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[ITRIILF—LI)ITUREF
What is energy resilience?

> [UEZBORARBARAKEICILEBHOIRIL
XF—L RTLAD)RYIZHIET DEEA,
Ability of the city’s energy system to respond to
systematic risks caused by natural disasters and
climate change.

> TOIRILFTF—DFHOREE
[TRIILF—L DTV RERIELD,
Energy resilience measure: a measure that increases
the ability to respond to the systematic risks in the
energy sector.
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[ITRILF—LIIUREF
What is energy resilience?

> IRIILF—LIOYIDRMBEKIE, 3DICHEEND,
Energy resilience measures are divided into 3 categories:

Ok 4V] IRILE—RYRT—H DL

Prevention strengthening energy networks, etc.
@ IER BISERORHAEIRSE
Adaptation early restoration of damaged facilities, etc.

Q@ i DB IRILFT—~DIRIRF

Transformation | transition to distributed energy system, etc.
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IRILF—LIUIRIEE
Energy resilience indicators
T ED IR F—L DY I RMERE T HIEIEE R T,

Set up energy resilience indicators to evaluate energy resilience

measures by region. Bl EEOMIA B BERST C LISk BN

> LSUT R (EE L PEOTE HEERGIA %I
Resilience value The cost which could avert damages

> COMURE L B S S L

TCOIITITICCT 111ICdoulCo.

CO2 emission reductions

> LUV AR EIS AL
Amount of capital investment for resilience
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IRILF—LIUIDREEE
Energy resilience indicators

EFEOHRAELEGEIRILF—DRTLDIE
LY R  REEBLIZES, Fzld, &ilizEL T,
i BRI HFTCOREZEMRLI-ESD, BE#T
50Xk,
The cost which could avert damages of
systematic risks by resilience measures.

COBIBE L UTUMERIZEDCoHEHBDEIRS
CO2 emission Amount of CO2 reduction emissions by
reductions resilience measures.
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540 -] Amount of capital investment for resilience
Amount of capital measures.

investment

-

Resilience value
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IRIILF—L DT R KO i
Evaluation for energy resilience measures
2EEMENREL. [FRAI-TIRE - TEEBIOBERICOVT. RBAKXEXROEIEA
BELZFE-T . ILDYTORIEEL TCOBRIHEL LIV IV AR HERELEIZETE,
Estimate each resilience measure (Prevention, Adaptation, Transformation) by 3 energy
resilience indicators using the data from The Great East Japan Earthquake.

D BEEZERLGEICE>TEENWEIRBHEZ1IBEMRE(SA->48)
Shorten the period of blackout to recover 90% of users by multiplexing the energy
network (5days = 4days)

evention | @ PEEBALEIZL>THMARFILEIBBHEZSAREHE(25H->208)
Shorten the outage time of city gas by introducing the polyethylene pipe, etc.

(25 days - 20 days)

@ KAOHKEAMEIRB$KE127H->908 (FHEEERHEZ10n(2.5[E] X 4h)->7h)
Shorten the post-disaster non-operating period of thermal power plant (127 days - 90
days).

@ RE-FHERENHEEDIEZHBEEBRQDIR-BRE-KELF) HoD
INFEYTHICEICE > TEEBRRBICHESIEEERIAAK 2B AR (5A>3H)

Supply 40% of power by distributed energy system (CHP, private power generation, PV,
iﬁ?ﬁ etc.) . Then shorten the outage time of electricity (5 days = 3 days).

Transforma- | ® RE-XBRENEREDIFZAHEBERNOD/PTY THICLICIOTEHE
tion = ERRIZ10h(2.5[8] X 4h) >5h  Different / various energy supplies to residential
and commercial sector. Then shorten the outage time of electricity (10 hours = 5 hours)
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Evaluation for energy resilience measures
ZEEHERREL., [FWI- IS ) (RO S HEEISONT, RAAAERBOEIAE
BEEFE-T . ILDYTORIEEL TCOBRIHEL. LIV IV AR HERELREIZETE,
Estimate each resilience measures (Prevention, Adaptation, Transformation) with 3 energy
resilience indicators, using the data from The Great East Japan Earthquake.
. ) o ] Amount of capital
Resilience value: costs avoided CO2 emission reduction investment for resilience
(million yen) (10 thousand yen) (million yen)
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: L) T REEfE R EEEMMELLE>T=, More so than Adaptation and Prevention, :
’ Transformation results in a lower cost along with greater emission reductions. 8
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[DEE T RILX—~DEM I FEDAEDIT

