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21 HACIC A o C, N DRt REtE % B A L T B EIL, MR O [IELE) ©H 5 . NASA
® [ Goddard Institute for Space Studies | 12X % &, HUBRFDIRIE DS 20 w0 X b i@
D 10 F220.88°Cri, TOMMELEFD 355D 2 23 1975 FELAKFICIEE % 72 [Hansen, 2010],
RO X % &, HiBKiRBE LS ABIEEIC X 2 b D 2 E 2 5 T\w3 [Min,2011], IPCC
5 4 KEFICH VLT D 100 £/, HERD PRI 0.74°C LA L, 21 fHidRiC iR
N 1.8°C, A &£CoOREEA%ZFH L T2 [IPCC(Climate Change 2014), 2015], IPCC @
PriRESNRA R F VA TlE, BIEOMENRA AP OKESHER S 2 &, 21 K
i<, FERRA 4.8 C LR L, ImER A A ZHIK T 255 (RCP4.5 v F Y A)icBEnT,
2.8°CEH3 % & FHIL T3 [IPCC(Climate Change 2014), 20157,

Land & Ocean Temperature Departure from Average Apr 2018

(with respect to a 1981-2010 base period)
Data Source: GHCN-M version 3.3.0 & ERSST version 4.0.0

-5 -4 -3 -2 -1 0 1 2 3 4 5
v@ National Centers for Environmental Information Degrees Celsius Please Note: Gray areas represent missing data
Mon May 14 07:06:31 EDT 2018 Map Projection: Robinson

X 1.1 2018 4E 4 A O & 0B EE(!

1 NOAA National Centers for Environmental Information, State of the Climate: Global Climate Report for April 2018,
published online May 2018, “April 2018 Blended Land and Sea Surface Temperature Anomalies in degrees Celsius”,
retrieved on September 15, 2018 from https://www.ncdc.noaa.gov/sotc/global/201804.

4



Fone 0N

Selected Significant Climate Anomalies and Events
April 2018

GLOBAL AVERAGE TEMPERATURE ARgTIC SEA ICE EXTENT

April 2018 average global land and ocean temperature le";vf‘t’r“s i';ggg’;ﬂ:::;fﬁf:;i’;ﬂ d

was the third highest for April since records began in 1880. smallest April sea ice extent since satellite ASIA
NORTH AMERICA (EETEBIEENER BT TS Condioos gl a0

it ulfed mu ia.

i of Canac s the contguce 18, torcrtinedeparire o average
much of Canada and the contiguous A 2 u
with temperatures 3.0°C (5.4°F) below average was the ninth warmest April on record.
or colder. April 2018 tied with 1918 as the
15th coldest April since 1910.

Gulf Coast and Northeast. Overall, this
was the nation’s coldest April since 1997.

CONTIGUOUS UNITED STATES
Record and near-record cold temperatures
stretched from the Northern Plains to the

EUROPE

Several central European countries had a record or
near-record warm April: Germany and Poland had
their warmest April on record; Austria had its second
warmest; France had its third warmest on record.
Overall, this was Europe’s warmest April since ¢
records began in 1910. PAKISTAN

Exceptional warmth affected eastern
HAWAII and central Pakistan. Pakistan recorded its
Torrential rainfall triggered floods and mudslides warmest April daygn April 30 when the
across parts of Hawaii. A rain gauge on Kauai's poarcdiclbu2iC(2 4
North Shore reported 1262.13 mm (49.69 inches)
of rain in a 24-hour period, potentially a new

U.S. record.
ARGENTINA
Argentina had its warmest April
since national records began in

1961.

SOUTH AMERICA
Warmer- to much-warmer-than-average
conditions engulfed much of South
America during April, resulting in highest
April continental temperature since 1910.,

AUSTRALIA

Australia had its second hl?hest April mean
ANTARCTIC SEA ICE EXTENT temperature since national records began in
April 2018 sea ice extent was 12.3 1910. New South Wales and South Australia
percent below the 1981-2010 average— had their warmest April on record.
the fifth smallest April sea ice extent
on record. KO

Please Note: Material provided in this map was compiled from NOAA's State of the Climate Reports. For more i ion please visit: http:
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a VHORIRD 40.7°CT, mEattTHh b L FHFE L7~ [Andrew Freedman, 2018],
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@ RBEBESEIZ, AWCHAK BRAOEELFRLEITTVWDS,

“Risks from climate change impacts arise from the interaction between
hazard (triggered by an event or trend related to climate change),
vulnerability (susceptibility to harm) and exposure (people, assets or

ecosystems at risk)” [Climate Change 2014 Synthesis Report, 2015]

gf W0ppmoO.; 95%

& . 1 t
450 ppm COze
. @ | : =)
v @ I =)
650ppm CO,e
® | 1 9
750ppm CO.e
e ! >
Eventual Temperature change (relative to pre-industrial)

Rising number of pa
— B0% increase in the

:’]"""l i Risk of weakening of natural carbon 2
natural methane releases and weaken

reomeible mmmm iorsang e T
. of the Greenland
ihpacts and the West Antarctic

(1.3 SURZEBCL b7 ) REBEROTHP

2 Nicholas Stern(2007), The Stern Review on the Economics of Climate Change, Cambridge, 2007. 1
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22 LPYIVRDPEER

221 L¥Yxr R

(1) L2V TrROEKEDEFIGE

Resilience(L ¥ Y =¥ Z) %, 'tojump back’, ‘torebound” X%, ’torecoil #EM T 2% 7 7
v B resilio’ Z#CJR & 3% [Manyena, 2006] [Richard J. T., 2003],

VLYY DY RNDHEE LR LS LIEE L TR 2, 20 HidR 0 1, EMERE
AR LD, SRBSE~ZOMEDIERIRE o 72, DR, L4, BRETLY, T4
V¥ —, BECEMLEDOLL LT, BHEEHKIORE, REY, BFE BUsY, A
Bt Y, BHICEL CGEASNT, SRRICERELTEY, ZoFc#E@msiTbhTns
(Kegler 2014; Karrholm, Nylund & dela Fuente, 2014; Chelleri, 2012; Christmann et al. 2011)
[Kim J., 2016],

“a measure of the persistence of systems and of their ability to absorb change and
disturbance and still maintain the same relationships between populations or state

variables” (Holling, 1973, p.14).

L, AL TWw5 oMo aERIE, 1973 F£4:58%3#, C.S. Holling Dim>C
o &b TWw3, Holling 13, THiERINBOZLLHEICI L INZY AT LDOENIE
ZERMNICHHN T 27200, YY)y 2oL, YY) zv 2% [V 27 LHD
BAfR etk |, TZ2(L L HiEZBINL, NOLRELZKE R —BREMIFT 2 27 40
fitJ1(Holling, 1973) | & EFK L 7=,

WHEHH I IC B W T, LYY TV ZANER TR - D1E, 2001 D=2 —3—27 D 911
THHEEPLTH o7, 911 FHEE Z o b & LT, 2002 4 MIT Conference 12, ‘The Resilient
City: Trauma, Recovery,and Remembrance & \» 9 FEEAH W & 1, BA#% Vale & Campanella 2% The
Resilient City: How Modern Cities Recover from Disaster’ & # L 72 4% & L 7z (Kegler, 2014), Z#L
P, #iEEO LYY vy R id, #ifie BABRBEIC X 2 A BRICET 5 INB T &Rk
NS B AREFRYE, ALREMPBEL YR, FRILECETENS, o X5 nE BT
T57200H LA E TR LT, KREDOFERICAEIICES L 72,

LYY v RO, FEoRnLT, A R EREER 233 H L T 5, UN, UNISDR,
UN-Habitat, OECD, IPCC 72 & D [HFFHB 13, BORVZEDO 7L — L7 —2 LEHliEF L LT,
LYY 2y ZOBEEEIEH L T 228, FHTE & ¥E b Dllic, Gk etz e LT,
[Fl—DERABMEL I TR0,




F2E LYYy R AL X — 0 R T L Ok

2 9BMOLIY TR0

LY ) v 2o, HHATICERINT, &40 eEoTw3, £2.113,
Folke(2006) 2%, T.%%, k- tha, A4 EONHFNICL V) v 2o, B, IR
DO CEELL 72 DTH 5 (3 2.1) [Folke, 20006] , thaEREEFA, HRIIC T224 B
LARE - AN XVIRILL, ALY ) Ty RER ST WS,

5 2. 1Folke DT, ARE -t #HAREROSEFIICLYY v 20%M, B, It

Resilience & TERS H Jiic#% (Context)
TRV Y = v R sk, EIHM HIH, Fewetk L TE W3 DR TE
RRERY - Ta v R T | KEMERES), Pk, wiE (EE) B & B,
LLY)TvRe B O OMMAME, | ORI LIE
HEmL YY) Ty x| BEREDHER:
tha R RERY HAAEH, BIGTEDRES, 2 | e Ry AT L7
LYYV R A, #ERr, FERE D, A, B A —=FNv 7,

AT —NERZHT D
A

R LYYUIVYROBEDES

LY )T VRADERICOWTHEICARINZD D30T, BFEOSCRER D O E
TR, B L 2ER2E L2, £2.213, #AZHERLLLY ) Y 2ADEH
FROHAZEI L 72b D CTh 5, —MRIIC, LYY v 2oilald, PHECTx 3 XL, T
TERWHEBICH LT, Wit - FET 28 Th s LEETE 2,

£2.2 BXEOLYY v 2D HA

(2012) Resilience can be understood as the capacity to anticipate and minimize
Tien Peng, potential destructive forces through adaptation or resistance. Basically,
CONCRETE | addressing changes in the environment, whether gradual (climate change) or

in focus more abrupt (such as hurricanes) or immediate (such as a terrorist attack),

require actions to mitigate their negative effects.

LYY VR, TETT = a v AT % 8 U OGRENE ) %2 71
H BV ITER/IMLT 2 RE DEIR L IR T X 5, BRRYIC, WER, b LI
2288, XIFRAR O BREZ L 2 E%R T %,

(2011) “the capability to prepare for prevent, protect against, respond to or mitigate
The any anticipated or unexpected significant threat or event, to adapt to changing
Infrastructure | conditions and rapidly recover to normal or a “new normal,” and reconstitute
Security critical as sets, operations and services with minimum damage and disruption

Partnership, | to public health and safety, the economy, environment and national security.

Regional THCTE 2 X PHRTE R WEHELRFB &N, MG, Vi, ks 279,
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Disaster NERL TR EMICHEIGL, / —~< A X =2 —/ — < uicidulicn){E &
Resilience &, NIEOME L L, R, ﬁﬁ"]ﬁfﬁ ICIE P EIC R D T LR/
ftxe, a3a=74, fFB. $—C AR EERENICHBRT 2 720 0HE
ERY VAR
(2014) The capacity of social, economic, and environmental systems to cope with a
IPCC, hazardous event or trend or disturbance, responding or reorganizing in ways
Climate that maintain their essential function, identity, and structure, while also
Change 2014 | maintaining the capacity for adaptation, learning, and transformation
fakiie A~ b, fglm, IEICHLT 2k, REAR, BIERY XA T LD
wE (BEJ1) THY, o kS rEEAERE, Kk R 27
ij_‘ﬂf L72b, B L7203 5—77, @G, #8H, ERo -0 0re) zHif:
6 o
(2013) “The ability to prepare for and adapt to changing conditions and withstand
Presidential | and recover rapidly from disruptions. Resilience includes the ability to
Policy withstand and recover from deliberate attacks, accidents, or naturally
Directive 2013 | occurring threats or incidents”
%ﬂibfw%%ﬁﬂi‘%ﬁﬁ"?ﬁ%{ﬁ?% &b, WIS 2, duRicBIiE T S
Ho LUV TV RITEMAKE, B, ARICEE 3 B HE LI 2 5 A
hz&T,
(2012) With respect to systems associated with essential social functions, a National
NAS Academy of Science (NAS) report identifies four basic resilience components:
plan/prepare, absorb, recover, and adapt to anticipated and unanticipated
conditions
VDA BRI D > TV B v AT LOEE 2D, LY VIV A% 4
DDERTRHED T 5, PHTE 2, HE0IETE VSIS, FHll/ T,
WA, [BIf & )G
(2013) “Having accurate information and analysis about risk is essential to achieving
Department of | resilience. Resilient infrastructure assets, systems, and networks must also be
Homeland robust, agile, and adaptable. Mitigation, response, and recovery activities
Security contribute to strengthening critical infrastructure resilience”
L) v 22 KBT 5 I BIE AR A ATH 5, L) v b
BAVIIANT I F % —BHE, PAT L, v T =2 30F, i
BchHy, BERA V7 ITALZ27F ¥ —%iLT 5 DITH#IG, FH, MG,
HEDIEEN 05T 5,
(2009) Resilience is the ability of the system to withstand a major disruption within
Haimes acceptable degradation parameters and to recover within an acceptable time
and composite costs and risks.
XEWHeR N T A — XA NOEELHEFICH A, ZAETE R[N, Y
A7 OHPFANICEN T EEE DO D v 2T LDRES
(2013) Resilience is the ability to prepare for and adapt to changing conditions and
White House | withstand and recover rapidly from disruptions. . . . [It] includes the ability to
withstand and recover from deliberate attacks, accidents, or naturally
occurring threats or incidents.
’ﬁﬂfj‘éﬂﬁ&u\_mﬁ‘%) &, HE 2 od#EICRIEL, M 52 & 2T
% e £ BB, FHilg, XIZARICES 2 B FRICm 2, BIES
% ﬁ‘a
(2012) Resilience is the ability to prepare and plan for, absorb, recover from, and
Committee on | more successfully adapt to adverse events.
Increasing
National
Resilience to | MHIZRHFIC XY 5 F <@y, [BIE, BN, FHHEIC%ER S 5 720 DRES,
Hazards and
Disasters

Henry H. Willis(2015), Kathleen Loa, Measuring the resilience of energy distribution systems,
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#2.3 1212 Y x v Zx(Urban Resilience) DHES;

4)

#HDL Y T ZX(Urban resilience) D=

DEMDOSE R SBEB L 2K TH

% [SaraMeerow, 2016], #fiL vV v 2 oi& %, 2b, EEL L ORHEEMEICEE T

LI, D

L g5
s

PIFELZD, ALY, BB L 720 328 oEeEl 3L TWw 3,

7272, KA DO o T, ZL L EEORHIYK, [R, AL, FFOEHE R
Sy, NRICL>TLY ) TV RDOEAXIIEELLE D %, #TioLa, HEW RS
D% RICCTIRIET 2 DT, FHioL YV = v 2% HHT 3 7201, HHiORDE L ORG%
R L 7 SCRRE R D S BAFEL T %,

5 2.3 Sara Meerow OXXHBREKI L 2#HiD L ) = v X DBLSEEH
FH AL W
Alberti | Agricultural and Wl e 7 v Rk RS SR A 2Lz &
(2003) | biological sciences; | #2732 FREE
environmental . . . the degree to which cities tolerate alteration before
science Eeorgani;ing around a new set of structures and processes”
p. 1170).
Godsch | Engineering Vs 27 L b Nt & oFirlae Aty 7 —72
alk “. .. asustainable network of physical systems and human
(2003) communities” (p. 137)
Pickett | Agricultural and ZALFT 2 RMICER L CHET 2 2 AT LDfE
(2004) | biological sciences; | “... the ability of a system to adjust in the face of changing
environmental conditions” (p. 373)
science
Ernstso | Environmental —ED XA F I v 7 Rl e MRS 2 -0k, &
netal | science; NPV ZFAEEREMEICERN T 2 25N 2 EEL, &
(2010) | social sciences X3 08EL D3
“To sustain a certain dynamic regime, urban governance
also needs to build transformative capacity to face
uncertainty and change” (p. 533).
Campa | Social sciences W2 b3 B 18 5 i DR
nella “. .. the capacity of a city to rebound from destruction” (p.
(2006) 141)
Wardek | Business Z D E RGO SRR E 2 U 2fEE (A erEm)
ker management itz o by A7 4, HECEEZERIZIZZNH
(2010) | and accounting; WG T a2 2ickoC, VAT LABHARIGL, BEIC
psychology HUEICHIGT 2 Z L ZAJREICT 5 v AT 4
“. .. a system that can tolerate disturbances (events and
trends) through characteristics or measures that limit
their impacts, by reducing or counteracting the damage
and disruption, and allow the system to respond,
recover, and adapt quickly to such disturbances” (p. 988).
Ahern | Environmental AT LM DIREZA L7 <, 2L & [HE D b B L,
(2011) | science {59 % fE [safe to fail| @ 2T A
“. .. the capacity of systems to reorganize and recover
from change and disturbance without changing to other
states . . . systems that are “safe to fail” (p. 341)
Leichen | Environmental A7 ay 79X ML RICZ 5HET]
ko science; “. .. the ability . . . to withstand a wide array of shocks
(2011) | social sciences and stresses” (p. 164)
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G) LPUTVRDOERLISY

LYY vy, ANTOEERICH LT, 25 2T L0HH, Xi3F DIRER FEIRT 2
B, LYV I VvRELIVHLLHEET 201, FHEE L2 LY Vv R ar
2R LU0 NIERO R0, 5T, FEODOHAL TRZHFR, A ol f 2
L7,

O Holling(1973) [Holling, 2001]

Holling 1%, #:%& - 8 X7 2 OB % @G EER (Adaptive cycle) THEEH L 72 (X
2.2), WIGHIEBR 1L, o 27 LAMFRICHIGT 2 D & (Wealth), FH%E4HE 71 (Controllability),
1 EE ] (adaptive capacity) D 3 D DREIC X o TR E NS L FIRL 72, 2 L T, 4B
MEORAERMAD 3 F R 7e7 A (Heuristic model) TH 3,

