B AFR

cEPELTERZ PEY
FIRLE L

PSP RE IRE RSt £
B¢ FARIHAIEREL
BEFLHAERIZF A

PR . % R105# 1272 28p (=)

WEELRERLCSAERY O REP AR
(o7 BPrigisr £ 855.B1)






3.d ¥ £ 2RI RAES  HIL LR TR
ﬁi?'ﬁﬁ’io[}‘]ﬁbﬁuﬁ-?\_‘ pi(jﬂﬂfi‘) g 3
%ﬁl¥%ﬁi&ﬁ%;$ﬁ Rird w8 ? %7
A ’ﬁ%i/ﬁé’.ﬁfiﬂ#ﬂ.l_

*4,\11[;943:5:]1 XATEER BEUIEEY VAL Rkt h il
E—'.f rw | (IB., ;___1% 'E‘LL: Flr— T8 TE %% fL //J%IFL% rﬂé;l FFB)




ARRIAFZBEFT2FF T E2ELRE R
i R F(IEA)R]Z # cnp &t ;},%(]}J: £ ARFT T
—££iﬁﬁﬁi@%%ﬁ1’éﬁﬂ?ﬁﬁ?ﬁf
EEE SER R o

5.k $PRE D BEEPAOR T 2 TR ARG A

RRs A o 0 BOFE O R o B T A
P RPN YR BEE

6. 2 i REFIT PRI - 2015 FP R T g kit
% CAT (Climate Action Cracker) ¥t 3 -Q R B P & > 5T

ﬁ\m’l-—]%, ’ El ;ljo—’\lfﬁ-f;_"__ S TN

(0]

—
—

BER LRI LB Hh- AR DA BTG o SHL
A& e “J@? Virm BEEE K43 B2 K38 780 1-1=0e00 % (L2
‘\m/ifi'é‘lg--%ﬁée‘m.n:ﬁ]ZOO&‘p FERRE N Z-Frr 2 E ] )o 4




AR T,
B



LR A F AR B o o SALRAE L PRD -

(1)d 4, B B3 28 3t B (Statistisches Bundesamt)2013 2 2015
Eeofip v cHFETEE F T RET (- D )

WRAETZ E 2 R(k4 ~ 2 a2 ArEIF)DOF T
£ 4w+ 109~ 11.0% 10.7% (~11%) ;
A mv}* A w8152 ~ 15.5% 14.2%(~15%) ;

LA fE T ek T2 kT 4w %130 14.82 18.3% o
(Ft HL o t'" ~90%0] ; Bac & B 7 0 FRR)

(Qh T2 L TFET B FH 4 PP PREF PR
ARFFTAR T PR OEERT T

Q)7 R mFpED A v RERRMK(YL 2#0L3) > P
wR I FEIET l/zi | B e P e o




1: X

W1l : 2015 4g R e 7 &

o152 R © 3

(4.3) it 5 A
(52.6)




SRE CLEETY ST LEEY £3
o 2013 2014 2015
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BREALALE 638.7 1001 627.8 1001 645.6| 100
#%% (Lignite) 160.9| 252 155.8| 24.8| 155.0| 24.0
; At 97.3 15.2 97.1 15.5 91.8| 14.2
# % (Hard Coal) 127.3 1991 118.6 18.9] 118.0f 18.3
x AR5 67.5 10.6 61.1 9.7 61.0 9.4
B A S (.2 1.1 2./ 0.9 2.5 0.9
£ 20l 152.4 23.9| 1625 259 1874 29.0
-B - 51.7 8.1 57.3 9.1 79.2| 12.3
K4 ®R 23.0 3.6 19.6 3.1 19.0 2.9
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-3k 7 - 31.0 4.9 36.1 o.1 38.7 6.0
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2009 [ 65.1 | 25 |50.0] 59| 99 0.1(133.5| 4.7
2010 [ 66.7 | 3.5 |55.6| 6.2| 12.6 0.3 (145.0| 2.1
20111 66.6 | 6.1 |58.0| 58| 11.0 | 0.0(1476| -/.2
2012|784 | 7.2 (614 6.1] 93 0.2 1162.6|-19.6
20131 60.9 | 98 |[63.6| 56| 9.2 0.0 (149.2|-10.0

