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axie -10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100
o=E
20.69 58.9 93.38 124.65 153.14
0-50
1++ 1+++ 1+++ 1+++ 1+++
7.25 20.59 32.57 43.38 53.19 62.13 70.32 77.83 84.77 91.18
50-100
{15 1++ 1+++ 1+++ 1+++ 1+++ 1+++ 1+++ 1+++ T+++
5.13 14.53 22.95 30.52 37.36 43.59 49.27 54.47 59.26 63.69
100-120
1+ 1+ 1++ 1+++ 1+++ 1+++ 1+++ 1+++ 1+++ 1+++
4.3 12.15 25.44 31.12 36.26 40.95 45.24 49.18 52.81
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1+ 1++ 1+++ 1+++ 1+++ 1+++ 1+++ 1+++ 1+++ 1+++
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1+ 1+ 1+ 1+ 1++ 1++ 1++ 1+++ 1+++
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0-50 159,455 224,931 153303 145647 68955 2,302 175 56 26 17
50-100 165 8730 12,318 38567 33,880 124,228 24,048 11,002 3064 2,291
100-120 14 11 832 2048 4142 44476 5013 1,754 256 84
120-150 23 182|444 1935 10277 17203 9712 5940 824 215
150-200 20 962 382 1720 12,108 54257 9161 6018 2,161 987
200-250 1M 1,301 619 9216 30615 7,513 7436 1,800 291
250-300 9 274 512 15,638 6238 4250 1,730 451
300-400 4 30 296 262 962 8455 6,173 1,898 339
400-500 - 2 9 89 303 2127 2545 2,320 838 105
500-600 - 1 4 31 93 1,064 1,020 1,447 307 55
600-800 - 2 1 67 143 977 807 1,338 297 34
800- 9 8 12 20 75 377 300 691 128 31
SR ASHHAAL HSEIQ HES HE HES H510] X1 / % 2% : (BASMNLXIESSS 1++ 0] 55 77t / (KIS0 LAX| KIZE 20% 02 72

[E3-71FHE 252 S+ ¥

gra e -0 1020  20-30  30-40  40-50  50-60  60-70  70-80  80-90  90-100
0-50 156,051 506,230 323,544 181,835 86,865 5564 17 59 43 186
50-100 404 8786 11,605 53758 93218 143280 14,184 7,170 3844 2,897
100-120 96 200 1520 4667 6514 133559 9122 1,296 217 136
120-150 93 626 98 598 30227 70722 10345 6,680 867 203
150-200 160 2272 1,381 2393 23,947 274063 11392 6282 4313 963
200-250 67 2312 2479 1217 4982 71642 9036 9136 3,164 325
250-300 22 491 1617 724 1093 8158 4290 4355 3875 449
300-400 4 16 1,005 566 585 2275 1,759 3304 6,198 278
400-500 1 B 1 47 124 581 457 626 12 14

37

253 287 32 2

500-600
600-800

EXUSFUYALH MBEQ HEE Y YEE LEGI0 2y / X Y« (STUSMNHRIZESE 1++ 0| S5 72t/ EIEEM)0LX| X1 E 20% 02 712+

2) A= i AE S A= vk 84E, A6 AR deE B A oF 71088l 52%rE<
oF 3709Hs-
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0% HZ 59 ol ZFY AZBL §4E, ANE HHs WY 1)FA
2 A=E9 3.6%, FAL AZE9 1.5%% A A=E ISk} v|&3t
BE Holth ot ol RZelH A&Hel APt Yoluy A L &
A= ARZ o]of tfgh tf-go] "3t A|Fo|t}
[ 3-8] 212 541 O|U) £BH HIZAG HSE 54 B
Eanﬂ% -10 10-20  20-30  30-40  40-50  50-60  60-70  70-80  80-90  90-100
0-50 37255 45358 19423 19642 7.158 265 7 4 2 2
50-100 41 1663 1554 5784 4006 17835 3227 1037 54 8
100-120 2 12 73 275 475 4972 502 171 12 3
120-150 7 23 68163 964 2367 1475 592 20 -
150-200 8 1 51 17 965 6,183 908 645 79 8
200-250 1 4 21 1078 2766 872 558 65 1
250-300 - - 6 901 285 68 1
300-400 - 1 1 16 1,401 599 63 3
400-500 - 1 3 12 44 600 541 380 43 -
500-600 - - 1 2 14 306 282 273 14 -
600-800 - - - 3 14 277 225 311 27 -
800- - 1 - - 3 107 106 349 5 -
S AZYYNAY HISEIQ| HEE L1 HEE BEHI01 I / % SF | (BRSMOLXIESSE 1++ 0| 55 72t/ (RISHEMOILIX] X2 20% 02t 77t
[ 3-0] 212 541 0|} £3F F/8 152 54 88
e -0 10-20  20-30  30-40  40-50  50-60  60-70  70-80  80-90  90-100
0-50 14643 98823 37141 16084 3963 571 8 5 2 3
50-100 29 3192 2513 13152 8015 5284 340 210 96 32
100-120 8 13 262 637 1051 3674 143 66 9 2
120-150 11 22 49 67 3226 18914 266 249 48 6
150-200 6 36 161 243 2451 58521 1,136 418 211 78
200-250 1 13 88 181 1205 5989 1257 914 96 42
250-300 - 1 23 46 177 606 365 256 62 48
300-400 - 2 1 46 105 764 413 251 29 17
400-500 - - 1 10 44 235 196 177 2 -
500-600 14 89 105 2 -

600-800

SN UZHYALY MFEQ| HE=

sM)OLXIEESE 1++ 0| EF 72t/ (RIS 0K REE 20%

3) FZ 5t AR RIE
73%%529] % 519k,

|4E, dve

E7FAEE

HE2

H3% - H2oUXIHs2

A%E
|_o

ojar 2t

S 2] o 709F A
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O HZ0UX] ZE0| 02 F2Me| HUR|2E 1++53 01y 22US FIS

[

_Jl\_
HIEA AR BN FUNE 1++53 HS A47F 9Lou, 2 ARoIA A1
o1 A8]% o] A g3=Ao] thet Zhelo] Lastc 5748 AEEo] ule) A=
NIAAZE Q1% FEo] Bold A0 WRkE) 1+++53E W ABL Ao
5 2R 35001, 848 10030l 2] el 99 Sl B9 ok 2 ¢

¢
(S

% 5 A7} gl 202 Hot 919) B4 Aujo] MSAL ve) 21 Uk 1++5F
2 FE3tu|271A) 0] B9 2] 84F 1200%014, AnE s0%ol DHEE 53
2 gEgon o NUE AFEL 2 SN UED Uehdeh

H 3-10] HIFAHE HFE29| UXEESE 1++ 2S5 7S g

,E’d“*'% -10 10-20 20-30  30-40  40-50  50-60  60-70  70-80  80-90  90-100
0-50 51 43 11 2

50-100 13 110 27 3 1

100-120 2 27 20 2 1

120-150 2 -21 12 3 2
150-200 4 9 10 1

200-250 2 6 3

250-300 2 3

300-400 3 1 1 5 1
400-500 1 2

500-600 2 1 4 3

600-800 3 2 4

800- 3 12 1 1

EX: O|LIX2BE019)0M HBLE HES OLXEEST XNES BEI0) 4y
% 3% : (SHSMULKZEST 1++ 0 BF 72/ (KISEMOIL{X| KIS 20% D2t 72+

[E3-11] 1+ S5 0| 8=E HIFAHAL

72 A5 Yo HEY  GA2HE G4 EXE Od B¢
1+++

J2ENS 2 5,183m 15% 52% 4.0
WFATAL 14 8,979m 17% 57% 4.4
ZHES|AE 2 5,926m 18% 49% 3.0
o|2AM (5L 1 5,426 m 2% 8% 5.0

e 19 8,071 m 16% 53% 43
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8 a = Yn oWy WHadnE YEENE TS+
1++

HFAIE 69 9,070m* 36% 282% 7.2
WEATAIL 278 11,309m* 26% 90% 4.5
PN 8 8,419m 46% 331% 6.0
=HIAE 18 9,357m 56% 831% 15.4
el SN 9 5,105m* 24% 62% 2.7
SSTEHIFH)D 14 3,216m 56% 209% 5.5
7|Et 41 11,236m* 27% 143% 4.8
B 437 10,428m* 30% 164% 5.5
4 456(TIA| 1,637 & 2 30%)

EX : UESN U 25T UBAE(E=0HAISH, 2018H52)E &85t0] 2y

200% 400% 600% 800% 1000% 1200% 1400% 1600% 1800% 2000%

(28 3-3] HIFAHAIE2| 8XE/ANE FH(1++S3
EX : 7520UXESST ASKR(SRLXIZT, 2018I68)S 225101 2ty

3718 1529 A9, o} AR FEF(=AT AoIUA e GEZE
Z WA BB 14+5F ol 1% 5 270] Yom, TS ABIHE 1445
F ol B 915 4B AR @Yotk AUARLEF AF I HS thae

sl A5
Ae ZAT TF7 0] A= ASE0] HiFE vIFAE0lL, JAF o7 l—frE

7] 5
H1EA1.89] 49 1501 el 14+ 53714 MES sha glout, 489 A9 2%
F HSS 7170% 51 9o} FAS AFEO] 1++0l4 HE A% A0 itk 14+
o] S 2 BB ] B 5T A8 200, 845 830lo], 14+
530 FANAL ATE 46%, 8HF 61%9] Wik EFEolT}

ofgt Ao uE 74 204 B55E 857 EHE AL, A5 PR AL TR} @

4) o] Fx YA F: o% AZE AR AZE g ABE tjHslo] 85, AN 8AS 220}
o 5 B e 0 i SR RE A e A Aos B

3 - MRoUXHEE =9 sign 26 43



[E 3-12] £HE HRE2 HLXIEESE 1++ 2215 3

din
rgh
olor

2dmE g0 1020 20-30 3040  40-50  50-60  60-70  70-80  80-90  90-100

[SEui=)

0-50

50-100 1 1

100-120

150-200

200-250

250-300

300-400

400-500

500-600

600-800

—o
1S 20% 0|2t 712

[B3-13] 1++ SZ 0]A B =HA|M

T & Fa Yo MY Y mE WYWIENHE WIS+
1+++

e 0 - - - -
ZE5d 1 29 83 7 120
AH 1 29 83 7 120
1++

CrE e 1 48 64 2 1
E5H 0 - - - -

A 1 48 64 2 1
2% 2(FF 1,49271 5 0.1%)

£5 : UE20UXI2 ST ASKRGR0ILRIBT, 2018K62)S BEI0] 2H

44 HROUXHEE =4 2EsE 2f6t M= 7l A7



(32 3-4] —’F—HAI 9| 8XE/HIE FE(1+SE 0lY)
=X UZENUXIZESE USK=(E=0HUXISH, 2018H6)SE EE510] 2y

O HMZO|HX| 20| 022 A2l MZ0UHX| 1B FS 744
Ad 6151?—_1 —%ﬂh‘%ﬂ A8 A7) = AAL} B B FgE AAS SE A
£ AlQjold thFE9] Q15 ASEo] A EAG AR 24 75
7kl &3t} B3] 15 FAEY] A= AR0HA] Q50| T o2& Ao = wd
==, FERERoA ARo|A] 153 AMAIY O R X19E A 355
o] ZEBSGwo] Utth= A2 Ho 2% AAdS =
SR Pl 44 % A0 R wetEr) t&o] i 35589 F9- 78|
%*OWL HHE P2 ARSI, ARARI 0 & A== S et

N

[H 3-14] HIFAHE HFE9 UXIEESE 1++ 2US S g

Al

S

-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

77 H|¥71)

_ ]
0-50 (58,65 =) §1 309U (4777 3

66.67 HI=A

G
s

2
50-100 QHZE) (3156%H) |
SR BoRdAY) @esez7
1
100-120 (20.82 HI=7)

1
120-150 - (27.77 HIZH)
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allli =

-10
85z

10-20 20-30 30-40 40-50 50-60

60-70 70-80 80-90 90-100

1%

1**

1 1
200-250 (22.36 7)) (20.20 HIZ=7) (55.35 7))

~ 1
250-300 (22.98 H|=7)

300-400

400-500

500-600

600-800

800-

8% USSUILINSESS USNRERLINSE, 201835HE B3I 1Y
X 2% HROUXIHSE 215 Z249| HLXIZESS 1++ 0| 53, OILIX| KYS 20% 0/2t 72t/ (Z3) : OLRIKYE
*747|5 MHAHRIZ GIEHT Hg

EAHO|E 0|3 SE(HH B KB/ 01X Al HZOHX| 2 2715)

3) AIZH0IME S5t MZ0ILX| 24 TisH ZE
O 7ie
QA R3] et A ZoUK] o] 713 ofele A0 R Hol FEFAS o

Aopy

Aol dE wsteH, FA oA A71el w2 ol|A 35t

= 21.85}0] A=

[¢]

O S3FH2 UK 395 &d 7tsd BES 7ot g5 24 o

&9 oluA] 52 A FEel whE o v A1 dery MekdsE o] g7
I =5MAS5E A Aol WhE A5 cUAE A0S A= ol
A5=9 AAAEREA 2 ABZCIAAEAAZAM AlE ot 5)elA T
YAy AT 9] Q7180 5ot AlES ok o2 = ok 1EaL o
UAEeFg e o] A471E2 A% F90E e B gho& oA
A Ae F-91E FUF-ee 8731 Qe o] Holls ASE<] ofvAEFEA=
o] Z-go] & HoL}, ATF-82| 87X P22 20189 92 1Y o|F F 7=

5) LETERTA] A|2017-44235, A1) 2017.12.15.
6) FEWSRIA] A|2017-881%, A1 2018.09.01.
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B0 AWFRE AT SARIRICE TS oA Hoky AgsElo] MY
o] 2431 2R 101 WAt Wit ABRER S| whEo] Hgo] ot &
ofiict.

