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Bahan (Masukan) Diskusi RUU EBT

2 ]

1 Pengalaman Jepang dalam 0 Catatan
mengelola sinergi dan bauran Acuan: RUU EBT & Naskah
sumber energi fosil, terbarukan Akademis, UU 10/1997 (pasal-2
dan nuklir. yang diamandemen oleh UU

7 Pengalaman Jepang dalam Cipta Kerja: Ketenaganukliran,

. . Pasal 43)
tatakelola energi nuklir lewat . .
Undang-Undang. Tujuan: s§bag?’| bqhgn
) . . perbandingan” mengingat

o Saran pribadi terhadap isi RUU kondisi Jepang dan Indonesia

EBT. yang berbeda dan sejarah

penggunaan energi nuklir di
Jepang sudah berjalan lama dan
matang.
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_ dan sumber-2 energi

-Pengalaman Jepang

-Fokus pada Energi Terbarukan dan Nuklir (Kaitan
dengan RUU EBT)

Liem Peng Hong (2020)



“New Energy” Act (Jepang)

Renewable Energy

New Energy Energi Baru (10)

Power Generation Field Thermal Field

Solar power generation Utilization of solar thermal

Wind power generation Use of the heat from

. . temperature differentials
Biomass power generation

Small & medium-scale hydroelectric Biomass heat use
power generation (1,000kW or less) Use of show and ice

Geothermal heat
(Binary power generation only)

Biomass fuel fabrication
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O

“Energi Baru”: (1) Sumber
energi yang secara
teknologi telah mencapai
tahap bisa digunakan tapi
masih belum bisa
didayagunakan secara
penuh karena hambatan
ekonomi, (2) Ditujukan
untuk menggantikan
sumber energi fosil.

Energi nuklir bukan Energi
Baru (hambatan sosial).



Kaitan dengan RUU EBT

(@ |-

Hambatan Ekonomi ET (Jepang)
Subsidi yang dibayar oleh Konsumen

Undang-Undang mengatur pembayar &
penerima subsidi

Hambatan Sosial Energi Nuklir (Jepang)
Penerimaan Masyarakat, Disparitas Resiko
Tiga Undang-2 Nuklir

Komitmen Jepang (low carbon) terhadap dunia

internasional yang tetap tidak mengorbankan
kepentingan dan ekonomi nasional.

ET: 22~24% (2030)
Nuklir: 20~22% (2030)

Pengurangan 26% CO, di bawah level tahun
2013 (2030)

Tantangan Ekonomi ET (Indonesia)

Asas keberpihakan terhadap daerah-2 tertinggal
di lvar Jawa.

Kebijakan asimetris masing-masing wilayah
dengan melihat kondisi geografis, sumber energi
& industri lokal, infrastruktur yang ada, teknologi
EBT yang cocok dll.

Hambatan SosPolEkHuk Energi Nuklir
(Indonesia)

Keputusan politik Pemerintah Pusat (jangka
panjang, lintas rezim, payung UU, dll.)

Hambatan ekonomi (2) Penerimaan masyarakat (2)

Tekanan internasional (low carbon) terhadap
Indonesia harus dipakai sebagai kesempatan
untuk “memaksa” (lewat diplomasi) pihak
internasional membantu pengembangan ET dan
Nuklir sehingga kepentingan dan ekonomi
nasional tidak dikorbankan.
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Perbandingan Energi Nuklir dan Terbarukan (Jepang)

Solar Power

Wind Power

Waste Power (Biomass Power)

(CMo fear of exhaustion
(JEmits no CO:z or other gases in the process

of power generation

(CNo fear of exhaustion
(JEmits no CO: or other gases in the

(ONo additional CO:z emission by power generation
(OContinuously supplied stable power source among

