
GOVERNMENT OF PUNJAB
DEPARTMENT OF IRRIGATION, PUNJAB, CHANDIGARH

HYDROLOGY PROJECT PHASE-II
Dated:_09-12-2013
Bid No.102/Qut./  DWLR/2013-14  

___________________________________
___________________________________
___________________________________
___________________________________

Dear Sirs,

Sub: Invitation  for  Quotations  for  Supply,  Installation  (including  civil  works), 
Testing  and  commissioning  of  1  no.  Digital  Water  level  Recorder 
(DWLR)measuring  minimum0 to  45m  water  column including  Telemetry 
System  complete  in  all  respects  at  Ranjit  Sagar  Dam  under  Hydrology 
Project-II.

1. You are invited to submit your most competitive quotation for the supply and installation 
of the equipment as under:-

i) Goods:  

Sr. 
No.

Brief description of 
goods

Specification Qty. Time of 
completion

Place of 
delivery/Installati
on

Installation 
requirement 
if any

A Pressure transducer 
with delrin of 
stainless or 
equivalent(including 
data logger and DRS 
cable) measuring 
minimum 0 to 45 
mtr.watercolumn.

Equipment must 
conform to approved 
specifications

i) DWLR(Pressure 
Type, SW) issued by 
CWC vide 10.005 
version 5, dated 28-
7-2009 attached as 
Annexure-I

ii) Telemetry 
specifications 
attached as 
Annexure-II

1No.
(One)

Three 
Months

Ranjit Sagar Dam 
ShahpurKandi near 
Pathankot

B Cable 150 mtrfor 
DWLR.

C Accessories 
All accessories for 
water level station 
includes NEMA-4 
enclosure, battery, 
solar charging and 
telemetry system.

D Software for data 
downloading and 
storage for Telemetry 
system. (Computer 
and data receving 
system will be 
provided by the 
Department.)

E Installation and 
commissioning.
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ii) Civil Works:  

Sr. 
No.

Description of Item Specifications Time of 
completion

Place of 
delivery/Installation

Installation 
requirement if any

A Earth work excavation in 
foundations of bridges, culverts, 
buildings including handling of 
material with combined lead of 
15mt, dressing of bed & sides, 
Stacking excavated soil clear 
form the edge of excavation & 
Subsequent filling around 
complete in all respects.

All civil works 
are to be carried 
out as per 
approved 
drawings and 
PWD 
specifications 
complete in all 
respects.

Three 
Months

Ranjit Sagar Dam 
ShahpurKandi near 
Pathankot

Complete installation 
including civil works, 
testing and 
commissioning of 1 
No. DWLR at Ranjit 
Sagar Dam site as per 
approved drawings.

B Providing, reinforced cement 
concrete M-20 with cement @ 
360kg per cum mechanically 
batch mixed using batch type 
concrete mixer as per ISI.1791 
and vibrated by needle vibrator 
but excluding steel 
reinforcement centering and 
shuttering in foundation and 
plinth. 

C Providing & laying Cement 
conc. 1:2:4 with stone ballast or 
shingle complete in all respect 
as per instructions of engineer 
in-charge.

D Providing  &  laying  Cement 
conc.  1:4:8  with  20mm  gauge 
stone  ballast  complete  in  all 
respect  as  per  instructions  of 
engineer in-charge.

E Providing  &  laying 
conglomerate floor 50mm thick 
Cement conc. Topping 1:2:4 as 
per  drawing  complete  in  all 
respects.

F Shuttering for precast and plain 
or  R.C.C.  Blocks  etc  complete 
in all respects.

G Providing  &  Laying  cold 
twisted  deformed  (ribbed/Tor 
steel) Bars Fe 500 grade as per 
IS 1786-1985 for  R.C.C. work 
where  not  included  in  the 
complete  rate  of  R.C.C. 
including  bending,  binding  & 
placing in position complete in 
all respects.  

H Providing  &  fixing  10  gauge 
welded  mesh  of  25mmx25mm 
size fixed on steel glazing with 
M.S.  flat  20mmx6mm  beeding 
complete  in  all  respects 
including  painting  two  coats 
with  synthetic  enamel  paint  & 
Priming coat.
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I Supplying & laying steel  work 
fixed  independently  without 
connecting  plates  including 
cutting,  hoisting  and  fixing  in 
position  for  tees  angles  and 
channels  complete  in  all 
respects.

J Providing & laying M.S square 
tube of size 
91.5mmx91.5mmx4.5mm and 
50mmx50mmx2.6mm for 
equipment guard including 
cutting, hoisting, Welding and 
fixing in position as per drawing 
complete in all respects.

K Providing and laying, jointing 
fixing and testing 25mm 
internal dia G.I. Pipe B-class 
including cost of specials such 
as tees, bends, sockets, elbows 
etc. testing, cutting, threading 
inside building complete in all 
respects 

L Providing & applying priming 
coat with ordinary quality metal 
primer on new steel or iron 
work including preparation of 
surface complete in all respects.

M Providing & Painting two coats 
excluding priming coat with 
ready-mix ordinary quality paint 
for metallic surface in all shades 
on steel or iron work complete 
in all respects.

