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Abstract

Exploring oversea market has become the tendency for engineering industry to
sustainable development, since Taiwan's construction market has become saturated as
major public construction projects have been completed. The purpose of project is
therefore to assist engineering industry to develop oversea business and achieve the
goals of the White Paper policy. In this project, the project office has held three
strategic alliance meetings, assisted the execution of “subsiding the engineer industry
alliance exploring overseas markets”, studied the strategy of mergers and acquisitions
in engineering consulting industry, build and maintained the website of “Engineering
Industry Globalization Platform”, analyzed the engineer consulting industry’s annual
business reports, conducted 6 days engineering industry global talents training courses,
attended“ EBRD Annual Meeting and Business Forum” and visited expanding sale
group, studied short-term issues and proposed annual work plan of 2016.

By communicating with relative departments (including the Ministry of Economic
Affairs, Ministry of Foreign Affairs, industry public associations, academic
institutions) and utilizing resource, the keynotes of this project in 2015, "environment
optimization", "industry expansion", "business information delivery" and "market
opportunity seizing " have been accomplished, and through these works engineering
industry globalization has been promoted as well. In the future, the project office will

continue striving toward the goals of 2016.

Keywords: Engineering Industry, Globalization, Strategic Alliance
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® Procurement ref: 498 Country: Armenia

® Business sector: Municipal and environmental infrastructure

® Funding source: Taiwan Business - EBRD Technical Cooperation Fund
® Contract type: Consultancy Services

® |ssue date: 03 Jun 2015

® Closing date: 23 Jun 2015 at 17:00 Yerevan

® The Consultant’s team include seven domains
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Origin and History of RISK . .
TR KRR S E R M

Origin and History of RISK

« In ancient ltalian “risicare” means “to dare”.
« ‘“Risk” is an option, not a fate.

« “Risk” appeared in English in 1600s.

RISK means

« Lossand Cost 184 82% A

« Opportunity &

« Advantage and Profit {85258
« Potential of Change S e

Introduction . .
e ERM

= Murphy’s Law msme#
= |f any things simply cannot go wrong, it will anyway!
= |f anything that can go wrong, it will!

* NOTHING is RISK FREE!!! gwman

= Principle of ALARP a®aMR{ERALARP)
(ALARP: as low as reasonably practicable)

240612015

Development of Risk Management . .
ARERHRR ERM

= Long history of risk management with mankind

= Risk Management started its application in insurance (Lloyd’s Coffee House) in 1600s.
= Financial Risk Management (1980’s ~ ) — 2008 Financial Crisis

= COSO Enterprise Risk Management — Integrated Framework (2004)

= |S031000 Risk management — Principles and guidelines (2009)

1SO31000 COSsO Financial Risk Management
Risk Management Enterprise Risk Management HERRER
BRERE TREREE

2410612015 6

Risk Types in Risk Management . .
EkEE RN ERM
(EBRA AT

(MHIAD, EAR)

(Three Mile Island, Chernobyl Nuclear Incidents)

(R EEARE R, &)

(911, Fukushima Nuclear Incident)

(RBEERR | BiK)
(R EESER)

- Can be managed by Insurance, Contingency plan

- Risk Management, Insurance, Contingency plan, and
Crisis Management
- Can be managed by Insurance, Contingency Plan,
and Crisis Management

After Faber, M.H., (2006), Risk and Safety in Civil, Surveying, and Environmental Engineering, Swiss Federal Insttute of Technology, ETHZ, Switzerland.