221420k %, (1) r: MAH/KE (Exploitation), (2) K: &7 (Conservation),
(3) Q : fittk (Release), (4) o : FAAMkIL (Reorganization) THERLTW 3,

Y @il o FlHEM: (Potential) 1%, FHEINAEHF L EKRL, XORBI LTV LK LD
DI (Connectedness) DFREEZEKT 5, o Xiilie Y il 2 > oFet:oZ{ic)t
C7EIGHITES A 7 Vit oW T ARRROREN 2RO 5 2 LIk ), £ 7Y=227 o
A OAREME S HERR S Tt 3 % X 5 I B X % (Berkes et al., 2003, Kim J., 2016), r 2> & K
CHBENT St (r—K) 1%, HEEC, WnER 7 [TETHE L — 7 (Foreloop) | T®
D, Q»oHalBHT iR (Q—a) &, BIfiE LR [HfLr—7 (Backloop) | T
HY, ROHHEDO N — 7 DFHEICEEE L5 2 5B TH S (Folke etal,, 2010),

23 1%, ~FF(Panarchy) E WHBEETH Y, HHIHEHICT 5 > AT L DRI Kk
AWEEZRT, 2T Fix, —HIKELT % T2 (Hierarchy) | & @2 2 BERRICEHHST %
O DMFEETH Y, EMIICHFEL TE 2@ cldh v, BEREERSEEE ST, REIF~HZ
ToME %2 BN S 3 (Churchill, 2003),

REREI AL RS <, TAZRSE @ CHIIEER D BRI, /NE < T,  EAZREE @ GG
BRIZKz CEBECRERRONS,

¥ 72, TOLREE O fRIA T BRI B %0 U ¢, BB I (revolt) # 5- 2, LRSS
VX TS IE D e IS0t 3 % FilE (Remember) Z 24532 © & T, FEEIIHARE LY 8o
3 (Holling et al., 2002, Schnur,2013), Ffic, EAZRERE 25 T A0S ic $2 4t 3 % Bd &
(Remember) %Z3d U C, ARG I FRAHARLE RS & RRBFEICA D 2 & T&E D, 2D XD
REEIL, v 27 stk DEgitE (CONTINUITY) | & [#4R{t (COEVOLUTION) |
DFRMEEZFOYH T, SHEOBEICHWERL R 28 E CEIfET 2 2 &2 [HMENE

(COMPLEXITY) ] oFfz24L ¥ 35,
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conservatig,

potential —

connectedness —

2.2 BOHY—27
(The adaptive cycle)

large
and slow

size and speed

F

small

and fast

X 2.3 Panarchy X%, HEICHH— 7 VIGEEINTWESER 7 1!
(Panarchy or linked multi-scale adaptive cycles)

@ Kathryn A. Foster [Kathryn A. Foster, 2006],
Kathryn A. Foster %, #li{o 1L~ U = 2 (Regional resilience) %, [ IR L C Tl
i, KOG, BIET2HURORES)T©H % LEFEK L, Kathryn A. Foster oo L ') = v

A D A % Preparation Resilience & Performance Resilience ® 2 2D X 4 7 ¢4 1) T

EFRLTWB(K 24 L 2.5), Preparation @ Bfif1%, i (Assessment) & #Efi(Readiness) T

I Holling S.C. (2001). Understanding the Complexity of Economic, Ecological, and Social Systems. Ecosystems (2001)
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LYY v b g L F — v 2T L O

K X 21, Performance Resilience @ B¢ 13 )it (Response) & [A]{8 (Recovery) THERK X 11 5,
ZLTC, oL ) vy ADREE 4 DOBRMECIHMicZ 2 LX) IKREL T3, 0%
», Kathryn A. Foster 3L ¥ VU = v 2 O JFH % i (Assessment), #E{i (Readiness),
(Response), [A11& (Recovery) 23 I 2K 1)

- ICWICESE) L, Preparation Resilience &

Performance Resilience Z[a] F &2 3 Z & B RIREEL E 2 TWw 3,

Figure 1. Framework for
Assessing Regional Resilience

3.
Response
Readiness
. 1.
Preparation
. Assessment
Resilience

Performance
Resilience

2.4 HIRL Y v XD O

Strong

Performance
Resilience

Weak

Ephemeral
Resilience

Intentional
Resilience

Neglectful
Resilience

Ineffectual
Resilience

Weak

Strong

Preparation

Resilience

2.5 HigLYYVT vy ADRY v 7R2

2 Kathryn A. Foster. (2006). A Case Study Approach to Understanding Regional Resilience. Working Paper prepared for

the Building Resilient Regions Network and presented at the Annual Conference of the Association of Collegiate Schools

of Planning. University of California.

26



Fo2Em LYY v i AL F— o X T LD SRS

23 LUV R RN L TIRZESORFREDER

231 L2 Iy R EFERTEE

LA B DR & E G IS E L 72 #B T (Mitigation and Adaptation) & #ifio L v ) = v 2
(Urban resilience) (%, 1987 4 N World Commission on Environment and Development & 7V
v} 7 v bMRERE, TOur Common Future | 2> & e Al B (Sustainability) 28835 L 72 LAtk
72T ET A TH B,

ZomT, frprlRetk L EHoL YY) Ty i, L HESHUL w2 0T, ZoFRE
EET DT LIXEMINICE R B 5, ke il REME DML A3 EIS L 22008 1990 EfRIC L, ot

—IDFEE S 1%, HH OB L FHEDIFICE \WTIE, Fbilaer: X 0 B Enz
LYY vy R alRetE L Fl— & B0, Fifcrlreti e cE ol LTEALD
THHLADLD L,

2.4 13, Lizarralde (2015)23Fiferl etk e L o) = v oS oo ZR I > W T -
BB E (A4 FY ) Zf0Ic L CEMH L ZNAETH S [Lizarralde G., 2015],

2.4 Lizarralde ic X 2tk LY ) v R ot S 0 ER
Holling @ A= {8 % D)

Brundtalnd report(1987)

ot R (adaptation) &
HEme R ORFHA D i Al fe 7z FE & . _
) (Holling, Gunderson, & Ludwig,
(Sustainable development)
2002)
DFEAE(19 i), #EZE(20 fiE
WA B FET FOHTE), 2B BB (1950 4FAR), K

£ 2 7§ (2000 FE1L)

ey, MY, (e, 2

iR BT F, THA Y, BLEHE, ZE,
\ ¥, #T, T, SR, RSE
R, M
i H R BRBE O PR BRESICEIGT 2 HET)

VAT LD x a3 E(ECO-
BT/ EFFICIENCY), #EFIHZE/N | & 2T L0EME, K%
L3 28EN7% L
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BREGW > - U it L, B

ZEPRIL (b)) I ko

VAT LDETIC . . .
5 2 EOHBEICEbECERINGE | TEEI NS EHFH (Long-
FR 7 (Mid-term equilibrium) | term equilibrium)
A, #he, AT
BIGR oF it | GEIC X 3 B ER BIEVE L HE OREEE & B
ERRAEH=
Green/sustainable cities, Resilient cities,
o N green neighborhoods, protection, resistance,
R EEBRIT D BOR Sy , , ,
. environmental impacts, adaptation, bounce-back,
Tk a0 & , . . . o
environmentally-friendly risk reduction, mitigation,
ARy e .
products, ecosystem equilibrium,
eco-design climate change adaptation

RO T e Y
=7 MICEBITFBHE

Green projects,
lean construction,

project life cycle,

Resilient communities,
resilient infrastructure,
local capacities,

expertise and know-how,

B e . .
self-sustaining communities system redundancy,
system failure
Green building certifications, Risk reduction programmes,
IR 7rH7IC I | sustainable development contingency plans,

J 2 EfTY — L

certifications,

environmental certifications

buffer zones, mitigation plans,

reconstruction plans

KR & mEA AHEH,  land
footprint, {LABAEL L FAIFHA

HEISRES DN, FR S AT L
TR O ATRENE,

AT B [
e AIHEA I, TAAF— L OUOK | AN 7 PR,
BN, G L RO | SOEI R b HAR R
HEBE 28 ph 2 ST TR X 0
) e 2 - v
ANLESICH T 2 e HERAIET B A
o 1o | FEEETIHEALD S B Je
R R DL e

BIR & L 72 eI 70 58

# 2.5 1%, Dayton Marchese 2333 L 7= e alREME L L o ) = v O BIRMEIC X 2 2R 250
BHL CT\»% [Dayton Marchesea, 2017],

FHEICK o TPl LY ) = v X OBROMEEZ BT 5, L2L, 202D
W OBARICN T 2 D HEE L LT, FifirlRetEz BT RE T, LY U v X (3FkA
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BEVE 2 BT 2 720 D F 2 RO TEI O )7 k5 & BRfR© % % (Harrison etal., 2014), 2D X 5
T HfER D o TwBFEED R, Walker &Salt(2006) 12, [V ) v 23k rlBEME OB
LDTH B, ] &\, Harrison et al.(2014) 13, [TFHICX W LIcER T 3, &Lk
DLYYITVR, $ECHEERTEZL, 2OV AT MIFARERIRETH 5 | &
RT3,

# 2.5 Dayton Marchese DFiHA : ffrlpetE & LY ) = v XD BEfRIC X 5 =83

| . iR § togmhon  nnons oy
=y 4 p—————— Z P
S H e —
/%‘\\ £ v P té‘ Sustainabilty = —
b ;g 1, Adapt E t_: f—
g Recover g — f_‘
Absorb 5 R | t J
Time i
Time
B | HalfeM A EEREL T | LYV o v xR EE S | HEAREE e L vV v %
% 2Ly yzv=x 3 % Ffe el ZEMOb DL T3
. - e _ | FepialgEtEl LY ) T v
KoLy )z v PRE | X OFRATBERY XA T L o
HF I . N XA T 4 77 AR,
) i, XV FRTRE R TR | X, HEELSEREOKREEEY R
# o : FYT 4 7T RRMEAERR, X
HMERF - KT 2 DR AR T 5,
ITEREfR T H B

3 Dayton M., Erin R., Matthew E. B., Heather M., Susan S. C., Igor L., Resilience and sustainability: Similarities and

differences in environmental management applications, Science of The Total Environment, Vol.613-614, pp.1275-1283,

2018.02.01.
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SURZEE) X, FifirlaelE %2 &2 3B EOETH 2, TNERRT 2720 DXHR
& LT, 2000 FERWEEE TIF, {KIK (Adaptation) OBIfE DS, KREBEHESD -0 DECE
WA TFICTbNTE 2, LaL, IPCCOXMETHIL K — b ix, ABEIBIEDREME
A ADHHZIHIL T, —E DI D XURZH) ILEE T O N n WAIRPLZZ LB L T 5,

2000 FEAPITELRED & 13, NBEEFOERERARICTHS 772012, #HEL T - &/
b3 25E L St o BEEDEE v, #)G (Adaptation) DBERARIEL 72, L7223- T,
R BE T OGO L, FifernlfEtEo T ) I L, [UEEH oKD e L T#
2o, FERBEOZICHEIGT 2 L W EKRT, LY ) TV AOHFICHEL TS LE
Zbo RMBEABOBEILLE LT, LY VIV RADMEALED XS Kb Tw 2 h %R T 5,

= s
E Component 1: Uncertainty i Component 1: Mitigation

! Component 2: Informality | 1 Component 2: Restructuring

| Component 3:Demography : Vulnerability i Component 3: Aliernative

' Component 4: Spatiality ! Analysis Matrix : Energy

Uncertainty

Oriented
Planning

Component 1: Adaptation
Component 2: Planning '
Component 3: Sustainable form 1

V

Urban
Governance

| Component 1: Equity
i Component 2: Integrative
Component 3: Economics

2.6 Jabareen ®L ¥ Y v A HiEHEO 7L —L T — 24

Leichenko 1%, XHAEZ#HEL T, KMELBICH)ICT 28 TOL 2 Y = v Z(Urban
Resilience) ®H 0 J5& LT, [UEEBENICHIGT 27201, XD IAWHEHIPHOBELE X L X
xf L, [E1{E 1 (Resilient) % 7z 72 1 LiE 7 & 37, #RFHYE & Bl nTREMEIRHE D 857 & 3R,
SJEEHDOL VY TV R ERETREZLBRTWE, LYY TV RT 7 v—FDOEEN

4 Jabareen Y. (2012). Planning the resilient city: Concepts and strategies for coping with climate change and

environmental risk. Cities, Volume 31, pp 220-229, 2013.04,
30
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F2E LY VIV ARl AL F— v 2T LOERIEE

A ICBE ST 2L LT, #HN, BXOH TR ToOrEERL YY) TV ADANR—Y
WD A, Efea R+ OFHli o LB R EF L2235, #HiTioL YY) Ty ADF—FA
v R ELT, %HEMER2F T3 [Leichenko R., 2011],

Jabareen 1%, L ¥V = v ABESNICER S, AREORILEDH - T, BETIZ R L,
SUREEB LS Y X 7 e T 28 HioL YY) Ty 2oL EiTolic, EEER4C 50
BRI LTWwE, Z2LC, LYV ROWRLETONHE 4 2D 7L —LiHy)T
ST % 2EM AR LT3 (1K 2.6) [Jabareen Y, 2012],

- 1T (World bank) o&ifEL 2 U = v b & 7 4 (Climate resilient cities) [The World
Bank, 2009]

HEERTT (Worldbank) 2533 L 7z [ Climate resilient cities ] D¥REGE L, SUEEZFH I X
3 HAKE R R/NRICIZ 372012, &HTOBOR L iz &0 X 5 itk ciEw 2 < &
aRHHL TV, FHICHTOKERE AL F 2L LTHAEZRELTEY, K
i BT X 2 HARKEFEICH)IG T 5 #H O & GEIS - MR oFAf oREEE AL ) = v
F > 7 4 (Climate Resilient city) ©, RIHL T3,

Z DWREF L, Stern N.OWFSE 2 HICZET C, )00 B 2 #RF 2 BlR A L Tw
%, SMEZENCN LT, BEMBAICEIGa R P2 2 LA, SHROSUREBICE VT, &
R ERE® 5N D EFRLTW»2 (N.Stern, 2007) (X 2.8),

MITIGATION &
ADAPTATION

CONSEQUENCES

SHORT-
TERM

" PRECPTATON

(2.7 SREBOKR &FEIG & FIRE BB ORER & BIE T

5 The World Bank. (2009), Climate Resilient Cities, The World Ban, Washington.
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Costs without
adaptation

Net benefit of
adaptation Costs with adaptation
+ residual climate

change damage

Gross henefit
of adaptation

Costs of residual
climate change
damage

Costs of Climate Change

Costs of climate change
after adaptation

Global Mean Temperature

X 2.8 SRES) L BEIGEMHDOBERS
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241 LYV IY M RIANF—DEEFNLEERXA
(1) Sharifi A. [Sharifi A., 2015]

Sharifi AlZ, HHFZAALF - AT LDL Y VIV RADTIL—LT — 2 RFETH-0D
IZ, Preparation, Absorption, Recovery, Adaption ® 4 DD ERECTL Y = v X% FHBHL C
W3 (X 29), 4 DOBBEDEENZ L AT LACHAET S LT, TALF—D 4 DDRHA]
REMEICBEE 3 2 kot e L C, [Availability ], [ Accessibility |, [ Affordability ], [ Acceptability |
EARBERICELY BB 2 bt TE B iR T 3 (X 2.10),

- #{f§ (Preparation) : TH3 A ¥ —4% — v 2O Ak (availability), 7 7 & 2 A[HEM:
(accessibility), ¥ ERES) (affordability), INARIREVE (acceptability) ~Di&7ER) 7 A %
w/NRICHI X 2 & & CITERY e BEsE & [AlkE U, AP 20 510 & B aHEE 2 3 L <7l - 4
i %,

- N (Absorption) @ ¥ AT AWy 3 v 7 Itz 3 & 5 S T Td, BEMXR
B IIV AT LOEPIHAMEZBZ T2 A[REERH 5, Led > T, v AT LORKERL
ZDORERIE, AT LDART -V AERIBIAEF T2 2 L&, BIRNRA~Y
LOERMIDY ay 7 ZWINTE L XS ICHET 20ELDH 5, $7-, FMELEHIT 7201,
AT e BN 5 [ DA ADBBECTH 5, WU X D, ¥ 2T LFEEOEEN
RN E L B/NBICHIZ 2 2 L83 TE 3,

Functionality of the svstem

Time

-

Lot t, t

X 2.9 Sharifi DL ¥V TV AD T 11—

6 Sharifia A., Yamagata Y.(2015), Principles and criteria for assessing urban energy resilience: A literature review,
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Sustainability and Resilience of
the Energy System

|

)
E i T
= " e e ane s
5 Availability Accessibility | Affordability | Aeceptability
S Y
e >
il # -
...... rd \ T —
- i
= 7 b —

£ | E— Abs Recover ——
% Plan/prepare Abaoen Adapt
- + -

Resourcefalness Rolustness Flexibility Adaptability

Coordination Stability Resourcefulness Foresight Capacity

Redundancy Flexibility Coordination Self-organization
2 Foresight Capacity Redundancy Agiliry Creativity
= Collaboration Diversity Independence Collaboration
'é Creativity Interdependence Interdependence Diversiry

Efficiency Efficiency Collaboration Efficiency

X 2.10 Sharifi DL 2 Y = v XADRERK 6

- #ZIH (Recovery) : UG L, T R_RCOY R T LDEHE Y — A0 %EZ 4 R
v M HTDHESI (Pre-event Capacity) & IRICR T 720, VA VEBT 7u—F %13 5%,
HARRICIE, BIH 7 0 2 X OFHENIHEERN 72 4 X v F OFNICFMR T 2 EHR D 5, @EH Ok
BE~DEIRIZ, ARV FDOEL A XV FHTOMEFORREIC 22000 5, 51 & W D& E) 23
TaicE IS L EE 7o 2 IE LS, AT LE, TRTOFIFZIRNICE B
LC, #KHCALETE 5,

