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Presentation Outline

m High Speed Rail Definition
m Reasons for Taiwan High Speed Rail

m Public-Private-Partnering

m Build-Operate-Transter (BOT )
m BOT Financing

m Spotlights of Tarwan HSR Project

m Conclusions
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Definition of High Speed Rail

m USA : >145 km/h (90 mph)

m Buropean : > 200 km/h (125 mph)

m Japan : > 210 km/h (130 mph)

m China, Beijing-Tianjin: 350 km/h ( 217mph)
m French TGV: 574.8km/h (359 mph)

m USA: 10,325 km/h (6,416 mph) unmanned
rocket sled




Taiwan Island

Philippines

Taiwan Island

Total area: 36,000 km® (394 km long 144 km wide)
' Highest elevation: 3,952 m (Jade Mountain Peak)
Population: 23 millions (640 people/km” )
‘Average annual rainfall depth: 2,500 mm




Reasons for the Need of HSR

m To speed up the transportation of 185,000

passengers daily on the west corridor of Tarwan

m To reduce the city-country (north-south)
difference 1n Tatwan

m To raise the living standard




High Capacity/Speed & Less Land
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Energy Consumption vs. Travel Time (HSR=100%0)
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HSR is Green Transportation

m less pollution ® low energy Consumption.

Ruec ROA

Capacity
(Passenger- Car, 45%
km)

Railway, fOthers,
30% = 19%

S S
R Energy Car 6% Others,

Consumption 25%

HSR . . 18
I Private Car : 71
B Airplane

50% 100%




One-day living circle

(~1978) (1978~20006) (2007~)

m Balanced development m [ .ess weather impact



New City Development




Reasons for Adopting PPP
(Public-Private-Partnering)

m[Economical Aspect
mHigh Cost
mBudget shortage

mPolitical Aspect

m] engthy duration

mGovernment inefficiency
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Z Zi»g ?{}e- “«)r{ ° (Government has to provide necessary infrastructure,
even, it is profitable in the sense of ROR)
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Br M (Procurement)
B4 (Build)

=i (Operate)
#t+# (Maintenance)

2 idl (Transfer)
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B — P2 LB

(Merits From Governmental View)

JF 95 P4 FT#2 {7 5§ 4 (reduce the burden of finance and
administration)
51384 A ¢ F S (efficiency of private enterprise)

ez = = PF R (decrease project completion time)

iz 2. ¥ 7452 7 (better feasibility analysis)

ﬁ-ﬁ FCR B 2. A F S (staff reduction of government)
f B 2. &A= £ & (higher economic growth rate )

b *% & #5 (risk transfer)
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ﬁ,’\' %‘!:v (Disadvantages from Governmental View)

£ HP T AR Y

(delayed or reduces Revenue)

Pral 4 A b B e

(Diluted Control-monopoly Change)

FAE 2 >
\.’r’\;’ ’Fﬁ’ HE }éLT '7‘3\‘ \:z);éi (No Guaranty on Quality)
] > oy
Eg] ’TIJ s A z_ =+ ??Q(Favorism)
0 ST o /_ AL
F ey L 20 FUR Unfair Policy)

F AP FIfy R AR

(if failed, government has to take over)




BEL—At e < T2 BLE
(Merits from Public View)

i 7]?5',??‘ S > (reduce the tax )
W2 PFRETE & % o £F & (provide
infrastructure in a short time)

{ ﬁ)g 3T eI 3% (more effective service)

e B T4 g (provide job opportunity)
By ’Jﬁ g3 ztig # ’F-,z Z_ 7 & (raise the profits of

the users and non-users)
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(Weakness from Public View)
¢ (Molopoly)
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May not be affordable for Low-Income

Fd 8 x Rl L P{;Tg,

Sell out public Concession to cover up the budget de
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If improper competition, corruption or favoritism
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Profit oriented, not human focus.




