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2016 REmap Case 2050
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Final energy consumption (EJ/yr) TRANSPORT
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Table 1:  Heat decarbonization strategies and activities for selected European utilities

Energy
efficiency

Utility Historic business  Overall story Heat District

pumps heating Hydrogen Biogas

While current activity is more limited,
Incumbent electricity the company sees greater
utility in Spain electrification in its geography,
particularly via heat pumps.

Iberdrola

Incumbent gas utility Sees biogas and hydrogen as key

Engie : elements of the future heating
in France system.
Senses that policy will favor
EDE Incumbent electricity electrification in France. Has
utility in France included heat pumps and district
heating in its 2030 strategy.
Incumbent U.K. Has stated its support for a
Centrica power/gas retailer  combination of biomass, heat pumps

with large gas-boiler and gas-electric hybrid systems in
repairs business the transition to low carbon heating.

Lists electric heating, including heat
pumps, in its strategic focus area.
District heating and biogas are part
of its offering to cities.

Incumbent German
EON electricity and gas
retailer

Incumbent Swedish
state-owned
electricity, gas and
district-heating utility

Has targets to phase-out coal by
2030 and fossil gas by 2040 in its
district heating.

Vattenfall

Active Pilots and Limited/
Legend offering partnerships no activity

Source: BloombergNEF, company reports and presentations. Note: Classifications of activities are qualitative assessments made
by BNEF, based on disclosed projects/partnerships and company statements. Heal pump is listed as “active” if an offering can
currently be found on the public websites for home energy customers. Centrica's Direct Energy arm does offer heat pumps in the
U.S. Iberdrola has helped develop CCGTs associated with district heating, according to past company reports.
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= AR g B4 AUAA 2B AL B Fg oA #AE s MEE
AFAA7E  Jhed Z2RtE AUAVEYAE :
AR He A A R FFo] Thsad Ag, A7 A T8 YA de] 2 F
U, QEHAAASAY 7HHEAE5HAA 9 B z
[0TE A= 83l o8 HES o= 3 HEMS(home energy management
system), BEMS(building energy management system), CEMS(community energy
management system) 5o Th¥g FEj AR A E AW & F AS(FEULFTA,
AAANLA, FFA)

- AA7FsAUAE o] &3dt glo]Z Ato]E HA|oA COZ LA o] wlo] 27t H A
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Mzddol gk stz SAE 48 2 Bt Anle 109 o A&} A3 E
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= HESASE
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EA|Of Xl 2 F& - xS HHE I HAH | x M OIHX 29 21 15 % 0[Y) & 8%
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A E/H X2 7%

© JOHNSON
CONTROLS
TOTAL —KR ~—JP —US ~—EP TECHNOLOGY CO
© TAIHER YANG @
TOSHIBA CORP 5 5 i
© SEKISUI CHEM CO . . .
KR, 31, 4% ~ EASTMAN KODAK
co
© GOOGLE INC .
 ROHDE ROBERT . . ‘
© SONY CORP ‘
© ZELCZER ALEX ‘ ®
© GLOVER MICHAEL . ®

JOHNSON CONTROLS
TECHNOLOGY CO
AT~

GLOVERMICHAEL — 12,

TOTAL

SEKISUI CHEM CO LTD

[% 2-55] 7«4 A48 &4 23
- ES7IEFWE = ¢ X SHYNNE + d X SHUHKE
SHYHA|E = e X SHYSE + f X SHTUBE
SHUNAE = g X SSHAHY + h X S5{FHY
[ 2-24] #opd8 53] 2 =3 71€44Y v

