

In -house Energy Audit 11,319,971 43,386,599.40 54.70%

External Energy Audit 1,830,064 8,467,507.80 10.68%

External & In-house Energy Audit 2,300,088 9,457,924.00 11.92%

Total 15,450,123 79,319,676.20 2,638,897.00 100.00%

EBMS
18,007,645.00

22.70%

In-house Energy 
Audit

43,386,599.40
54.70%

External Energy Audit
8,467,507.80

10.68%

External & In-house 
Energy Audit
9,457,924.00

11.92%
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ACHIEVEMENT IN ENERGY SAVING AREA TILL DATE

Type/ Department KWH/ annum
Recurring 

(Rs./ annum)
One Time (Rs.) %age

HT Services (SMC) {PF Rebate} 1,294,463.00 1.63%

Hyd_Re-engineering 8,174,046 32,903,846.00 41.48%

Hyd-Others 2,731,311 13,798,571.80 2,087,001.00 17.40%

Street lighting 4,267,843 13,870,487.40 17.49%

Tariff 15,805,715.00 551,895.00 19.93%

Traffic 276,923 900,000.00 1.13%

Zone 746,593.00 0.94%

Total 15,450,123 79,319,676.20 2,638,896.00 100.00%

HT Services (SMC) {PF 
Rebate}

1,294,463.00
1.63%

Hyd_Re-engineering
32,903,846.00

41.48%

Hyd-Others
13,798,571.80

17.40%

Street lighting
13,870,487.40

17.49%

Tariff
15,805,715.00

19.93%

Traffic
900,000.00

1.13%

Zone
746,593.00

0.94%
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Year

Energy Saving Activities
Investment 
Made (Rs.)

Cumulative Energy Saving in the Year

KWH/ annum
Recurring 

(Rs./ annum)
One Time (Rs.) KWH Rs.

2002-03 1,537,528 5,549,301.00 187,079.00 8,778,650.00 515,692 2,082,247.00

2003-04 2,558,711 9,614,080.20 1,968,322.20 2,640,500.00 2,768,068 11,429,427.17

2004-05 4,729,643 34,571,714.30 8,506,060.88 7,168,340 29,077,435.83

2005-06 3,772,866 15,088,229.90 14,589,538.00 10,931,635 57,820,178.48

2006-07 2,585,715.00 483,495.33 30,000.00 12,598,748 66,929,582.81

2007-08 2,851,375 11,910,636.00 18,297,824.78 14,170,168 74,076,459.40

TOTAL 15,450,123 79,319,676.40 2,638,896.53 52,842,573.66 48,152,651 241,415,330.69

Summary of  Energy Saving & Tariff 
Related Benefits to SMC
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2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

1,537,528

2,558,711

4,729,643

3,772,866

0

2,851,375

KWH/ annum

2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

5,549,301.00
9,614,080.20

34,571,714.30

15,088,229.90

2,585,715.00

11,910,636.00

Recurring (Rs./ annum)

Energy Saving Activities Implemented 
Year -wise
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Summary Energy Saving & Tariff Related Benefits to SMC

2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

515,692

2,768,068

7,168,340

10,931,635
12,598,748

14,170,168

KWH

2002-03 2003-04 2004-05 2005-06 2006-07 2007-08

2,082,247.00

11,429,427.17

29,077,435.83

57,820,178.48

66,929,582.81
74,076,459.40

Rs.

Cumulative Energy Saving in the Year -wise



EFFECT OF ENERGY CONSERVATION ELECTRICITY 
BILL OF SMC
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Comparison of Rise in Volume of Services with Rise in Electricity Bills

(Year 2001-02 & 2007-08)

Sr. 
No.

Year Total

Water Supply Sewage Disposal Streetlight

Electricity Bill 
Amount 

(in Lacs Rs.)

Average 
Water 

Supplied 
(MLD)

Electricity 
Bill Amount 
(in Lacs Rs.)

Average 
Sewage 
Water 

Disposed 
(MLD)

Electricity 
Bill Amount 
(in Lacs Rs.)

