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Abstract

The Conference by Associazione Italana Economisti Dell'Energia(AIEE) is aimed
at providing a forum for an analysis of the new developments, a new vision of the
future framework for energy security, and trying to define the energy priorities for the
action of the next step. Emerging energy market trends and technologies are driving
new energy security concerns and renewing new challenges. While energy markets are
currently well supplied, security risks continue to proliferate which may impact the
balance in both the short and long terms. As well the technological advances in the
energy sector to increase capabilities, capacity, and production; however the
distributions have created new wvulnerabilities. In recent years, the improvements of
European energy security have made great progress, yet the continent remains
wulnerable to supply disruptions. Efforts to reduce the use of fossil fuels to address
climate change also pose security challenges. In the past, geopolitics and the supply of
oil and gas were the dominant factors to determine the energy security. Today, a
broader and a more complex spectrum of elements are interacting to both stabilize and
threaten energy security. This conference is inviting with the goal of promoting
research and information exchanges on energy security, providing a general look at the
driving forces of the energy transformation and at some of their effects. Many of them

are different from those we have seen in the past.

The schedule was consisted of 3 days symposium and a 4 days fiying trip. The
report titltd "Determined A Reference Price by CO, Abatement Cost for Window
Films™ was submitted and was distributed to 22nd sub-item technical development
section. Finally, a recommendation was to the administration to provide a specification
that allows the supplier and consumer to self-assess a reference price based on the
specification. Finally, it is recommended that the TIMES model can be modified to

energy security in the future and more research on hydrogen energy.

Keywords: Associazione Italiana Economisti Dell’Energia, AIEE, energy security, Bocconi
University Italy



Gl
- H & 4
N 5
L = 10
Y~ R EIH 26
o ek — FERINEEOREEIRER 28
e — HEgERHmEAS 32
ffer = a2l 40

fFecld HEER OSRENE 42

|

[l

1]

HIH

&




— - Bt

HrELRE R T [l R RE TR 27 = R ~ REVREEES ~ RElRTHIRIFPEL - &
AREIR T H ATt E e - (BRI ER S - B e g 8 IR
Pt - AEIRER PR RT S S0 T AR AN BCRYRE 7T - (Bt A R RIS R -
HFEA > BEARBUNBE IR Z 2EEAReER - (HIENAEEAIAE 52 2 e
B2 REEOMN & AR R BRI A AH 2 558 H 25 0 0 > RS T RBIR LY
& (BRI ER AR LU R R ZERYE5 T > ARt 2 T HHY

RETR 27 = PREK -

A G R B— (3 A 38 R AR A R AR RE TR e S REZR R LS > AREES
BRI EHVRE R B LB IRRR BRI TE) « 1B MGBECAE AR AR
ELEE R ERERZ 2N EERNE - 5K » FEZNEEEREZMEEM - 75
REATREMREIRL & - W R B RE IR 2 =BT TR & SHACA DA B RE TR

l

R RIS E - BYRAVTE

ARSMBARHREREBLZ G G R T RIREREET 7 X > &t
" Determined A Reference Price by CO, Abatement Cost for Window Films | fREH >
HETEE D Z SR - i BoS K R 4w es 22 Filrdd e nIHEE 4 %5 - DUREE
Ryl A REDHIETAR R - fRBESEF ARy H AR ER AU T E 2R - S anft
JEE B R ] DURIB AR R i A T IR R SREHE 25 (E1% - WA a8/ e
EEZR ARSI - BUE MBS BRI SORENE. - MRS AR5 25 I 5%



=B

R EE SRR ET 7 H > SRR

H & 1172 TEEEE,
12 A 8-9 H
Gdb—ki Py
s~ H)
41030 FEEHE i FE AH KRR
12 H10H(—) SKEE
T4 1630 &1 3rd AIEE W) €rpass
12 H11H(Z) VN ] 211 3rd AIEE BF5)&r
12 H12H(Z) yNE S0 3rd AIEE st ér
12 H13-14 H | >kEE-&dk
ErE
(’d ~ f)
SRS = ENE AR = (AIEE) EFEEHEREREATE - HENE
KEEZTHRAIFE A F PR E MR K2 — o BEI= RIS E—E=E
REVzmiE > PEERE M ~ BUR ~ BIFRAHSE - B SR EE R 5 DL