e |
E57l524alla) | 0535 | 0551 | 0426 | 0697 | 0641 | 0614 | 0694 | 0781 | 0750
=2JlezM(b) | 0465 | 0449 | 0574 | 0303 | 0359 | 0386 | 0306 | 0219 | 0250
S5 OuRiE) | 0316 | 0430 | 0245 | 0286 | 0250 | 0276 | 0310 | 0534 | 0304
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Aoz Yetstal, ABEok= 8 v, Il dE ACECHT ¥ Ae=
B 7= A=
(¥ 2-41] Fo27 YEEBE J847]|E 24dZ7HE vl
X2 37t AA AB AC
] 3 1 4
uE 4 2 !
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G 5 1 5
Hda37l= AA AB AC
oy 0.8 1.1 15
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5= 1.4 0.5 0.9
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S7t200& AA AB AC
o 24 - - +
=
U= + + -
ot + - -
o= + - +
20179 E& 3718 AA AB AC
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= -0.5 - -
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* 20179 &9 VoA ko] (R FAE AL 2016\ E FHESI} 0o R Z7Hs 340] Vs sk 84
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H=2 MM 7|2 1535 |onstruct” or architectur®) and (A1 Fi48* or Ef2FU* or Ef 28> or X| A" or renewab* or solar*
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O HAg&EYele Nakamura  Tetsuya$}
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OHTGEYEA £ EF  dEIFH
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Ao
S [e]
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TR FAL — 4 NAKAMURA TETSUYA 17 PAQ FRANK | 8
L[ 7|£HTH [— 7 SEKISUI CHEM €O LTD 17 GEORGE PHILIP THARISAYl |Is 6
ZABAO|LEE} NISSHIN STEEL COLTD 6 ARCHITECTURAL... [ 6
ATER}EAGA — 4 CANON INC 6 TENKIVING [me &
FIHI|ULY  — 4 KUBOTA CORP 5 SWIFT JOHN [l 5
Fus OS2} a NIPPON LIGHT METAL CO LTD a OWENS ILLINOIS GLA 5
O|4E | 4 ‘GANTAN BEAUTY KOGYO KK 4 MAXOUT ESINC 5
ZEH —— 3 KANEGAFUCHI CHEM IND CO LTD 4 LYDEN ROBERT |l 5
(Mo aHe] [e— 3 YANAGI YUICHI a GENERAL ELECTRIC CO  [mml 4.
TYWZ FTASA} EE—— 3 FRONTIER MATERIAL 3 MCALISTER ROY |[ms 4
KIPO JPO USPTO
] 2 4 € 0 5 10 15 20
NORSK HYDRO ASA " NAKAMURA TETSUYA 17
GENERAL ELECTRIC CO ] SEKISUI CHEM CO LTD 17
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STIFFLER MARIO 3 CANON INC 8
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SUNTHALPY ENGINEERING SL 3 SR K| 7| =07 7
GARCIA CORS JOSEP 3 SHRAXIATA 7
GENSORIC GMBH 3 ARCHITECTURAL... 7
LOHRMANN NORBERT 3 MITSUBISHI HEAVY IND LTD 7
SOLTECH ENERGY SWEDEN AB 2 EPO =M Ao} 6 TOTAL
(2" 2-70] AAA AqdA7E =78 F2 299 %
7 IPC =¥ B3] &%

OIPC ZE EFE 53 F8 Hols AyHy 7|gE ALty 71 &L v
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el [PCZEE F24)7)F 23%°]lW, 1 th&oz HOILEok/l 10%%2 ®Be H|lFoz

O F24]&= €< o] &3 Ao &3 #ofolw, HOILS AlmHYE o] #3F Eokg &g

5 ole

4F24)

- Production or use of heat not otherwise
provided for(Apparatus or devices
using heat producted by exothermal
chemical reactions other than by
combution, Use of solar heat, e.g. solar
heat collectors)

l H:;D 4HO1L
i’”‘ E04D : - Semiconductor devices; Electric solid
ii e state devices not otherwisw provided

for
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4N K= BA BB BC
+H 0.45 0.39 0.60
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stz 0.67 1.00 0.00
o|=2 0.51 0.46 1.00
FSES PN BA BB BC
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Y= 0.59 0.35 0.41
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426 | 0.61 - | *
us : : . , "
'6'I-7.-|| 348 0.50 0.98 0.99 POy 1, 1 1.01

O BB7)&o WalAE vZ3 §Ho CPPE HFd 7MY PFSE §3Ho) 7%
k9T 9] CPP7} 7} =91} PFSE HHRT ol 333tz 92
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— 0.00 ! 2
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T 000
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201749 &8 &7l BA BB BC
(=13 1.0 0 0
olm -0.8 -0.6 -1.0
52 1.0 0 0
0|2 -0.4 -1.0 -0.6
O 471A] Ao gk AasE FTHA =Y 7S TIARE FAHIMNERHE =3
dHo] BA, BB EokE HIES v Eobrt =A Yewon, f3<e BARoks}
BCEol7} 71 w+& X5 YEeldl S
[ 2-52] 21AA oA 7|& EUF7He TR E vl
E:dB7IE 3 BA BB BC
8 2 3 2
3= 4 4 4
U= 4 4 3
o|=2 4 3 3
OB 7l&9 =2d437HE FTEAZAA= 59 APdrisiolrl dAHbFH o=z E9o]
7 Al A& R en, ole = Jlesdo]l ISAn Y3 I JeE
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2k AFUE(EH 2E) @9 oluA 23

24 718

O AFHEEHZH) &9 <oduA HAH3 7le2 ARYE oduA ZYEP E
T471€, AFYE AyA HH3 2A, AFUE duA sw 7IeE 748

(% 2-53] ARUESS olvx AAe7& 25 2 A4

s SE=n A4
aLE o Ux DL Tl (#HSL|E|* or X|¥* or O}2* or E}2* or 2| X|* or EU4|* or communit* or town
R e * or villag* or area*) and ((0f 4X|* or energy* or power*) n/3 (ZLL|E{2* or 4* or
(cA)

ZHAl* or 2HE or ZE2[* or monitor* or analy* or manag*))

AB=(F{EL|E|* or X|Y* or OFS* or E}2* or /2| X|* or S4|* or communit* or tow

HELE(Z 22 ZiRHE ok n* or villag* or area*) and (0f| . X|* or energy* or power*) and (((444t* or =Q* or g
&9l “gll HH A [iclé-‘;'szl oA enerat® or demand*) n/2 (| =* or G|&* or expect® or predict* or forecast*)) or (&
© & El* or optimizat*)) and (AA|* or design* or plan*)

TI=(F{SL|E|* or X|&* or O+2* or E}2* or Y2|X|* or E4|* or communit* or town
#HeLE oz 28 71= [* or villag* or area*) and ((0f| 4 X[* or energy* or power®) n/4 (35* or 24li* or 4

