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15 kV / 16,7 Hz 25 kV / 50 Hz 3 kV/DC 1.5kv/DC
B
A Energy mmeter for rachion 8, Emergy metes for frackion connecior
. Aiee for corrent Eransionme 13, Wiyl o voltage fransfemer
E. Mipple for poaver supply catie F. Nippde fod drput siginal cable
G GEM/GORS antanng nippie H. GRS arterng ninge
£ Input sigral cabe conmector X Power supedly commector
ST card holder L LEDs
M, Memary backup battery N Main board with GEM/GPRS modem and’
S modie
O GRS andeia connecfor P GSMAGPRS antensa connector

O3 1-3 EM4T-Il electricity meter A|AE ARl 2 M E

- =2 DB Traction Energy Measurement and Billing AlA&l

EM (TEMABox)

DB Energie
GmbH
Energy pulse LED |

EIS: Energy Analysis System
AS: Billing System

LPG: Load Profile Management
FP: Time Table, Train Info

Antenna

| CTshoeficaln ZFAF: AR Center
[t ]

12 1-4 Traction Energy Measurement and Billing A|AE AR & M E



- Mt 7|snt FAleE 7[&2 FUol£ s A&oln, Mot 7l & olHX| o|e{d A|AES] H AT

|
Z'l_'
Hn
_>,'_'
\_o
2
i
Ral
1
JI>|'
0

- Mok 7|s0] At M3E A oliX| BHED & HEAZ AIAH SEc2Mo| JIRI7L =8
Hoz HEHE

- 7|& xFoll FIF FHo| JhsStES Mu[E, nEse| XY AHHolL Y[sS JHEE oYY

- o 4X| ol AlAR H oZE2o|Y AAH 7|2 AT

[HILR O B2 A~
=
i_ -,
1) : - :
;[ e (e 10 [E P <1 Py
ML M e
&= L 1
................................................................. :,_..._..._..._..._..._h. u.“l_—'xlmé.xirxl E"DIE.I [|—§ C_':!:I:II-Il [l-“l_'lII E%% :]_a?_l‘—z—
[HRSzHl g Al A8 | imdmnf ek ! HElS A& = DUEE EAIH Al
_ | E— . aHH 2% 220 s UAASEE
= b
AT RN b o oH 2EAME(Tack U I AFHIEEE © S RIAIRH =R 2L
Data) 3% S5 EF R HIS RS OIS S TA
< [ SEAIZLEEAAIZE S BA
______________________ | HUZX 588 &5 (O X &2 20 2HIE HAD
| 2 S M M2 H Al
= , S ADVICE
:' r | - 100
f T | HY2H e =25
: FEFETE N TR TS TN N - = E;' aarﬂh .............. > 1 1 Wenute
(2LIE =R Zha o : 1
................................................................. AT
(zkzh i (2170
: e AP oMy
= ‘ (z —_ || 2EmSdoE v
5 EECEED =
(QIRIH0IE] M (0| ez BRI =

28 1-5 oLl olEF Yl o= Satoly AAE TN

£ S5t 24Xl

E
A
I
>
0
U
]
0>
>
e
[
0
0z
N
T
_O't
H
a
L
n
0
0

%7|zel SHOUX HY o &

Al 7H4dol| 7|0

HALB Y ZLEE AR MA/HZY|SE EF MEASFZE0M &E

-

[
Al

- EN50463 7240l &35t= A|AEl MZ(EMS : Energy Measurement System & 12)



< BS EN 50463 Railway applications — Energy measurement on board trains
Part 1 : General
Part 2 : Energy measuring
Part 3 : Data handling
Part 4 : Communication
Part 5 : Conformity assessment

,

CEBD Compiled Energy Billing Data '
CL Contact Line H —— e ey

0 Clment Measurement Funcion _ _— =
CMF Current Measurement Function : é Voltae Measuwoment Funthion H i : -

' Calculabon Data Handsing Systi ] Data
CPID Consumption Point 1D ' Energy Catousbon Functon |-+—{p{ Data Handiog Syt Catachon

: | - Service

i Energy Measurement Function i Data Handling System | DCS)
DCs Data Collection Service T w’gy | (DHS) ) ' L

LEN MR s Mgl 3 L SN Tt Honeliog),
DHS Data Handling System
ECF Energy Calculation Function
EMF Energy Measurement Function
EMS Energy Measurement System —