1

=

Merits process of power generation new energies
(ODue to neighboring the demand area, there
is no transmission loss
(OGenerate at daytime when the demand rises
(ODue to low energy density *, it needs much (ODue to low energy density, it needs OLow generation efficiency
larger area than thermal and nuclear power much larger area than thermal and INeeds further environmental burden reduction
generation for the same amount of power nuclear power generation for the same measures such as dioxin emission control
generation amount of power generation measures and ash reduction
(OUnstable due to no generation at night and | COUnstable due to occasional and season-
low power output in rainy or cloudy days al volatility in wind directions and speed Un’ruk Jepang (fq qu): energi
Demerits (CHigh costs on facilities (CMakes noises when windmills rotate
COLocations where the wind situation is ‘I‘erbCH'UkOn h(] rus dIdUkung sumber
good are unevenly distributed
OMigh costs on facilties energi lain (termasuk nuklir) demi
kestabilan pasokan listrik
To substitute for a 1,000MW-class nuclear power plant Un’ruk Indonesiq (hqrapcm)- dc:lqm
Necessary . .
Site Area *? Approx. 58 km?, almost the same as the area SkCIlCI, |CIdWCI| dan lokasi yang fepc”l

inside the Yamanote Line (Tokyo Loop Line)

Approx. 214 km?, approx. 3.4 times larger
than the area inside the Yamanote Line

Load Factor

12%

20%

energi nuklir bisa mengkompensasi
demerit ET atau sumber energi
lainnya (prinsip sinergi/bauran

Liem Peng Hong (20: optimal).
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Sinergi/Bauran Penyediaan Energi Primer Jepang

The first oil crisis | |The second oil

crisis|

Nuclear

N

Lecture Note, Sophia Univ. 2019
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19,728PJ
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(Note) 1 PJ (=10 Joules) is equivalent to the amount of heat from approximately 25,800 ki of crude oil (PJ: petajoule).
The calculation method of Total Energy Statistics has been changed since FY1990.
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Sinergi Sumber Energi Fosil, Nuklir, ET Jepang (1)

- Fluktuasi Harian Konsumsi Listrik -
EEEN o Ladure Nots, Sophia Uriiv. 2019
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Sinergi Sumber Energi Fosil, Nuklir, ET Jepang (2)

- Pembangkit Listrik -
o7 LectureNote, Sophia Unv. 2019

Amount of generated electricity Solar, Wind power
5
Dengan sinergi dan
Charaster as bauran sumber-2 energi
electricity power source ini Jepang berhasil
Peaking power source
mempertahankan
G e ey pasokan listrik yang
Intermediate power source hcdeI|, stabil dan
terjangkau.
0 4 8 12 16 20 24 (Time of Day)
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Biaya Pembangkitan Listrik Jepang

(Yen/kWh)
50 {Legend} 43.4

o | "
4.7

2014 2030
Model Model

Wind Solar Hydro Biomass
Nuclear | ool | NG Oil-fired Geothermal *
fired | fired ) Offshore identi Small-hydro | Smal-hydro - ;
Land embedded Mega-solar | Residential | Normal Cnomyni) | (e g Wood-fired | Coal co-fired
Capacity Factor|  70% 70% 70% 30% 10% 20% 30% 83% 12% 12% 45% 60% 60% 87% 70%
i 20 20
I{;'fousﬁgs 40 years | 40 years | 40 years | 40 years | 40 years | 20 years | 20 years | 40 years (30 ﬁ; (aoﬁg 40 years | 40 years | 40 years | 40 years | 40 years
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“ (EB menurut RUU EBT)

1. Karakteristik energi nuklir, siklus bahan bakar,

“sustainability”, “supply chain”, beban
lingkungan dll.

2. Teknologi sensitif, ketergantungan pada pihak
luar.

3. Siklus bahan bakar yang sebaiknya dianut pada
awal introduksi energi nuklir (masukan /saran).

Liem Peng Hong (2020)



Front End

NPP Nuclear Fuel Cycle & Supply Chain (1)

Back End

Dy |

HLW Management
Facility

-9

LWR Closed Fuel Cycle (Jepang)

Uranium Ore

>

Refining Plant

High-level Radioactive Waste (HLW)

Intermediate Storage
Facility of Spent Fuel

[ LW Disp oalFaciiik mm mm [ o o o o o e o e e e o s

Low-level Radicactive Waste (LLW)

x Sensitive Tech.