(€ At or 4 H|* or ZHOR* or shar* or distribut* or generat* or consum* or trad* or sale*
)) and (Z2[* or manag®)

O A4zt TE&F71ecd dd FArZle 2 719=E ol &8
Z 39671, CB71&°] % 3594, CC7l&wo] F 2057112

1S Ao, CAZ]<&0]

f
2 n&
_‘>~
n _1>«

[ 2-54] ARUETS U HAsr|&dd FEF FhE 2923

& EER KR us »P EP TOTAL
FALUE HYx| 2L EHE
gl gaiz|s 36 241 76 43 396
(CA)

IR LIE| KU x| HHY3 2

HRUE(S22H) EH 7 26 244 49 40 359
oL & %1% 8} (CB)
()
IRLE M4 B] e
o) 20 129 38 18 205
2) 719 E FTeE B4

OZ T&8F ¥ 71e/Md 53 J=Zg928 53 A4¥Rd g3 25
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HlFol 22U IFAAE e A 45%7F =l Edzgoln, 53 dve
of=el =9 vlFol W Axds FAY 5 3+
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6) =7 F8 =Y I}

OF7Id F8 ZS9YdEs A¥Ew dE9
Hitachi LTD, Toshiba Corp S| $1°.H,
St Eddde  dERAEAATY,

DA AR FH AN Fol e

O Hth=<9Y<el Hitachi LTDE 177, Toshiba
Corp= 117, Misubishi Electric Corp &

9noz depton Al A 7Y mE Qu
7149
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~ HITACHI SYSTEMS LTD

URHR FAEA
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MITSUBISH CO

z HITACHI LTD
TOTAL | iy
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NEC CORP MITSUBISHI ELECTRIC CORP

OSAKA GAS COLTD INTEL CORP
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THHXEMNATS I 3 HITACHI LTD 16 NEC CORP  pm— 5
SHEAHo|CIR FASlAL EEEE— 2 TOSHIBA CORP 12 INTERNATIONAL BUSINESS.
Oj2AE —— 2 MITSUBISHI ELECTRIC CORP 11 UZHAEHHETY  — 4
HEHHOI NS E7S2dTH I 2 MITSUBISH CO 6 ALSTOM TECHNOLOGY LTD | I 4
ZEMB|A SEHAAY  — 1 OSAKA GAS CO LTD 3 JETLUN CORP [t 4
IO ASIEHAT f— 1 TOYOTA HOME KK 5 CAUSAM ENERGY INC | Sl 4
(FISZ2EHTAAIZ S — 1 PARU COSMO KK a OPTIMUM ENERGY LLC | a
Y j— 1 DAIKIN IND LTD 3 CISCO TECHNOLOGY INC [l 4
E2U- TR TS 1 TOYOTA MOTOR CORP “3 HITACHI SYSTEMS LTD 4
A — 1 NIPPON TELEGRETELEPH CORP 3 HEWLETT PACKARD €O | I 3
Kkipo JPO USPTO
0 1 2 3 [ [ 5 10 15 20
HITACHI SYSTEMS LTD . T ‘ HITACHI LTD. 17
INTEL CORP 3 TOSHIBA CORP 13
SISVEL TECHNOLOGY SRL 2 MITSUBISHI ELECTRIC CORP 11
ROKE MANOR RESEARCH LTD 2 INTEL CORP 8
LR T4 AL 2 HITACHI SYSTEMS LTD 7
HONEYWELL INTERNATIONAL INC. # BREISMHETY 7
ACCENTURE GLOBAL SERVICES... 2z MITSUBISH CO 6
EGO ELEKTROGERATEBAU GMBH 1 DSAKA GAS €O LTD 5
RODENSTOCK GMBH 1 NEC CORP 6
OSMOS sA 1 EPO WR| TR} A 5] A 5
TOTAL

[T 2-78] AFUEISS oA HH3re =71E F8 9l dF

7) IPC =¥ E5

L0
i

3L
s ol

OIPC Z= EFE T8l F2& &°ok5 A¥EY JeE AYdsty M =2 ¥F
Uetd [PCEE== H02J(24%)°1H 7] ALddw == widS A% IJ=2 74, A

AU A Az Fol B 55

4H02J

- CIRCUIT ARRANGEMENTS OR SYSTEMS FOR
SUPPLYING OR DISTRIBUTING ELECTRIC POWER;
SYSTEMS FOR STORING ELECTRIC ENERGY
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- ELECTRIC DIGITAL DATA PROCESSING

<4G06Q

- DATA PROCESSING SYSTEMS OR METHODS,
SPECIALLY ADAPTED FOR  ADMINISTRATIVE,
COMMERCIAL, FINANCIAL, MANAGERIAL,
SUPERVISORY OR  FORECASTING  PURPOSES;
SYSTEMS OR METHODS SPECIALLY ADAPTED
FOR ADMINISTRATIVE, COMMERCIAL,
FINANCIAL, MANAGERIAL,  SUPERVISORY OR
FORECASTING PURPOSES
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3|

