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The Study on Power Network System Master Plan in Lao PDR

Schedule of JICA Laos MP Study JICR)  T=Pco &% wrpon Koer

Sep. 2017 Beginning
Stage 1Power Trade Expansion Scenario
Stage 2Power Network System Development Plan
Oct. 2019 F/R Stage 2
Stage 3 GMS Interregional Power Trade
Overall Picture and Issues of Interregional Power Trade

Issues and Their Countermeasures regarding Grid Code for Expansion of GMS
Interregional Power Trade

Revision of Optimal Power Generation Plan of GMS
Proposal of Cooperation Projects

Dec. 2019 DF/R Stage 3

Feb. 2019 F/R
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Regional Features of Electric Power in Laos jfeR)  TEPco Y mpponsomr
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Current Power System in Laos jica)  TEPco ¥ wpon o

* Export-dedicated Transmission Lines and Domestic Power Supply System

* Domestic Power Supply System connected to EGAT by 115 kV interconnections

Existing Export-dedicated Transmission Lines Existing Domestic Power Supply System
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Plan of Domestic r Supply System upto 2030 ;) =rco & merovion Gesid
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Power Supply/ Demand Balance in Domestic System ~_ The Study on Power Network System Master Plan in Lao PDR

8...) r=pco NIPPON KOEI
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Current/Future Power Supply / Demand Balance in .s::)meSt;d_y;nc:;werNetwo’:’:;;m:;:’p.anm L20 PR
Domestic Power Supply System of Laos JICR) TERCO QP mrpoNKoE Gecd

Surplus power occurs in both wet and dry seasons and can be exported to Thailand
because of much development of hydropower stations.
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Domestic Power Supply and Demand Balance by Existing and Under-construction
Power Stations
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Vietnam
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Ideal System Configuration Composed of Hydro-Thermal Generation j'i.CA) T=PCOo. NIPPON KOEI (fepsc))
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Distribution of Hy ropowf;gin Indochina jlk)  TEPco (Y meronKom G
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Change in Power Generation Cost Mixed by . o::)meSt;d_y:,c:;we,Netwo’:’:;:;“::;::.a.,R
Hydropower and Thermal Power (Example) JICR)  TERCO G mrnonon @
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Cost Saving by Alternating Thermal Power to Hydropower ji'c”)‘i) T=PCO &y MIPPON KOEI (erscd
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Mixing of Hydropower and Other Power Sources ji) TEPco /% meeonKor

* Power generation cost can be reduced by adequate mixing of hydropower and thermal
power by interconnections.

» Seasonal changes in hydropower have to be compensated by the seasonal changes of
thermal power. It is preferable for some thermal power plants to make PPA including variable
cost part and fixed cost part for seasonal changes in power outputs.

» Reservoir type hydropower easily follow daily changes in renewable power outputs.

Daily Load Curve

Reservoir hydropower

* To make power supply-demand balancing filling
the gap caused by renewable energy in daily load
curves

* To respond quickly to control system frequency

—
Renewable

energy
(solar power)

000 o Firm Power Solar ® Reservoir Hydro hou rs 2400
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Future Interconnections jica)  TEPco ¥ wpon o

e “System to System”

1. Expansion from “Gen to System” to “System to System” to improve economic efficiency and
power supply reliability

2. “System to System” make it possible to realize GMS power trade with fully utilizing the
power generation of Laos in future.

y N
: Gen —to-System & Gen —to-System &
Main System  Gen System
/ Gen —to-System System —to-System System —to-System Expansioh
~ T~
47,
l . . . -
o—» o—» o—»»
. <« <« «—t
Interconnection o ° °
— — — e o e e o o <+— <+— <+—
(AC) <« o o> «o °o—» +0 o—>
System «° o « 0 o « 0 °—
\ Current & near future Future (2035) Far future
N—

Generators in Main System can be fully utilized.
14



The Study on Power Network System Master Plan in Lao PDR

System Configuration for Power Export in Future jica) TEPco &F¥ mippon KoE o)

i Chema i et
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Issues for synchronous interconnections around Laos ji’c’K’ T=Pco NIPPON KOET

China

. . 100,000 MW
* Domestic power system of Laos is

currently synchronously connected to . 19990090
Thailand only by 115 kV interconnections.

* If current domestic power system of Laos Load.
is synchronously connected to China or Thailand .
Vietnam, it may cause problems. Because 30,000 mw |
all the generators at synchronous A B
operation are forced to respond the 117 =—F/—7—/=311
deviation of loads and power outputs in
this connected system, large power is
going through weak system.(by L )

governors) .
1,000 MW

Vietnam
30,000 MW

* Interconnections may require 500 kV and
supporting generators in Laos.
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Interconnection Method
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fich)  TEPco /¢y mppoy Koer

G-to-system (AC) Laos Neighboring grid
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Current Synchronized Areas jfeR)  TEPco Y mpponsomr
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Roadmap for System-to-system — Current Situation ji’c”fi) T=PCo NIPPON KOEI
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Roadmap for System-to-system jich) TEPcO &F% mpronioe

Commencement of LFC
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Roadmap for System-to-system — Overview jica) TEPCO &% mppon KoE! Gered

Present 2025 2030 2035 2040

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Interconnection | | : Wlth Thailand, Vletnam or China
With Thailand AC-link via 115kV (multiple circuits) AC-llnk 500kV

i 5 ; § (single circuit)
. . . AC-link?
With Vietnam Physically separated e

Power flowy Manual Instruction from NCC operators

control ] { Cverload Protection Relay (OLR)
automatic ; ! i

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Frequency Control Only

Nam Ngum
GF (Governor-free )

Expansion to other major units

LFC (Load-frequency

LFC
Approval of GMS Grid e/ [=[ai (o] 1 AT BTESS
Control)

Code EMS andGens | ing operation
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u
Concept of International PoWhee'ng i i) T=C0 &fY MipPON KoE!
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fich)  TEPco /¢y mppoy Koer

Thank you!
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