240612015




Combination of Probability and Consequence

HERERROES

= Risk assessment

= Quantitative

= Qualitative

= Semi-quantitative
= Arithmetic Combination (multiplying product)
= Consistency of accuracy (precision)

= Risk Matrices

ERM

= Process of prioritization (Target: Most efficient and economical process solution)

2410612015 9

Natural Hazardous Factors (Natural Hazards/Exposures) E RM

BARBREF

Meteorological Events ($&#)
= Typhoons, hurricanes

= Snowlice storms

= Storm surges

Climatological Events (##%)
= Drought, heat waves
= Wildfires

Hydrological Events (%3z)
= Floods/flash floods
= Landslides/debris flows

Geophysical Events (#s3R#3E)

Earthquakes
Volcanic activity
Tsunamis
Landslides

Geological Hazards (%)

Ground subsidence
Radon gas

Karst

Groundwater

Cosmic Events ($H)

Solar storms
Meteor impacts

Biological Hazards (44)

Pandemic diseases (sars/ebola)
Others (girds strikes)

Hazard and Risk
JE VB R F B

Hazard Risk

a source of potential harm

ERM

effect of uncertainty on objectives (sos1000)

» Hazards are tangible, real and often physical which can be normally seen and

detected through direct measurement.

» Risks are in the vain and normally materialized through loss, damage, or

detrimental outcomes.

Anthropogenic Hazards (Man-made Hazards)

ABEBERF

Sociological Hazards
HWER

= Crime (Arson, Theft, Genocide)

= Civil Disorder (Strike, Riot,
Civil Commotion)

= Terrorism and War

Human Factors - Human Reliability
ABRM

Technological Hazards
BEmM

Industrial Hazards (Explosion,
Leakage, Mining Incident)

Facility Malfunction
Infrastructure Failure

Transportation Failure
(Aviation, Marine, and Land)

Utility Failure (Power,

ERM

Economical Hazards
EXR®

Collapse of Capital Market
(Stock, Trading)

Recession

Collapse of Institutional
Finance (Governments)

Political Hazards

* Ahazard may mean different risks to different risk owners/stakeholders , ) Sanitation/Sewer) BOARM
= Negligence or Fatigue - Poli
« Collusion = CBRN Contamination olicy
(Chemical, Biological, = Administration
= Error and Omission Radiological, Nuclear) .+ Others
o 6242015 12
All Hazards ERM Risk Treatment ERM
= RREE
All Hazards
' 1 TREATMENT OF RISKS MAP OF RISK TREATMENT
I 1 ARERE ARREER
Natural Hazards J Anthropogenic Hazards
- Risk Increasing V\)A(HF
Energy Types: None Energy Types: Software: Hardware: 5 o Mitigat
Meteorological Events Geological Hazards Sociological Hazards Equipment Malfunction Sh ar e - m:::lgr:\t;e ~;n‘§:\gen
Climatological Events Biological Hazards Economical Hazards Material Failure (Risk Co-Ownership) Share . AV:K‘:
Hydrological Events Financial Hazards Infrastructure Failure Transfer «:I Transfer
Cosmic Events Political Hazards Utility Failure Minimize
Human Factors Human-Machine Interface = Tr ans fe r 2 Share
1 1 2 > ) ; c
| e o 2 ) |(Change of Risk Ownership) S e H H
[ v 29 g3
. | T | A S |
————————————— > Interaction < |Mitigate < v
—
| 2 (Alteration of Risk Characteristics) ® ‘?&4
Retain *(, ~<fmmm Mitigate
: R\Are= R Minimize |~ <% Minimize
Risks Minimize share Sec Transter
(Reduction of Risk Consequence Z| Transfer I Share
and/or Probability) - !
Low Medium High

e

Probability

240612015

Risk Convolution
ABESE

Natural
Factors/Hazards

Anthropogenic
Factors/Hazards

Disaster / Catastrophe

Exposure
Hazards do not necessarily generate
Qopditions losses.
Only their interaction with civilization
Exposure Exposure, mn
B & will!

