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- (purpose) The improvement of Incheon Maglev system and the development of
operation and maintenance technologies to enhance the competitiveness and
support the more commercialization of maglev
- Interface management between sub-projects
- Interface management among vehicle and other facilities and
Purpose & - Check the Service availability to meet the target(98% in commercial operation)
Contents - Enhancement of operation/maintenance system and the development of standard for
maintenace based on the Incheon maglev operation data(thus, calcuation of optimum
operation cost)
- The development of on-board rail management system
- To support for more commercialization
- The development of new and more safe gap support in platform
- Total system engineering technologies of urban maglev through the improvement of
Resul ts Incheon Maglev system and the development of operation and maintenance
technologies to enhance the competitiveness and support the more
commercialization of maglev
- To apply the developend relevant tech. for the better operation of Incheon Maglev
- To apply for newly developed urban maglev |ines domestically or overseas
Expected - To strengthen the competitiveness of urban maglev in terms of operation cost as

Contribution

- To conform the usefulness of maglev

well as construction cost
in urban transit with the varification of
Service availability more than 98%

Keywords

on-board rail
maintenance
system

Operation

RAM stability

Urban Magelv maintenance
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(54) Title: VEHICLE FOR A MAGNETIC LEVITATION TRACK
(54) Bezeichnung : FAHRZEUG EINER MAGNETSCHWEBEBAHN

(57) Abstract: The present invention relales to a vehicle for a magnetic levitation track having a ¢osch body (1) and a propulsion
and supporting device (4) as well as at least one levilation frame (2) fastened on the coach body (1) and the propulsion and
supporting device (4). The levitation frame (2) can be detlected transversely to the longitudinal axis of the propulsion and supporting
device (4) and a spring suspension system (12, 14, 20, 21) is arranged between the levitation frame (2) and propulsion and
sipporting device (4). The levitation frame (2) has a traverse (13) and a carrier (17) which are connected to each other in an
articulated fashion.
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Overview of the Yamanashi Maglev Test Line
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Plans for maglev trains in China

@ Urumgqi,
Xinjiang Uighur Autonomous Region

Beijing®
Launch scheduled 2017
¥ Qingdao, Shandong Province
High-speed maglev train
Chengdu, pilot route
High-speed maglev train
launched 2002
Changsha, Hunan Province @ aunene
Launch officially scheduled end of 2017
Qingyuan, Guangdong Province @ ™ i
Launch scheduled 2018 <

Launch date undetermined unless stated, low- to medium-speed maglev trainginless stated
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Yet ancther type of avaiabiity is the Schedule Adherence (respect of the schedule). SA, measured as
ratio of the number of jourmeys running according to schedule and the total number of scheduled
journeys

The number of journeys running to schedule can be determined by the difference between the total
number of scheduled journeys and the number of joumeys not running 1o schedule due 1o rolling stock
redated causes.

In this case the formula is:

where:
F,= number of journeys running to schedule
Fra= number of journeys not running to schedule due to causes concerning rolling stock

Fui »= total number of scheduled journeys
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[COMET3] A= 2] KPI#e] &)

KPI System — measures “whole system” performance

based on the Balanced Scorecard

Growth, Learning & Innovation Internal Processes
% change Network Size & Passenger Joumeys Reliability & Availability
% change Operated Capacity km & Car km % of Cars Available & Used in Peak Hour

Number of Tramning Hours / 1000 Staff Hours

Car km / h between Incidents cat
Non-fare Commercial Revenue /Fare Revenue & gl LR D n Incidents (by category)

/Passenger Journey Efficiency
Passenger Joumneys / Staff + Contractor hours

Financial Capacity & Car km / Staff + Conftractor hours
Total Commerdial Revenue / Operating Cost Train hours / Driver Hours
Operating Cost / Revenue Car km % Employee Absenteeism

Service Operations Cost / Car km Traction Energy Consumed / Car km

Maintenance Cost/ Car km Total Energy Consumed / Passenger Joumey & km

Administrative cost / Car km
Investment cost/ Car km i
Operating Cost / Passenger Joumey & km Safety & Security
Fare Revenue / Passenger Joumey & km Total Fatalities / Passenger Journeys

= Deaths from Suicide / Passenger Joumnmeys
ust E Deaths from Accidents / Passenger Joumeys

apacity Provision & Utiiisation Deaths from lllegal Activity / Passenger Joumeys
Capacity km / Route km

- Incidences of Crime / Passenger Joumeys
Passe.rlggr km "' Capacity km Staff Lost Time through Accidents / Staff Hours
Passenger Hours’ Delay / Passenger Jourmney Environment

Passenger Joumeys On Time / Passenger Joumey
Trains On Time / Total Trains (scheduled + actual)
Train Hours Operated / Hours of Train Delay

CO2 per Passenger km

[MTR®] KPI#+E] 24 ]

N R

Eare Collection Availability of Ticket Gate (%) ad12 99.98

Spteih Availability ofTicket Vending Machine (%) 99.2 99.94
Availability of T-Money Equipment (%) 99.9 99.97
Fare System Reliability (failures/per hundred thousand 3 1.75
transactions)

Building Services  Escalator Availability (%) 99 99.99%
Lift Availability (%) 995 99.97%
Essential Power Supply Availability (%) 100 100%
Essential Air-conditioning Availability (%) 99.5 100%
Fire Service System Availability (%) 995 99.95%
Restoration Time for Corrective Maintenance (hrs) 24 1.57

[MTR®] KPI#E] 24 ]

| Category Sub-category Criteria Targets
Service Train Service Train Service Performance (actual trips on time / total scheduled 99.61%
trips)
No. of Delay of 8 Minutes or More 120
No. of Passenger Trips being delayed for 5 minutes or more (per 1,329
million passenger trips)
Customer Satisfaction Customer Satisfaction Index - Service Attitude of Staff 7.6
(for all Rails) Customer Satisfaction Index - General Service Standards 7.5
Customer Satisfaction Index - Train Service Standards 73
Customer Satisfaction Index - Perception of "Value of Money" 6.7
Passengers'Enguiries Response to Passengers' Enquiries and Opinions by Phone 99%
(for all Rails) (within 2 working days) = e —
Response to Passengers' Enquiries and Opinions by Letter 99%
{within 6 working days)
Safety - Reportable accidents per 1,000 staff 8.0
Passengers and publicinjured per million passengers (TD) 0.59
| Reportable accidents per 100,000 contractor hours 0.4
Environment = Number of Environmental Non-compliance 0
Recycling of Scrapped Metal 100%
Recycling of Lubricating Qil 100%

[The tracking and trending metrics against industry benchmarks (NASA 2000)]
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Metric Variables and Equation Benchmark .