F A4 I [
$ BOT WA 2 BN
T e 5
A
EH = . t
sl A ,
A
4
A
A
' * o ‘ N S LTI ! : |
vV 9 | ‘ Y vYv | * | | I
2 ¢ i A G
' ¥ e TR AME(E Bl AN
v
\ 4 Pl A "




i | & T
i 7

o o







E“!ﬁ s (Fmancmg)

't (Project Fmancung)

A By (mining and energy
J[J PR BLHE IR = resources project)

vffifELH B T & (equity): 11 ok A\ gk HH Al
LA 5 (debt)
_.?_’ ﬁ]ﬂ t 7 (no full recourse
flnancmg)
{l_jfn’ux )\./ Tk LA S N 2 H ﬂ_.'gl*f al i 4
it B MERAEHE  (no claim to sponsor’s property)
o BN AORTEAL LGS 2 N B RL
(flnancmg evaluation based on project income)
o (H2 A\ e BRI A3 a2 H
(lenders usually will limit the use of fund )




* (EEE (Merit
. FEHREE HE 248 Rm, (&7

ik
E] -
’./J il BA"E' J//L |§L|: ﬂf& (The borrower’s risk can be reduced )

2. ’5@1 ﬂ:_ A e ié‘ /\ﬁk /,K 3&5{ ff& (less invested capital)
”ﬁ4¥2ﬂ§ﬁﬂ PN R R

3.
;PL o B ‘?El %ﬁ( i) (The manager is willing to take higher risk )

o Dl ATRERI BRI D Z IR, B
_/Ll-g,‘ EEU )({ (limited investors, more confidential)

s, A AR PR RIF 35 2 RIS T B M pi R
Eﬂ’f - (provide reward based on project performance)




Disadvantages

- Complexity of Risk Allocation

. Increased Lender Risk

- Higher Interest Rates & Fees
- Lender Supervision
- Lender reporting Requirements

- Increased insurance coverage

- Encourages Potential Risk Taking

- Source: The law and business of International

Finance by Scott .. Hoffman
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System Operating Features of Taiwan HSR Project

ltems
Operation Speed
Operation Type

Stations

Hours of Service

Capacity per Trainset

Travel Time

Line Capacity

Operation & Service Features

250~300 km/hr (156.3~187.5 mil/hr)
Express Service/lnter-city Service

Taipel, Taoyuan, Hsinchu, Miaoli, Taichung,
Changhua, Yunlin, Chiayi, Tainan, Kaohsiung

6:00 am ~ 12:00 midnight

800 seats per train set

90 minutes for Taipei-Taichung-Kaohsiung
Express Service with a 3-minute stop at
Taichung

Above 300,000 seats * 340 km per day (single
deck train)




Land Acquisition Taipel Area
Design & & Compensation Underground Rail
Supervision

Civil Construction

Environ. v
Protection

Eng.

M/E Core System
Rall
Station Construction
Ticketing Construction
Engineering
Electricity
Engineering Maintenance
Depot
Construction

Cost Percentage of Taiwan HSR Project
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m Tai-Yu Products
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@5 L (Risk Management)

’"'] {‘"’f" e 12 L4$§k f't% v :;F ]—LI g ( Main Risks
: /f\ ﬂ%}[, }J _-E'L [Jun (non-resisted risk )

s HIG (political affairs )

Jo 9K G (nature disaster)

.

>, WS (Financial rlsk)
a %‘"i; Hif r A ffrﬁ ( = n :rm_ T )JF‘)(bank reject to be guarantor.)
o A AEESE l/ hk‘di@%fﬁ JEEHE?

(prOJect delay/cost overspend?)



(Risk Management)

—— i

@ it lutk Z \ EJ—L Bnn (The main risks)

3. :r {/h @L lgé?ﬁ (technical risk )
o 0B RR A
}_L FH el [)nn (managment risk )

o JKGEHE

[{?] ,lfé EL [)Hﬂ (business risk )
v I/F; Tt* N [, WL qu 7 (without enough passengers )

= Jm

PEFIE?  (system breakdown )

4.
s g (project

DRI B A o 1 AP 1L 3% T e ? discontinue )

3.