2. Government of India has received a Loan (LN No. 4749-IN) from the International Bank 
for Reconstruction and Development in single currency equivalent to US$ 104.98 million 
approximate towards the cost of the Hydrology Project Phase-IIand it is intended that 
part of the proceeds of this loanwill be applied to eligible payments under the contracts 
for which this invitation for quotations is issued.

3. Bid Price

a) The contract shall be for the full quantity as described above.  Corrections, if any, 
shall be made by crossing out, initialing, dating and re writing.

b) All taxes and other levies payable on the raw materials and components shall be 
included in the total price.

c) Sales tax in connection with the sale shall be shown separately.
d) The rates quoted by the bidder shall be fixed for the duration of the contract and 

shall not be subject to adjustment on any account.
e) The Prices shall be quoted in Indian Rupees only.
f) Custom duty exemption certificate  under Govt.  notification no.  84/97 is  to  be 

provided by the purchaser at the time of the contract 
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4. i) Each bidder shall submit only one quotation.

ii)  The  bidder  should  be  a  manufacturer/Authorized  Representative  who  must  have 
supplied  the  equipment  (s)  similar  to  the  type  specified  in  the  Quotation  up  to  at 
least1No.Digital  Water  Level  Recorder  (DWLR)  Pressure  Type,  (SW)  including 
commissioning in any one of the last 3 years.  

5. Validity ofQuotation

Quotation shall remain valid for a period not less than 2 months after the deadline date 
specified for submission. 

6. Evaluation of Quotations 

The Purchaser will evaluate and compare the quotations determined to be substantially 
responsive i.e. which 

(a) are properly signed ; and 

(b) Conform to the terms and conditions, and specifications.

The Quotations would be evaluated for all the item together.

Sales tax in connection with sale of goods shall not be taken into account in evaluation.

7. Award of contract

The Purchaser will award the contract to the bidder whose quotation has been determined 
to be substantially responsive and who has offered the lowest evaluated quotation price.

7.1 Notwithstanding  the  above,  the  Purchaser  reserves  the  right  to  accept  or  reject  any 
quotations and to cancel the bidding process and reject all quotations at any time prior to 
the award of contract.

7.2 The  bidder  whose  bid  is  accepted  will  be  notified  of  the  award  of  contract  by  the 
Purchaser prior to expiration of the quotation validity period.  The terms of the accepted 
offer shall be incorporated in the purchase order. 

7.3 The bidder has to deposit performance security for an amount of  30% of the contract 
price in form of Bank Guaranty drawn in favour of  Senior Hydrologist, Surface Hydrology 
Division, SCO 3021-22, II  nd   Floor, Sector 22-D, Punjab.  Chandigarh   within 10 days of the award 
of the contract before signing of contract.
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8. Payment terms: 
i) 70% of contract price shall be paid on receipt of goods and upon submission of all the 
related documents.

ii) Remaining 30% of the contract price on successful installation, testing and execution 
of civil works complete in all respects and after receipt of satisfactory report from the 
end user.

iii) The expenditure on this project will be met from the funds to be released to 

the Department by the Government of Punjab, Department of Finance under 
the Hydrology Project Phase-II scheme.

iv)The Department of Public Works, Irrigation Branch shall not be responsible 
for non-release or delayed release of funds by the Department of Finance. No 
interest shall be paid for delayed payment.

9. Comprehensive warranty/ guarantee for 3 years shall be applicable to the supplied goods. 
The period of corrections of defects during this period either rectification or replacement 
of the defective part/equipment is ten days.

10. For  bid  evaluation  purpose  the  cost  of  3 years maintenance  service  charge  after  the 
warranty period of 3 years should be quoted as per format provided. The security for 
AMC will be 10% of the contract price.

11 Liquidity Damages:

If the work is not completed within contract period the liquidity damages will be 0.1% 
per week and maximum deduction will be 10% of contract price.

12. You are requested to provide your offer latest by 3.00 PM on 18-12-2013

13. We look forward to receiving your quotations and thank you for your interest in this 
project.

Senior Hydrologist,
Surface Hydrology Division,
SCO No. 3021-22, IIndFloor,
Sector 22-D, Chandigarh.
Tel. No. 0172-2701962,
E-mail-seniorhydrologist@gmail.com
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FORMAT OF QUOTATION 
1. Goods:  

Sr. 
No.

Description Goods Specifications Qty. Unit Quoted 
Unit 
Rate in 
Rs.

Total Amount
In 
Figures

In Words

A Pressure transducer 
with delrin of 
stainless or 
equivalent(includin
g data logger and 
DRS cable) 
measuring minimum 
0 to 45 
mtr.watercolumn.

one

B Cable 150 mtr. for 
DWLR.

C Accessories 
All accessories for 
water level station 
includes NEMA-4 
enclosure, battery, 
solar charging and 
telemetry system.

one

D Software for data 
downloading and 
storage for 
Telemetry system. 
(Computer and data 
receving system will 
be provided by the 
Department.)

one

E Installation and 
commissioning.

one 

Total

Sales Tax

2. Civil Works:  
Sr. 
No.

Description of Item Unit Qty Quoted 
Unit Rate 
in Rs.

Total Amount

In figures In words
A Earth work excavation in foundations of 

bridges, culverts, buildings including 
handling of material with combined lead 
of 15mt, dressing of bed & sides, Stacking 
excavated soil clear form the edge of 
excavation & Subsequent filling around 
complete in all respects.

