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1. Summary:

1.1 PhaseI of the DanidaassistedRural Drinking WaterSupplyProject in coastal
Orissa was implemented during August 85 to March 88. During this period,
approximately 1650 tube wells with hand pumpswere constructedin 3 blocks of
Chandbali,Delangand Rajkanikaout of the 20 blocks of the project areain coastal

Orissa.Fig. 1 showsa map of the projectarea.

1.2 Concurrentwith the constructionof these tube wells with hand pumps,a
decentralisedhand pump maintenancesystemwas cstablishcdin the 3 blocks and a
functionality study wascarriedOut to establishtheuser—perceptionof completedhand
pump installations. By 1987, the functionality study and the maintenancesystem

indicatedthat pumpswerefalling into disuseduc to deteriorationof waterquality in the
wells. Offensiveodour, unacceptablecolour and tastewere commonfeaturesobserved

in thewater from thesewells.

1.3 While detailedstudiesin areasof hydrochcmisrry,microbiology, hydrogcology,
etc. were expected to explain the nature and origin of the problems related to

deteriorationof waterquality, indicationswereavailablefrom otherprojectswith similar
waterquality problemsthat the uscof non—corrodiblepumpcomponentscould retard,

if not prevent,the processof suchwaterquality deterioration.

1.4 It was, therefore,agreedin 1987that field trials shouldbe initiatedin the Orissa

projectaftcrdevelopingthenecessarynon—corrodiblepumpcomponents.Pastexperience

elsewherein India and abroadwereexaminedand designswereformulatedbasedupon

favourableresults reportedfrom a Danidaassistedproject in central Sri Lanka. The

initial designsformulatedat thispr’ojcct in 1987, providedfor two main departuresfrom
the Sri Lankandesigns.

1.5 The first designchangewas theprovision of a~BottomSupport to counteract
the phenomenonof “notch failure” by allowing riser pipes to rest of thebottomof,the
well using a telescopicadjustingmechanismin the lowermostpipes of riser assembly.
The secondchangewas to introduce mouldedPVC pipe couplerscementedto PVC

pipe endsinsteadof doubleendedpipe socketswith rubbersealingrings at eachpipe
joint usedin Sri Lanka.Thegeneralconfigurationof the bottom supportedinstallations

is shownin Fig. 2.
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1.6 Prototypesof all ncccssarycomponentswere manufacturedlocally in Orissa.
Duringearly 1988, handpumpson 4 problemwells in Dclangblock Pun district, were
converted to use40 mm ND PVC riser pipeswith doubleendedmachinedpipesockets
andwith mouldedsocketscementedto pipeends.Rubbersealingrings in thesockets,

pipeandrodcentralisers,galvanisedbright steelpumprods and the 1M 2 cylinderwith
modified endcapsto suit 40 mm ND PVC pipe were also used. The installation details
aregivenin Table 1.

Table 1 : Details of sites for initial trials of PVC riser pipe

Village WclJ

Regn.No.

Date o( PVC

Riser [n.cIL

R~nazk~

1. Gualipada 13122411208 6th Feb. 58 D,ubk ended~ckcts

2. Sujanpur 13122484502 18th Feb. 88 C~cntcd& moulded sockets

3. Sujanpur 13122484503 8th Feb.88 Cemented& moulded sockets

4. Baaboi 13122408901 20th Apr. 88 1~sh1cendedsockets

1.7 Data on the content of iron and chlorides in water from thesewells, pump
maintenancehistoriesand staticwater level measurements,beforeandafterconversion

to PVC pipes were collectedtill Aug 89 and compliedinto a report.

1.8 The conclusionsthat emergedfrom dataanalysisfor the period Feb 88 — Aug

89 were

1. The designs adopted from Sri Lanka for PVC riser pipes and other
componentswere found feasible.The telescopicbottom—support designand a

few other items needed further refinement such as rod centralisers.The useof
the bottomsupportmechanismdid not show up as clear advantage.

2. Moulded pipe couplers cemented to pipe ends,as a jointing system,
failed. -

3. Scaling, corrosion (and consequentwater quality deterioration) was
observedon cast iron and galvanisediron componentslike the cylinder and

galvanisedbright steelpump rodsof thebelow—groundassembly.

4. Consistentwith the observationsof scalingand corrosion, iron content

changedunpredictablyand reflected directly in observablechangesin user
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responseto waterquality. Users’ reports on detcniorationof waterquality were

generallyaccompaniedby measurableincreasesin iron content.Similarly water

quality generallyimprovedafterany well cleaningor pumpmaintenanceactivity
and wassupportedby lower valuesof iron content.

5. Staticwater level measurementsindicatedthat theuseof deep—well,or
even low—lift pumping configurations were unnecessary.A suction pump

applicationwould havesuitedthe four wells.

1.9 Havingarrivedat the aboveconclusions,thefollowing actionswere taken:

1. Suitabledesignmodificationsweremadeto the PVCriser pipeassembly
to improvematerialquality and manufacturingstandards.Designsof machined

doubleendedpipesocketsand threadedpipeendswere finalised in PVC andof

sealingrings in nitrile rubber.Rodcentralisermaterialwaschangedfrom anSS—

HDPEcombinationto polyacetyl,an engineeringplastic.

