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Performance of India Mark II Solid Link Suction Pumps in coastal
Orissa*

1. Summary

The first 1M2 Solid Link Suction pump was installed by the Danida assisted
Drinking Water Supply Projectin coastalOrissain December1986. Alter some
modifications,a batchof 10 moreof thesepumpswasinstalledby mid-1987and
monitoredclosely under a field testing programme.By 1989, the field trials
indicatedfavourableresultsand a draft designwasfinalised.

The 1M2 SLS pump wasconsideredasa viable option in coastal Orissasince
watertable condition wasshallow, thepumpswere not proneto corrosion,they
had thereliability inherentto the 1M2 designandconformedto the conceptof
a “family” of pumpsaroundthe 1M2. The main featuresof the pump’sdesignare
illustratedin Fig. 1, below.

(JI Nippic

* Preparedby Raj Kumar ~ P1 IE Ad~~.er.Danidaas’.o~tcdIRS & WS PIOJCCI, Cuddalore.Tamil

Nadu in collaborationwith LVR Rcddy.ProjectCoordinator,DanidaWater& SanitationOlhcc.
Bhubancshwar,Onssa

Mx]ihcd Front
Top Platc

Solid Link with
Nccdlc Roller Bcarin~

Plastic Disc

Modified Handle

StandardHead
v.ithoutThird Plate

SLiiidaid \Vatcr
lank UI 1M3

Standard1M2 C~lindcr
t~ith1M3UppcrCap

PVC Suction Pipe

Fig. 1: A typical 1M2 SLSinstallation
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This report is a performanceanalysisof 1M2 SLS pumpsat the closureof the
OrissaProject in December1994. While about750 1M2 SLS pumpshad been
installed, by September94, detailedmaintenancehistories were available for
229 pumps,installedin 6 Blocks of coastalOrissa.This dataforms the basisof
this report.

Age of Pumps : The agedistribution of pumps, as of 30th. September94,
indicatedin Table 1, below, showedthat 196 pumps(out of 229) were upto 3
yearsold and that only 33 pumpswere between4 years to 8 yearsold. Because
of this unevenagedistribution of pumps, theanalysisof maintenancedatahas
beendonein two separategroups,of Pumpsupto 3 yearsold andPumpsover
3 yearsold.

Table 1: Numbers& AverageAgesof Pumps

Age Group
ol Pumps

Numbcrs
ol Pumps

Average Age
in Days in Years

I to 3 Years Age Group 196 9(X) 25

4 to 8 Years Age Group 33 1908 5.2

Total 229 1047 287

Annual Average Service Need : All the pumps were under the Two Tier
MaintenanceSystemof the project, which meant that they should have been
visited oncea month for preventivemaintenance,at which time replacements
and repairs were also done, as needed.RegistrationNumbersand Dates of
Installation providedthe identity of eachpump. Pumphistorieschronologically
recordedmaintenanceinterventionsto eachpump by assemblyandcomponent
needingrepairorreplacement.

A count of Datesof Service(i.e., dateson which a repairor replacementwas
necessary,over and above preventive maintenance)showedthat the annual
averageoccurrencefor serviceneedsor wasroughly oncein about two years,
which wasquite tow.

This needvaried only slightly betweenthe two agegroupsof pumps(0.55 and
0.45 servicesperyearper pump),with an overall annualaverage0.52 services
peryearperpump.‘this informationis summarisedin ‘I’able 2.

Table2 : Annual ServicingNeeds

Dates of Sen ice & Pumps PumpAge Groups
� 3 Years >3 Years Total

Total Nos of Dates of Sen ice 27() 78 348
Total Nos of Pumps 196 33 229

A~cragcAge of Pumps 2.5Yrs. 5.2Yrs. 2.K7Yrs.

Mg No. of Sen iccs/Pump/Ycar 055 0.45 0.52
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Maintenance Indices : The analysisof maintenancedatais basedon the Dates
of Service and has been reducedto an analysis to replacementneeds of
assembliesor components.Thus,the rarecasesof reconditioningof components
at sitehaveeither beenignoredor equatedto replacements.