(Non-resist reasons-nature disaster)

* RA[HL R E— KSR &=

l i, fPJLPLIII Ak HE. [LAR. &

(typhoon - rainstorm - flood - earthquake -
landslide - forest fire, etc)




(Non-resist reasons- polltlcal affairs )
i TR IWALISE S g rax it
"w A &4 a

wHIFAT (Types of risk )

l’l

> )5 4 B 5 & (war ~ revolution - civil
:[ A p‘“l » [ J Fk J""‘.F.I war - riOt)

: H‘T k ’E:;ﬂf,-%:”lb{“}f HZ %&-Knuclear accident)
AR WuE, BBE., B 2T
ZHaEh. PR, MG TR R 2

'ff ruj (Robbing, Stealing and Terrorist Attacking)
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5. HAIL /\f'_; (China Invasion)

c g;,l[‘lff( rE H J‘LJ_\ (changed governing party )



i 7 V5 JEL @ (politics rlsk)

i i [l [ (Sovereign Risk)

{i“ (HHTJ:M m — 1974/7 B JE 2 5
lnhk;,[ :E”}j{\\]_975/ F;t

- .ﬁé?: i il ym(Instablhty Rlsk)
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I e 7 M b/ el (mitigate)

1. Z2URE. fAEAN g3 )52 PR (indescribable fears )
o BB, B AE % S (T happenednegotiate )
3. {5 FHV RS £ 5% S (protected by export credit institution)

L
a. Prbe—illIEmeE 2 32
(insurance-not the best choice )




il % ml [ (Finance risk)

1. E{;ﬁgm[é‘a (currency exchange risk )
Fl| 22 | [ (interest rate risk )
« B {)‘t & (=1 3 A K| = (Prime Rate)
Sr L@ (market risk )

. JHH (raw materials )

e A JELf#@ (income risk )
o PN THRMBCERIEE, B }Erz,% PU {5

B A S 37 Bl i@ (cost overspent risk ) i dat
o FEARIKERE, 74(E-> 1501




TJELf@ (Technique risk)

i Hitfi
by

il 4 K| (difficult to construct)

—
L\

2. WEVE 7L T (project delay)

« K L“f’b'f\ L E0 2R B R A i, 1

hk‘ AF []'I (Euro—ChanneI project delay for 1 year)

3. % il '§§;§ (operation risk )

o JHPRIRE R O B i 5 IR
(equment breakdown in operation stage)




i T (Solutlons)

s [EREE (healthy design)

« Medium & Recurrent event 30 years

A B/ 4y 1) (100-year life cycle)
B e - EELE 420042 0t (50% )
HIER 28 - G=4.0; 5tk 2004 e E i
250km/hr N ﬂﬁ 350km/hr.rJ. i i1 A H25
miel; B K J J,JMJ iy T s 6 ME

1.




f R 2= (Solutlons)

—

LA i (facilities security)

1. g AN REH] - (EILARYEA %;{ il
Fh lﬂ f ]\I}’FJ j lm} t‘ﬂk [JLE [ri:; [f" L)J " HE\

e 7 5 4 (detectors for invaders)
2. BEehi¥ar 7 {5 1|55 (detect unusual environment)

a. /) (wind force)
b. i (rainfall)

c. =} (vibration)






$ R M b TR 5 JZ% (tactic solutions)
o BT IEAEREURL N HEOL 2 BURF I 98 28 )

(government invested private corporation )

L JLC \/. fLJ Lﬁ]i {}x. ,—”l IJH}J"'J 7‘:‘ E I J } ﬁ’) ‘!*'

PG 2% Bl R 2 H
(crisis task force and coordinating committee )
o WEZ R R NG afe i 7

(better decision making and disputes mediation )




P =2 Jdl @ (business risk)

il =z 9je&” (shortage of passengers)

£ (strategy)
' r{ﬁg@ { *t“ ) 1255 /R O 1 (market/profit investigation)
> BGLERY) S i Y A 2T (operation cost research )
, A8 1) 4114 % (improve the image )
5. HHEITE {‘f—? K4 N A 585 51351 (price and sales promotion)
5. . T if*rf}l 108 JE (comfort)
6.  Fafiy H AR R (business policy )




Independent Verification & Validation/Peer Review

Initiator/Sponsor

Owner (Government)