On-ground —|

RAMS Reliability, Availability, Maintenance and Safety
VMF Voltage Measurement Function Figure 1 — EMS functional structure and dataflow diagram
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Umin2 Umint Un Umax?2
e MA[V] 70 76 100 120
1 % In 10 % In In 120 % In
LEMF[A] 0.05 0.5 5 6
e area 1 G AE(2X 0.5), &8 1
M et[V] QUHEMF[A] Sl 2 Xt SIS
0.5 38.14 0.37
2.5 190.65 0.34
76 5 380.81 0.21
5.5 418.97 0.23
456.44 0.1
0.5 40.08 0.2
2.5 200.62 0.31
80 5 400.63 0.16
5.5 440.64 0.15
6 480.54 0.11
0.5 45.13 0.29
2.5 225.64 0.28
90 5 450.82 0.18
5.5 495.63 0.13
6 540.72 0.13 0.5
0.5 50.11 0.22
2.5 250.71 0.28
100 5 500.71 0.14
5.5 550.47 0.09
6 600.24 0.04
0.5 55.09 0.16
2.5 275.67 0.24
110 5 550.47 0.09
5.5 605.29 0.05
660.27 0.04
0.5 60.11 0.18
2.5 300.71 0.24
120 5 600.49 0.08
5.5 660.28 0.04
6 720.21 0.03
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e AF EH(IIEMY : 10v, ZIEXMF 1 100mA)
Umin2 Uminl Un Umax?2
A AAV] 7 8 10 12
1 % In 10 % In In 120 % In
o = d FmA] 1 10 100 120
o area 1 Y AFH(2%t 0.5), 9& 1
LA [V] SERPSEINTY o= 2 xt FsIES
10 70 0
50 350.01 0
7 100 700.11 0.02
110 769.04 0.08
120 841.93 0.23
10 80.1 0.13
50 400.22 0.06
8 100 800.61 0.08
110 830.02 0
120 963.14 0.37
10 90.04 0.04
50 450.27 0.06
9 100 900.57 0.06
110 990.11 0.01
120 1083.32 0.31 0.5
10 100.12 0.11
50 500.61 0.12
10 100 1001.45 0.15
110 1100.73 0.07
120 1204.54 0.37
10 110.17 0.15
50 550.73 0.13
11 100 1101.73 0.16
110 1210.38 0.03
120 1324.41 0.33
10 120.23 0.19
50 601.50 0.17
12 100 1202.45 0.20