2) =% 71Y =

O AAAY A 7& ok =& 7IHEs ofd #ok 2+

OUAAYEE AAN BE 71E AN TEF J1% 9 stolnes AAA 7& B
Faolg Al BRI

O AAAY &8 7ledd sidsts 7I9es 7I9=] 3 71922 9

O XA =3 7]edd 3Estes ZIHN=s 71953, 719=4, 71955, 719=6,
719 E7, 71998 o

O stol B = AAA 7|=d 3F3te 7I9=s 71959, 7199210 o

I E TUSEX=E TSt EX| =&

7Y E1 HE, B photovoltaic, building

7|9 E2 a=, X geothermal, building

7|19 E3 a2, A A, EfLE building, integrated, Photovoltaic

7|9 E4 da=, dXdoHx], 24 building, renewable, energy, design

7195 AIP\ﬁEH EHH%'(O%%V('?”AF?\(/HTXH hp;k;%tr(])voltaic, thermal, renewable,
S, oY , ANS, g (or) photovoltaic, thermal,
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e renewable, cooling
building, PVT, renewable, electricity (or)
7|4 E6 AZ, PVT, AIXHl, ©H building, photovoltaic, thermal,
renewable, electricity
719127 ATy = bt (or) MY | renewable, thermal storage, heating (or)
- =g, 48 (o) MIHY, 5, ek renewable, thermal storage, cooling
Z=of LHLIHF A|XHAH =of _
7|9|=8 gtﬁ:g ‘i'rxﬁ’g I(_or|)1 %gr)._l_?%?’ central, renewable, heating (or) central,
CE R T AN ' ' renewable, cooling,
PN B
MY, 858 = oK, dit renewable, hybrid, building, energy,
7| E9 (or) M4, StO[EE|E, AF, production (or) renewable, integrated,
Ol A X[, 244t building, energy, production
MY, g5, A= MUK, S¢ renewable, hybrid, building, energy,
719 =10 (or) AIZHd, Sto|E2|E, AF, sharing (or) renewable, integrated,
R, &7 building, energy, sharing

[LTfdof|LX] 7| = B =2 Alxf s 027 =8
=2 A =R
100
U 2| =2 ¥ 2 [20002019]

i
A
o
i
2
gl
o

(723 2-90] AAHAY ol =] 7]

O 9 Z™L2 2000858 20199=7kA AABAAA Fd W] steAd AAE F
606 9] =& F<S et = o, 2019950 AAE =& F vEN =20l

O tid713tEet AAgANTA 7a #d =& AA T 5 HAAYANHA 7<=,
g, dEE Je, 2rtE sA4315 0 2WUd

ol A=A+

’

Y
i
=2
<
N
o
o
o
r
Mo
M
o
ofy
N
o
b
rlo
4
Lo
r
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HEE HA =8 T 7I9ElS =27 =20 AA AAE =2 2% 7HE

719 = =
ol AA HAdow, 71E8S A3 =&l AA AAE =& 0% 0 =2 7+
Z A

ORA AAE =29 2%= =uHsteEAd AAHANCH TBhe= =2stsEAd
Al A = A=

O AAAAA 7& #d =2 AA v ASHozE F7HFAd o, 2017d =0l &
1o =

= 67 oE 71 g

P w2 vFeR AAHeH, ost Hi gFom AlA
A

A
ol A =FFe 41%E AMEHAS, selBEE AAY Ted

= H =50 o 3
Ao =2u AA ol AAMALA 7]&o] AREol F spg Bte nFog Ay

b 2mE 54135 ARYE Y

D =% A2 v

O AAAANYA 7% =5 B gz 59

2) =5 719 =

O ATE =A% ABUE gys Bof =5 7= oly 9l e

O gAY ss dux ZUHEY 2 Ba7% Aai A7 A ARYE7E, odyX
A% AR ol g - BH - 7e B FQ0]2 MAdY BRI

O Aga AZdAZ 7AFUE 7led sidstes 7Id=s 7I9E3, 719E4, 719 ES,

Oz A& - AF - o)& - FF - 7]&E MG I
719 =10, 719 =11 ¢

10

T 7198, 71909,

[ 2-67] 2ME 541 AFUE 288 2oF =% 7I9=

719 E TUHSEX=E OISt K =2
HRLIE], 2H7IA (or) ZAl community, greenhouse gas (or) cit
; ol T _ = 1 y, g g y’
I#=1 2-ItA greenhouse gas (or) urban, greenhouse gas
HSRLIE|, 37, AHX| (or) community, sharing, energy (or) city, sharin
Flel = LB ’ 9|-|T! Y, 9, y \ Yi g,
I#=2 |, S+, OHA| energy (or) urban, sharing, energy

