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Scenarios

Gov’t target = Carbon neutrality by 2050

1. Gov’t target with offset To limit warming to 1.5 degree Celcius - IPCC

e w/ & w/o carbon capture & storage (CCS)
2. Gov’t target with no offset - “Central”

e Higher priority sectors
e Uncertainty of LULUCF removal

3. Rapid decarbonization (NZ@2040) 1259

P IEA’s recommendation

COZ2 reduction targets

w= % CO2 (NZ40) == % CO2 (NZ50) % CO2 (CN50+10mt Offset)
- %CO2 (PDP2018rev1)

100%

Sensitivity analysis: o,
Aggressive demand response 50%
Higher Pool gas allocation for power sector 25%

0%

2020 2030 2040 2050 2060
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Key milestones in the pathway to net zero

2025
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] 2035
60% of global car
sales are electric

TN T

No new unabated

coal plants approved
for development

~4
50% of heavy truck
sales are electric
No new ICE car sales

Il

1020 GW annual solar
and wind additions

\
Phase-out of Overall net-zero
unabated coal in emissions electricity
A0 s | advanced economies in advanced
8
3 35
30
25
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|
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¥ Net-zero emissions
electricity globally

50% of fuels used

W in aviation are

low-emissions

g <

Phase-out of all
| unabated coal and oil
power plants

2050

Almost 70% of
electricity generation
globally from solar PV

and wind

2040
M Electricity and heat

2045

2050
Other
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The need for a new planning tool: SWITCH

Traditional planning models

e Main supply options: coal, gas, and

nuclear power plants

e EE, RE options are treated as inputs,

not as candidate options

e |nability to optimize solar, other RE

and energy storage independently

SWITCH modules used in this study

J

| Polici Bala

One load
zone

unserved

‘{ Switch model
[ —— |
ncing Energy

roperties

SWITCH 2.0

e Ability to optimize various options: EE,
different types of RE, energy storage,
demand response, etc.

e Designed specifically to optimize planning
of high RE scenarios

e Combines both capacity addition
planning with inter-hour relationships,
with unit commitment capability and
user-defined extensions

e Open-source program and free

Switch-model.org




Demand forecasts (MW): Actual (blue bars) vs Forecasts
(3 utilities system - not including EV load, IPS, self-gen, captive power)

60,000

W Actual Demand

= June1994
Apr1996

- Oct1996

40,000 = Jun1997

= Sep1997

= Sep1998(MER)

== Feb2001
PDP2004

= PDP 2004

== PDP 2007
PDP2007Rev2
PDP2010
PDP2010Rev3
PDP2015

= PDP2018 Rev1

20,000

This study - 3 utilities

GDP Forecast (Billion THB)
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15000
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Energy Load Forecast (GWh)
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2025 2030 2035 2040 2045 2050

B EVLioad [ Behind-meter Consumption 3 Utilities Load

Energy Load Forecast (MW)

80,000
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M Evlicad [ Behind-meter Consumption 3 Utilities Load
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Generation capacity by energy source in MW
400,000

350,000 / \

300,000

250,000

200,000

150,000 k /

100,000

[
- - o - - -

2040 2045 2050
Hydrogen (fuel cells) 106 4,308
Wind 17,125 17,016 17,000
Hydro 9,629 9,629 9,629
MSW 642 612 612
Biomass 7,833 7,833 7,777
Biogas 593 593 593
Solar 199,378 260,326 286,802
Battery 29,671 42,911 51,596
Gas 12,297 9,237 2,150
Coal 110 90
Lignite 2,073 600
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160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

