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POWER DEMAND FORECAST IN

Low-level IM¥ANMAR  High-level forecast

MW MW
2021 4250 5092
2022 4585 5723
2023 4996 6431
2024 5443 7227
2025 5930 3121
2026 6461 9125
2027 7039 10253
2028 7668 11520
2029 8353 12944
2030 9100 14542




FIG.1 :DEMAND FORECAST IN
MYANMAR
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Demand Forecast of Power System
. 2020 2021 2022 2023 2030
High Level Forecast (MW) 4,531 5,092 5,723 6,431 14,542
* Low Level Forecast (MW) 4,000 4,250 4,585 4,996 9,100
* Average annual growth rate in High level forecast 12.4%
* Average annual growth rate in Low Level forecast 8.4%

According to MOEE announced the newspaper on 5 Jan 2022;

Max. Power Generation ( Jan2022) 4,200 MW
Suspended Power (LNG to Power) 750 MW
230kV Towers exploded 180 MW
Gas fired & Hydropower Station maintenance 540 MW
Total reduction power 930 MW to 1,470 MW
Current Power Generation 3,270 MW to 2,730 MW

Shortage Power Generation (2022) High Level 5,723 - 3,270 = 2,453 MW
Shortage Power Generation (2022) Low Level 4,585 -2,730 = 1,855 MW

SHORTAGE GENERATION (>40%) 2,453 MW to 1,855 MW

© y




e Hydropower Plants (8 projects)
* Gas Fired Power Plants (3 projects)
* Solar Power Plants (3 projects)

4 Expected incoming power plants

1,692 MW (2025)

480 MW(2019, 2021, 2025)

470 MW (2025)

Power Balance of Myanmar Power Grid in Wet Season _ (MW)

2021 2022 2023
* Gas Fired 1,901 2,036 2,036
e Coal Fired 120 120 120
e Hydropower 3,221 3,224 3,224

Planned Power Source

Gas Fired 135 0 0
Hydropower 3.2 0 0
Solar Energy 0 0 0

tal install power 5,3805,380 5,380
@&

2024 2025
2,036 2,036
120 120
3,224 3,224
0 0

0 0

0 470
5,380 7,738

2026
2,236
120
4,912

470
7,738

~
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Demand power

Install power

Firmed power

Shortage power

o

2021

5,092

5,380

3,270

1,822

2022

5,723

5,380

3,270

2,453

2023 2024
6,431 7,227
5,380 5,380
3,270 3,270
3,161 3,957

2025

8,121

7,738

5,628

2,493

Demand, Install, Firmed & Shortage Power

2026

9,125

7,738

5,628

3,497
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Fig 2 : Demand, Install,Firmed & Shortage
Power
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- Fig. 3 : Run on River Small Hydro Power
Generation
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/- Worhshop for “Run on River Type Low Head ™
Small Power Generation” @ M Eng C Function
Hall on 28-06-2019

* 1. “National Economy can be developed by Utilization of Water Recoueces
& Improvement of River Systems”

Speaker : U Soe Myint, DG (Retired) DWRIRS
2. “Hydro Power Generation in Myanmar: A New Approach”

Speaker : Dr. Prakash W.E,, Senior Consultant, Engineering
Consultancy Services, India.

3. “Prospects of Low-head Water Turbine Development in Myanmar River
Basin.”

Speaker : U KyiThar, MD (Retired) HEG.
4.“Small Hydro Power Locations after pre-feasibility study in Myanmar”

Speaker : U Khin Maung Win (MD), Super Mega Engineering
Co.,Ltd.
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Run on River Type Low Head Hydro Power
Generation

» River flowing round of the year.
» River has normal flow of water & small gradient

» Section of River (width) : 70m ~ 200m (Bank to

Bank)
» Large River: 80m ~ 220m (Bank to Big Island)

» Water Head minimum 3.5m (11’).




Run On River Concept & Principles
e Run of River method is further modified on basis

landscape, site condition & requirement.

* Run of River using small dam/weir to create

water head for Power Generation in flow of river.

» Power House Building and Sluice Gates (to
regulate flow) will act as small dam whole or

partially across river.

{2




M Fig. 4 : Run of River Small Hydro Power Generation w
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Run on River Concept & Principles
(Continued)

®Power House: Dam as well as housing Turbine and

Generator.

® Sluice Gates: manage regulate flow/ flow control system

change from Run of River to Run on River.
® Water flow variation is not quite significant.