Cum 3.65

B Providing, reinforced cement concrete M-
20  with  cement  @  360kg  per  cum 
mechanically  batch  mixed  using  batch 
type  concrete  mixer  as  per  ISI.1791 and 
vibrated by needle vibrator but excluding 
steel  reinforcement  centering  and 
shuttering in foundation and plinth.

Cum 0.708

C Providing & laying Cement conc. 1:2:4 
with stone ballast or shingle complete in 
all respect as per instructions of engineer 
in-charge.

Cum 0.748
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D Providing  &  laying  Cement  conc.  1:4:8 
with 20mm gauge stone ballast complete 
in  all  respect  as  per  instructions  of 
engineer in-charge.

Cum 0.65

E Providing  &  laying  conglomerate  floor 
50mm thick Cement conc. Topping 1:2:4 
as per drawing complete in all respects.

Cum 0.226

F Shuttering for precast and plain or R.C.C. 
Blocks etc complete in all respects.

Sqm 9.29

G Providing  &  Laying  cold  twisted 
deformed (ribbed/Tor steel)  Bars  Fe  500 
grade  as  per  IS  1786-1985  for   R.C.C. 
work where not included in the complete 
rate of R.C.C. including bending, binding 
&  placing  in  position  complete  in  all 
respects.  

Qtl 0.58

H Providing & fixing 10 gauge welded mesh 
of  25mmx25mm  size  fixed  on  steel 
glazing  with  M.S.  flat  20mmx6mm 
beeding complete in all respects including 
painting two coats with synthetic enamel 
paint & Priming coat.

Sqm 11.89

I Supplying  &  laying  steel  work  fixed 
independently  without  connecting  plates 
including  cutting,  hoisting  and  fixing  in 
position  for  tees  angles  and  channels 
complete in all respects.

Qtl. 0.47

J Providing & laying M.S square tube of 
size 91.5mmx91.5mmx4.5mm and 
50mmx50mmx2.6mm for equipment 
guard including cutting, hoisting, Welding 
and fixing in position as per drawing 
complete in all respects.

Kg. 204.8
1

K Providing and laying, jointing fixing and 
testing 25mm internal dia G.I. Pipe B-
class including cost of specials such as 
tees, bends, sockets, elbows etc. testing, 
cutting, threading inside building 
complete in all respects 

Rmt
.

140

L Providing & applying priming coat with 
ordinary quality metal primer on new steel 
or iron work including preparation of 
surface complete in all respects.

Sqm 8.34

M Providing & Painting two coats excluding 
priming coat with ready-mix ordinary 
quality paint for metallic surface in all 
shades on steel or iron work complete in 
all respects.

Sqm 8.34

Gross Total Cost  1+ 2   =  Rs.........................................................................

1. Installation of equipment’s along with associated civil works shall be carried out only in presence of 
qualified service engineer of the Supplier and Authorized representative of Senior Hydrologist, Surface 
Hydrology Division, SCO 3021-22, II  nd   Floor, Sector 22-D, Punjab.  Chandigarh.  

2. All civil works are to be carried out as per approved drawings and PWD specifications complete in all 
respects.

3. The civil  work of  equipment  guard for  installation of  the  equipment  is  to  be  carried out  as  per 
enclosed sanction drawings.

4. The civil work for laying of cable passing through G.I. Pipe and starting from the equipment to going 
upto submerged pressure transducer, a indicative drawing is attached and a supplier has to submit his 
own drawing and get it approve form the department before carrying out work at site.
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5. Civil Works quantities can vary as per site conditions.
6. Any other item used in installation of civil works should be covered in above items.
7. All taxes i.e. Income Tax, Sale Tax, Cess, VAT etc. if any will be deducted at the prevailing rates from 

the bill of supplier.

List Of BIS Standards for Civil Works:

 A list of relevant BIS (the Indian Standard Specification) that are applicable to the associated civil works is 
given below. All references to BIS means the relevant Bureau of Indian Standard Codes with all amendments 
published up-to the date.

a.  Code of Practice for Plain and Reinforced Concrete    IS 456:2000
b.  Steel for general structural purposes- Specification     IS 2062:1999
c.  High Strength deformed steel bars and wires for         IS 1786:2008

concrete reinforcement Specification
d.  Indian code of practice for construction in steel            IS 800:2007

Note: 1.                Excavation in foundation should be as per Punjab P.W.D. Specification and instructions 
of Engineer-in-charge.

 2.                 Curing required will be done by contractor at his own cost.
 3.                 Water for any work i.e. R.C.C., C.C.1:2:4, C.C.1:4:8 etc. to be used will be provided by 

the contractor at his own cost
4.                 Wire mesh should be square type 25mm*25mm of 3.15mm dia. and of minimum weight 

4.9kg per square meter
5.                 Any other work involved for civil works for which IS Code is not given, then relevant IS  

code, latest Punjab PWD specification and instructions of Engineer-in-charge should 
be followed.

6.                 Welding rods and welding set for fabrication should be provided by contractor at his 
own cost.

Price Schedule for Annual Maintenance contract after Warranty period:

A B C D E

Sr. 
No.