B Hydrogen (fuel cells)
H Wind
B Pump Hydro
MSW
B Gas
Biomass
Biogas
Battery

Solar

New Capacity Addition by MW - Central Case

2022

30

148
258

|
2025 2030
4,333
90 150
0
9,635 19,698

2035

12,667
800
30
1,610
3,548

162
15,277

2040

29,508
113,110

2045
106

13,240
58,356

2050
4,202
4,333
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Tasensnan I Tniiag lu pipeline (lusyuwagonunyutiau)
++»Additional PPAs signed:

sy = TasensviAmgasiu GULF, &un = Tasanisaug
L PAK LAY hd PAK BENG ®  LUANG PRABANG
. >80% wasAiIdInIsHAnTInuATy Tasomstmimasazladums - e 7
- pipeline tflutasensvitAgziaeduy Gulf ~ 2HIANNAUSFUUGS \
b \ \ N
500 & 770 MW 912 MW 1,460 MW
. ? R o .
§ **Sanakam is waiting to sign PPA as
) § well.
e EI R L e . ! ! ol B0 : ol § LI At 1 0:05000 MW RE B|g Lot (M*)
© e I I R L B A B T *»Solar: Gulf = 57.1% of total
) st : capacity
021 2022 2023 2024 2025 2026 2027 2028 2032 ‘:‘Wind: Gulf - 41.7% Of total
capacity
WARITBYA : Wk PDP I 2018 Rev.1, NTEN3 WA #In addition, Map Ta Phut 3 LNG

Terminal is under construction.

*https://themomentum.co/citizen20-renewable-energy/


https://themomentum.co/citizen20-renewable-energy/

A2 LNG f5yus1a16unu LNG Terminal T ldaunsa

LAITUALWRIINURNULIIAULE
(TA59A15 LNG Terminal unuawe 3 Lisiadnudniu)




Production by Energy Source (GWh) - Central Case Production by Energy Source (GWh) - Central Case
100%
o [ B B

600,000 g% = N - e

B Hyd 70%
S e ]
Battery = 50% !
500,000 0
£ aox [ ]
H Wind 30%
.
20% B |
400,000 Solar 10% - e S
= -
B Hydro 2022 2025 2030 2035 2040 2045 2050
300.000 W Hydrogen 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 1.4%
, MSW
Battery 0.0% 0.0% 0.0% 0.1% 13.7% 16.5% 18.1%
M Biogas H Wind 1.8% 1.7% 5.1% 10.4% 6.6% 5.7% 5.3%
Solar 2.3% 10.3% 24.1% 29.7% 49.9% 58.0% 60.0%
200,000 Biomass
W Hydro 13.5% 12.5% 11.4% 10.0% 7.0% 6.0% 5.7%
HLNG MSW 1.1% 1.3% 1.5% 1.3% 0.9% 0.8% 0.7%
100,000 | M Biogas 1.8% 1.7% 1.4% 1.2% 0.8% 0.7% 0.7%
PoolGas
Biomass 10.5% 9.7% 8.3% 14.6% 10.3% 9.2% 8.3%
m Coal B LNG 0.0% 0.0% 12.7% 29.5% 10.7% 3.0% 0.0%
B PoolGas 43.8% 46.5% 23.6% 2.3% 0.0% 0.0% 0.0%
2022 2025 2030 2035 2040 2045 2050  MLignite
H Coal 10.1% 8.3% 5.9% 0.4% 0.2% 0.1% 0.0%
M Lignite 15.2% 8.0% 6.0% 0.7% 0.0% 0.0% 0.0%

Energy Mix — Central Case
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Daily Generation Mix year over year
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lalastauhaannsgatdanadairuann Curtailment

Solar and Wind Curtailment without Hydrogen (%) Solar and Wind Curtailment with Hydrogen (%)
B Solar W Wind B Solar [l Wind

40% 40%

30% 30%

20% 20%

10% II 10% I II

0% 0%

2022 2025 2030 2035 2040 2045 2050 2022 2025 2030 2035 2040 2045 2050
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Demand Response (load flexibility) & Digitization agi
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Assumed Demand Response MW in Economic Value of Demand Response
Different Cases (Baht/Watt)
30000 10
9
25000 3
20000 /
{__1
15000 g
4
10000 .
.
5000 I I I 2
1
2022 2025 2030 2035 2040 2045 2050 2022 2025 2030 2035 2040 2045 2050
®DRI10 ®wDR50 m DRSO m DR10->DR50 ® DR50->DR90
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600000