The main types of interventionsneededfor thetwo agegroupsof pumpshave
beenexpressedin termsof two indices- Intervention Index andAgeIndex.

Intervention Index was the total number of interventions recorded for
replacementof an assemblyandlorcomponentfor all the pumps,expressedas
percentagesof the total numberof pumps.

Age Index was the averageage of each type of interventionexpressedas a
percentageof the averageageof all the pumpsby 30th. September,94.

Intervention and Age Indices have been computed separately for each
component.As desirablemaintenanceattributes,a low intervention Index
representeda low percentageof pumpsneedingmaintenance,and a high Age
Index showedthe need for maintenanceat a late part of the pump’s life. The
results from the calculationof thesetwo indicesare summarisedin ‘Fable 3,
below.

Table3 : EventsIndex & Age Index of selectedComponents

_____________________________ Pumps�3 YearsAge __________________

L~0~umhersof Pumps
AverageAge - AgD 9(X) days 1908days

Head Nut & Bolt

I landlc

~

~

Assembly

Bcanng

Solid L. Roller brg

Solid Link Ass~

WaterTank Nut & Bolt

Cylinder Complete

Scaling Ring

Plunger Cup Washer

36~3 l8.3~

2l.~)”~

31 l~3

l227~

29.4’~

283~i

3l.8~

31 icc
21 4~i 2(8cc

82~

71~

403’7

255’~
4()87 29.7cc

33.3cc 34t~)’X
3 (Y3

~ oo.ôcc
3~o~c

24.0’4
44 ()cc
L1~)7cc

3o~ 407~

1823 so.occ
3.(Y3

9.l~

51 l~

32.5’%

242cc 4Oncc

2. Conclusions:

2.1 Overall Perforniance : The handpumpswere undertheTwo Tier
MaintenanceSystemof the project.which meantthat they were visited OIICC a
month for preventivemaintenance.So, while the ideal preventivemaintenance
schedulewould haveentailed 12 monthly visits per pump per year.the
incidenceof interventionsrequiring replacementof sparepartswasappreciably
lower, on an averageonce iii 2 years (0.52interventionsper ~LIIU~ per year-

refer’I’able 2).

l9ô pumps
Pumps>.3YearsAge

33 pumps

Pump ___________ lntcnn Age lntcr~n. Age
Assembly Component mdcv lndcv mdcv mdcv

Lower Vaise Assembly 2267c 12.1~ 49.5cc
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This is a very significant conclusionproving both the soundnessof the design
of 1M2 SLS handpumpandthevalidity of preventivemaintenance.-

When the maintenancedataof the two agegroupsof pumpswere compared,it
appearsthat theoccurrenceof Datesof Servicevariedonly slightly (refer Table
2) though the older pumps show a slightly lower averageneed of services.
However,whenthemaintenanceindices(referTable 3) of the two agegroups
are compared,often the replacementneedsof the younger agegroup is far
higherthanthat of older pumps.This is difficult to explain and it could happen
for a numberof reasons.It is possiblethat the olderpumps,beingorderedand
installedin small numbershada higherdegreeof manufacturingqu~litycontrol.
It is also possible that in the latter years of the project, the preventive
maintenanceservicedelivery weakenedresulting in higher replacementneeds.
A third explanationcould be that the older pumps’ maintenanceneedshad
stabilisedwhereas the younger pumpswere still passingthrough a phaseof
high maintenanceneeds.

The conclusionson individual assembliesand componentsthat follow are
qualified by the fact that the overall needfor replacementof partsof the pump
was low. Hence, when comments have been made regarding the high
replacementrateof specificcomponents,theyarerelativestatements.

2.2 Performanceof Assemblies& Components:

Head & Water Tank Assemblies: In the Head andWater Tank assemblies
relatively high replacementneedswere seenonly for Nuts & Bolts. The high
humidity of coastalOrissaandthe aggressivegroundwatercould be a probable
causefor a higherneedfor replacementof nuts and bolts. However,thIs did not
explain why in the younger agegroup of pumps, the Age Index was lower,
indicating theneedfor replacementat an early stageof pumplife.