® Myanmar has an advantage of having such rivers and can
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Fig. 5: Allowing River Flow Through Sluice Gates and
Turbines.
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Fig. 6 : Allowing Free Flow Through Partially
Open River
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Run on River (Continued)

* River Flow : fully obstructed by Power House
Building, controlled by Sluice Gates.

* Power House Wall : Intake Area & Head race Area.

 Front House Wall : Tail race Gates

e Sluice Gates : Adjusting Flow (Q) & Water Head (H).

o Afflux Phenomenon : The water level difference
created between upstream & downstream is the water

head for Turbine.

{2




Run on River (Continued)
1. ~ River Water Flow

Power Generation Capacity >> 2. ~ River Cross Section

3. ~ Water Head at Power

House
WaterHead 4 mto8m >> 6 MW to 30 MW

Power Generation >> every 5km in stretch of

river flow

When (Q) is less, Head (H) is created higher by raising

Sluice Gates
@
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: Ohio River Main Stem, Navigation




Fig. 8: Ohio River Low Head Hydro, Ship Lock &
Turbine House (United States)
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Fig. 9: Ohio River Low Head Hydro, Ship Lock &
Turbines. (United State)
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Fig. 10: Ohio River Low Head Hydro, Ship Lock &
Turbine House, (United States)
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Fig. 9: Ohio River Low Head Hydro, Ship Lock and
Turbine House, (United States)
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Fig. 10: Hydro Power Plant on Ohio River
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Run on River (Continued)

The Length of River 100km long >> Generate 200MW

The Large River has Big Islands in between, full

obstruction by Power House and Sluice Gates, other
side can be used Cargo Ship, Ferries.

The Small River full obstruction and partial obstruction

allowing partial free flow of water for purpose of Boats
and Ferries (if needed).

The basic hydraulic principle is Afflux Phenomenon

(-







Fig. 12: Small Hydro Power RoR @ Canada
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Fig. 13: Small Hydro Power RoR @ India
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Run on River (End)

J Power House building & sluice gates occupy around 75%

width of river.

O The raise of water study has been undertaken in model

study as well as in Computational Fluid Dynamics (CFD)

simulation model.

dSluice Gates play very important role for controlling flow

of water and getting water head properly, upstream &

@downstream side level management, also mitigation of

/




PROPOSED HYDRO POWER PROJECT
‘ONFE’

NEAR TANINTHARYI TOWN, TANINTHARYI RIVER,
Lattitude 12.1634N & Longitude 99.0618E

TANINTHARYI| REGION (Southern Myanmar)

L




Fig. 14: Tanintharyi Town, Southern

MYANMAR | 6
River Map
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Fig. 15: Proposed Hydro Power Project Location near
Tanintharyi Town.
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Fig. 16 : Cross Section View of Tanintharyi Town,
Hydro Power Plant Project (5x3 MW=15MW)

CROSS SECTION VIEW OF TANINTHARYI TOWN, HYDRO POWER PLANT PROJECT
(5 x 3MW = 15MW)
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Fig. 17

LAYOUT - 1

HYDRO POWER PROJECT (5 x 3MW
SITE LAYOUT AT TANINTHARYI TOWN, MYANMAR
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Fig. 18 : Typical Power House Section
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Technical Specification

e Turbine Type : Horizontal Full Kaplan Turbine
 Generated Capacity : 15 MW ( 3.0MWXxS5 units)
e Power House : 60m Lx44m Wx25m H
e Sluice Gate : 26 nos., 4.5m Wx4.5m H

e Total Number of Hours of operation per day : 24

@- Total Number of Days of operation per year : 275
S




Financial Feasibility

* Generation : 15 MW ( 3MW x 5 units )
 Power Generated : 82.47 Million kwh /year
* Project Cost : 23.77 Million USD

 Repayment of Capital : 6.5 years

* Project showing attractive ( IRR 24.24% & DSCR

© 1.9




PROPOSED HYDRO POWER PROJECT ‘TWO’

NEAR DANUBYU TOWN, AYERWADDY RIVER,
Latitude 17.2187N & Longitude 95.6062E

AYERWADDY REGION (Western Myanmar)
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Fig. 20: Near Danu Byu Town, Ayerwaddy River
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Fig. 21 : Proposed Hydro Power Project
Danu Byu
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Fig. 22 : Proposed Hydro Power Project (C
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Danu Byu Hydro Power Project Between