ERM

Different from
Secondary Events

TRIRREBH(KE)

Scenario of Convolution
wAaNER

= Combination (&%)
types of hazards

= Severity (#B)
scales of hazards

= Sequence (¥F)
array of occurrence

= Timing (%M)
times of occurrence

= Conditions (318##d)
malfunctioned
mechanisms

Three Pillars to Loss Prevention and Reduction

FhERIEH = KA

Risk Management
ARER

= All known hazards
FAEBARE

= Loss Prevention
HpRK
= Cost: High

Operation: high
Maintenance: high

Contingency Plan
RAESsE

= Known critical hazards
SR

= Loss Reduction

WOEE

= Cost: Low

Operation: low
Maintenance: Low

ERM

Crisis Management
fERERE

= Unexpected critical hazards
BERAFHAR

= Loss Reduction
HOEK

= Cost: medium High
Operation: high
Maintenance: Very low

24.06.2015




Why Risk Management — The Same Reasons for Risk Management To Fail! E .R .M
RAERRERE - srusarrzsng

= Loopholes in the process — Value Engineering
BFANEY - ®BETE

= Bad judgment — political/business decision, staffing
B - BUaMRRE, ER

= Human errors — erroneous reporting
ABHE - HEOBRR

= Negligence — ignorance and gross negligence
ABBA - MARBEATE

= Collusion — organized crimes
A - AEERE

= Change — internal and external
REBR - AWMRIS

= Equipment reliability
RIETREE - RIFREH SR

Risk Assessment/Management in Engineering . .
IENEBRTHEER E RM

“No construction project is risk free.
Risk can be managed, minimised,
shared, transferred or accepted.
It cannot be ignored.”

Sir Michael Latham, 1994

. . = Dam Risk (Safety) = Environmental Health Risk = Tunneling Risk
= Uncertainty and unknown risks
FREH R KA AR Assessment/Management Assessment/Management Assessment/Management
We need the best assurance available — @ IR Ceivny 2 Leis 0 Ceitny o By 2 Gty
Risk Management! = Dam Operation = Health Impact = Tunnel Construction
EREE TR EREATGHRE

24062015 1 2062015 19

E R M Life Cycle of Infrastructures E R M
= A
N HEL Y A B HR

RISKS OF ENGINEERING PROJECTS

= Life Cycle of
Infrastructures

Design

= Main Phases

*
v CAR/EAR = Programming
SRS X = Design
NTERRA
o = Construction
Infrastructure Contracting ‘
Life Cycle A = Operation
i = Decommissioning
RN
*Banmnaand = Primary Phases for
Design . .
Engineering:
= Design

B

RaEaE

Testing
Commissioning

= Construction

241062015 20

Stakeholders in Engineering Projects . .
TRFFEPHNMHEREN ERM

Regulatory X . .
Agencies = Relationships established

Insurers Financiers £
Reinsurers Bankers = Contracts
= Governance
= Liability

Other \ / .
Service . Third Parties = Some with same
Proviers el Project ‘e interests but in different
Owner priorities respectively

= Some risks transferred

) via contracts
Designers
Consultants s q
= Each retains its own risks

Project
Management

241062015 21

Exposures and Risks of Engineering Practice . .
IREBHNRAKRRETFEER E RM
Design Construction/Erection

» Substandard Data Quality « Natural Hazards
+ Limit of Information + Human errors and Negligence
+ Limitation of Tools « Defect of Material

+ Limitation of Models * Poor Workmanship

* Human Errors and Negligence « Risk of Change

612412015 23

Fundamental Engineering Practice E R M
IREAEH

Desk Work (Plan/Design) Field Work (Construction/Erection)

+ Feasibility Study « Licenses and Permits

* Theory and Model « Regulations, Codes and Specifications

« Analytical and Empirical Solutions « Safety Protocols and Requirements

« Experiments and Parameters « Construction Work and Management

* Modern Computation and Simulations « Construction Supervision and

« Standards and Codes Monitoring

- Safety Margins * Quality Control and Assurance

« Design Certification and Verification Programs

241062015 22

ERM

Man-made variability and limitation of theory/model
A58 R ERIE SR AE A A PR

Limitation of Theory/Model Man-made Variability

Natural variability and limited knowledge
BAREEEERAYAND

Data Scattering Formation Variation

Variation over Space and Time

EHEREENER

Precipitation Variation over Space Precipitation Variation over Time

612412015




How are Engineering Risks Managed? . .
R TRARRNAER? ERM

Consultant’s Risks Consultant’s Risk Management
= Faulty design = Quality Staff (experienced)
Principal’s Risks = Design schedule delay = Models and theories
Schedule delay = Data accuracy
Budget overrun = Tools and techniques
Quality defect = Verification and validation