HandleAssembly: In the 1M2 SLSdesign,the modification to the handlewas
the major departurefrom the standard1M2. Hence, the assessmentof the
performanceof the modified handlewascarefully examined.Within the handle
assembly,the performanceof handlebearings,the solid link assemblyand the
solid link’s needle roller bearing were given special attention. Since niain
assembliessuch as the completehandleor the Solid Link were replacedin
~oticeabIe numbers,their impacton performanceof critical componentssuchas
bearingswas compensatedin assessingthe individual performanceof such
critical components. -

Both Interventionand Age Indices were unfavourablefor completeHandk
Assembly replacementsin pumps upto 3 yearsof age. Breakageof the weld
betweenthe25 mm x 25 mm squarehandlebarandthe 20 mm ND hatu~lepipe
causedmost of thesefailures. This was clearly a design flaw coupledwith
manufacturingweaknesses.Hencethis combinationof handlematerialsshould
be revisedto handlesmadeof 25 mm x 25 mm baronly.
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HandleBearingsshoweda relatively high replacementrate iii both pomp age
groups.

The Solid Link Roller Bearingshoweda slightly high Intervention Index in
pumpsupto3 yearsold. However,Solid Link Assemblieswere replacedbut at
relativelylow rates.

In all componentsof the HandleAssembly,the Age Index for the youngerage
group of pumps was lower than the correspondingAge index valuesof the
older agegroupof pumps.This wasunexpectedsinceit meantthat agerelated
performanceof the Handlewas relatively better for older pumps. While the
exact cause for this problem cannot be clearly identified, the probable
explanations are in the design weaknessmentioned earlier; that the
manufactureof handlesin later production was qualitatively poorer and that
the preventivemaintenancesystem in the field hadbecomemore irregularand
lesseffective.

Cylinder, Plunger & Lower Valve Assemblies : The performanceof the
completeCylinder was examinedasfour independentassemblies,Cylinder.
Plunger,UpperValve andLower Valve, asillustratedin Fig. 2, below.

The replacementof completeCylinders was not
high, but wasstill noticeable,especiallyin pumps
less than3 yearsold. As in the casewith handles,
the replacementof a completeCylinder implied
that other assemblieslike Plunger,UpperValve
and Lower Valve were also replaced.However,
the correspondingcorrections were not made, -

except in the caseof Cup Washersin the Plunger
assembly.This is becausethe data indicatesthat
independentreplacementrates for the Plunger,
Upper Valve and Lower Valve assemblieswere
not high, whereasreplacementrate was high for
Cup Washers.

Plunger Cup Washersshowed relatively high
Intervention Indices in both agegroups. This is
partly becausea replacementof CU~washerswas
counted every time a cylinder assembly was
replaced.

Within the two age groups the performanceof
cylinders in older pumps was noticeable better
thantheir performancein youngerpump.for both the Indices.Again, a clearcut
explanation is difficult since a standard lM2 componentwas used and
performanceof cup washersis not influencedby preventivemaintenance.The
possibleexplanationmust lie in the trend to replacecompletecylinders rather
thanrepaircylindersin the field, at thetime of maintenance.

Pliiuigci
Assdnlbl\

~Uppcr VaRc
— A’~’ciubI~

Lo~~crValve
._- A’~scmbly

Fig. 2: C~IindcrAsscnibl~
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3. Basic Data:

Distribution of Pumps : As mentionedearlier, maintenancehistoriesof 229
pumps, installed in 6 Blocks of coastal Orissa, forms the basis of this
performance analysis. The geographicaldistribution of pumps has been
presentedin Table4, below:

Table4: GeographicalDistribution of Pumps

Distnct Block Numbers

ol Pumps

Aver-ageAge

AgD AgY

Cuttack Aul 4 914 2.5

Chandbali 29 1043 2.86

Rajnagar 148 893 - 2.45

Pun Brabmagin 10 2488 6.82

Dclang 21 1283 3.52

Kanas 17 1267 - 3.47

Totals 229 1046 286

Identity of a Pump : Every pump installed by the Orissa Project was
identifiable by a RegistrationNumberwhich describedits geographicallocation
to a specific place in a village or habitation.The Dateof Installation (Dol) of a
pump,along with its RegistrationNo., becamethe permanentidentity of each
pumpin theprojectarea.This informationwascomputerisedasMasterFiles.