Uranium Concentrate
{Yellow Cake)
\ [ Q Vendor Dep.

Uranium Hexafluoride

(UFs) ]
Recoverad Uranium

Reprocessing Plant

| |

Recycling
(Recovered uranium / plutonium)

| MOX Fuel Fabrication Plant | | Uranium Enrichment Plant

Kium Hexafluoride

(UFe)

Spent Fuel

MOX Fuel
Uranium Dioxide
(Depleted Uranium)

Uranium FI'I

Liem Peng Hﬁ%%@@@@‘}h"‘mﬁm Plant

Open Cycle

———— -




Proved Reserves of Energy Resources (Front End) (Global)

(F)BR Scenario

Several
Thousand Years
- l\ /‘

109 years f

LWR Scenario

187 tril.m3
[]

861 bil. tons

1.669 tril.
barrels

Front End

Oil* Natural Gas*! Coal*1 Uranium?

(at the end of 2012) (at the end of 2012) (at the end of 2012) (Jan. 2011)

(Note) Reserves-to-production (R/P) ratio=Proven Reserves / Annual Production
RAR (reasonably assured resources) of Uranium is estimeted at a prodaction cost less than USD 130kg/U.
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(F)BR :
(Fast) Breeder Reactor
Reaktor Pembiak

LWR :
Light Water Reactor
PLTN Air Ringan

(Kalau sumber uranium
dipakai dengan laju
konsumsi seperti
sekarang)



Kajian Isi RUU EBT (Masukan untuk penyempurnaan)

Cakupan serta rincian pasal dan Bab IV (Energi Baru) vs Bab V

ayat untuk Energi Baru (Nuklir) (Energi Terbarukan)

terlihat kurang dibcmdi.ng.kom Pasal strategis ET yakni Pasal 36 (4
dengan cakupan dan rincian untuk ayat), Pasal 37 (5 ayat) tidak ditemui
Energi Terbarukan. untuk EB (Nuklir)

Banyak pasal/ayat penting Bab VIII (Harga Energi Baru dan
diserahkan ke ordinansi di Terbarukan)

bawahnya (Peraturan EB: Pasal 46 (2 ayat) 2

Pemerintah/Presiden/Menteri). EBT: Pasal 47 (6 ayat), rinci dan jelas

UU Cipta Kerja: perbaikan pasal-2

UU 10/1997 memberikan dampak Bab X (Dana Energi Terbarukan)
positif dan kemudahan membuat Tidak ada pasal untuk dana EB
kebijakan di satu tangan (Pemerintah (Nuklir)

Pusat).
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- Pengalaman Jepang dalam Tata Kelola UU Energi Nuklir

Cakupan dan rincian UU Nuklir Jepang (dalam RUU
EBT adalah pasal-2 yang menyangkut EB khususnya
Energi Nuklir: Pasal 36 dan Pasal 37).

Catatan: hanya untuk bahan perbandingan
mengingat kondisi Jepang dan Indonesia yang
berbeda, dan sejarah penggunaan energi nuklir di
Jepang sudah berjalan lama dan matang.

Liem Peng Hong (2020)



o) Pemangku Kebijakan Energi Nuklir (Jepang)

Ministry of Environment Cabinet Office Ministry of Economy, Trade Ministry of Foreign Ministry of Education,
(MOE) (CAO) and Industry (METI) Affair Culture, ?::::ég;n;nce and @
| | | | [
B NRA 7] AEC 9 ANRE MOFA MEXT Untuk Indonesia:
Govermnmental
Bodies Regulation, Disaster, Promotion of Nuclear Energy Policy NPT, International  Basic, Fundamental Nuclear -MPTN (UU 1 O/] 997,
Security Energy Utilization Decision Treaty _ Energy Research

Utilization of RI land Radiation pasa | 5) pe r|u d i I anti k

B JAEA dan difungsikan.