- G (Adaptation) : 4 XY P BRLFEYL, VAT LDNT f—~ v ZAEFHMEL, WK, b
L=V AN =X L, BREZZE L GEICEE 20, FEROFEFICN LT, XY FKic
WIGRES) Z IR T %, BIE 70 v AL, (A XV FETORIE KL ) v 2T 2kEDE
HHREEE b 72T T TH 5, EICIEENL, UiX U IFERED - /NEE /R o [ i)
o Tc& % [RW.KatesW.T.,,2012], L»L, YAT7TLHPBIEFICHITT, VAZEXFL A
DHRIEA T2 o ORIEAFE L 72 b &, Y 2T L OREA M 2 T, Ml ic B 2 B
AVIAGAREED B 5, T D X 5 IRIT T, BRI o/ N I Tld A +9Th Y,

[ 2262 /¥)58 )5 ] (transformational adaptation) 234432 & 72 % [Hughes, 2015] [R.W. Kates,
2012] [C. Folke, 2010], ZHaf)#EIG X - T, & 2T 413 [ZEHEE (stability domain) | (IE
HAREE) 2> 6, FBlOFE~EITE N5,

Renewable and Sustainable Energy Reviews 60, 2016.07
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(2) Henry H. W. [Henry H. W,, 2015]

Percentage of service provided
B
T

]

K2.11vyIxzvRit, YATLOEE [K2.12 FUCEZECHLT, 9V RAT LA
DRGSO —E XDRETH B, 7 HES LYYV v AR, 7

System A, Respense 2

Time (days) Time (years)

M2.13 E35EE, B3 aX besnT K214 LYVIVADYAFAZEA L
BOILY VIV RS, 7 AT —NIHES, 7

LYY TV RA%BFET 27201, = U vy 7 Z%FEL TV 5D, FITH R BIE & HREH 72
@i cHER X 1, [Inputs], [Capacities], [Capabilities], [Performance], [Outcome]| D
AT ) TG EINS~ ) v 7 ZAEREL T 35(K2.15),

sInput: LYY TV ZORERIF, LYV TV REYR—FT B0, FAAEERD D
EANT B LTHD, THIANF—L RTF LB T BEAOHNCIE, T, i, T,
BLOEIBEEZ RS 2 NAEBEETN S,

+ Capacity : LY VTV RAZYKR— T 5720IC, KT % /5i% Capacity &\ 9,
2%, IR DB A[RERNIGT — &, KFRICHEM AR EIHGHHE, {FHERFDE S DK
B, X077 vy FO-HMOFBRICHERCTE 2mELREMAETh 2, 272, chbo
REZEYNICfET 223, ChozfiflTcEda LML TiER,

- Capability : Capability X, ¥ A7 LD RENZLEL T 2RIC, EN7ZT 5 RN %
e 202 RS2 LThHd, Aic, ERZFEITT25EERT, Hle LT, &AW
CIEBORM, BIELZEBERY A 774 OB, EEEEICTIILAETH D,
Capability %, > 27 LM:HE(system performance) % [l L X ¥ 3 7-oicBEKkEh 3,

- Performance : Performance 1, %5t S 72> AT LI X o T, I NS b D EEKE

7 Henry H. W., Kathleen L. (2015), Measuring the Resilience of Energy Distribution Systems. Santa Monica, CA: RAND

Corporation, 2015.
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H2T LYY v PR A X — v AT L ORISR

T, TANLF—U AT LTE, fle LT, Gtk mHbErE, Feialaett, £ 72130
f@rEn e, v A7 L0 ANF—fHGE T 2 3EFREE cE TN 5,

- Outcome : KT, THALF - AT LDAT +—< v R, HEPERL IS &L
T 3R (Outcome)z ED X S IGERT 2010k » T, LY Vv 2%HETE 5, KE
IC X 2 HFEOWMD, RFEBORI, KEICXIHCELEHFEOWMD R E, 4L DR’ D
5o

Metrics Can Serve Both Operational and Strategic Decisionmaking

Operational Perspective >
Inputs Capacities Capabilities Performance Outcomes
< Strategic Perspective
What is How are inputs What tasks can What is What is

available? organized? be performed? produced? achieved?
Examples Examples Examples Examples Examples
* Budgets * Response teams * Qutage = Energy delivery * Increased
* Equipment * Plans detection = Efficiency economic
* Number of » Aid agreements = Line repair » Reliability activity

spare parts » Smat-grid tech * Backup delivery  Hardness * Reduced costs
* Number of * Outage s Robustness and dam;ge

generators restoration —— * Improve:
n Nunibecof * Sustainability human welfare

workers

RAND RRB83-3.1

X2.15 <tV v 272 ERLOBRBRE L BN ABERREOWGICKEILD, 7
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(3) ftzov3ziik
£2.6 SEXR»rLOLYY T v AFEOFE L JFHE
SCHR WaEdd N2 DR

2015, World Energy Council IALF— | LYV ZVRADEZDIC, energy trilemma
Marsh & McLennan Bk (energy security, energy equity and
Companies, Swiss Re environmental sustainability) 23/ E TH
Corporate Solutions, 2015 The ZEHAL TS, LYIVIZVRD2OD
road to resilience World fHlE (Hard/Soft resilience) # EFH L TW\»
Energy Council %o
2006, Kathryn A. Foster HiBER | LYV v RS u AR EREL TS,

A Case Study Approach to Performance resilience - Preparation
Understanding Regional resilience
Resilience
2014, Jo da Silva #BTHETE | City Resilience Framework % 5% L T \»
City Resilience Framework (BCE) 3, LY )TV RILEDMERICE B,
Ove Arup & Partners N7 F ==V RAe@mH 5 LICEREHT
International Limited 2014 %,
2015, IED IANF— | BEVRREIANFVRICESELT, 2R
Making the energy sector more I35 e ZALRT—VOREEEEZRL T
resilient to climate change %,
2015, Henry H. Willis, ERA L ERL VBT 30F—F2 )T
Kathleen Loa, Boxzarn | 4 =BT 27— — 7 % 8EH
Measuring the resilience of F—RT7T | ZANVF—F 2V T4FLTVITVR
energy distribution systems, YNOY (Technology Development and
RAND Efficiency) @ Rfiff&e LCE&EINT

w3, FHlfifERR 2 HALTEE & AR IC
FCHREL T3,

2014, Evans, P. FoxPenner, P. | #itizx v | HHIZANLX A VI TR+ T 7 F % —D

Resilient and Sustainable ¥—A4v7 | LY UV R% Resilience-sustainable
Infrastructure for Urban 7 — infrastructure D HFECTRIL T 5,

Energy Systems, Solutions.




2

LYY v b g L F — v 2T L O

242 LYY TY

FIRLF—DERER

LYY 2y ZOMREREZBETT 2 7200, e Aa ¥ -tk nT, LYY
IV R DRHEXAIRERLEER 2 b~ T 2 SR A - BB L 72, i B o sCik & LT,
Bruneau M.(2006), Arup ® L K — + (2014), Sharifi A.(2015) %% L, TAL¥—28oD
k& LTix, Evans C.P.(2014), IED ® L& — +(2015) %88 L /-,

-~ HRT R -
Michel Bruneau(2006)
safiett

| Robustness

Eigt
redundancy

. IR
! Resourcefulness

H HiEE
rapidity:

U ELoRAOsEL ST |
| AILMY AR ERELTLS

| | ACase Study Approach to

| Understanding Regional

| Resilience, Working Paper

| prepared for the Building '
1 Resilient Regions Network and |
H presented at the Annual H
| Conference of the Assaciation |
| of Collegiate Schools of

| Planning 1

! | BEIRALE—LATLD
N—REYTFEERS.

Arup (2014) Ayyoob Sharifi (2015)

Robust 2&fittd Robustness fi#f
Redundant E# 14 Stability 25EtE
Resourceful SR G & AR Lid

Flexible 8ttt Resourcefulness ERH I

Coordination capacity #8##E7
Redundancy EiEfE

Inclusive & &t
Integrated #i &t

Diversity %#i%
Reflective RERE Foresight capacity F #I{%
1 Independence ¥3IfE
ngﬁfgg;?&iﬁﬂ E Interdependence fAE{KFIE

Collaboration {48
Agility i
Adaptability #i5HE

Self-organization
BT

Creativity Bl:Et%
Efficiency #hE1E

Principles and criteria for assessing urban energy
resilience: A literature review, Renewable and
Sustainable Energy Reviews 60 (2016)

City Resilience Framework |
Ove Arup & Partners
International Limited 2014

M 2.16 #HieZALF—FEOLYY TV ROBSEIRD b OBRER

(1)

HHEIBOL VIV ADBRER

(D Michel Bruneau [Michel Bruneau, 2003]

Michel Bruneau (3,

T,

KEiCHHT 2

Peter C. Evans, (2014)

Redundancy
EEM

Network Coupling and
Decoupling
Lt de2d =P

Intelligence
HE(E

BELALF—DASTITARS
2T DWRITMT SHIEED
BB,

Resilient and Sustainable
Infrastructure for Urban Energy
Systems

R

(2015) IED

=4 463
Robustness

i drg 4
Resourcefulness

Bl

Recovery

I MRORFEE
WEOHRTHE.

Making the energy sector
more resilient to climate
change

22T 4DLY )TV RAEFHMEL, A EXE37

LY ) TV AOWREEI L7z, FriC, BT T 33 la=T40L YY) TV RHE

N ERMNCFHET 27201, LY VT v 20 4 DOBERTEHRL T3, 2L T,
LYY v &L, Hiffi(technical), #H##(organizational), %% (social), #Fi#(economic)®
4 ORTTIC X > THEAMFM S 2 EFAL T3,
2 2.7 Michel Bruneau ®%5&5l5EH

Rk

TE 7%

robustness MEREDIRT, T IIERER T 2l X9, BT 2 3> AT 48 X
U Z DEHR DR

redundancy R DG G, BEEZ MR T 2720 DY AT L E 72132 OBREIREY) &
FoTw 3 RE

resourcefulness | B ZFFE L, BRI Z5%E L, FEECHETDLZY YV —R%EEL T
HWHIT 227 LHNDHEESN

rapidity RN 2 7= L, BEZIZ, MROBREZHIET 270D 24 L)

— 7s HEREAE )
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@ Arup [Arup, 2014]

Arup BHHiOL Y ) v 2% [#HIT{EATW S AL, FrCHEsE, IERED AL,
A BT DI, HIHLTWE A ML RLHRICK T, MECRALARVL I ITTIH
MHRET 2HEICTH B ] LERL TS, #HTOLY ) vy 2%l 2 7201ic, 12 #
% 7 oDEclEts 2711 -7 — 2 2FEL TV 3,

# 2.8 Arup OEFRFIFHAA®

etk E7(FiH)
Reflective Reflective > 27 413, SHOMRICE T, KEHWTH D . BEFITARESE
P 22 Z T ANT WS, BRiCHE S WC, HARN R E RS 32 DT
F7e K. Mz CENT 3HMAEZEDL,. R LT BEHLICEDWT, B
CHEIAEIFET 5., FOE. A4 BEORELSTAEL, HEM
I, FPROBERE KL T 20 DR EEHT 5,
Robust BRI 7R O 2T LT L, TR R AN YN BRSO TH
LTWwW370, BEAGREEPCHAEDIEL R LICAHF—F 4 Xy o2tz
L ENTE S, WEREIL. AT LOBFENREEL FHEIL. BENF
HIFRECH L TH B L &, ZDRERBIAEMECIT N2 & B RIFT 5, H—
DEFEICH BE Ok E, BENREE, X OER L 2546, BN 7R
HUC D 7 0d 5 AIREME D & B X ETHIE 2 Rt Ik 1 5,
Redundant | E#EM: & 1X, v AT LHNT, BERNIEREINERDEEELZERL, JlT,
WBEDITS, $RERFEBEOLAMICNIGTE S LHICT 5, ZRICIIEHEELRE
INT V3, =—RICHET 5 720 DEE D STEIAE, £ 72 138 E O BkHE
Bi-dze, zoflicik, 9884 v 7927 7F v T —2 L)V —
AR E TN D, EEEZEXN T, ERAXZIEIE L, #mEE cELIE
Pr & H U, FERR R EGET 0SMB I (externality) 238 - Tl b\,
Flexible FHME L 1%, AT LADEAT BRNICIGE TAIL - #EIn T 3 T R TE S
EERBWT S, L, A v 77 ERRARREHICOET - £V 2 - R
BErEzERT3eEeY B 5, M, SEIICGU T, BT L WA E O
BACX-oGERTE S, 2T, BERBKET ZIEHEO A K%
HLOWAHECTHRETL, flAADL e 2EHKT 5,
Resourceful | FEHIGA L 13, AAX KR 2 v 79 A ML AT CHEZERLZY, =—
A3 X EIERHEETIECLRADT LN TEL L EZERT 5,
TN, FEkoRREFHIL, BREMEZEL, HlziX, X 0IAw AR,
WM, XYW ERZEE - AR T2 NICHET e XE5EN 5,
IR O FERSICA M X, HWA RS TIC, Y AT L DOMREEZEITCT 2 ET D
RESITARAZ D,
Inclusive WL X, RO RNV -T2 ED 2 I 2 =T 4 DIRIACIE L BES 0
VEWEEIT 5, BEE 7 & —, BT, T3 ia=T 4 BEmL TS
Tav IZRAPLRICLTAZLIE, LYV I VREVWIEZ T RIEL BT
bDOTHb, AT 7u—FiF, #HHiLY ) v 2AE2MET L-00HE
DA —F—v vy TEE T FHEFREY 2 vicHFE5T 5,
Integrated i s 2 7 s OfE LR, BEREDO B EREL, T ToKEN
HEORERICN L CHAIC SR T2 2 L 2%F3+ 5, e, ®htko b s
VAT LOHRT, ZLTC, ZOEFORLIHICDI-oT, Wb, v AT
L CIHMRE RIS 5 2 & CEANICEKEL, AiTmefomnwr 4 —F Xy s
N—T %l U CGREICHIE T2 Z LR TE 5,

8 Arup. (2014). City Resilience Framework. Arup International Development.
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@ Ayyoob Sharifi [Sharifi A., 2015]

Sharifi A.lZ, HHZALF—DL VY v 2% 7T 220D A7L—LT —7
ZHIFEL, FHMliCE 25HH L REHEERZER L CTwd, L oRELRN 7L —L4Y
— 7 DHEARN R ER L OBRZFHRLZ A VF—L V) T v R T 5 k2 RET L T
5,

2% 2.9 Sharifi A.OERHIFHEE°

Rk G

Flexibility Pk o SEFICNTET 2 MO RHEELME I, fail-safe OFEGFFHE%
ERT AL EREICL, YAT LOBMRET ONEnT &2
Hbo FWIEL X, AT LBENT 2EMITHEIGT 2N 2 FD,
Z DMK ZEET L LIk o T, &I [E®E (asafe failure) ##7 %
TEEBEWT S, FWAhY AT A, BEERAL, FEELAEC
L, ZOF T AT LD XY /NS RT — VTl 7 A H % 1T
WV, RIS o TRERO AN N7 +—~ v A E T2 L
23 TE %, Roggema (%, FZkAa#liis 27 2 oEE SR ([FEEEN I
XU Rt ) &, @A AET, 2002 0R L T~ 2
LT ENTEDL LG, BT IMEND L L FIRT S, &
nix, v A7 LR O SR % (RGE L, F3RE o ShEL I
TR VAT L 2, EEGERRERZ IR T e iR eHEL,
GHIR O R MG 2,  FCEA A RS P I TR 7 B RE 1 R 5 B C
Hb, TAVF—VRT LT, i, HlziF) Beszzrrsy
— VAT LORERERME BT 26860, TR 25%F 0
U CHUI & 72 13k & A% 3 2 RE T R 4R T

Resourcefulness EERICZZ X, #EBTHETEIE & BERRER A3, B ERY 7R AL & s U)Ky
FEL, oL, HETE200) Y —2AOZYHEICEREL W5,
T, R ZBfREL, N2 — v, BENLRBRE, MREREZFE
THWEY RN EET 52 e aEND, £, VAT AITIE, B
fili (tipping points) #fHHICH 2T, AT LD 4L ¥ —FRHE
HAF IR EIN S X DI, & 2RED 1 (buffering) | % 123
LRENRD D,

Coordination FEEEEI L 1L, X EXFE A X —RHBET, S EIFELBEED

% Sharifia A., Yamagata Y.(2015). Principles and criteria for assessing urban energy resilience: A literature review.