2. Stainlesssteelpump rodswere introducedin future installationto lower

the occurrenceof scaling and corrosion and to observe the effects on

deteriorationof water quality.

3. Observationsof componentsof thebottomsupportmechanismindicated

that it had not preventedvertical movementof the riser pipe assembly.This
raiseda questionabout the needfor a bottom support at all, especiallyif the

cylinders could be installedat 9 m to 12 m below ground level ratherthan 27
m to 30 m below groundlevel in the deepwell configuration.

4. Further trials wereconductedwith theaboveimprovementson problem
wells only aftersystematictreatmentand redevelopmentof suchwells. A total
of 26 problemwells in Delangblock including the first 4 sites,weretreatedand

redevelopedwith compressedair.

5. 1M 2 handpumps were reinstalledin low—lift configurationon these

rehabilitatedwells using 9 m (3 pieces)of 40 mm ND PVC riser pipes, 1M 2
cylinders with modified caps and stainlesssteel rods. Someof the PVC riser
pipes were installed without the bottom support arrangement,i.e.,with the

cylinder hanging,asshown in Fig. 3.
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6. Since favourableperformancehad alreadybeenobservedin the project
with the 1M 2 pump in a suction mode,calledthe 1M 2 Solid Link pump, this

pump wasintroducedon a largerscaleon rehabilitatedwells. This configuration L

is shownin Fig. 4.

7. Existing non—corrodible below—ground systemslike that of the Tara

Direct Action pumps was adapted with the 1M 2 pump’s above—ground

mechanismin low—lift configurations.This eliminatedothercorrodibleelements

suchasthe 1M 2 cylinder. This systemis illustrated in Fig. 5.

1.10 Therefore,during theperiod 1990—92,whenadditional well rehabilitationwork
was undertakenin Delang block, all reinstallationpumps were either of three types

illustrated in Figs. 3, 4 and 5 and describedbelow

1. 1M 2 PVC SS : This usedthe1M 2 pumpwith ccntralisedstainlesssteel
rods, the 1M 2 cylinderwith modified caps,installedat 9 m to 12 m below the

water tank in low lift applicationwith a light T bar handle,with 40 mm ND

PVC niscr pipeswith ccntralisers.Most of theseinstallationwere in a “hanging”

configuration,throughtrial with bottom supportedinstallationscontinued.

2. 1M 2 SL : This usedthe 1M 2 Solid Link headand handle,a modified

1M 2 cylinder locatcd in the pump pedestaljust below the water tank and 6 m

to 9 m lengthof PVC suctionpipe, generallyof 32 mm ND.

3. 1M 2 Tara : This usedthe 1M 2 pump headwith light T bar handle,

modified storetank, grommetflange,grommet(lateradaptedto coneflangeand

rubbercone),Tarapump’s PVCriser pipesandcylinderof 50 mm ND andTara

pump piston modified to usecentralisedSS pump rods.

1.11 This report confinesitself to anassessmentof theperformanceof the1M 2 pump

using 40 mm ND PVC pipes with BS & SS pump rods and with or without bottom

support.Sincetheeventualpump emergingfavourablyfrom thetrails is the 1M 2 PVC

SS, the detailedspecificationsof its componentsthat arenot availablein the currentof

the 1M 2 pump (IS 9301:1990)areprovidedin Annexure3.

1.12 Separatedocumentationis availableon theresultsof trials with the 1M 2 Tara

and 1M 2 SL configurations.
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Rubber Cone

PVC Riser Pipe

Rod
Centraliser
Pipe
Centraliser

Rubber Sealing Rings
Pipe Socket

Riser Pipe

~ Friction Bush

Prop Pipe

L

Pipe & Rod Asseubly

~1.
Telescopic Botto. Support

Fig 2: India Mark 11 hand pump with
bottom supportedPVC riser pipes
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Fig. 3 : India Mark II hand pump with PVC riser pipes
In Low Lift application & no bottom support
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2. Specific Conclusions:

2.1 Numbersof Installations : A total of 87 pumpsusing PVC riser pipes were

installedon 70 wells. On 55 wells, PVC riser pipes installedonce,on 13 sites

thes’ were installedtwice, andon 2 Sitestheywere installed3 times. Installations

were discontinuedor reinstalledmainly in keepingwith rehabilitationof wells

or to incorporatedesign changes.

2.2 Typesof Pumps & their continuity:

16 pumpswere installed with galvanisedBright Steel rods. 7 of thesepumps

werewith bottom supportandall 7 werediscontinued.9 were installedwithout

bottom support,ofwhich 5 were discontinuedand 4 were still continuing by

31.03.92.

71 pumps were installed with StainlessSteel rods. 56 were without bottom

supportof which 52 were continuingon 31.03.92and 4 were discontinued.15

hadbeeninstalledwith bottom supportof which 5 hadbeendiscontinuedand 10

were continuing.