110 1321.37 0.10

120 1446.10 0.42
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1 7.05 0.71
7 15 10.58 0.76
2 14.09 0.64
1 80.6 0.75
8 15 12.1 0.83
2 16.13 0.81 1
1 10.09 0.9
10 15 15.13 0.87
2 20.16 0.8
1 12.11 0.92
12 15 18.17 0.94
2 24.23 0.96
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v 2016 2 20173 E2H ALRESF
. Al M= Rt oAb =YADIPN 2=I|X N
20173 [MWh] 36,480 18,689 15,124 1,490 175 1,002
20164 [MWh] 37,444 18,732 16,110 1,531 186 885
=2 [MWh] V963 V43 V986 V41 \Val A117
SZE  [%] V2.6 V0.2 V6.1 V2.7 V5.8 N13.2
vV 20174 HdEH AL
= Hl &S Xt S AL Z AKX ==Xl = At
HEE([%] 100 51.2 41.5 41 0.5 2.7
A 36,480 18,689 15,124 1,490 175 1,002
1€ 3,256 1,756 1,255 147 19 78
o2 2,949 1,657 1,171 129 17 75
3g 3,122 1,650 1,256 122 15 78
48 2,821 1,456 1,183 109 12 60
52 2,881 1,500 1,199 102 11 69
62 2,830 1,404 1,232 102 11 81
74 3,325 1,680 1,370 142 19 114
k= 3,414 1,598 1,541 141 18 117
92 2,975 1,481 1,267 121 10 96
102 2,788 1,379 1,218 107 12 72
112 2,858 1,456 1,198 121 14 69
12¢ 3,262 1,771 1,234 147 16 93
b 28 HAMZ I 2AA
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O ClEHMZE 2318 Algztd &d 74 (Yol Ue)
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Ho 2 shASHCt
o 2-2. IUXIOIEHE =X X0 02 ol ASHE
EDIRSBNEIE= 10,000,000 *23H A2 /1™ A =460,000,000
S Zeld2(154) 3,500,000 «46CH=161,000,000
A2t H7 SA2A2HE 161,000,000& /15 =10,733,333&
2016HFE 2019 IX| MESA 2o 2 A7t MERLF WS 0|23510] o|HX|o|EE M|
ot HE0] o mZEEtold £ Al HZE = X AHIEES 5% X 10% =2 7150 Ehite|= o7t
Mz A FU2 2k 1.2 ol oF p 440z ALERQCE
O 2-4, UXOIHE =Xl X 2 RS20/ T Al M= HLaD
HEAS2S 5% &2 JId Al & - B -
soD 2ia Dok 2,429,687,2142%0.05=121,484,360
HEAE2E 10% 22 JIE Al - _ -
HeigD 24 Dol 2,429,687,214R%0.1=242,968,721&
ZoM oz MAEE2| 5% I 10% EzZtz ol w2l ol X[o|e & X2 Mx|Z 2lsl wMsl=
H| 2| £X| 3= 7|22 ztZt 415, 1.98H 22 TZ5QCt ol= ol{X|o|5{& ZErx| Mx|of wE
H| 0| EER2Y¥7|&e| o|ejoz thr|Ztof] Mate = ASZ2 9|o|sho}.
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O HE At 2 A 2] o X| 2| of
HER2o| ol AHE Y 5 UE FeoyoRs UL, J7|9s o opE, 370|E,
Mataal 2t HES 2 odHXXME Mo, A oH|X|Y, A0 SAtH, olHX| &H] MZE 7|5, o
HXl &8 24, ot&5 Al =2 & Msd Zi} ol 4X] 2H[et £ & ZAM 3 50| At
2 2-6. EER2E UK AH H2get
Jl= MSJ|= ZZ2 NRI= =
s X 20l 15% 24, 357kg/%H4, 60%
220l XAl Aluminum car-body
OlHX At 24
o2 R Articulated trains 20l 25% 24, AE2dA L U
(Jakob—-type bogies) AE 24
25 E2 &% Fibre reinforced polymers 207 40% R 22, =2 2=
i A2 (Mass e Al olg2lof &R Light coach interior equipment = I A B
Reduction) N oo Mechatronic innovations for future | SSEMZ & IX 2 40% 24,
SR = X &
running gear OIHX AFE 30% 24
5% A, =2 25, Y Ul =2
HELIX RE Sandwich structures _
ots, € L A8 A
= Xt Single—axle bogies IR A8 24, 224, =2 Jt5l
- I Aerodynamic optimisation of B _
HEEX SI|9s 2 X3 Ol 24, 8EER2L, IS5 E
pantographs
_ _ Aerodynamic ordering of freight - N
BI|9E N G2 X 0712% OIUX 2=
cars
- . » Mg 10% 24 /bogie coverll Mz
CHXF HOHE bogie fairings OXL o A~ o
2J|dst o EME2 67 7%
2 | OF&(Aerodynamics and WY E stz X Covers for open freight cars S ME 24
friction) HHRIS E 283 Lubrication of wheel and tracks OFEME 2 Ot 24
A/ B2 2tAsH Streamlining of head and tail SINE 5% 24
Streamlining of train sides and
oixt 23 Ofeh 2tAsl . MK 3% 24
underfloor areas
beh o2 EX virtually coupled trains SINE 24, 282 St
Alg 28 Mo Elimination of dining car
o= zia Double—decked stock 45% Ol&t Cl@+E/XAg 2 36%
ERNES ouble-decked stoc
3 3201 Z(Space 24/30% OIHXI Al 2t
utilization) Z= [y Wide-body stock
- Multiple units(MUs) vs locohauled
ZZH O (MUs) vs AL Xt .
trains
XSS Transversal flux motor =2 HUX € €3 2, RHZ A
Ol24 2AE 15%/AM UK &8
Ao ATENHS =3 Optimization of traction software |17~ 3% @Q, RE 465= S/WE &Xl6tH
MG T2 29
ME A2 A SO HYD| Medium—frequency transformer 22 24, AZ2AA
4 | (Reducing | o o HTSC #1eD] HTSC transformer URSHY = WUX AHl 77 13% H2
conversion
losses) o HOIE ¥=24
IGBT JIZE BREH MAH WX 15% 22
X AE(IGBT) °
5 mE GO SIS Wheel-mounted permanent magnet OE Bg o 79 BHA
synchronous motor
HelIOE9o ME Switch—off of traction group 275% 0Kl =8 Mo
SHOIEX 22l (& X ) Ventilation control (in new stock) ok 5% UK E2sn