Renewable and Sustainable Energy Reviews 60. 2016.07
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Redundancy

HEEMEE L, EICEEN v a Yy 7 2T 2EED 2oL L, R
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DI AT LI ) Da X x4 50[ERH Y, $hFEE
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Diversity

Wardekker & Dejong 1%, Z DJFEE% IS % 72012, Diversity %
e VE (omnivory) TR (metaphor) L T\ %, Z L FEIRFIC{EA T
T 2B OB OREFER S AT LICETNTWARELIES, 2o
IRl BRI, A5 oREL Z Bk L, #T o R 7 LA L FRRE %
LT 272003 FXE AT a v (B, EALY) 2HEHIC
MRT2Z2LeTHS, ZALF—DMED D 28I, THFIH
RE—v, A v 7T, MHREFEE, M, B, ANRSE oM T4k T
RIF X v,

Foresight capacity

LY VIV MRy AT AL, FERO SO ARHEENE & AN ICER
LAadniEns iz, KEOMSIE, BEMICY X7 L0 ELFIC
B AHEME D B BN - AN T DR L AT O N HEE M B X OFERR
L f ARG > Tnd, 2N, KEFEOMfx P ay 70
WINICHATH D, TN, BEDIXV MIZX-T, bbb
e RBICED CHEFZ T TEA T2 TH Y, FERTPHIZAZHL »
YRZICRIET 27200 FHITEDBEHATRETH 2 L 2 EKT
%, ARKE (BLUZOFBENREE) 2 TR I8P ANET
%L, Gl [AARE] KEC, BRT 2 AT 42X 720K
BONRABAC 2R H 2, X 51T, FNHARRER~DRET I
S YR EE XL AEENDLH B,

Independence

LYYy by AT LI, DML E LR T & &ic, SE» o
DY F— R LIC] WEORIEKFAL V2R 21252 %
[ 2EDOHN] ZFOX&TH2, ThiciE, Aty ay
ZREL, TTEIZHMG S 2N 2 IET 28N Y) —X—2 v 72
METH B,
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Interdependence

MAMKRGEYE (HEERME) &k, HAERS W, a3 hkty Y
— 7 D=L LTDYRAT LY, v P —7NOMDY AT LE
FEREM B X OCPIBEBIR 2 R D, 2 bodF—+, AJl, BIU
T4 = RNy 2 RZIWMbenTcEEMAEET L L %2IE
o AMBEIGTRICIKFE L TV B3 A A F - 2T L TlE, ZHiEm
HNogle UCERT 2R H Y, JL#HiRS AT L0 1 2L LoD
BREFRIC BT, FEN MRS EBERN I O ER ) TEKR A
MIREIC O 3 B REMEDS B 5, TANF — X7 LITHIT 2 AR
FEDRH & LT, Farrell 12, FEICH T2 HMHICKE CKFL T
BYVHER—N, AXVT, 74V VESKT S, HAKENZ
F72, TANVF—v AT LOMERIED, ke X OEE, BMEZE,
ke Eofho v 27 L 0EEE X CMEREICHEEZ T L, wEE
ZFBZLEERT S,

Collaboration

a7 KL —aveld AT LARERRE e RicBNT
MRIA R T — 27 R X — ORI e S % e 3B 2 e R & T
DT ERENRT S, HARRBRKOSME REHIC X 5 HLFEEEE
G

Agility

BRI, EEICHERY Y — 2 BB L, FFAEHENCEE ok
REICHIRT 2V AT LORNZRT, v AT LNDhOHERE % Hilk
TR BAREMEDH B 7 A — FIEE Z kS 2 121d, BB A A]
RCTH 5, NEOREBRIIEHINICITEE D S EIE T 2 O ICAFR
I L T 7228, RIZEOREELLT LD EDro72b T Tidk <,
mE7a 2 2 X LI LIGES Wi CH o7z, Lo C, HiES
0 ANEY R FHHIGER SN T, AT 2DLY ) TV RICHE
THILERBHITENETH D,

Adaptability

BIOTE &1L, #iTe AT LB KE» LAY, Z OEEFEURTO M55 1E
2o L, 2T 25 ~0HEIGREN it 3 281 2 f6 4, @G
MLlx, Y AT LOMRELRDEA Mgt L, fatEFERD 2 X
7 DEFENELL % RE ST % 720 DY) HIGK L RO E b 4T &,
[safe-to-fail | (A7 < &b [soft-fail|) OETH Y X T L% {EHET 3
72 OIGE LN ICREN 2 BWR T 2, LY ) v b i AT 41T,
RWIEIC D7 2 BIROEN L BFE ORI CZAUL, HEHoMa %Al
T2HEMROR ARV IRT, 2L <, LG 4 7 viffn, %2
NICX > T AT LOEFREN ZIRIET 5 ETH 5,

Self-organization

Aot e i3, 7Yeex oMAMENZHLE-» oD =2
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Creativity

ZORMER, TX 0 EERREEZER T 2 e L CoRILEZFIHT
2EMS AT LORET] ] #EWT 5, chicid, @iy AT L0
M, R, FXEHICBEATEET (Bl & JEBdl o) 2iEH T 5 C LA
DECHD, HHEELY YV TV RDRENEERILL, 272
T2V R7DOWEHICFERINBEZ & 2T 201, FHHITHHAT
b2, FRC, VAT LOEEIGHER LT 2 -0 Ic B e TR,

Efficiency

BRI, AT AL —ICHL T, HHZALF - AT LD
T2z AL ¥ - L BFOEES, ELVWEAETHY, BFRFMAOL
PEMER M E X2, MEKABITZ2 L 2ERT S, 2OV AT AL, T4
NF—BLUPEFRE~OHEEICH LTI @b F—EJRZ RS
RECTHDL, TAVF—EEREMT 2 &1, v AT LOELUE
T 270 ETHS, Molyneaux 1, TANVLF—Y R T LREEN %
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OB EE, YATLDA YTy b (ZAAF—) KT 2 FEEM
LTI HATH L, MHTTANT - AT LOEEED L 120I1C
X, BTAVF—DUERLETH S,

Equity

IZAT A, ZRE 22008 T, iz r v F—LB#ELTWE, @
FHEN I HIE TSI BT 2 2 AL F —F — RO NP RBELICEDO W T
TONBERETH L, 2hIE, TRTOEHHRAIALF —F - X
R U CHEf/GHE 207 <, REL2SEE L, WET 5 & REEIC
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(20 ZRLVF—PBFOLIY IV ADEBRER

(D  Peter C. Evans [Peter C. Evans, 2014]
Peter C.E.l, LoV v b TRt AlRE:R A VY 7 7 A 727 F %V Y a—vav ([RSIV
Va—vav]) #HET 270, HEEL(Intelligence), HFH#E M (Redundancy), # > 7
— 7N ToitA L srBE(Network Coupling and Decoupling) 72 & DAY ) 22— 3 v A3
WETZ LR RT W5,

#2.10 Peter C. E.0EFRHFIFHBHY

T JE 7% ()
Redundancy VLT Ml 2 ¥ KRR O REMA S - b 1E 1 o0 E AR X

N BA 1 Bl A iRME A - P v A EBhoEEMATETTT A —
R e 1551t Nw 2Ty TREMAD/ELT AT P TCRA L AL N
W 7T T 4 — L IRERE D TR 1 R T A M B AR > S A ET
BEMEM R A 1A A[RELEIP T, EE Y X T LT/ NNEO RS
W LEOPENRE 5,

Network F v N7 = DGR, ZEALEDIANF—A VT TLRAT LD
Coupling and HEELFHTH 2, EOGA, FRI) v P4y T —7 25T 5
Decoupling ek, pHERREAAEBROE L EU LIRS 5 TLY VTR

ZEOOND, TN, KRICKHET 52 enTEF, FERL o~
IV I RMEL T EEADELEICRICHIETH S, LiL, v R Y
— 7 BBEL 22356, 2 —%ik, PRy A7 L0%F— LT, [4)
HE] e 2 L T A RRETED H B, ZAUTHFIC, MEbE, AKALPRHEER,
WS AT Le EOHBE S MBICELT B,

Intelligence LFOVRVHBEIC X o TLY VIV A% @m0 52 &, fEMBA 2 s L
T, ¥y 77 —x, @ELyN, @R BEMLEZER T2 2 L2
aENG, fle L i, TP, MaEmemEiE], I[V—rr
NATAT] REBD 5B,

@ 1ED (2015) [OECD/IEA, 2015]
IED O LA — FE, =40 F—FHFLRMEES), FroRigIc X 2 8B0F-IcowT, =
INF =V Z—DBIF, AT —27hNE—, MBEER, = v ¥F—2thhlozrrF—
BFOBIE»S, LYV IV AREERL TS,

#2.11 IED 0oERRIzEAN

Rk £ 7% (F0HH)
Robust IFANF = AT AP RRBERICHZ TIRAICERZ o T 5
obustness ZAb (B x0E, dEmE ERD it x, SEfEE ks 2B,

Resourcefulness T 7 AR BFBR O], BAEEFNRINICER T 258
Recovery e, AL —vavEEEL W7+ —< VAL _LICETT
ERY: VAR

10 peter C. Evans, Peter Fox-Penner. (2014), Resilient and Sustainable Infrastructure for Urban Energy Systems.
Solution, Volume 5, Issue 5, pp.48-54, 2014.09
I OECD/IEA. (2015). Making the energy sector more resilient to climate change.
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1) LPYIVPIRNF—VRTLDER

HimE%E T, LY ) vy Aol ER, FE, FE EREZ2FEELC vy bx
ANF—V ZTLDOMEOEBL, LY VIV PR TZANVF -V R T LDET N EHE
ECAD

AFFRICHETZ2LY VTV P IAALF—DERIT, HHOTALF -2 T LICEHT 3,
FHRTE 2, HWEFFETE RVWEEA LT T 2 I TH 5, fE- T, AfEEH)ic X
LRELXRDOH: LT, KFE HESLHK AR L) icow, Fill, @ik, BIHE, FHbio@k
ICBF 2 AN F—DLEN, ZFEE RERCBET sITH 5,

CDRENZEmD 27010, HTDODZANF - AT LD A —FHEY 7 FMH» LD
T7a—FBMbETH D,

[%htE] 2o AT L2 0HEMBERL L TCEETS,

@ LUV FEBHIFNF - RTLDETIV
RESILIENCE OF URBAN ENERGY SYSTEM
RESOURCE || PERFORMANCE || FEEDBACK || SYSTEM & MANAGEMENT || NETWORK || IMPACT
Global H :
Warmlng <:|]
U e FREEN sEHeE D
|| : el I | mesz ||| || seeet | |Im
5 | st | miEt
Energy -
Supply& Py | mEE | Py
Deman
Fluctuation
2.17 LIV BRI AINF -V RTLDET NV
I, £V ) TV AOMKEREHTLANF - X T LDOETMICHLT,
KD KL 72,
O »— FHOFHEICE D > T 2 MRERCcH 5 [Hoz ], [afddE], [EEE,
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@ »~—VFHOBEREZBYNICHAT 2200 Y ) Ty ADBKEREZLLT, V7T
o [FlEed ), TERRSZE ], T, TREMGE] 2 #5835,

@ Panarchy O#EEZ03&E N5 X5 ic, THRES ), TACHMBL], TaiEE]l THRE
Y| ZFET 55HHT, HEDOL AT L, W O RATLEOBFREEET 5,

@ YR Hl, EIG, [BE, FHiioEEE AN F— v AT LEYNGEITT 5 7
DT, VAT LD E N ORI & 2L % K3 5 [tk (Reflective) | 2% & &3 %,

® VATLDONRNTHF—VATHDLIANF—DLREN, »FME, BRI, X7
LOFTRCOHERLBRRICKBHEHRE LT, 2 [%RE] & [ZXikM:) oMAERADR
fRC, WEINS,
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252 LIV BB IANF-SRTLA

AWFETIR, Bz A X -2 27 200L ) 2 2OKEZHNE LT3 DT, BEEL
LYYy b A ¥R AL ¥ -0 X7 L ORISR ICE~ T 5 20 i
SELP S, LYV IV PRI AL KB L T AT AL ¥ — 2 X7 L DRERK
WREPINERZFEL T, Lo,

o AL F— 2 27 L OERKEZRIC DWW T, Carreon @ Urban energy system % f§fi#
ML 72,

Carreon I3, TANF—L AT L%, TALF—FOEMEE, XiZ1XRzAarF¥—)&
DE IR G T AV F — G - i (CRTAAVF —) T2MHAICEFEOH L4 v 7T —
7ELTEzZLND LRRT W3 (Blok and Nieuwlaar, 2017) 2, # L T, #HL AT
Z, EE, ¥, LE x0T ANF 2805 0, FEHMIE, ACYEZEEXT S
= ICB, EHX, MBI AN F -2 iig T o 7-0ico AL F—2 ML T, Afflo=
— X% L Tw3 [JesusR. C., 2018],

Jesus Rosales Carreon (2018)

1
l Resources (technical, human, economic) @

Sy
l l l 1295

Primary Secondary Energy Final Energy i\‘ 1 = =

Energy Carriers AN N

Carriers (Demand) N r %

(Supply) (Conversions) o / T " _\>
Extraction = oduction Transport Sector End Energy | / * Lw P4 Eﬁﬁ L g
(natural Conversion | Storage Use Service V L v ".BII
,,,,,, ) Distribution )

Residential Lighting | oo i
Extraction Refineries Electricity Commercial i | Heating | ‘oot I
Mining Power Plants | Heat Incustrial Cars Mobilty
Wind turbines Grids Transport
Solar panels Fuel storage 1
& transport

[ impacs (envronmental and sagetal ] | 12 ‘
X 2.18 Carreon DHRH T ANV F — X7 L O FENT
Ml AL F—o 27 L0, 1 RZAAF—, FEREZZFANTEEMCE - ER
G T 2 — R EA(TV, Z OEfE CEREN - H SR 5 2 5, 2R AVF—F ¢
YT7ELT, HRE I RZALF—%2HFAL, TAALF -2 - inffa L <, TEMicz 2
NF =R T 27201, 41 v 7 T LRIV VETH b, fE-> T, HIz AL F -2 2T L
O E [HI|R], [4v 7 7], I3l T8 L35,

12 “An energy system may be thought of as an interrelated network of energy sources and stores of energy (supply or

primary energy), connected by transmission and distribution (secondary energy) of that energy to where it is needed”
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ERESERCHEL T, Wz AN F - 27 LWl &7 7 TV ICBH L 72, BES
FEXHkE LT, BazmiA. A., European Commission O¥t53, Gang W., HulsimbgEHilT T
FlEHEEERAL7Z(FE 2.14 £5£ 2.15) [Bazmi A. A., 2011] [EUPEAN COMMISSION,
2016] [Gang W., 2016] [#FiEEE = 4 L ¥ —1£, 2013],

F£2.14 BXEk» O oI AN F— X T LOEER!S
HiPT W2 & ]
Primary energy sources [ o] (03] e [Dranium] Fydre][Blamass] [Wine] Scar] Esomeemal Gesan aneray]
i I A
[Frospecing Exglomion Exracion Risfinig Disiribulion PSCTRSPEN 1 1

A T

Energy caniers
. Starage Disirizuti
Bazmi A. A. i)
§
| Transport hsls | | Bleciricty| |Comebined heat and power]
‘Wwhelesala and retad anergy markels X7 SiW0h 506G $tenme
Diemand faf Bnengy senvices |

Bulding | | industry || Primary || TmdRionsl cocking ||Orpenio wastes
ERsior secior || indusiny | feier, sodes haating ||and wasmealat
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13 Bazmi A. A., Zahedi G., (2011), Sustainable energy systems: Role of optimization modeling techniques

in power generation and supply, A review, Renewable and Sustainable Energy Reviews, Volume 15, Issue 8,
pp-3480-3500, 2011.10.

EUPEAN COMMISSION., (2016), Communication from the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions on an EU Strategy for Heating and
Cooling.2016.02.16.

Gang W., Wang S., (2016), District cooling systems: Technology integration, system optimization, challenges and
opportunities for applications. Renewable and Sustainable Energy Reviews, Volume 53, pp.253-264, 2016.01.
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Figure 4-1: Categories of heating supply technologies
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A THION 1 BIEEEEO 2L TH

%1% 140.5%(591.4G]), 4°C L5 Ef7 5% 165.6%(697.5G]) TH v, 4°C LA# L 4°C LA
A7 5% D %1% 25.1% (106.1G)) & 7% o 7z,
Q) E—sB/ELLABFHIRRE

HKAD Y — 7 EEITFAE 328.2G]/h 5, 4°CEFHDIZ 73.7%(240.9G]/h), 4°C E5H %
@1F 71.3%(234.0G)/h) iCil D3 2 23, AEAFHHYIRERTIZF4E 1928.1h 225, 4°C ER#ZD

1% 105.2%(2028.2h), 4°C_FF1%@2)1% 99.1%(1913.9h) TR = &2 LIz B & 7n v (3 4.10),
TENHEBREOKETHDTZ EFHlEND,

s, ZKLRoLh,

v— 7 HEE L FRRT

—J7C, 4°C LR B 5% D56 DA,
230, eSO EEED 92.9%(1377.8h) TH - 72 (55 4.11),

#4.10 MIEXN-RRBEDLE

ko v — 27 EBEH 184.3%(992.0G]/h) £ T F

X5y O A RD R® R5%
fllE S N E AR R 637.8 632.9 488.3 447.9 446.9
(T)) (100.0%) = (77.2%) | (70.7%) | (70.6%)
v— s FEE 311.8 328.2 240.9 234.0 234.0
(GJ/h) (100.0%) | (73.4%) @ (71.3%) | (71.3%)
T AR () 20453 | 1928.1 | 20282 | 19139 | 1909.9
(100.0%) | (105.2%) @ (99.1%) | (99.1%)
O: 2014 FOFEREE. A: 4,
RD:4°C EA#D. R@: 4°CEA#D. R5%: 4°C L5 A7 5%
#4.11 WEIN-HKBED B
X5 O A RD R®@ R5%
HIE X - AR R 791.7 798.6 1181.1 | 1304.6 @ 1366.8
(T)) (100.0%) | (147.9%) | (163.4%)  (171.1%)
v— s FHEE 538.7 538.3 746.3 764.3 992.0
(GJ/h) (100.0%) | (138.6%) | (142.0%) | (184.3%)
B S (h) 1483.6 | 1483.7 | 15829 | 1707.0 | 1377.8
(100.0%) | (106.7%) | (115.1%) | (92.9%)

O: 2014 FEDEFEE, A: F4E,
RD:4°C 7 #D. R@: 4°C EH1%2. R5%: 4°C 7 A7 5%
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(1) MM21 XD SEE AT LDBR