Wrge N BRIt &% - SR —(EHr i ARIse ey S48 5 e R Mz

S RETRAB RHIAE

AR & BtZRetHFT Re 48 RIS 5 o L (R B sl © IS
232 T Determined A Reference Price by CO, Abatement Cost for Window Films - #&
FHEA A EIRERT FE B AG PR LI A TH A | T 6iREAE L, IE I EE Z PR
‘AL N R A E - BN iEs a8 2 BRE R -



At & E EE B AT

conference sponsors

O Adriatic LNG a;po < ERG Ex¢onMobil

EVOLVING ENERGIES

nature
&) FEDERMANAGER M\ﬂ%% A energy TenarisDalmine

conference patrons:

t\: o]
Comune o
Milano

£t o e Commissione
curopea
WORLD | ™
Lombardia ENERGY ==h daFa
COUNCIL e oot
conference media partners

STAFFETTA
: niiova
Zedo enargia  ORZZONT(INERGIA NE ENRGIA © _

3z Guangzhou
PV Exhibition 2018 watergas.it ]fl_

Date: August N
GasAgenda
MEGARCHIDE



SSSSSoSSaeSrs=saAattaESa B occcoso

e
-

s

2018.12.10

1 Bocconi University 1F['9

2018.12.13

2 Bocconi University 1F-F9{H[#E



3 Bocconi University &5 1FEFY

4 Bocconi University #7[&



10-12 Decen

Milan,

— \%7_
= e T—————— T

5 Bocconi University &rits6i5

i N\

-

20181210

[ 6 Bocconi University [Bf&e /i dr



=8

i EE ) R B S BE % (Dual Plenary Session) ~ 474H @55 (Concurrent sessions) . f&# /5
T, o AR @ CELSHY ISBN @ 978-88-942781-1-8 HA 2018 4 12 H 31 HF|EH AIEE
WAL - B ks P B A A BE S AT FE S R B S T (A s I
AJE S 2 T AR N BB % B S s O S & o0 BT R 85— ~ fI8R= ~ ek
yg

(—) ~ EEE 25825 (Dual Plenary Session)
® EAEZA LT fiT(Grid security and new technologies)
Mr. Matteo Codazzi Chief Executive Officer CESI, Italy
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Three milestones in the energy transition

1. Development of the new
€/Mwh [ Energy system
700

2. Digital energy full

2. Convergence of power sector and mobility sector
i p ity development

600 -
Final consumer cost

Grid parity PV small of electricity
500 - scale + storage

Parity of EV and ICE
vehicles (cost +
400 performances) Parity of T&D costs with
small scale PV + Storage
300 Q
o e T&D Cost
—
200 - —
- —_—
— — —
100 B — — = - LCOE PV small scale +
—— Storage
0 T T ]
2015 2020 2025 2030 2035 2040 2045 2050

In addition, the cost of an loT sensor dropped 54% in the last 10 years going from 1,30 to
just 0,51 USD. In 2020, the cost will be around 0,4 USD

Adapted from : Matteo Codazzi, Grid security and new technologies, 3rd AIEE Energy Symposium 2018
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WIND & SOLAR PV GENERATION VS. DEMAND IN GERMANY
MW, December 2012 on a grid operating at 50 Hertz

14,000
12,000 ~
10,000

8,000

5000 | ! _ _ ' ’ " ’

2,000

. N4/ AR T

Solar PV  Wind = Demand

Adapted from : Matteo Codazzi, Grid security and new technologies, 3rd AIEE Energy Symposium 2018
8 2012 4 12 H JERE K% EE BEEHY 5 H BRI 75 oK