- 138 -



71913 7‘|-|gr'—| El MEtA HZ (or) community, low carbon, health (or) city, low
™= MNEtA HZ carbon, health (or) urban, low carbon, health
7|19 E4 AHO|H %EI INES="BNV[EPN cyber physical system, energy
X . .
7|9 E5 d'gll_ﬁ%(llgvgﬂoﬂoi—llul 1or digital twin, energy
A Hxl = ! community, energy, demand, management (or)
7| E6 E.:,l' Ol Al _'_R’A'— Elﬂﬁor city, energy, demand, management (or) urban,
FHRUE, offx], R, B2
' ' ! energy, demand, management
ZRLIE], MM, O/ZE, | community, renewable, unused energy (or) city,
7|8 E7 ||—1X| Lo_& ZA *._|XH¢3”, renewable, unused energy (or) urban,
BIERS renewable, unused energy
7|9 E8 7|81, O|HX|, E3AH infrastructure, energy, cluster
oy |E| HE oL i) community, energy, building, management (or)
7|9 E9 AmUE, '—:. Ofl LA X1, :.'j & city, energy, building, management (or) urban,
(o) EA|, A=, X, &g s
energy, building, management
719=10 x|, 28 X energy, sharing, stg{grgaege(or) energy, share,
thermal, electricity, storage, simultaneous (or)
ylel = o ME MR EA thermal electric, storage,simultaneous (or)
|+ E11 2 T8 S s/ heat, eIectr|C|ty,' storage, simultaneous (or)
heat, electric, storage,simultaneous

3 2rtE H47% ARUE D93 B T EA =2IY
Ootdl 2 20008FH 20199=7bA] AFUEIGS ouAHAs #d e
Ao A" F 504 1Y =w S vEE a#EZ<d. o, 20199 %] AAE
=% T " =2o EAF
[AOIESMAZHFLE 23 243 =2 Al gl fle =2
= A = =T 27t
100
=L 2| =E &= [200072019]
50 7|91 CE =2 #3 [2000~2019]

3K11 K7 K8
Kgi% 1% 1% g% KS
0%

K6 ¢
B%

(298 2-91] 2~u}

m
A
2z
i)
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O71Ed AA =& T 7I9E]l & =33 =& A AAE =& 51%=2 7H3
o] AAENeH, 7]HESS £T =& MA AAE =& 0% C D= 7

A A=

ORA AAE =29 4l%s FIuHstsEAd AAHANCH 5I%=  =2stEA
Al A = A=

O 2rte 54412 ARFYE 93y dd =8 AA = 201089 A3z & Zo=
Z7retg o, 20183 =0) F =& 70 Aol AAEA 7 e =Fo] AAH

O 2=utE SA44% ARYE f¥UfY MFEF F dUuARYUHZ 2 47|« #H
=80 AA =EAF 61%2 7MY =2 HsoZ HAAEHNS, Agik A
AFUE 7l #E =& AA =859 19% wFo] Ao H, olet Hl=%
FEOZ AqUA| AZeA o] GeFFerIE FH =FEo] A =859 14% = 7HF
2o nHFog =Fo| AMES

D =% A4 39

St

O AAAANAA 7& =&

O dEH Y& EoF =& 7|9 =+ ot &9 &5

O W71 Es &7] - - 9% A AuiZleid 3 X3 vas A54Y Vs
A

‘?‘
O &7|--58 A7 AnlZle g sigsts 719es 7I9=] 3 719 = 29

O719E2 A3 #H, A 719=8 ‘A=, Av, g%, &7, ¢ 5 5 7Y
e AMsge A FUsex] =8o] 0 Aoz Azl 5 Ao JYs F
T8 71¥ed ‘v, g7, T 3 Y JIHEE 2 AR RSk
AA 71928 A3

ok

4 aEe& A48 Tled ddsts V== 7I9ES 7I9E4, 71 ES,
9 =
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[3 2-68] HEE 7]& Eof =& 7]9E=

7IHE THSEX=E TS EX| =8

7I9E1 | B, 2%, MO ventilation, temperature, control
dE, 2t g9 27| (or) A | building, system, hot water, ventilation (or)

7|92 | = 2H|, WY, &7 (o) A | building, system, heating, ventilation (or)
=, 24| =g =28 building, system, heating, hot water

Z|191E3 | OMEHX|, HEE Particulate matter, active

7|91E4 | HiE HIE, 2= pipe, cost, efficiency

IIHES | R, 2Hi, =4 flow, distribution, loss

7|1¥E6 | Gust 37| heat exchange, ventilation

F|9E7 | X, 27|, MO energy, ventilation, control

Z|191E8 | OJMEHX|, 27|, X O particulate matter, ventilation, control

7IHE9 | d57| d4E, HE chiller, cooling tower, pump

m
o
[\]
=
12
o
[z
N
i
M
)
i
&
ot
oot

O 9 29& 200085 20199 =717 dEH 7)< B@d FWe s&EAd AAE F 343
A9 =% H3S Jehd gz, o, 2019950 AAE =&
E 23},