Ei~~ipEt~iiIEn

Pump
trdlion Number

of Installation
Do!

Fig. 3 : identity of a Pump

Date of Closure (DoC) : DoI provided starting point of a pump’s
chronologicalrecord. For the purposeof analysis.a closing dateof 30th Sept.
94 wasset asthe Dateof Closure(DoC), afterwhich dateno furtherdatawas
consideredfor analysis.

Agesof a Pump - AgD & AgY: The agecalculationof a pump was done in
days,AgD and in years,AgY, as the difference betweenthe DoC and the
pump’s Do!.

I-’l.iiip iri~tJljui. Dateof Installation
Dol

Dateol Clo~uie
DoC - 30994

I ig. 4 : Pump Age
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‘Ihe agedistribution of pumps is suniinarisedin Tables5. 1 , 5.2 and 5.3, below.
From Tables5.1 and5.2, it canbeseenthat a majority of the pumps(185out of
229 pumps)were between2 yearsand3 yearsold and that all otheragegroups
had relatively smallernumbersof pumps,between2 to 11.

Becauseof this unevenagedistribution of pumps,the analysisof maintenance
datahasbeendone in two separategroups:
- Pumpsupto3 Years: 196 pumpswith averageageof 2.5 years(Table5.1)

- Pumpsover3 Years: 33 pumpswith averageageof 5.2 years(Table 5.2)

Table5.1: Numbers& Agesof Pumpsupto 3 Years

Age Group

of Pumps

Numbers

of Pumps

A~cragcAge

AgD AgY

I to 2 YearsAge I I (8~) I C)

2 to3 YearsAge - 185 913 2.5

Total 196 9(X) 25

Table 5.2: Numbers& Agesof Pumpsover3 Years

Age Group

of Pumps

Numbers

of Pumps

A’ erageAge

AgD AgY

3 to 4 YearsAge 6 1238 3.4

4to5YearsAge 8

1(1

1715 4.7

Sto6YearsAgc 1887 52

6to 7 YearsAge 2 2406 6.6

7 to 8 YearsAge 7 2592 7 1

Total 33 1908 52

Table5.3 : AgeGroups& AverageAgesof Pumps

AgeGroup Numbers A~eragc Age

of Pumps ol Pumps AgD AgY

1(03 YearsAge Group 196 9(X) 25

4to8YcarsAgcGioup 33 1908 52

‘bLat 229 1047 2.87

4. MaintenanceData - Definition ofTerms:

Date of Service (DoS) : This was the date on which a pump undenvent
maintenanceof any kind. By definition the DoS would haveto be more recent
in time thanDol. Also a pumpcould needmaintenancemore thanonce.Hence,
themaintenancehistory of a punip could havemorethanone DoS.

Ageof Service (AgS) : Age of Service,in days. wasthe differencebetween
DoS and Dol. While AgS could he mathematicallyexpressedasAgS = DoS-l)ol
for the first maintenanceoccurrencein a pump, in casesof PLIll~PSshowing
multiple occurrencesof maintenance,AgS wascomputedasthe periodof time
betweentwo consecutiveI)oSs.
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~:~

Dateof Installation
Dob

Dateof Senice
DoS

Fig. 5: Dateof Service & Age of Service

Pump Assembly & Pump Component : The nature of a maintenance
interventionwasdescribedby specifyingthe Assembly andComponentwhich
wasreplaced.While informationon Condition of the Componentand Natureof
MaintenanceAction was available, data revealedthat, by and large, most
interventionswere replacementof Components. Fig. 5 shows the Assemblies
of the pump.