AR 9 FEFRARARIIE IO A FHERER R RHVERE R K » AR [FHYRE R S B R 2 B
NEGEFEIE L2 EEARE - hEONSEIHE 114 [BEOUT - ST HFERES
JEatE > T B 166 {E{FEHRuIR1 15 I GGG - i ] DUECRER ] BE Y 88
M FRE MR 2 - 5] 2040 B B 4EE BRI C SRR S fi A & R e BRER
TIERFHCERY 40% - S IIEE I EGNE D EIRAE S EYEE A nTkEh - WkiEE
IR ERIERE A ¢ P IXREUE RIS ATRETR ¢ BRIV ~ KTT ~ PRSAELIR
PR B B TR 2 [ RS RIGRE SRR ~ PR ~ B85 /KT T35 8 R
AR IR RIGRERI Ry o A -

DL - B ~ #0T ~ S ~ 11l ~ SUEfEEE R (ERIREIR - ARFRE R AeE
JRJE g - [E 9 Fr LIRS REEF] 2018 1 2050 FHYREIRJEER - SRS FHEIR
KA REIRECEL - BB E BEHEC KBTI ERRE - 1T - g - ZFET
EVRRNEEGENEE S

-11 -



Distribution of power plants by capacity in 2018 and 2050

2018 2050 E—

s | Tows | Goes | Cownres [N Devces | Homes J Communes | towns | cies ] Cowes IIVL)]

3700
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00 WKW 1IN T00W MW TOMW  10MW  1GW  100W  1000W 100W KW 1MW 100MW MW IOMW 100 1GW  106W  100GW 212 2018 2080

Adapted from : Matteo Codazzi, Grid security and new technologies, 3rd AIEE Energy Symposium 2018
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(Z) ~ r4EE % (Concurrent sessions)

® 1. A gElRAY VRO B RE ¢ RE TPEAYEEEH (Switch and defer options in
renewable energy projects: evidences from Brazil)
VEEEE © JAndré Luis da Silva Leite, Federal University of Santa Catarina — UFSC,
Brasil
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Nuclear
1,5%

80% of the electricity
supply mix is renewable

3,631 plants in operation
with a total 139 GW of

installed capacity

818 new projects granted,
increasing capacity by
20211in 36 GW (26%)

Adapted from : JAndré Luis da Silva Leite, Switch and defer options in renewable energy projects: evidences
from Brazil, 3rd AIEE Energy Symposium 2018
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® 2D BRIk 1.5 CHYEEIEE S RAARIE M (Consideration about hydrogen and
fuel cells in Paris agreement 1.5°C perspective)

A ¢ Jose Manuel Chamorro, University of the Basque Country UPV/EHU, SPAIN

fREZ IPCC 2018.10 A{Ri il » EBRERLIRE BT 1.5°C » AISRRIGERI TR AV RS
SETRAL EERRIFY 2030 2 2052 fEiR IR E B2 1.5°C » fEFEAAYHEbEHE T3 -
AERLAN Ry 5= NnEE S > RITA] DAAE 2030 i COz pl el 22 2010 27K PHY 45% -
12 2045 £ 2055 R 0 (& - HPRAIEERIRLRE _ EAETHE 2C RN » FERZETEM]
B {HETE] 2030 HEREFEREZE 2010 FHY 259 > [fy 2070(2065-2080) FZEE] 0 [
& o EEAVEHERE R E EERR(L LT 1°C - S pk il f (#5858 - a0 KE st
{EsE P ETT o T ELANSRA SR BRER S _EFHZERIAE L5CA » AR’ 2
FoBRSREIGZ]  EHUAEE LS CHIE - R E BB EROATRNIRIGE - SR
BRI R A 5 T (P2 I THY T RE A
HZS 2017 48 12 H88mny " AR GRAENS o - B T RS A ERIECR - B

TR RETIANR R BB B FCEV GRS £ 4t - 7AET 2018 4 6 H - EA | AEREEAY
SEBIREE TS . - OEEREE B - PR 20-40% skt S RAVAE - THETE

2028 FEEMRE SR EREGAT 2-3 BT  EEON - A E e R EE)
REJR A BR AR A R e B Y A A G R - 25 Bl FCEV MIGMRInE R HA B2 H
PR NRATR -