2.3 OldestPumps: The oldestpumps by 31st March, 1992 were:

872 days PVC—BS pump without bottom support, discontinued.

777 days PVC SS pump with bottom support,discontinued.

887 days PVC—BS without bottom supportand continuing.

1032 days PVC SS without bottom supportand continuing.

2.4 Interrelationbetween Continuity, Bottom Support and Maintenance

1. In the total of 87 pumps, with an averageage of 507 days, 20 pumps

neededrepairs,67 did not needrepairs. -

2. In the 22 pumps installedwith bottom supports,with an averageageof
652 days,9 pumpsneededrepairs,13 did not needrepairs.

3. In the 65 pumps installedwithout bottomsupports,with an averageage

of 458 days,of which 11 neededrepairs,54 did not needrepairs.

—9—



2.5 Maintenance& Repair Needs

1. All the installationswere kcpt undcrthe regularpreventivemaintenance

systemof the project. This probablykept the overall repairneedsvery

low.

2. 77% of thepumps did not needrepairs for an averageinstalledlife of

16.9 months.

3. The bottom support mechanismdid not play any significant part in
reducingtheneedfor repairs.

4. The most commonrepair/replacementeventwas that of replacementof

nuts and bolts in the above—groundassembliesof the pumps. Still, all
theseeventstotalled 23 instances,which spreadover 20 pumpsover 16.9

months,was insignificant. -

5. Therewas only one breakdown,due to theuncouplingof a pump rod.

6. Most bclow—gr6undrepairneedswerelimited to replacement of cylinder

componentsand were of thenatureof rectificationof poor performance
reports.

7. There wasno cascof riser pipefailure dueto uncouplingor breakageof

joints or perforationof pipes.
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3 Overallconclusions:

3.1 The particularconfigurationof PVC riser pipe tried is a very viablealternative

to GI riser pipes with India Mark II pumps. So far its maintenanceneedshavebeen

exceptionallylow. However,theageofthe installations is not very muchandtheeffects

of ageing of plastic as an inherent drawbackmay not have yet begun to show.

Consequently,while the results have beenencouragingso far, the monitoring of the

installationsmust continueof a longer periodof time.

3.2 The useof PVC riser pipeshavebeentried in “low lift” configurationswith 9

m to 12 m of riser pipes.While this is an adequateapplicationin coastalOrissa.with

a high water table, the performanceof PVC riser pipes in the deeperwater table

conditions may not be the same. In such deep water table conditions, the vertical

movementof the riser pipe string will be muchmore pronouncedand the installation

depth of the cylinderwill bc of theorder of 30 m below groundlevel. The needfor a

bottomsupport mechanism,which has not beensatisfactorilydevelopedso far, would

be more relevant in the deep water table situations. In order to find a suitable

combinationof materialsanddesignfor deepwatertablewells, systematicdevelopment

and trials will be necessarybeforelargescaleapplicationis attempted.However,it must

be rememberedthat the Danidaassisteddrinking water project in central Sri Lankahas

over 2500 1M 2 pump installationsusing40 mm ND PVC riserpipesandwith cylinders

at 30 m bgl. Therefore,there need not be any doubt about theviability of the basic

design.

3.3 The searchfor non—corrodible riser mains originated from the search for a

solution for the problemof water quality deterioration.The useof PVC pipesand SS

rods havesofar providedonly a partialsolutionsincea suitablecylinderelementis not

yet available to replacethe standard1M 2 cylinder. To that extent, only part of the

objectiveof the researchhas beenfulfilled. On the other hand, it is clear that the

standard1M 2 cylinder still providesa focusfor theactionof corrosionandconsequent

waterquality deterioration.Therefore,if thedevelopmentof 40 mm ND riser pipeswere

viewed as an intermediatestep to somewhatretard the process of water quality

deterioration. The searchfor a completednon—corrodible below—ground pumping

assemblybecomesevenmoreimportantand this is wherefutureefforts mustlie. In this

regard,theuseof 50 mm ND PVC pipesof Taradirect actionpumps, adaptedto the 1M

2 becomes very important. Also, the development work on the “PVC—OTC”concept

with a 63.5 mmdiameter piston also warrantspriority.

— 11 —



4 Current Status of 40 mm ND PVC Installations:

4.1 Table 2 below presentsa summar\’ of the status and age of pumps using

centralised40 mm ND PVC riser pipes.with galvanisedbright steel pump rods (as per

IS:9301) or stainlesssteel rods, in hangingconfiguration or using telescopicbottom

supports.

Table 2 : Status of Pumps with PVC Riser Pipesas of 31.03.92

.-- --.--- - -~ j--- -~ -.

Lnterrip(ed Iast2ll2tioIs by tlatloR% ocit1nui~g ipso

Si. 1,stallat,oi T~e T&aI
31.03.92 31.03.fl

,

No. Nos.

Insu.

Nos.

Insu.

Age ti dis

Old Most A~g.

Nos.

Insu.

Age ii d~s

Old- Most Aig.