[E 3-15] Z15E29| oL X|HYMA7|1E0| 2 SSFEC| 2u|45(18.09.01. AR)(TH : W/mK)

e 21X EE2K|o] SRR HEE
PSCIEIETENS) 0.150 0[5t 0.170 Of3t 0.220 0[5t 0.290 0|5t
74Alo| QJ(ZH) 0.210 0|3t 0.240 O[3t 0.310 0[5t 0.410 0[5t

FNE XIZ(E) 0.150 O3t 0.180 O[3t 0.250 0|5t
FNE XI2(2H) 0.210 Of3t 0.260 O[3t 0.350 0[5t
515 HIH(RI) 0.150 0|5t 0.170 Of3t 0.220 0|3t 0.290 0|5t
515 HIHZH) 0.210 0[5t 0.240 O3t 0.310 0[5t 0.410 0[5t
&9 2(55) 0.900 0|5t 1.000 O[3} 1.200 O[3} 1.600 O[3}
B9 2(28) 1.300 OJ3t 1.500 0|5} 1.700 O3} 2.000 0|5}

) 1.4000|5}
) 1.800 0|5t

K B S HEH XIS FR2KY, B S XIS HEAIOR B4, HotS HISS HiSfiye BA

X 1 HE29| 0| X|HFMA 7 | Z(EZEDESTA| H|2017-8815, 2017.12.28. LULIHK) HHE1

7o) 7| 5-e ToluiA| Aok AA5El0] A7 o ket 7)ol 1 wiske

AL KS F2292035.0) 71204 APl 18 155 oS BEsH A1 ES A48 5

ofof 3r] AAO] ek} o)7]0] A Wk A} FVE £ /WA 1553

u}}—o}L S GO} Bk B, WY S0 AXE HL 7S Aol 4
A

L, &J710f) 7 Hshke Al ddE2 712

529 AR LAY | (M A1] oA E A A HEA Ul #5729 SF7

2992 ASS /MR FAG R 2SR, o= B4
HILHSEL 04683715 12mm 718) FES T4 BAFEOR T 4 Uck

& 35571200 BEESFABOR SA50l slout 1539 YuRE T
55 A50] B& AEolth 253(60%) $22) Hol /1Y Wor, 353029, 157
(000502 o) 5571 . 553020 5 Hohe7] HEC), 2 B
B AN S AEH] TR0 s QST ETHT £ S WAL
Ok SIBAOI 2ORIBRRIE AT UL 1258 Te B, 2ol

56708 8T FL 2353 W BTt E
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[H3-16] HMES 2521 5255 5%

am

T2 EuREED)W/mK EUFE(E) W/mK EUFE(ET) W/nK =
158 0.524 1.000 0.890 1363
258 1.001 1.400 1.234 2168
358 0.639 2.100 1.700 1612
4S5 1.201 2.798 2.381 340
558 2.807 3.389 3.057 88
A 0.524 3.389 1.384 5571

EX: shRHHXIZS §2H2|M|T http://eep.energy.or.kr/certification/certi_list_144.aspx, 2018.08.21. 18:00)

= O
a8so

3 * a0 s
2 —
1 - CEE——

w
n
r

25

[
a

[13 3-5] HMES s22%
EX: SFRUHXISE S2H2|HIT http://eep.enerqgy.or.kr/certification/certi_list_144.aspx, 2018.08.21. 18:00)

FALE AL F oI EFAEEA(2013), AGE 4] @8H2007~2013) &

H o] drRrAl 2 7tAE A E7E 53%E 7HE o X E]o] 9l o]F FUdTF4,
At =o]w obA I AERS ARESoh= TEATE YE 9 dAgtolgolE 7.1%E 2
Astal k. YAl Moflu A1 dely Jedse A4 7l—§q°ﬂ w2 a3
HE ARSI R TR 7 A 2841, W AP EEE 91% ORI B
A E AT AASHAY A AHIAE B= %‘%ﬁﬂléﬂlﬂ Faohs G2

48 MROUXHEE =4 2dsE 2f6t M= i A7



[E 3-17] = OIEQ| X|H'E HUa] &

Olok

T E JtAHYR ISRl FYTEAM XA JEHAES) A

= 4,504,778 301,715 1,661,150 1,417,309 612.361 8,487,313

(HIB) 53.1% 3.6% 19.5% 16.7% 7.1% 100%
MEEEA 559,769 14,720 583,573 220,514 104,884 1,483,460

(HI2) 37.7% 1.0% 39.3% 14.9% 7.1% 100%

EX: FEWNESHS2| (http://stat.molit.go.kr/portal/cate/statView.do?hRsld=33&hForm|d=756&hDivEng=&month_yn=,
2018.08.14.10:30) & T3

7188 7IAE A= TeovASHolA &S EAE § VM8 IAR A W&
o2 725k Qi) 2018W8Y7HA] oF 23000971 AlES 5= A5l 155 ~ 559

A 57H %%Qi Ueo] Yol 58S Hejsly 9lch iEEo] AEe 58 152
(‘th‘* ok 02.0%), BLASZH(IIATS 82.7%) = 72 =g 2 9low &

&1 4 AlFol a4 AEE E0] 2 542 2.

e LMIES  LMIYES eSS B 4
(81) € 5] LHIERIW)
S8 91.0 94.0 92.0 28.3 1,300
255 90.3 91.4 90.9 55.1 2
3s2 - - - - 0
45 81.1 83.0 82.7 23.9 1,000
555 80.3 80.3 80.3 11.9 1
Al 80.3 94.0 88.0 26.4 2.303

x: SHRO|LXIST E822|M|S http://eep.energy.or.kr/certification/certi_list_149.aspx, 2018.08.14. 12:30)
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[13 3-6] 7148 Bz &8
EX: SIFUXISH SH2IMIT http: //eep energy.or.kr/certification/certi_list_149.aspx, 2018.08.14. 12:30)

[H‘. 3-1 9] ZAHE] L§ZFS LED 2#Do| A0 58 EX

o

T & Fas((zD) g8 (@) ¥gss @D B VIES
(Im/W) (Im/W) (Im/W) HATZ(KW)

S8 100.0 176.8 123.1 31.1 361

255 86.1 110.2 98.3 22.3 397

3532 75.6 135.7 92.8 17.9 675

453 67.2 82.5 76.2 22.7 201

558 62.8 72.8 69.0 25.1 118
A 62.8 176.8 96.8 22.6 1752

X SHR0|HX|ST E2H2|H| T http://eep.energy.or.kr/certification/certi_list_246.aspx, 2018.08.21. 15:00)

|-o|

HHXI

AR A= (3 3-20]°0 e 2 5 F7HAI R SA7E 104 oVdS S35

2 4AE gsta Yot 2t 35580 et A7} of e AAL ksl 3
2 AR HA7ES4o] SHAL 3loH, A AEe] A9 AA| duldol 4
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[O2! 3-7] LED ZH7|7|9] Z&&2(Im/W) 28
EX: 20| XZH 22L2|N|T http://eep.eneray.or.kr/certification/certi list 246.aspx, 2018.08.21. 15:00)

H 3-20] LA FIERFEI0| M7 |Z0) T2 SEFEO| ATPYULK| MK 7IF

= ] 7E HHE H|1
LT HHIOILX| LS TAX|| A H| Z 2H0]| CHE 0.1%E 18
so LROILIX| B HIE
L0 LAX| ALY E TR LA | 220 CHE 0.1%E 1d
LRHEAIHX] B HIE
SEOIX| XIS TS| S0 Thet 0.5%E 1#
LROILIX| B2 HIE
ZEOAX] LIxH|E TR ZHAH| =20 Chot 2% 14
LTOILIX| B HIE
PN QAT XHE QU XS 30%~50%0|%t 3X Q| Ot
ot _ g AI:'-HIE(EI!“.Q S S .
b XHHEIH| 50% 0]9t9] #4Q)  50%~70%0|2t 57X
70%0]4 7H™
EX 1 oKk ZISHREO| M7 |R(EENSEIA X2018-5335, 2018. 9. 3. YRIWH) [HH7] M0 LiX| A

H %] & ofL{X[EfLA Y

7V 8412, 1,000/t 9RE 71302 2L 10w/ mE AX|3} 7PYehd 2H8
o] 840kW7 =0 o]of] tiafl 108(20%)S SE 5™ 168kWo] Bl Yg S5 A
3ok et 1Eu Alig /HE R EERF 20kWE 7102 1,0004HHE 2|51
20,000kW 2] FF-87F] o™ olF 108(1%)2 S50t A F Yidg-dH] 200kW
= A2)50d =} gokg kw3009, A kwe 2009H-S ZHotshd elok A1
Ao} olpgaele oF 50219, A% 1A o 402i€i0] Hof AQ A7 e felsfalct.
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A FALE Al 5 L sfoF & Algto] wobA A AA| F40] oj#E 4
of| A= 2018 9EHE &= 1

Y=o g Helth tht ol 7R =
A 3 o x]7} it o] Lo ofjA] 1 EﬂOMiOH E‘Pé% 01%‘ AT =2} 7
S7ide] W ARl I /R WREE F2t SE Aog B it

30, 1
(0

rlo

W

H 3-21] HEYs 3710 Mg 85 +&

= I SEIIE  SH(ZED =2 7N 7182
(18.098) = IRA [E5RA
A QY SURE 0.17 0.15 0.15 0.13 0.10
*F & 1.00 1.15 1.15 1.30 1.70
X 1 1E 29| O UX|HALA7|ZE EH1 1 S IHA|ESIRA 7|&(passivehouse.com, 2018,08.01.15:00)S &35}
0 XbN

= i ZRII1E  FH(ZED) = 7F1 7PH2
(18.09%) = IHA[ES|RA
ol guFzE 1.00 0.90 0.85 0.80 0.70
UMK FE kg 0.468 0.468 0.400 0.400 0.400
= & 1.00 1.11 1.18 1.25 1.43
X 1 HE 29| Of|LX|HPA 7|7 EH1 1 S IHA|ESIRA 7|Z(passivehouse.com, 2018,08.01.15:00)2 &5}
011 KI‘)\“

Z1 AL B W 71%0] Sl ATt IS R3] ofA|e Fee) 7]
2 %71 631/ Yefeha Qa, BA) Qubel 27 meAlEo] P7]go] 53/holH
P ol2 Wik pF02 PR 5 92 A0 TpYsteit. BT utele) 7]
(o] (o)

D5 710 =1 @50Pa 71 Aol Ee A= 71E7]%2 5.08]/h, o4

52 H2OUX|IZEE =4 ¢H8IE I8 M 7hd o7



AHFHEZ 3.08]/h, AlZoUAIZE2 1.5h3]/hE BRI, FHAE] 355H
71%”3% )Ie 1.8~4.43]/h, 3Bt 3.082]/h Y& L8ttt S2teld olede 27|18
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1) HEH Mol 24

O oLX & 7t XA 0IE

SEAT A At 2 PR AILEIRES B tiA] Wefl A Al 2o 2] Zge] of
e 897 RS 501 ARAGONUA] 3] 25 vlES BE7] 13l ARl Al
Aol A Al 2Fl] FAR7F o] Roj2l= FAE R S8 d5Ee] -9 ARl
YA AA] Hl&o] Alg S7R0SIAL 9= Ao 2 HiA] W siide] oF e B9
sto], T3] Hlgs S5 Al S 8IS AAoke B9 5ol TSk
A AR ] & A8ehE Viee 4 B B ARt et 4%
O = HHof| dAJok= BIPVE 8&0] Wil 590l ok 9= A o, A4
uAle edago] olx|al, HA] w3 gu Fgo] ot 53] A=z 4
F a7tolH, QeI Hat wlge] Aot glo] Aol otk wlo] 9l
A, AR HlEE BE7] Al AR, A DS EHE HA] AR S7Fe
I glovt AAl 2FEIL Sle Al WA 2 ARolth. AlRefvR] oFst o]
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%, B7bjspl gl WolA ALS|E B, WUy By 59 Hgow o
o ALJE] Blg Y Sesie ol

AZONA 152 B7t A BEHE ARYIIA ALBS kg, e, D3
3, AYHERDE SO 1 FF7 Holth. AT Feol 371 SERD

of Tie 587k Z71E QI AR AR £ BRE AL
BSS, 9% A4d 5o AL, AN SES 9o BAAAC] Ssier & 9
27h Sk, ER, FA18 A%20] A9, ALSERL, A=A 5 BEte] Y
HpA|2R7EA] ARISlelE WHolu o] gt W77} olsol x4 gk #A4) So dhat
37} washt,

O QHEIE M= 2F9 =X

|FEAAE, 22 28] 53] S& 2AR A3 -E4E JAE BT o] dds= 4
ol AL Qlet. 53] A AR 7B, A=A ASA o] Hit IAE E
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19) A2 A -§ FetolA2(2018.2), “AZoA Y Gt AA 24 BIA”, pp. 1-3.

20) ZFAZE AR ] D] 953} A= 2004 W HE] A, 2% 7]FL ASH]| 9] AAH|E o]4to|]
Ot 201 1ERE AHRAMESF v &2 HAE 90T, 20119 10%14] ARFslA 2018 24%= 73 3}=]
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78 M=ROUXIziEE Zd 2H8tE 8 e M o7



A9 AVle =Y
e} A EofHA]

g 7IAE A 5ol 27] SAHIEe] @ol &9, d= o
7

o
%
B
N
ofo (o

o N
|
2h
o
ox
l_r[
ox
o>

ol
ok

_ﬁ
v
iy
1

r
0.

