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« KIS : AF23T$2.69 c/kWh, UAE T$2.99¢c/kWh

« BN TI—UT$5.3c/kWh, F1 YT $4.9c/kWh, EOvOT

$3.0c/kWh
« RETELSS50MWhDPVRERELYDDHD

» “Solar becomes the cheapest source of electricity generation in many

places including China and India” (F. Birol, executive Director, NEA,

2017 WEO)

A. Omoto, Titech
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2040 FICEBNHEBAFRRI AL T —THICEICBFEBRERT

BEMA( Frameworkagreement, June201)

Lise Nordin (Swedish Green Party),
Minister Ibrahim Baylan (Swedish Social
Democratic Party), Lars Hjdlmered
(Moderate Party), Rickard Nordin
(Centre Party) and Penilla Gunther
(Christian Democrats) took part in the
press conference.

Photo: Jens Perssorn/Government
Offices

[Source]

http://www. government. se/articles/2016/
06/agreement-on-swedish-energy- policy/
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» FIT (Feed—in—Tariff), PTC (Production Tax Credit), RPS
(Renewable Portfolio Standard)ZzEDTIEA FE
o FIT: HG/NEMEICLEGLI-EEMBERTET SLETHIMEFER
DR AZRET SBUERF K
- :0)J::)fiiﬁ‘é%l:(il;l'ltd)ﬂt*']%ﬁ%
. BEBRADE AN
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3 REZEZEITVIEF~DEE (BRHZTEIL, EEf)
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AniEcEERzHE >R ELGCRELLER
4. TEDBE BEIHEHHNIHEZBEL TZLD
ADEHELTEEDHIREXZICENDIEL
. CNLFERIIHIHEEESH H(MIT Utilities of the Future,
UK Upper house report)
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Carbon intensity of electricity generation systems Oct 2016 -Sept 2017 |Chart 2)

Share of non-hydro renewables wind, solar & biomass Oct 2016 - Sept 2017 [Chart 1)
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ZWNW T — ILHADHRIBEPTCE
IZLHBNERHETEXRD2/3
DEFHEEFIIFBEEFETH
UVRREIZ(MITERZE, March2017)

MIT Center for Energy and Environmental Policy Research

Working Paper Series|

Early Nuclear Retirements in
Deregulated U.S. Markets:
Causes, Implications and
Policy Options

GEOFFREY HARATYK

MARCH2017 CEEPRWP 2017-009

A. Omoto, Titech
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Figure 4: Generation Supply Curve in Wind-Rich Region
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ADYRG~DEB(FAEREEIZLTULNSH?
v’ fitL(Dread)
v HllfE1RI BE T4 (Control)
v BREDEDMNED(s itanatural risk or aman-made one?
v EIR~DE 5 (Choice)
v FRHRANDEZE (Effects on children and on futurg
v #1732 X4 (New risk)
v’ %034 (Awareness) )
v B ANDEED AT RE M\ (BISEibitiTy of personal impact)
v & *H{E2E (Cost-benefitratio)
vV (YROEEAHTEDAD) {EFE (Trust)
v BZEDERE (Memory of risk)
v EFREZE R 8972 A AYY (Spread over time and space)
vV BADREEE EANDFE (Effects on personal safety and personal
properties)
v NIEE(Fairness)
v (BRRED)FOtAProcess
[SOURCE] http://www.bvsde.paho.org/tutorial6/i/pdf/topic_04.pdf
A. Omoto, Titech BVSDE: Virtual Library of Sustainable Development and Environmental Health 26
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1.CNS(RFHEREFEH)

V2ELERGERETRISGVEDREIZLHST

HRFETE, RBICESBEICEALEH
RIRRD TG E Y B i

2. IAEA Specific Safety Requirement-2/1, Rev.1
BHIXKRIZ RS Y E Rt Fpractically eliminate

3. EC Directive 2014/87/EURATOM

A. Omoto, Titech
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Pathways: Allowable Technologies

Average Cost: $/MWh
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Liquid water
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A. Omoto, Titech 36
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Steam accumulator|X =& H D H it

Charlottenberg Power Station Khi Solar | Steam
Steam Accumulator, Berlin Accumulators (2017)

* Built 1929, >600 t steam -3

* 50 MW, from separate
turbine

37

A. Omoto, Titech

H AR (GTHTR300C) IZKBBR KZEDNAT)IFEE

IS Hydrogen Plant

,\‘

274 Loop He Circulator —

Gas Turbine & IHX e
Reactorthermal 600 MWt

Electricity product 300 MWe Reactor Pressure Vessel \
Hydrogen product 6.4X10°m*/d Heat Exchangers

[source] (Gas Turbine High Temperature Reactor of 300 MWe for Cogeneration, X. L Yan et al, JAEA

38
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product
Plant control parameters used inlermedate loop output
Tr - reactor outiet temperature Thermal production
;: - tlur:):ne ml;: ltemperature 900°C plant for _hydroggn .552'
- turbine inlet temperature 5.15 MPa r other industrial een] &
Tx - turbine exhaust termperature
reactor storage
control rods
1 IM to grid
| HTGR
i n M
; oa 134C Ld
T /]
0 JUV
°C 95 \ /
MPa Electric Generator
325 kg/s 170 MWt 203 MWe base
----------------------- B GTHTR300C
Hes, Gater Load follow rov.100420
kypass valve
Precooler Tx 615°C

Flow control valves used

CV - flow bypass control valve

IV - inventory control valve

[source] X. L. Yan et al, Evaluation of high temperature gas reactor for demanding

Cogeneration load follow, Journal of Nuclear Science and technology, Vol. 49, January 2012, pp.121-131
A. Omoto, Titech
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He flow rate/invent
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_—— RUR Wenl

= Defwching Mackii
DIIX Welly
= Vessel Inner Lid
T Vessel Outer Lid
Rector Vosel
= Mot Sabt Extracti
—— Central Reflector
T Sspport Sdn Heat exchanger
~ Shutdown Blade  Newtron
—— Hot Saht Collecto (eflectons
T Contred Rods
——— Gruphite Pebblcs
LEU Pebbles Vessel
s Outer Reflector

T Downcomer

T Core Bared

TS Cold Salt Injectic _ - '
—
- ==~ Divider Plate

FHR Molten Salt o ;¢ cooled
Pebble Bed Fuel Reactor (MSR) Fusion

Terrapower Design

Fluoride Salt-Cooled
High Temperature Reactor [source] C. Forsberg, MIT

A. Omoto, Titech
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Source: World Nuclear Association. Growth required for nuclear energy to supply 25% of electricity in 2050 under demand
forecastof two-degree scenario (see IEA, 2015, Energy Technology Perspectives 2015.
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