=1 PAklE RERIHiZHIRIL
country #ofcar  #ofbus  #fork lifts #stations #of stationary unit
China 60 150 2 10
France 200 - 100 18 50
Germany 500 146 100 43 1900
Japan 2450 6 77 122 235000
Korea 100 Demo 17 177TMW
us. 4500 25 16000 80 235MW

Adapted from : Jose Manuel Chamorro, Consideration about hydrogen and fuel cells in Paris agreement 1.5°C
perspective, 3rd AIEE Energy Symposium 2018
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® 3.G20 RAMbLARARHENEFE S S 2 HEMG(THE MAIN RESULTS OF THE
G20 PEER REVIEW ON FFS)
JEEESS © JMario lannotti Advisor at ltalian Ministry for the Environment, Italian

Ministry for the Environment, Alma Laboris, ITABIA (Italian Biomass Association)

FERRREE(ERE ) ST AOR T S IRAIERL TR AT & 1.5°C » Hrf
BIOME TE AR H DR 2 SR AR B 1990 SEH/KSPAHEE - F1] 2020 H205 5 Ae F-202%6 > %I
2030 4 £5-40% » F] 2050 ££-80 / 95% H i = mAe FE - NI ftim 2 E g iEiifE - —
TE G BT PRI TN B AR fi RS -

% 2 BRSO AR

35 MPa
Delivered e
Stationary Target Number®  Current Status Partnerships, Strategic Approach Policy Support
. + Establishing ENE-FARM parners ; .

; 1.4 mil by 2020 23R 276 : « Subsidy for purchase (national

Small ; (manufacturers, gas companies and -
5.3 mil by 2030 (as of March 2018) CONSINICtors) govemment initiative)
21 S0FC + Commercializing fuel cells for | | . .

Mediume No target 50: PAFC industial  application by 2017 | * SuPsidy for RED, demansiration

(as of March 2018) | (Strategic Roadmap, METI) (national govemment inftiative)

Lange® Mo target
District Grid” Mo target
Regional Grid® Mo target

Telecom backup | No target
H: Production Target® Current Status Partnerships, Strategic Approach Policy Support

Fossil Fuels™ Mo target - * Commercialized at on-site HRSs

Adapted from : J.Mario lannotti, THE MAIN RESULTS OF THE G20 PEER REVIEW ON FFS, 3rd AIEE
Energy Symposium 2018
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2010 EH R G20 H<HE NIEGEH " SH{LAZTERATER ) BRI LAY
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2013 {REEHTEERASEE G20 HE NI E - EHUKHE G HEEAIZT E R B ARHHRS - 16
[E R HE F B 7 A B B s i 5 A B A e i I B S BT HYREEE -

2014 SRR A E AT LTI & A1 2015 278545 G20 S NG sk - s B A Wb o
PREHR RGO BT AR B M S E LRI RO R RS 2 RE TR A 25 7S (R AL -

2016 (FFEAEEE G7 & SN RIRIN =70 2 R = RASHIIOR B RE R AR ZEFIE A -
wean SIHE JRER PR MBS SR (0 2 b U T S B SR Y /F - SEssc IR A B A
2025 FEHUHEHEBE LA -

2017 & fens G7 BURE R &5 ¢ SR r Wi Sdr G7 [FEHFEFAUH LA AR -

[E A2 AR

G20 [EfE#EER LR —IHA B HIEEER » TDUEBIRI SR ~ AP RIBCR T8 oy
FOMPENER - BU-BHEVERES © FENVEE G —ERREAE RG] - 3
[F B FHAYERRE - i R A Y FE M AV BE BN 2 A2 PV [ R e B B B B HE
A o BRYIEHETE Ot B ey SR AR R A A IEAE RS HE K -

A L [F] {7 A AR

B R A R A LA B R VR R R B AN - SRR E P M RS A
RAEZFRE R B THHE G R ETEITE - BRI RN R
B E P A - WEE 11 AR

Country 1

/‘ A
TS Nominate Hold & v
- self review team \ il 4 Meoting Produce
Al 4 \ / a
Agree Country 1 review team i 4
TOR :
ry " Country 2 review team v
solf review Produce
Nominate / \ \ final
"“,,, SRPENFN Hold In-p:r;on TIPS
\A 7 v
Country 2

