
The water is flowing regularly in the cannelstartingfrom the

maingateof theDam. Along thecanneltherearesomeplaces

formed like a mini water fall making soundthat can be hear

from a distance. It is nothingstrangeto the villagers from the

nearby villagessincethe damwasconstructedandoperating

everyday'sin 24 hrsnonstop.

1. Originality

The Original Design

The design of mini hydro power plant by using irrigation water was

createdto coincidewith the constructeddrop structuresand the locally

availablematerials. After studyingthe designof dropsstructureandsite

investigatingthe locationfor installationof hydropowerplant is selected

with the basiccriteria suchas working head(drop height) vicinities of

villages, numberof householdsand possibilitiesof power transmission

line. The plant is installedat the drop structurewhich hasenoughwater

head andflowing waterrateto generatehydropower.

It is oneof the stateof the art to the environmentalengineer

to produceelectricity utilizing irrigation water without losing

themain objectiveof theirrigation system.

In general,Dams are constructedfor the main purposeof

Hydro Power Productionand/or for water supplying to the

agriculturefarm for multiple cropcultivation.

Basedon thewaterflow rateandthedrop(waterheaddifferent) alongthecannel,in addition

with the help of suitablegeneratoravailablein the marketor easyto do arethe realorigin of

this projectstartedto beimplemented.

A watercontrolgateandchannelor casingareto beconstructedto eachunit. Theflowing water

from thecannelis themainsourceof energyto convertelectricitywith thehelpof hydroturbine

which is connectedto thegenerator. Thegeneratedpowercouldbecalculatedasfollowing;

QHP hg=

P = Generated Power  

= Overall efficiency of the turbine

= Specific weight of water (KN/m³)

Q= Flow rate of water (m³/s)

H=Head of water (m)

g
h

1.1 Design

where

The Origin of Project Design
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Ma Mya Dam was constructed mainly to supply irrigation water for multiple crop cultivation.

The drop structure along the cannel of Ma Mya Dam

Ma  

Mya 

Dam
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1.2Application .

Once the mini hydro power plant is installed in the cannel the power generatingis

availableas24 hrs 365 daysa yearas irrigation water is flowing continuously. With this

continuousoutput electricity, not only lighting and recreationin the night time but also

manyproductivitiessuchasbetterycharging& othercottageindustriescanbedonein the

daytime. Electricity is oneof the mostessentialneedsof the rural development. It could

be installedandoperateindependentlydue to the demandof the user. Furthermore,with

this power sourceavailable,the small factory could be relocatedfor their new placeas

lowestproductioncost.

Mini hydro Power Plant

Electrification

Day time usage

Night time usage

24 hrs 

usage

1.3Approach.

This projectis approachedandinstructedby thestateleadersandtheministerof theministry

of agricultureandirrigation whentheymadea sitevisit to theMa Mya Damto find themini

hydro powerproductionwith the assistantof the local technologyandmaterialavailablein

themarketandto implementtheprojectasquick aspossible.

Theelectrificationwith themini hydropowerplant in thecannelof Ma Mya Damis thefirst

of its kind producingelectricity utilized the constructedirrigation facilities irrigation water

in Myanmar. It is completelydesignedand fabricatedby irrigation circle no.9 of Irrigation

Departmentin Ministry of Agriculture andIrrigation.

By this successfulimplementingof mini hydropowerplant at MamyaDam Project,nearby

villages also located near the cannel with efficient drops approachedto the Irrigation

Departmentand requestingto implement the same project for them. They all get the

electricity at present and have chancesof creating opportunities for cottage industry

development.

Two mini hydropowerplant in nearbydamsof Kantin Bilin DamProjectandonein Thonze

Damprojectwerealsoimplementedfor thevillagesrecently. (seetable1)

Therewill be moremini hydropowerplantsplannedto be installedin all irrigation projects

in thewholecountry.

By installing mini hydropowerplant, thepeoplewho live in far from thegrid will get the

chanceto improvehigher living standardandcan developthehealthyenvironment.

Therequiredflow rateto operateturbineis assmallas0.1~0.5 m3/seconly andpropeller

type turbine was selectedfor low headplant with the working head1.0~2.0 meter. It is

small, light weight andcanbe installedvirtually anywhereandthe mainpartsof turbine

couldbedesignedandeasilyfabricatedin local workshop.

Battery Charging



2.1Amount of EmissionsAvoided(CO2, etc. in tons/yr)

2.Environmental And Social Consideration

2.2Community / PeopleParticipation .

The people in this areahas lived without electricity and has

very little knowledgeaboutelectricity. Everyonehadconcerned

about this project since it was laid down the decision of

implementationof this projectasthey fully understoodit could

really benefit to thetheir daily life style andtheway of living.

As the first andpilot project for rural village electrification,the investmentcostfor major parts

is borneby the Irrigation Departmentand the local communityparticipatedin connectionof

powerline, volunteerthe laboringfor carpentrywork andearthwork excavation. The villagers

haveto takeresponsibilityto run the plant by themselvesafter completionof startup andtest

running. Some villagers have been trained for operation and maintenanceof the plant

successfully. The local government authorities (Township, District and State level) also

providedthenecessarymoralsupportandguidanceasthis projectis usefulfor thecommunity.