Equipment Availability % = Hours each unit is avaialbe to run ar capacity > 95%

Total hours during the reporting rime perind

Schedule Compliance % = Total hours worked on scheduled jobs > 90%
Toral hours scheduled
Emergency Maintenance % = Total hours worked on emergency jobs < 10%
Percentage Total hours worked
Maintenance Overtime % = Total maintenance overtime during period < 5%
Percentage Total regular maintenance hour during period
Preventive Maintenance % = Preventive maintenance actions completed > 90%
Completion Percentage Preventive maintenance actions scheduled
Preventive Maintenance % = Preventive maintenance cost 15% — 18%
Budget/Cost Total maintenance cost
Predictive Maintenance % = Preventive maintenance cost 10% — 12%
Budget/Cost Total maintenance cost
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Az s F 849 =T
gl (gapl) \% A = f(gl,g2,sg,ay,mc) 1Hek(Alignment) mm
g2 (gap2) \ L= f(gl,g2,ay,mc) A (evel) mm
223
sg (sgap) V| cofmo) T | mm
, (cant/superelevation)
az (acceleration ng
Z~direction) ° G=f(gl, az, ay) A zHgauge) mm
ay (acceleration 2=2] o]Cn)] Thx
o mg Sz=f(el.a?) T2 ol guf Tx}
- = ) . . mm
Y-direction) S (z-direction step)
s (vehicl k 3 olgm ©x
vs (vehicle speed) m/h Sy=F(gl.g2.mo) ' .H F mm
me (magnetic (y-direction step)
A
current) oleu] =
_ Sw=f(g1,g2) , mm
vc (vehicle current) A (step width)
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- g2 MAMAS o AtEe| Ba=0lE d™sHH FXIsH| et MMEAM RtEe| T
grekol| A MFol XIS MM, MME Sot EE2 MYUL=E ¥
- sg AT . XpHe| Ba=0|E dX™SHA FXIst7| f15t01 gl 1f g2 MAel AX|gL
2 Sdot guz|E2 2 ALtsto] AL MO8 YUE &8 s
- az MAMAS @ xpo| Chixtol] FEE HMMEM Astagke| JIEEE 7
-ay MAMAS @ xpe| tixto] FEE MMEM zgtako| JIKEE X
-vs MAMAIS @ XtEe| FHo| FEEN HEE MO{ste MA
- mc MAMAS : XpEe| FM=o[et MAMol HEMHZ LMsSHH ®XISH| 25H0d
QVtE= Mg HdEste dls
- ve MMAIS @ XtEe| FZIAl CItEl= MHHZS HESH= AE

- SW AP =713

101



uze]
ol
iy

7t

i

- TOMMAS Tl o 29| Jef

Ao| etz =|o] MAE TOMMAS mhe!

(o]

SH=

[

x

=
Ly

o, 4 TOMMAS 1ol A=

—

HRIIE

-ApHof|

ojo

<+

Toll

|

o

Data2t ¥

=

=

7k A

Alo|

Al
=
S

2t

B
110

=
1o

S

7
(-

37hel T

o 37
T2t & #mE of 33~35kn/hel &

=2

o

[== =1

=1

F. olefl o

@2
=

siC

A=
&7

13~15km/h2| X

102

—

—

H wy

—

FE ¥ U N

H

|

A

Z(Velocity)

s

T2+ 32|31 ofx|2e 2 68~70km/he] 1

2 L= 7 UCh.

(74)



(-t

(ct

HEE HdMel 42 &t
9| Front2} Rearoll 22+ 174
1
)
o

=0l

2t=(Gap)

20|

%

—_

) 7B E

 —

HolE{e] A< X}ZS| Bogie systemoll AMx|= 2t
A7 22 MZEL} XtEe| MAIA Atole|

E7tst= ot

St B22 UAMAH2Z 10~13m0tct 2l st=

it ele eation [y)

2t

10

2l
> A
N X
[0 2
o Il

/o

oz

2= (mm
2t= HIo|E{E O =ZZ LIERH O]
d8 =2 F AUch. ESE AlZ

7tsk= 20| FI|H2Z LIEfLE

m]

[e]]]
o

==

$8 HI

=
—

AN

S|
A

bal
ol

_

Ao
mo T.

M
S
o
Al

Joo mo KU mjo
o m

.,_
o]

=
7

g

A

22 >

[l

—_

e

=2
=

Gaplhum)

76D
Betancelm)

ol sl wE k= W3}

v

o
e

N
o~

| =+ bogie system2| %
|[SHelof w2 7t
= Act. Tt

Stste &

MI
-/

| Bogie systemol|

MAxlE DAAoll Tl Rl= /2l 37((A)
2 H2l2 stof LIEMH ™7 AIE ololeel Jef=ol
Ol MFEl HAt S7tstckrt oAl M3 22 7|2 &0
Cts 8ol XtEe| HZof vlusiEH £2Jt S7tehol

==
2l ALt

Sh
=

st 8[-_/|§

o
=2
= =



3 EI?S ‘i 1?5 2= 25
Time(ms) )('H:l'-:‘
CAIZEO mhE M7 WD
o I} A4
[ - )

2 "etsty| flsh & JHA oldel =52 iz E e Bl

FQ |-|_| 00||

o\

T} Yn) xhzke| MARAMZO| Halof o= &
B msistod bl WBIRCH ofe) dES EH xizel &
|Zoz zastn Botste 3717 HxlE He &

1 15
Time(ms) xid®

AR W Ao S k= s

MEel 2718 8D BH Aol STIt BIbe
stolgr & ok

5

8

=
=
£
3
o
o3
=
E
=
=
i
£

Time(ms) X

IREO] W2 A HEop AR WS

104

oh=7| s o
Sobatol wat 7+

jo

of w2l M7



L O

Tentis)
R &

mé&cur

Gap(m
o

!

i 16 718 75 75 51
Time{ms) 1T

AIZE mE F=3 A Fef s

SEASAAY ASC0lHE BES AHEM AN YTMEY Felwor £
) ZBE oMEe S8 ASYES MY
(7 A7 RAr Rt S 2

a
2, o wf Fxtel FAAS eS| 1At AR ofef IF (b)=E EIAE = Ut

Fixed / absolute reference

z(t) .
Guide-way profile | I

(@) (b)

System configuration with an absolute reference

MAM ol HHQIXIE z(t), MUHU/AXIE c(t), ZIZMe2EE HEo QXS h(t)2

= steady-stateZtm} perturbation =2 EHE £ QJct JHH G

Ct. Of7|M HURRI= 2(t)=z+2az)0l2, MUHXI c(t)=c,+Act)0lCt. 2|1
X

(=] C
1ol REMEE wat ARtel 2SUHAME A(1)E HEME 5 Aot

mAL(t) == ki (1) + k. Ac(t)+ f(t) - (1)

A(1)0lM k= AFOlO[E0lA P2 B, kE SIHTY, f,)E BAE =] 9/
%7 g2 olojgich XMe| MRE Y MU M) Sk BRSO A(2)2 Ligt
& 4 9ot

105



i

4

off, &th

=
[LE

ol ==%o|7| uf

M
o

t)] &

o] ==

= Ztol=

)

t

s e

10 = H

[v(@) ]2t f,(t)

O:
(L

=

~
S

0e=z 7t

—

—

-
.