O MM21 #XDSGEEY R T LDOHEE
FEE MM21 #X 13 77 v b3S 2 HPFTIC 0 CERiE T T w 323, ENEPRO21 Tl
50X 5 ICHi& e,

BERA Z
BEAA 7
! > | 5

WU =07 B

E—kR>T = BEE

LI

v

M 5.4 ENEPRO21 TD MM21 #hX DRBERE >~ 27 L

#5.5.1 ~%5.5.6 & MM21 #i[X D il ekl i DO ¢, ENEPRO21 RIC A L728%
ittt cd 2, 7177 L L CEBRORECHEMANET ML TE RWEE I, U ORFe
SMECHEEL 72, FEB D MM21 HiX KR & — R IC X > TEHERH O BB ELE S
505, WHEAEERS R NDT, b— bRy TCRAHLZZ, MM21 #iIXiCiZ 4 207 v —7
GHEER D20, v Ialb—va v EEIRAK3 DD N —THHERHETE LDT, 32
DIN—THHEECH#EE L7z, ZLC, 4CLAEHZDY I2L—va v ARBT2
WERBES) 2 O 72000, IRICEB) T 2 M (TRS) & Rtk oM amsnsdbo L L
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W5E TUSNT2 « GERE Y 2T A~ OB ETH
#5.5.1 MM21 X 0 HBEE X
ENEPRO21 | et A&t rE | B A —F— % MM21 i [X D FEFFE
BIEXA T (1) HB1| 80 |t/h| 40 2 B et IHL IR K4 2 SCM-353 2V R—T5 v P KEEAL T
BIEXA T (2) HB2 | 40 |t/h| 40 1 KR &t THI A4 5 SCM-353 W27V MKERA S
EEF4Z (1) LB1| 96 |t/h| 9.6 1 Hkestte 727 MP-ADW-80 v 2 =75 MAGEEFRA T
RAT% | (KFEELF (2) LB2 | 15 |t/h| 15 1 HRXette sH 7 MP-ADW-125 v &—77 v MEfEERA 7
EEFRAZ (3) LB3 | 24 |t/h| 24 1 HaettesH 7 MP-ADW-200 tvA—T7 7 MEREERA S
EERA T (1) LB4 | 36 |t/h| 36 1 atte 47 MP-AD-250 t v 2—77 v MAREERA 7
KEERA4Z (5) LB5| 36 | t/h| 36 1 Hkette 527y MP-AD-250 XV R—T75 v MAEEERL 5
W g (1) AR1 | 6,000 RT | 1,500 = 4 |H3L7 7747 v2xk&tt HAU-W-2240SX XV R—T7F v b ZE BRI
R g (2) AR2 | 5,000 RT | 2,500 | 2 | fEEwE 27 ak&4h | RFW-250K12WE 5§27 v b ZED I
R g (3) AR3 | 6,000 RT | 1,500 | 4 |H3L7 7747 v2xk&tt HAU-W-2240SX 5277 v b BRI B
R (4) AR4 [ 3,000 RT | 1,500 | 2 |HI7 7747 v2xk&4t HAU-W-2240SX 5277 v b BRI B
W b (5) AR5 [ 8,000 RT | 2,000 4 | fEEm#Ee 27 2k &H | RFW-200KI0WE | v 2 —77 v FER L — v 2 — Rl
WARR BEje— K7 | HP RT | 1,800 = E TR AART-180
B 2 — A%k (1) | TR1 3,000 RT | 1,500 | 2 = E TR AART-145 kv 2 =77 FEB X — R
B 2 — Rk (2) | TR2 3,000 RT | 1,500 | 2 = E TR AART-145 kv 2 =77 FEB X — R
BE) & —RAukk (3) | TR3 4,160 RT | 2,000 @ 2 = 3EE TEKRAAH AART-200 vV & =77 v MERES) & — R
BE) & —RAukk (4) | TR4 12,000 RT | 1,500 @ 8 = E TR AART-145 $277 v MEBE— RO
BE) & —RAukk (5)  TR5 9,000 RT| 1,500 | 6 = E TR AART-145 $277 v NEHE— R
7— TEHE (A) 39,481 CT 23
WEEER | 20— THES (B) 28,000 CT 91,981 | 17
7 — TEHEE (C) 24,500 CT
o ARHCERE (1) 17600 kW | 8,800 | 2
AR LR (1) cs 38090 My 190500 2
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E5E THHT 2  BIERE L 2T LA ~D T
@ FEEXRETEOEH
#£55.2 F4 504
. - Ji5Vj] BIESES fEEHE R
2L =
nX{ﬁ % 5.5..16 (MpaG) (%) (kW)
EEFXRA4Z (1) HB1 4 87 156
EIERA T (2) HB2 4 87 156
BIERA T (1) LB1 0.785 88 33
BIERA T (2) LB2 0.785 88 48
BIERA T (3) LB3 0.785 88 90
BIERA T (4) LB4 0.785 88 132
BIERA T (5) LB5 0.785 88 132
#£5.5.3 BEREOTAFTOMER
12 A i D
L BT (%) 25 40 60 80 | 100
R+ 4 7 LBI~5 AR TE (%) 88 88 | 83 | 83 | 88
e, EEICH) 30 40 60 80 | 100
RERA 7 HB1~2 ERPE(%) | 87.2 | 88 | 883 | 875 | 87
B ax
N AR1~5 AT (%) 25 40 70 100
N
A A COP 1.43 15 1.52 151
TR1~2, SEICH) 20 40 70 100
: TR4~5 COP 2.79 4.5 5.55 5.93
— :\A\ ¢
o — R I TR3 EECH 20 40 70 100
ERTR (%) 2.82 454 5.61 6
B e — rEY T HP COP 20 40 70 100
#5.4 ENEPRO21 LoOABERMEOHRE
B EHIKE v 7 Gk E v 7
= COP
ARI1 151 718 A 648.1 75 | 174.1 | 9432 @ 40 | 133.7
AR2 1.51 78  C 1080 75 | 285.9 | 1571.8 40 | 219.7
AR3 1.51 718 C 6481 75 | 174.1 | 9432 @ 40 | 1337
AR4 151 718 C 6481 75 | 174.1 | 9432 40 | 1337
AR5 1.51 718 A 864 75 | 230.1 | 12575 40 | 1768
TR1 5.93 7 8 A 6479 | 75 174 | 6632 40 94.9
TR2 5.93 7 8 A 6479 | 75 174 | 6632 40 94.9
TR3 6 718 A 864 75 | 230.1 | 882.8 | 40 | 1253
TR4 5.93 7 8 B 6479 | 75 174 | 6632 40 94.9
TR5 5.93 7 8 B 6479 | 75 174 | 6632 40 94.9
HP 6.01 7 8 A 8994 | 75 | 2393 9188 @ 40 | 1303
@O BWKBEHREZ(CC) @ WHIKEGHREZ(°C) 3 WA, B, C)
@ A&8E(m/h) ® HfE (m) © v 781 (kW)




H58E FHIDW 2  BEEY 2T A~OBET
@ AIEREEROFEM
#5.5 ENEPRO21 o &g
7N — T A B C
2=y} 10 8 7
i 16,960 m /h 13,568 m/h 11,872 m/h
A - HCIEEE 40°C/32°C
Ja et T v F—LF v (4P/8P)
77 VEh 160kW(4P) / 20kW(8P)
il L 25°C~32°C 20°C~32°C 20°C~32°C
) VX =77V} ¥277 #2777 F
S B 1 A s o o
4 Ve TR 2 — Rk WIS X
@ BEHRRFZFAFEOEM
#5.6 ENEPRO21 FoEEE & BBk
2=yt 1=y FRE B ] e disaih|
2 190,500M]/unit 22~08 I 10~16 ¥
BZRE T
Eepil) LEIRIES HEHREE
o ) ) 1 Rk
TEEES LB 7 -~ Bk 1 K Hk
/754 v
75 m 25 m
8,800kW x 2 7°C 9°C
/73.8% /72.4%
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Too CEAHZDY I 2L —va vETHE SMEAICL2EFORERZEREL T, 6~9
A oiEfEEHE % 5~10 HICEM L 7=,

ERMEIL, 6 H0Ob9HECY—s Ay FicflibnaEE e — Ry 7 (HP)IC X T 22
225 8 B E CORMICERI NS, REGEZIE 10 B2 5 16 BrE < (6 KR o EEE
T, WRHE—ERE BT 5 A TH B,

# 5.7 ENEPRO21 o EEEiEHE
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# 5.8 ENEPRO21 oA EEEHE
1B E AT
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JER ] 1~5H
10~12 H
S 08~10| TR5 TR1 TR2| AR3|AR4|AR1|AR5|AR2 | TR4 TR3| -.
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4°C 5% 13~16-TR5 TR1 AR3 | AR4 AR1|AR5|TR2 AR2|TR4 | TR3
5~10 H 16~22T7R5TR1 TR2 TR4 AR3 AR4 | AR1|AR5 AR2|TR3 -
[ 1~12 A |22~08| TR5 TR1 TR2 TR4 TR3| AR3|AR4|AR1 | AR5|AR2| -
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THEHORMMEA T, BE - AR - 1 XAV X —DHEE, COP, COHHE, #ifhK,
PEBAZ LI L 72, RKIMKTREH 056, SR OREINHEFECH 2 10 Kih o 16 D%
fbzHHe L L7z,

129



PHEIINT 2 2 iR S R T L~ DRSETH

#£5.9 WKOBRKHBRIC X2 FEFTE

4°C EH
%5 Sl T fl FCER -
EA47 5%
BKRNKTHE
538.7 538.3 764.3 992.0
(GJ/h)
|54 100.0% 142.0% 184.3%
R 1% 14 %
#5.10 VEL LCLEABDKBBEERIEORERE
B FEORE (1£%) LCLEEHBORNE(41E)
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P D FEERNARL 2 WINUm s & 0 s s aoE e Lz,

#5.24 LBEWE ORIRBET D 720 O W EEEREHE

(& w72
A R T
12|34 |5|6 |7 |8]|9 /10|11
HZ 08~10 TR5 TR1 TR2 AR3 AR4 ARI AR5 AR2 TR4 TR3 -.

EAE 6~9 H 10~16/ CS |'TR5 TR1 TR2 TR4 TR3 AR3 AR4 AR1 AR5 AR2
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80 80
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5A 6A A 97 A

= RS w T -ARAE = FEIU-EELT e R mRIAER » WA w EATEH-T e B

TI]
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CS-4R20 CS-4R2a CS-4R2b

280 280 2‘80
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E
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RSN e S-S EREE- T e WS m BUUAENE wWE - AN BT Eshpirst uBAUEAS e e FRRUE-LT e WA

5.44 A EU%EBU?%KEE&

£5.25 EALZXFLOAKAKOHREKES)

CS-NO CS-N1 CS-4R20 CS-4R2a CS-4R2b

(1,000TY) (1,000TY) (1,000T]) (1,000T]) (1,000T])

M IS 345 Vo 536 | 81% 425| 64% | 774 72% 610 57%| 654| 61%
B ]

5 — K e 6089 | 919% 5782 | 873% 9946 928% | 9516 888% 9212 859%

v ?‘ﬁi’f }“*Eif > 00 00% 440 66% 00 00%| 625 58% | 899 84%

i 00 00%, 417 63% 00 00%| 594 55% 84| 80%

&t 662.5 662.5 1,072.0 1,072.0 1,072.0

(%) 100.0% 100.0% 161.8% 161.8% 161.8%

BERERIR KA EE R A MG L7z & 2 5, FERIROYGES, B & — R sk & N Hii

DD 4.6%, 1.5%AD L, 4°CER%ROEE, EHjx — T(nfif%l%@{nﬂ(?b) 1.1%~1.5%,
WIS HHE D KDY 4.0%~6.9% 0D 3 HHER & 7o 72 A'CERBZOLAICIE, WK
R 2 T, BEIZ — R HHEE T comKitE T iﬁ@f:bxﬁﬁ"ﬂmﬁ)iﬁx%@f M
MEAL 23 T AL C & % BRI HbE D mk A2 PE DR e 23, BEh 2 — K in i o A e X
hREVWEFZEZOLND,
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@ EJUHEB

25 94 92.71
92 90,06
— 20 : — 90 88.23
S e O N\ =
g NN S 88 45.88 86.42
=15 i J = g6 '
10 82
5A 6H 7H 8H 9A 104 RO
---x--- C$-NO ~ —a— CS-N1 x--- CS-4R20 G F NP
F ¢
—o0— CS-4R2a o -~ CS-4R2b
5.45 HARZRSNBR(ES) X 5.46 HEFOASJHER
#5.26 EBROEE, KXICIIZRAHEBEROHKRES)
CS-NO OG-N1 CS-4R20 CS-4R2a CS-4R2b
(1,000t) (1,000t) (1,000t) (1,000t) (1,000t)
R 25 5 B fRT 68.86 68.86 61.38 61.38 61.38
MR IS 345 T e 21.19 17.01 126.33 106.86 105.65
&t 90.06 85.88 92.71 86.42 88.23
FEPR R -4.9% -5.3% -7.4%
(%) 104.9% 100.0% 108.0% 100.6% 102.7%

XK « ERM O R TR 272010, ERMOHEIC X 2K E KT,

—Aﬁ\’fﬁ@x_ﬁz:’@]&llif {%TA%UD*%?@J?%T# , RSUHE SIS 5, EHEVE OEIRIC X
, FEDYHE 4.9%, 4£CEARDEEIC 5.3%~7.4%HA 32 L Pl Nz,
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(2 TRLX—HE
O BHHEBEEHRHEEE
20.0 = 80 755 73.1 71.7
ﬁ15.0 O 00 463 447
=
5 10.0 40
5.0 20
0.0 0
5H 6H 7H 8H 9H 10A I O P L, &
---x--- CS-N0 —a— CS-N1 --%-- CS-4R20 v %/“% Qc)'b% c)'b%
—0—CS-4R2a  ---@-- CS-4R2b © ©
X 5.47 BWRREDOARENHEBRES) X 5.48 BFERMHOBEZEIHER
1.7 _ 72 7.0
= 15 E 7 68
8 Z 6.7
Z 12 % 6.8 > .
X . © .
< S 6.6 6.5
= 1.0 —
6.4 I
07 6.2
5A 6A 7H 8H 94  10A
&P
--%--CS-N0 —m— CS-N1  ---x--- CS-4R20 S &N NN
—@— CS-4R2a -0 - CS-4R2b ¢ O 0

5.49 BEZEO AN ANERES)

X 5.50 ZNRESEOEZEN AW

BE
#5.27 EBMEOHE K23 VANEBEBOHBKRES)

CS-NO CS-N1 | CS-4R20 | CS-4R2a | CS-4R2b
B O ) HE (MW) 46,324.9 | 44,680.0 | 75,467.6 | 73,079.6 | 71,721.4
R K -3.7% -5.3% -8.4%
(%) 103.7% 100.0% 168.9% 163.6% 160.5%
1IN E 2R (MW) 268,406.7 | 266,761.8 | 302,967.5 | 300,579.5 | 299,221.3
FE R -0.6% -0.9% -1.4%
(%) 100.6% 100.0% 113.6% 112.7% 112.2%
7 AWE (1,000Nm?) 6,828.7 6,511.4 7,030.1 6,553.4 6,690.7
bR -4.9% -7.4% -5.2%
(%) 104.9% 100.0% 108.0% 100.6% 102.8%

MHE  BERE OB ATERT 2 7-01C. SO FEEIC X 32 NEL2 KT,

wHEE DR T,
T3 ETE N,

BE w0 BT, P 3.7% L, 4°C EE# 5.3%~8.4%38/)
EHHEGET 2 RHEL T2 L, FHEIZ0.6%, 4°C EF%1E 0.9%~1.4%

W32, TAHBEEREOELE RS L, EBMOMECEFEIL 4.9%EML, 4°CER%IZ
5.2%~7.4%HEhN3 % L Pl X N7,
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700 3,400 3.292.3
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= 500 3,000 2911 9
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--x- CS-N0O —m— CS-N1 ---x--- CS-4R20 Qca & NN N
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—@— CS-4R2a ---0--- CS-4R2b

K 5.51 ARl XA A¥F—lHEEES) K 5.52 EZFED1RzANVF—HEE

B
1.12 1.
08 1.06 1.07
o7 1.06
P~ A
S O 1.04
1.02 O 1.02
1.02
0.97
sH 6H 71 8H 94 10 1.00
...... - - R _ ‘b
x--- CS-NO  —m— CS-N1 -~ CS-4R20 cfa Q% %b‘ »8*
—@— CS-4R2a  ---0--- CS-4R2b c% F &

X 5.53 AR COP(E=) & 5.54 EZo COP

#5.28 EEROEE, KEXXICk3 1 RIAINVFHEERL COP DHLE(ES)

CS-NO CS-N1 CS-4R20 CS-4R2a CS-4R2b
~f > S
1 d;;‘—g?(é/;)\‘ 2,942,653.0 | 2,911,903.0 | 3,292,328.7 | 3,246,968.1 | 3,239,532.8
ESESE +1.1% -1.6% -1.8%
(%) 101.1% 100.0% 113.1% 111.5% 111.3%
fEfE] COP 1.02 1.03 1.05 1.06 1.07
KR SR O R GRS 2701, EROFIIC X 2 HINEE KT,

IR ANF—HEE L COP DL E R % &, FHiE 1.1%HP L, COP 2:0.01 k28

% 73,

LCLEABDOES, 1 R ANVF —HEED 1.6%~1.8%Jk4P L T, COP #

0.01~0.02 £33 L FHIE Nz, TOFEERIL, v IaL—v a VATOEEFERN RO FHll &
Bht, ERADEELED > TH, BEGHEED COP LY, FBTI2EH e -+ Ry 7D
COP 2Ewhb eEZLNS,
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0
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400
300 X
E 200
100
0
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B SR 7, )
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#5.29 EBMEOARE, K2Xick3BEAMOHKRES)