Adapted from : J.Mario lannotti, THE MAIN RESULTS OF THE G20 PEER REVIEW ON FFS, 3rd AIEE
Energy Symposium 2018
11 [EIfEE AR
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® ALRGUTHUME 161 {7 &IATAE TR AdpS A » #6528 38 Z2UAE TR AR KAV i RE
TR 2455 (An Assessment of Urban Energy Systems Focusing on the Cooling
Energy Demand in Hot Summer Days by an Energy Network Model with 151
Subregions of Tokyo Koto Area)

vEEE 2 © Shunsuke Mori > Aya Kishimoto > Satoshi Ohnishi

SR T FH AR B SR PR R S e R i BN S8URE » JCHAE20114E3 H 11 H Y BRI E
Z1% R BIZ BRI AR IR T (B2 O A BT ER R £ N AR 2020
FHREERRES - ERAYRBVE R DITEI - B2 RS s 8 (1 A2
HRFIE R & 22 SR SR 0 Rt H AR IE B a0l s i R Y 7% - DAR EE e b
ARFEE FHRYRETR U R RE REAtT

s FHHASZEB » ZEH » SmartCityZ= 5Pl d SRV EIRE RO B 22 sl K - DURGEHRY
i AR (E FIRVREIRSCEETRER T © BREG ~ i ERL ~ I BEAIEREEIAA -
B30 AR s ol ) TR A Ry B BV -

8 6

7
5
6
o o a
o5 ——25C Q4
o o

——5C

30°C
35°C

0.2 0.4 0.6 0.8 1 1.2
Capacity Utilization rate

COP for Cooling

.\\ 10°C
3 15°C

0.2 0.4 0.6 0.8 1 12
Capacity Utilization rate

COP for Heating

Adapted from : Shunsuke Mori, An Assessment of Urban Energy Systems Focusing on the Cooling Energy
Demand in Hot Summer Days by an Energy Network Model with 151 Subregions of Tokyo Koto Area, 3rd
AIEE Energy Symposium 2018
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USRI TR A 3 2 A o] DU REGR BV © (H2 B Em AR - EER
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SR ol ] ) 1 3% G S A i PR IR B R S 8,000 50K - SRS IR
396,843 175K o BAAYAIH - MR AR kR SR I 254,000+F- 50K - HiE SR i 1284,000
SPIT R R B (EERE 2458 W] LARTAE286 ©
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240- 4 b - e -

101 - - -

COP|_
Ambient Ambient River Ambient Ambient River
HP HP HP HP HP HP
(conv.) (Heating tower) (conv.) (Heating tower)
Heating Cooling

Adapted from : Shunsuke Mori, An Assessment of Urban Energy Systems Focusing on the Cooling Energy
Demand in Hot Summer Days by an Energy Network Model with 151 Subregions of Tokyo Koto Area, 3rd
AIEE Energy Symposium 2018
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Adapted from : Shunsuke Mori, An Assessment of Urban Energy Systems Focusing on the Cooling Energy
Demand in Hot Summer Days by an Energy Network Model with 151 Subregions of Tokyo Koto Area, 3rd

AIEE Energy Symposium 2018
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kiWh Electricity Consumption for Air Conditioning
3000

[] Ambient air cooling for 2005-2007 —

[C] Underground cooling for 2008-2009 5]
2000 -—l —

L

1000

|

R At S N U R A R

Annual energy consumption conservation is 49%.