73



SOIEX 22l OFZ) Ventilation control (retrofit) 478% OIUX H2s
=8 8= ZX3E S8 &4 |Loss reduction by optimized power
™ ovop P 2% 019 bl HOIE & 24
2z intake
Re—-engining of diesel stock _
CIZAR WX oYl 20% &4t
(replacement of engine)
) ' ) o Cl&-2ef, CIA-&II0l bl X
CI& JIHA NSEX Diesel-mechanic transmission o o -
28 10715% St
HtolCl & Biodiesel
Fuel or oil additives for diesel
CIZSXt CIZSXtol IOt =0t )
traction
T8 CASX wetstod 6%
Al 2 d0l= Upgrading of engines _ -
Pa ¢ ¢ g A /47 5E EXHHl 8l
R Future developments in diesel - _
OleH CI™I|s9 Hey 5710% SHIHS St
technology
20% HHlgtat, @eiE J|2 X AE WX
N Az ZAt Common rail _
Al 30% oAH|gkar
Diesel-electric vehicles with ener
HO1A O Xt UXINE o 10730% OIUX &8 M«
storage
_ regenerative braking in 16.7Hz,
16.7Hz, 15kV AIAE 3|M TS 02 24, 23 € RALES HE 2
15kV systems
oHMZEE sl2uR 0=l radio—controlled double traction in S5t olEIS BMh 5l
freight trains
regenerative braking in freight
si2eatol M HE ¢ aine ¢ 5% 0]t
trains
SI1A O Xy =8 = on-board use of braking energy in
e ) axing eneray 377% OILK =2
HSHUX AHE diesel-electric stock
Xt B LE ol et revision of limit value for
SHAIX =& longitudinal force in the train
HME 2 MUXNEE HE BHEAN S 2IHE &XI| inverter unit for DC substations
TH0l 2 (Regenerative -
braki ( gd HFAAHS FEH F On-board energy storage in DC
raking and ener
¢ o ol KT & systems
storage)
DE NUXIMEE Stationary energy storage 2710% O X H2E
Z2H0IE(MADIs) Fly-wheels(storage technology)
HHEI 2 (M & D|=) Batteries(storage technology)
Double—-layer capacitor(storage
2X M AWMAEH(HNEI=) Y P ( ¢
technology)
ZNME X X Superconducting Magnetic Energy
HE(HEII=) Storage(storage technology)
ASAAE M S regenerative braking in DC systems
_ regenerative braking in 50Hz, 25kV
50Hz, 25kV AIAE! 3|M HS
systems
PEM HZ XX PEM fuel cell
2% al
ALK 2 (New traction HolIA Natural gas CNG JI& X & ANG (adsorbed natural
=T =
concepts and energy gas) SXt 08
source) B ulp| Hydrogen engine
JbAE B! Gas turbine

&IIHE S XH(Non-conventi

Magnetic levitation technology

. \PIE Sl AII2&E Xt 0182/300 7 500km/ Al 2t
onal trains) (maglev)
OIUX AHIE A PPy} Coach insulation 174% IUX =22
=0l gl ~
J1=(Reducing a B} SHE 25 X& Modification of target temperature




in passenger coaches
AQIE &2 Smart windows = lUX &AHl 1% 22
_ Improved operation control for _ -
CHUPE AR 22| 29 gal A = lUX AH 172% 2
air—conditioning
_ R ORC technology to use waste _
MusOIA HEZ AHZ ORC JI& ; = WX =2 20% EZ
heat in Mus
energy ot o e olm Heat exchangers to use waste e o
consumption MusOlAl HE & W 018 heat in Mus 5710% OlL4X =2
for comfort 2% BIIE 98t CO; JIgt +2 CO,-based demand control for WAT AFS 20% 24
functions) 22| coach ventilation Z HUX A8 374% 2
= &) Excess ventilation E WUX AR 2% 24
- Control of comfort functions in PLC(programmable Logistic Control)
pS| FXE X Heldls Mo ) erog ~ °
T parked trains /37 5% IR 24
X
= FXE X HUX S22 |8t Coupling of parked trains for
oz common energy supply
AZHE AZ2EESl [ H G} Energetic optimization of timetable [Metromiser W& /AI2tE XXM g T2 )24
S§E & SLA2 D I Y
o MAFC Ext XA Systematic train delays _
= bet/shadow AJZE JHg
A2
SA AlZE ZAE s DA Passenger information to reduce
2a ey ger 1mte , A2t B2A0 ME HUX B8 5% B
3= boarding time at stations
Energy efficient driving strategies

Energy efficient driving by 2 0Hl 5 6% OILK =2
ol ] =200

low—tech measures

Driving advice systems in . .
Baier 2001, Linder 2000

(UIEPN] 28 o
SEH0 A | AAE AIAE suburban operation
9 (Energy FQelol 2HolMe & ot | Driving advice systems in main
efficient AIAE line operation
driving) 32 290lMe 2& ot | Driving advice systems in freight ESF(Energiesparende Fahrweise)
A AE operation /X M2 & 5% 0l4
MOHAEN 28 Xt 2Y Optimisation of train operation b -
~° P P Y A AHI 107 15% 24
2 A 5t control center
ols 258 Moving block
WERS
5 nss X Mo Automatic train  control
infrastructure