CS-NO CS-N1 CS-4R20 CS-4R2a CS-4R2b
COMEHE
155,136.1 153,568.6 173,593.2 171,281.7 170,881.8
(t-COz)
B JRRE -1.0% +1.5% +1.7%
(%) 101.0% 100.0% 113.0% 111.5% 111.3%
fka K
N 495.95 466.29 749.22 706.58 692.68
(1,000 m®)
bty At -6.4% -9.2% -7.5%
(%) 106.4% 100.0% 160.7% 151.5% 148.6%
BEER
(CU) 821,946.3 764,547.9 1,327,544.8 1,245,201.5 1,218,143.5
N R At -7.5% -10.7% -14.3%
(%) 107.5% 100.0% 173.6% 162.9% 159.3%
MR  BEEWE OB AR T 272010, SBMEOEIEIC X 2 BNEE2 R+,
COfEHEIE, 1 R ANLF—HEEI WD T 2 HEC, FEIX 1.0%, 4CEH%ZIT

1.5%~1.7%A 3 % L Pl & iz, flifa7K & HERVD B8 o #lE CIA 3 % & OfE R H
7o FHEEIK & HEBTEAE 6.4%, T.5%H L, 4°C FA#BOHIEKIT 9.2%~12.1%, ik
10.7%~14.3%3E4 4 %,
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533 E—HEDLEK
(1) THRLF—HE
160
= 20 — 140
= 40 g 120
= 100
= 30 E 80
20 60
40
10 20
0 0
12345678 9101112131415161718192021222324 1234567 89101112131415161718192021222324
- =-x- = CS-NO —a— CS-N1  [H[H] - -x- - CS-NO —a— CS-N1 [ ]
x--- CS§-4R20 —eo— CS-4R21 x--- CS-4R20 —o— (CS-4R21 N
X 5. 61 KR FIEIRER G D EHHE R B 5.62 FRABIENHER
= 15 X% -x XXX —_ 30
=
Py = 7.5 7.0
2 10 20
S
S 5
— 10
0
12345678 9101112131415161718192021222324 0
---x--- CS-NO —=— CS-N1 [HRFA] ] CS-NO CS-N1 CS-4R20 CS-4R21
x--- CS-4R20 —o— (CS-4R21 e EHER)mEE@R s X

M 5.63 WEZIFIS RHER

X5.64 FABIEIHER

#5.30 EERHOFE, KFI L3 ALF—HEBOEL0K~16 )

CS-N0O CS-N1 CS-4R20 CS-4R21
- BREEKE D E B (KW) 131,452.2 110,146.5 293,587.0 290,090.5
bR St -19.3% -3.4%
(%) 119.3% 100.0% 266.5% 263.4%
BB 2R (KW) 660,435.6  639,129.9 822,570.4 819,073.9
BE R K -3.3% -0.5%
(%) 103.3% 100.0% 128.7% 128.2%
7T AHEN m) 62,789.9 62,605.5 84,697.4 74,268.5
BERR K -0.3% +0.4%
(%) 100.3% 100.0% 135.5% 135.9%
1H1IRZ A LF—5%%(G)) 22,420.1 22,208.2 27,9415 27,449.6
BERR K -1.0% -2.2%
(%) 101.0% 100.0% 125.8% 123.6%
KRR SO E 4R T 5 7-01C, SO RMIC X 2K £ T,

RO BNINE I FHE Y — 2 O5A 19.3%, 4°C LR LA 5%DE5E, 3.4%HA L,
BB REOEIGTIE, P& 3.3%0HA, 4£°CLEAE 0.5%DMAPTH 5, 7 AHEE,
P — 27 Ol 0.3%350, 4°C EF A7 5% Tl 16.6% A3 2458 L o7z, 1H 1R
FF =1, PEEY— 2713 1.0%, 4£CEA B TiE2.2%5A 3 2 & Pl 7,

4°CER AL 5%DE6, m/KTFEEDOHI CEHBE & & — R Bk 72 1 < ld ik tiaae
BRYZBNDT, BOY =277y Mck Y, TRHBERORWVMEIL S LHMEns,
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CRTERE Y AT L~ DR E T

<
g =
E
1234567 89101112131415161718192021222324 1234567 89101112131415161718192021222324
—eex--- CS-NO —a—CS-N1 L[] -eex=-- CS-NO —=— CS-N1  [fH]
~--x--- CS-4R20 —e— CS-4R21  —ox- CS-4R20 —e— CS-4R21
X 5.65 KZIFIHERE X 5.66 EZAEKRKE
1,500
__ 1,000
o)
(_I) L
= 500
0
CS-NO CS-N1 CS-4R20 CS-4R21
pEER) nEHEW®K mH 2
X 5.67 COHEHE(10 FE~16 K)
#£5.31 EBROEE, K% Xick2HEELEEKOHE(10 BE~16 )
CS-NO CS-N1 CS-4R20 CS-4R21
PEE(M]) 5,277,941.00 4,837,775.4 |  9,286,241.6 8,443,354.4
B R -9.1% -17.5%
(%) 109.1% 100.0% 192.0% 174.5%
HEEK (m) 2,815.0 2,588.3 4,877.3 4,443.3
B R -8.8% -16.7%
(%) 108.8% 100.0% 188.4% 171.7%
1 H COHEHE (t-CO») 1,172.91 1,161.89 1,457.69 1,433.19
B R -0.9% -2.2%
(%) 100.9% 100.0% 125.5% 123.3%
XK SRV O AR T 220, SR oEHEIC X 2K FT,

v — 7 OPEEN & HiFE KT 9.1%,

8.8% Y L, 4°CLEF A7 5%DPEEL & fifa/K i3

17.5%, 16.7%W/V 3 %, 1 H COHEHE I, FHELY — 27 & 4°CER B 5%03% 4, 0.9%,
2.2%J8/03 5 L PRl Xz, KIRAE RIS, SEEOBREELI TS 0T, HiEe

G KD 2 LEZHND,
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534 BEMEOHROELH

(1) EZ=0EE
F+5.32 BREOMBOY I 2L — a3 vOERGER)
S 4°C EH#%
ey CS-NO CS-N1 | CS-4R20 | CS-4R2a | CS-4R2b
oK B 100.0% 100.0% 162.3% 162.3% 162.3%
HRART 101.5% 100.0% 78.0% 75.6% 76.3%
7AW 101.5% 100.0% 78.0% 75.6% 76.3%
G SIS
i%@jé’%@ 102.8% 100.0% 164.5% 160.4% 158.1%
BB REE 100.3% 100.0% 109.0% 108.5% 108.2%
T RT N F— 52 100.5% 100.0% 104.0% 103.2% 103.0%
90)3 0.98 0.99 1.01 1.02 1.02
COHEHI & 100.5% 100.0% 104.2% 103.4% 103.3%
WK 104.0% 100.0% 136.4% 130.7% 128.8%
e 106.2% 100.0% 172.2% 163.3% 160.4%
#%£5.33 CGS ¢ 4'CLROBE(ES)
& B D 3hE 4°C LR DR E
PR 4°C EH% | BHEVEE L SEER Y
- CS-NO #3=  CS-4R20 | CS-NO s CGS-N1
i ~CS-N1 ~ CS-4R2b | ~CS-4R20 ~CGS-4R2b
K B 100.0%  0.0%  100.0% 161.8% 0.0% 161.8%
HEFE 95.4%  -0.2% 95.2% 102.9%  -0.2% 102.7%
A 95.4%  -0.2% 95.2% 102.9%  -0.2% 102.8%
e
%’%jé%@ 96.4%  -1.4% 95.0% 162.9%  -2.4% 160.5%
EVAREE-¢ Xl 99.4%  -0.6% 98.8% 112.9% -0.7% 112.2%
\/_’ b \\‘—‘
IR=AF 99.0% -0.6%  98.4%  111.9%  -0.6%  1113%
COP 0.01  +0.01 0.02 0.03 0.0 0.03
CO M & 99.0% -0.6% 98.4% 111.9% -0.6% 111.3%
WK 94.0%  -1.6% 92.5% 151.1%  -2.5% 148.6%
2k 93.0%  -1.3% 91.8% 161.5%  -2.2% 159.3%
FEEBAN CERME O E LG T 2 &, BHEBOAL LT, HAMEICH HEEN R

T, 1 R AV F—HEED

Yaranlts:

Hif) T 323,

FHfEE L TORPEIZRE R, FEH

MEINse— KX TOMEPENDOT, EFELM 1L, =ArF—3KL CO.PEH
BICHMIC 5, JREVE & it KB IR LT, BREAM OB R b Tt & 5,
HAMEONRIZ, HFOLER & KFEDOIEINT, 4CLELARDOMRIP LY RESRD L

Tl X 7z,
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(2 r—vE=E

F#5.34 ZEROBDIIalL—TavoER (P—2E2H)

) FEBKRATEH I°C 5 _EAi7 5%
Er CS-NO CS-N1 CS-4R20 CS-4R2
K T 100.0% 100.0% 189.5% 189.5%
R AT 100.3% 100.0% 135.5% 118.8%
i A 100.0% 99.7% 134.9% 118.3%
%%g;ﬁgﬁa> 119.3% 100.0% 266.5% 263.4%
BN HERE 103.3% 100.0% 128.7% 128.2%
B VARIEE 6
1 ’/\IZ(‘I’VES HE 101.0% 100.0% 125.8% 123.6%
COBEHE (T H) 100.9% 100.0% 125.5% 123.3%
wRK 108.8% 100.0% 188.4% 171.7%
HEEL 109.1% 100.0% 192.0% 174.5%
#5.35 ZEEr £LCLROBE(r—/8E)
ZEE DS 4°C L H Doz
SEAE IR 4CEA = £ 5 e felt
e A N QA | e R0 A
Bk E T 100.0%  0.0%  100.0%  189.5% 0.0%  189.5%
AT 99.7% -12.0% 87.7%  135.1%  -16.3%  118.8%
AT 99.7% -12.0% 87.7%  134.9%  -16.3%  118.6%
RAIRE i O 83.8% +15.0% 08.8%  223.3% +40.0%  263.4%
%ﬁ?ﬁ% 0% +10.0% .0Y0 .00 +40.0% 4%
B HB R 96.8% +2.8% 99.6%  1245%  +3.6%  128.2%
1 RZANVF—
(%%% 99.1%  -0.8% 98.20  124.6%  -1.0%  123.6%
RN 99.1%  -0.7% 98.3%  124.3%  -0.9%  123.3%
A K 91.9%  -0.8% 91.1%  173.3%  -1.6%  171.7%
HEEL 91.7%  -0.7% 90.9%  175.9%  -1.4%  174.5%

PAEDHKRANTEH O v — 7 IKHE, BERMOEN Y — 27y P ORIRD 19.3% L
72505, 4°CLEH AL 5% D86, Ehiov—27y b X0 REEOHKIOME»H 5,
T, BAKERENE 2 C, HRME L 2 — R0 mKESRRE I 2B A 205 TH B,

& 2V (35 2% 8 O IR R I i SRR AR K 23 T 23 0, a7k & HEBA DIV R IR S B 5 23,
WAKEEENS L, KEdDEWV ACER LI 5%DEER L DV RE VIR E D 263 & Tl
TN,
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54 CGS OWhEMEE
541 CGS D#hREFTDIE
(1) CGS DhERRFT DT — REEE
CGS oM 2T 2 I 21—y a v, FELARE £°CEE#% %29 T CGS 0fF
DT —A%HE LT, £CERAZROEGE, BWHEMNKBEREZFE U T57-01C, HEBXHE
LMo REY 1452 L, EFoEE A 5~10 A 3§37 —2%BML 7=, CGS D

BEX, FEO MM21 X DR KENEERES 100%82 % L L, 08 F~22 K E ToEM
LA FEE L 72,

55.36 CGS DREBET D7 — ZABRE

IR T — & R 4°C 5%
e CGS-NO CGS-N1 CGS-4R20 | CGS-4R2a | CGS-4R2b
v — 7 HED .
- CS-NO CS-N1 CS-4R20 | CS-4R21(4°C L7 47 5%)
B LR i CGSEAM | CGSEAM | CGSEAM CGSEAM | CGSEAH
z%a%%%%%@ T T AFEFR% | A LERE | 4 ERE
7 — 2R @ @ @
HZ&EiRatm 6 H~9 H 6 H~9 H 6 H~9 H 6 H~9 H 5 H~10 H
X f A 1% 145 1415 145 L4 15
&R 165 1.4 % 14 % 14 % 14 %
COS %R 0% 100% 0% 100% 100%
0 0 (o) (0] (0]
(v— 27 xft)
7 2R T I~ DEETLH
s IAAF—EFIHIC L 2 IANF—HMHATI R ALF—HER L
LESCHS CO.HEH B2, COP 230A L,
4C BT T
- LD Z{LIC X B RhRAE

4 5.68 CGS DXIREDTHI




F5E THAH 2 IERY 27 A~OHET

CGS 1Z, B\t ERZFKFICHHATE 20T, TALF LB ERY, 1R A LF—
HERL COMEHERMA L, COP 2 L3 5L FHllENns2, 4°CLEF%ZD MM21 H
Xo#EIC X >T, CCSKIBICH 2 28N LbLDT, YIalb—vaviitc #H
A IC AR DL Z BRET L 72,

(2) RiEDEE
CGS 25 OPEAE T 5 72901, CGS DPFEAEICADET, M/KEAEIA K 2 BTk

L, CGS o#EZEGL, WA DN S X 5 ICEEE MM21 X D%BBERE S 2 7 L%
B L7z, #5.44 L3545 1%, BINEMEOMERE R ICBET 32 EFERTH %,

R = \
SRATT A g 14,4_;6 " %ﬁg o Rk
CGS
100% |
JoEk | [k
13.1% BB
BAhH
"la9%

o mElE = ]‘7

X 5.69 CGS 2SBAIN-Y RTFLOERE CGS OBJESIR

R 5.37 Bk
ENEPRO21 | e = AR B A =T — HBIF
HALZYYva—Y i (2) CGS2 117,000 kW| 7,800 15 | JIIFE TR KG-18-V-&khi
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R 3 5 B D 3R
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EAKIINAKEE(D) | WA
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AELZEEL CTHT ANV F —R 25t R 57201, RO XS ICHREFZEEL 72,
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W
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e o i IR o i
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0.07 5.42% 5.36% 100
0.14 10.57% 10.48% y =-0.1555X2 + 0.762X +
0.28 20.14% 20.25% 0.0009
0.56 36.73% - —
1.12 31.29% 31.87%
2.24 24.15% 25.00% 05< X >@%
3.36 19.66% 19.68%
4.48 16.58% 15.92% y = 0.0062 X %- 0.0822X + 099
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BEOBA, VAEOHESMAAEE] 056 ICX ViEWADT, 4£CEFHRLIVAT L
F—ICHMICR 2 LI NG, £F0HE, 4°CLERZ@DPEX Y EEL 0.56 1K
A, GRlica s BT N3, 4°CEABORBIEROEEER O /7 ICHEE 25

, BRlicz s LW e ng, £CERABOIR, XFOMHEENMIOKTH 4A'CEAHZD LY
AN TW230DT, £CEREHO XY F— 2 ofSfEEMEV e E 3, 22T, 58D
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AL, TR0 BA, FE, 4CEAKED, B rLF—KomuBEL XM
MOEEGEHKE L, FEL £°CLER %@%IZN#—%@#iﬁﬂuE#HTﬂMT%&
W

FHREROHE D 77 7 (K57 %2R 5 L, £CEAKZ LV PEDEED, CGS
DETAHNF —KICHHTH 5 LHWiT & 7=,

() FEHMEATRNF—FOLLE

AT AN F —LEHE (%)
w

0.1 03 05 07 09 1.1 13 15 1.7 19 21 23 25 27 29
L
—d= L’CLEAFHD =o= EFEHQ2014) e—pm— Tl ———a=—4°C | F%Q2

5.77 SFRAZELHET VX KO
#£5.42 FREZAILEF—K

EREE(2014 4F) P4 4CLEARD  4CLAKRO
BIpnL¥—XK 33.12% 32.87% 30.61% 31.74%

FRE I AN F—KeitH T2 L, FHEIF32.87%, 4F EFHEDOIE30.61%, 4°CLEAE
@1 31.74%TH %, oF b, HIHmICIE, CGSHEAIL, 4°CLFH LY FEDHHE T H
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5.43 ERIEDLLE
(1) BKkEFLEREN
O AKkafF

CS-NO CGS-N1

100 100
. || || ) || I|
, mm 1l | W , mmul | W

24 38 4F S5A 6A TH 8H 98 108 11A 128 18 2A 38 4B S5A 6A 7R BA 9A 108 11A 128
wRIHES Bk R e B RS wEBUERE e BR R e B R

CGS-4R20 CGS-4R2a CGS-4R2b

F 250 £ 250 £ 250

200 200
150 150 150
100 I‘ 100 100
: Lo “ooatbbHH, =Ll
0lllI I 0llII Is l,llII I

1A 2R 38 4A 58 68 7A 8A 98 10A 118 128 1A 28 38 4A 58 68 T7A 84 98 10A 118 1283 18 28 3A 48 5H 64 TH B8R 98 10A 118 124

@
o

nRAEE s PKBUEEE e R RER nBRSHE RS e T n BUERE  w Sk RAEE R

X5.78 HAAIBERGKEER

# 5. 43 CGS(100%) D7k & D Hesg

CS-NO CS-N1 CS-4R20 CS-4R2a CS-4R2b
(1,000T)) = (1,000T)) = (1,000T]) = (1,000T]) = (1,000T])