—est Rccent ~t Receit

1 PVC Rjscrs,ES Roth, 9 5 S72 47 404 4 887 333 743
w,o Bouotn Sup~ru

2 PVC Riscrs, BS RMs. 7 7 5-59 o2 349 —

with l3octornSupport

3 PVC Riscn.SS Rods. w0 56 4 ~2.8 23 331 52 1032 179 432
Ilottoci Support

4 PVC Ri,crs. SSRods. IS 777 (~)2 717 10 993 252 831

—

with LItton Su~port

—
5 Totals 87 21 Z72 23 444

1—

66 1032

--.

17~ .144

—____ - —

• Note: A kX~Jof 87 ~nips usmg PVC ri3cr pipes were installed 0070 weDs. Ou 55 weDs, PVC riser were installed occe, oc

13 sites they were installed twice, and os 2 sites they were installed 3 tmzes.

4.2 As will be seenfrom the table above:

1. Pumpswith galvanisedBS Rods : A total of 16 pumps (9÷7)were

installed, of which 7 were with bottom support and all 7 of these were

discontinued. Of the 9 pumps installed without bottom support, 5 were

discontinuedand4 were still continuingby 31.03.92.

2. Pumps with SS Rods : A total of 71(56+15)pumpswereinstalledwith

SS rods.56 of thesewere without bottomsupportof which 52 werecontinuing

on 31.03.92and4 werediscontinued.15 hadbeeninstalledwith bottom support

of which 5 had been discontinuedand 10 were continuing.
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3. Oldest—discontinued: The oldest discontinuedpump was a PVC—BS

pump with an aceof 872 days and without bottom support. In comparisonthe
oldestdiscontinuedPVC SS pump was 777 days and with bottom support.

4. Oldest—continuing: The oldest continuing pump by 31.0192was a
PVC—BS with out botttonm suppport pump with an age of 88~days. In

comparisonthe oldestcontinuingPVC SS pumpwas 1032daysold by 31.03.92

and was without botttom suppport.

5. AverageAges : Averageagesfor discontinuedpumps rangedfrom 331

days to 717 daysand for continuingpumps from 432 days to 831 days.

4.3 Thedetailedlist of sites,from which Table 2 abovehas beencompiled is given

asAnnexure 1. This anrexuregives the following information:

1. Identification of eachsite by registrationnumber.

2. Date of installationof PVC riser pipes.

3. Date of removal, if the pump was discontinuedor reinstalled(e.g. after

removalof bottom support,changeof pumprods or afterrehabilitation).

4. Type of pump rod uscd.~

5. Length of riser pipesbelow which bottom supportswere installed.

6. Age of the pump in daysfrom their dateof installationto thcir dateof

discontinuationor on 31.03.92if theycontinued.
7. Whethera pump neededrepairsor not.

4.4 The summarydatathat emergesfiom Annexure 1 are presentedin Tables3, 4

and 5 showing the interrelation betweenthe Criteria of continuity of installations,

presenceof bottom support and maintenanceneed. Table 6 gives the age days

distribution of the pumps.

Table 3 : Summary of Continuing & Discontiaued Pumps

SI.
No.

Statns .1

Instag~j,.sby
31.0332

Total
Nos. o(

Pumps

Average

Age ii days

~edcd repaIrs?

I~e~ No

1. Pumps ~mtinumg 66 526 0 56

2 Di~o~ued

=___

21
-

446

.—-

0

-.

11

3. Total S7 507 t) 67
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Table 4 : Summan of Pumps with Bottom Support

Table 6 : Age day.s distribution for aU pumps & pumps needingrepairs

y

¼
Si.

‘~o.

Statusof

Installationsb~

31.0.3.92

Total

Not, of

Pumps

.~ieragc

Age in dirt

Neededrepairs:‘

‘tes No

1. Pumps continuIng 10 S31 T f
I Discontinued 12 502 1 6 o

Total If 22 [652 ~ 1 13

Table 5 : Summary of Pumps without Bottom Support

Si.

No.

Siac.sof

Itistallatiotss b~
31.03.92

Total

Nos. of

Pumps

Aserage

Age I. dips

Needed repairs?

~‘es No

1. Pumpscontinuing 56 472 7 -19

2.

T
3.

1)i~onunucd

Total

9

(iS

370

458

4

11

~S

.

54

SI

No.

Age group ranges —

d~i

Numbcr,of Pump, Not needingRepairs ~ceding Rcpau

Total I)uccont (ont [)uiœut. (c~t Discont. (cuit.

1.1
1.2

13
1.4
1.5

e1(YJd.s~,
~ lOt) & ~ 200 dab,

>200&e300dav,

>300&e41XJday~

>400&e500day,

5

16

5

23

2

5

2

2

14
5

23

4

2

1

13
5

22

1

1

1

1

2.1

2.2

2.3
2.4

2.5

>S00&s660da~s

>~)(J&~700da~s

>700&eS00da~s

>S00&s~)0d.a~s

> 900 & elOCX) days

5

4
3

4

17

5
3

3

1

1

3

17

2

1

1

1

2

11

3

2

2

1 1

6

3 1

=
4

~5

>1000 & ~11Ot)th~s

Thtal r.os.