BN
M
oo
4
o
i o
i
=
e
Il
fifo
)
o

o], BFAS 2R A GIAE A8 A9
Zelof) A o112 A

[e]
317] QRL 7, WERA RS 50| b 2 BAR U2

>
=
ox
o>
(o]
€
=
I,
oX
o
i
ol

8BS, B 4%, 2

o o
(1
={
&
N
ol

re,
fu
r
N,
1o
o,
o
2
)

gouiA]) A% onst Azl ue FEA%BE FHoE
AR WS Ao motAw, AR 29HT Y
o 5 10w, 27] A G o] . of
2 %2 47 ulgo] a7EM, LPUAA
93t 7hH] o] ARAA] 7ME0 2 WASHE Ak SHTH B B 97 2T

)
0T
rlr [OTrll
=
R
_?lr‘
4>
;O

L

O HZOILX] ZASS0] T3t 1A 2=

W77 8 AT e A9 ARAOE AzA A2 24 e St
Azt 8 B oY K42 A 8olole AZCIEIA) A5E et FREY
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A7 =] AR SE 248 250 2 AL

L FQ AZANIAASE 24 B8 9 F71 AA
2. FQ| AR AZE ZA QA A AH|

1. S AR ASE 24 58 3 F7HA

1) KA

ook

O M=zoUX|IziE=s 28 SH

FHAE 2002 A= oA E32 915 2=giol=t & 4= 1= EPBD (Energy
Performance of Building Directive)& &H5}9.0H, o|& W E 9 Aof u}Z oAt
9}‘*/\ HIE 75 o3& 913 20108 o] & 7Wgste] A ZoUAHdS= o3t Al

oA 33A5E-2 201949201849 12¥€ 319), AlEASE-S 20211(2020
5] 122 31DFE A=A AE5E 2442 oFalstal, T A7k Slds A7 ot

£ 718 vhesles s 9l

ZE TS

l

1) Official Jounal of the European Union(2010), EPBD £} 0] £](2017), MAI=ZoH x4
oft AT 2 ALt A7 F St 4

Ha4F - Ie HROUXIHSE =Y 248 X A 81



O MZoUXz== 82 & HHX]| 85

A 2o A] ASE-2 Nearly Zero Energy Building.QE YAk, Wk, Uk 3
£, 271 5o thisto] A B 9 ArjH 0 & Wi 2 RGeS A= UEE A
ofstar k. 5t oA A Q g3} AAjAYo A A "“*]'Eé]:—ﬂ oA A] A& AkFE.
QI A H 0 2R E YLk Al AAPol| e 2| 7F =3, Al Ao ] 7} S 5] S E]
ofof Rtth= A ofmeith

A AE(building)#7t ofH2l A= ETA|(building complex), A7l (neighborhood),
A (infrastructure)7HA] st Al 2AUAASE 2/4d0] 7hssith 15 9
of ko, 415 & okt S5, diseAl S olofl ZEH. oulA] A5 12U A]
4297 7|E0 2 FA AES] - 50kWh/nf -year ©]5}, HIFA A& o=
= FB(FFAIAE, g, B 5ol w2t 0~270 kWh/m2-year BIFIE 7|%& HEA

EELREICE
O =t 23 A

FHAY> EPBDO <ASH A5 7IHE 71ER] A U] g5 7IE(MEP,
Minimum Energy Performance Standards)®}, 7H& 4350l tist 715, oA A5 &
Al(EPCs, Energy Consumption Certification System) 7]5&-& TFH 0}5’_ 7} 3= A

o] ) 7122 vhastEs HAs Atk

A=, Z7K&(major renovation), t5-&(retrofit part of building)ell el 4 oy
A 5 7152 ARG ofal Qltt. 7t 2le=to] 71924, 24 v|-8-Z HEst X

A oYz] F5 7SS AASES A S AASHAL loH, 71& 5 A& Rt
Fot7] sl F 4 5 oW 7|5 N SHESE Aok Jlet. olvA] s 71 12+
of[JA] A85HKWh/nr per year) 02 AA[sHeS okl it

oA 4 Bt A A2O] D EYEEF, DA, AL B, P 8k, G, 3
o FF A, BN, /DS TR AR L 7AW, 29 A2, 1S 22
2 TYA A5 Fo)- AN W, S5 BFD P4, DA, A 715 2, §R
5312 TReAG SH itk oA A A Al FHH 8491 Bl e 24, AL
Aol A] T A, R Aol OJ7F A AL, Ao B B Te] Wi AL
9, 49 A= TSAE S k. A5 SEEET, ofnhE TA|, JRAM

2) ol £1(2017), "AZNHAASE S4SE AR A N R ALY A, p.49.
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T, G, S D AR, SBAY, Eof 2 dof A1, 7S 5]
o4 458 AN Sk 9irk

A8 A 715 Boh Wbt A2wol oie H 7122 ANt glow, A4ge]
Hfe AL HIAE Astel AT Ei Aol AesHES At Sl ol
A A5 BAE ARA 250 oV BEASEI BE AFE U A% | 4 5] 4
%, ool = o) & A9, ofulAAE] ZHAE SAE st ek

2) @2)

O M=zoUX|IziE=s 28 SH

2011 ¥7HE The Carbon Plan®llA4 2050 7F4] 19904 4230 B3} 80%, 20201

o= #4 34% H5S HE= AL Al

=2 20169 E] AZOUA ASE AJ55kE At o, = A4 =4 2

o] E}EP%_J]Q 7]9ke] AFAAIA EFA-E A Efsto] ofF A HS &

HE 415 A48 1520 sl Zero Carbon | F3lsHAIH staL itk G2 ZAE
o}W}Xl LR AT ALY o g F71FAMEo] T8 T 8,000~12,5008 =%

A} 5o, 49 Agol| whe} 3,000~8,0005+E 2 H]-go] A7E Ao oA}

Hrt.

Allowable
Solutions
| Zero
On site low/zero Carbon

carbon heat and power
. . . -

Carbon
Compliance

Fabric Energy Efficiency

)

[T 4-1] S=2 HZ7H2 B2t HA(Z El0IM A% =2f 32 7H
4421 2018.05.20. 17:00

ZX: http://www.zerocarbonhub.org/zero—carbon-policy Z

3) http://www.zerocarbonhub.org/zero-carbon-policy (2018.05.20. 17 00)2] W&t Zero Carbon
HUB(2016), Fabric Energy EfflClenCY for Zero Carbon Homes W-8-& F%}sto] 2H4g
4) o154 9)(2017), "ARANUAASE 3HE 3 A=A D ARt A4, p.47.
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O M=zOoUXIZi== dol 2 HUX| &5

olitehetA HiE TS tiA R ARSI, ofluA] ARt Hels 3, I, &1, 5%,
Zg oY 2 Y3l Qlct G AlEL ZAHE H57kR] 3ksh= ZAol9lou, &
7Fsde 2 ‘310}01 20119 H7]5Iit. A= G Rt B s A =7k 58 4
g A8k e, AEHIM Aol Sls 7120131 719 HEoh gauiETdS
35% © 450 Feg AZrHEoR Befsh Stk

[¢)

|

AR ol 2| 9] B A G2 off-site AABNHAE o= k= Alglo] &
HHJATT 93lojA olF FHAoR o, AY P oA Wikidistrict or block
heating or cooling) T+ EZHA|7]|AlE 5}03"4'. 20164 F=r 2204 LIt A 27}t
2 58 HuA o t2H HH A= 7IE USEEY 35%5 A5kl 3 galE
ol dish g2 AafstARE st k.
G2 AZ7HE AYL FAE AS5EE skl ofd oA W] HEE= o= st
o1, 27 48 57 P
eatelo] 5901 Sle), oA A Hie B AT A bt 2 el i
o= F5oH= Aol o]F 455151 part L 7] Hot £ HiESTE 44%,
S I, 3%, 2HOIA 100% T, 6
carbon) 2= 2HJSIHA Al =271 1Y Fol Atk =9 SR olUA] A5 =2 ol
VA 285 7|5 39~46 kWh/m yr, §AHIETE 718 10~14 kgCO2(eq)/ntyear ©]
o, FAlls Aol et & 52 ] g4 #iE® A58, ovAL_F Ve,

152 AAlstaL 213}

9
rlr
lz
—
i
0.
N,
(N
o
X
N,
HE,
g9
X
2
A
d,
N,
B
AL
n
1]
b

Y
&
ox
olF
\1

i

A=H(Building Regulations)2] Part L(Conservat1on of fuel and power)°lA+=

=9 oA ol vigt 71ES 74 9 BlFA, A5 B V&0 72519 Xﬂ/‘]ﬁ}

915 43 SR % U U0 U WK Ak
Ol FFAY, AAH §-8 58 2t EEAE(reference building) 2t} ¥ &3S 7}
Aok gk

TER(Target CO2 Emission Rate}2 ASE2] 4 oUA] 5 712 2kgCO2(eq)/
m'-year) S L G99, HE 9 W, 2 AJ50= Akloh AAAY o qA] Aio] o2

5) ol 2(2017), AR IAAASE B/SHE T A=A o ARt A7, p.58.
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i)

TS ZFHAIE ofal QIth TFEES AEE9] 4 oUA] 5 7|&02 Azt
HAF o] R] AH|FHKWh/ - year) S 7]_,__2,_ AtZo5)H, TER, TFEF= SAPER=

o)
RIS BEte] AN A A% 7122 oA A 7N 71 9 R9E F
B, AAH A, AL A ol S B9 A, 2, 71 5 AR 12

o3t} 2019499 A= A=SEof St Nearly zero-energy 7|5-& tF g of| 3 o| o}

3) EU6)

O RZOLXIES Z4 A2

202097H] U] @S 20% A7), 205097H] 13| A A8 %S
80% &oh= A HI(205097H] 713 W3t F9)2 ot Qltk. 53] U2 oy
7id 20502 B3l olvA] &84, APl A], 71 W3t 5 FIER o] AZE
Fgstylon, olg 7|gto 2 AR HUEE ZEH(Net Zero) HIHSIAT.
2ol =g 82 A HAZ, 2020L=177}11 whou R 277 20% A, T+ HAIE,
20508714] 11MMZ]AH1%¥ 80% 1=, Al HIAIZ, 2050971 thiFE-9] A=E tid]
71% 54, Lﬂ AR, AA AEES] S5 HHES 1%01A 2%2 S71 Th HAI=, A%

FAL ASEY AR ARE- J5st ol AR, 2010058 71& FAL ASE
O] At A|AES: WAE 9 ARl A] 10% ARE- 258} -5o] Sl

O H20LXES ol L OILiX] 45
ARAAAZES EEASE o] A% DS 40%, 71E AFBL 55% 014 82
3 UHEE ST, Wy, W, T, B1oNeI Ao ek o152 B 9

ot

AAPIONAA] S5 1412 A W AR A] *ﬁ]ﬂ 27t AT oA 7

SH= U oA 7|5 tiH] 15% AR S8 F/dohe W= AL it

ot ARV e v Al o= Sk Fddgol disf AlAeluX| = QIFstaL glor o
3 E T;L% od=19] 100%E AGdHo s JFHAH ot Ut o, g

thA] oA 9] A% 2 S-S 3 AZE-S T g sl Qi)

—_

6) oI5 £1(2017), ‘AR NIAASZE SHSE AT A= N % ALYE A7, pp.50-57.
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O gt 23 e

oA H(EnEV)2 71&9] T ¥ 5&sto] 20029 Ae o= 2014
707 = W-8oll A=A EF T AAH oA 5 715 E3tokal k. B3t A
9 BIFA, A5 9 F7hE tiel A5E Qujet BT XA 87 ARFS AAISHAL 9
t}. 415 AL 1455 doird= 12U AL 8% 7S AlAlskaL e, 149
%ol OME}E% A5 oy Xé%.% 7|&0 & kst Qlrt. A5 H]%ﬂ% 55
thofirls 2ol F7kE] 0L 8] W F2 AIAHE o] gt 7o) Z3kE] 3l o

A% A5 87 AE AL U

?9
_EL
olN
=
Ay
i)

A YA A D (EEWarmeG)2 HE A% 4520 sl i, I, 9% oA &

gl AN A A= «Hsﬂroﬁ AUk, A7 Ao | A o whe} AL

AYIA] AREHIES AASHIL lom], ARG A] ARGHIE-S -3l wh} B

15%, S|EHI 50%, H}o] 20| A(30~50%), BHE HH 50%, SFHY 100%, H7 &
2 50% 5o FEFC)

KIW efficiency housel= 91 7|23} W 2 A2 2|58 24 2192 915 o]
A 5% e 71E5EE AN 9

[H 4-1] S MoLIX| FE4 S 7IE

S8 DFTEIHH| AZN XL OLX] AH| MZAS  EETE (fH] E&4

KfW Energy saving house 55 55% 70%

KfW Energy saving house 70 70% 85%

KfW Energy saving house 85 85% 100%

KfW Energy saving house 100 100% 115%

KfW Energy saving house 115 115% 130%

KfW Energy saving house Monument 160% -

Passive house A7 O X] - 15kWh/m

&X : Federal Ministry for Economic Affairs and Energy(2014), german strategy for energy—-efficient-buildings
& CO2-Rehabilitation Programme, 8p, (01521 21(2017), ‘MZ0HX|EE S5 215 MM 2 XLt
A7, 99pOllA THOIE]
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4) nj2

O MZOLXASS XA A&

A& FAL AZE 202095 E, 203095 TLAZE 9 A3 AF] AZEo| g
U AR ofUA] ASES AJF3FIAHE otal ot 5 AAAQ1 o3P0 Zero
Energy Ready House 7H'dS =5t}

o] 9 FERIQI ‘EISA 2007 A 2030A7H4] B A% AH-E AS5ES A=
UAAG o=, 204097 71E A R-E A5E2] 50%E AlZoUA g o=, 20504
7] B2 A8 A5 ES ARNUAEY 3oh= s HHE AJAISHL ot sHAIRE
200179 &3 EY I A Fof|A] A4 Q] o[ A] ARgo]l 3t 245 Ao o
Sl A ESEL Qlo, 5 Lol WAHE 4= U= 7= AR Q-

O M2OUXIAZEE Fol H tHX| 459

\l

DOE°1W iy Zﬂ?coﬂLVKNet Zero) ﬁv}% Z*ﬂ% A2 A BEskE S0l ovl

i
N
o
_?L
N
N
rlu
[
Mo r
10
oM,
o
&
(@)
it
%
2 g
o
T
5
>,
=
é
E
A
HW
1A}
ot
4>
pac)
k1