< s =%l

O7I¥=E" HAA =8 T 719572 X33 =Fo] AA AANY =859 42%=2 713

ol AA Hlow, 71EIE ZAI} =&l AA AAE =& 0% A =2 7+
%
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O AA AN =&o 42%= =dstEAld AAHASH 58 %= F2stEA
A A= A=
O td71zbEst e B 7edd =& AA 75 5 MY =% &£°F T dHdez A&
T =&l AAEIJLH, 2009¢ o]FEE BRI FFELE =] AAH
O dEH 7j& #AH AFEF T &4 183 E& AF4H4Y 7ls #A™d =wo] A
=27 69%% 7HE =2 PlsoE AMFEHAH, SY-d-g' AA 2xlrlesid
Hd =5 AA =259 31% 9 HFo=E AME
2 20l =AAZ 29
D =% A4 3
O AAFANAA 7|& =2 &4 THH 54
2) =% 719 =
O 2PlE %AA% Y Bob =E AEE ok ®ot 28
O t7IHEs oA 2UE® 2 £47]<, AW§ BEMS, HEMS 7|& % 4574t
AZAUA A3A1F #r|<dd Fo05 AR E/FIAS
O Ay RUEZ % E47]e st 719 e 71951 3 719 29
O A1B]& BEMS, HEMS 7<) d3sls 719 71929 719 =3¢
O As7I8E A=zAUA, A4S & 7lsdd ddste 719 71954, 719155,
71 E6, 71 ET, 719ES, 71959 ¢
(3 2-69] =mE SA4A% gy Bof =& 719E
I¥E FZUSEX|=E ZIStEX|=E
° 7"%, Of| LA X, -.'?'_-&", T (on | building, energy, analysis, tool (or) building,
7I#l=1 a=, o], &4, EEJE.:.ﬁ energy, analysis, program
o AE oKX 22| A|AE X[™ | BEMS, optimization (or) Building energy
7I%1E2 2} (or) BEMS, Z|E 3} management system, optimization
sl9e3 | HIE, A= OILX| #2| A|2" | cost, BEMS (or) cost, building energy
™= (or) H|E, BEMS management system
° HE, T OfHX] 2| A|AE | cost, HEMS (or) cost, Home energy
7I%E4 (or) H|-E, HEMS management system
o = o habitability, building energy, management (or)
JIMES AT d= o, e habitation, building energy, management (or)
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residence, building energy, management
I open platform, building, management (or)
Nt EE HE, 22| (o) | open platform, building, “assessment (or) open
719=6 WU ZUZF, A= Bt (on) | platform,  building, evaluation (or)  open
= REAN S, o[ (or) 2 | source, building, ~ management (or) open
AN HE, It source, building,” assessment (or) open source,
building, evaluation
FIQET7 | JHurs M| Zaim oioen, equipment, platform (or) open, system,
platform
7|€E8 | JHEY, OHX|, &2[, E3E | open, energy, management, platform
ALY, AtOojH 22| A|AE (or) | indoor, cyber physical t (or) ind
= =L, 2 . cy physical system (or) indoor,
IH=9 | A cixg Ee digital twin
3 20lE A7 WY B Y9 HEA =EEG
[AO0E S47i2% 2| Y3l 2 =2 Al #E g =8

rir
&}
o1l
E]
hls

ERFa

7Y EE =2 S 2 [200072019]

K4 K5 KB kg

K3 K6 0 291 e
I

70 Kz 5% 3%
6%

F{H|:2 BEMS,
HEMS 7| =

(28 2-93] 2n}

(m
I
=
[
A
i)
o&,
%
He
o
(i
Sl
o
ok

=

09 2 20009%E 0I94EAX 2ntE =445 DU Bd e Aol
AN % 234 7o) =% AFL Y 18z @ 019850 AAND =E F

7 =&l EAE

T

Lo

= °F T 71

Fi
A

A7t 2ntE A% gid #d =2 AA e S
o

O7IEE AA =& T 7I9Ele =T =& A4 AAMD =&59 60%= 7+
wol AA Hlow, 71E9E 23 =&l AA AAME =59 0% A D2 7+
A A=

O XA AAE =&9 68%c= ==UHstEXod AAHAASH 2% =2fstsEH
AAH A=

O ==

rlo

2008 F-E 2015 7HA F7bsAlE BEoH, 20159 F =% 27 7o
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ok A B A B

D =&

O AAANHA 7€ =2

S

A

I
T

g Fd AFEEZoF T duA EYEY 2 E247e dd =30
=T 63%=2 7 w2 HlseE AAFHNeH, AmdquA A=
#d =& AA =Y 20= AMEHIJAS. An¥lE& BEMS, HEMS
=S A =2y 11%E /M H2 vlsoz Hdag

f
e
A
offt
e

2) =% 719 =

O AENUHURH7} ol =8 7|9 =t ol Fet 25

O AEJAUHURH7} HoF ZF duyA #H =ES ZXAEIS. A7 Es ASHE
ouA] AedZ= 7lE =D AEIAUA AEHOH 7|l& #HH FR4E XA
EFS =

O AFHAE YA AFdZ 7ledd dDstes 7I9=s 71921 3 719 =2, 71953,
719 =

[% 2-70] AEANHYAF7} Hof =8 7]