Item description Quantity Annual maintenance &repair cost for 1No. DWLR
Rs:/Year

Total maintenance 
charges for 3 years 
in RupeesYear 4 Year 5 Year 6

1 Post Warranty 
comprehensive 
maintenance contract

1 No. 
DWLR

We agree  to  supply  the  above  goods  and  complete  installation  of  the  equipment  in 
accordance  with  the  technical  specifications  for  a  total  contract  price  of  Rs.  .......................
(Rs:.............................................................................) within the period specified in the Invitation 
for Quotations.

We also confirm that the normal commercial warrantee/guarantee of 3 years shall apply 
to the offered goods.

We hereby certify that we have taken steps to ensure that no person acting for us or on 
our behalf will engage in bribery.

Signature of Supplier
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10.005 Annexure-I

DWLR, PRESSURE TYPE (SW)

ApprovalDate: 28 July 2009
Version: 5

Purpose

TheDigitalWaterLevel  Recorder  (DWLR)istorecordreadingsofwaterlevelversustimein 
rivers,lakes,reservoirs.Optionally,theactuallevelreading couldbeshownonaLCD display.

Conditionsand  requirements

• Theinstrumentshallbeofsuchadesignthatitoperatesreliablyandaccurately  underthe 
prevailingenvironmentalconditions.

• Theinstrumentshallbeeasytooperateandmaintain.
• Allmaterialsontheinstrumentexteriorshallbenon-corrosive.
• Therecorderzeroshallbeadjustabletozeroofgauge.
• Apressuresensorshallmeasurethewaterlevel,directly(immersed).
• Themethodofpressuremeasurementshallcompensatefortheeffectsofambientair- 

pressure,byapplicationofaventedgaugepressuresensororothercompensationmethod.
• Theinstrumentshall  haveashort  settlingtime,i.e.ratedaccuracyshallbereachedquickly 

after(re-)installation  andthereshallbenoneedtowaitonsiteorevenreturnlaterforre- 
adjustmenttoaccommodateforinitialsettlingdrift.Itshouldbenotedthattheinstrument
regularlywillberecoveredformaintenanceandinspection.

• Theinstrument shallnotneedastillingwellforwaveandturbulence  suppressionbutshall 
haveawavesuppressionfilterimplementedinsoftware.

• AllbatteriesassociatedwiththeDWLR,i.e.thebatteriesfornormaloperationandthe 
backupbatteries,shallbeeasilyreplaceable by the local operator ideally using batteries readily available 
in India.

• Duringbatteryreplacement,theinstrumentsettingsanddatashallberetained.
• Theinstrumentshallbesuppliedwiththeaccessoriesasneededforeffectivedeployment.
• Theinstrumentshallhaveanexpectedtechnicallifetimeofnotlessthan10years.
• Theinstrumentshallbecapabletooperateatleast6monthswithoutanyservicing.
• CalibrationdataandtestcertificateshallbepartofthedeliveryforeachDWLR.
• TheDWLRshallsupportadjustablespecificgravityoverarangeof0.9to1.03.
• Thewaterlevelreadingsshallberecordedindataloggermemory.
• Dataretrievalandothercommunicationshallbe  possiblethrougha  DataRetrieval 

System(DRS),i.e.aPalmtopComputeroraLaptop  Computer(notincludedinthe 
scopeoftheDWLRsupply)loadedwithdedicatedsoftware.

• ForcommunicationwiththeDRS,anRS232Cserial/a  USB  2.0  or  better  interfaceshallbeavailablewith 
optional additional lrDA or Bluetooth technology.

• Thedelivery shallincludecompatiblecablesforconnectingtheDWLRtotheUSB port of the DRS.
• ForsomeDWLRimplementations,interfaceadapters,areneeded  tocommunicate  withtheDRS.Any 

necessaryadapters,includingmanuals,software,  cablesandallotherrequiredaccessories 
shallaccompany eachDRS,bothfor communicationbetweenDWLRandDRSandbetweenDWLRandPC.

• ThecommunicationbetweenDWLRandDRSandPCshallbesuitableforthe cable
lengthsinvolved.

• Anerrormonitoringcommunicationprotocolshallbeused.Theprotocolshallascertain 
errorfreedataexchangebetween  DWLRandDRS/PC.Theprotocolshallfunctioninboth 
directions.Commands,  programs,waterlevelrecordsandallotherdataareexchanged 
undercontroloftheprotocolanddatamayonlybeacceptediftheyareerrorfree.
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• Thecommunicationprotocolshallbebasedonpacketwisedataexchange;thepackets 
shallbeaccompanied  byaCRCcodeforcheckingatthereceivingend.Defectiveornot 
receivedpacketsshallberetransmitteduponrequestbythereceivingend.

• TheDWLRshallbecapabletomeasurethevoltageoftheinternalbattery(ies).
• Asimpleandaccuratetooltoassessremainingbatterylifetimeshallbemade available.

Thetoolshallenableproperplanningofbatteryreplacementwithoutriskofdatalossdueto  unexpected 
batterydepletion.ThetoolmaybeimplementedintheDWLRoralternatively, 
intheDRS.Theoperatormaybepromptedtoenterspecificparameters.

• Operator’sandmaintenancemanuals,relatedtothetypeandmodeloftheinstrument, 
shallbepartofthedelivery.

• Comprehensiveoperatorsandmaintenancetrainingforrespectivelyfieldobserversand 
instrumentspecialistsshallbepartofthedelivery.