£ 513l AR o &] ARgEFO] on-site2] AAY 7|5 ol lel‘r ?L?j 3+ RECs®Eo ZHAY
22 oA 3879l ¥igS REC-ZEBZ A 9J5lar it

oL R H k712 ASHRAE Standard 90.1/2+= F7-&, H|FAE AEEf it ofL]A]
Aok 7o R Hojd dURE, QA HASAS A, AR 13 71, WdH
]

S T2 ALHE BE 7SS AASHAL Y

8 =EZ ez A|2o|HA] Ht] E(Zero Energy Ready
Home) T2 3E 293511 Q. IE AEL2 Ao = 1l QA o Th=RER

7) o1& 2(2017), ‘AZAUAASEE L4935+ A3t A=/RA 2 ARt A+, p.62.
8) DOE(2015), ‘A common definition for zero energy buildings & 2.2Fsto] ZH4J.
9) o1 21(2017), AZANUAAEZE IE AT A i L A LRE AT, pp.62-64.
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N

4A ofs} iz A4 35 oI5 ThAIH &, 71& W2 2] 80%o /o] 4811 55015}
A=9E o= gttt QIS5 91t B 8702 oA AE Q15 FE(ENERGY
STAR Qualified Homes Program)= F53loF 519, o] 2] 2]1], JE, 243+ AlA
g, 278 W 27171 AUs714d 59 7= AR T3 A 20| A] e S0 vt
AR ARG Bof Tt O AA] 7152 flo, - Bidel v A Adul HA)7F 7t
SOESE 29 AR BT HY BAE, 9F U A9 ofHE 59 Ve

-Ready Checklist)S TFE3HE= 311 QIt).10

~—~
ae)

T obA] Al A 0 2 Al AL QL= AR ofY A4, 20165101] A qete] Al =of
] T4Zero Energy District)ol] et AL 7jdtslo] 7 ASE 97} obd TA|A}
ox19] A=A SdE FHE ot Utk o= AFE AFA =2 =2 oy
] BN AY7Fs oUA Bg2 HlE aedor 94 T 5 Qe 713 E AAIRT
SHAIE A=) -<ASk ofulA] £ s olsjEARESS] EE
o] FRslo] HRARZE HE3t Aol @Moltt. dA =g A olvA A4
(National Renewable Energy Laboratory, NREL)OJ|A |l (Denver)2] Aj=-2 A+
g9 Z2AEQ] YAE YAE AlE](National Western Centre), A B82](Sun Valley
Neighborhood)2} THEU 42 A 25} /\]m A= XI5kl glow, o] AyE vt
O 2 nl= MY A2 o A] A} e B2 AL 5 U= ZRA|AS THE olH.
Z27] AN=E T8 AR YA A AA 4] (A= aE, ST AAEY, A 7R €
oA % 55t Ao] Fefsh, AAA B vhAE SR YRS A D

_4_4

2

H 4-2] MZ0|XIX]S* CIXQI 24%]
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EZ M2 ofL{X] L MA0M PR U= 249 28 (DOE HIZ Of|LiX| FH| T2 : 50% SHE 0L X| CIXIQ!

=t o))

7|EFA7| S25F: AP 5T 270 HES M8 4 TI0 HEQ| L : 7|EF 7| S51S HASKI9I3t KIS0l B

wel 5840| 28 gzjoz ol

ZH:100% LED, H& H =& Haloj| tigt SH|

HVAC : K17 491 113 io2 et o OL4X] 8+ 718/ Jrhatots Ximek e A
3 81 26 0] 210)

10) DOE(2017), Zero Energy Ready Home National Program Requirements (Rev. 06), April 20, 2017
2 8ol A4

11) Ben Polly £](2016), ‘From Zero Energy Building to Zero Energy Districts’, American Council for
an Energy-Efficient Economy, 10-1p~10-16pS 8.9F5}0] ZHA4J.
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Cixpor &= M5 CIxfQl =
U2 712 7t SFS YWK|GH| Yok HES XS HIX| (014FQ Hool B2 UE)

T Ef oA

o Sthat

EfE OLIX] 22 SIS flet U= R
A

Xig B210] Q75| T2 2120| AIAHS FASH EIYS T 75% 014/ & Xig B0 CHEIPY Mg e))
DE XA 74 ATS HEE10] PVIL U XY FROR XY

24 Y oI 282 Trist

o| 23t T 7hset E oUX] AIAR R HE S5 7Hsd BIH (RIS BE AIAH, U4 HI7|1S € &5 H W & 8l5)
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. = CHfet 2 OUX|(PV Z2HEC} HIE) SES #8511 X719 17| J2|=9t oS A& XIFsl7| /gt 2= & X+t
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270 thst SHiZ 42

£X : Ben Polly 2/(2016), ‘From Zero Energy Building to Zero Energy Districts’, American Coucil for an Energy—Efficient Economy, 10-7p
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&% : Ben Polly 2/(2016), ‘From Zero Energy Building to Zero Energy Districts’, American Coucil for an Energy—Efficient Economy, 10-9p

5) Y&12)

O HZHUXHASE =M A=l

20209 7E AF T3 ASES AZANUA] ASER Aol 203097HA] A% A5
E9] 50%5 A2 A|Sol= AS FHZ 5tal k. A2 U] WY o 55 A=
7171 A, AR AR S Aot AZEE L] oy A] AHFRE 7S ASE oiv] 50% &
2ol AL A5 20 Qlr},

O MZoUX=s= 82 # HHX]| 85

A= ofvR] A5 4, A W A o U R] - 5ofl o3t Ao 2 ATt 121
12) o5 £1(2017), ‘AZRNUAASE S35+ ATt A=A E AUt A+, pp.65-74, pp.84-87
8- goFsto] 2.
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HXA] AH|Eo]| HZ(Net Zero or Nearly Zero)7} H= ASEE Gttt oUR] A5
=

AAVIONAAIE A 2T31aL 1A A A 4R[S 50%0 Ve Ashe A=

O T} 22 A
oA ok} FelE A g o] 2710 Bt B V|EoR el RS Q1% 7%

Q1 CASBEEE &5l H7lstal Ut

oA derse Pk o 4L ol 9lont, 2014137 YT o] 25Eo
i8] Y 252 oJuslsly, ASE oUR| A% 7|22 AR o7 71skslal ot
e A5 5= AAske 2 A7t Fotet ] e AlAthe WA &A=
7|02 =0 Tt oA oA ARE-2] gElstel] Ut MERM, oY
ARG grelol] Bt A5F 5 U EANEE 2579 et 7)Zo] Hrk
ojn] AR A= fu] 9 A UAEF F g Uetls SR8 A(M] /i yean =
o g 4 5ol &, dARN, B Sl gt are)r E‘E‘éﬂ Aom, A 2,000
ol &= thell oIS fFatelaL Atk EEL AS5E SEEE 7SS AASHL 3
o, RS} A= 300(AHFA)~550413, H9]4) M/ YearA FEoltt. ofd
AzbAeE 32 @71, 2%, 29, 5747101 gt 13U A AFE= B7HAZ
UAAREZH M) /year)/ A7F 7V F5HM] /yean)3tal e, 57HA] 2ol Hisl] A=

L 7|2 AAFL 910, 1.0~2.5¢cec =Fo]t}.

ohtEL el E A o] 2310 Tt YE et N AL L B et
CASBERE 715:29] 87452 B7181= JaAIm o) 1' S A A
£ 9 A Aoj71ol 4] Co2AES EAH= T8-S Eakstar glon], Aol
AZE ARSI, o7 B vhLjolA 5 7} 22 2 Aekt 50| A%

2 fEsp] Sfat Bk 32 AL 371 s gk

=

HEO] AR=-2 20209 5-E Nearly Zero energy Building 7Hd@-& =gt XﬂioﬂLﬂ
AAE5E 22 IFeloAE 7 Soloh. diF=2] 77104 S dw AR-S <]
7] YRt 1A A| 2 oY A] A& AAISEAL o, =t =] H-- g HH%‘%
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o] A A ThEe) Sl W, Y, B9, £, 18 e et
A, 1714 3 A oA N 497 907, A2 Az AT
A FHE R348 Bk Qo] Ao, BURE Tste] A% ko] Z9 9
o}, oUA] A ARKSKE 7I7he RE Bl 192 7|20 Heka et
oA A5 7152 13J0]U1 4 Am]eF 2k 71208 20 ~ 170kWh/n 4 0.8 TRt
FEOR 0L Ak MR Q47271 43 VI WAL 13
o] ey 4|2t B AAS: St st ok Se) A9 oA A
AT 4] K] W12 Baste] 2% oA AUER %o}% uhg, 59,
£ 50] 9 AL A1 A5k o A] Lnlaf 7|2 AAGOT 4] ] W&
2 e AL Slek, T AL, ofuix] Hok A0 Hav1ze] Y71 S,
A7) Q& 8] oA 5.2 T 517 A el AT A 8
% 57} % A=) ojx)7} Ik ol Aol7} et

SHA 370l A AR S Al =oluAdSE 24 A4 F oW s B7HIA
TE-0 2 AAJE 2] W *‘XH*"OWXI Arkegol FERt 770l dishA 8 =71l A
= A 9 AT 2R ARNA] D52 Qo= AT RECT 5 o7 74 7
W, U EE 371 ohe TN o= tijkE AL . RelAE A1A
] 710l A=A = 9&%2‘%%%124_ i ofyE U5E B, AT, A Gt

A] jfsto] A =ofAA] AsE 2440] 7Rs st stal Utk ERE A A HollA B4t
Al APBOIARE S5 7370l tialiA 17gstaL e vl=roflate HiA| W A4t
UIR| 2 ol Af Akt AAEOAR] S, thA] W AT ofulR] 9] e 2714 A1
Aol A] At ol 78kl Tt R ofHR H O = I tiA] W Aol A] A
Alo] BE3 M EAIA Y9 55 52 RECsE 7ot} e 552 4
551l Atk YoM s AAPECIUA 22 Sk A 3l &A] S oulA] A
AR ROl Zbolal 3lom Tz Ui 2/go] ofH 2 4% ez Affste getke =
Sl Atk SLoA= oM Fdstke I oluA aE&S F7H= 15% Tk
WS AABIL QU

=

N

20 7NN E ARIAASEL T AA7H 4ok ghT, ASH 0 7|27
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H 4-4] 29| HZ0|UX] SH 2 WIL HH &

= R = =g Oj= U= gt
=20 20199 BE ZZ 201998E A= F -202097K| HH0f| -2020F2E A= -20208RE JZ -20204 AMF 33
HE= HEUES UXQTH 20%HE FHE UES HE= HE=
20213 2E ME -2050E77kK] 1RO -2030ERE S5 -2030E7X|  AlF -2025'4 5XmeO|gt
UEE K|AH[ 80%2S U AME M AE 9|50% HZUHUX| A= HEE
-2060E7HX| UEE = 3t 20304 2E ME
1258 HE=
-BE HIE 1%01M
2%2 Bt
HMZ0l4 nZEB nZEB nZEB Net ZEB / ZEB ZEB Ready/nZEB nZEB
xlel = Ready / Net ZEB
g
OIlLAX] Al 11Xt oA X] HAHEE FOIX] 1Xt Ol X] 1Xt O A K| 1Xt Ol X|
LF CHat
OllLAX] 7 S, U, Z8, & ey, U S8 & p il S8 7| Y, u X, on| GRSt S&, 2 dd HHl g8 X
HEE g e g, 7] ZME 7, 2%, 85,887 E, &
AITH A0 -CHX] LK -CHX| LH gt -CHX| LH gk -CHA] LY A4 - CHA| LY A4t
HX] =g Q120N SATHAO L X2 -CHX] LY M&0] 71 -OHX| IR Mt Z
L Eo=XNY L oHER M 471X
K| dctei(district -2UF 7
or block) =3t ~OJLK| 52 15% Bt
-CHAL W M2 240] - ATHMOIH X222
O AR SERE  St= XY Y =t
ifoh=4eH=0|E
ARE H US/BME/UsM - US/TIE HUE/BMF AF/I|E 2AE N
& HU HEF/HEE HY UES HU ARE HY AEE/XY oY HEE HY =S
HXI/XFTRl/X| e
O‘-H:rol
oHxl 4 -=A 50kWh/ -7|EHEEHLH -BEUSE 1% 27 - LTHHOHXIE M2l -oIHX| X2E 20%
s1E m-yr 44%EL 2k olat Sl 1XOLAX|AH] o4
-H|IZFH 0~279 - MIHAO LX) AX| H| 2 50% =zt 27 90 kWh/
kWh/m-yr (B g2 ARIIE(AA0 me-yr Ol 4
H 2|ATIE) 2t 15%~ 100%) -H|IZ=7 140 kWh/
m-yr Of&f
HILHE -AAOUX] MS7| -ASHO oUX| 4 -OUXIEIHEENEY) -HUHXIEAIE -OHXIELY MR X ASE
Z=(MEP) s71E -0HXIMESIIE, 7 (ASHRAE) -Q|m| HAZHGt QISHI=
JNEds7IE -EA EAHEY HYESIIE -OLXIAHA U XEESE2
OUXIESEAM  7I=(TER) - A0 LA X | = FHEA SHO £ FHT
%=(EPC) -E|A Of|LX] AH| TIoj| &5t HE O X|AHISEH
ZH(TFEE) EMAZ QISHE -OUXEAEATIE
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=9 A A AE= =l QAEIE Al 7 Rk 27 AN 22 A
AE RS mEdshe AL B0z Btk 8418 QAEHE 59 HEA Aldx

A A, B, SeXel
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i
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1)

I

S

SAMRA2(KIW)L oiX|gE2 71Z 28 XI¥ Ii7|X|(Energy Efficient
Refurbishment and Construction3)