Demixing of railway

Speed harmonisation

SI=HA XA Ql A=A - i
=N XE U A=A Self-propelled freight cars =5 2

10 | €XH(Load factor and

Modular train sets for passenger

flexible trains) SURYS At X 2= i
operation
) TEAM project/HI4XIDIEE & XI5H0d
X AHSQ =& o Ol LA XIOIE (FD1) Energy meters(electric) UK ST ALE0 Ch3t 22
» 2 M 3HMeasurement and
documentation of energy U2 = 0d Diesel flow meters
consumption) : )
AQIAHIS CIOIEHIOIA Database of traction consumption
LCC I8t 204 LCC~driven procurement
Reference cycle for ener
el 2 | PmEe| dux 522 8 HDF0 ﬁ‘y, &
efficienc
i JlZ(Managem y
ent and JIZEALO CHEH QIHIEIE Incentives for drivers AE £ ME AHEE WS
organization) [zia1 ol Al
o @ oA Sag 25 EdlolY Training programs to raise
= D20 awareness of personnel
OIMIEIE
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£35|, REHME= ol ZE2I0|/ o wsAIHA S Edbs| $distn Uct B A 2HEAE0| O S
OfliX] E8X0|HME HotsHH AEHS M ES st WS =EZ TRAINER(TRAInIng programmes
to Increase Energy— efficiency by Railways) Z2ZMEE Fdll SU0M= Mkt C|HT|2X 25

oM & 5~10%2| ol {X|E HFsIRUCt

Steps for sustained change management ‘ ’ Objective

Support tools

= Technical aids - display to monitor consumption (ESF)
« Organisational aids

« Co-cperation between train
d”VE:)al‘ﬂ traffic controller [T 2, 10 °/°
part
’ = energy
Attitudes/
o recontion values / = TR consumption
¢ Cdzen o behaviour = Communication

events
« Bonuses/prizes

rcmon. Give feedback

co-operation

« Bottom-up approaches (working groups, monthly + Information notices
feedback workshops, ES workshops etc.) « Benchmarks/ standards

» ES-feedback taks

a8 2-4 =< DB ‘EnergieSparen’ Z271

o
>
0%
X
o

10% potential savinags

Difference Sefween jounmeys with specially frained ard untrained
train drivers With regard o enargy consumpiion ((n per cert)

15%

10

10%

101 101 201 143 a4z0 aFE 25 18

Competition Eectncaslhy-dmnen Desal-crneen
M etropolitan) traction units Eraction urds

18 2-5 S DB ol=ERjolWe S8 I A ofLXIHet 8|S

SXoIME T2 Pi SHAE Mg T AlAHS 7|HoR SMRIH HHo £ ¥

= 1L o

M

et 3 ojd R E AS2E V|55t xHSI 22EE HEE 5~20% HUSIA

2 Gxtof oigh av[Mo] HE 2[It AlS5t2 ES o R=2t0lW A[AR Sl Eolg HASHH =
CtH X122 olHX| 284 oS 2l &2l wE AIHX g1et HE0| 228 o HX| &d4H|



O Argkd x| et

MM EZS dxI5H7] /shM= ol HX| OB AlAEe 7|8 24 & FAte HE, AF2te] lF
HolA 7hsd X Mx|getol tiet At HEE I8 2-40 LIEIA20], A|AES obgd & A=Y
d45 g 52 523 st Mx|Sto{of etot. o2t najAtEe MX| M/F HHE fldl & 2-7
of HXAtE Sof dxlLers HESIUCE

ae | EREls | oz | mazy | BROML L | enas | iz

T | (web ) | (det 8) | (B CO2e) | (o =T 71zkE) | EIS(E)

KTX 17,010 31,996 161.5 0.1 -125,400

M7 S At 18,994 34,037 29.3 0.5 -119,465

MI|7| 2Rt 11,024 20,359 59.5 0.4 -123,118

=E| =2 241 432 32.9 0.5 -119,518

st 47,269

OILXl Tot H|BE 5%2 MM Al £XEISTI7 U SAUZHES B2 Mels 2ot
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DESTINATION BOARD
SIDE MARKER LIGHT_SPEAKER
TN
SN E 1
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4) 8 HUX AHE 24

maa' D0 JISE CIOIEE JIBOZ 8F~128IK S8 Al MUK AHIZS —3&6}9“1& = g
HY BAE 42 1BLOE SHEE FFCAEC 1S4 FBH SHAAS0, HUE 5z o o

l:IJ(IE"to I*HI 4% 01| 201l oHC*éP

H 2-9. MIUX AH I Z(8H)