Adete 719=s

7191 &5, 71956, 71¥E=7 o

7IHE T EX=E 2SN =2
P A= HD - = new building, energy, predict (or)new building,
I'I"I—1 = U=, 0” 1X|, 0:”—| energy, pre iction
HE E HJ} ATEQ . ,
(Erﬁ)éj‘lgl JIO)flly__lﬁ hm;rigél% building, energy, evaluation, software
7I1ME2 | WS 5Ae olbx” m™of a = | (onbuilding,  energy,  evaluation,  program
= O?l_El O" -I |, ojl', |E buildi luati : lati
21 0] M (onbuilding, energy, evaluation, simulation
e L= = AIZEQ o .
(Ic_)r)Ej‘l Egl 071(||1_J| 21|| _'b1|5_5-élg1t building, energy, prediction, software
7|1 E3 i (IBr) ’(or)74§’ 01||35(|_01|§ (onbuilding,  energy, prediction,  program
f%ﬂ oA == © 17 (onbuilding, energy, prediction, simulation
1= L= H= AmES o .
'—57'4 2." 10)1(||I'_J|JI(:|' °'74§£E'é|21 building, energy, validation, software
slges | QUC=, JINAL B, = buildi lidati
| 2 onNHE UK A= AE (onbuilding,  energy,  validation,  program
ﬁoﬁﬁ?l_ ' + 89 A& | (or)building, energy, validation, simulation
HSFLIE], O4X|, A28 0| | community, energy, simulation (or)city, energy
ol TT ] ] — ' ] 1 ]
7IMES | (onAl, ofLix], g0l | simulation
71996 | bim, A=, OUX], AlE0]M | bim, energy, simulation (onbuilding,
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HEHEESHY HX], | . . . . .
(oréa.ﬁgel-ﬁ?_o e, oA, information, modeling, energy, simulation
—

o] = 42 ollL- of = e building, energy, thermal, simulation
7IME7 | d=, ou|Xl, & AlZe0ld (onbuilding, energy heat, simulation

3) AEoNUAE7E #d I SeA =edF

(ABOEXI B B E2 AT B 457 ==
=2 Ad = £t
100

2 =282 [200072019]
%0 7|91 C ¥ = 2 & 5} [2000~2019]

20
K6 K1

6% 2%
70 =

50 i
HERHT]
“ | F /=801 215
30

20

10

09 a9 20008 FE 20199574 AEYUYAHE 7 Fd U9
584 7o =& &3S Yehd gz, o, 20193 =0 A =

=AY 3}
O 719" HAA =F F 7195285 233 =Fo] AA AANY =FF2 29%= 713

wol AA Hon, A9E1e TT 0w = AR A
A4

o
o
i
Pl
o
=
i—";
)
2
it
i
A
i\
L
DN

OAA AAD =Fo 73%= ZUstExd AAHEQOW 27%= 9| dex|d)

N
o
§2
flo
4
Lo
rfr
M
o
X
2
i
e

=]

=
=T 52%=Z 71 =2 HFToE HAFE oW, H[Ed FFOZ JAFHE AUXA
AsdZ 7)|E 3 =50 AA =859 48%E AMLAL.
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OAY #UZ eluABe TR B BFNUAIEAT NN ARAIA Bh2
AZE 9% ATHAE FAYS

O 2018y 7€ ~ulE A A(Smart Zero Energy City) A 2R 135 71X A Zof A

A Efoll 1’41?'{ R&D7} W& = =

[Z19 2-95] 2mtE A ZoU A AE] 2 Has]e] ARz

He @A dTdAAE AZAUA a2 AFS 97
Fotal AR A V& dEE A RDATFE A%3stL A5

O olg AyYxAde] HixZoE Yz AdHE gHUd, SEFHZ, A
AofsdzxE FAHY As
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e p Yy o _
Q (BEUE AY2E IH U HUEED) HED (BESUE ades OF U AUE e 23} %
R -

iy -
axan ‘3@
sz

v..,.d p' =

we g SREE

(29 2-96] I JgAANAA L2 AAYAAARE d&F M=

O HIYd HE7E= 1,600 of, 3JEFA= 50 RTA75 kW) 3o, = ¥F 750
AZDZ 4,000 ni, A= 200 502 FAEH AL

RS YR (2 )

o |
e

(29 2-97] I @A AR T 8 oA Adn 7=
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5. 8 AAHH

O Sl 20189 1ZOR 2k AE ok RAF FAF FEE A4 R&D
EAZo) o 1% Sl Au ABF 168%0] = ALH 0w F75a e

O 53lede T8 d¥d 4 ek 7eddF7Ic HerldA 44712 dAHA=

O SEUBelA FFHL Ux ERoLE AVE AW UAYAIA] EEFY
Sol AFH U= AS AT 5 YoM, 559 Aol e HAFE Hl3
2 el IS

;BL

oot

O FFste] AFEAR B e dE9e 2 Zah e Ae=

rlo

O
>
ol oX

i

O 3L, NEHAFAL BE), YA B g
2@ eI A A BAEE o

O fFelvdgtadMs A 2 dzt IH I8 U eEs HIR A=z=oUA Alg #d
=7}4AE F3) R&D FA7E AA A o=

O dA7HA &rE 7]<H3} R&D ?_E?)r = Z&sta =7ke] HA=H A9 AAH
Al

NYe B5 Jedde FARTE  CARAUA HAAT AN B HsAe
= & 9e Aoz sy
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A 3 A 7|E A,
A3} B4

AL A 7€ AFER 2 #3075
Al 2 A 7€ A A

SAEA A
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A3 71E A=, EAAUAAY A 24

A1A. 71 AE A3

L 71& A} &3

oﬂ‘l

b A EA6UA Bl AR A 24

O 2005~2019'd 7] FaqAA B 3 FQ A disf =AE FIEAeH olF T
A8 #A 54, - 3 &BoF, A FHAG Foll tis] etstaa §

= NTIS  FHAHME o] &stq HAEdyA, EAdUA, ARNUA, ZAAA,
AAZANTA] 5 IR FPAA ==

- Aol sl AZE 5 o] Fe] HAAol thaiARE Al on QlH Aol st
HA = AR AR ﬂrﬂli TAE QHAAE shte FAZ Adslg LS.