Nos. of 
Luminaires

1 2001-02 4260.53 2599.23 406.13 783.25 284.29 543.51 38,463

2 2007-08 5674.80 3383.56 655.31 1152.33 445.61 648.43 69,923

** % Rise 33.19% 30.18% 61.35% 47.12% 56.74% 19.30% 81.79%
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Energy Consuming Municipal Services

F Water Supply

F Drainage 

F Streetlight

F Others (Hospitals, Amenities Buildings etc.)

save energy, save environment

Energy Efficiency Cell,  Surat Municipal Corporation



Energy Usages Scenario of SMC

Hydraulic
Rs. 26.40 Crores

61.13%

Drainage
Rs. 9.02 Crores

20.88%

Streetlight
Rs. 5.05 Crores

11.68%

Others
Rs. 2.72 Crores

6.31 %

Energy Bill 2003-04
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HENCE 

WATER  SUPPLY  SYSTEM

WAS THE

FIRST PLACE TO FOCUS UPON
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Situation before the initiative (Prior to 2003 -04)

ƷPopulation:
ï IncreasedFrom14.93(1991) to 24.33 lacs(2001)

ƷWaterDemand:-
ï Increasedfrom 199MLD(1996-97) to 479MLD(2003-04)

ƷEnergyBill:-
ï IncreasedFromRs. 8.29Crores(1996-97) to Rs. 26.40Crores(2003-04)

ƷAugmentationin water treatment capacity:-
ï4 WTPswereconstructedto caterincreasedwater demand

Katargam Water Works 1997 120 MLD

Katargam Water Works 1999 120 MLD

Sarthana Water Works 2001 120 MLD

Rander Water Works 2003 200 MLD
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Water Supply & Electricity Bill

Financial 
Year

Average 
Water 
Supply 
(MLD)

Electricity Bill 
for Water 

Supply 
(Crore Rs.)

Electricity Bill for 
Other Services 
etc. (Crore Rs.)

Electricity Bill 
of SMC (Crore 

Rs.)

% of Water 
Supply

1996-97 199 8.29 4.37 12.66 65.48%

2003-04 479 26.40 16.78 43.18 61.14%

% Rise 140.70% 218.46% 283.98% 241.07% -----
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Water Supply During 2003 -04

ü Everyday479MLDwater wasbeingsupplied

ü Gridnetworkconsistof;

Å4 nos. of Water Works having installed water

treatment capacityof 628MLD.

Å9 nos. of water distributioncentersand

Å4 nos. of pumpingstation.



Energy consumption pattern in various 
stages of Water Supply System

Stages Consumption 
in %age

Remarks

Raw / Filtered Water 
Collection from Intake 
Wells/ Radial Wells

28% Not much can be savedas it is fixed head operated
system.

-However, savings are always identified through
ordinary energy auditing and replacement of
inefficientmachineries.

Filtration of raw water 
including chlorination

5% Not muchcanbe saved

Filtered water transmission 20% Herewasthe scopeof creativity and innovation.

Filtered water Distribution 47% -Not much canbe savedas it is fixed headoperated
system.

-However, savings are always identified through
ordinary energy auditing and replacement of
inefficientmachineries.
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GRID Network of Water Supply System

A P
IT

SARTHANA
WATER  WORKS

HEAD WATER WORKS
NANAWARACHHA

KATARGAM
WATER WORKS

KATARGAM
W.D.STATION

UMARWADA
W.D.STATIONA

KHATODARA
W.D.STATIONATHWA

W.D.STATION

DUMBHAL
W.D.STATION

ALTHAN
W.D.STATION

UDHNA
W.D.STATION

W.D.STATION
PANDESARA

JOGANINAGAR
W.D.STATION

RANDER
WATER WORKS

RANDER
INTAKE

TOTAL WATER SUPPLY GRID CONNECTIVITY

(A) SARTHANA WATER WORKS

HEAD WATER WORKS WARACHHA

KATARGAM WATER WORKS

RANDER WATER WORKS

(B)

(C)

(D)

6,7,8,9,10,11,12,13

5,6,7,8,9,10,11,13

5,6,7,8,9,11,13

7,8,9,10,11,13

LEGEND

SOURCES DIST. STATIONSNO.