D23 He

O

E o3 W2 ofx-eF AA7|&(Energieeinsparverordnung, EnEV) ET} T
ol Hold AF=S 27| Yol F71= A8F= v Foof tiet AR A¥<
EA0og stal gtk ovA B& FES AAY 1S Yoke A &2 5=
vzl a3} /ide Fsks AFAE HoE AYst, A= ovAas
7|1S(KfW Efficiency House Standard)& ufgste] 7+ 7|<2o] whe} 2b5- A| L3t}
AALFoNA A gAR A HEad AEsctal, 72 FRA BRixas
Agohs WHoE FE. EI Ot S22 1S sk, &, f
TR FEEE IS 2edsto] H7]A = X Yol FJAAE TSkl Atk
FAE AFE2 A4S, JES, ) 5ka2At Sk ZiRlolAlRE Kredit 153GHA%
HE t9), 124GEg7 oS, 275GIAFNARA AR tE), Bie 431
HEAG v18), 433(A5AA] 2A] Hlg) 229 55 A, oyxasst A
FASH= 714olAl= Kredit 276/277/278FH]8)= A1Y,. s3°lA A4
FEo] Kredit 153,151, 167, 270, 271, 275, B&g 431,433, BIFA Al4d
Kredit 217, 220, 270, 271 B35 433. 4325 A5kl e}, Al gojilk2 g7+
oAk, AR Y, KIW7 15 6= E-85to] -85ttt

13) ELAALY S0 A (www. kfw.de) 8- 8.oFoto] 23 (AN Y 2018.05.20.~2018.06.22.).
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F1%]: 153, 431(H=3), 124, 433(E=3), 275

.
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koo =
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=
H
=
=
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=
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(

= Ol4X|] E=35 ALY
28 x|8 7| x|: 276, 277, 278, =Y

(33 4-2] Kfw S 8221 W47 |X| /i
(EX: U2 E00|X|(www.kfw.de. 2018.05.20. ~ 2018.06.22) LIS EMZE HTE ZH4)

[E 4-5] KW S8Z21H A7Hofldt (T Wit K2)

b= 2009 2010 2011 2012 2013 2014 2015 2016 2017
Energy—efficient Construction 3.1 3.7 3.6 5.6 6.3 5.6 7.0 1.3 10.3
Energy-efficient Refurbishment CHE 5.7 4.9 2.8 4.2 3.9 3.5 34 3.8 3.5
Energy-efficient Refurbishment EX& 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.4 0.5
gAl 8.9 8.7 6.5 9.9 10.4 9.3 10.6 16.5 14.2

EX: www.kfw.de 2018.05.20,13:30

O e XY o2

Kredit 1532 oA && 9 A%, 7|& FHO AR 45 714, dyvxas
1 A5 23S A Yok= g o]t

B2 o] wht AHQI, FEALARY, FEIRE HeAl JpEAL 71EAL 719 2 5

T7180] Afote FH 5ol A9 tidolH, oUA&EESH 55, 40, 4057,

JAH SR9-A 59 oUR| 7-E&5F 7|50] ATt

Ead2 EXH|-E-S A Qg A =H]|-&of tisl X 100%, T2 |t 100,0004-=

7HA] 7Fsob, &7 17k 2|4 4951 2t 3097HK] Ago] 7hssitt. thE 7171l

wEt 1G] 1.66%~ 2.07%2] o] S-S Aol T2AE g7 T tiE Fo] of
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o 2/t 15,0009 74, the AL SolALE AN BEA7 1 HHO2 A3
BEFS AUt} E, KB A, 2 )G STk A AR 43
2713} Z3810] S AL AR Aol st

T 4-6] Kredit 153 &gt HXZ 7|1

HuxiEE = S5 Mgt ExZ AR

KfW Efficiency House 40 Plus ChE N2l 15% / Z|TH 15,00092
KfW Efficiency House 40 UE 29| 10% / =t 10,00022
KfW Efficiency House 55 [hE 22| 5% / Z|0i 5,00092

EX: www.kfw.de 2018.05.20,14:00

U R Z-83 AFIS A5 71 4S ThALC & Kredit 276/277/278 5] th& @ At
SRS Aok lom, FA7|Y, ZejHiA, AAR USES %LUH Sk= 2k A3
Aol A A A] T ABIAE AFSh= 719 Fo] A tidolth A5l A9 olvAa
&5u 55, 70(Kredit 276), 71& A& et S50 A olvA &&= 70,
100, 71'd¥]& Hg 9] o x| & &SKEffizienzgebiude Denkmal)(Kredit 277), A=
& YRR gt i 2291 9ol Sl AdaEglol A1¥(Kredit 278)5HaL T
A5E SRR gt/ 2ARE ¥ A5 9, A AL W EUAE, G4

AP AV, S WA, AAPEAA] BAAE T A, 27 AdH], 29 Aol o
u

qEade 24 w8 i 100%E A¥siH, Z2AE o o 2,500F27H]
7Rsslh E717Re HA 2WRE Hd 20871XoH, oA Al8E2y) o
B Sl w2t 4 Xéﬂ% ez 28dt Oﬂﬂxma—l 0] o|F=H
W% djo] mt Ae Hegg AFokal o, A5 AS=E F olvA a&F

70%1 = Xﬂﬂ*‘:}
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H 4-7] Kredit 276/277/278 &t ExZ 7|

FA

HuxigE = S Mt HEZ AR

KfW Efficiency Building 55 hE FA2| 5%, =/ 50RE/m
Kredit 276

KfW Efficiency Building 70 -

KfW Efficiency Building 70 & 29| 17.5%, 2|t 175QZ/m
Kredit 276 KfW Efficiency Building 100 UiE 29| 10%, Z|ti 10082/ m

KW 7| ZH|1H 2122| ol x|&E3t & S| 7.5%, 2|t 7592/m
Kredit 278 hE FA2| 5%, =/ 50RE/m

=X www.kfw.de 2018.05.20,14:30

Kredit 124 FEHFHES A 5240] 8 o] gt G thE=A], ALl
FE AFAE AFShkE FEY Fa(FELE, 2REY v, S R, BA
FA]) T ASHEEAM], AAAEAR], =¥, AHRE, S o=, EX &
A, A9l A HlE FHE Solth HEFH2 AR S99 100%E A ¥shH,
Zf 50.000F-27H] 7Fsstal, &7k M4 497E o 2570l o]
AL & 7|71of Wt 1.06% ~ 1.76%2] 1422 2-gHct

Kredit 275 AP A] A4 thE2 &3l AR A] A7 2] AA]H]
of gt diE H ARt xS AUshErt 719, A, 7Rl # B 97
A A A& FofotAY wkols 3 A A x|t AFQA HEG
A AulE RSt A9 AR Adste s A5 5ol Alddidelth

7 Algllof AZHE EYg E AIARI9] 872 30k Wpolste]ofof sk, Skt
ARt A o] 7Fs st the: 82 AR FH 2] 100%71H4] 7Fs5HH, th&7]
WRE Fdf 2087H4] k55t tiE a9 9] 10%0] t3f thE+2E E°]

Ho g BRI AFoiETT

o

-

1
)

oo @
2
o

rir

o ll;
P~
[\9]

O EXZ X o=

431 AE v& AL UAEE [AE7H] AlE, 149, Alg, e vl-8o] gt
HEFog H[89 50%7H Z2AE o HY 4000525 AQsiEct oyA|
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18 39 A4 9 2nddy, A&7Ms 1% 95 5o gitoz #HugS A
FH, oy 88 /HA tE T2 IW(Kreditl51, 152), AUA] G835} B
(430) T YA & A= H&(Kredit153)3 T 1722 H-80] 7Fs5ict.

433 ARAA ALE] HEa2 A5 Ee 7€ A58 dudAA s 428
Abol= HRFOR, 0.25~5.0kWo=FQ A=A AlA" HX], x 10d7H]
FAES, iR aE L7t Zi@‘%‘ AB|A 5o BAvES AdsiErt. ALt

= ARAA] AL 9] AHof| whet 7,050~28 20072714 7Hs sl

O AAFE

A, S & ozl AzouAdsE 74 Aol AdsiEeR s, A=
°1]L111 S| A 7K Ay A=At AT 240 Zlofsial ok A=A
Al 5 wAE] Ao A, 5 FAE H87HA] dEsie] Adeoz <l
A anE ARty E} ookt ZeOie 7F axte] ARl wet A=t
of 7|2 AdLZ 5 Qlo] =aAke] Mg RS, 7|E ASEEY o|A|
3 =8 S AdsiEoz s AP A=A

r
fllo
oN
@
ot
o

o, Jo
=2
)
ol
B
rlo

@ X[ER| OfUX|[@E TA| XPHE Al(Energy-efficient Urban Redevelopment
Programme)4)
ofUA] Ba-&0] &2 ZA| A7 AR 3202 f15f A|99] ol v A 2 ASES 245
AU 71E AE=Y] Oﬂqx]a‘l‘g ZWdAKRdol B agt @' A A A -]*O“%~ Sh,
A9 o R a& ASES 2SHAY 71&2] ASE9] ovAa& /aAdS
Z25k= = 9] Z]X]'?ﬂ](municipalities), 7] Q(municipal companies) 2 H|FE]7]
THnon-profit organizations) 5°] A|d tiAto|tt.
AL A A ] gARet A% BaaS Agshl, F7HE AN 38R ==
A o= R o 2 XIeYE ], 232 AR o gtsto] A|2]|o] FEHE §ALE A
sitt. E3E = 335 (Federal Ministry for the Environment, Nature Conservation,
Building and Nuclear Safety)= &38o|HA|] ¥ 7|%7]Z(Special Energy and
Climate Fund) Q2 8¢ FHx}FS A Yshc},

14) https://www.energetische-stadtsanierung.info/ 2] Y-8-& 2°Fs}to] 2F4 2018.08.20.~2018.08.22.
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Refurbishment of

Buildings
— —
Energy Supply Systems% — — e
- «

Renewable Energiesf{é’:,ﬁ— R o

[23 4-3] S| XA oUX|EE TA| KR A=

Urban Planning and
Construction

Real Estate Industry

Demographic Change

ZX : Dominik Bach(2017), “The financing of enerqy efficient refurbishment”, Forum annuel du c¢fdd.(2017.03.16.), 10p

2

Aol Ae] S} 43 Barel thet X2 IS Astel 314 A9sh

oI}, Th TR IR 201 (AHA)/20268719) 2 ¥ el )€ B9 1]
o 0 4, B4 A 8o TR RAE B9 ouiA] 3R e 18 4 9
AYSIL, B LR IPr.4302 B9 A1 $5 53 A % o] el )

He FIet Bl-8-2 Aol Sl

=

o

S v

ARt 3719 R EFE RS IR o die 2Oy REg D20
BF 59 At A St Sk FAIE Eold vk diE IR
2015900 & 617904 2016990 657122 F718IRL, olo met A =
78.6MR FROIA 14359 RER SVl HEe ZRIHe 2015900
153730114 2016801 1697122 F7F511a1, o] what A| ¢ F 5= 9. 94k 2ol A]
10.299F R2 2 718kl

Number Volume (mio. EUR) Number Volume (mio. EUR)
22 48.2 29 1104
Pr. 432 - Grant
(municipalities) 153 9.9 169 102

[22 4-4] 22| X|CH| QXSS SA| X7HL AlHe| 28 T2 2Fsg
£%: Dominik Bach(2017), “The financing of energy efficient refurbishment’, Forum annuel du cfdd.
(2017.03.16.), 22p
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O M2 Z=20H HE

& T2 Pr.201/202= AF9] oUAEE A AVHE Al gtz 4
Aol a&AQl AR TS AT Azt FAlo] ot vlgS A dsfErt. A9
o] ouAEE A AT AE S8k AAHA(Pr.201), 3719 B BIg=7I
WPr.202) 224 AHo] G2l oiA] T35 fet Iy B F/HeA
Al 59 et FAof Y adt ul-g-2 A dsfiErt.

24 0}04 A2 A AlEsta A= FEE SARE A

A HYE 71199 e, AU2FS B3l A=

FE HE AR AEE o At e Hl8 542 100%7H4] 7Fs3tH, 213k <]

S HFE7 18] B A A B e k=g st

TR AR A2 7% ageE] 717k 108019, ti 717k 2 3097+

A 7ol 7hsstaL, 3719 | 718 By, HEd e w2l 7IEem "E 77t

2 F4 4971 7hs sk B9, tiE 59 5% tiel AR a5 AFHIAAE]
77 2l 2507 R2)3hFaL Ut

Direct Application

No collaterals

Municipalities

Loan agreement and disbursement

KFW

Customer’s Bank

Passes credit through

Application via Transfer of
Municipally-owned customer's bank Callaterals approved

licati KW
enterprises, non-profit application to
organizations

Loan agreement
and
disbursement

Refinancing loan

[O3 4-5] S| XL oiX|gE Al XIZHL AlRie] tHE A1 HX}
£X: Dominik Bach(2017), “The financing of energy efficient refurbishment”, Forum annuel du cfdd.
(2017.03.16.), 9p

153719 9 vl Ge]| e o AR AE Apgstel 4ol Azsha A LYo A
of AHA HE F elofRo] ueh g §A4S (UL 5 9L,
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Hes 209 Prd32e AHe] ouAlas &A AN Ade s o

A S5 A T | ol JRt ol 2 et vlg-2 AJdsiFaL )
A9 iR &g A AN ARS8k WXﬂlG)E gz A9q st=d 5

A2k A 2 ofaghe] et Seglo] Mg vl NsiErh
X9 g5y B3k ko 1|90 ouix] 4v B U T x| Hilero] of
3 54 So] AXE WEAY A%, Elg L A2
g A2k 5, A3t WL 5 g7] ol M2 4 So| LelEn, 7w 3k 4Ue
B oA RE AEA AT, olUA THUA, FAPLIAA L AxRle 2L
29 ZAS 719] oA 2%, ARzl B3} So| Telwlofof gt

A WAL AR BET AN 2Pste] ALl 4
X9 95 E3k A AP 9 ojaeke] Wok So] Wadh vl8o] 6s%s A
2Bg E9) A JlFN HrFon Y= A wEY EY A

A9 nxao] Hojgket glou, ojRwe Wek Syo] A9 BEIE A 15
g geE Ao uge] YuA 35%= AL AAEoR xgsjol 61,
1A 359004 Q3= Aol Holshe A3AKE], ZEpLA, At A94 2
oA TRAA 577t HEd & glon], A 2o ﬂ&f‘ﬂ ulgo] 2ej 2007

2
i)
=
i,
1o

A FU T 345 (Lindeno] 7138 B8 4 otk ©, YR 9 Fgnen
o) A1 g B50] ] P89l g5S AL o Hef Ao BEY B
ek Aol thigk AL 1dolm, ojaleke] ek S0t A9 Y7k 3W(A

icq) /\] —7;5]1—4] 215_7]]-11 1__;8— 7].%—_)7]]_11 7]_%___81_]_4_.
O AHAIA

FE 1950~604e] AAZE A Felo] ByEe] U CelleXl?] Heese
North A& oLl 5& SA| AL AS] g2 A/]ute] o< g 2
28 24 2 AYNIA AGDY FFS A AVALL FASNIE AEA
© Heese North 2|9j] pAd) Fele] o|uix| 588 713, BYAT Aol
A 1132 Fol7] 1 B0 SR

A9 FAE Cello A4, AAFAZT, FERLA, oA FFUA SO thA

o FYUA AGFRT 49), £, L 5 FFAE 52 Adrhgoz 5

16) AAA7E B2g 2o AR B, IR B vgR7 1 8E Bis 99 7S
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At 201 19RE 20134 8E7HA] 25ha?] FRE, ThAIH FEHO] o YR &8 =]
7] 13t AE FAL A GoAUAE o] 89t A9t 35 AlAE =Y 52 Ardo] A
Pt A 271DARE A FeiReke] 45221 A st Aol thigt 1414
Ql o] PA YL IO, HEg A = 409 F=ot.