— A= A9 Ag 2005~2009, 2010~2014, 2015~2019¢] 3GAIZ FE3IA 47] Eof
AZANUAAF/E DY, s AAANTA, AZAUAASZ #erls, dA=

ARUE FRIEAADZ U Heeas.
- BRI 1zko] A FRbel AAE A9 27t she] BAR AL

- AR HA o] A HE&d A5 2 ZAS FdEo] oy olyA] Aol e A
A &) 3=
- EA A €] %% 2] AL Aux|ete] dA@RAHo] oy FE AqUAE
T FE o] Qo] HEE FAGY HEUIAS.
[ 3-1] AF, EAAdUA #A A F (o =44 AdA9)
M AL
2005-2009 2010-2014 2015-2019

ZER 5(2) 22(7) 38(9)
LHESSRHEE 10 34 44
A RSESE 3 8 14
CHE X 0 0 6
A 18(2) 64(7) 102(9)
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[ 3-2] A%, =AURA #E ALY o4k (s =AA4 A
HH At
2005-2009 2010-2014 2015-2019
. 99,536,000,000 127,676,168,300 141,914,728,000
T (77,188,000,000) (82,526,151,000) (37,814,478,000)
MAESMXIAL 48,693,000,000 179,001,869,000 183,514,303,000
71888 4,657,000,000 25,229,699,604 40,263,590,669
CHeL A - - 1,840,891,000
s 152,886,000,000 331,907,736,904 367,533,512,669
(77,188,000,000) (82,526,151,000) (37,814,478,000)

HH S8

50

2005-2009

®2010-2014

2015-2019

Chexy

(29 3-1] FAE A=, =AU o4

S A F (ZAANY A L)

2,000

1,800

1,600
1,400

600 -

& 1,200
& § 2005-2009
< 1,000 -
= #2010-2014
F 800 -

#2015-2019

400 -

200 -

IER  MYS4RAR WIYSE  OEy

(19 3-2] FAE A=, =AHA #d
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. A, EAAYA #d BAE AA 73 A

O[% 3-1lo mENFTH, AHPTE4ALT, F7AFTE I FAH9 Z4 738 A 3
d ATE 2010~2014d FIHRE o] 2005-2009d mch
o

— 2005~2009 43 AA AZF 187AQE drake] 2010~2014d 64702 3u] o]

Z718t9d 1 2015-2019% 102702 oA 7|ztmo} o 26 AR Z7}EAS
- #2597 59 A FE AMEY AGEYAATANA 4] AAE S

M=
- FERS A SAAY AYe EFAA 409 HAZ DA F MY Be HAE
YL Yt Ao vehd

o U
Aoz ehdel weh tist F4o AW AT Be Ao wel
— 7k BAE AYEE 2 Sdo] Ao oot AR 59 FA B A9
THEA Abdel AP Qs 3 Aoz & uf FAZ Y2 2T|gAE By

O[F 3-21 FEIFY, AGBIAUR, B EE ) A 2 71208 A 53
o 4ke UERy Sl S,

- AYRIL oF 18359, FERIE SF 14209, H71%sb o 400919 e FYstu
glov SAAYL EFY A3 FER AN o 1800908 F7t5A F

- R EY QA A%HoE Z/ksw glov Adrel A Ad 1087 A3,
SANUA Rok Frbt FER BO F2 L F U

—~ EAABAEY A HE 5d37F dato] 37890z o)A 8250x . Eo=m

O (2% 3-319% (2% 3-4100 47) Bobd 2 71708 FA3A 59 Fhojre Tz
el 2.

- BaARE ARUE Bl AFIA ALHo= Frksta dom B ol
NSl 5 Thee] AFe} of4bo] EUH I 9lS

- ols ARUE ouA A7/t AR JUA UEAD A, AG Ybd D B
5 Be Pokg XS QY] WFolm s1Ee] AT we AFEel dYHUTHA
A BAE Bl WolAL Ytkn AR,
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A 2ol 2] %
AuA #E (A, B, &) k=

A=/grdy 5 AT A @

e
AT 1087 A7 A&H o

2005-2009 2010-2014 2015-2019

50
46
45
40
> ——H 2O K| /A 2
2 B LT T [EL
% 27 ——H 20X A% 2|7|E
=5
z " EHaT|2 HRLE
20 A 19
18
/ 7 Y
15 /W
10
9 ‘—-7
6
5 5
2
2005-2009 2010-2014 2015-2019
(19 3-3] #opd A s34 Fo]
2,400
2,200
2413
2,000
1,800
1,600 ——H 2o LX|HZ/2 2 EY
1529
1,400 =4S MUY Yol x|
&
& 1200 —a— N ZOHX S 27| &
o7
? ElA o
?
800 827
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