CONNECTIVITY UNDER NORMAL CONDITION

CONNECTIVITY UNDER ABNORMAL CONDITION

1

2

3

4

5

6

7

8

9

A

BC

D
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Study of  Water  Supply Transmission Network

Objective of Study
ïTo find out the Energy Economical routes for feeding various water 

distribution stations from Water Works 

Ʒin existing conditionas well as 

Ʒin the near future.

ïTo suggest alternative paths for feeding/ transmission, thereby increase 

flexibility / interconnection and grid facility as well.

ïTo determine the ratings of Pumps, Motors and associated accessories in 

reference to the future planning considering present scenario and 

optimum energy saving.

ïThe actions will be created and carried out by the team of Engineers of;

ƷWater Supply Department

ƷEnergy Efficiency Cell
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Study of  Water  Supply Transmission Network

Data Collection & Assumptions made :

ïLevels of Underground Tanks, inner dia. of pipelines, length 

of pipelines

ïEnergy Audit Report of 14 sites and data of pump 

discharge, head, input power, efficiency of pump and motor.

ïWater allocation data & planning

ïTotal 21 kind of assumptions / data collection were made

ƷBased on above data and assumptions Specific Energy

Consumptionof various TransmissionRoute were worked

out.
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Data Collection & Assumptions made :

Å Levels of Underground Tanks, inner dia. of pipelines, length of

pipelines

Å Energy Audit Report of 14 sites and data of pump

discharge, head, input power, efficiency of pump and motor.

Å Water allocation data & planning

Å Total 21 kind of assumptions / data collection were made

Ʒ Based on above data and assumptions Specific Energy Consumption

of various Transmission Route were found out.

Study of  Water  Supply Transmission Network
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Study of  Water  Supply Transmission Network

WDS
Katargam 

WW
Head WW

Sarthana 
WW

Rander 
WW

Rander WW

(VIA JOG. WDS)

Khatodara WDS 142.88 319.27 214.93 207.28 240.70

Katargam WDS 138.81 319.27 315.59 ----- -----

Umarwada WDS 275.07 319.27 165.67 ----- -----

Dumbhal WDS 323.32 367.52 180.39 ----- -----

Athawa WDS 354.13 530.52 426.18 207.28 240.70

Joganinagar WDS 354.13 530.52 426.18 129.17 -----

Pandesara WDS 208.29 384.68 214.93 272.69 306.11

Althan WDS 208.29 384.68 280.34 272.69 306.11

Udhana WDS 208.29 384.68 214.93 272.69 306.11

Total SpecificEnergyConsumption(KWH/ML) For TransmittingWater for
EachWDSfrom EachWaterWorks
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Study of  Water  Supply Transmission Network

TotalSpecificEnergyConsumption(KWH/ML)of ExistingRouteof water Transmission
(2004) BeforeRe-engineering
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RE ðENGINEERING OF THE TRANSMISSION ROUTES

Re-
engineered 

Route 
Location

Ordinary routes 
before initiative

(2003 -04)

Specific 
Energy Cons. 
(KWH/ ML)

Energy Cons. 
(KWH/ Day)

Re-engineered 
route

Specific 
Energy Cons. 
(KWH/ ML)

Expected 
Energy 
Cons. 

(KWH/ Day)

Net 
Saving 
(KWH/ 

Day)

I Umarwada WDS 

SWWĄHWWĄ

UMR WDS

315.59

12,658
SWWĄ DUM-UMR 
WDS

165.67

8,781 7,992
{40.11 MLD} {53 MLD}

HWWĄUMR WDS
319.27

4,115
{12.89 MLD}

II 

Athawa WDS 
RWWĄJOG
WDSĄATH WDS

240.7
7,702 RWWĄATH WDS

207.28
6,633 1,069

{32 MLD} {32 MLD}

Khatodara WDS 

RWWĄJOG
WDSĄKHT WDS

240.7
5,007 RWWĄKHT WDS

207.28
3,308

1007
{20.8 MLD} {15.96}

KWWĄKHT WDS
142.88

7,601 KWWĄKHT WDS
142.88

8,293
{53.20 MLD} {58.04}

III

Katargam WDS
KWWĄKATWDS
(12.4 m head)

133.38
{215.85 MLD}

28,790

KWWĄKATWDS
(9 m head)