3

)7 21

3

1_
11

2

T~
~-‘~ :)

1

10

j Ai’eraae age — th’.s 1 ‘1)7 446 J 526 31~ 472 j ~s
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4.4 From Tables3, 4, 5 and 6 it is seenthat

1. Therewere 87 pumps. with an averageage of 507 daysby 31.03.91.

.L Of these87 pumps.20 neededrepairs,67 did not needrepairs.In effect,
77% of the pumps did not need repairsor an averageinstalledlife of

16.9 months.

3. 22 pumps with bottom supportshad an averageage of 652 days,of
which 9 pumpsneededrepairs,13 did not needrepairs.

4. 65 pumps without bottom supportshad an averageageof 458 days.of
which 11 pumps neededrepairs,54 did not needrepairs.

5. Therefore,59% (13 Out of 22) pumpswith bottom supportsdid not need

repairsfor an installedaveragelife of 21.7 monthsand 83% (54 out of
65) without bottom supportsdid not needrepairsfor anaverageinstalled

life of 15.3 months.

5. MaintenanceNeeds:

5.1 All the installationswere placed under the regularmaintenancesystemof the

pioject. i.e. preventivemaintenancevisits by village bascdmechanicsw~rcmadeto the
pumps oncea month.Therefore,thegeneral lack of repairneedsshould not be equated

to the lack of maintenanceneeds.In fact, it is probablybecauseof a regularpreventive

maintenancesystemthat theoverall repairneedsmayappearvery low.

5.2 Table 7 givesthesummaryof thecomponentsthat neededreplacementor repair

alongwith thenumberof occurrencesof eachkind of repair/replacement,the average,

maximum and minimum interval betweenoccurrences.The detailedrepair needsdata

for every pump is presentedin Annexure2.

5.3 As is evidentfrom Table3, of the87 pumps.20 neededrepaIrs,67 diii nos need repairs.That is ~Jy 23 % of hic pumps

neededrepairssadreplacementsfoi~anaverageinstalled hie of 16.9 r~iths.

-15-



Table 7 Details of Components repairedor replacedv~ithage of occurrence

SI

No.

Componctit Rcplaced or Repaired No. of

Occttrr—

eacei

Occarreaceiiterval Ii days

A~erage Max Mii

1

1.1
1.2

13

1.4

1.5

1.6

1.7

Aboie-groundComponeits

Head nut/bolt missing, replaced
Headnut/bolt damaged,replaced

HeadInsp.cover damaged,replaced

lnsp.cover bolt damaged,replaced

Insp. coverbolt rusted,replaced

Handle axle nut messing,replaced

Water tank nuiibah damaged,replaced

12
4

3

2

1

1

3

243
356

295

265

86

82

231

467
782

13

429

159

43
159

23

101

279

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Below-gronid Compoaeits

Rod SS uncoupled.repaired

Rod centraliser damaged,replaced

tipper valve guide worn out, replaced

tippervalve rubberseatingdamaged,replaced

Piston cop wither damaged.replaced

Piston cupwasherworn out, replaced

Cylinder scaling ring damaged.replaced

Lower valve leakage,compl. s.sacmblyreplaced

I

2

2

2

1

1

1

2

202

284

441

350

131

517

469

303

408

474

469

474

159

408

231

131

5.4 From Table 7, the following conclusionsemerge

1. Apart from three casesof Inspection Cover replacement,all above—

ground maintenanceevents were replacementof nuts and bolts at

different locations.However, replacementof nuts and bolts, totalled 23

instances,which, for 20 pumpsaged16.9 months,is still quite low.

2. In thebelow—groundrepairneedsgrouptherewasone breakdownonly,

duc to theuncouplingof a rod.

3. Most below—groundrepairneedswerelimited to replacementof cylinder

componentsandwere of the nature of rectificationof poor performance

reports.

4. Significantly, there was not one case of riser pipe failure by joint

breakage,uncouplingof joints or perforationof pipes.

— 16 —
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Anncx.1 Pg.1

,~u~ae1: List of sitesol 1M 2 PVC iastillations as on 31st Mardi 1992

C P t V~e Regn.No. lasti. Removal Rod Bol Age Needed
Date Date Type Supp.

below
by

31.3.92
Repairs

G P: Dhankera

GP MimuUil Ramachandripur
lvlipw 1~ 13122506413 21111189 Contn. BS 881

GP :Aji~
Arisol 13122405502 20,07/89 05i1)9/91 55 9m 777
Azisol 13122405507 17,05/90 Contn. 88 684
1z~pur 13122311802 05111/89 Contn. 135 877 Yes
~iag~ 13122311302 19105/90 02/11/91 88 532 Yes

G P :
&ra1~ 13122408901 20i1W88

18/08/89
12/04/91

18/08/89
1211)4191
Contn.