[23 4-6] X2 OLX|ES TA| XPPHL FEIS 215t A-AL : CelleA|2] Heese North X[
&7 : https://ensa—q.niwen.de/api/contributions/44.pdf, 2018.06.20.17:00

1980TH Ao Thifi FEGA 7} I3k Drewitz 2|2 LA & A A7
A9 Pgko 2 K| oA7Ike] oA £ g A% E 24 D AT TF 5L T A
AL BT, AEARL Drewitz Aol 9T itz FEeA o] ol 4| g
2 PYAPIT, AGEe] RS ko] FIHOE Drewiz AFL HAFYHS

(carbon-neutral) {902 =7 st 240 2 =% 9ch

AFAFARE Potsdam AJAHA|, ProPotsdam(B71%), FEZHEAA, oA S=AA,
AJRIEA] 502 FEEA] A (37hatt ) E o= 2011495 -E 20139 12€714]
AE S8R FEH IR 9] U a82 Eol7] A e TAL A9 55
A2l B g AR, o uR] A7 AR =Y 52 Abde] AP S

A= F2 AL550] AFSIL o] AU aE 7ol Higt ARelA <l &

0o N o

[23 4-7] X|HS] HLX|ES TA| IPPHE FEIS U5t A-AL : PotsdamA|2| Drewitz X|
£X : https://ensa—a.niwen.de/api/contributions/20.pdf, 2018.06.20.17:20

18
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2) = MIfM Hoj|LX| QIMIE|E(Renewable Heat Incentive, RHI)17)

O D2

AAS ogq]qz] olgol| HtElE F7HIE Faof it gRe] A Ald ==
oz ASEo| A oA 7Ie HAE dstAY &2 olv| HAAE dsE
AFARE e R Aot ot I AFEMHM Treasury)Z2FEH AH
Algitor o= 7| FoUR A Department for Business, Energy &
Industrial Strategy, BEIS)2] Hgt slofl F=+2] ol A] 4171321 Ofgemeo] A= =
e Feln otk

o 1o

H|FAE 9 AL AFEE RHI ZE S F5510] 224 Hof|e #] o]-&of 4=4t
Bl Ale(tariff) A|@stal 9lew, 20114 1180 HFAE AS5ES 2= T
Non-domestic RHI Z27150] T=91% 0|3 2014 4€ 7 FA4E& ASES S
& 3 Domestic RHI =2 TH0] F7F=QITh. Alqf A ¥4 A QollvA] 71e<
X[k o] ¥ RHI Z2 T-Z 417, Ofgem?] 5:91& AA 1Y A= 2E G =H
oA ARGl gt Ales At Al dao 2 Alitsto] £71E= A= 0’5] o
2 AP o, AR o] 714 Ao w2 27882 7191 S 7]Ygo] F

sheE st gk

u‘E

£ million
1,400 Remaining payments based on budget availability for new applicants to 2020-21
|
1
1,200 : ——
|
|
1,000 [ = = B W = = = = = N B =
|
|
800 R BB R B B R B R B
|
|
600 H—E— i — = — i —— . — i — . —
1
1
|
400 ———— ————— e — e —— —
I
I
1
200 4%+t & & ¢ &t & & & & & & & & & & &t -
|
|
o 1
§ e re e e e g5 8§83 885 8§88 5983885 88 9 3
- & O T Bw O =~ ® @ - N @ T @ @ - rs) =
E e & ErEtrzcsc B BB 88 R E 8 ERE2ERE S EEB S 8 B
& & & 9« A & &4 & & 4 @4 & & N §4§ & «§8 /N o« AN NN N AN AN NN NN
W Budget (£m)

Farecast lifetime spending (£m)
= Qutturn (Em)

[72) 4-8] RHI Z273 02 2 35 OFXIZA(CHY: et IH2c)
£7X: Department for Business, Eneray & Industrial Strategy(2018). Low-carbon heating of homes and businesses and the Renewable Heat Incentive, 39p

17) www.ofgem.gov.uk W-8-& ET|Z 2 (AU 2018.07.24.~2018.08.01.).
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20179 8¢ 7], RHI Z219S 39 AFH & 282 149 =G 52 A
78,04871)01H, 20219 3U7HA] A5t A HALE 913 ollAK2040-2041 A7HA] Al 3 Al
N 239 hpE)o] FH o] Qlet BlFAEY] Ae- 1 F At e QIR A
-2 A8 oy A] 71& - A7t oy A] = 8.7FE 20,000~30,000 kWhE A|
gkolal 9lof JHe Fo2 168,500~613,800p S50t A FoH AZF HofqA] A
BF/587 I AR dollvA] 71 138 AleS J3 390 & ARkt

[2 4-8] HIFHE L FHS ASS hY RHI T2 SHHSTOL: Wt I2C, 2)
[H)g A|IHAI| Glo."blxl 7|§ o35 "g' I|E-¢ﬂ|l £ 3..' ?;Lr
=re = ™e (2017.08 7|%E) (2017.12 7|1=)
HIO| DA Hl2] 736 15,843
HIO| | E 328 82
HIO|Q7tA 72 506
HIZEHE
SIEHO(Z7|ZY/XE/+-L) 21 1,205
7 |EEHEUH(CHP), EfZE, X|H) 18 319
EY| 1,175 17,955
HIO|QUHA HUZ 125 12,523
SIEMI(Z7|SY/X|TY/4H ) 104 38,997
=g
B I 6 8,573
A9 235 60,093
A 1,410 78,048

£7*{: Department for Business, Energy & Industrial Strategy(2018). Low-carbon heating of homes and
businesses and the Renewable Heat Incentive, 22p

O Mg Z273 148

HIFEAE AS5E Y RHRE 9= Ul 71, 38713, ¥I9=171¢e] &f3ke HlF
& A5=S ez A FouA 7 Ol%oﬂ HtEl= Bgol dish 209

Aot ik A el B 3F|Bo R A A9

2 WA G HFAG AFE Eb A7 AMS AT G5 719, 3818 2
AT AR, WY, S Sol EFEr,

QA DA 714 RPomE 1A vlolons B, 7|

ol e, 1] vlo]orla DYFLACHD) A2d, A2 2

I 37189 SIEHZ, 124 XD 7IE, HigE FL7], Heleng F4 Vs,

—_

W 33| vol2

=
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o] glth. ABA VL A A BouiA] 7149 43
3 BAS A7 PROR 7
4 A1) el 574

. A o=
U LA 8T e 2
o Ayt & A&
gt

Hlo] @ 7FA A4 V)& 5
2 el wek WAk
Absto] B71E=E & 42K WA Algei) A7t Al ee2
H AR A7 HolHA] AR 7| R AleE STt T—qu'q
2 AH|AHE7FA]4%(Consumer Prices Index, CP)E 1L&fsto] ujd 27
[E 4-9] M Sof|x] 712 REE MEHIFHE)
Mg HE NEHE S
LIRS Fojx) 71 (2013.01 7I®) (2018.07 7|%)
X HIO|ROHA/H7 |2 L A HIO|UA B2 1,10~9.66 p/kWh 2.14~3.05 p/kWh
X HIO|Q0HA FHEUH(CHP) A|AH] - 4.42 p/kWh
Aga ¥ +HY SIEHD 3.95~5.38 p/kWh 2.79~9.36 p/kWh
27la8 slEwn - 2.69 p/kWh
128 XE 7= - 5.38 p/kWh
EfUE EEY| 10.31 p/kWh 10.75 p/kWh
HIO|QMHIEt = 7|= 8.22 p/kWh 2.53~5.60 p/kWh
HIO|RItA AA 7|= 8.22 p/kWh 1.36~4.64 p/kWh
=X www.ofgem.gov.uk 2018.06.02.19:00
FAE 5= IR RHI= B W 78 A54 -2 AdiQlo] &t AL A=
< o2 AAAY Lol A] 7] o]-gof| Sertl= vl-8o el 7d 7 271 RS A
Lol et ALYt oy X]/‘él‘*rﬂ 71915(Energy Performance Certificate,
EPC) #50°] 7t 32 oln] H53t A% HE5ER7 2471 ol Y 7 A8 2
SE A9T ARIORA AV} ATR, T A, 5T A eI
(registered social landlords), 2175 Al3-AHself-builders) 0] ESHeT} o, 215 A
I3 FHS AR HE A AS5E2 A dido] ofuct
AR QollA] 7 fELEE AP ]’r—_}ﬁ?lo;q]E(Mcrogeneratlon Certification
Scheme, MC9)9] 5 ¥ 37|89 S|EHE, EY 2 49 s|EHZ, vt
]_Q_UH/\ X-].Q_ E%Eﬂ El_l —]}—I-OE]H 7&‘5“:}-% H OI_Q_UH/\ f\ﬂ]?ﬂ] AEH FHO]:OE] uHI:](uﬂ
e JEw 9 24 18 2334 JLG7)) ol At AAE AR dodA] 7
% $900 T2t WS Azt oA Sasge] g BAE @ AUFoR A
Absto] B2 R F 421 WelA AJgokal Qick
A7 AT AT Qe =AY = EPCOl 2l 75H At BollvA|
o3 Ve FEE e St gdo s At o, FolyA| 52 AR
HESE T SMSIE s Mz THM A



GolU ] 7|& FFEZ AgE 0] Aolot, Ake-2 3k 20 7H A== A48 &
oA =8 =] tfist 71du]-& $F3} AB|RE7HR|S(Consumer Prices Index, CPI)
£ Jefsto] 23t

3) THA: Energies POSITIFS| Z1EE OLUX|S S THIAY SEIXIZAHIA18)
O D=3 HQ
megs BRG] ASE oUA B /HAALY o] Bast7l& 38 B 59X

YAHIAE ATkl lom, IgA BHAAo| QA FAE ASEEEYA 5
o] 35 9 ZFFH) 9 olv A 8- /HAAAE otalA} ok FEARAL B
AFA AIE e E AYstar Yok o YR 5AUS(Energy Performance
Certificate, EPC) E~G 5-3(27}F 230~450 kWhEP/nf)2 S o U 2] 4:H]7} 1o Z
A& AZEolojof 31, 2 1945~19754 Afo]of] X|ojzl 504t o]Ake] FE5H]
52 TE3FHIR EE ‘&‘%P%w% A}%ﬁké L5351 1580 38 A Yol
20179 715, ZFA BRG] AZE F 68%7F 19754 o] Hdf z|ojF oH, 72%7F
T B 3550 R =] Atk

m 85% public sharehalders
m15% private shareholders

Deposit and Consignment Dffice
0,5 ME

SOCIAL CAPITAL
DISTRIBUTION

S7%  53235Me€

Other shares

MDzpariment Council 77 0,10 M€
WSIFPEREC 0,10 ME
MIEst Ens=mble 0,10 M€
WCerg-Pontoise 0,05 M€
0,045 ME
0,036 ME
0,036 ME
0,03 ME
0,0225 M€
¥ 0,01 ME
WSIGEF 0,01 M€

lle-de-France /
region

3,02 M€

[22! 4-9] Energies POSIT IFQ| X|2 HQ $15t
£%: Energies POSIT'IF(2018). Energies POSIT'IF, one-stop-shop for low energy
refurbishment of condominiums in the ile-de—france region. 3p

18) www.energiespositif.fr -8-2 EXZ 2 (HM LY 2018.08.01.~2018.08.06.).
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A BHZH 9] Rl CDC2Y(Deposit and Consignment Office) 50| A¢
2 Asto] 35-IF FEUA FEI= 20139 AHH Energies POSIT IF7} ©]
1 AL & &4 9 B2} E Fdotal itk Energies POSIT'IFY] A& B
A s BERA A AR E(57%), CDCZB(9%), 3He] A8T70%), Y=gt
2AELTY6%) 5o= F 5.328 T F2 P EY AR AREg HAshal itk

mf
nﬂN'

7
quo
:l:‘;