Defective contract
Political issues

Compliance issues Contractor’s Risks Contractor’s Risk Management

Risk of change = Cost overrun/Schedule delay = Construction method

Goal and mission = QA/HSE (compliance) issues = Manpower/Machinery/Material

Natural hazards = Accidents and incidents Construction Management (QA/QC/HSE)

= Third party liability = Construction monitoring
] = Natural hazards = Third party protection
= Contingency plans

Site Supervision’s Risks Whose risks’)
= Quality issues )

- HSEissues Whose resource?
= In ri ICS . .
ey &e Who is managing?

2410612015

ERM

RISKS MATERIALIZED — LOSSES

Risk Owner-Specific Risk Category for EPC Projects . .
EPCERMEMS T ERM

Staff Workers fET A& Principal #x Contractor &&#&

= Occupational Health = Schedule = Cost

= Occupational Safety = Shareholders’ Interests = Third Party Liability
= Occupational Environment = Quality

Tunnel Failure Case — Cut-and-cover Section . .
RRIEH - IR ERM

= Hangzhou Metro, China (15/11/2008)
21 killed, 24 injured

= |nsurance loss: CNY81,789,834
= Failure in earth retaining system

= Probable Cause:
= Adverse environmental and geological conditions
= Faulty workmanship
= Possibly faulty design

Tunnel Failure Case — NATM Section (Dia.: 18.5m) . .
PRIEE T EH — NATMEX ERM

= S&o Paulo Metro Line 4, Pinheiros Station, Sdo Paulo, Brazil (15/1/2007)
= Failure at the access tunnel (collapse of crown and crushing invert)

Fire During Building Construction .
BEEEREIHHNK ERM
= CCTV North Tower, Beijing = Tamweel Tower, Dubai = Residential Building,

= - . . Shanghai
2 7 Lilles, ey 25Eers cg:s‘:’rzrc(i;in:leadterial S;iz;?ietis:tsggt:t;iterial Renovation, 53 Fatalit
- B y
= Probable Cause:
« Poor management = 2009/2/9 = 2012/11/18 = 2010/11/15
= Geology variation
Collapse of Works During Construction E R M Equipment Faulty Design at Nuclear Power Plant E RM
TR BREBARHRTRIRE

During Forming Work
Willow Island Power Plant (27/04/1978)

During Reinforcement Work
Haiyang Nuclear Power Plant (2/10/2009)

Probable Causes

Willow Island Power Plant (51 fatality)

+ New technology (Jump-form scaffolding)

+ Low concrete strength due to low temperature
+ Missing crucial bolts anchored to the concrete

Haiyang Nuclear Power Plant (Official: 5 fatality)
Detail not disclosed, probably poor support of formwork

= San Onofre Nuclear Generating Station (SONGS), San Diego County, CA, USA
= January 2012

= Premature excessive wear on heat transfer tubes of steam generator, fluid-induced
vibration, leak of radioactive coolant

= Faulty design on steam generator (the largest RSG in USA by Mitsubishi)

Potential Gross Negligence on design analysis/modeling of steam generator

Potential loss of more than USD 4 billions

24 July 2013, permanently shut-down

24/06/201




Heavy Lifting and Hoisting — Review of Taichung Metro . .
Accident on 10 Aprll 2015 (From Risk Management Points of View) E R M

Accident Fact Sheet:

= Taichung Metro Green Line (10/04/2015)

= Erection of girder at curved section

= 4 fatality, 4 injured

From risk management points of view:

= Erection method statement (Lifting Plan)

= Erection execution — HSE staff and construction supervision
= Traffic control — restricted area security

24/0612015

The Channel Tunnel (The Chunnel) . .
i ERM

= ABOT (Build-Own-Transfer) project

= Construction from 1988 to 1994, at a cost of £4.650 billion, 80% over its original budget
and a schedule delay of 19 months