WM AR | 4693 | 583% 3456 | 429% | 6128 | 469% 5067 | 388% | 5098 | 39.0%

AR
K e 0.0 00% | 2016 | 250% | 00 00% | 2266 | 173% | 2265 | 173%

BI) X —F
A 3356 | 417% 2577 | 320% 6935 | 531% | 5731 | 439% 5700 | 436%
14 TR

&t 804.9 804.9 1,306.3 1,306.3 1,306.3
% 100.0% 100.0% 162.3% 162.3% 162.3%

4RI CGS R T, JR/KEINGEE D K Z LS 5 DT, BINFmEHEE D H7K 23 4%,
BE) X — RO WK 9.7%RD L, 4°C EA#IC IS S D 57K A3 7.9%~8.1%,
HE) X — RO HKD 9.2%~9.5%HA 3 5 & Tl T iz,
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©® EXHBE

50 440 429.49
416.56
420
=40 —=
= 4 377.84
= g 00 384.49 376.63
= S 330
=30 =
| 1l
20 340
1A 2A 3A 4H 5H 6H 7H 8H 9H 10H 11H 12H Q N
S @\Q
cexe-= CGS-NO  —@— CGS-NI  --%-- CGS-4R20 &
—e— CGS-4R2a ---e--- CGS-4R2b & & &

5.79 AMZAXHER

B5.80 FRIASHEER

#£5.44 CGS(100%) DZERIHE D HBK

(HLA7 : 1,000t) CGS-NO CGS-N1 CGS-4R20 = CGS-4R2a = CGS-4R2b
7 S AT 254.28 254.28 180.15 180.15 180.15
WA o AR 175.21 130.33 236.38 196.58 197.78
aat 429.49 384.49 416.56 376.63 377.84
AR -11.5% -9.3% -11.0%
(%) 100.0% 89.5% 97.0% 87.7% 88.0%

KM  CGS DR Z RS 2720 ic, FRMEOHIIC X 2NEE KT,

RAME X, CGS i34

ICHEPE Cfib i, HF

W EE I filib i 5 D T,

W S D 28 I B DS 3 2 & Pl 7z P4 1 11.5%, 4°C EA#2 13 9.3%~11.0%

W42 Lok

Rekot,
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2 THRLX—HE
O BHEEELHREEE
15 100 249 853 852
3
— 10 43.6
= — 50
O
= 5
O 0
N a2
14 2H 3H 4H 5H 6H 7H 8H 9H 10H 114 124 éo, O%,é %ﬁ@’ %,»% %,aé”
--x--- CGS-N0 —@— CGS-N1 ---%-- CGS-4R20 SR G G
X 5.81 BWRREDOHAMNENHER X 5.82 B\RHEOFEREIHEE
10 84.2 87.5 87.6
0 8 ”a
5 m.ég z
6
z X 50 326 31.6
% 4 X ________ . _:_ =~ x S
= 2 .‘“‘l--.._::i...lr:_g——‘ ‘\’.-:.‘--*:: —
0
1A 2HA 3H 4H 5H 6H 7H 8H 9H 10H 11H 12H é\ Q‘J’ Qf’ Qg’

-=x-- CGS-NO

—a— CGS-N1

—e— CGS-4R2a ---#--- CGS-4R2b
R5.83 AAFZHER

---%--- CGS-4R20

%, o
& &F

%,V %,b* %,V
e

X 5.84 ERFTAEEER

#5.45 CGS(100%)DES, HAWE D HE
CGS-NO CGS-N1 | CGS-4R20 | CGS-4R2a | CGS-4R2b
BRE A D
452 (MW) 43,625.2 55,367.2 74,185.9 85,261.5 85,212.9
b H At +26.9% +25.2% +25.3%
(%) 100.0% 126.9% 170.1% 195.4% 195.3%
=k
Eﬁjj(ﬁ%)ém 465,512.2 | 477,254.2 | 501,491.0  512,566.6 = 512,518.0
T +2.5% +2.4% +2.4%
(%) 100.0% 102.5% 107.7% 110.1% 110.1%
7 A
(1.000Nm?) 32,572.2 84,161.6 31,586.3 87,492.9 87,580.8
FE R +158.4% +171.6% +171.9%
(%) 100.0% 258. 4% 97.0% 268.6% 268.9%
KK 1 CGS O R AR T 272010, SR OFMIC X 2INE4»E£ 7,

SRR O

IEERRE LT,
A AWMEIL, CGS |

ETHI XN,

158.4%,

4°C EFH% T

, AR 26.9%, 4°CEF#%IT 25.2%~25.3%H013 % & OFER G,
AT 2.5%, 4°CEREIT 2.4%8ML 7=,
2 X B FHCF4ER

==
5N

171.6%~171.9%3E /13 %
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&
11

@ 1RTxIL¥—HEEE COP

700

8,000
1 pN 6,033.3 6,341.7 5,035.9
A TR N 6,000 47985 5,032.2
£ 500 N X X 4,000
2,000
300
I T @@ @ 0D @ I O @O O @Im 0
rrrrrrrrrr x— CGS-NO —m— CGS-N1 & &
--x-- CGS-4R20 —e— CGS-4R2a Y QO C;o sl
----- CGS-4R2b ¢ 0O
X 5.85 HAllRXRzAAMF—HER X 5.86 FEMFAHER
1.25 1.50
1.18 1.18

1.20
[
O 115
@)

1.10

1.05

14 2H 3H 4HA 5H 6HA 7H 8H 9H 10A 11H 12H
‘%Q ,é\ 0
---x--- CGS-N0O —m— CGS-N1 = --%-- CGS-4R20 Q{S’

S g
& S
—e— CGS-4R2a ---#-- CGS-4R2b o0 QQ% QQ% &
X 5.87 HAZH COP X 5.88 £EfE COP

#£5.46 CGS(100%)D 1 R AN ¥ —HE L E[ COP o i
CGS-NO CGS-N1 CGS-4R20 CGS-4R2a CGS-4R2b
1R A NF

— %G 6,033,298.6 | 4,798,516.4 | 6,341,670.5 | 5,032,189.3 | 5,035,860.9

e 220.5% 21.7% 221.6%
(%) 100.0% 79.5% 105.1% 83.4% 83.5%
[ COP 0.92 1.16 0.94 1.18 1.18

KIFIRE @ CGS DRRZMER S 572010, HERMEOFIC X 2K 2K,

CGS DHTANF—WRT IR ANF —HEP»RD L, FH COP 28 [ LT 5, 1 RX=
ANF—HE L, PR 20.5%, 4°CEFRIT 21.6%~21.7%HD T 25 & Tl iz,
) COP 1, P 092 205 1.16 £C, 4°CLAH%IZ0.94 26 1.18 F T L B4R L 7

277,

167



S =
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40 350 315.5 332.0
= 257.5
— 35 8 300 245.2 257.4
Q 2 250
< 30 S 200
S 25 = 150
= 100
=20 50
15 0
1A 2H 3H 4H 5H 6H 7H 8H 9H 10H 11H 124
éQ ,é\, bié}(b K e}
---%---CGS-N0 —m— CGS-N1  --%--- CGS-4R20 QO c?* 5 &
> O
—o— CGS-4R2a ---o--- CGS-4R2b
5.89 HJI COHEHE & 5.90 4 COMEHE

300 1800 153148 100704 1,668.24

250 1600

— 1400
b . T 5

S e -

50 400

0 208

,083.02
1A 2H 3H 44 5H 6H 7H 8H 9H 10H 114 121 S N Q
> YO
S R

[1,000

------ CGS-N0 —e—CGS-N1  ---%-- CGS-4R20 ST S &
—e— CGS-4R2a ---@--- CGS-4R2b o O 0
X 5.91 ARBIfERKE X 5.92 EREIfEGKE
500 2,500 1,099,760 2,168.6
—_
400 E 2,000
,413.5
300 1,500 12816
=
— 200 1,000
100 500
0 0
1H 2H 3H 4H 5H 6H 7H 8H 9H 10H 11H 12H %Q é\ Q % Qj'o
el >
---%--CGS-N0 —m— CGS-N1  ---%-- CGS-4R20 SEle et Q% Q%
SO
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H5E THIOH 2 t BIBE Y 2T L~ DT H
#5.47  CGS(100%) D £E FEIBREE 11 D He#
CGS-NO CGS-N1 CGS-4R20 | CGS-4R2a | CGS-4R2b
COfE
315,493.8 245,212.3 326,781.4 257,363.8 257,547.0
(t-COz)
b Rt -22.3% -23.6% -23.6%
(%) 100.0% 77.7% 105.2% 81.6% 81.6%
A K E
929.95 1,083.02 1,531.48 1,667.04 1,668.24
(1,000 m®)
NS +16.5% +14.6% +14.7%
(%) 100.0% 116.5% 164.7% 179.3% 179.4%
ez
(G]) 1,281,583.7 | 1,413,468.2 | 1,999,649.8 2,166,508.2 | 2,168,603.9
N R +10.3% +13.0% +13.2%
(%) 100.0% 110.3% 156.0% 169.0% 169.2%

XIEWEE 0 CGS O R AR T 5 7201C,

HEMEOFIIC X 2R E LT,

CGS DRl = 4 L —HEBZHITHL T, COMFHE D IS I725, CGS &4tic,

CGS

DHFENE RIS 2 wE KGR SBE L, ik & PR s 2 & Pl N,
CO PR B DA EIL, FHIL 22.3%, 4°CLEARIT 23.6%TH -7, filifa/KE & PiEE

XA & 4 16.5%,

13.0%~13.2%M13 2 f5H & 7r > 7=,

10.3% 3L, 4°C BRI KA 14.6 % ~14.7%,

HEEL 23
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5 THIOW 2  BIEREY AT A~ DORETH
544 E—VFRBOLLE
(1) TFALX—EE
60
- 150
4 =
= 2 100
- 2
20 X X=X X 5 500 X 50
0 0
1 3 5 7 9 11 13 15 17 19 21 23 1 3 7 9 11 13 15 17 19 21 23
--x- CGS-N0 —=— CGS-N1 (ke ] --x-- CGS-N0 —=— CGS-N1 (w5
x--- CGS-4R20 —e— CGS-4R21 x--- CGS-4R20 —e— CGS-4R21
5.95 BRIBIBRRIMOENHER B 5.96 BFRpleEENEER
40 30
= — H R
= 30 E
S m HEGM)
g 20
= X~ XXX % X X K- X
10 e e e e X XXX

x
%< ES A

11 13 15 17 19 21 23
—a— CGS-N1 [HEfs ]
x--- CGS-4R20 —e— CGS-4R21

B5.97 WRIFIS R HER

1 3 5 7 9

CGS-NO  CGS-N1 CGS 4R20 CGS-4R21

598 1H1XRZALVF—HER

3 5.48 CGS(100%) D v — 7 BERFHE (10 Fi~16 Ff) D = A L ¥ —HE

CGS-NO CGS-N1 CGS-4R20 | CGS-4R21

- BRI E 0 11 E (KW) 122,206.1 151,930.5 297,412.2 297,512.8
T +24.3% +0.1%

(%) 100.0% 124.3% 243.4% 243.5%

B 2R (KW) 651,189.5 680,913.9 826,395.6 826,496.2
TR +4.6% 0.0%

(%) 100.0% 104.6% 126.9% 126.9%

77 AHE (N m) 58,036.8 155,943.3 84,111.8 188,848.1

HEJH R +168.7% +180.5%

(%) 100.0% 268.7% 144.9% 325.4%

1H1I X% /vﬂe~(¢1;§3(GJ) 22,714.3 18,152.0 28,308.2 23,420.0
B -20.1% -21.5%

(%0 100.0% 79.9% 124.6% 103.1%

XK T CGS DM AR T 2 7-0 1, EEMEOFIEIC X 2HMMEEZ LT,

BIREIR O BN IHE 1T VHE Y — 27 L 4°C LA AL 5% D56, 24.3%, 0.1%MEML, &

HEERDEIA TIZFEIT 4.6%HM L, 4°CER B 5%I1313 A SHEIML 20w LR TH
577, HAEERI, FHED Y — 7 FiHT 168.7%1E, 4°C LR A7 5% D v — 7 K% 180.5%
B3 248 e ey, 1HIXRZALF—HEEIL, PFFEOY—2T20.1%, 4°CLEF R
5%T 21.5%P 3 % & FllE e,
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CRTERE Y AT L~ DR E T

2,000
< <
g 1,000 .ME,
0
1 3 5 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11131517 19 21 23
---x--- CGS-N0  —a— CGS-N1 fegy] --x--CGS-NO  —=—CGS-N1  [yzps
______ CGS-4R-1 —o— CGS-4R-2 ---x--- CGS-4R20 —o— CGS-4R21
X 5.99 EZIRIHEEE X 5.100 FEAIFIESKE
1,500
— 1,000
N
o)
Q
=500
0 .
CGS-NO CGS-N1 CGS-4R20 CGS-4R21
BEER) FEEBEM® BH =
[ 55.101 CO.#eHHE(1 H)
#£5.49 CGS(100%) DHEEE & fHia/KE (10 BE~16 BF)
CGS-NO CGS-N1 CGS-4R20 CGS-4R21
HEEL(M]) 5,272,887.6 5,627,589.1 9,262,872.5 9,834,634.7
FE R +6.7 +10.8%
(%) 100.0% 106.7% 175.7% 186.5%
ek (m) 2,535.7 3,059.9 5,695.8 6,055.0
FE R +20.7% +14.2%
(%) 100.0% 120.7% 224.6% 238.8%
LA (CtOCZgF%HE 1,201.14 926.75 1,475.55 1,196.36
- 2
B R -22.8% -23.2%
(%) 100.0% 77.2% 122.8% 99.6%

MR 1 CGS DR AR T 272010, SR oG IC X 2K 2 £ T,

FEEOE—27H, 10 Fi~16 FroHEEE & fifd/KkE 1 6.7%,

20.7%KEML, 4°C LA

f7 5% DHEEVE & fifG/KE X 10.8%, 14.2%HM< %, 1 H COHEHEZ, FHEOr—2H
E 4°C LR A7 5%23% %, 22.8%, 23.2%iH0 3 3% & FHlE N7z, QiR E RGBT IC,
CGS & CGS IZBb > T 2 GiAEeR s BE L <, HEEE Cwife/KERINT 2 L E 25

ns,
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B5E TSN 2 IR Y AT A~ORETH
b4h ABBEDORESRATLADEERTDFT LY
(1) fRfE
#5.50 CGS(100%)D Y I 2 L—3 a v OREE(ER)
) S °C L 515
xa CGS-NO | CGS-N1 | OG-4R20 | CGS-4R2a | CGS-4R2a
oK B 100.0% 100.0% 162.3% 162.3% 162.3%
TRRERT 100.0% 89.5% 97.0% 87.7% 88.0%
TR 100.0% 258.4% 97.0% 268.6% 268.9%
ol 100.0%  126.9%  170.1%  1954%  195.3%
EIHB LK 100.0% 102.5% 107.7% 110.1% 110.1%
x> %*”*’*‘E 100.0% 79.5% 105.1% 83.4% 83.5%
COP 0.92 1.16 0.94 1.18 1.18
CO. PR & 100.0% 777% 105.2% 81.6% 81.6%
HsaK 100.0% 116.5% 164.7% 179.3% 179.4%
R 100.0% 110.3% 156.0% 169.0% 169.2%
#5.51 CGS & 4°C EH8 0B & (4ER)
CGS D34 L°CEAB O
AR £CES%  CGSHEEL CGSH
o CGS-NO | 3%  CGS-4R20  CGS-NO | #3% = CGS-N1
A ~CGS-N1 ~ CGS-4R2b ~CGS-4R20 ~CGS-4R2b
BKE 100.0% 0.0%  100.0% 162.3% 0.0% 162.3%
R AR 89.5% +1.2% 90.7% 97.0% +1.3% 98.3%
7AW 258.4% +18.9%  277.3% 97.0% +7.1% 104.1%
’L‘é’@v{é’fg@ 126.9% -12.1%  114.9% 170.1%-16.1% 153.9%
BN E Lk 1025% -0.3%  102.2% 107.7% -0.3% 107.4%
1R A NF—
S 79.5% -0.1%  125.9% 105.1% -0.2% 104.9%
COP 024 0.0 0.24 0.02 0.0 0.02
CO M= 77.7% -0.2% 77.6% 105.2% -0.2% 105.0%
filifa 7k 116.5% -7.5% 108.9% 164.7% -10.6% 154.0%
2 110.3% -1.8%  108.4% 156.0% -2.6% 153.4%
CGS o<, BIRRIEOBEBNHEEENSEMT 20, TAALF—ERERD, 1 X

A HRRSM T B

1 Rz AL F—HEBEEBOHAD T COPHEIZUEI NS 2,

CGS & CGS icBib o T\ 2 tifmax i OB <, #iifaK & P o BIZEMT 5,

CGS DE T AN F—%
REHEL LO)IC R B LR TH o 7228,
LRDFED 0.2%TH T D ok

ROMMM LB ClE, FES 1.13%E
vial—3va vEERIZ,
%(‘:i{:‘?f:o

Fl(4°CERHOHA ﬁ
AR L 4°C R

— 2

DI
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HHE THION 2 WIRE Y AT L~ DR

(2 r—vE=E

#5.52 CGS(100%)D I 2L — o vOiER(vr—/8H)