X =rCombined Heat and Power (CHP).
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The Tohoku Earthquake

VGoB

PoOwERTECH
< | '@l Higashidori
Nuclear Power Plants in Service o ) | Epicenter Location
ml Boiling water reactor (BWR) ,,-f”l ) I"-\ 238 3 °M. 142 .4 °E
m BWR affected by the earthquake :.H_ \\H Onagawa '
Al Pressurized water reactor (PWR) !'I ‘\l JL'FII:51 to 3
dd Other reactor types Rf/:', \.'\. ("g Il ,}-2,- iy E{)
A I.I Epicenter Distance
] 4
I.-" ' Mam:l;l:fsq' b |Onagawa =90 km
L J @ » [F-Daiichi = 160 km
Kashiwazaki Kariwa -li
Unils 110 7 Y |I|. . Eplcenter( % )p F-Daini =170 km
- .
L\ y » Tokai = 260 km
Vo Fukushima Daiichi ( 8 s,
y Units 110 6 (Zfﬁ 5 B Ei)
7 _d -~ T > Sendai =150 km

4 b
Moni ,-'f Tsuruga @ 4
onju @ (
. I Units 1 and 2 3 )
Ohi | 4{‘ Ll 7 A
Lnils 1 1o 4 - N -
s __,.-.ﬂ_, Mihama i
— Takahama Y™=1%? ,-":I? } -
Units 1 8o 4 ® . _;,.] _, H. | ;_x'
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Earthquake Parameters
> Magnitude measures the energy
released at the epicenter.

» Intensity measures the strength
of shaking at a certain location.

Source: GRS, 2011 F: Fukushima JST: Japan Standard Time
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Hundreds of survivors shelter next door to power station reactors in stark
contrast to Fukushima disaster 75 miles away
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© Tsunami survivors outside the Onagawa nuclear power station where they have been sheltering. Photograph:
Vincent Yu/AP

18



(3) P # ¥ ¢ (National Dlet) AR L ah e A fap e ¢
HU21 0 gm g 4y B Fak £ 0% vk 8 R (The lack of tsunami
countermeasures) % ¥} & A iE % 4% % (Countermeasures

not up to international standards) # T3 ©

(4) B 7]\2012—& N S F <9%0— =X &L B R B K] p [13]

4 it RE 2> *(energy security) Fgk ek BLEL Y R (:éﬁk

LT s BT 7\)‘57’711‘}%

FIPV 0 P ARICRR S B R HAROG I
:N%w\é’?ﬁﬁﬁﬁéﬁﬁ?%ﬁiﬂ°

FIEARAE L P W R RE 2P ﬁhﬁﬁﬁﬁgﬁi—o@
%%ﬂﬁiwgiﬁ’ﬂm% PEARER IR

19



The National Diet of Japan
CEIED.

The official report of

The Fukushima
Nuclear Accident Independent
Investigation Commission

Executive summary
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lack of tsunami countermeasures(# Z_ /& w& %+ ).

The lack of tsunami guuntgrmeisureaﬂ

The construction of the Fukushima Daiichi Plant that began in 1967 was based on the
seismological knowledge at that time. As research continued over the vears, researchers
repeatedly pointed out the high possibility of tsunami levels reaching beyond the assump-
tions made at the time of construction, as well as the possibility of core damage in the case
of such a tsunami. TEPCO overlooked these warnings, and the small margins of safety that
existed were far from adequate for such an emergency situation,

Since 2006, the regulatory authorities and TEPCO have shared information on the pos-
sibility of a total outage of electricity occurring at Fukushima Daiichi should tsunami levels
reach the site. They also shared an awareness of the risk of potential reactor core damage
from a breakdown of seawater pumps if the magnitude of a tsunami striking the plant
turned out to be greater than the assessment made by the Japan Society of Civil Engineers,

There were at least three background issues concerning the lack of improvements. First,
NISA did not disclose any information to the public on their evaluations or their instruc-
tions to reconsider the assumptions used in designing the plant’s tsunami defenses. Nor did
NISA keep any records of the information. As result, third parties could never know of the
true state of affairs.