=
=

=
=
=
=

5l o]
Al gk o]
3l 7)) 3k o]

)

Eis
ki3
of o

ME AlEeold

- AlZaflo|M

i
o]

=l

=B

b S0l A

tod

R=3

o Xl HEHE Al

A~
=

A F2OIM ERpel HZof wE

ch

=]
RN

3

=
[=)

(=]
Mg

=
S

2o 7HS 5 dlolE el of

=L
=3

=
=

=
[—

toil ook

=)

ol 7t ™

o
0l

—
110

0/0

—vel=20mi/s®
—vel=s0m/s?
vel=80m/s®

0.3 04 05 06 0.7 08 09
time(s)

02

01

1.4
0.8

06
04

wu

0.2

g A=A HSH

=

(A7) CHTIEEAH Al

20m/s”
50m/s”
80m/s?

vel
vel
vel:
0.9

05 06 0.7 08
time(s)

0.4

0.3

0.2

0.1

0.5

a

n0
ol

Aol AR

ol

o
=

SAIER|

106



=35
=) .
HD m__ol._Aln_l.l
TR o
< |._AIE|LE
tENI.._Hmn__Q_
m0 un__oLuo
_|__A|L|.7m__o._l__=
<0 _II_A .__._lmmo ot
u_lo»ﬂuﬂl__%M_
i~ K <
memEE_.EMo E_EHAG
xmﬁl_.._u_. mﬁ__g____:.m
Aolz_ﬁelur__.. A_M_II
T R o 8 T W
Al B0 0o Tl K MW o U I 0 %0 IH
|r_._._.__A 0 — ._|._ aa] AA_I._._ul
<0 = F 2o 2 70 o T T U Kol
- & =9 AL o__ﬂw\nm @EO_E%S
._/r.aﬂo__%__fzu m Elﬂ_m A_:.@_o_ﬁ
Ko Ko< S B e Hm = pu 3o
__oo7_._.IEF__o_LE I 4ou_oL|. |ﬂ=_Ao_|.||
m D._LI_./ Oﬁlr_l_l_l _|T__I_|_I_O|_U|=._
10|m_mmA+ g I E N
_._mwaﬁ_o___lo_ng P : 5 W KE 2 N
mii_|m+w o o oy 2 L X°E T%En_r;%o
.uTMx_oleo g T Hyco_e7
._|§|40=__A 18 G o_m_._a tEHl_._
ER S R S n & = HE D"
anl..ﬂ/u_._A.m.ﬂul _ bl .W_u._._m__.__r __AﬂuleA__o
e I T g N2 3 R
__A_._.u_/_.n._”_”_”__l“_“__lo__bxo @ﬂ_ ™ ._m.u_.l_l _ |I_A1LIE|___|O._M
:.I,I.Ho_._x_. o |9 | £ __m_._%_ ﬂ;ﬁuol_.F Ae.__.___ﬂﬁam
%mw¢OME SR |8 i T S e
il A_Hm____Ao A )| 25 <0 o _Asm__pg > L mro&rﬁwm
N;l:._m_.: _.__.__JE 1N __o_ﬁun OLE_Lﬁ/
< SR L flghl L %0 o ok R S w0 _ b
< __A_l N_.o 1] oK RS ‘ | - K0 ~ 8 _ll_ ol ol
< s 0 ‘ _A_.u_._uon_|__._ |o|ﬂ=_r_
s - I 70 b Ko / oo RO S _L/.HOMEE
u_.&ﬂgﬁwrxl_mmm f __oo__AAHEDIL_. x_o__o__IOAm._Mo
N o r w M_@__ﬂmm_g LRI
P __okﬁﬂ i 3| 2 s b~ = __A_ﬂl_J__?
X0 B ol = : il G H — Lll_..mA S !
1k id0 E U Su o bm = o) TH 1o NI mm_o i {F ol ©® o
730 Hd® 3o H & o o 03 = Rr AN o KO
A._ﬂ_fToIE._MOMﬁ ? ol_%xﬁ_ﬂjlw wanu__%_%ﬂ
RSN g S E T TerEy
N E =) Al_m_eo_____ﬁﬁmoﬂ_ _;._r_._mro.mtdm%
Atoll 0 JoF MWK
LMEHA_:uNU_mDu. oe:.Fw.b._ﬂm
agoud = LT AT
|ww$m.z,) @Mra_eﬂ_g
TEFREEE R N
3 ™ = N e L2 50 = oo
45___7|_,._%( O_Eﬂmummi
__Aoom_._._uxmm_ﬂﬁm mEHuHI__i.xroW
e o o 5 o B % < H
s D TN 8 L a2
© WMEELATH
ﬂ.—llllr
N m__o_._._O__._._

107



Parameters Value Unit
Jump 1 mm
Velocity 0.5 km/h
Sampling
0.55 ms
Time

P AR 22>

Ofor

Ot 2| &t &

olmf €2 7IE5x Clo|EE 7HX| L Wavelet(WBC) S &oll OISHES st i3zt 22 A
M chXt oiolef{ot o|F Mot tlo|eE w7 = A & Helo| et YEE €2

% Qick,
ﬁszm—”Bm

{ he Az oxt, S= o
oA M P2

o
-l
N

>~

TS LIERHCH EYU2 7 2d RAME 2 O Jtazd
Mg ABsIND ABHoR AN AT TS EHSIDA S s oEHE
HE =elg = AUt
2 T T T T T T T T
15 1
’g 1k P —————
£
&
& osf y
—Jump
0 Test )
— Simulation
_05 1 1 I 1 Il 1 1 1 Il
0 0.5 1 1.5 2 25 3 35 4 4.5 5
Time (s)
<EHIAENAL OIS OISEZ A JHAE2E9 Hlw>
(ch) 2
2 oo MUHSIE Sato] Aol NS moty + YES,
IS5 E we HTE XHB5 o|5XEE2 S50 Ao ottt
E & FRCh ool M2l DpYoM Zdst Lo|== Fa He
0.1~10Hzo| erg &ofl MAHEEE stRCt
i 7 T : :
—" 1
| B =
Jump 3mm : <umpE|
— Jump 4mm| | —Jump 4mm
%
E - - —
‘“N
"o 8 2 53 oa 25 8 3 = 16 18 2 22 24 26 28 3 32
’ ’ ’ ) ’ ’ ’ Time (s)

mEeas) (b)

<s€ HZ0A X BHat Al Ot =&(a), OIZ&EZ(b) HI>

-

07
o
e
10
o

108



g3 = Al
o o X _ <k
— 3 — 5 Ko o © % il
mmmm mmmm T m T T T m na Rl O K o__._._
EEEE 1= Lomal | A A ol g -
3333 A 3 _ : 1 E 25 — —1— —— o 1ol
[ lg B | 5 - DL WE
o m © — OT = O N
s S B 5T 5 WS
& 2 I . W o g g
w_m © o~ HH.I s R Mo
4M\b/.1 2.w.\ﬂb R o o 0 (am) w i
zm(\xﬁ s — Ko i 1& i 1R H = ._.ru_ 20
. 0 . 3 _ RIE T oo g
2. o = 10 <0y o0
= 2 oo Moy X
U 4 KD K o " F
= : o A o s P WWUHA®D
o a1 i 1= 7 1% MO K & T 5
5 a ml_? : e ol . RN W -
T ~ o e 0 > o~ L — —~ o - "
o - > < oo 2 2° of 7 I E
{ww) “deo <0 - ® 0 o = =+ —
N <0 ~ R E E = ol S 20 O T
.mm_ L] W.JI © . = TN H_I_n _._._o _A_l _/m
E E Ro ] it
EEEE _ o < bl — K {F — TH
EEEE o < £587 | B KL 1lg | ls W s _ _ % g
3333 - zsa3 1% = T of W < 3 =
|11 2 1T 5 L s oM o® o O
18 il HERIEE: H 4r ~ = o o
ﬂ » ~ % o N U om
id 0J - =0 0K md ©0 K K _A_-._
5~ ¥ L . 5 R
S = 3 K N L N
TE— o .wm\)mﬁ_ <0 L lo L lo I Tod K W o i
N AE F o R b = 5 g o0 X Rl g £
P TR 2 FEEm e
oll N 2 o) KD o
v e 100 2 Kl T A Mo
. « v Ho v m — oF ol
il & H S o <0
2 hay - _ _ - R
5 o - o 2 5 o - = 7 o =S|
) ’ 5 F () 00y (wuw) ‘dsig ELORE