BS
88
88

30m
9m

485
602

354
Ycs

&rat~ 13122408903 14,04/91 Conin. SS 352
&ralxi 13122408904 13,04/91 Conin. 55 353
Herabal 13122408905 17/04/91 Conin. 88 349
Danupz 1312240864)1 18/07/89

10105/91
10/05/91
Contn.

55
SS

9m 661
326

Yes

Damiçur 13122408602 10,05/91 Contn. 55 326
Jobrusna 13122409401 30/03/91 Contn. 55 367
Jokanxua 13122409402 30/03/91 Contn. 55 367
Man~çw 13122408401 224M/91 CorltrL 55 343
Odsirabol 13122409101 08111/89

30104/91
30104/91

Contn.
135
55

9m 538
336

Yes

Odaliaboi 13122409102 08/11/89
03,05/91

03105/91
Contn.

135
BS

541
333

Odazaboi 13122409103 30,04/91 Conin. SS 336
Puihapatana 13122409701 06/04/91 Conth. SS 360
Pirhapatana 13122409702 07,1)4/91 Contn. 88 359
Praharajapur 13122409601 31103/91 Conta. SS 366 Yes
Praliarajapur 13122409602 31103/91 Contn. 88 366
Prahazajapur 13122409603 03/04/91 Ccntzi. 88 363
Prabarajapuz 13122409604 03/04/91 COIiIL 88 363
Prabazajapui 13122409605 02105/91 Contai. 88 334
Rencha 13122409301 29/03/91 Contn. SS 368
Rencha 13122409302 11/11/89

26,03/91
26103/91
Contn.

13S
88

500
371

Yes

Rencha 13122409304 16,07/89 Contre. SS 989
Rencha 13122409305 10111/89 23/03/91 BS 864 Yes
Rencha 13122409305 23/03/91 Contn. 55 374
Udayapur 13122408801 11/04/91 Contn. SS 355

Biramukundapur 13122506304 23106/89 Conta. SS 1012
Biramukundapur 13122506305 03,06/89 Contre. SS 1032 Yes
Biramukundapur 13122506307 01112/89 19/04/90 SS 139
Biramukundapur 13122506309 18/06/89 Contn. 88 1017



Annex.1 Pg.2

Annexure 1: List of sites of 1M 2 PVC installations as on 31st March 1992

G P & Village Regn. No. Insti. Removal Rod Bot. Age Needed
Date Date Type Supp.

below
by

31.3.92
Repairs

G P: Godiput Matlapada
Godiput Matiapada 13122400204 11108/89 Conta. 55 963

G P : Jenapur
Govindpur

G P:
Bolakana 1312408501 12/07/89 Conta. 55 9m 993 Yes
Bolakana 13122408502 13107/89 Conta. 55 9m 992
Gualipada 1312411208 06102/88

18/08/89
18/08/89
08/05/91

BS
55

24m 559
628

Yes

Humain 13122410403 23/07/91 Conta. 55 15m 252
Machapada 13122411004 23/07,91 Contai. 55 15m 252
Panchupala 13122408702 11/11/89 Contre. 135 871

13122412202 20/06189
06/08/89
29/08/89

06/08/89
29/08/89
Coma.

IlS
55
55

47

23
945

G P: Munida
Alata Iklapaiia 13122408205 11107189 Ccmxn. 55 994
Munida 13122407101 09/06/89

10108/89
10108189
Conta.

135
55

27m 62
964 Yes

Munida 13122407102 09106/89
10/08/89

10,08/89
Canin.

135
55

27m 62
964 Yes

G P: Sri Purushottampur
l3ilashpur 13122411402 20108/89

04/10/91
04/10/91
Contn.

SS
55

9m 775
179

Yes

Bhlashpui 13122411403 28/09,91 Contre. SS 185 Yes
Bilashpur 13122411404 20108/89

01/10/91
01/10/91
Contn.

55
55

9m 772
182

Yes

G P: Sauna
Ganagapur 13122407301 03/10/91 Canin. 55 180
(Thanipur 13122403304 03/10/91 Conta. 55 180
Sauna 13122403601 12/09/91 Conta. SS 201
Sauna 13122403602 12/09/91 Corun. 55 201
Sawia 13122403603 10106189

07/08/89
07/08/89
Contre.

ilS
55

58
967

Sauna 13122403608 24/09/91 Conxn. 55 189
Sauna 13122403609 25/09/91 Canin. 55 188
Sauna 13122403610 24/09/91 Conta. 55 189
Sauna 13122403611 13/09/91 Canin. SS 200
Sauiia 13122403612 14/09191 Conta. SS 199
Sauna 13122403613 14/09/91 Conen. SS 199
Sauna 13122403614 27/09191 Coma. 55 186
Sauiia 13122403615 27/09/91 Canin. 55 186
Sauna 13122403616 25/09/91 Contre. 55 188
Sauna 13122403617 11/09/91 Canin. 55 202

Yes



Annex.1Pg.3

Annexure 1 : List of sites of 1M 2 PVC installationsas on 31st March 1992

Regn.No. Insti.
Date

Removal Rod Bol
Date Type Supp.

below

G P: Sujanapur
Ankula
DelangKothabad
Delang Kothabad
Patanapun
Ratanapur
Ratanapur
Sujanapun

Sujanapun

13122406~
13 1224063~3
13122406315

13122406:11
13122404~n:1
1312404~:c
131224045:c

953
960
958
984
980
982
546
957
190
957

G P & Village Age Needed
by Repairs

31.3.92

21/08/89

14/08/89
16/08/89
21/07/89
25/07/89
23/07/89
18/02/88
17/08/89

13122404513 08/02/89
17/08/89

Contn.
Canin.
Canin.
Cantn.
Contre.
Cantn.
17/08/89
Cantn.
17/08/89
Cantn.