Supervise .
R & D, Monju Op. Management -Menlngkoﬂkqn
i (1) peranan industri

JNFL EPC ; -------------------------- Problem Solving nGS|onGI dqlam
Research Request, Request, menin g k a tk an
Re ing. Enrichment FEPC Result Return Share of Risk
processing, Enrichment, T
LLW Disposal andUﬂan lokal (RUU
Federation of EPC
In\;:::i)l;n Pasal 1 6)’
Vendors, Nuclear Peer Review
: Energy Supply Chains 9 Proposal (2) kemqmpucm
Recommendation
BATAN, BAPETEN,

_ _ _ o
Jicc JAIF JANSI .
Lembaga Litbang

Related terkait (RUU Pasal 17).

Organizations
JINED NUMO




Pengembangan Energi Nuklir Berdasarkan 3 Undang-Undang Nuklir (Jepang)

~——TaxTare

(DLaw on Tax for Promotion of Electric Power Development (Cons:fners)

from draft budget for fiscal 2015

Until Sep.2003 JPY 0.445/kWh

Oct.2003 - Mar.2005 JPY 0.425/kWh
Apr.2005 - Mar.2007 JPY 0.40/kWh (Tax for Promotion of Electric Power Development)

Apr.2007 From JPY 0.375/kWh JPY 323 billion *

(1,2 and @are called “Electric Power Development
based on the Three Laws”. JPY 304.2 billion

JPY 27 .1
billion

| (@Z)Law on Special Accounts l

JPY 17.3
billion | Measures for Electric Power Plant Location Accounts | Electric Power Generation Diversification Accounts | Nuclear Safety Regulation Measures
(Development of power supply region (JPromation of devalopment of power generating facilities etc. (DEnsuring the safety of nuclear power faciliies, atc.
» Develcprment of infragtructure (OMeasures for smoothar power supply iDisaster prevention measures around nuclear facilities
* Industrial development ONuclear safety measures CYHealth managament for victims of nuclaar accidants
(Emergency preparedness measures for power source region CIPromotion of ressarch and development concerning the nuclear fuel cycle
(Promation of public undarstanding of long-life fixed generation facilitios CIPromotion of advanced nuclear science and technalogy
JPY 0.7 (JEnhancemant and strengthening of activities for harmonious coexistence in - | (/Securing safety, and others

power supply regions
(JEnhancement and strengthening of measures for nuclear emergency

preparadness, environmental conservation and safety
(Maasures for anhancement of public understanding of nuclaar powar ganaration

1

billion

to Power Generating Facilities

[@Law on the Development of Areas Adjacenﬂ

and others




Tata Kelola Kebijakan dan Sumber Dana (oleh 3 UU Nuklir)

Pembangunan infra dan Peningkatan pengembangan
industri lokal fasilitas pembangkit listrik
Kesiapan darurat nuklir Peningkatan keselamatan
Peningkatan penerimaan nuklir

publik Litbang daur bahan bakar
Peningkatan upaya-2 nuklir

keselamatan dan konservasi Peningkatan litbang teknologi
lingkungan sekitar NPP nuklir maju (Gen. IV, FBR dll.)
Harmonisasi koeksistensi NPP Peningkatan Keselamatan
dengan masyarakat lokal NPP dil.
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Struktur Biaya Listrik Rumah Tangga di Tingkat Konsumen
(Hubungan dengan Energi Nuklir, Terbarukan dan Fosil)

~86 Yen Tax PLTN (0.375/kWh) . . &
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“ Informasi Tambahan
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Singkatan Pemangku Kepentingan

NRA: Nuclear Regulation Authority
AEC: Atomic Energy Commission
MOFA: Ministry of Foreign Affair

METI: Ministry of Economy Trade and
Industry

ANRE: Agency for Natural Resources and
Energy

MEXT: Ministry of Education, Culture,
Sports, Science & Technology

JNFL: Japan Nuclear Fuel Limited
EPC: Electric Power Company
FEPC: Federation of EPC

JAIF: Japan Atomic Industrial Forum

JICC: JAIF International Cooperation
Center

JINED: International Nuclear Energy
Development of Japan

NUMO: Nuclear Waste Management of
Japan

JANSI: Japan Nuclear Safety Institute

CRIEPI: Central Research Institute of
Electric Power Industry

NRRC: Nuclear Risk Research Center
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