(
7
=
Ct
i
7}
HA

109



o YZHEY

gap H0lEf
(£A)

(1) &2
(7H)

0]

@R
I
I

SHAE Fag MME &8t Ak &8 427 Y
2 CfA} 452t gap HOJEf 4T =l o e AT

iyTEse - ‘

el

g

AHo| ZHHolH dM2Md AT
AL Y 5 EXR e
e
BAPA X Z7IX| o] AprA el XY FaE MME &8ct A S8 47/ =2 X
o BAKNOE UM HE ZItE &85t0] xtZe| o|=zof wE X H L9
AHHRIE AFstES sStUCE o Btz +3m=E HOo{== LXIF o[SA| 2o
ofst Hdek S2E nH™E HEIt otd XEHe FA A= 2ol H el datol cfet
SFEIF YME = At olEet it HRE O MEststod 2A 57| s XbE
o ofd HE oM MES Soll A a2 ASstn xtEel HHMME Sl
= ASZntet HWste A|IAE AE2 flet MY EH EXE JHLsiUCt
A7|FAAXE el EYEX A
Aol &2 FH5Y| o ool MUXEE MASID XtEe| HSol cfst 7t
Hro| HEE Soll Al sl HelE FESL + U o] XS eolo H
CHzbaof| CHelsto] elel HElE FEot= ATE Fa& S HE Uct X[k xtEO|
dldel gak = chXtEEo| el Mo{Z7tF o|FO{ X[ Mo{7t BtAE MAZLS 1S
T S 2R Oo|EMeE ZHst|ol= THAITE AUt EBE XM EALL] 24
Mol duz|Eo| deAlo ot 422 45t 5101 ERSH| OH 2L 7| 5t
<ol cHst Metd 2 a2 elsto]l SHAIAM 2°0l2 JHX|LD Ut ol ek MetkS
=557 fIstod Xt et HHME FSoIUD, HMAMIE &dnt BHEsSt=
712X HO|HE &=Estn Aol otd Fx= oA 2o ofsiHs gelg = AU
= g 58 EXE MM o|SEX|, EEHOEX|, A2 F25t0{ A SIUCt
- MA O|&ZX| : 2,000mme| HO|A floff MU LS MX[St0] MAMI} =25
T AUs R ZE Lo ofEeot st= FEE st MAES = 2st &

110



- MAMolE SEMOER @ MAM O|&EA 2o MMt S&lols L2t Mol £
ANYEE Mog = Us X
- 0|&AHEl + 2,000mm
- O|&&%Z : 2,000mm/s (=[CH 3,000mm)
8 lls]
T i =
p
A4 THE(Z
- CHRt @ MA O
£2 st Oix
724 ¢
® 1% 0|&E elld 5 x| D™EA 2 set
@ Ak, 5 oM =™ ZHx| 1 set
® 1% 0|&8 ol B=x 9X| FHA| 2 set
@ ™MufM 2 MR HO|E 1 set
HMES 7 ¥ FEE MEEA
@ e dME AZMoZ o|sstHA FEHY = Us FA
@ H =2l BDY= zciet dFolgy MES ALEsto] FHE =23t
® ZH=5E 3m/sec 1E2Z 0|&ste 5 HAE ©=x7t dojLIX] 28 1Y
@ T2t E™o| B F s IRl ARBXPLE HelsHA olse = JUEE &Y

2 Ebdl 0S5t AIAH
=M FUME o|So| EolstAE dA
AIN BODY : AL, BOLT : SUSK{ &

=

24207 3000

SPFC [@7¥ | RENGRE

(W BESCAIPTION [ aTaRma
[o1]

o8
DRARING NO.WK2ZK16-064|PROJECT : #nte &4 avas |A4

[scaze 1 4
TITLE _: Coneept |

|paTE 2076.06.01 |sHEET No. 0007000

e AR
111

] | ORaWiNG BY  H.5.S0NG| CHECKED BY
= | pEsIcNED BY _m.ssonG|  Siee




(2h) diole 58 ¢
o AlEMZE Eﬂ%‘ 5 HE
I
;= i 1300mm 1050mm gl
i |
1 i
T
xg !
[= e '
Z"Ol"m
‘ 150mim 150mm H 150mm
4—;«—»
i
: :
s ke
Casarsarenr T
‘ .
e
4 Eicicl " 400mm
1500mm #E = 0z

780mm{C At Hl=5

3
|

P54 27 2 B2E 7IET

NEgHz gd 54 NE=

112

CHEf fIAAMH A=




o AIRFER MM T4

Gap

Laser i
Sensor 2 Sensor 1

Sensor e
* | 4 I - .
I -l

o 7|HA MMz EH
SYTAE B AHM

-y




= o
Chst 22 EH(1.5m¥ Oo|SslHA Koz £EF) siCE 53| chxEEd|
et SM8E ApMl5] 2HESH| 2ls otefet Zo| MM 2t 2ol ™Mol Cish A
HwE Solf HetghE 2elsiict, SAFE2 MAMIF X|LHE of otefeb ol
HO|MMA= HEX|™E FEZ + U20{ O|FEQ| X7t 0.2mm &S =telgd
T UUCE Gap 12 Gap 22| #{0| FAISI] S=2=E EAIZIEE AlIME gt
St7| ®loH Gap 12 0.2mm MSStFCHAM WM 28 X[ Hx] 91 =4F). 2
Z1t ot et ol 3712 MAMIL ¢f2 Y Holee sYstAl LtEl-of, of &I}
e AYFUA SYZHDe} B MENE £ e AT YAz g
—— Laser
20~ —Gap1
—Gap2
1.5
] \
1.0 4
T s I
E 7] ¢/\
T 00 \
£ %ﬁ
o 1 L
8 054 | | | |
) ]
8 o
15
2.0 T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20
Time(ms)
<SR it 57 2
ESH RS 35m Wao|SAI7 BlYe a2 FHMet AnE g J8S Sol
gtolgh o= Uch of B FEHEADE AFHoA FYst= Z1et dH|wsto] X
M ESHE LA ool i3t B AAl sict
—— Laser
2.0 - —— Gap sensor 1
—— Gap sensor 2
1.5 -
1.0 |
E |
E ]
g 0.0
g 04
8 <4
& 054
Q.
@2 1
0 o
-1.5+
2.0

— ——
10000 20000 30000 40000 50000 60000 70000 80000
Time(ms)