55
55
55
55
55
55
BS
SS
IlS
55

9m
9m
9m
9m
9m
9m

27m

27m

Yes

Yes

Yes



AWL 2, Pg.1

Anuc~urc 2 Details of Repairs to pumps with PVC Riser Pipes,as ol 31.03.92

G P & Village Regu.No. hail. Reasoval Rod Bo4. Age Details of Repairs
Ilote Date Type Sapp.

below
b

3 Date Age
3l3.~2 da)I

Oai~ Details
A(/BG

G P: Gualipada
BouL ana
Gualipada

13122408501 12,07/89
13122411~38 06,02/88

Canin. 88 9m
18,08189 lIS 24m

993 21/IŒ’89 101 AG InspcctonCover boll missing, replaced.
559 18/05/89 467 AG Ilcad nulibolt missing.replaced

G P : Mualda
Munida 13122407101 10,08/89

Munida f122407102 10/08/89 CanIn.

%-1 21,04,90
16,05/90
19,06/90

964 IMIS19I)
2 M)4/91)
09/01/91

254 AG headnut/bolt missing, replaced.
279 AG WalerTank nut/bolt replaced.
313 AG headnut/boll missing, replaced.
219 AG I k~dnut/boll missing, replaced
2’I AG Wait, I ïuk nuu/1H,ll re1,Igt cil
517 11G (‘up WEber worn, rcplaccd

G P: .~rLcol
iajpur 13112 11802 US/Il/SQ Conta. US 877 18/12,91) 408 11G Rod (~cntraliacrreplaced.tipper Valve Guide worn, replaced
Nuagau 1312231131)2 19,thi9l) 02/11/91 88 532 07/12/90 202 11G Rod joint uncoupkd, ripaired heal. rlwo I
G P: Ucrabol
Benabol

flamapur

13122408901

L312240S(~0L

1808/89

18/07/89

12,04/91

10,05,91

55

55

9m

9m

602

661

10,09/89
12111189
34)AJS/911
30A)5191)

23
86

ZLIS
316

AG
AG
AG
AG

liup Cover replaced.
head nut/boll missing,rcplaccd
head nut/bolt missing,replaced
hlc~dnut/boll missing,r~placcd.

Odai.&pboi 13122409101 08/11189 3(1/04/91 US 9m 5)8 27,06/90 231 11G tJpp~rValve Ruhbcr Scaling ELplaccd
Ikahauj.ipur 13122409W1 31103/91 Conta. 88 366 21,06191 82 AG handleAsIc nut missing, rcplaccd
Ren~ha 13122409302 11/Ii/89 2b/03/91 US 5(h) 21/03/90 130 AG Ikad nut/boll missing, replaced
Reucha 13122409305 10/11/89 23,03/91 IlS 872 21/03/90

18/04190
Ib~04190
24,06/90

131

159
159
226

R(t

11G
AG
Ac;

(‘up WEber replaced, lower Valve leakage,
assembly replaced.
Rod Ccntraliser replaced.
WatcYiank & head nuts/boltsdarngagcd,rcplaccd.
licad nut/bolt missing, replaced.

completed IV

G P: IHisakera
Biramukundapur 13122.S0630S 03/06/89 Conta. 55 1032 25,07,91 782 AG Ilcad nut/bolt damaged,replaced.

Co~tn. 55

88

t.



Aa.cx 2. Pg2

Anne~urc 2 : fletnits or Repairs to pumps with PVC Riser Pipes, as or 31.03.92

G P & Village Reg.. No. Lash. Removal Rod øoL Age Detailsof Repairs
Dote Date Type Sapp.

bclow
b) [Mie Age
JI..3.~2 da~~

(lass I)ctalia
AGhi(;

G P Sri Pwru~hottanipvr
Bila
Ihtla~hpai
Bdashpui

775 22AJ2i91)
155 23/12,91
712 21/07/90

25.04/90

1146
S’)
335
248

Sauna 1312240)603 10,06/89 07,08/89 ilS 5.3 23/07/89 43 AG head nutlbohc missing,replaced.
G P: Sa~rIa

F11114114412 20,08/89 04/10191 85 9m
1312241130) 28A19I91 (onin 88
13122411404 20,08/89 01/10/91 88 9m

G P: SNJa.apïr
Delang Nothahad 13122406305 16/08/89 Conta. 88 9m
Ralanapur 13122404601 2M)7/89 Coffin 88 9m

Sujanapur 13122404502 17,08/89 Conta. SS

AG hiçail nut/boll missing. repliu’cd.
All lflSlitC 1Km (‘wcr bolt ruskd replaced
AG Ilead nut/boll missing, replaced
AG Inspection Cover replaced.