Positioning of distributed energy system

Mitigation for climate change ] '
Adaptation for climate change

\ IHRLF— SERBIIRNE - )
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Biomass g, Rlsm'g Sl Transffor.manon Transformation
CCS, etc. efficiency, to distributed

etc. energy system

/~ Climate Resilience \ﬁﬁ
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BinGRRBRARIZLDIER. EXE restoration of
FEIKkits-EER-REY—ERRGE damaged r
DAV ITIRIRT =Y EERGY— facilities, etc.
EXDHEEFE LD R ~D R IG

\ (PCCERRFHEREE . FEEHR)

I8 [E17R
Early Adaptation

Measures for

;f«ypj—g% [ - ] building national
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. Prevention energy sedtor
CCS: Carbon capture and storage Strengthening
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network, etc. (TR JLE— 4B

BARMIBITHTRIILF—T0—

Energy flow in the global electricity system
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NIV TE—RIRIILF—EHGEERIRILF—HED#R
(1990~2009%F)
Trend of primary energy supply and final energy demand in Berlin

(1990-2009)
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1000t CO:  Trend of CO2 emission (direct and indirect emission) in Berlin
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BHEOEETRT AP 2 D HEFE (1990~20124)

Trend of GHGs excluding LULUCF of Germany and Japan,

in Mt CO, equivalent (1990-2012)
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COEHCRIET AT RILF—IEIED BIRLLE

Comparison of CO2related indicators : Japan and Germany

Japan Germany

TRIFINF—HiE BRIRILT—HE 151% 142%
Primary energy supply / final energy consumption (Nagoya 153%) (Berlin 113%)

EHHRE BETILE_HRE o 2
(R RBEP) Sl oes

Electricity consumption / final energy consumption (Nagoya 43.7%) (Berlin 20.5%)
(residential and commercial sector)

S RBONEE BRI L E—NEE : -
(R EHE) vk o

(Supplied) heat consumption / final energy (Nagoya 0.3%) (Berlin 29.2%)
consumption (residential and commercial sector)

CHPHLDEN /REBHHEE - 15.5%

Electricity from CHP / final electricity consumption
(Nagoya 0.03%) (Berlin 41.7%)
KA, g, KBREF— RISt 3.6% 9.8%

Hydro, geothermal, solar, etc. / total primary energy
supply (Nagoya 0.001%)  (Berlin 3.6%)

Source: Japan and Germany: IEA, Statistics for 2009
Berlin : Amt flir Statistik Berlin-Brandenburg, Energie und CO2 Bilanz in Berlin 2009
Nagoya(2010) : provisional calculations by Takeuchi
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Energy resilience policy skill enhancement program
HHOIFILF—LIIIDREFD, H A REGERFMHEHRAT SI-HODBERD

E-IE-HEEDRATYTELT . LOYIVRBED I —E) T4 RE T4 LYY

A, EERMHREEANLLEAIBETOT S LERT,

T4—PEVYTARBT 4 FS

SHMIH DT RILF—/NFURK
AR BRRE R
Consensus-building / decision making SGISTER 4L
Create energy balance table

T = for region, Using GIS, etc.
BRDIA—IEYTARETA g 5 e
Feasibility study (FS) of resilience Eﬂﬂﬂﬂl% !ndlcators
measures oL ) T fiE
Resilience value
LU T X @ COHIFE
. . CO2 emission reduction
STEP 3 Evaluatlor_1 th'rough resilience ST ER A
indicators Amount of capital investment
STEP 2 EEROMES FIFVER
Developing scenario for resilience measures

LI RERD ML (FB5. B, i5Ht)
STEP 1 Choosing appropriate resilience measures
(Prevention, Adaptation, Transformation)
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Thank you for your attention!
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Study on Development of a Policy Model for Resilient City and its Application
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