Solid Link
Assembly -

Water‘lank
Asscmbly

Cylinder
Assembly

HandleAssembly

I leadAssembly

PlungerAssembly

UpperVaRcAssembly

Lx)\; erVahcAssembly

Fig. 6: Assembliesof the 1M2 SLS Pump

Maintenance Intervention : An Interventionto a pump wasa record of’ au
Assembly or Componentsneedingreplacement.On a given I)oS.a pLump could
need attention to a number of Assembliesor Components.hence,a pump
history couldshow multiple interventionsfor the sameDoS.

Age of Intervention (AgI) : This wasan age calculation, in days. for each
Intervention.Since eachInterventionhad its DoS, the basiccomputation was
similar to thecomputationof Ageof Service,i.e.,Agi = DoS-Dol.
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However,AgI computationsneededcorrectionssincemultiple liflerventions of
a particulartype (i.e. the samepump needingthe sameAssembly!Component
replacement)could occur with different DoS. Correctedvaluesof AgI were
arrived at by sorting the maintenancehistories of pumps by the Type of
Intervention.After the first Agi computation(as DoS-Dol), subsequentAgis
were calculated as the difference betweenconsecutiveDoSs for the same
pump.

5. Methodology of Data Analysis & Results:

5.lOccurrence of MaintenanceService:

Master File information of RegistrationNumbersand Dates of Installation
provided the identity of eachpump.againstwhich, TransactionFileswere built
with chronologicalrecordsof Interventionsby Date of Service,Assembly and
Component.

As mentionedearlier, this method of data compilation led to recording an
Interventionto eachComponentas an independentmaintenanceevent.When
examiningdataof DoS only (and not Numbersof InterventionsnorTypes of
Intervention)the resultantduplication of DoSs wascompensatedby counting
unique DoSsto the samepump.This analysisof dataon occurrencesof DoS
hasbeenpresentedin Table 6.

Table6: Occurrenceof Datesof Service

Fi equcnc~of
Datesof Senice

Nos. of Pumpsin Age Grotip

~ 3 Years > ~ Years FoUl

Single Dateof Service 147 13 16(1

4k)Two Datesof Senice 3 1 9

ThreeDalcsol Ser~ice II 4 15

10Four Dalesof Senice 7 3

Fi ye Datesof Senice

Six Datesof Senicc

I I

33

Total Nos. of Datesol Senice 270 78 348

Total Nos of Pumps 196 33 229

AverageAgeof Pumps 25 Yrs 5.2Yrs 2.87Yr-s.

Avg No. of SenicefPumpIYcar 055 0.45 0.52

It canbe seenfrom the abovetable that the averagenumberof DoS per pump
per year varied only slightly betweenthe two age groups of pumps. The
averageserviceneedsof the older agegroup was slightly lower. For ~LIIfl~S
upto 3 yearsold, this valuewas 0.55. for pumpsover 3 yearsold, this value
was0.45, and the overall averagewas0.52servicesperpumpper year.
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This observationis consistentwith earlierstudies*of pump performance,which
haveshown that maintenanceneedsof younger pumpsare relatively higher
thanthat of olderpumps.

5.2 Occurrencesof MaintenanceInterventions:

The numberof Interventionsof oneparticularType and its correspondingAges
of Interventionwascompiledfrom the abovehistoriesand thenaveraged.The
results, i.e., the numberof Interventionsneededto eachPump Assemblyand
Component,and the AverageAgI of eachspecific Type of Intervention, are
summarisedin Table7 and are given in detail in Annexure 1; Tables9. 1 to 9.3
andTables10.1 to 10.3.

Table7 : Types,NumbersandAgesof Interventions

T~pcof
Intenention

Pumps�3 Yeais Pumps>3 Ycais
Numbers~l Mg. Numbersof Mg.