A
Concession

right

Equity Capital

Dividend

Facility

A 4

Part of Equity
Capital

Construction

Constructor

Cost

Concessionaire

Liability Capital

Bank

A

Operation Income

Operators

Facility

A

User Fee

A 4

Users
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Taiwan High Speed Rail




HSR Stations

% Two major stations. co-located
with Taiwan Rail system and
Metro Transit systems

(O Six new stations: nuclei of new
business district development




Maintenance Bases and Depots

@ Three depots

@ Three maintenance bases




Taiwan HSR Network

HSR route
Station (11)
@ Depot (3)

@ Maintenance
Base (3)

50 miles
|




System Characteristics

Total route length: 340 km (212 miles),

System ) )
Travel time: 90 minutes

Max. Design/Operation
Speed 350 kmph (218.75 mph)/300 kmph (187.50 mph)
pee

Design Specs for civil  [Based on European system requirements and
and architecture works |US AASHTO Code

The Japanese Including Rolling Stock, Signaling,
Shinkansen Core Electrification and Telecommunications

Systems systems

Standard gauge with interface among civil works,
Trackwork

core systems and European turnouts




HSR Project Items & Costs

— PlannineEamBeewACaistion

— Ur banpURhEEereuiiEmSEcton

HSR mes tloenvision & M orlitorlrle
Project

. US$16.58B — Design

— Operanenisalvienitenance

— Statien AreaiDeveE epment

Aver age: US$H65 millions/mile




Construction Budget

Total Costs: US$13.1B

Other Work,

- 1.9B . :
I\éalﬂteggrLrCBe $ Financial
ase, $0. /
: Cost, $2.0B
\

Station, T

$0.6B
/ Core Civil
Track, $0.7B  systems, Engineering,
$2.8B $4.7B

Financing Sour ces: US$13.1B

Bank
Loans,
$9.10B

“




Taiwan HSR Project Organization

Government
Authority

____(Bureau of HSR) [
|
o Taiwan HSR Company _m
_ i At (BOT Contractor)
Safety & Quality lnvestors

Functionality

EPC Turnkey Design-Build Design-Bid-Build
I




Land Acquisition




Civil Engineering Structures

Civil Engineering Structures
Total 345 Km

Earthwork

Tunnel 30Km
63Km

Viaduct &

(1 GG

To mitigate the impacts of noise and
visual intrusion, the project required
the use of elevated structuresin open
areas and tunneling in urban sections.




Tunnel Construction
Length 321m s

~2001/11/20

90.11.20)



eDesign Spec Is
based on the
AASTHO Code of
the USA



Standard Gauge 1,435mm
Two tracks

Mostly slab track
Design-Build Turnkey
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HSR Hsinchu Station







Rolling Stocks

Business Class Standard CI ass

! puaannn | e

L: 304 M

W: 3.38M 089 seatd/train
H: 3.65M Business Class: 66 seats
Standard Class: 923 seats




Taiwan HSR Project mllestones

~1990.07 Government authority
[ Bureau of HSR established

~1996.10 Government issued RFP
of the HSR BOT Project

1998.07

1999.07 THSRC started

construction contract solicitation
|

—

50 1d|92 1992 1d|96 2004 20/0)¢) 208

|
2004.06 Thelast civil work 2007.03

completed for track laying 2005.01 Trainset started
dynamm test on the Test Line




Three Major Construction Stages

m Construction duration less than 9 years (July
1998 ~ Mar. 2007)

m The 1% 3 years -- Planning, design, urban design,
land acquisition, procurement, etc.

® The 274 3 years — Construction of bridges, tunnels,
earthwork, stations and depots

® The 3™ 3 years—T'rack works, power supply,
signaling, communication, train control system,
system testing, verification, etc.




Conclusions 1

m High Speed Rail is comparatively safe, punctual,
massive, weather-free, clean and energy saving.

m HPR sustains the economic growth

m High cost, short public fund, lengthy construction
duration, complicate bureaucratic procedures for
constructed projects faced by many governments




Conclusion 2

m Government has to maintain balance among
overall social benefits, fairness of resource
distribution, effectiveness of investment, and

reasonable regulations in providing public
infrastructure

m PPP thru BOT 1s an optional solution to bring
in private capital & etficiency of
entrepreneurship.
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