500000
]

400000

300000 ]

200000 - —
100000 I I I I I .
0 ||
2022 2025 2030 2035 2040 2045 2050

Carbon Neutral 2050 w/ Offset

2022

Central case (NZ @2050)

2025 2020 2035 2040 2045 2050

|
_—
2022 2025

Net Zero @2040

2030 2035 2040 2043 2050

gen_tech

mWind_PPA

mWind
Solar_PPA
Solar
Small_Hydro
Rooftop_PV

m Pumped Hydro
MSW_PPA

mMSW

m Hydro

151}

m Cogen

m Coal

m CCGT

m CaptiveBiomass!
Biomass_PPA

m Biomass
Biogas_PPA
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Electricity Cost (B/kWh) Electricity Cost + Cost of Carbon Emission (B/kWh)
6.00 6.00
40 B/ton 100 B/ton 250 B/ton 500 B/ton 500 B/ton
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
2022 2025 2030 2035 2040 2045 2050 2022 2025 2030 2035 2040 2045 2050

M NZ2040  m Central Case  m CN2050 w/ offset B NZ2040 ™ Central Case M CN2050 w/ offset
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Planning objectives Indicators S1 -CN@2050 w/ offset S1 with CCS $2 - CN@2050 no offset S2 with more DR 53 - Rapid decarbonizatior
Fair & afforda_b!e cost | Cost .Of electr_lc_lty -3.6% +0.6% Central case -2.4% +8.1%
of electricity service provision
Good governance Tra_nsparency,
(transparenc conflict of interest,
parency, broad and
accountability and .
articipation) meaningful
P participation
Energy security - o . N
(adequacy, reliability) Reliability criteria All meet planning criteria
AT e Sox +79% +79% Central case same as Central -115%
environmental and Nox +12% +12% Central case same as Central -30%
social impacts
Land use (solar) 0.86% of land area 0.86% of land area 1.01% of land area 1.04% of land area 1.04% of land area
Meeting climate CO2 emissions - - s - -
targets (2022-2050) 1537 million tons 1212 million tons 1212 million tons 1212 million tons 723 million tons
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Whuanaiunaranemsuau (Carbon 2. uuunweNuIAAINsHAlWAN
NeutralitY) Poll | 1 question | 42 of 85 (49%) participated

T ¢

Poll ended | 1 question | 55 of 75 (73%) participated 1. 2. nuudannmismawnaa lWhatvlefssnzasiae lumsir I ldsudszmea lne (Single Choice) *

. . ) 42742 (100%) answered
1. 111“5@]8U141‘Jﬂﬂﬂ’1“mdtﬂ’miﬂ‘uLiJHﬂE]”Hﬂ”Hﬂ’]‘i‘UE]u (Carbon
Neutr‘ality) ﬂ’][ﬂiﬁ] .¢1. 2050 ’iJ’fin‘gfgiJ”leﬂﬂ Tﬂﬂﬂﬁ“é’ﬂ(ﬂl"ﬂ&l CO2 nih utiw PDP2018 rev 1

azNINILNEaT (Sinale Choice S
55/55 (100%) answered Green PDP 2050 + gaugs CO2 10 aweiu faannmsuandhuaznmsinens
|

MaNsaN s sdanndoanulsamadug (NZ-2050 w/offset)

——— Green PDP 2050 + wawwe CO2 10 dmeiu saomsidinaluladdndu CO2

maNEAN weimsvin e inolidaaianmsysss (NZ-2050 w/o...
|

Green PDP 2050 laslusioswawslnle

|
Livanzan wssduiuly vinbisushinn (NZ-2065) ’ Green PDP 2040 151am CO2 aus illuaudmuiud a.a. 2040
e I
Bimsnzan wseguiuly uaslanvoasimasingd (NZ-20.. (14 . wmilouda 4 wissmsidnmsnovanosduluan (DR) wloansdunundsnulwiin
| |
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