Assembly Component Pumps lnicnn AgI Pumps Intenn AgI
Head 1-lead 1 1 276 2 2 1309

lnsp. Cover 1 1 975
Insp.CoserBolt 2 2 295 1 1 975
Nut & Bolt 7 7 165 11 15 660

handle Assembly 43 46 265 1 1 458
AsIc 4 4 275 2 2 756
AsleNut 1 1 1193
Bearing 61 72 255 20 25 851
Solid L Roller brg. 24 28 286 1 776
Solid Link Ass~ 13 13 280 I 776

WaterTank Assernbl~ 2 2 164 3 4 1124
Nut & Bolt 42 45 241 (i 7

— —

966
Cylinder

Plunger

Bod~ I 1 543

1
4
2

2212
975

10-44
621
944

Complete -~

Lofler Cap
Sealing Ring
AsscmbI~

I (~

14
9

16

15
9

362

229
321

— —

3
2

Cup Washer 8k) 92 267 8 10 774
Rod 1 1 550 4 4 122k)
Rod Nut 2 2 1609
Yoke 3 3 287

UpperVa1~e Assembl)
RubberSeating

6 7 261 4 7 221
I I 6

L.o~~erValve Assembly 12 13 203 4 5 945
RubberSeating 2 2 344

In order to understandthe implicationsof the information on interventionsin
comparativeterms, the analysisof Table 7 hasbeenconvertedto relativeterms
in Table8 by the formationof two indices- Intervention Index and AgeIndex.

* Ericksenandothersfrom theDanidaassistedWaterSuppl) andSanitationPioteet in Sri Lanka.
analysingmaintenancedataof about3(XX) pumpsduring 1986-90.~~ereableto establishthat the
ser~ice life of all pumpcomponents~as predictableandI o1lo~~cda dampedhaimonic bcha~iuui
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The Intervention Index is the number of interventions in Table 5, expressedas
percentagesof the total number of pumps. Similarly, Age Index is the Average
Age of Intervention expressed as a percentage of the Average Pump Age, i.e..
Avg. Agi! Avg. AgD.

A low value of Intervention Index would be interpretedasa low percentageof
pumps needing maintenance, and hence would be positive maintenance
attribute. On the other hand, a low Age Index would be an undesirable
atiribtule since it would he i uicrpretcd as the need(or mainienailceat an cai ly
part ol (lie l)Lllnl)’s life.

‘Fable 8: EventsIndex & Age Index Computations

Table8 yields somevery clear conclusions.Thesehavebeendiscussedin detail
earlierin the report,in Section2, Conclusions.

Numbersol Pumps

A~cragcAge - AgD

AsscmbI~
Pump

Component

Pumps �3 Years
196 pumps
900 days

Punips>3 Ycais
33 puii~ps
19()8 da~s

1 ntcrvn.
lndc~

Age
1ndc~

Inter’n.
1ndc~

Age
1ndc~

Head Head

lnsp. Co~cr

Insp.Co~crBolt

Nut & Bolt

1-laridle Assembly

A~lc

Axle Nut

Bcanng

Solid L. Roller brg.

Solid Link Ass~

WaterTank Asscmbl)