2.3 Benefits

2.3.1 Benefit to User.

No expenseis neededfor any kinds of fuel to get the sameamountof electricity. It is like a

changingof stoneageto thebeginningof thepresentelectricityworld to this community. With

itôsnew utility access,it is also easyto expectthe regularincomeby creatingsmall business

suchasfrom batterychargingandothercottageindustry.

This projectwasdonatedandhandedover to Myinwartaungvillage. Thebenefit for theuseris

notonly by theeconomicpoint of view but alsofor thesociallivelihood development.

Project Investment Cost(see Chpt.3.4) =  2,450,000  ks

Income from lighting and battery charging (see Chpt.3.5)=     228,000  ks/month

Operation and maintenance cost =     125,000  ks/month

Pay back value of the month =     103,000  ks/month

Pay back value of the year =  1,236,000  ks

If it is set up by economically, the project investment cost would be paid back within 2 years. 

From that point the villagers can get the electricity almost free of charge with small amount of 

operation and maintenance cost equivalent to as low as 35.9 Ks/KWh (US$ 0.03/KWh).

Total installed capacity = 48 KW, 

The operating hours per day = 24 hr 

Total operating hour for year (24 hr x 353day) = 8,472 hr/yr

(with 12days for maintenance)

Total output = 48 KW x 8472 hr/yr/1000 = 406.656 MWhr/yr 

The Amount of Emission Avoided (CO2) = 406.656 MWhr /yr x 0.8tCO2/MWhr

= 325.32 t CO2/yr        

Page.3

Thepeoplelived in Myinwartaungandnearbyvillagesusedcandlesanddieseloil lamp for lighting

beforethe hydropowerplant wasoperatedanddistributedtheelectricity. Somepeopleusedbattery

lampsrechargedby enginedriven chargers. All theselighting systemsare harmful for healthand

affectedto environmentimpactbecauseof heavyCarbonemission. By introducingthehydropower

plant, it couldreducetheCO2 emissionandcouldbedivertedto thehealthyenvironment.



ÉGOVERNMENTôs ENERGY POLICY.

ÉTo maintain the Status of  Energy Independence.

ÉTo promote wider use of New and Renewable 

Sources of Energy.

ÉTo promote Energy Efficiency and Conservation.

ÉTo promote use of Alternative Fuels in Household.

2.3.2 Benefit to Community.

The light in the dark is most invaluable in the developing

countries as it has longtime experiencedwith the nights

without light. With electricity and the modern electric &

electronicappliancesthe enjoymentof the villagers in the

eveningis indescribablein words like more than a country

foodball teamwontheworld cupfinal.

By introducingthehydropowerplant,

The villagerscancreatenew opportunitiessuchas recreationandupgradingliving standardby

watchingTV, betterlearningfor students,introducenewjob andbusiness.

Couldsaveincomeandsharedthis savingfor upgradingthe living standardaslighting by means

of hydropoweris cheaperthancandlesandfuel oil, theyhadeverused.

Createthe employmentand the villagers becomeincomeearnersas they could extendof their

productiontime asmuchastheycouldwith thelight andelectricityavailablein thenight time.

Thecommunityget improvetheir living standardcompareto thelife without electricity.

Mini hydropowerplantableto partially fulfill thenationalelectricitydemandand it is effectedto

developedthe rural village in off grid area. By compilationof mini hydropowerplant, it will

becomeasa mega hydropowerproject (5.2MW seechpt 3.7)and the governmentcansavethe

largeinvestmentcostfor powertransmissionline from thegrid to thesevillagesincluding foreign

exchangeaswell for importingdiesel. Thosethesavedbudgetcouldbesharedfor othernational

developmentactivitiesat anywhere.

2.3.3 Benefit to Country.

Benefit to the Country from this project

(1) Maintain the Status of Energy 

Independence.

(2) Save the foreign currency for the 

purchase of diesel oil.

(3) Help the rural and remote area 

development program.

2.4 Other features.

Benefits from mini hydro power System Application

(1) The cost of investment, operating & maintenance is much cheaper than that of 

using fossil fuel for internal combustion engine getting the same output electricity.

(2)The electrification with mini hydro power systems can create the opportunities 

of the rural people for the better social and economic conditions.

(3)It can also enhance the development of new business opportunities for Private-

sector entrepreneurs for the production of similar system.

(4)Getting chance for further development for small businesses as the electricity 

can get very cheap. 

Even thoughthe install capacityof mini hydropowerplant is rather small (Max: 5 KW), itôs

developmentplays a significant role in enhancinglocal prosperity, poverty alleviation and

promotingtheliving standardof the peoplein ruralareafar from thenationalgrid.
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Memorable moment for villagers



3.Technical, Economical And Market Consideration
3.1 Installed Capacity.