117.32
{215.85 MLD}

25,323 3,467

Khatodara WDS
KWWĄKHT WDS
(26.4 m head)

KWWĄKHT WDS
(9 m head)

IV 

Udhana WDS 
KWWĄKHT
WDSĄUDH WDS

183.84
5,699 KWWĄUDH WDS

128.05
4,098 1,601

{31 MLD} {32 MLD}

Pandesara WDS 
KWWĄKHT
WDSĄPANWDS

183.84
4,964 KWWĄPANWDS

128.07
3,458 1,506

{27 MLD} {27 MLD}

** Total 76,536 59,894 16,642
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Water Works, Hydraulic Department, Surat Municipal Corporation

RE ïENGINEERED ROUTE ï(1)

Head WW

Umarwada 
WDS

Sarthana 
WW

Dumbhal 
WDS

To Khatodara WDS

Jul-2004 
onwards

12.4 m 
head

Re-
engineer
ed route

Head WW

Sarthana 
WW

10.5 m 
head

Umarwada 
WDS

Dumbhal 
WDS

10.5 m 
head

35 m 
head

To Khatodara WDS

In 2000-02

BEFORE RE - ENGINEERING AFTER RE - ENGINEERING

ACTION
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ACTION

RE ïENGINEERED ROUTE ï(2)

2003 to Aug-
2005

Katargam 
WW

Khatodara 
WDS

26.4 m 
head

Joganinagar 
WDS

Athawa 
WDS

22.5 m 
head

Rander 
WW

9 m 
head

BEFORE RE - ENGINEERING AFTER RE - ENGINEERING

Sep-2005 
onwards

Khatodara 
WDS

Joganinagar 
WDS

Rander WW

22.5 m 
head

Athawa 
WDS

Re-
engineered 
route 
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ACTION

RE ïENGINEERING ï(3)

Katargam WW

Khatodara WDS

Katargam    
WDS

Umarwada    
WDS

26.4 m 
head

12 .4 m 
head

9 m head

9 m head
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RE ïENGINEERED ROUTE ï(4)

From early 2005 
to July/Aug 2007

Katargam 
WW

Khatodara 
WDS

9.0 m 
head

Katargam 
WDS

9.0 m 
head

Pandesara 
WDS

Udhana 
WDS

9/18 m 
head

Installation of New
Pump Sets in 2005
(WEFAug-2005)

BEFORE RE - ENGINEERING AFTER RE - ENGINEERING

Katargam 
WW

Khatodara 
WDS

9.0 m 
head

Katargam 
WDS

9.0 m 
head

Pandesara 
WDS

Udhana WDS

Jul-2007 
onwards

Re-
engineered 

route

ACTION
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Energy Saving Summary 
[Re -engineering of Water Supply Routes(s)]
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Sr. 
No.

WEF Brief Description of Activity

Energy Saving 
Envisaged

Actual Recurring Energy Saving Investment 
Made (Rs.)

KWH/ annum KWH/ annum Rs./ annum

(1) Jul-04 Change in UGT Filling Route for Umarwada WDS 2,917,080 4,048,564 16,375,227.00 1,367,190.88

(2) Sep-05
Change in UGT Filling Route for Khatodara & Athawa 
WDS from Rander Water Works

757,740 2,134,375 8,537,500.00 4,637,538.00

(3) Aug-05
Installation of 12 Nos. of New Pump Sets at Katargam 
Water Works

1,265,625 1,439,820 5,758,407.00 9,600,000.00

(4) Jul-07
Change in UGT Filling Route (Partial) for Udhana & 
Pandesara WDS from Katargam Water Works

1,134,055 551,287 2,232,712.00 4,532,413.78

Sub Total 1 6,074,500 8,174,046 32,903,846.0020,137,142.66



× Apart from re-engineeringthe routes the areaswherein was the scopeof energysavingwere identified and

wereactedupon. Theareasandprocessfollowedin brief isasunder: -

× Increasethe Contractdemandat JoganinagarWDS(1,500to 1,900KVA)

× Installationof thyristor basedAPFCpanelsat

Á UmarwadaWDS

Á KatargamWDS

× Coatingof 1 No. of 335HPHSpumpat NewBoosterHouseof HeadWaterWorks

× Installationof 4 nos. of 300 HPcapacitynew HSCFpump setsat Old BoosterHouse of KhatodaraWDSfor