Adapted from : Shunsuke Mori, An Assessment of Urban Energy Systems Focusing on the Cooling Energy
Demand in Hot Summer Days by an Energy Network Model with 151 Subregions of Tokyo Koto Area, 3rd

AIEE Energy Symposium 2018
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Assessment of potential sewage heat supply

Plant name Sewage treatment | Heat endowment | Recoverable heat
(m3/day) (Tlyear) (Tl/year)
Ariake 30,000 2.163 122
Sunamachi 658,000 18,184 274.0
90000

5 B0000

¥ 70000

',g 50000 =& Summer peak

2 —o— Summer working day

£

é izzzz .""/ Summer holiday

5 ‘“‘/ Winter Working day

= 30000

] =—e=\Winter holiday

= 20000 =e— Mid working day

B 10000 W —e— Mid holiday

I3 0

7 9 11 13 15 17 19 21 23
Time

Potential of sewage treatment heat supply in Sunamachi plant

Adapted from : Shunsuke Mori, An Assessment of Urban Energy Systems Focusing on the Cooling Energy
Demand in Hot Summer Days by an Energy Network Model with 151 Subregions of Tokyo Koto Area, 3rd

AIEE Energy Symposium 2018
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Model Formulation
v

Power _| Elec. power
Utility "l demand | v
PV
v HP for hot Elec. -
Elec. water v 1 Supply |
Supply _ Hot water < HP for Y Refuse
i HP forair | | demand hot water incineration
conditioning 44 ‘ [ cas
— }4—
Gas 1 J _|| HPforair L= L] Sewage
o conditioning treatment
Utility Absorption _| Cooling X
refrigerator "| demand ! ]
Boiler T Absorption |4
refrigerator ver hea
Heating P 1 Underground
demand heat
Gas ; Gas
> Boiler N
heater j Utility
Energy Flow for Consumers Energy Flow for District Energy center
—gas  — electricity — hotwater — heat(steam) — chilled water

Adapted from : Shunsuke Mori, An Assessment of Urban Energy Systems Focusing on the Cooling Energy
Demand in Hot Summer Days by an Energy Network Model with 151 Subregions of Tokyo Koto Area, 3rd
AIEE Energy Symposium 2018
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Adapted from : Jose Manuel Chamorro, Consideration about hydrogen and fuel cells in Paris agreement 1.5°C
perspective, 3rd AIEE Energy Symposium 2018
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Institute of Nuclear Energy Research (INER), ROC

Sheng-Dih Hwang
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SO MANY PRODUCTS!

HOW WOULD YOU MAKE A
* AllTrademarks search from Google CEOICE?
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Sh -
e Prices from Google
Transmittance  IRRejection UV Rejection  Heat flowrate Shading Coeff. E";:;al‘t:;'e':m" PRICE
T Rir Ruv U-factor {d TSER USOfiy?
Sun mark
SH-70 72% 91% 99% 1.03 0.59 49% 126
V-KOOL70 73% 94% 99% 0.94 0.5 55% 180
N _ W _ B _ NN B — p— p—
wero o KME Qb Ao EL)s sx e
3M PRX90 88% 99% 99.9% 1.02 0.74 36% 180
3MP18ARL 19% 99% 99% 0.93 0.23 77% 58
3M 35AMRL 7% 99% 99% 1.02 0.36 74% 126
From Google 3

4

S CO, ABATEMENT COST

Abatement cost is defined by :

AC~ Coev—Cray _ 4¢

BAU EDEV AEt
Notation Definition
AC; Abatement cost of glazing system pasted window film USD/Ton
Ceay Expenditure of electricity, not pasted window film USDly
Coey Expenditure of electricity, pasted window film USD/y
AC, Electricity billing difference between pasted and not pasted window film USD/y
EBA; Amount of CO, emission, not pasted window film Tonly
Epey Amount of CO, emission, pasted window film Tonly
AE, Emission difference between not pasted and pasted window film Tonly
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Casel

Case2

Case3

Cased

Casebs

Orientation
Eff.
abatement cost
Eft.
abatement cost
Eff.
abatement cost
Eft.
abatement cost
Eff.
abatement cost

case1  12mm clear glazing with SF-1 attached

casez 12 mmclear glazing with SF-2 attached

€ase3  12mmagrey tinted glazing with SF-1attached
case; 12 mm laminated glazing with SF-3 attached

cases

Blue : Calculated by CEESR
Black : Data Adapted from: Chunving Liet.al. Energy and Buildings, 102(2015)129-138