o ol oo FAEEZ  sMMzz MyAy 2 oy
ST o [kWh] [KWh] [KWh] [km] [km/kWh]
8e 3 2 211.99 ~57.89 154.10 41.38 0.269
8el 49 = 250.72 ~71.52 179.21 57.41 0.320
8e 5 =N 210.51 ~66.09 144.43 41.41 0.287
8g 7Y 2 212.50 -58.15 154.35 41.47 0.269
8g 8y = 2268.30 ~572.98 1695.30 436.81 0.258
8g 9 o 1736.80 ~454.89 1281.90 337.07 0.263
8g 11 = 1025.00 -286.82 738.17 197.57 0.268
8g 12 =S 420.72 ~124.12 296.60 82.89 0.280
8g 13 2 1655.90 ~449.85 1206.10 316.44 0.262
8g 149 2 1651.00 ~472.86 1178.10 321.33 0.273
8g 15 £ 2148.30 ~544.51 1603.80 409.27 0.255
8g 16Y o 1970.00 ~492.43 1477.60 379.79 0.257
8e 17 2 1428.70 ~411.36 1017.30 277.28 0.273
8" 18Y = 918.60 -259.64 658.96 177.69 0.270
82 19 =N 1148.10 -320.52 827.58 222,12 0.268
8e 20 2 1642.50 ~486.14 1156.30 315.52 0.273
8e 21 2 588.12 ~165.98 422 14 121.12 0.287
8e 202 &£ 1944.60 -501.18 1443.40 371.90 0.258
8e 23 o 1933.80 ~470.35 1463.40 371.91 0.254
8e 24 2 1230.40 ~334.84 895.58 235.84 0.263
8e 25 &l 1025.20 -275.13 750.05 197.59 0.263
8e 27 2 1907.80 -553.88 1353.90 371.92 0.275
82 28 2 1543.40 -421.15 1122.30 296.79 0.264
82 29 = 1223.60 -322.91 900.72 235.88 0.262
82 30 o 1215.80 -343.65 872.18 235.87 0.270
8g 31 2 413.44 -108.76 304.68 79.79 0.262




F 2-10. oA 2 FOE)

< o) o FUEAY  slymuzy  FHIAY 22 o1 |
T = [kWh] [kWh] [kwh] [km] [km/KWh]
98 1Y =) 2332.70 -613.91 1718.80 450.65 0.262
98 4 2 1418.70 -387.27 1031.40 270.95 0.263
98 5 £ 1219.50 ~344.22 875.30 235.94 2.696
98 102 = 1958.50 ~535.61 1422.90 381.58 0.268
0" 11y 2 2217.00 -636.83 1580.20 431.58 0.273
9" 12y & 1323.00 -331.49 991.50 257.19 0.259
98 13 ] 712.75 -169.11 543.64 143.44 0.264
98 14 2 1890.00 ~502.08 1387.90 379.03 0.273
9" 152 g 1138.50 ~313.41 825.12 £25.78 0.274
98 162 = 2014.60 ~536.47 1478.10 388.91 0.263
0" 17 = 812.26 ~246.43 565.83 156.19 0.276
9" 18y @ = 1541.00 ~425.58 1115.50 297.37 0.267
98 20 o 1954.40 ~535.03 1419.30 378.38 0.267
92 21 2 1617.40 ~439.22 1178.20 320.49 0.272
9" 222 3 2235.90 ~591.07 1644.80 433.49 0.264
9" 23y @ % 1653.70 ~456.26 1197.40 315.73 0.264
98 249 = 1543.70 ~422.31 1121.40 295.46 0.263
98 259 =2 1543.70 ~422.31 1121.40 295.46 0.263
98 27 o 425.89 -82.26 343.63 79.68 0.232
92 28 2 421.74 ~101.33 320.41 80.86 0.252
9" 292 3 1949.20 ~496.08 1453.20 372.00 0.256
9" 30 @ = 1548.90 ~401.62 1147.30 298.70 0.260