The second issue concerned the methodology used by the Japan Society of Civil Engi-
neers to evaluate the height of the tsunami. Even though the method was decided through
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Countermeasures not up to international standards

All of the measures against a severe accident (SA) that were in place in Japan were practical-
Iv ineffective. The assumptions made in SA countermeasures only included internal issues,
such as operational human error, and did not include external factors such as earthguakes
and tsunami, even though Japan is known to frequently suffer from these natural events.

From the outset, operators were allowed to set SA countermeasures autonomously. In
1991, the Common Issue Discussion Panel of NSC explicitly stated that "the accident man-
agement, including expedient and flexible measures that might be required under actual
situations, shall be considered and implemented by the operators based on their ‘technical
competency’ and ‘expertise,” but shall not require authority to regulate the specific details
of measures.”

The severe accident measures that were autonomously set did not even reach the stan-
dards of measures set by the regulatory agencies. In fact, the severe accident safety equip-
ment turned out to have a lower vield strength than the safety equipment used during
normal operation that met regulated requirements. Clearly, using severe accident safety
equipment with lower capability than the equipment used in normal operations under-
mines the entire reason for developing these measures. As a result of inadequate oversight,
the SA countermeasures implemented in Japan were practically ineffective compared to the
countermeasures in place abroad, and actions were significantly delayved as a result.

Allowing autonomous SA countermeasures also left room for the operators to actively
negotiate terms with the regulators via the Federation of Electric Power Companies (FEPC).
This was especially true after 2010, when the regulators began leaning towards regulat-
ing 5A countermeasures in step with global trends, and the operators, via FEPC, began to
aggressively lobby the regulators to slow the process down. The operators negotiated with
the regulators for two reasons: 1) to avoid or minimize the risk of potential lawsuits and 2)
to avoiding backfitting requirements that would interfere with the operation of existing
reactors. Again, this meant that no countermeasures had been prepared against severe acci-
dents like the one that took place beginning on March 11—in other words, an accident that
may have very small odds of occurring, but creates a catastrophic situation when it does.
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Renewables and natural gas lead capacity
additions through 2040 in the Reference case

Figure MT-30.

Additions to electricity|generation

capacity by fuel in the Reference case, 2000-2040
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Clean Power Plan accelerates{shift from coal to

With|no|Clean Power Plan (CPP), coal-fired

natural gas and renewables (CPP 2 % % ¢ % )| generation shows little change from 2015 level

Figure MT-28. Net electricity generation by fuel in the
Reference case, 2000-2040 (billion kilowatthours)
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Figure MT-29, Net electricity generation by fuel in the
No CPP case, 2000-2040 (billion kilowatthours)
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Table 1. Estimated levelized cost of electricity (LCOE) for new generation resources, 2020

L.5. Average Levelized Costs (2012 $/MWh) for Plants Entering Service in 2020"