WaterDistributionin surroundingareas

× Installationof 1 no. of 300HPcapacitynew HSCFpump setsat NewBoosterHouseof HeadWater Worksfor

WaterDistributionin surroundingareas

× Replacementof impellerfor 1 no. of 150HPcapacityHSCFpumpat OldBoosterHouseof HeadWaterWorks

× Replacementof impellerfor 1 no. of 135HPcapacityVTpumpat RawWaterWell of HeadWaterWorks

× Installationof Total 21 efficient & appropriateheadPumpSetsat Frechwell-1 & 2 and Old BoosterHouseat

SWWandJackwellof HeadWaterWorks

ACTION

OTHER SAVING MEASURES
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Energy Saving Summary
(Other Energy Saving Measures)
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Sr. 
No.

WEF Brief Description of Activity

Actual Recurring Energy 
Saving Investment 

Made (Rs.)
KWH/ annum Rs./ annum

(1) Jun-04 Increasein ContractDemandat JoganinagarWDS ----- 86,213.00 40,000.00

(2) Apr-04
Improvement of PF through Installation of Thyristor BasedAPFCPanel at
UmarwadaWDS

----- 227,174.30 225,000.00

(3) Jul-04
Improvement of PF through Installation of Thyristor BasedAPFCPanel at
KatargamWDS

----- 308,578.30 225,000.00

(4) Jun-04 Coatingof 1 No. of pumpat HeadWaterWorks 19,465 85,645.00 80,040.00

(5) Aug-04
Installationof 4 Nos. of NewPumpSetsat KhatodaraWDS 178,200 801,900.00 1,466,700.00

Installationof 1 No. of EnergyEfficient PumpSetsat HeadWaterWorks 20,404 89,776.00 366,650.00

(6) Jan-05

Replacementof Impellerfor 1 No. of Pump at HWW- OldBoosterHouse 62,250 273,901.30 91,000.00

Replacementof Impeller & Bowl Assemblyfor 1 No. of Pumpat HWW- Raw
Water

109,925 483,669.90 373,480.00

(7)
Mar-07 to 

Aug-07
Installationof Total21 PumpSetsat Frechwell-1 & 2 andOldBoosterHouseat
SWWandJackwellof HeadWaterWorks

2,300,088 9,457,924.00 13,765,411.00

Total 2,690,332 11,814,781.80 16,633,281.00



Total Energy Saving in Water Supply System
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Sr. No. Activities
Actual Recurring Energy Saving

Investment Made 
(Rs.)

KWH/ annum Rs./ annum

(1) Re-engineeringin WaterSupplyRoute(s) 8,174,046 32,903,846.00 20,137,142.66

(2) OtherEnergySavingMeasures 2,690,332 11,814,781.80 16,633,281.00

Total 10,864,378 44,718,627.80 36,770,423.66



ACHIEVEMENTS
Energyconservationis continuousactivity & constantlygoingon. With the efforts made,
resultsachievedareasbelow: -
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Sustainability

Tosustainthe energyefficiencyactivitiessuccessfully,

V EnergyConsumptionpattern & Bill data of all HT& LTServicesis

continuouslymonitored. 43 HTservicesare accountingfor 81%of

electricitybill, whicharemorecloselymonitored.

V Further,databaseof specificenergyconsumptione.g. KWH/MLof

potable water distributed is prepared and it is also being

monitored.

V Measurementof efficiency of most important machinerieslike

pumps, motors, transformers, air conditioners are periodically

checked through in-house/ external energy auditing.

Accordingly, improvement of efficiency of machineries/

equipmentsisplanned/executed.
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Replication

The energy conservation activities done by
SMChavesharedwith

ü Bureauof EnergyEfficiency

ü Governmentof Gujarat

ü MunicipalCorporationsof Gujarat

ü GujaratUrbanDevelopmentCompany

ü VariousMunicipalitieslikeNavsari,Bardolietc.
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The energy conservationactivities have
been appreciated by BEE, GEDA,
Government of Gujarat & {a/Ωǎtop
Authorities. Copiesareenclosedahead:
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