• Theproperfunctioningofeachinstrumentshallbedemonstratedatdelivery.

Specifications

Thepurchasermayexecutehisjudiciousdiscretionin  thechoiceofconfigurationand options.

1. Pressuresensor
sensortype ventedgaugepressuresensor
measuringrange 0to45 mwatercolumn(e.g.0to10or0to20m)

asperScheduleof  Requirements  

TheScheduleofRequirementsgivesthenumberstobequotedforandtheirassociatedranges  andisattachedto 
this document.TheBiddershall specifyfor the  closeststandardrangeof  the 
offeredproductwithrespecttotherequiredmeasuringrange. The  quotedrangeshallbeequal 
orlargerthantherequiredrange.

Accuracy
overallaccuracy 0.1%FullScale
temperaturecoefficient <0.01%FullScale/ºC(onwaterlevelreadingincluding50m 

suspensioncable)
longtermstability 0.1%FullScale/year
reproducibility 0.05%FullScale

Note:Overallaccuracy,longtermstabilityandreproducibility  includepressuresensor, 
suspensioncableanddata  logger.Stabilityshallalsocoverthelongitudinalcableproperties,  e.g.elongation 
andcreepofthesuspension cableatthecablelengthspecifiedinthe ScheduleofRequirements.

Thetemperaturecoefficientcovers  allthecombinedtemperatureeffectsonpressure  sensor, 
datalogger(zeroandscale)andsuspensioncable.

Thevendorshallspecifythe  temperatureeffectson:  sensorreading(zeroandscaleeffects), 
cablelengthanddatalogger.Theinstrument  shallmaintainthespecifiedoverallaccuracy  overatemperature 
fluctuationofatleast10ºC,i.e.whatevertheactualtemperature 
coefficient,theoverallerrorshallnotexceedtheaccuracyspecificationsasgivenunderthe 
item‘overallaccuracy’.

Incaseofaseparate  sensor,theelectronicsunitshallbefieldexchangeablewithoutaffecting 
thelevelreadingbeyondtheratedsystemaccuracyandsuchwithoutanyrequirementfor 
adjustmentstotheelectronics,e.g.forzeroand/orspancontrol.Adjustmentinsoftwaresettings 
toaccommodateforasensorreplacementisacceptable.

overloadpressure 2timesFullScale
Overloadpressureis themaximumpressurethe sensorcan  sustainwithouteffecton 
calibrationuponreturntotheratedmeasuringrange.

burstpressure >3timesFullScale
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Loadingasensorbeyondthe  burstpressuremostlikelyresultsin  punctureorcollapseofthe 
sensormembrane(s).  Watermayinvadeintotheelectronicscompartment,damagethe 
instrumentseverely,anddestroyrecordeddata.

over-voltageprotection onsupplyandsensorwires
Allpressuresensorssuspendedonacableshallhaveabuilt-inprotectionagainstover- 
voltageinadditiontoanover-voltageschemeontheassociateddataloggerelectronics.

2. Datalogger
resolutionofmeasurement12bitA/DconverterorDigital Signal with at least 1 mm resolution. 
measuringinterval pre-setat1hour,adjustablefrom10minutesto24hours.
Themeasuringintervalshallbeuseradjustable;recordingsshallbeexecutedat‘integer 
times’.Example,ifthemeasuringintervalis30minutes,thenrecording  shouldtakeplaceat: 
00h00,00h30,01h00,etc.Thefirstrecordafterinitiationoftheinstrument,shouldbemade 
atthefirstinstantof00or30minutesinthehour.

settlingtime <30minutesaftersubmersionatthetimeofinstallation.
Uponinstallation,aftersubmersion,  theDWLRincludingpressuresensorandelectronics 
adjuststothechangedtemperature,  pressureandcabletension;thewaterlevelreadings 
shallsettletotherequiredaccuracywithinthespecifiedsettlingtime.

waveattenuationfilter
Thewaveattenuationfilter,whichisimplementedinsoftwareisdefinedbytwocontrols,viz.:
• samplingintervalinseconds,e.g. 1to10seconds
• averagingnumber,e.g. 1to240samples
Theinstrumentshouldatleastbecapabletotaketheaverageof30ormoresamples 
collectedoveraperiodof30secondsormore.Onlytheaveragevalueisrecorded.

date day,month,yearinthefollowingformat:DD/MM/YYYYwith 
leadingzero’s(01/03/2001for1stofMarch2001)

time hh:mm:ss(0to23hours,0to59minutes,0to59 seconds) 
withleadingzero’s(08:05:07)
The specificationgivenaboveisonly validfortheway date and timearepresentedtotheuser 
anddoesnotapplytothewaythedataloggerhandlesthese.

recordingcapacity minimumof20,000waterlevelreadings.
Therecordeddatashallalsocontainan  instrumentserialnumberand/orstationidentification  code 
andinformationondateand  timeofrecordedwaterlevels  readings.Theserialnumber  shall 
beuniquelyattachedto  the  data  logger.The  stationidentificationcode   shall  be 
uniquelyattachedtothedataloggeratinstallationand  shall  notbeaddedafterdataretrieval 
byuserinterference.Thememoryshallhavearingorganisation(endlessloop).Thememory 
shallbeprotectedagainstaccidentalerasurebyapasswordorequivalent.

errormarking errorcode,i.e.–99.999
Outofrangedataanderrorsshallbeclearlyandunambiguously  markedandbe  distinguishable 
fromvaliddata.Theerrormarkisanimpossiblevalue,whichcannotbe generatedbyvalidmeasurements.

recordingresolution 0.001morbetter
memorytype nonvolatilememoryis  preferable.  Volatilememory(RAM)shallbeprotected 
fromdatalossbyaLithiumbackupbattery.The  main  batterycapacityshallbesufficient 
toretainmemorycontentsmorethanoneyearaftermain powerdisconnection(removalofthesupplybatteries).