A AlgAR Y 58 A

114



==V k=

) R

o E M 24 =M AAHS Aol J|E Ho{8 AMM(UA & Fof 244 o
x)o| st MAME FIHME MM 274 2 2o|X MA 17§ 4)slof Atzke| Ab

22 HAMSID ARXMoz SXEZLo M2 Jts

St HMofofl wE 2 HiolEHe| of= g Al
ok dlolef(ale &b, Zdol, & B 5)& FIs= A2H(XE BMY) S
7

AFOM MBSt £ HEE &350 fIx EE AlMst fx HE EHE

-‘%l 5t0{ RFIDE F7¢t

= m=d SHEY =YY

e

v®
M2 ~F0=2
Z5otAnt2

H2ze|

eHE®
KoM
A=HEAAH o2
gz HEi A=

i Q4 =X A|A"H MH 2 A E

(L AHE B Hdd
o MM FIMER HEE

- Aol dMME F7

ot A SLF 20l MM

ot wote HEstHA HUSHTX

JHIMZE MOlMAZE JhE eiste wre chxpR R xE of o o| Hof

MAME afiel Fetet 220 9IxI5H| o 2o SRR it FEre A2

B alel HeHE REY 4 UM EohES SMF MAMol HHAME Heks
=18 sto| 519t

1300 Gap Sensor =%} Ji&E
| i Acc_V

b 190 190 190

I :—
0 |_sensor '

F2 F1 H Rl R2
; }

b

I Gap Sensor(Rear) |

Gap Sensor(Front) (EDH )
- AA FIHEA NEE -

115



RS-232(7m)

RFID
2 [Reader)
24V[1])

AE 84 4 Azd T3 AFTAH WeD

G gAY A

s
—a

116



L’u—mmwm—l|m

T
BH A RES

Boo
A
4 1] 1
H
i [
2
% - E EEQ
H B H
=
\ ¥
1.
¥ .._m__|
H N ST H
24y a4y
R Mon itor(21 %
H 4 - o
H . KeyBoard - = KeBoard
H 4 = EL"_’J H
= B =
o =
| [21:11] ! I
\ Bi%ae0 -y o oo
AOEEM A2
" = & 60
600 i 66D
H HO| DESCRIFTICH HATERL L SPEC 'y | REH4RK
ol
(- 02
Wfomfé DASWIHG BY B.W.Lex GHEGKED BY BOALE {1 |DAAWIHGHO. wK2k1T 006 | PROJECT |HIEd8 A& Nzﬂ.'l'a‘d
i
DESIGH ED BY R AT Geog. Won.Les D&TE 2017.01.11 [8HEET HMO. oo ooa | TMLE Gontrol Pa.anel |
T I T T T T T T T T T T T T T T r T T T r T v T T T ™
: FWO AW e BETAWIN? Darewn? Al AHIAF w1 1R-noe=noidr e Aad sl Ll Biwisie 2e1 Pand @t 1 P 0T e Al Ao B A
= S = & = S S|
g HAY A=AE 24 SAH A" T8 AAEAD

: D 0 [ O
i — GAP Sensar e N TR
CEETEE T i 0 ff —
i I
TR | ] T Tty I
10mm | Ep | | | O T
4t 20mm o B I - E 1 - | I I oy 0 o
H i = EIEN R
1amm [ ! ] [ ]
?1%&7| &7k
L
e
et M R S L IR o S P PR 3
HO] DSt RIFTIOH WATERILL SAEC O'% | REHARK
al
o2
WIngEA DRAWIHG BY B Lew GHEGKED BY BCALE 11 |DREWIH@HO. WHEK1T 006 | PROJECT [NIEAY A& Higl,ﬂ\d
DESGIGH ED BY W, Les Beog.Won.Lee OATE 20170111 |gHEET MO, ool oga | TTLE Bengor Brachet |
&g gAY AEAE 24 S A" AN i3 272D




IAAR Tag 718 Ax 2>

o At BAYE HEME 24 FY AAH A 25
T2 2E MHELHE el | =7 | dXI9X
UMM +10m #HOo|& set 4 KF2FCH K}
AH E ea 4 XI2FLY &
aHlA set ﬁ—:—g‘jﬂﬂlOI%(smps—converter) ea 4 X[F—C‘;L:;
Ol O|E{ & A 0| (Tt BNC) ea 4 | K2y
2{| 0| M4 1 A{(0.5m) ea 2 | XbECHR}
of XA o]l = (MM -E{O|d PNI=J0 PN
U [GloleZE A 0IZ(E BNO e | 2 |H2U=
HAS A 0| E(smps-E{0| 2 ea 2 | KpEkL e
RSE! T MM ea 2| RhECHAE
AZA Ol Z(MAM-ED|E) ea 2 | KpZECH}
ZtEEdM | HOZ(HOo|EEH M) ea 2 | RpELyE
HOolHZHA 0| =(E BNC) ea 2 | Ky
HAS=H 0| E(smps-EH 0| ) ea 2 | XY E
M/ Ol MMM /7t =AM D™ K| ea 2 | RhEChkt
WM [ xparoyxr MM D™R D AAK 1 ea 2 | oyt
M A MEHZER S2) ea 2 | Rp2FCH AL

118



KFZEHMN CO|=H|H 2E(4ch) ea 3 | k2L E
Kp2EAMIM OB Q24 &bk set 3 | k2L E
O =H A = :ﬂHtl.:oI FEFLH S
M AHO|2(SMPS-2 &) ea 3 | KtEFLHE
OOl E{ =7 0| = (Tt BNC) ea 12 | X2 e
ol 15V(8)+24V(6)+5V(2) Ch 16 | Al2FLpE
- H 217 0] 2(220V) ea 1 | Kpays
&+ M A EH + 24 O] K Al A ea 1 | XIS
e
Hole &80l HZEHEK &7 set 1 | XtELHE
RFID-Ant ea 1 | KpZFCHAE
RFID-Ant CHXPAMX| X2 ea 1 | Kp=ECykt
RFID-READER ea 1 | Kp=Cykt
XA RFID Ant-reader cable(1.5m) ea 1 KF2FCH K}
25 rs-232 =2 00|E # 0|2(7m) ea 1 | KF2ECHAE
M2l(24V) B2 0|2 (SMPS-reader) ea 1 | KFSFCHKL
Tag ea 5 | HE
tag-jig ea 5, | H=
Hlo|Ef CH'E(32ch) BNC $AEK-> AZZE AZM 23 | ea 1 | KL
Me|& | AZSAIA"- | NI A=7| ea 1 | Ky
Al LABVIEW(software) ea 1 | ks
= & 24 Kb 2k =
%EFEﬁH Oloo—|oxl ea 1 X|-OLH—|—
HLUEH/ZIEE/0IRA set 1 | kpELs
o HE My e AlAE SEA
E 3 g 1
ZHAZE 9 SHQ 0| 2AR0| LHet = | HAUSH Mzfe| 7 et XpP|BAE
ME|M | HZ20 = Sl HHEU: S Ao 2FMEE Y AU HolEo 7]
*F|AFHEEL] 71F)0S5mm— 0.02mm dist of| = ofidH| 75
A FA HH] 28 A SEAF
To—wa_H | —|<.j:—|E Otci xl_;,l_g?_;gcenxl, 'E‘%HI xE-ljnpoﬂ 917;‘;'-_} %on
284 | *5H 2993 6% - 1H(ASH) 2 sio
=2
e ZRIA T 200m/4A|7H — 6.1km/4A| 7t
A Al F=EH AN At o] =gtols O
I- \ JEOTI.O—; Ol-ﬁ-llzlklgi‘—l H |_'I _I_—lTI = —Q—I_I O!_I‘XI_E"'__I‘ Xl‘%?ﬁ)’:lxl‘ E¥E| OI—?( o —?—l_é_l‘ %E
OFF A x| o x A e e | [ ] (L r-EL L= g
2| B MY s XA
Sk HHME 2E ZHNES2 2 X|1 B4 AGT, E3& & Ef 488 HEAR
=2
T 2% Al E} HEA|ARI) HE 75 e SPNES=E=E=3ptC
A|ARIS B9t W=7 HE
EA4QA7F S0 E M =
AR | 1M0H /2 < 1270Y = 19 280 AZL8A =0 o ZH
=gz QX AQ08 Azt
*HME AHFZZ2010 890z $3A|