Fig. 23

Small Island and West Bank
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: Fig. 24 : Cross Section View of Ayerwaddy River Near A

Danu Byu Town
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Fig. 25 : Site Layout at Danu Byu Project,
Ayeyarwaddy River Between Small Island and West

Ranl
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Fig. 26 : Typical Power House Section
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, Gearbox & Generator
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Section

Fig. 27
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Technical Specification

e Turbine Type : Horizontal Full Kaplan Turbine
* Generated Capacity : 12.5 MW ( 2.5MWXxS5 units)
e Power House : 40m Lx44m Wx25m H

e Sluice Gate : 11 nos., 4.5m Wx4.5m H

e Total Number of Hours of operation per day : 24

@- Total Number of Days of operation per year : 330
S




Technical Specification (End)

 Water Head : 4m to 6m
o Water Discharge (Q) : 400 m3/s to 2500 m3/s
* Width of River Section : 100m (328’)

e Annual Generated Power : 82.47 million units




© 1.9

Financial Feasibility

* Generation : 12.5 MW ( 2.5MW x 5 units )
 Power Generated : 82.47 Million kwh/year
* Project Cost : 23.77 Million USD

 Repayment of Capital : 6.5 years

* Project showing attractive ( IRR 24.24% & DSCR




Advantages
» Concept is simple and can be used for River

Flowing in general terrain.

e Hydraulic principles are used innovative &

execution of construction is not difficult.

» Different locations on long stretch of River

works out to be cheaper in Power Distribution

e No Environmental issues, eco-system friendly

@




Advantages (Continued)

 The River water flowing all months (except in
May & June flow reduce)

e Financial feasibility study is attractive and
repayment of capital 6.5 years

 Maintenance & Operational cost is quite low

e Every 5 km (3 mile) distances of flow of river by
adopting Run on River phenomenon.
(>




Advantages (End)

» Power Consumption in Power Plant 1.0% to 1.5%,
(Thermal 10%)

e Construction and Commissioning time within 24

months
e Mitigation of Flood

* No require HV Transmission Line, only MV

Distribution Line.

Lo




Fig. 28: Pit Type HFK General 3D View




Fig. 29: Pit Type HFK General 3D View




Fig. 30: Pit Type HFK General 3D View




Fig. 31: Pit Type HFK General 3D View
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Fig. 32: Pit Type HFK Hydraulic Passage




Fig. 33: Pit Type HFK Hydraulic Passage




Fig. 34: Pit Type HFK Hydraulic Passage
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Fig. 35: Pit Type HFK Front View at Runner Chamber




Fig. 36: Pit Type HFK Front View at Runner




Fig. 37: Pit Type HFK Sectional Views
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Fig. 38: Pit Type HFK Sectional View
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Fig. 39: Pit Type HFK Sectional View
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Fig. 40: Gear Box and Generator View
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Fig. 41: Turbines and Control Panels View




Fig. 42: Sluice Gates Section View
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Fig. 44: Hydro Power Project, India
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Fig. 45: Typical Hydro Power Plant — Run on River




SUMMARY

* The study on Hydro Power Generation in
Myanmar clearly show that very much possible
by adopting Run on River method.

* RoR Hydro Power Generation is a simple & Low
cost solution for Power Generation.

e This method will help in less dependence on long
haul transmission line.

* At remote places also power can be generated
and distributed.
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SUMMARY (Continued)
e The Transportation purpose (MRT System) will be

utilized RoR Hydro Power and standby power
should be National Grid.

e The various possibility of putting up Hydro Power
Plants without causing, any environmental issues,

low cost and optimum time for Construction.

e Micro Project (1kW to 100kW ) is possible in villages

which can be generated and distributed.
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SUMMARY (Continued)

» We may save a lot of fossil fuel,

For Tanintharyi Project per Annual running:

* 4,200 Tonnes of Fossil Fuel.

* 48,000 Tonnes of CO2 emission can be avoided.

e 330 Tonnes of SO2 can be avoided in
atmosphere.

(Research and discovered by Spanish Institute of
Diversification and Conservation of energy
IDEA)

@




SUMMARY (End)

» We may save a lot of fossil fuel;

For Danubyu Project per Annual running:

* 3,500 Tonnes of Fossil Fuel.

* 40,000 Tonnes of CO2 emission can be avoided.

e 275 Tonnes of SO2 can be avoided in

atmosphere

(Research and discovered by Spanish Institute of
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