958 21,04/91
9M) 21,02/90

21,04/90
957 ~wlcw90

29/11/90

01/12190

613 AG Inspection (‘over replaced
211 AG head nut/boll damaged, replaced
270 AG h lead nut/bolt damaged, replaced.
429 AG InspcctionCover bolt replaced.
469 13G Cylinder Scaling Ring damgagcd replaced. Upper Valve Rubber

Seatingreplaced.
474 13G lower Valve (‘oniplclc replaced.Upper Valvc Guidereplaced.

0
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Annexure 3

Specifications of components
of 1M 2 Pvc SS pump
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T Bar handle

Polyacetyl Rod
Centra liser

Stainless Ste.) Rod

Pipe Centralisir
Pipe socket

Modified
Cylinder Cap

Cylinder

India Mark II hand pump with
PVC riser pipes in Low Uft application

Rubber Cone
Cone Flange

I



IS 1573:1986

HIçh TenhI~,Iott
L Hylcc 0.t. •‘lO

(Sa~ II C~t~Ooit)

Handle Bar
(Ref. IS 9301:1990 Flg.6A)

Chiu~tr 2~45•
Cka~~,rZ~43•—1 J____aio.o.i —•lk--~~

1’; ~ 1
if lso~ +

T Bar

—1 ~

i20-O. I

Notes : 1. Haterial:Bright Bar of Type A conforming to Grade 2 or 3 of 15 9550

2. Electrogalvartised according to IS 1573:1986 servIce condition No. 3

All dimensions in mm

T_S.,. ~‘‘q~ ~t..I. ~ :0.
TOO T,~.
t ~

5ECT~ AJ.

Short T Bar Handle Assen~ly
(Ref. IS 9301:1990 Fig.5)

Note: Electrogalvanised as per
service Condition No.4

S•ctl.,a AS

J

Short T Bar Handle



All dimensions in t

a

Ø 52+ 0.5

Modified Water Tank for use with 40 rrn ND
PVC Riser Pipe

62t0.5

Modified Water Tank for use with
50 mm ND PVC Riser Pipes of Tara Pumps
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L
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‘O

u
q)

‘n
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j

V 8 Hotu ~ L5

_2~0 ‘t

H

Cone Flange
(Hot dip galvanised as per IS 4759:1984)~

— Jar ____
~ 1

\~HL~
ifs6o~~

Nitrile Rubber Cone (Ref. IS 9301:1990
Pg.23 for physical properties ~f
Nitrile Rubber)

All ~Iuenslons jr~

•io~.a

t-.

Section SB
Detail of Hook for
Nylon-Retaining Rope

6

iL

Section AA

H

-(

70 90

HH
10 90

230

~6O Hook ,Bright
bar,Ø 6

Cone Flange & Cone for 40 — ND PVC Pipe



All dimensions in mii

Reducer Cap for 40 mi MD PVC Pipe

(Ref. IS 9301:1990, Fig.13A)

•‘(Par~ I)

G2~15:2643 —

(Part I)

t.,



Pipe
tentra ser

teal ing
Ping:

Polyacetyl
Rod Centraliser

Stainless Steel
Rod

PVC Socket

PVC Riser
Pipe

Riser Pipe and Pump Rod Assembly for India Mark II
Hand Pump using PVC Pipes, Stainless Steel Rods

and Centralisers



Nitrile Rubber
Sealing Ring

(Ref. IS 9301:1990, P:.23 for
physical properties :f Nitrile
Rubber)

Shore Hardness : 80

PVC Socket (Moulded/Machined)
for 40 mmND PVC Riser Pipe

All dimensions in mm

Pi’e flit treaded at per
C hO IS:21431?srt—INl170
et COR 7/il

PVC Pipe et per scuueule 00, ASTM-O-17e5-i3
00. 41.21 — 5 0.10

Out t? tøufldflett O I
Well Tttcknett 5 Cl • 0-11

40 mm ND PVC Riser Pipe ‘~1

G 1.5 15:2140
iPert .fl~ l7~
Car tlreee.a ut pet ISO 71111

1~.•...—

._~ t
p41.5-0.5 —

section ~

‘I.

Parts for Riser Pipe and Puap Rod Asse.bly



—

F— ~hso~o.s —1:——
~I20~0.5

Polypropylene Pipe Centraliser
fcr 40 ND PVC Riser Pipe

I

T

Polyacetyl Rod Centraliser

All dimensions In —

Parts for Riser Pipe sad Pp Rod Asseablj



3000±10.0

All dI.enslons in

Stainless Steel Connecllmg Rod AIS! 304 (AIS! 316 for better corrosion resistance)

Parts for Riser Pip. amd Puep Rod Asse.bly

Hex Coupler P112, 50 long, 19 A/F

1~
H12x1 .75

Hex Nut P112

“t’
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