&mm double clear glazing with SF-1attached

W

11%
-253
13.3%
-31.9

-71.5
6%
-13.7

-14.7

S
11%
-26.3
13.8%
-33.1
4%
-7.6
6%
-14.2
6%
-15.0

E N
10% 7%
-24.0 -15.2
12.9% 9.3%
-30.3 -19.4

3% 3%
-7.1 -4.7
6% 3%
-13.0 -8.2
6% 3%
-13.7 -8.7

| | Unit ofabatement cost is USD/fKg

: The electricity rateis set0.08965USD/KWh
The coefficient of electricity emission takes 1.03Kg/KWh

206
o%

Plotted by CEESR

Energy saving ability with the abatement cost

casea

. .ca5e1

*

caseq

cases

case3

A A

Different status, but
have a same trend :

“the higher the
energy-saving ability
the lower the abatement
cost or even get a more
negative value”

-30 -20

-10
AbatementCost (USD/Kg)

-34-

I casea  12mm clear glazing with SF-1 attached

casez 12 mm dlear glazing with SF-2 attached

[ casez 12 mm grey tinted glazing with SF-1attached

caseg 12 mm laminated glazing with SF-3 attached

cases  6mm double clear glazing with SF-1attached

:




How to link the PRICE J’
with the ENERGY SAVING ABILITY

—
I ———
S Energy-Saving Ability

Defined the energy-saving ability n as the following

consumptiong,y — consumptionpgy
T’ —

consumptiongy

BAU means the glazing not pasted window film
DEV means the glazing pasted window film

8
[ ——
35



. BALANCE
THE INVESTED AND THE SAVED MONEY

The saved money should equal to the invested
money during the life-time of a window film.

C
Therefore, the abatement cost should be zero.

invest — “saved

L I
S DETERMINETHE PRICE

= _ Area x Price per area
!" ihvest = Life time
C.

saved = Annual Electricity consumption x Electricity Ratesx Energy-saving ability

Coning X% lifetime

Price =
Area

| Setelectricity rates charged 0.08965 USD/KWh and Life time was 10 years |




I
gﬁﬁ( R E S U LT S

¢ e Orientation w s E N
12 mm clear glazing with SF-1 attached
Derived price (USD/m?) 39.12 40.75 37.19 23.58
EFF 11% 11% 10% 7%
12 mm clear glazing with SF-2 attached
Derived price (USD/m’) 49.42 51.27 46.91 29.97
EFF 13% 14% 13% 9%
12 mm grey tinted glazing with SF-1attached
Derived price (USD/m?®) 11.65 11.76 10.94 7.34
EFF 4% 4% 3% 3%
12 mm laminated glazing with SF-3 attached
Derived price (USD/m") 21.21 22.06 20.15 12.78
EFF 6% 6% 6% 3%
6 mm double clear glazing with SF-1 attached
Derived price (USD/m?) 22.73 23.29 21.29 13.43
EFF 6% 7% 6% 1%

Blue : Calculated by CEESR
Black : Data Adapted from: Chunying Liet.al Energy and Buildings, 102(2015)129-138 1

‘gl Derived price with the energy-saving ability

INER

" 60.0

Price (USD{m?)
IS
[=]
=

30.0 &
+*
20.0 ke
10.0 -
A
0.0
0% 2% 4% 6% 8% 10% 12% 14% 16%
Energy-saving ability
Plotted by CEESR 12
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“%  Compared the result with

IWFA" sand U.S.DOE’ s

+ IWFA 4-9USD/ft2 (about 40-90USD/m?)
« US.DOE 2-8USD/ft2 (about 20-80USD/m?)