Lithiumbatteries
powersupply built-instandardLithiumbatteries,likeAA,CorDsize ideally readily 
available in India.

OR

Alkalinebatteries
powersupply built-instandardAlkalinebatteries,likeAA,CorDsize ideally readily 
available in India
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Preferably,  thebatteriesarekeptinsideaseparateenclosure,abovethemaximumwater  level. 
Alternatively,batteries  maybe  kept  inside  thedataloggerenclosure.   However, 
whereverthebatteriesarekept,theyshallbeeasilyreplaceable,in  the  local  workshop  by  the  local 
technicians, ideally using batteries readily available in India.

Thedeliveryshallincludesufficientbatteriesforatleastoneyearofoperationunderthe followingconditions:
• arecordingintervalof30minutes
• theDWLRswillhavethewavesuppressionfilterenabledtakingtheaverageof30 

samplesatanintervalof1second.
Ifthesamplingintervalcanonlybesettolessthan1second,thantheaverageover30 
secondsshallbecalculated.
If  thesamplingintervalcanonlybe  setto  morethan1second,thentheaverageover30 
samplesshallbecalculated.

• regularaccessoftheDWLRsfordataretrievalandmonitoringpurposeswhichmay 
affectthepowerautonomy

remainingbatterylifetime indicationonDRSand/orcalculationscheme
dataoffloadpoweruse capacityfor≥6fulldataoffloadsperannumofratedbattery  capacity, 

e.g.ifratedbatterycapacityis5yearsthan≥30full 
offloadsshallbesupportedinthat5years.

communicationinterface USB 2.0 or better at DDRS/PC end with optional additional 
lrDA or Bluetooth technology.

ThecommunicationhardwarebetweenDWLRandDRSand  PCshallbesuitablefor  thecable  lengthsinvolved. 
In case of online monitoring is required, it should support at GPRS interface.

operatingtemperature 0to60°C.
Theoperatingtemperature  rangespecificationappliestoallcomponentsoftheDWLR,like: 
sensor,cable,datalogger,batteries,etc.

built-inclock timekeepingbetterthan1minutepermonth
displayedtimeresolution 1second
over-voltageprotection on  all  i/o  lines, regardless mode   of  connection during 
deployment
Built-inover-voltageprotectionisrequiredontheelectronicsunit,inparticularonallexternal 
connections,e.g.sensorsupplyandsignal(alsoonoptionalsensors,e.g.forwaterquality), 
externalpowersupplyanddatacommunicationinterface.

waterlevelindicator LCDdisplaywith1mmresolution(optional)

3. Enclosureforpressuresensoranddatalogger
The  sensorelectronics,  data  logger,  electronics,  batteries  and  all    other  electrical 
componentsshallbecontainedinoneormoreprotectiveenclosures.Theenclosure(s)shall 
complywiththefollowingspecifications.
AllDWLRmaterialsandcombinationsthereofshallbecorrosionproof.

Submergedenclosure
Integrated  pressuresensoranddataloggerThepressure  sensoranddataloggershallbe 
containedinasingleenclosurewhichwillbesubmerged.

dimensions outerdiametershallbelessthan75mm,length<0.6m
material Delrinorstainlesssteel(AISI316)orequivalent
mass sufficienttokeepsuspensioncabletaut,≥1.25kgonflexible 

cableand≥2.5kgonstiffcable
operatingtemperature 0to50°C
ingressprotection enclosureandcableassemblyshallhaveIP68protectiontoa  minimum   of 

100  m  water  column  or  2  times  the  rated 
measuringrange,whicheverislarger
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OR

In-wellenclosure
Submergedpressuresensoranddataloggerformountinginaprotectionpipe,butabovewater
dimensions outerdiametershallbelessthan75mm,length<0.6m
material Delrinorstainlesssteel(AISI316)orequivalent
mass(pressuresensor) sufficienttokeepsuspensioncabletaut,≥1.25kgonflexible 

cableand≥2.5kgonstiffcable
ingressprotection enclosureandcableassemblyshallhaveIP65protection
operatingtemperature 0to60°C
humidity 100%
submergedparts IP68protectionforpermanentsuspensionatamaximumdepth 

of2timestheratedmeasuringrange

4. Cable
Thedesignofthesupportforthewaterlevelrecorder  dependsonthesite-specific  conditions. 
Theengineerinchargeshallprovidedetailsonsupportandhousingincollaboration  withthe  bidder.Preferable, 
thecableisofadetachable  typeforincreasedoperational  flexibility.The 
venttubeinletattheabovewatersectionofthecableshallbefittedwithamoisture blockage system.