Nut & Bolt

Cylinder Body

Complete

Lofler Cap

Scaling Ring

Plunger Assembly

Cup Washer

Rod
Rod Nut

Yoke

UpperValve Asscmbl~__________

Rubber Seating

0.5% 30.7%

10% 328%
36% 183%

21.9% 29.4%
20% 30.6%

311%

12.2%
28.3%

318%

66% 311%

I 0%

21 4%

1R2%
26.8%

0.5% ft)3%
82% 403%

7l% 25.5%
46% 35.7%

408%
05%

29.7%

61.1%

15% 319%

3.1% 29.0%

05% (17%

6.1% 68.6%
30%
30%

51.1%
51.1%

33.3% 34.6%

3.0% 24.()%
6.1%
30%

606%
~3.(Y7~

39.6%

625%

‘146%
‘107%

3)% 40.7%

9 1%

182%
SRQ%
506%

3.0% 115.9%

3.0%

3(y3
9.1%

51 1%

~4.7%

325%

61% 49.5%
24.2%
12.1%
6 1%

406%
63.9%

84.3%

12.1% 11.6%

1.L)~~crVaI~e Assenibl~

RubberSeating

6 1% 22.6%
I 0% 38.2%

495%
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Anuexure 1

Dataon Pumpsupto 3 Years old

Table9.1 : Numbersof Pumps& theirAges

Table93 : Nature& AverageInterval ofReplacement

10 ~

.1

Typeol mIenention

Pump

Assembly Component

Intenentions

Nos. A~erage

AgeDavs

Occurrencesof
Multiple Interventions

hlc~i Assembly I 276

lnsp Co’cr bolt 2 295
Nut-Bolt 7 165

I kindle Assembly 46 265 Twice on 3 pumps

Axle 4 275

Bearing

Solid Link Assy.

72

13

255

280

Twice on7 pumps,
3 times on 2 pumps

Twice on 4 pumpsSL Roller Bearing 28 286

WaierTank Assembly 2 164

Nut-Bolt 45 241 ice on3 pumps

Cylinder Complete 16 362

Body 1 543

Scaling Ring 15 362

UpperValve Assembly 6 261 Twice on 1 pump

Rubber Seating 1 6

Plungcr Assembly 9 321

Cup Washer 92 267 T~~iccon 8 pumps,
3 limes on 2 pumps

Follower
——

I 172

Rod 1 550

Yoke 3 287

Lower Valve Assemby 13 203 Twice on 1 pump

RubberSeating 2 344

Pumps in AgeGroup Nos. A~crageAge

Days Years

1 to 2 YearsAgc 11 689 1.9

2to3YearsAgc 185 913 2.5

Total 196 900 2.5

Table9.2: MaintenanceNeedby Dateof Service

Frequencyof Datesof Service Nos.of Pumps

Single Dateof Senice 147

Iwo Datesof Scivice 3 I

ThreeDates of Service 11

Four Datesof Service 7

TotalNos. of Pumps 196

TotalNos. of Datesof Sen. 270
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Data onPumps over 3 Yearsold

Table 10.1:Numbersof Pumps& theirAges

Pumpsin AgeGroup Nos. AvemgeAge

Days Years

3 to 4 YearsAge 6 1238 3.4

4to5YearsAge 8 1715 4.7

5 toó YearsAge 10 1887 5~

6to7YearsAge 2 2406

—

6.6

7to8Ycars Age 7 2592 7.1

Total 33 1908 5.2

‘Fable 10.2: MaintenanceNeedsby Dateof Service

Frequencyof Datesof Service Nos.of Pumps

Single Dateof Senice 13

Two Datesof Service 9

ThreeDatesof Senicc 4

Four Datesof Senicc 3

Five Datesof Service

Six Datesof Service 3

Total Nos. of Pumps 33

Total Nos. of Datesof Scrv. 78

Table 103 : Nature& AverageInterval ofReplacement

Typeof Intencntion
Pump

Assembly Component

Intenentions
Nos. Avemge

AgcDa~c

Occurrencesof
Multiple Interventions

Head Assembly 2 1309
Isp. Cover I 975
Insp._Coverbolt 1 975

Nut-Bolt 15 ô6() Twice on I pump,
3 timeson 1 pump

Handle Assembly 1 458

A~Ie 2 756

A’l.lenut 1 1193 -

Bcanng 25 851 Twice on5 pumps

Solid LinkAss). 1 776

SL Roller Beating 1 776

WaterTank Assembly 4 1124 T~~iccon 1 pump

Nut-Bolt 7 966 T~~iceonI pumps

Cylinder Complete 1 975

13od~ 1 2212

Lo~erCap

SealingRing

1 1044
4 621 T~~iccon1 pump

UpperValsc Asscnibl~ 7 221 4 times on I pump

Plunger Asscmbl)

Cup Washer

2

10

944

774 3 timeson 1 pump

Rod 4 1220

Rod nut 2 1609
Lower Valve Assemby 5 945 Twice on I pump
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