Our estimated results are 7-51 USD/m?2

Energy Analysis for Window Films Applications in New and Existing Homes and Offices, IWFA February 7, 2012
Karma Sawyer, Windows and building envelope research and development roadmap for emerging technologies, US.DOE, 2014 13

L — ]
. |
$rs
: **J{ GSA Protection Standards

Performance  Protection Hazard Description of Window Glazing Response
Criteria Level Level
1 Safe None Glazing does not break. Mo visible damage to glazing or frame
2 VeyMigh  MNone  CmIMMLTIINGT T
3a ng h Very LOW S?cf::nng.é;aec“tisﬁgzsments enterspace and land on floor no further than 3.3
3b ngh Low g?cinng.é;aec‘tisﬁgzsments enter space and land on floor ne further than 10

Glazing cracks. Fragments enter space and land on flocrand impacta
4 Medium Medium wvertical witness panel at a distance of no more than 10 ft. from the window
ata height no greaterthan z ft. above the floor.

Glazing cracks and window system fails catastrophically. Fragments enter
5 Low H|gh space impacting avertical witness panel ata distance of no more than 10 ft.
from the window ata height greaterthan z ft. abovethe floor.

Adapted from: http:[fwww._emswindowfilm.com/scotchshield_blast htm 14
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HEEES 3 T
~%. CONCLUSION

Administration should work out a Performance Criteria or
Standard of window film.
Based on the energy-saving ability of a window film to
determine its price is available.

The plot of CO,abatement cost refers to inversely
proportional to the energy-saving, however, the derived price
Is proportional to the energy-saving ability.
By this method, the result is also consisted with the IWFA' s
and USDOE' s reports.

15
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01 Energy efficiency in buildings

02 The gas market: new perspectives?

03 The energy-environment nexus

04 The multiple paths of electricity: new challenges

05 Innovation for energy systems

06 Decarbonizing the gas sector

07 Energy security & climate change

08 The Electricity market: risks and opportunities

09 The energy-economy nexus

10 The union of national energy markets

11 Global assessment of energy security, efficiency and sustainability

12 The market prospect of electric vehicles

13 The link between the growth of energy consumption, population and income Levels

14 The energy policies post Paris Agreement and the energy roadmap to 2050

15 Integrating renewables in energy markets

16 Strategic contribution of energy storage to energy security

17 Energy supply and security

18 Technology development - Grid management

19 The transition to renewable & smart energies and the decarbonization Project

20 From Consumers to nonsumers: How new behind-the-meter service options are disrupting
utility business models (Sorrentino)

21 Current Oil Market Dynamics

22 Technology development (2)

23 Perspectives of transport sector

24 European energy security strategies

25 The impact of oil price fluctuation

26 The european Grid Integration and the energy policies

27 Hydrogen & Biofuels
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CONFERENCE PROGRAMME

December 10, 2018

16.00-19.00 Registration
16:30-17:30 Opening Welcome Address
17.30-19.00 Welcome Cocktail

December 11, 2018

08.30-17.00 Registration
08.30-10.00 Welcome coffee

09.00-10.30 Concurrent Sessions (1-4)

10.30-11.30 PLENARY SESSIONS
EU towards 2030 and the energy security concerns Regulatory
changes and market developments

11.30-13.00 Concurrent Sessions (5-8)

LUNCH BREAK

14.00-15.30 PLENARY SESSIONS
Energy industry challenges to a low-carbon economy
Europe Roadmap and the future strategies of the energy industry

15.30-17.00 Concurrent Sessions (9-12)

December 12, 2018

08.30-13.00 Registration
08.30-10.00 Welcome coffee
09.00-10.30 Concurrent Sessions (13-16)

10.30-11.30 PLENARY SESSIONS
Grid security and new technologies
Sustainable mobility challenges for the transition targets

11.30-13.00 Concurrent Sessions (17-20)

LUNCH BREAK

14.00-15.30 Concurrent Sessions (21-24)

15.30-17.00 Concurrent Sessions (25-27)
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THE GAS ROLE?

» 2010 A GOLDEN AGE FOR GAS?

« A= affordoble, Acceptable, Abundant

» 2013 GAS LOOSES ITS FIRST A: NO MORE AFFORDABLE

coal phase out + nuclear issue + declining
domestic sources
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Prediction year 2050

Source: A. Comel. Hydrogen production by electrolysis. 1
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o &3S "Determined A Reference Price by
CO2 Abatement Cost for Window Films
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