119




() ool 58 & &4
o 7|AA AlHM AZ
- AEEMN HEZMEASAIAEES 285101 J|AH AldMel HIZMElE ASste
HEHH|E 0|83 Y +EHSS Soto] ZMEASAIAR | MY ghol
- RFIDE 0|83t YXYE HXE ALHAAlols Bel SUXR X412 o|SAlE 2
g dXZ2 2lsto] AlZ[do| HOX|L AXMSEA|FAEE T HE0| f&
SHA| g2 Ao E HCHEol XtE £ 5 0|28t fIXHX 2 HE Ek5to 2[4
X stE= A
- Hxel Y2 2 10m 2ol thelE ZEOIM 2XHH L (5mm/10m)LHe| HEEE It
X0 Miteldn =2 22 =0l 2olstod Zet=o] shtel M EtE HELR
O|F0f M U0 ctHE O|2ofMe= HEMYE HAFAAHNME AKXl gfo| Lt
Bttt w2t Moz 2fdel oM FRolAM Ldsts Ao gUES2 HYes
Eolstod =&StH #HTo O|MAMElE HEY & UAL2E XH20| FASIHAM 2
ol CtHZAM ASE 5 A et I ChAgo] E&55tEE 74510 £
SR, AlABoAM EHE 4ot s adel MEfE ASsSHo{ H| W FZA5H0
event M 2[x|of| zjdo|Zof 7+, Bl &St HAE Eelsien &Yzt &
Hol| et M2 AAl
- Ol 3o F&oll EX7F X wf 2y Echol MEo| Mo w2t Ast E2 F7
St Alet= Heds| xto|7b Aol AFgol MERXES J|E(4st smm)s Y A
gste 2e 227t YUSLt, HAIEIZ SME astlge 100l8 & cHelz 3
L Sto Oz 2 ZAeEAM MY WHatFo|E 2hE o 5 Ut
A = ol =X AHlI St ol =X
== o g 54 ANAE 28 Y 58
AEde guolgo 2 5%
HISUR : 2017.4.7(2) 14:00~15:17/ {7 |2:245/ S start_time
- 2017-04-21 050252080 PM
Agus| o8 MBUE olgnl T4 53 M I S T
HE =5 AT UE} : 2017.4.21(2) 16:00~17:00/ HH 7| 2195/ =7 "“?—“T*;—‘O';;En r '“1';5']'5 L:'J'S:; hr‘ ':.1:'3 el;;\;e:;n - ;ﬁaw h;iwsno?a: e
1 15 & B Ol®O) 2+ = (mm) 3| 0151558 0712404 0.133698| 926837 0151342 0555215 042
2 5 — HEds 2 ) H 3 3| 0252131  los3sa| 0.042722( 1005726) 0252052 0254122
E] 3 HE 25 o s 4 0352052]  0.701004| 0272395 1008213] 0.352052] 1006549
e e o e o S
5 1 2~ A:.; :’g 0573328] OA19141] 04705 1007649] 067542 Deels3] .01eal
3 19 —_— 0B05652] 1540928 0505818 2536387| 0233638
= B ] =73 9.8 5| 0905693 _0905995] 1232901 -De8ral
2 2 : H“:?-].SU; 160 _ 1 0639116
) 1 7 72 K B094mAIH 11Km 7|28 © —
2L 5 B 1 35 |eswin ANGIEYE R
i A7 3 103 111 — 0553175] 0.
12 3 10 165 52 E &7 1257944
. ) i} 104 105 1z671794
= : 12 i PR T ez
15 4 13 92 44
15 ?2 14 57 56
7 1 T X =
18 6 1: 2.: 415 FEAE BOAN - )\]ﬁEC-l! 7:": 13 K N
i; 1;1; 1:51 18114m A% IKM 7129 | (800|—nJI lOkm/h _7|¢-_a:>‘:’l-|Jr 5_5_ _7|¢-_ODH)
Q o Ll
ASE o=s(2E 5)0f et xiay v g | - Al20I1SO] 1A, T S LhEo
-> EAO| QYN FRE 91010 F/1NY A4S ¢ =5 ER oojy & M2DB =&
- 220|204 32 1=(800m, 1A|ZH
- 17X A&8 7ts

DA AHM 5 2

120

B[}



coan i b

L Yt Y o F0f ZHH(Cm) =
~ 0|5 FHZ2|(m) (0.1CmO|L, AIZ|+{ 90% £5% ) 2 0l Z0H EHAH(mm)
= e PEC
L S R rrre e e r e T il Ml
Event BrA ol x|(H2]) &l —q Sl E0IS0H ZvF 29l o gy ckxt gol |
50 4%87] 4533864 32| 2920827 22| 2645842 -0.395692]] -0.216961
51 46??S 4639901 05 0348684 045  0357308]  0271544] 0546095
52 4698|  4703374] ——Bo—B4e6Re—T S ——6963042 0486231 0041893
53 4707  ann7f[ [ 47] 4671047]| | 46]  4536246]| 1.965257] 1.138125
54 47236 4727955 pam TrIEeY o TTeEE T -048232 -0.790425
55 48573 4863333 0.88] 0870187 101] 1141384  0057547] 0243307
56 49822 4989194 055 0596913 19]  1922785]  -0.381695]  0.332059
57 510.7]  511.2509 053] 0550197 29| 2887663] 0026402 0213739
58 52068] 5213731 0.85 10188 093] 1016259]  -0179097] 0010177
59 530.63] 5314378 047] 0529108] 035  0376178]  0460437]  -0.339369
ol xloadl
0|4t 9le o g 22 E