YA A= Energies POSIT [FE 4 2= YA &8 7NAHARIS AR S5%5k=

A7 H, oU A BE S S CDCE3, A AR A 0= 35k o d A a& ALY
AESAL, ALY AFE 295 FHEAR Y (Buropean Investment Bank,
EIB), U2 522 /450l 3t 3578/ 33F8 AFARE 2P o2 HE A
= Energies POSIT [FS 7-85}0] 792 0 2 tf&ytol 323 7 AAR] of) we} Ay
Sh= oY X873 (Energy Saving Certificates, CEE)?]| wheh th& B B -t v
T Ak Z2AE AL AFAL A7 2E6G0%), FEHFARZY 9 dA2d &2
Energies POSIT [F25E] 22(35%), JEHZZ A|ASH 5(15%) 2 & o]Fo|AQ)
o AREzFAAEE o RE AUAEAA(CEE), OUAHASAEEAl(Energy
Transition Tax Credit, CITE), 7% (National Housing Agency, ANAH)2] A
2552 9t HE 5o Stk

SSTH/SSTH HFA

e

Y UE Afpie
Energies e
POSITIFE

£5 7HEIE

=l = Energies }Ex;-{ } AEEL
AH A ful b= bl
POSIT'F ssa | CGIEAEEEE
FEHEARH CDC2%

A2fHZ S

A T

GQ

_:s_?_ al
e;_ =
= &

rL I

rio

HUAIZE A HEZ3|Af

[2& 4-10] O|X|&2 7HMALR] 2FHIA
£X: www.energiespositif.fr, L}E H(ZA42! 2018.08.06.17:30)

MR aE WAL 93t FAL AEHES IO & ovA] At 7 9 &
[oikS Ao APRAIEA), 71687 D Aazge] tigh Al 1 59 A
TQEA), A FRGHA) 2 HYEHEHA) 59 & 4dA= F4=0] ok
20179 71, & 5.80041HH(417] F55E)7F oA &-& 7HAAAS A135H3lom,
o] & @A 2,100AcHoll A A K13 Fofl ATt 2020874 & 10,0004HH(75~100
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o7l FEFEH)oll AR && NAANGS SBol] ol FHFASFoZHE 19 &
2 FAE FAE golct. Al F Bt AU A &8 7AAR] ¥]-8-2 2031 R2
(VAT 3} o], Al & of| | &] A7t Bl&-2 Bt 47%(A7F 4,560 CO2 Hi&
F 1% 7Fs)olt). U A B HAAII S AE o8 TdA] HA L AT B, 1 5E
o) b A STIAIAR WA, X451 Y E 28 2= AR AR A Fo] 3
=, S| FE AR, S|EHE, AP Y o] QU A Fo] A A] 7|& = FEol 7t
sotct.

4) 0}

(D Better Buildings Initiative2| AI2XZ T2 72419)

O Z20! e

202097HA] = A T84 -AE - FA8 22 oW A] E82 20% SHA]
o 283 7|38 T okt A1 22 O3S Al oot ARHoR =

YHHH(public-private partnership) Bej9] T2 IS F7sto] AE9] AUA &
& 7l/dol Eaet SAIAR1 Rt B A AL, ofAks 7] Ve A AR
A7 HHEL 7|38 AT zM v as AR Ardel et -84

- Better Buildings Solution Center

- Financing Navigator

- Improved Data Consistency
and Access

= Tools to Assess the Efficiency
of Buildings/Homes

= Tools for Energy Management

- Better Buildings Challenge
- Better Buildings Alliance

- Better Buildings Acceleratars
- Better Buildings, Better Plants
+ Better Buildings Residential

- Strategic Energy Management

MARKET
LEADERSHIP

]
e

FEDERAL &
COMMUNITY WORKFORCE
LEADERSHIP DEVELOPMENT

- Better Buildings Workforce
Guidelines

- Industrial Energy Management
Workforce

- Better Communities Alliance
- Performance Contracting

[ 4-11] Better Buildings Initiative M5 T2 73
ZX: https://betterbuildingsinitiative.energy.gov/ 2018.08.24.16:00

19) https://betterbuildingsinitiative.energy.gov/ 2018.08.23.~2018.08.31.
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A EI5HE = okl Qi) vl= Y] YIRS 5 AL A - A4S A= v A E&
ARG S ot} obs AEARA B T A AYIALE 71 AR 529 F
Q o|FTAREE thAFo 2 X Yata 9lor 201190 AL £ AP FA] ufaf
PRE= AAE Ao oA Tt 85t o 2013 RE T35 4G - A8 AE0]

2ol ol 2ot At

Energy Efficiency and ) COLORKEY
Renewable Energy Financing P Interal Funding ENERGY EFFICIENCY (EE)

» RENEWABLE ENERGY (RE)
p BOTHRE&EE

Traditional Financing Specialized Financing

P Capital Lease P Commercial Loan P On-Bill Financing (OBF) P Commercial PACE Efficiency-As-A-Service
P Operating Lease P Below-Market Loan P On-Bill Repayment (OBR) P Residential PACE (not Energy Savings
included in Navigator) Performance Contract

P Tax-Exempt Lease (ESPC)

P Sclar Lease P Power Purchase

Agreement

[13 4-12] Better Buildings Financing Navigator Xig X g 4
£7%: https://betterbuildingssolutioncenter.energy.gov/financing—navigator/explore, 2018.08.25.17:00

=
EXPANI]

PRODUCTS ¥; | SECTORS ¥;; | TECHNOLOGIES
4]
w = é E %
AR :
FINANCIAL ALLY g ] o2 3 ]
Abundant Power v v . v v v v v o  Nationwide
Advantage Energy vy vy vy v vy v v Regicnal
AFL-CIO Housing Investment Trust v v v v Mationwide
All American Investment Group v v V4 v v v v v v Mationwide
Allumis ,/ v i v Nationwide
Bank of Amerizs Merril Lynah v v v ¢ v 7 o v Nstonwids
BioStar Renewszbles v vy vy vy vy vy Nationwide

[ 4-13] Financial Allies2| A% 7t53t XIZEE 2HH(CIA])
EX: https://betterbuildingssolutioncenter.energy.gov/financing—navigator/allies, 2018.08.25.18:00
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u]=-9] oL X5 (Department of Energy)ollA] T2 HAAE FLTHOZH o %]
A 7fAARIo] o] E & UL XSk 3lou, AyA| &g AR o gt A
21 A Ho] opd, HofrlEo] TRt AR e S A 4= TS A3tk
Az o == At(leases) ¥ th&(loans) it 22 7|29 AEA 0 A3 8=
HH-2] §AKon-bill financing), AR AAA| H7KProperty Assessed Clean
Energy, PACE) 84} 52| 531 FH|S] Ag2E o] Sl

201695E 22FQ1 E(Tool)?l Better Buildings Financing Navigatorg =43l A
Eof| thet oA && 7AANY 538 A] ZofRtEo] 78 Aol Al ag Wi 22
T A=F A Hstal Qo

DOEE FHO=E AIYS AdHog XPsl= oUuAaE AMY A A4t
(contractors/ESCO), AFF9] A= ZE9F= Financial Allies S22 FA=]o] 9
t}. Financial Alliess= Bank of America Merrill Lynch& Z35t & 417l S-83AI=
T/Ee olom, 3 AEe] AXF A H1 & E A-E7|& wet AR E2 A%
5= = T8GR Aol 2012 FE] AU A B-& TRAAA S =38l Qi A
Financial Allies25-8 F 1209} @] 1#12.2] A4, 20181 7|F)0] &= Tt

Total Investment by Financial Product

(2012 - 2017)

3.0
™
g 2.5 e E
= & g £ z
3 20 " = g 2
pry g gz <
E 15 £ g g k3
Q E @ -E o =
£ s X 5
g 10 § 5
LA =
k] =] w -
2 o3 R
- o
0.0

[12 4-14] S8LUEE & EXZ3A(20184E 7|1F)
&X: Innovation Through Collaboration: Securing a More Affordable and Reliable Energy Future Progress
Report 2018 (DOE, 2018)
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O M8 =20 HE

EA

At 84 Lease Financing= &9 oUA&& H Ao A] A AdS 52
szt sk ARt R tieE Adskal ok A vl W YA dEs
2F5HAY ddigt A=2A 71E AEQ] AUAaE /i = APouA T A

= FAeIA st A YR gtk A1E Yok A WA AdisAket
A Aok olof sk, o]% Jrfid]Al= AR Ao R AgPsh= HEs]At
(contractor/ESCO)° Ateioll diet A ARttt tiEd 32 AR2dd
(Capital Lease), =3 U (Operating Lease), H|ZA| A tH(Tax-Exempt Lease), Bl
ZA (Solar Lease) 5°1H, AFAH]E-2] 100%7H] ti&o] 7Fsstet. AF2Ud] 9 &
FUNY A5 3~59 AR T &S 717 24 71, BlEA A= &Rt
S/ wt vl 717 Al 27 ks, Bl B 7~159 AX 18 =E
2 tj&o] 7kssteh o, B A9 S5 xd=e] 'tsiAvt 2-8o] 7Fsst, &
FFAH ] - APl A] A AFARE A o] 7S5tk

Typical Lease Financing Structure

Customer

Lease Project

Agreement Installation

Capital for Project

[12! 4-15] UL 8XKLease Financing) X
ZX|: https://betterbuildingssolutioncenter.eneray.gov/financing-navigator/option/lease—financing, 2018.08.27.16:30

R

% 64} Loan Financing HIFAE A2 UAags @ APA] T AR
= FAohaA sk AF tdeR e AYsiT Utk EA¥E = Y
A5t HFEAE EE AR dHiet A=A 7€ dEY ovAas 74
T AGeIUA] T ARE S84 She AR tHdo= Sttt A Hshke
Az 28 59 dEdAE 875tk tiE AAol 83 AFE 2Mdste] Al&Est
1, AAE ol diEoiiE AT e ARIHIES] 100%7H4] 7SSt
H, 3~59 AX G =E fEHE7 I 24 7Fs)0l 7hssith &, tiE a9
9] 20~25% AEE AFHdown-payment) O &2 Q7% 7FsAdo] QL

=)
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Loan Financing Structure

Contractor/ESCO R R Customer iy, Lender
Project Loan
Installation Agreement

[12! 4-16] = 8XKHLoan Financing) X
£ https://betterbuildingssolutioncenter.eneray.gov/financing—navigator/option/locan—or-debt-financing, 2018.08.27.15:30

294 §AHOn-bill financingh= E2] ov X &8 2 Ao =] A AFdS
FASHIA} 5h= RS "2 52)7| o] AR89 tiES A|Hgltt. o]%

< 19 A7) 85 A0l viE SRFS FAboto] deehs o s FET, 5
AR AL o= Y AR e AF5HAY Azt Atz A 71&

A g AP R] A ARG FRI611AL 5= A o = jik o,
ZSEILA} 5= 212 A9 i A ¥ 9] 5-2)7| o] a7EH4] AR AHsh
oflgt 417 7hsstt AHS Woks A= olid X199 52710l
(OBF)YE Al ¥sk=A] Aol &Rlsfjof 51, OBF A1 Al 5 A17ofl a3t A
sto] s 327 ol A=t F AHARE &3l tiEol 7 278Rt AR89 100%7F
Z1 ti=o] 7FsshH, 2~159 AR TE(Had] 2 Fa2)& tiEol 7Fssit

ojuff AFFE= $5,000~$350,000 2= ARt

i
lo
2
I
N>
Jr © ol
or Mo o
T 4 =

E
fo
oy
o
T
=
_);L

=i
it
™ oo
0501

Typical On-Bill Financing or Repayment Structure

Public, Utility, or

Ratepayer Funds Capital for Project Capital for Project
+ Charge on Utility Bill

On-Bill Financing

.............................. Utility e Customer
On-Bill Repayment
+ Repayment
Contracter/ESCO

[23 4-17] 23254 8XHOBF) 7=
£X: https://betterbuildnassolutioncentter. eneray.gov/finanding-navigator/option/bill-firancingrepavment, 2018.0827.16:30

oA AN B7F §2F PACEE 9S8 AE9 ouixag 2 Aoz
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o A=A 71E A2 oUAEE A R AR R ARle RISt}
3h= AS to= it o, PACE Ae¥e 3t F(state) HolAl CPACE X
ROE At Ao A5iA diE Aol Thssith ABE dshe A= WA
Ardell Tt PACE #EjAR9] SRl& Hofok 311, 5Rle W2 o] AR of|A] A
A B7HE B3l tiEolRg AT diea e AdElE2] 100%7H4] 7hstH,
g 7Rk 10~159 AA] agae]= ﬂ%OI auins

Typical CPACE Financing Structure

PACE Administrator
\ Tax Assessment
HMarketing & Local Gevernment A Building Owner
Administrative

Services v
Repayment Project
Installation

Capital for Project

[23 4-18] A HHU|LIX] ZHAM| H7t 8XHCPACE) 7=
EX: hitps://betterbuildingssdutioncenter.eneray.aov/financingnavigator/option/cpace, 2018,08.28.11.00

@ OUXgE HEE 38 Xlg Z2T#20

O oE X T2

Energy-Efficient Mortgages<> AIZAPOIHA] 7|&S 83t 7€ FE9 oA
2 M, dvras FY FUS Yoke AE IR diEs AYsta St
HEAI Y-S vl W xR AL AS5ES 2R3 A=A 7]E FH9| oyA|a
& 7 B olvA8E T FYUS Yoke A U eE gtk
AABAAA] 7 H Y] FPo 2 HideldA] B siAE Vs, EHdE

7] 7], B HR7), 2871 0] Atk A8 Yotk A Y AsE
9] FeEHo YA ST (Home Energy Rating), Al%F F& AHA S Ao LAst A
= A/dsto] s A9 2] HUD Field Officed]] A& F AARE 53l tiEoli&

20) www.dsireusa.org 2018.08.07.~2018.08.09.
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oA as 7 H29] tiE 9L $4,000 E= 3T T8 DF7IA 5% =
o2 ARMsiH(E § ° 2 gde= A=), i $8,0007H] HiEe] 7Fs(d oy
A Zg& /HAEIEel weEt Hd diE 5 24 7Fe)sk diErikke 159 Ee
304 AR g EE = diEo] 7hssitt