Variable Total
Capacity Levelized O8N Total LCOE
Factor Capital Fixed (including Transmission System including
Plant Type (26) Cost O&M fuel) Investment LCOE Sul'.:lsil:h,.r2 Subsidy
Dispatchable Technologies
Conwventional Coal &85 &0.4 4.2 29.4 1.2 95.1
Advanced Coal 85 76.9 6.9 30.7 1.2 115.7
Advanced Coal with CCS 85 87.3 9.8 36.1 1.2 144.4
Matural Gas-fired
Conventional Combined Cycle g7 14.4 1.7 57.8 1.2 75.2
Advanced Combined Cycle 87 15.9 2.0 53.6 1.2 72.6
Advanced CC with CCS 87 30.1 4.2 b4 7 1.2 100.2
Conventional Combustion 30 40.7 2.8 94.6 3.5 141.5
Turbine
Advanced Combustion Turbine 30 27.8 2.7 79.6 3.5 112.5
Advanced Muclear S0 701 11.8 12.2 1.1 95.2
Geothermal g2 34.1 12.3 0.0 1.4 47 .8 -3.4 44 .4
Biomass a3 47.1 14.5 37.6 1.2 100.5
Mon-Dispatchable
iG 57.7 12.8 0.0 3.1 73.6
Wind — Offshore 38 168.6 225 0.0 5.8 196.9
Solar PV* 25 109.8 11.4 0.0 4.1 125.3 -11.0 114.3
Salar Thermal 20 191.6 42.1 0.0 6.0 239.7 | -15.2 220.6
Hydroelectric” 54 70.7 3.9 7.0 2.0 | 83.5 |
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Table 1. Estimated levelized cost of electricity (LCOE) for new generation resources, 2020

L.5. Average Levelized Costs (2012 $/MWh) for Plants Entering Service in 2020"

Variable Total
Capacity Levelized O8N Total LCOE
Factor Capital Fixed (including Transmission System including
Plant Type (26) Cost O&M fuel) Investment LCOE Sul'.:lsil:h,.r2 Subsidy
Dispatchable Technologies
Conwventional Coal &85 &0.4 4.2 29.4 1.2 95.1
Advanced Coal 85 76.9 6.9 30.7 1.2 115.7
Advanced Coal with CCS 85 87.3 9.8 36.1 1.2 144.4
Matural Gas-fired
Conventional Combined Cycle g7 14.4 1.7 57.8 1.2 75.2
Advanced Combined Cycle 87 15.9 2.0 53.6 1.2 72.6
Advanced CC with CCS 87 30.1 4.2 b4 7 1.2 100.2
Conventional Combustion 30 40.7 2.8 94.6 3.5 141.5
Turbine
Advanced Combustion Turbine 30 27.8 2.7 79.6 3.5 112.5
Advanced Muclear S0 701 11.8 12.2 1.1 95.2
Geothermal g2 34.1 12.3 0.0 1.4 47 .8 -3.4 44 .4
Biomass a3 47.1 14.5 37.6 1.2 100.5
Mon-Dispatchable
iG 57.7 12.8 0.0 3.1 73.6
Wind — Offshore 38 168.6 225 0.0 5.8 196.9
Solar PV* 25 109.8 11.4 0.0 4.1 125.3 -11.0 114.3
Salar Thermal 20 191.6 42.1 0.0 6.0 239.7 | -15.2 220.6
Hydroelectric” 54 70.7 3.9 7.0 2.0 | 83.5 |
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FIGURE 11: ANNUAL ONSHORE AND OFFSHORE INSTALLATIONS (MW)
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[1] 1040428 % % = 2w Bk ¢ "Rz s Mpm22 | >
https://www.youtube.com/watch?v=ixKbsIK0Gag

[2] 45 B B3 2R ki3t & (Statistisches Bundesamt) & =k F 3o % 0 Gross
electricity production in Germany from 2013 to 2015 (2016.08.02),
https://www.destatis.de/EN/FactsFigures/EconomicSectors/Energy/Produ
ction/Tables/GrossElectricityProduction.html

[3] Wikipedia, the free encyclopedia, Renewable energy in Germany
(2016.09), https://en.wikipedia.org/wiki/Renewable energy in Germany,
9. Statistics

[4] Reuters(§ i% 44 ) 4R 3 - 48 BB R 2% 2 & 4822 2 9 (2015.07.01) -
http://www.reuters.com/article/2015/07/02/us-germany-energy-coal-
IdJUSKCN 0PC02P20150702

[5] 75 & & VR & (Swedish Energy Agency) & 4 =t F e % (2015.10.01)
You can now read Energy in Sweden - Facts and Figures 2015,
http://www.energimyndigheten.se/en/news/2015/you-can-now-read-
energy-in-sweden---facts-and-figures-2015/ Energy in Sweden 2015#% %
¢ 2_6.2
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