AR IK IR R TR S H 4°C L5 FA7 5%
xa CGS-NO CGS-N1 CGS-4R20 CGS-4R21
oK E T 100.0% 100.0% 189.5% 189.5%
KRBT 100.0% 93.9% 144.9% 145.0%
7 A 100.0% 268.7% 144.9% 325.4%
a§§ﬁ§X“%% 100.0% 124.3% 243.4% 243.5%
B AR 100.0% 104.6% 126.9% 126.9%
VARIE &=L
%%giﬁ‘(’f E) 100.0% 79.9% 124.6% 103.1%
C%EE““;E 100.0% 77.2% 122.8% 99.6%
wisa A 100.0% 120.7% 224.6% 238.8%
PEELEL 100.0% 106.7% 175.7% 186.5%
#5.53 CGS(100%) & 4°C LR OEE (v — / BE)
CGS o3¢ 4°C R D2
NP2 VA =] o = L.
$%%§fﬁ 4C%§im CGS L CGSH Y
- CGS-NO | % T CGS.4r20 0 CGS-NO | B CGS-NI
i ~CGS-N1 ~CGS-4R21 | ~CGS-4R20 ~CGS-4R21
Bk E T 100.0%  0.0% 100.0% 189.5%  0.0% 189.5%
R AT 93.9% +6.2% 100.1% 144.9% +9.5% 154.4%
7T A E = 268.7% -44.2% 224.5% 144.9%) -23.8% 121.1%
E N e
%‘fgg% 124.3% -24.3% 100.0% 243.49% -47.5% 195.8%
EVAREE-¢ Xl 104.6% -4.6% 100.0% 126.9% -5.5% 121.4%
1 RZANF—
{?%% 79.9% +2.8% 82.7% 124.6% +4.4% 129.0%
1H
CI@?E§E§ 77.2% +3.9% 81.1% 122.8% +6.2% 129.1%
g AR 120.7% -14.4% 106.3% 224.6% -26.7% 197.9%
HEB A 106.7% -0.6% 106.2% 175.7% -0.9% 174.8%

CGS DEAZNRE 1 R ANF —HEROWMADHHRCHERT 2L, 4'CER 5% X D
FEOE—27HT, 2.8%mE\: & TFHlE N, COHHED FFEDO Y —27 HA 1.2%H > &R
TH o722, FEDOEv—2 HOMM/KDMMD 4°C ER EA7 5% X Y 14.4% @ ALK 7
b ETHlENT,

LCLEADHELRR 2 L, CGS 135 % 5&1FT, BIHEDLZEI/NE VWA, 1R AL
¥t COMEHEDZEAIEIZ CGS 2w ToZLiE I /NE v v S FERIC R -
7o HEEMEIZ, CGS 237 efh D2 (LKA 0.9% 5\ 25, Hifa/KE 1L CGS A wW&tho s
DEACHE D 26.7%E R & 78 o 72,
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E

2 5.54 CGS(50%)+EEME 2 5 DORIREGET D 7 — ABGE

IR T — & SRR 4°C 5%
i OG-N1 R-N1 0G-4R2a R-4R2a | R-4R2b
oy EREH
& ;ggﬁ@ OG-N1 R-N1 OG-4R R-4R21
TR E [ FEEEEHE | CGSEAM | CGSEAM | CGSEAM | CGS EAHR
b i S Tt AFEFRE | A LERE | 4ELEARE
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XA 145 1% 14 % 14 % 14 %
& A 145 2 1% 14 % 2.8 &% 2.8 &%
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@ CGSAERE
*5.55 MM21 HIRDEBE/EE L CGS BERE
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59,581 =50% 7 1 59,800

2014 fFo MM21 #iX D&

FED 50%IC T 25 CGSHREEZRET 57201, 7,800kW
D CGS1 % 7 4H, 5200kW o CGS2 # 1 BE/ML, CGS 25k %ZFHT 272012,

SH
imi
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B5F THION 2 mRE S AT L~ DR T

@ E¥natE

MM21 HIXDHAL 2T 2% I 2L —v avTb-0o@EiEimesiAL L<C, CGS
DIBE 08~22 WrIc kMl L <, Fe4: L7-HKk L HERR 2 M T 2 721, RmKEN RN A Bk
(1) & N4 ERE (3), WA (4) 2B & L <, Eifigstm 22 H L7z,

#5.57 JEIREHHE
BESENE L

U= e
wl A MRS T T3 7374756 789 10]1]12
1(1):152}% 08~22| WA AR4 AR3 TR5 TR1 TR2 TR4 TR3 AR1 AR5 AR2 -

JEk FE= 08~10 WA |'TR5 TR1 TR2 AR3 AR4 AR1/AR5 AR2 TR4 TR3 -

M| P4 6~9 A 10~13) WA BESH AR3|AR4 | TR5 TR1 TR2 AR1/AR5/AR2 TR4 TR3

4°CER#%+ [13~16 WA J€SY| AR3 AR4|TR5 TR1 AR1|AR5 TR2 AR2|TR4 TR3
5~10 4 | 16~22 WA 'TR5 TR1 TR2 TR4 AR3 AR4 ARl AR5/AR2/ TR3 -

@) RS

#5.58 CGSG0%)+ZBEME 25D I 2L —v 3 v OFER(ER])

AR 4°C 5%

e OG-N1 R-N1 0G-4R2a R-4R2a R-4R2b
K A 100.0% 100.0% 162.3% 162.3% 162.3%
(BEREEX) (0.0%) 0.0% 0.0%
FRASEE 100.0% 131.1% 80.9% 125.2% 123.7%
(B RR*) (+31.1%) (+44.3%)  (+42.7%)
T AHEE 100.0% 321.5% 80.9% 317.6% 316.1%
(B iR (+221.5%) (+236.7%) (+235.1%)

BJRXIW OB IHE 100.0% 88.7% 160.4% 139.5% 135.9%
(HE R ) (-11.7%) (-21.0%) (-24.5%)
RETIHEE 100.0% 98.7% 108.3% 105.8% 105.4%
(FER=EX) (-2.3%) (-2.5%) (-2.9%)

I RZANLVXF—HE 100.0% 88.3% 103.6% 93.0% 92.3%
(HE IR ) (-11.7%) (-10.6%) (-11.2%)

COP 0.98 1.11 1.01 1.12 1.13
(FEIREE*) (+0.03) (+0.11) (+0.12)
CO.BEH & 100.0% 86.5% 103.8% 91.3% 90.7%
(R ) * (-13.5%) (-12.5%) (-13.1%)
ARG 7K 100.0% 128.6% 131.4% 199.6% 193.8%
(R ) (+28.6%) (+68.2%)  (+62.4%)

PEBR 100.0% 129.6% 163.1% 162.0% 154.8%
(R ) (+29.6%) (11%) (-8.3%)

><i ERER CGS(SO%) &iﬁﬂﬁﬁiﬁai(Z %) DR ZHERR T 5729
oA X 2R %2KS,

PAEDIEAR Y 2T LR FEHEL LT, CGS50% & HEE 2 52 XET 5 &, FEDEA 1 X
THAAF WA 11.7%P L, COP 2803 £33 & Fillldnrz, COHEHIE T 23.5%i
M B, KR L HEEVE 2 28.6%, 29.6%84NN3 B FERTL o 7,

4CEABDEGE, PHEOEARS R T LR HEREL LT, RV AT LTIITIRZAVF—
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5 THIOW 2  BIEREY AT A~ DORETH

RS 0.36%H3 % 23, CGS(50%) & HEH (2 %) D% E T 7.0%~7.7% RV 3 %,
LCEABOBNKEE LY — 7 DMK TR —RAEHEOBERL E2ny, R XF LD
COP 28 0.03 F283 28, CGS50%3E A & EEMERE T 0.12~0.13 1 F$+ 3 L FERTH - 7=,

COMEHEIL, 4CLEFBOEARY X T LTlT 3.8%IENNT 5 23,

& T 8.7%~9.3%8/V 3 %,
Kk E L, 4°CER

Aoy 27 LTlE, 31.4%8IN3 % 28,

CGS50%xiE & % ElEx

CGS50% & H BNl % 2%

BEI 5L, 99.6%~93.8%HMNT 2 & FllTn, PEEIZ, BARL X7 L TlE 63.1%H0

3275, CGS50%E A & EEEIE T 54.8%~62.0%8 19 2 #5558 & 72 - 7=,
R) r—o=E=E
#£5.59 CGSGO%)+EBEME 25D I 2L —vavoiEE (¥—28%E)
AR 4°C - 5H1%
Ko OG-N1 R-N1 OG-4R R-4R21

7K E fiur 100.0% 100.0% 189.5% 189.5%

(B PRFEX) (0.0%) (0.0%)

P SN= 100.0% 90.4% 180.0% 178.5%

(BE I FE*) (-9.5%) (-1.5%)

7 A 100.0% 203.8% 180.3% 292.0%

(EIFEX) (+103.8%) (+111.7%)

BN YR el 0 B B 100.0% 95.1% 186.7% 174.9%

(B k) (-4.9%) (-11.8%)

EWARIEE = (N CS 100.0% 99.0% 118.2% 115.7%

(BEIFEX) (-1.0%) (-2.5%)

I XRZAALX—HEAQAH) 100.0% 88.9% 126.8% 114.4%

(BEIFEX) (-11.1%) (-12.4%)

CO. = (1 H) 100.0% 87.6% 126.3% 112.7%

(B k) (-12.4%) (-13.6%)

Ak 100.0% 95.9% 190.9% 220.6%

(FEWRFEX) (-4.1%) (-29.7%)

PEEL 100.0% 80.5% 194.5% 173.6%

(B k) (-19.5%) (-20.9%)

ST 1 CGS(50%) & & BVE R ER (2 15 )@w%\%ﬁﬁ}&? 5790,
WHOAMIC X 5 INE KT,

WRKBRRFRHO Y — 7Rl 2 2 &,

SEAED A, BRERIE OB I B DY 4.9%7
AL, Witk E L HEERVE T, 4.1%, 195%23P 32 L EfEL 7t 577, 1

RIA I F —H

Z (1 H) 2811.1%%4 L <, COHEHEN H) D 13.4%3A 3 % & FHllE iz,

4°CEA%Z DY

B(1 H)28126.%2 5 114.4%
A2 HIESKIE 190.9% 2 5 220.6%H 2 2 78,

BThot,

fl, BRCRT L ERIEEEOL G 2T 2 &,
Y, COMEHED 126.3%7 5 112.7% 2V 3 2 L D
HEEMT 194.5%72 5 173.6% £ TR 5 il

1 R A ¥ —H#
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HEE TMSN 2 MRS AT L~ OB

552 FHBHDOE LD

(1) PRI 1 OFER

SERERDS 4°C ERT 3 &, FERIZEREEIFED 77.2%~70.7% I L, FERIGKE
T LT, FED 147.9%~163.4%I12 72 %, AG/KFERIL, 4°CEA%, 184.63% % T
b2z I N,

(2) TR 2 DGR

D AEREVRTL~DEE
AR 4Co A2, MM21 HIXOEARGERE S AT L5 2 582 Ia1L—
gV LERRELT, RO XS aiERiEE 57,

1R ANF—HEED 103.5%~103.8% I HMT %,

- COP 13 0.98 225 1.01 il L3 5,

- COPEHIE DS 104.0%~103.7% 8L, flifa/KE & PEEVE 13454 129.9%~132.0%,
163.5%~164.1% #8395,

AWtgETiE, LYY v rmiERERME LT CGS EEMMEZINY BT, ZoME xR
LT, RDOXD RiGREHRL 72,

@ EBIEOMR
[ Rl ]
IR ANF—HEEPFELD 0.5%P L, 4£°CEF%IT0.8~1.0%HAPT 5,
- COP 28413 0.98 205 0.99 £ T LAY, 4°CEF%1Z1.01 225 1.02 £ T L3,
c COBEHEMFELY 05% F28Y, 4°CEF%IZ0.8%~0.9% 285,
c HWAKEAEE XD 4.0%5P L, 4°CLEA%IZ5.7%~T7.6%D T3,
- HERVESEE X D 6.2%08 Y, 4°C LRI 8.9%~12.3%05H 5,

[ AR 7K 5 S D IR 7 ]
- BIE AR D T AR 1E 19.3%, 4°C EA#IE 3.1%0 5,
- WA DS 4R 1T 8.8%, 4°C LF#41E 16.7%H 3,
- PEEAE 23 F4E 1 9.1%, 4°C LRERIF 17.5% V3 5,
1 HIRZAAF —HEESTFEIL 1.0%, 4°CEFEIT2.2%HPT 3,
-1 H COBEHE D41 0.9%, 4°CLEAZIT 2.2%HA T 5,
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Ho®E TSN 2 : WIERE > AT L~ DHETH

® CGS(100%) DR
[4E [ iE]
1 RE AT —HEEDPER 20.5%WD L, 4°CEREZIZ 21.6~21.7% D3 %,
- COP 78, V4132092 25 1.16 T LAY, 4°CLEF%IF0.94 »5 1.18 £ T L3,
- COBEHER, V413 22.3% F28 Y, 4°CEF#IZ23.6% F285,
- WRAKEDS, SEAEIX 16.5%8 L, 4°CERZIT 14.6~14.7%HN1$ 3,
- PEEVENE, PAEIZ 10.3% 88 2, 4°C EFHIT 13.0%~13.2% 23 2 3,

[ R A T B D IR |
- W AHEEHPAF L 168.7%, 4°C LEAF#1T 180.5%H3 2,
- HAGIK D4R X 20.7%, 4°C EA2IE 14.2%8MT %,
- PEEAE DS PAE X 6.7%, 4°C EA21E 10.8% M3 %,
1 HIXRZ AT —HEH P 22.8%, 4°CEAZIT 23.2%HD T 5,
- 1 H COBFHEM VAL 22.8%, 4°CEAIL 23.2%10PF 5,

@ CGS(50%) & B 2 (BIBHR DR

[ Rl ]

1 R AN F —HEEHIPEIT 11.7% L, £°CLEF#%IF 10.6~11.3% DT %,

« COP 234132 098 226 1.11 FTEMBY, 4£°CEF#%IF1.01 225 1.12~11.3 T TLEA
%,

- COBEHER, FEIZ13.5% F2 0, 4°CERFAIT 12.5~13.1% F23 5,

- WK E AR 1 28.6% 38 L, 4°C LRI 62.4%~68.2%/0 3 3,

- PEEAE 23 4E 1T 29.6%88 2, 4°C EA#13 1.1%~8.3% 258 % ,

[ R 7K 5 S D R 7 |
- BRI OB E 24 1R 4.9%, 4°CEAZIE 11.8%0 5,
- A AEEE DAL 103.8%, 4°C ERBIT 111.7%8004 3,
- WK EDSTFEIR 41%A L, 4°C LAY 29.7%8N4 5,
- PEEAVE 23 F4E 1T 19.5%, 4°C_LA#213 20.9%8h0§ %,
1 HD 1R AL F—HBEEIPEIT 11.8%, 4°CLERAEIZ 12.4%8A T2,
-1 Ho CO B A3 4L 12.4%, 4°C AT 13.6 8T 3,
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AELERBOLASNEETRINDBS. 8A NHEREHS169.5%, E—HIREL1834%755,

AU
- . ’CLR#E
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HAHE 100.0% 107.9% +ERR
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coP 0.98 1.01 PAR
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HeEh 100.0% 163.5%

- I CLR#® HE

= (EEEE)
88.7% 135.9%
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88.3% 92.3%

111 113
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128 6% 193 8%
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5

COPQE L N RTXNF—HBOED . COHHDOFML/ MIGKETHBOIEM
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(1) HERHAROELD
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FLDETFTARRERL, MBI ANVLF - XFTLDL YY) TV X% Ed 3720 DEHE
FLLT, CGS LEREAEEZH L 7=,

O HEHEOME LYV IV PIAALF—DOWRE LYV TV P ZALF—DFE
2L, HOZAALF v X7 LIBT3, PHRTE 2, iz PRETE L WERE
ZALICR T 2 WICRES I TH B, ) LEFRL, BEERA2 L. ~—FHE Y 7 MO
MEREREZEEH L 72,

@ B SEE H U BRI, o~ — Vi [hoazdk |, Tisfddt ), TEEE ],
[ZrktEl 235 0 . v 7 M I PHRES) ), TRRIRFIGZS J, [chErE ), T e 2t ).
(AL, TafEt], THRaEl 55,

@ HIBHSEEOEMERL LY VIV P AIALF -V AT LOBREROMGRE
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LC. CGS L HEE LT 72,
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HrOLOHMASH L, LYV T Vv RRA LI 42720 DNER M /-,
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Filth L 7z iK1k, B ESE 2, BHHEHOEIG S & & 3 MR T 7,

@ HAOHISMEEXO T AL F—JHoL ) LY RIS 2 WELLEEL /-,
B HALTFOALF—JHEFHAL Cw X% o, RIAMAEE L
T HAEZALF —ICHE 2 2 & s EENT 5 2 & 2RE L7, IEFH
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2 BHEOHTY, ZGEHIHT 5 REROBRILKSE K 55 0T,
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Q) FRHIMOE LD
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®

PSR 4°C EAF % &, FMZERTFENAD L COFFED 77.2%~70.7%1C 72 Y,
EMPAKTFEEIIE L CFED 147.9%~163.4% 17 5, e KE/KTFEEIL, 4°CE
5%, 184.63% F THIKT 2 & Tl 7z,

WRE Y AT L~DOFET, AF0R[FELEES DY LT, EOm/KEERHN Y
MUT, 1R ANLF—HEENINNT 225, WEHEROBEE IR L <. #ith
KE & HERVE I RIRIC S 2,

&AM IR IT, MR v R T LDFEMIEICKRZ W B LR ML E R\, KT
D v — 7RI, RO ENHEOE— 27 A1y F ORRAKE L, flifdkE
LHERAVE OMRIRIC DR RSB B, 7275, MM21 HIX oiE, EEHe — KR Y S
DNRDB D T, HIERE 2SR WIZ E COP R b, 1 R AL ¥—HE R DM
YONRS D 5,

CGS DiE AT, £ 1 Rz AL F—JHEE L COP BKRIBIZT 2> T, COHEH
BOIW D, 7272, Hlifa/kE & PEBVES N T 2 M0 5 5, HKTRED v — 7 K]
WS AHBE B KIEICHEM L . BWFER OB &R DM 55, CGS =
FUF — DT 1 RT AL F—HEEIL. FELD/AI 0,

FHRERDS 4ACEA T2 8 EFOMKFLRICHEOLNE ZALF —DEEHRKE S
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