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1. Power Development Plan



POWER CAPACITY

Installed capacity mix in September 2016 (%)
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POWER CAPACITY

Installed capacity mix by ownership
in 2016 (%)
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ENERGY PRODUCTION

Expected total production in2016 (%)
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Hydro 65722
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TRANSMISSION SYSTEM

Import from China

Vietnam Transmission System (Sep. 2016)
¢ 03 interconnected regions

¢ 500-220kV transmission grid

T500 Hoa ¢ 500 kV: 26 substations T 25800 MVA;
Binh ¢500 kV line: ~ 7360 km of line

| unt | Quanity

. Mote

A 500kV 500kV substation MVA 25800
A 220kV T500 Da 500KV line km 7360
Importfrom Nang 220KV substation MVA 42040

A 220kV line km 15800

Transmission capacity

Export to

Cambodia
/ 2015 1800 3500
2016 2000 4000
T500 Phu 2017-2020 2400 4000

Lam
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Generation type/Year 2020 2025 2030
Large & Medium Hydro 18,060 17,962 25,400
Power Plant
Small Hydro Power Plant 3,540 4239 5,915
Pump Storage 1,200 2,400
Wind Power 800 2,000 6,000
Biomass 750 1,824 3,281
Solar Power 850 4,000 12,000
Coal - Fired Thermal 26.000 47.600 55 300
Power Plant
Gas Turbine (LNG) 9,000 15,000 19,000
Others N/A N/A 4600
Import 1440 1,448 | 1,554
Total C 60,000 96,500 129,500 D
Pmax (MW) 44224 | 68367 | 100215
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SYSTEM0OS GENERATED POWER I N 2020

Wind Power
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SYSTEMOS GENERATED POWER I N 2
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SYSTEM0OS GENERATED POWER I N 2
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SYSTEM6 S GENERATED POWER I N 2C
Generation type/Year 2020 | 2025 | 2030

Hydro Power & Pump Storage 67 70 71
|Coal - Fired Thermal Power Plant 131 220 304
|Gas Tubine (includes LNG) 44 76 96|
|Others 0 0 33
Import 6 6 7
Renewable Energy 17 28 61
Wind Power 2 4 13
Biomass 3 5 12|
Solar Power 1 6 19|
Small Hydro Power Plant 11 12 18|
Total (TWh) 265 400 572

Generation growth rate

Period2016-2020

Period 2021-2030

11,311,606/annum
7,8-8,8%/annum
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Coal Demand in PDP

Mil. Tons
2017 | 2018 | 2019 | 2020 | 2025 | 2030
1 | Demand 55,2 63,5 76,2 86,4 | 121,5 | 156,6
2 | Domestic Supply 45,6 44,6 46,9 48,2 53,2 56,6
3 | Import Coal (5.500 Kcal/kg) 11,7 21,0 31,5 40,3 70,3 | 102,1
- Import for Coal fire Power Plants 4,3 9,8 18,0 25,1 57,6 86,6

-The domestic coal can only be supplied is arround 45 - 50 Mil Tons/year up

to 2030 for arround 15.000 MW.

-As Revise PDP, in 2020, 2025, 2030, total capacity of the Coal fire PP is
27000MW, 40000MW, 56000MW. Thus, Vietnam have import coal for the

rest.




Power Grid development

Transmission network Investment Plan (Revised PDP VII)

Length of transmission lines 500/ 220kV Capacity of transformer 500/ 220kV
in period 2010 - 2030 in period 2010 -2030
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2010 2015 2020 2025 2030 2010 2015 2020 2025 2030
Lines 2010 | 2015 | 2020 | 2025 | 2030 Transformers | 2010 | 2015 | 2020 | 2025 2030
500 kV (km)| 4.243 | 7.463 | 12.337 @ 16.141 | 18.579 500 kV (MVA) | 11.550 | 26.400 |48.150 | 71.550 | 90.000
220 kV (km) 9.870 = 19.890 | 25.471 30.902 @ 36.206 220 kV (MVA) | 21.039 | 51.277 |87.165 | 124.365 | 171.303
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Total investment capital/Average by year (bil $)

Period 2016-2020 | 2021-2025 | 2026-2030 | 2011-2030
_ 5 28.830/ 27.005/ 32.441/ 110.322/
Generation 5.766 5.401 6.482 5.516
% 73.3% 68.6% 67.1% 70.6%
5 39.353/ 39.349/ 48.280/ 156.303/
% 100% 100% 100% 100%
$ 10.523/ 12.345/ 15.868/ 45,981/
Grid 2.105 2.469 3.174 2.299
% 26.7% 31.4% 32.9% 29.4%
{ 2dzNDOSY
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2. Renewable Development



2. Current development status on
Renewable Energy

( Small Hydro ) ( Biomass ) ( Biogas )

| ........................
— i~

_ﬁ‘:PotentiaI: ~ 2000 MW Potential: N/A
| Present: ~ 150 MW Present; N/A

Potential: ~ 7.000 MW
Present: ~ 1670 MW

( Solar energy ) ( Wind energy )

Potentiél: ~ 45kWh/ne Potential: ~8,000 MW (>=6 m/s) -
Present: ~4 MW Present: 146 MW (30 MW onshore and [
(Households, pilot projects) 99.2 MW gridconnected, 6 MW offrid)

_ Potential: N/A
( M.Solid wastes) ( Ocean energy ) Present: N/A

Potential: ~ 320 MW Potential: N/A
Present: ~ 2.4 MW Present: N/A




Summary on Renewable Energy Policies

Status

RE type — Level Note
Existing | Proposing
Avoided By year, by season (about 5
i el cost UScents/kWh)
. - 7.8 UScents/kWh ..
Wind power FIT revising (Decision 37/2011/QD-TTg) Under revising
- (Combined Heat & Power) CHP:
Biomass FIT 5.8 UScent/kWh
- Generation Cost from imported
coal power plant.
- Land fill gas:7.28 UScent/kWh
Y S - Incineration: 10.05 UScent/kWh
Solar PV Drafting FIT -9.35 US cents/kWh
Biogas FIT Under studying
Geothermal FIT Under studying




2. Renewable Energy Development - Targets

RE Strategy Targets Unit 2020 2030 2050
Electricity Generation from RE| Bil. KWh 101 186 452
Electricity Generation from RE % 38 32 43

Power Generation (Bil. kwWh) 2020 2030 2050

Hydro Power 90 96
Wind Power 2,5 16 53
Solar Power 1,4 35,4 210
Biomass 7,8 37 85
Source: Viet Nambs Renewabl e Energy Devel op nRemdwabi erem)

included hydro power
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