Thecableshallhavethefollowing features:
• strengthmembersforgoodlongitudinalstabilityofthecable
• incorporatedventtubeforbarometricair-pressurecompensationoftheventedgauge pressuresensor
• amoistureblockingsystemontheventtubebasedonahydrophobicfilteranddesiccators, 

topreventaccumulationofmoistureandcondensationofwaterintheventtubeandinthe sensor
• desiccantcapacityshallbeadequateforat  least6monthsof  unattendedoperationunder 

worstcaseenvironmental  conditions.Foreachinstrument,twodesiccantreplacements 
shallbepartofthedelivery.Thedesiccantshallbefieldreplaceable.

• optionally,asanextraprotection,aflexiblebagmoistureblockingmaybeadded.
• goodflexibility
• theelectricalwiresshallhavesufficientconductivitytoallowforextensionofthecable upto 
150mwithoutdegradingaccuracy,stabilityanddatacommunication
• cablescreen,tobeconnectedtothedataloggergroundterminaltominimizeelectrical interference
• acablesuspensionbracketallowingtheDWLRtobeadjustedtotherequireddepth,ina 

stableandreproduciblemanner
• thecableshallbeofsuchadesignthatthesuspensionforcesonthesuspensionbracket 

arepassedtotheintegrated strengthmembertobenefitfromthestrengthmember's longitudinalstability.
• Aperforationofthecablejacketshallnotresultiningressofwaterintothesensorand/or 

electronicscompartment.For  that,  the  cable  shall  be  mouldedto  the  sensor  and/or 
electronicscompartment.Incaseadetachableconnectorisused,thentheconnectorshall 
actasawaterblockage.

Quantitativespecifications
conductor tinnedcopperwireswithinsulationlikenylonorPTFE (Teflon), 
insulationthickness≥0.5mm
venttube Nylon,PTFEorequivalent,innerdiameter≥1mmand≤2mm, 

thicknessminimum0.4mm
strengthmembers stainlesssteel,Kevlarorequivalenttokeepthesensorat the  correct 
suspension depth, while using a depth adjustable suspensionclamponthecableatthetopofthewell.

temperaturecoefficient <15x10
-6

/°C(longitudinal)
cablescreen braidof36AWGtinnedcopperorsimilareffectivematerial
outerjacket Surlyn,Polyurethane,PTFE(Teflon)orsimilar
jacketthickness 1mmormore
cablesize outerdiameter7to12mm
cablelength 150  m   a  s  p  e  r  S  c  h  e  d  u  l  e  o  f  R  eq  uire  m  e  n  t  s  

5. DRSsoftware
TheDRSsoftwareshallsupportfunctionsforconversionofthecollecteddataintoASCII 
(text)tables,andforefficientvisualisationofthetimeseriesintabularandgraphicalform.
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• Graphicalaxesshallbegeneratedautomaticallyandbemanuallyadjustable.Units 
alongtheaxesshallnotbeawkwardbutintuitiveandeasilyunderstandable.

• Allaxesshallhavesufficientgraduation.
• Thelabelsalongthetimeaxisshallbe  insensibletimeintervals,i.e.hh:mmfor  relatively 

shortperiodsanddates,e.g.:DD/MM/YYYY,forlongperiods.Thesameappliesforthe levelaxis.
• Theunit-labelsshallnotcovereachother.
• Toenhancereadability,adequategridlines,bothalongtimeandlevelaxes,shallbe 

generatedautomaticallybythegraphicsfunctions,approximately5gridlinesperaxis.

• Thegridlinesshallalsobeuseradjustable.
• Theuserinterface  shallsupportefficientfunctionstoselectandvisualisesubsetsofthe 

timeseries,e.g.asingledayorseveraldayssomewhereoutofmanyweeksofdata.
• Efficient  window  functions  shall  be  available  to  visualise  the  data  in  the  required 

resolution,i.e.thelevelscaleshallbeuseradjustable.
• Softwarethatcanonlydisplaysamplecountsortotaldurationordoesnotsupportaxis 

andgridadjustmentisnotpermitted.
• TheDRSsoftwareshallsupporterrorfreetransferoftheretrieveddatatoaPC.
• Notethatinparticular,thegraphicscapabilitiesareamajorreasontoapplyapalmtop  or 

LaptopcomputerasDRS.

6. PCSoftware
• PCsoftwareshallbepart ofthedeliveryandwillbeused intheoffice,e.g.onadesktop PC.
• The  PCsoftwareshallefficientlyand  reliablytransferthecollecteddatafromtheDRS  to  a 

PCenvironment.
• ThePCsoftwareshallhavefunctionsforconversionofthecollecteddataintoASCII (text)tables.
• ThePCsoftwareshallhavefunctionsforconversionofthecollecteddataintoASCII 

(text)files.Thetabulardatawillbeimportedbyothersoftwarepackages,e.g.for 
analysisandpresentationinaspreadsheetandforstorageinadatabase.

• TheexportfileformatisspecifiedinChapter7.
• ThePCsoftwareshallsupportthesameandmoretabularandgraphicalpresentation 

functionsasspecifiedunderDRSsoftware.

7. StandardDWLRtextfileformat
Thetextfileistheintermediatedatarepresentationthatisusedforloadingofthedatainto 
thehydrologicaldatabasesystem.

• ThePC  basedsoftwareshallhaveafacilitytogenerateatext  filewith  waterleveldata  in 
thestandardizedformat.