34 4 Tl e A i

rose M an oty G Do Ol

T|AHA AN T3 AS(HEAZ)o HHGASAIAE AS 2o Hld 24>
MBI RAEE A AS &4
7144 AMAMEE Solf d3e AIZMHEASAA- S AHISAI|FAE T XPY|
Fad ol EHAfsto] XtFo| TSt Sk HEE ASSIULD ASZAL EMAA
PHRN ol RFAEHS 0|85l ERFY-CAM=zMISedds d=2HS =510
HAES AE(25km/h dHEEE M5t &5 A E)
<YM
ERGHUMIHNSEH(106—->101) Tt
=N, 5
=N QA mm)  AEEEH(mm) TE PE5ZF(em)  FHEZ(cm)
ESu 2.254742 2.395339 Z| CH 5.944009 5.427484
ESEN —6.29197 —2.272362
CERE (mm) EMUS EEA S =4 (cm) EMUS IEA
1.0\ 2k 530 541 4.00] 2k 553 559
1.0~1.5 31 22 4.0~4.5 4 4
1.5~2.0 6 4 4.5~5.0 9 6
2.00|¢ 4 4 5.0 O|&f 5 2
A 571 571 571 571
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ES 1.635421 1.719563 Z| CH 5.388042 5.247704
ESEA —1.782768 —1.835419
EHXHE (mm) PEUS e ZH (em) PEUT e
1.00|gt 544 545 4.0003t 559 563
1.0~1.5 20 20 4.0~4.5 6 2
1.5~2.0 6 5 4.5~5.0 4 3
2.00|4 0 0 5.0 ol & 1 2
A 570 570 570 570
RUHUISAT|ELET Aot A AS 4 21>
- BMZAIE S510] UAXMSEHAD|FEME T EFAMAM AXMFMSSANIX Ast
o 2tzh =tef ol 571702F 570702 ShXpyF ERSto, O TRl B A ZF(Z2HA) 2
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- 25 HEMEAHASAIAEH Al S Sotod L2 AFSA| 0.5mm H Lol A
90%0| A Axlet=s AFZIE Sl &el
- AlE Z3ol| tfstod MAsI AL st= & F AF g2 ofef Eb 20| s EeR|
(27|20 2HS flall d™sl =2 ZoilA)et O X|™&o ASE 23 g2
=ofl &elst &0 eledEZ Felstd &ole = UF
CIMBEAIFEEE 5H)
<R o3 <ZE Ol 30>
1] (km) Z(cm) =XH(mm) 2%l (km) Z(cm) =XH(mm)
0.122 4.097576 —1.6434 0.122 1.446115 —1.6979
0.332 4.67665 —0.08962
0.385 4.6174 0.351085 0.385 4.87452 —1.39277
0.390 5.38804 0.010153 0.390 5.13155 —0.14974
0.419 1.981686 —1.5354
0.722 4.228696 1.71956
0.802 0.736621 —-1.511
1.825 4.90939 —0.30753
LAl (km) Z(cm) Rt (mm) 2 X (km) Z(cm) Rt (mm)
2.861 4.95442 —0.04792
3.072 1.948337 —1.8354
3.282 4.72758 0.913335
3.283 0.742992 —1.5298 3.283 3.716227 —1.5326
3.389 0.249903 —1.7828
3.495 2.238507 —1.6604
3.905 4.99822 0.508982
3.905 5.2477 —0.41946
4.223 4.22843 1.63542
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o 20174 5¥& 17 ~ 19 : AIYct - EXIXHCastlepine SAIRFZ AL, Q=2AH)-7H X L 20|
LX) §elE &sto] FX}b g

o 20174 5¢ 27 : FXIAte] FEXIoISAM(LOI) X

CASTLEPINES

FUNDING SECURE INVESTMENTS

Asia Liaison Office
35th Floor
Canal Wharf Tower
7 -3-2-3501 Toyosu
Koto City, Tokyo 135-0061

26 May 2017 t: +87 (03) 3532-3431
f: +87 (03) 3532-3432
www.castlepinesequity.com
The Board of Directors
Kyushu Country Club Corporation
Nikko Energy Development Company Ltd

Gentlemen

Re: Funding of a 60-km Magnetic Levitation Railway Development
Project at Dong Quan Lake area, Soc Son District, Vietnam

We are pleased to provide this Letter of Intent (hereafter, “LOI”) in order to
help facilitate the above-mentioned project. And, we thank you for your
continued interest in Castlepines Global Equities Limited (“Castlepines”,
“CGE” or “Investor”) and our investment program.

As said, Castlepines is a private equity fund. We are not lenders. Rather, we
are long-term investors. We invest directly into projects and assets such as
the Dong Quan Lake Magnetic Levitation Railway (“MaglLev”) development
project (the “Project”), taking ownership interest in the Project and then
leasing the assets back to you or your partner company (the “Company”) on a
Triple Net Financial Lease Agreement.

Castlepines’ preference is to invest all equity with little or no debt. The equity
is sourced from Castlepines own pool of funds and from large public and
private pension funds and we typically sources the pension fund equity via its
partner banks (the “Funding”) who are J.P. Morgan Chase, UBS, Deutsche
Bank, et al.

Before investing in any project Castlepines seeks to ensure that the pension
fund required return or indicative “coupon” on the equity contributed is
secured. The coupon which is in the nature of preferred equity must be paid
without fail when due during the term of the investment. CGE requires an
entity with no less than a “BBB” rating from Standard & Poor’s (or a
“Baa” rating from Moody’s) to guarantee the coupon payments, “come
hell or high water,” an often used term in lease contracts meaning there
is no “force majeure” clause in the Agreement.

Any profit over and above the Indicative coupon and other expenses are to be
shared based on the allocation of shares/units in the asset ownership.

You have advised us that the project requires about 265, 000,000,000-JPY to
develop the facilities to be located at Dong Quan Lake district, Soc Son
district near Hanoi. Development permits have already been, or are being
secured including EPC, O&M and OFF-TAKE agreements.

P
=
=3
Pl
rir
0>

71 LOIE 7 HEH H5F 257 =S

127



o, ZTHE 4, 2 =, 2

’LFEHIAIE 7|§9| Trang 2[4l AXHE(RT) 2 M2 uH, AT éraorm =3l &l
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W& OfAEEY F2lof ZHEh MOUHM Z (LS MAILE EH=2] CUKC)

* ZYPA, =Y, 0j=, = HO| MIMAIE dE/L4EMS

2EA 0 ASAMI(San Jose) Al / FEMETROM (&FSAMIF 1270 AlEH odgts])

Tl Atgt

- 2016 8 MIAMAIL TA| HEse HTAFTIL FWH SHEE Q6 Al
Mol Ze nSHSCHBRTAI AR T, dTE 744, o=Zet &5 o =&
wssttel satEt 5)g FEskEHe g2 o

<|\_
- PEMETROMS| CHFOI[7 Bt=2ol mEF2} WSsHTH, Z[AATH, 2aE XY

ofZ Atel

As/MAR ol A7N(BIAF 270 FME) 2 srEol SxE HE U Jge A
WslD, BHEo| AAAIR(ONKC) S TAIslo) AT EAsIZCD Mokl
- 2016.11 : CMKCEHETH3H) ZAERZFE 2HE, AMlo|ut iz 2 MoU M Z

«MOULHE © MESAMAl ZERMEY Aol 32 5 Hx
ol Mool 2745t0f FEWETROM AL R0l ZEMEL H o]
THY AR ZIMARIO] ChE M BHAHS SIS0 Rofsichs Sebk

7| G R PT HA[(MEM Al S 22 LSAH AIEEE M Xﬂé Atz &

S
EAel AE & EAX oF 1508 EH4) (MOU: £ES MIA| -’é—i.‘ SH 2 TE ©=x)