H 2-11. OIdXI &HIZ(108)

o siol oo  EAXEm  samesim YAy 2#e o1 b

T T [kwh] [kwh] [kwh] [km] [km/KWh]
08 22 2 1127.20 -260.10 867.12 219.52 0.253
102 32 E 1339.60 -303.62 1035.90 257.23 0.248
108 42 @ 1221.10 -280.74 940.34 235.98 0.251
108 52 ¢ 214.48 ~56.47 158.01 41.43 0.262
108 62 & 211.90 ~68.25 143.65 41.41 0.288
g 72 = 823.53 ~216.34 607.19 159.04 0.262
108 8y = 1631.10 ~460.82 1170.20 313.89 0.268
108 102 & 828.62 -208.14 620.48 157.88 0.254
08 112« 1120.20 ~254.22 865.99 215.46 0.249
102 122 2 528.64 ~136.52 392.12 100.83 0.257
108 132 & 177.24 ~50.77 126.48 37.93 0.300
108 142 % 1038.30 -305.33 732.93 198.450 0.3
108 152 = 1041.20 ~293.61 747.55 197.62 0.264
108 179 & 410.81 -124.28 286.53 79.69 0.278
108 182 & 711.42 ~165.41 546.01 136.02 0.249
102 202 3 1555.10 ~425.48 1129.70 295.08 0.261
08 212 = 871.22 -206.35 664.87 167.52 0.252
108 229 = 971.59 -250.36 721.24 187.93 0.261
108 232 2 622.20 -171.72 450.48 117.90 0.262
108 259 & 191.17 ~55.20 135.97 38.05 0.280
108 292 = 1386.20 -377.29 1008.90 261.10 0.259
108 302 2 697.42 -191.12 506.30 135.12 0.267
102 312 E 541.68 ~140.29 401.39 107.92 0.269




H 2-12. OIXI AHIZ(113)

oo  EAXEm  samesim YAy 2#e o1 b
T [kwh] [kwh] [kwh] [km] [km/KWh]
= 845.32 -227.35 617.96 158.34 0.256
= 1078.00 -283.11 794.89 207.61 0.261
2 834.78 -219.98 614.80 161.67 0.263
& 335.94 ~88.70 247.24 66.04 0.267
=] 415.19 -124.33 290.86 80.88 0.278
&l 2274.30 ~586.41 1687.90 431.72 0.256
== 1025.50 -277.18 748.29 201.41 0.269
= 671.20 ~160.77 510.43 130.01 0.255
& 346.41 ~102.28 244.13 66.59 0.273
o 625.98 ~138.51 487.47 125.01 0.256
=) 340.07 ~79.96 260.11 64.41 0.248
== 1423.30 -357.98 1065.30 272.84 0.256
2 745.88 -173.67 572.21 142.64 0.249
2 670.29 ~155.63 514.66 131.095 0.255
& 984.29 ~247.94 736.35 185.51 0.252
o 413.96 -109.97 304.00 79.69 0.262
2 655.62 ~171.68 483.94 125.07 0.258




H 2-13. 0IXI AdlZ(128)

s .,  FAEEY MmNz MY 23)e ol H|
Tes == [KWh] [KWh] [KWh] [km] [km/kWh]
128 52 = 1539.50 ~390.32 1149.10 295.39 0.257
109 6 ] 1216.00 -309.42 906.60 034.75 0.259
109 9o N 2064.90 -588.83 1676.00 431.48 0.257
109 129 E 1008.60 ~237.83 770.79 196.03 0.254
109 142 ¥ 1654.60 ~446.23 1208.40 316.69 0.262
109 164 2 916.75 ~054.84 661.91 177.56 0.268
o9 179 = 2141.40 ~585.26 1556.10 409.40 0.263
o9 180 =2 1784.60 ~478.78 1305.80 350.26 0.268
1209 1929 B 1753.70 ~449.29 1304.40 330.48 0.253
109 202 o 1066.60 ~082.49 784.06 204.96 0.261
o9 212« 1455.70 -381.76 1074.00 075.67 0.257
109 309 & 130.49 ~48.58 81.91 28.51 0.348

5) €Y olHxl v el

2 HollM He|gh HioleE HEZE oz ot &o| Falstrt. EE W dH[= 0.265 km/kWhZ 7
# % 8ol ctE ol vlsf ot A4 2M=A2n, o HH[= 0.262 km/kWhZ Al LH= A =

olE{d Fxl= FIERL| olHX| AFEET 7| S =50 E X AEF X0[E ZM5PI(0= Chx

Seiot 9 HOZ WEECH 18T B X #A Al PUS M WS-, 0N Le-55 T
b2 FQIBITE BF XISHTLOIDE BF FAIZ 0[0{R|E XTI MMl HSEA XHBEE FIIK
o= =Estol XAT X5k PIA Ll B2 20lof e ol BAo| WRsict £ ANY Y 2

olofl w2 AtM| Xto| 2A 2 9I5tof AHetol MXE DCCT ¥ DCPTAIZ S TCMSH 0|9t 20| o
Z O MM ol LR AL Ol 24 Jhs3tol, A JHLE ol FAlE ofd=a ME 93 3 TCM
sol S41 glol SAlo| Jh55| W20 BF AEslT Al 2| HE IS U= Lol

ct.