• ThetextfileformattingfunctionmaybepartofthestandardproprietaryPCsoftware.
Alternatively,thefunction maybeimplementedinaseparate, MS-Windows XP/Vistabased program.

• Thetextfilefacilityshallbeeasytouse.
• OnlySI-unitsshallbepresented,i.e.mand°Cforlevelsandtemperaturerespectively.
• Non-SIunitslikefeet,inches,°Farenotpermitted.
• Thetextfileshallhaveasectionwithheaderlines.
• Theheaderlinesshallprecedethedatalines.
• Theheaderlinesshallcontaininstrumentserialnumber,referencelevelthatwasused 

toconvertfrompressureheadintowaterlevel,appliedspecificgravity.
• In  caseasoftwarewaveattenuationfilteris  implemented,theaveragingnumberandthe 

samplingintervalshallbepresentedintheheader.
• Theheadermaycontainotherdatasuchasmeasuringrange,stationID,installation 

depth,topofcasingreferencerelativetoMSL,stationco-ordinatesandsimilardata.
• Foreachspecificinstrumentmakeandmodel,thenumberoftheheaderlinesmustbe 

fixed,i.e.allinstrumentsofthatmakeandmodelshallalwaysgeneratethesame 
numberofheaderlines,inthesameformat.

• Thecontentsoftheheaderlinesisforusebytheoperatorbutwillnotbeautomatically 
assessedbytheDataEntrySoftware(SW/GWDES).

• Allheaderlinesshallbeterminatedbya<CR><LF>sequence.
• Thedatashallbeorganizedincolumns
• column1:dateindd/mm/yyyy
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Leadingzero'sshallbeincluded,i.e.06February2001willbeexpressedas06/02/2001.  The</> 
charactermaybeomitted,thentheformatbecomesddmmyyyy.

• column2:timeinhh:mm:ss
Timeshallbeexpressedin24hours.TheAM/PMrepresentationisnotpermitted. 
Leadingzero'sshallbeincluded,i.e.6o'clockinthemorningshallberepresentedby 06:00:00.
The<:> charactermaybeomitted,thentheformatbecomeshhmmss.

• column3:waterlevelinmeterswithmillimeterresolution,e.g.49.640m.
• column4:incasetemperatureismeasuredthentemperatureshallbeexpressedin °C 
with0.1°Cresolution,e.g.32.8°C.
• Alternativedatasequencesarenotpermitted.
• Ifaparametercanbenegative,thenacharacterpositionfortheminussignshallbe reserved.
• Thecolumnseparatorshallbeoneofthefollowing:<space>,<tab>,<comma>, or <semicolon>.
• Onlyonetypeofseparatormaybeapplied.
• End-of-lineisindicatedby<CR><LF>sequence.
• Alldatalinesshallcomplywiththiscolumnformat,emptylinesorintermediatepartly 

filledlines,e.g.withdateand/ortimeonly,arenotpermitted.
• Allcolumnsshallbecomplete,i.e.  eachfield  inacolumnshallalwayscontaindata.Ifno 

temperaturedataaremeasured,thencolumn4maybeomitted.
• Erroneousormissingwaterleveldatashallbeindicatedby-99.999.

• Erroneousormissingtemperaturedatashallbeindicatedby-99.9.

Examplesofdatalines: 30/05/1998 11:00:00 9.875 28.7
30/05/1998 12:00:00 -99.999 28.7
30/05/1998 13:00:00 9.989 -99.9
30/05/1998 14:00:00 10.380 28.8

30/05/1998 15:00:00 10.800 28.7

Thefourcolumnscontaindate,time,waterlevelandtemperaturedatarespectively.

Accessories

• toolsandspares
• signal,powerandcommunicationcablesasrequiredforallnormaluseroperations
• 220VAC±25%,47to53Hz,chargerforNiCd,NiMHorLi-ionbatterypack

Consumables
• batteries
• desiccatorforthehydrophobicfilterandelectronics
• replacementhydrophobicfilters

• replacementsforthe(optionalextra)moistureblockagebag

Annexure-II
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Specifications for Telemetry system

• The  remote  station  (sensor  and  data  logger)  should  support  a  GSM/GPRS  based  data 
transmission system with at least one month power backup.

• The transmission system (GSM/GPRS modem and antenna) should be integrated with 
the sensor and data logger.

• The system and  any external  connectors  should  be  watertight  (IP65  or  better)  and 
impact resistant;

• The system must be power-supplied by standard lithium batteries for operation time of 
minimum one year by one set of batteries and/or solar-powered (one transmission per day, 
up to 24 measurements per day).  The system should minimise power consumption.

• The remote station shall send the data with the help of GSM/GPRS modem interfaced to the data 
logger in a format compatible for decoding at the GSM/GPRS server.

• In  addition, as and when the remote station is queried by the GSM/GPRS Server at any time to 
take samples of water level readings, the same shall also be done and information be provided to 
the server for onward availability  to the users. 

• An alarm notification must be sent by the system via SMS to four mobile phone numbers through 
suitable means of communication in case of a preset event condition occurring e.g. maximum water 
level exceeded, minimum battery voltage reached, etc.

• Data  download  /  retrieval  from remote PC via  GSM/GPRS network  compatible  to  900MHz and 
1800MHz (Quad Band) under software control.
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