O EXF X =27

Residential Energy Efficiency Tax Credit2 FA8& AZES U a& 6ob‘c}(’ﬂ
o3t 188 7I& T Y] Fuiulgo] tis) AASAIE A¥staL Utk A<
o= W HRRE FAE AEES &F7 AR A AFSIAL Q= T Lé%«l
ofuA &g P2 Ao =LY V& B 1aS0 - PR 50 AHlE gt
A5 o= gtk o, 200649 1€ 195E 2017 129 3197H4] oA &g 7|
< Ee 28] S SR ARE A o] 7hsshr2018| 149 1Y o] %o Ut A=
A4 tiido] obd). ouA & 71 % 8| FP 22+ ENERGY STAR Q158 2
vlol oA AEE Helrla/mEmirlas)E de, 84 BT, 25 W), 37
BN, ol Bl D16, Y221 A1 5ol 2 A 7
ABE2] 10%E AHSA 2 A g2 o= Jom(F ] 5 $500), §- 3 A 254
R R
Residential Renewable Energy Tax Credit< F7-& AEE2] Al Ao X dn] 4
Zb]-gof iRt AlASAIE A FskaL e vl= Wi YRR FA4E AHES &7 A=
A @A AFSHAL Q= s AS20] A A] ZBlE AA[she AS dVd 2= A
et o, 20069 19 1€9~2021'd 129 319 Afo]of AP A] dulE dAshe
AR Vo= St AAERUA] 71 H AdH] 82 2= AE S| EHIE, 23352
AEAL), HFLOISAILREHTE 2571 5), A= HA 50] eH, AR
A| ] AR89 30%0f| B == TS AlASA T AU

1"

Energy-Efficient New Homes Tax Credit for Home Builders= oHA| &8 FH
AE81Ee] gt AlAsAE Adstal e, Jixlas FHS ASstaAt of
© AAJAE dfe=m At Sl |, sig FElo] vl= W fiR[sHoF Sk,
20179 128 31 ol3le] gg=ofof A1%o] 7hssltt. E3t, &5d FH2 2006
A REFH(International Energy Conservation Code, IECC)l| wkek 719
A ARGBRE - doleiA] 2818 50% T2 30% o FY 2 Slolok s, vl

H 4 -2 HZOUXIHEE =8 288 F¥ A 113



qUAEDOE)7 Ast Ha U EL 7|2S ZZdof AATAS 2|Quke
2= oItk x|9 ZAhe ofuyx] Aztel @ el S&o| walk $1.000~$2.000 ] U]
of|A] HlBZA x|Lo] 71551}

Energy-Efficient Commercial Buildings Tax Deductionse g8 AZE9] oy
Aag Fol 283 188 Vs T A ‘—r"”HH]‘g“ﬂ il Ala3AlE *Hst
I U} ml=r W YRR LS dEEE AR AHIARIE FAR]o 710t H

G AlEBAE AdEE 5+ AT, F= ﬁ—a—g EFAE g3z HEA g

L= LR}

N

AZE UAEE 7|& B AYE AR5 AE e =w AYsta Qo o
20064 1€ 195 20179 12€ 3197HA] oA &E 7]& E= Av] AXE &

23 A A9 7Rsstehe01849 19 19 o)F0 AA A A9l Hhao] ok,
TRLE @ L 4 FRSE Tl Al &4 0

£, YA~
SIEHI, oflojf, g, Fovle, As7le SOl Atk dAE ovrad
71% 3], ouA] A=l weEh MY EY $0.30~$1.80 L2 A[Ho] 7}

® FHRAQ MUX|gE 1SS 28 X1# T2 1321

O BExZ X o273

CAHP(California Advanced Homes Program)= 7@594 oF9] oUX| &g T
QZelgel i BETS AT o WERF AU BATUolze] A
ARI Pacific Gas & Electric, Southern California Gas, Southern California Edison
2 San Diego Gas & ElectricollA] §dok= AH|A X0 oA &-& FEH(HS
FE, A 9 AT S *5—3} } She FElaRA 2 DGR 5=
oz o1 k. BxE YL Zeloddgy Ao|slA|ut 7| A0 R Delta
Energy Design Rating(EDR)S AR&-5}o] /?_ﬁg FH O] YA AvEF JRE 7
Hto g Feio] HEg XY S AARHI A Ad 59 =59 $300, Tt
T $150/AHh).

ERF 1V oI5}l AhAvlg AR W ho] o) 22k Wi 25002 (RAT)
45002|Elo] 271299] 2715Ap1E Qe ek22)

21) DOE Zero Energy Ready Home — Incentives Summary (May 2018).
https://www.energy.gov/sites/prod/files/2018/05/f51/DOE%20Zero%20Energy%20Ready%20
Home%20-%20Incentives%20Summary%20May%202018.pdf
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INCENTIVE ($/lot)

$4,000
$3,500
$3,000
$2,500
$2,000
1,500
$1000
$500
0

CAHP-SF INCENTIVES

CAHP Delta EDR (EDR Reduction Point}

[12 4-19] CAHP HXZ X|§ 72 (SH=Z=EH
&% : California advanced homes(2018), 2018 california advanced homse program, 8p

INCENTIVE ($/units)

[2E 4-20] CAHP X3 X8 #E2(KS CH7t13E

CAHP-MF INCENTIVES Multi-family Low-rise

1 2 3 4 5 6 7 8
CAHP Delta EDR (EDR Reduction Point)

CAHP- Single-family

Base Incentive Structure:

$300/unit for entry CAHP Delta EDR of 3.*
$150/unit for each point to 6

$300/unit for each point thereafter

* Entry Delta EDR in SDG&E territory is 4,
and the next inflection point is 7.

CAHP Multi-family Low-rise

Base Incentive Structure:

$150/unit for entry CAHP Delta EDR of 3.*
$50/unit for each point to 6

$100/unit for each point thereafter

* Entry CAHP Delta EDR in SDG&E territory is 4,
and the next inflection point is 7.

£X : California advanced homes(2018), 2018 california advanced homse program, 8p

INCENTIVE ($/units)

[33 4-21] CAHP EXZ X|# H2 (1S CiIIL3EY)

CAHP-MF INCENTIVES Multi-family High-rise

MAXIMUM INCENTIVE

0%

CORE INCENTIVE

5% 10% 15% 20% 25% 30%

Percent above 2016 Title 24 Compliance

KICKERS

35%

CAHP- Multi-family High-rise
Base Incentive Structure based on percentage
above code compliance:

$150/unit for 10% to <15%

$200/unit for 15 to <20%

$300/unit for 20 to <30%

$500/unit for 30% or greater

Same bonus measures as LRMF

Max incentive of $250,00 (including bonus
measures)

&% : California advanced homes(2018), 2018 california advanced homse program, 8p

22) 7k

A%

T,

EE ARMAEF G/} el of" Ao /', 2018.01.03.
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Energize CT= FHE|ZF2] o UA| &8 8 A4 80l tigt HaaS A1 ¢skal it
BEF AYL FYEHFS A SARI United Illuminating, Southern Connecticut
Gas and Connecticut Natural Gasol|A] @ oh= AJH| A X ol o Y| &8 82 4l
SolaA} ohs FHARA R AR 5= o= St Hag XY FER3E
2 AololA|gt 71EA] 0 2 FeHof L X5 Home Energy Rating System, HERS)O]| wh
2F e Hpg A 27, 714 0= T8 $500~$750, T A
B2 At F $2509] B2 R ¢o] 7Fsott.

HERS RATING PATH*

Tier HERS Index
Tier 1 51-40

Tier 2% 41-50

Tier 3** A0 and below

Single Family Attached Multi Family

Single Family

Applicant Rebate Applicant Rebate

Applicant Rebate
$1,500

$2,000

£3,000

$4,000 $2,500 $2.000

$4,500 plus $50 per point below*** | $3,000 plus $40 per point below*** | $2.500 plus $25 per point below***

[23 4-22] FEOLXISEO| ME EX7 X2 72
£X : energize connecticut(2018), residential new construction program 2018 project application, 2p

m HIGH PERFORMANCE CERTIFICATION BONUS REBATE

High Performance Certification Rebate Chart

Requirements

1. Must provide all proper decumentation for

certification

2. High Performance Certification Bonus Project

Cap is $20,000

3. Rebate is available for up to 2 certifications per

home

4. All projects must provide HERS Rating
documentation from HERS Rating Path

participation, above

[O8 4-23] £/t EXZ 72

Single Family Single Family Attached | Multi Family
Qualifying Certifications
(please check all that apply) Applicant Rebate Applicant Rebate Applicant Rebate

LI DOE Zero Energy Ready $750 $250 $250

Home

[J ENERGY STAR

[] LEED for Homes

| National Green Building $500 per hame $250 per unit %250 per unit
Standard (NGES)

[ Passive House

£X : eneraize connecticut(2018), residential new construction program 2018 project application, 2p
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SUMMARY

An institutional study for the
activation of zero energy building

Kim, Shinsung

Jin, Teseung

In addition to global efforts to reduce greenhouse gas (GHG) emissions, Korea has also
announced its greenhouse gas reduction targets for all buildings located within the
country. As part of efforts to achieve this, the government announced a mandatory
planning effort and strategy to achieve Zero Energy Buildings. Therefore, in this study,
we reviewed the possibility of initiating and managing the development of mandatory
zero energy buildings, and the factor of inhibiting the zero energy building is derived to

suggest the improvement policy and system of a plan to create zero energy buildings.

The possibility of achieving Zero Energy Buildings was examined for the possibility of
achieving Zero Energy Certification Level 5 by building’s use and scale. As a result, it
was found that it is difficult to achieve zero energy in a certain volume ratio and
coverage. It has been shown that 3.2% of non—residential buildings and 1.9% of
residential buildings built in the last five years are allocated to this group. In addition, it
was found that it is difficult to satisfy zero energy certification standards for apartment
houses with more than 10 floors, as a result of simulations of apartment houses where is
expected to be the most difficult to achieve zero energy. Therefore, it is urgent to find
alternatives to the case where the new and renewable energy production in the site

cannot meet the zero energy building standards.
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The zero energy building case analysis showed that the inhibition factor of zero energy
building is derived from a review of two elements: a legal institutional factor and a
socioeconomic factor. The first of the legal institutional elements is that the energy
performance evaluation system is still considered insufficient to achieve the goal of zero
energy applications. In the case of new and renewable energy sources, only photovoltaic
(PV), solar heat, cogeneration, and geothermal heat pumps are introduced into the
evaluation system to work towards achieving zero energy status for a building. It is
necessary to expand these mentioned criteria, and review it for developing alternatives to
finding zero energy solutions. In the case of residential buildings, cooling energy is not
evaluated as a criteria for zero energy status in this case. If cooling for a building is
performed using a renewable energy source, the formal evaluation of the building
system’s cooling energy should be included in a review, to facilitate the acquisition of
zero energy certification. Secondly, because of an incentive system operation problem,
there is a case that the volume rate incentive does not appear as a conflict problem with
a district unit plan, or with a local government ordinance, etc. In addition, tax incentives
are not received by the builders of buildings due to licensing procedures, and for this
reason it is necessary to improve the system for licensing procedures. The socioeconomic
factors affecting this type of initiative include the burden of additional costs that can be
incurred due to the improvement of the building performance on energy efficiency
scales, and the cost increase due to the introduction of new technology which is not yet
commercialized (and may therefore have higher costs to implement in an existing
building). In addition, the lack of awareness of zero energy buildings poses a problem in

using zero energy certification as a means of publicity to improve business performance.

We have looked at the major country responses to these obstacles to zero energy
buildings. First, in response to the lack of new and renewable energy production on the
site, they propose external purchasing methods such as REC purchasing, and ways to
further improve energy efficiency. Secondly, with regard to the additional construction
costs, these were the main features that vary by country. For example, it is seen that in
Germany, large budgets were invested to activate zero energy buildings. And for various
situations, the government provides packages such as mortgage loans and subsidy
programs for builders and developers interested in pursuing zero energy initiatives.
Likewise, in France, there are implications for establishing a company in the form of a
public—private partnership, and for supporting technology, finance, etc., which is
necessary for the implementation of energy efficiency improvement projects in buildings.
The United States is developing a variety of financial programs for builders and
developers interested in utilizing zero energy initiatives in buildings. Those programs

offer a variety of programs ranging from traditional lending schemes to lease—based
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loans and fee—based loans in connection with ESCO companies. It is also significant in
that it provides programs through a single point of contact, operating a variety of

programs tailored to different customers.

This study suggests the policy and system improvement strategy for the activation of the
zero energy building initiatives in Korea by integrating the obstacles(to the establishment
of zero energy buildings) and the benefits(of the policy status of major foreign
countries). First, in relation to the improvement of the evaluation system, the basis for
introducing off-site renewable energy was suggested, and the scope of off-site
renewable energy sources is presented by dividing them into adjacent land and long
distance, direct installation and indirect installation. The assessment system proposed
adding new and renewable energy sources and applying facilities to efficiently use new
renewable energy such as ESS and accumulators. In addition, it is suggested that when
the cooling energy value of the residential building is not inputted, the predetermined
value is automatically inputted to calculate the energy amount, and when it is inputted,
it can be evaluated favorably than the predetermined value. This is to include the cooling
energy demand of the residential building in the management subject. It also suggested
that the assessment of energy saving plan factors, such as natural ventilation, automatic
flashing lights, and window frame performance, should be tightened in zero energy
standards. This is meaningful as a solution to the problem consciousness that can receive
zero energy certification, as a way to increase the production without decreasing the
amount of energy, because the current zero energy certification standard is organically

evaluating the energy consumption and production quantity.

Secondly, in order to support additional construction costs, we proposed efforts for
expanding budgets, the development of various financial programs and a unified
package in a single point of contact. In addition, we provided additional support
measures such as providing incentives through greenhouse gas emission trading in the
building sector, and including zero—energy building projects in the investment items of
the mandatory energy efficiency improvement system. And as a measure to solve the
problem of volume incentive, we proposed the revision procedure of each local
government, to revise the district unit plan and the revision plan guideline to be reflected

in the newly established district unit plan.

Keywords :

Zero Energy, Zero Energy building, Zero Energy Building Certification, Zero Energy Building Mandatory,
System Improvement
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