H 2-14. 28 HUX 2HIE

2 E=PNPSE=R= S| MM s PSR 2| oy
[kWh] [kWh] [kWh] [km] [km/kWh]
8 31,925.81 8,627.59 23,298.22 6,174.07 0.265
98 33,473.03 8,989.89 24,483.13 6,488.86 0.265
108 19,261.92 5,002.42 14,259.51 3,703.00 0.260
118 13,686.02 3,505.44 10,180.58 2,630.53 0.258
128 16,932.84 4 453.63 12,479.21 3,251.18 0.261
80,000.00 0.266
70,000.00 .
- 0.264
50,000.00 :
. 0.262
— 50,000.00 \ =
e ' E
= 40,000.00 \ 0260 E
ar - : =
R 3000000 - ' =
0.258
20,000.00
0.256
10,000.00
i 0.254
B2 ] 108 na 128
—TAET EESMESNY e EAEEY e
[kWh] [kWh] [kWh] [km/kWh]
g 2-12 249 WX AlSE & o

CtSe Z= 88 ~128 &0l 2dslH 7| E= HOHE QYEZ Me| M8 dolch Ee 3 o
20| 0.258 km/KWhZ F&o| ddd|HC| A 22 7oz &elzdct, ojg{st flelg =51 ey
2XAA, &M EST 2 A U= JAez Holch,

ZEHMOZ AMES| HOIHE &850 ¥Xte| oL X| ALSE 40| Jlsstcth X2 SR Al
Eo|M X&st= HlolEle] 8522 2t 7|&¢6t "l ZHo| o X| & AH|SHE CIE 242 =HE 2
5 03 = 7] 2o SLAIZEOf 23 AtEFe| oL X| AlEE A ZEYE ofH{X| AFSEHE A
25t 2MS|oles Yo 2: =S UOO|EV s ez AIRECh X2t 2 FollM 7[&8H
HiQl ZHo| A AKX Z2| Ho|E{ 2 Clst HEfZ of|{X| AFREFS H|W EAMS = s J|E Al



T 2-15. @Y% OIHAl AHI2HEGE ~ 12%)
oo EPNPSE=R=1 S| XA ek L PSE=R= 22| oA H|
= [KWh] [kWh] [KWh] [km] [km/kWh]
= 12,137.89 3,272.47 8,865.51 2,355.25 0.266
3t 16,279.75 4,345.80 11,934.14 3,141.07 0.263
S 15,490.52 4,160.51 11,329.81 2,986.56 0.264
= 19,187.22 5,279.10 13,907.98 3,687.32 0.265
= 16,451.91 4 467.46 11,984.55 3,191.64 0.266
& 19,216.45 4,909.97 14,306.33 3,689.75 0.258
el 16,515.86 4,143.66 12,372.09 3,196.05 0.258
45,000.00 0.268
40,000.00 0.266
r
35,000.00 0.264
30,000.00
—_ 0.262 =
2 25,000.00 §
= 0260 E
mr - 20,000.00 ;.?.
K 0.258 BJ
15,000.00
0.256
10,000.00
5,000.00 0.254
0.252
2 ] + g 3 ] 2

=
__'_I|_|X 242k

- 1O

kWh]

m— T 24

=

[kWh]

18 2-13 2E luX Msg

o

2|
[km/kWh]
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Y Aol 2502
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59 ol&4E RS 222 HeElsIRct &= W AH[= 0.316 km/kWh, =i 0.348 km/kWh

o ofH|7} LIR= e &olg 4 Uon, &4 0.281 km/kWhel olu|7} HAlE|gion], sigt olu|=
AE2M odb|e} Blmel = Cha = ZtolAch
E 2-17 $S280 02 oyl
cmoc @ EAHZ sumaz Xz 2 o1 | ST}
CTT T [kWh] [kWh] [kwh] [km]  [km/KWh] @ =uen o=
8214 76.341 22.146 54.194 18.722 0.346 A
8221 141.907 30.065 111.841 33.315 0.297 B
9214 74.862 17.927 56.936 17.503 0.307 C
9216Y 104.273 26.749 77.524 28.068 0.362 B
9221 137.481 37.131 100.350  32.062 0.320 D
9222 144.334 35.251 109.083  30.665 0.281 E
10230 28.561 8.332 20.229 6.076 0.300 F
12218 122.670 27.312 95.358 29.671 0.311 G
o 0.316
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