With the drop structureheight different ( effective

head ) thesizeof generatorareselectedas2 kw, 3

kw and 5 kw at the suitable location respectively.

Two units of powerplant aremostly installed

at the drop structure. Water flow rate in irrigation

cannel is 4.25 m3/s and quite sufficient for

hydropowergeneratingas the flow raterequirement

for mini hydropoweredgeneratoris only 0.42m3/s.

3.2 Technical Design.

In the irrigation systemsuchasdropstructure,flume, superpassage,crossdrainageculvert etc

areusuallyconstructedfor thedeliveryof irrigation watereffectively. Producingelectricityby

installinghydroturbineat thedrop in thecannelwithout disturbingnormalirrigation systemis

oneof thesmartideaandgoodinnovationof renewableenergy.

The installed output per unit 2~5KW

Total installed no. 16

Total Installed capacity 48 KW  (pls see detail in table 1)

Table 1. The List of Implemented Mini Hydro Power Plant

It is one of the most importantdesignfactor to

be consideredcarefully for the capability of

power production without effecting from the

minimumto full watersupplyandwater level in

theirrigation cannel.

Therefore the turbine generator units are

designedto operateby controlling full supply

waterlevel in theirrigation canalaswell.

To be able to do so own water channel and

control gate for the mini hydro turbine unit is

necessaryto be installed at the drop structure

wheretheplant is designedto belocated.

Drop No(5)   5 KW-2nos.

Regular Canal
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No Location
Drop Height 

(ft)
Name of Village

No. of 

Household

Installed 

Capacity 

(KW)

Remarks

1 Drop (1) 4 Near Dam Site 50 5

2 Drop (3) 5 Myinwartaung 4

3 Drop (4) 4 Myinwartaung 5

4 Drop (5) 6 Myinwartaung 10

5 Drop (13) 3.5 Ngabatkya 100 6

6 Check Gate 5 Bogyigone 100 6 Thoneze Dam

7 Drop (7) 5 Magyikwin 120 6

8 Check Gate 4 Gayansanpya 80 6

Total 48

From Ma Mya Dam

Kantin Dam

350



In the design consideration, Overall efficiency and mechanical efficiency are assumed as 80 

% and 85 % respectively. To obtain 5-KW for 8 pole generator, the turbine speed to drive the 

generator must be about 750 RPM. 

The design calculations are summarized as 

follows:

Generator Power Output P = 5 KW

Generator Efficiency = 0.85

Mechanical Efficiency = 0.9

Generator Speed Ns =750 rpm

Design Head of Turbine = 2.2 m

From the turbine selection table(Fig 1 ) for low head and small discharge, vertical propeller 

turbine (single effect) was chosen for this project.

Calculated

Specific Speed(Ns)= 727 rpm

Turbine Speed(N)= 762 rpm

Turbine Outlet Dia; (D)= 0.23 m

Turbine Hub Dia; (d)= 0.095 m

Number of Runner Blade= 4 Nos

Number of Guide Vane Blade= 10 Nos

Length of Guide Vane= 0.0848 m

Angle of Guide Vane= 45́

Required flow Rate= 0.416 m3/s 

Velocity of water (inlet)= 0.115 m/s

Area of inlet water channel= 0.3721 m2

2units to be installed every drop
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Fig (1)



3.3 Technical Performance.

The water level difference in height of drop structure

resultsthedifferencein potentialenergyavailable. Power

outlet of mini hydropowerplant aredesignby measuring

theheightof dropstructurewhich is 4 ft heightfor 3-KW

and6 ft height for 5-KW generator.

The technologyfor designand constructionof mini hydro power plant by using irrigation

water is similar to hydropowerplant technology. Irrigation supplied water from canal is

convertedinto mechanicalenergyby hydro turbineto drive rotorof theelectricalgenerator.

Main canalsectionbetweentwo drop structureis servedasbasinby closing the outlet of the

drop structurewith stop log during the irrigation perioddoesnôtmet the designdischarge.

Hydro turbinegeneratorplant are installedat eachsideof the drop structureby creatingthe

inlet waterchannelandcontrolgateonbothsidesof thedropstructuresite.

3.4 Investment Cost. (TheRateof Investment)

To matchwith availablewaterhead,thegeneratorof sizes2 kw, 3kw or 5kw arechosen.

Thecasinganddraft tubeis installedin themiddleportionof dropstructure. It is generating

electricity by slowly releasingwater from the gatetill it reachedthe runningRPM of the

generatorto producethe out put voltage at 220. After that, the hydropowerplant was

operatedsuccessfullyandcould be managethe output power accordingto the designated

install capacity.

Table 2 The project cost of mini hydropower plant

The drop structure

Unit in Action

5 KW TURBINE GENERATOR DESIGNAdjusting Water Gate
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The Rate of Investment = US$ 408/ KW

This project is being

constructed based on the

donationof constructioncircle

(9) for the material and

technical support. The local

people voluntarily participated

in all construction works.

However total project cost is

estimatedasshownin table2 if

it is constructedeconomically

without the benefit of the

mentionedabove.