L]
November, 2016 r
F-1626-11-2016 FEMETROM
o e Wy
Dr. Byung Shin
Director of for Lrban maghev program

Korea C (CMKC)

Mr. Chisng, Jang-Wha

President | CEC of SUNJIN Engineering 5 Architecture Co., Lid

FRa: Mastar Pian for Comprohensive Transpont Upgrace and Management System
Dear Sirs,

thmuounumnme e city of San Joss i sager 10 recenve the
Master Pian Proposal earier o wnmmmwwm

system for the

Wa confirm hmhmdlﬂw Mmhmhmmﬂﬂm
such as Feasiblity Study and for Construction Works o above masier plan

‘W ook forward 1o collaborating with Korean suthorities and companies and should
mmwm.mmmmﬂtwmum

Sinceraly Yours,
/EM
Antonio Vargas
Exscutive Dirsctor
FEMETROM

Telétoon: (508) 2206-C220 Fax (500) 2201-8958 San Josd, Conta Fica Sabana Oealn, 3¢ @ Pops, 100
e 3 2 o,
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San José, Costa Rica, February 8, 2017
F-1659-02-2017

ID)r Byung Chun, Shin
irector of Center for Urban Maglev Program
KIMM, Public Entity of the Government of Korea

Mr. Oh, Jin Won
President of Construction Management Korea Consortium

RE: Memorandum of Agreement.

Dear Sirs

We have regeﬁvsd with many thanks the news of your kind interest to cooperate with
the realization of a Feasibility Study for High Technology Public Transportation
Systems for the Metropolitan Area of San José, Costa Rica. It is our knowledge that
you expect to begin this study at the beginning february 2017, with the contribution
of public resources of the Govemment of Korea, to be executed with experts from
your country, as well as with a team of professionals from Costa Rica, considering
the successful experiences that your nation has in this matter

The politan F of of San José undertakes to cooperate
with the implementation of this important document, searching all existing
information regarding the subject, and informing to the Korean experts of all aspects
related to this matter, when requiled or necessary per your consideration. We will
also ¢ in gs with public and private sectors and
institutions related to mobility lssues

\We remain for any additional aspect that you may need to extend or clarify regarding

this letter
Qﬁ/\«\mn( f Shin, S_!yunq Chun

President
Construction Management
Korea Consortium

Sincerely yours,

KKMM

José - Costa Rica. Sabona Oeste, POPS, 100 none y 75 oeste. oficing Mmand derecha
dela 100 ceste. | A
4 (506) 2296 - 0497 |508) 2294 - . OA90 [S06) 2276 - Q226 www Jmeom.o <t

FEMETROM

oty MO T AT

‘San Jose, Costa Rica, February 9, 2017
F-1662-02-2017

i B‘yung -Chun Shin
Director of Center for Urban Maglev Program
KIMM Public Company of the Government of Korea

wr
O, Jin Won
Kaorean Gonsortium President Administration Building

RE: Memerandum of Agreement
Dear Sirs:

Gralefully, we appreciate Ihe visit of KIMM officials in which we axperienced
axiensive explanations aboul the Magrev system of South Karea

It was determined that the Magrev system can be very appropriate for the high-tech
transformation system for upgrading the transport netwark In San Jose and its future
tramway system. FEMETROM considered appropriate signing a MOU for the
project, as a projedt in PPP mode with CMKC, and we agree to carry it out with the
part of Korea, We agree to participate In subsequeant form, and by mutual agreemem
a joint wffort in which the Korean party invelved in the project as a pariner. A first
pian in PPP mode by agreement coultl be signed to September 30, 2017

We remain at your setvice for any aspect that you wish to extend or clarify from this
letter of intent.

Sincerely yourg,
— =
b
Janapy Arala Monge TG, Jin Shin, Byung Chun
Major i Jose . Prasident Direetor
Frosident ETROM Gonstruation Managamuent KIMM
Kerea Consortium

Ce 'faeuhln Corpatation
Archilachire
Dﬂ‘ M!UW Eng Co, LTD

l-cwamnu banm Gesde, 50 k10, 100 peste, 166 ner
Sifhons &wmmlilkaqwuv?ﬁma_an:mmmuuamuhn

- g=A =
MSMA BERSY AZFES st A FS A7 MHSE
FS Atg &2 SR 2 ALY FT
(3) 22|H7t
o &M @ AZ[EI HIIE2IA A= w2l AZ|FET SHEA(EEE Al, Negombo A,
Bopitiya &AlEAl) 2t &g dZste SWEHZ(SE AF 57km)
o FHAIGH| 1 2= 4M AR
O AMAFZ ghAl ¢ QIZEEXLZ BT 4
o F3Fq
- 20174 5¥€ 18 ~ 19 : AIYHE-FXIX}(Castlepine SFAIRFEAL, A=A )-A[&X}H(High
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(4) olet
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o 7|cH
o ZHMAMo|M 2iradz AEE LF Xdo| st=2o| FAHPHM (AP Corp.)2t 2k 300{A7Z!
Helsh=2 sX| A (EDI AL SH=AP|EMER HE FT
O 2016. 9. 26 ~ 30 MX|MEHZE Sl olztl =& FZT HE =H
o2&
- Hsllzt - sHolH s& A&
- HBI Al EAIEE
- AEIZEA] EAEE
- HAHA EAIEE
* HX| Ofo|™MET} ofzte] EAIEE AMHET M HEVIs =M MEs5t] SESiF7[2 35
Feod, #M dESAH AUS
(5) 2{Alot
o FH=
- 141 X 43|, ZlsMolu 2 FEE(EFXAN /AIEE(FAIE) el
- 14,7 -2 MOU &2k (FHF-7|H o1-2--NSW-Gordon Atlantic)

stof Al EA ol

Speed Railway Co.) 3X} &olE S =,

* High Speed Railway Co. = AZ|E7l HEZFE AIKA =Est ct sio{, FXHat
SME|H SA| AKAFR Jtsstn, AEZAD} o= XAPY|RAAEXIL 2|Mo gz mHoHSD
ol
=]

74 6" 52 : A|SHAF(High Speed Railway Co.)2t FX}AH Castlepines) &= ™ol9|

AIEE] @FAM & EMESF

PRIVATE I.LTMITED

l(;H SPEED RAILWAY
CORPORATION

June 3, 2017

Dr. Byung Chun Shin
Director, Center for Urban Maglev Program
KOREA INSTITUTE OF MACHINERY & MATERIALS

Daecjeon., Korea
Dear Dr. Shin
Mandate to Build a S7-km Magl.ev in Sri Lanka

High Speced Rail & Mixed Development Mega Project

Wec arc plcased to transmit this Mandate to you relative to the above project.
Mandate will be an integrated part of a more detailed and formal agreement which will

This

be executed as soon as practicable upon our meeting with you and agreeing to the
details that would be outlined from this meeting.

Of the many merits of Maglev., we arc particularly impressed with (1) the relative
non-invasive nature of maglev especially regarding the noise factor: this feature is
extremely important as the proposed Maglev route goes through a wildlife reserve
where noise or iron dust pollutions must be avoidced. Also, (2) the cconomy of maglev
(said to be 60~ 70% of the cost of conventional systems)played an important

consideration.
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