= Operation from 1994 to 2086 (originally to 2051), an initial over-optimistic financial plan
with a traffic projection way off marks leads to financial difficulty in operation

February 1986 The Treaty of Canterbury signed allowing the project to proceed
June 1988  First tunneling commenced in France
December 1988 UK TBM commenced operation
December 1990 The service tunnel broke through under the Channel
May 1994 The tunnel formally opened by Queen Elizabeth Il and President Mitterrand
Mid-1994 Freight and passenger trains commenced operation

ERM

THE CHANNEL TUNNEL
LE TUNNEL SOUS LA MANCHE
RBRRE

Engineering Features of The Channel Tunnel E RM
PRE TR

= Tunnels primarily (85%) in chalk marl

= Two 7.6m-diameter rail tunnels, 30m apart and 50km in length

= One 4.8m-diameter service tunnel between two rail tunnels

= 3.3m-diamter cross-passage tunnels (375m apart) linking to service tunnel

= 2m-diameter piston relief ducts (250m apart) linking two rail tunnels

= Two undersea crossover caverns connecting two rail tunnels

= 6 tunnel construction faces (3 from England and 3 from France) met halfway under sea

The Financial Issues 5 o
B B RE E R M

= Cost overrun — schedule delay and claims
= Over-optimistic passenger volume projection — overall one-third of prediction

= Growing competition
= Counter-reaction of ferry industry — lower prices and better ships

= Emergence of low-cost (no-frills) airlines — rock-bottom prices of short-haul trips to
many European and England cities

= Extension of concession period to 2086
= Finance restructuring to avoid bankruptcy

= Lack of contingency resources

Lesson Learned — The Management Issues . .
EEBE E R M

= Lack of defined Project scope

= Over-optimistic initial financial plans

= Over-optimistic on risk impacts assessment at project initiation phase

= Unhealthy involvement of bankers

= Conflict of interest from fixed-price contract approach and risk management

= Risks of fixed-price contract in project bidding, awarding, and execution (claims)
= Difficult system integration from English and French specification/culture/practice
= Loss of teamwork and spirits at later phase

= Poor communication among stakeholders

= |ntertwined stakeholders’ relationships lead to conflict of interests

= Failure to align stakeholders’ interests

= |nadequate management of change

Lesson Learned — The Political Issues . .
i ow E'RM

= Establishment of The Intergovernmental Commission (IGC) by UK and French
Governments to set project scope, approve design, mandate standards of
safety/health/design/specification/quality, and coordinate various activities of
management/construction/operation

= Funding/budget is not IGC’s responsibility

= Democratic system: lengthy decision-making process (IGC belated process) for
deliberation to cause delays

= |GC's changes of project scope not considering original concession content

Lesson Learned — The Engineering Issues . .
ey ERM

= Tunnel construction completed 3 months ahead of schedule

= No major engineering setbacks during construction

Technical problems occurred but were solved rather smoothly
= Much attention given to technical risk management in early phases

= Engineering risks were better understood than risks regarding organizational structures,
contracts, and finance




Lesson Learned for Risk Management . .
AREE ERM

= |mportance of contingency resources for known and unknown risks
= Alignment of interests among stakeholders (and risk owners)

= Risk management resources shall be distributed properly among engineering,
management (contract and communication), and finance

= Stakeholders’ risk appetites, objectives, and priorities shall be clearly and properly
addressed in risk management plan

Introduction of ISO31000 (CNS31000) . .
ISO31000f5 /¢ E R M

= Observed by England, EU, Australia, New Zealand,
Malaysia, Singapore, China and etc.

= Not for certification — only as principles and guidelines

Integration of risk management with organization’s
overall management system

= Organization’s culture of risk management

= |SO 31000:2009 Risk management -- Principles and guidelines
= |SO Guide 73:2009 Risk management -- Vocabulary

= |SO/IEC 31010:2009 Risk management -- Risk assessment techniques

Risk Management (Definition by ISO31000):
Coordinated activities to direct and control an organization with regard to risk
24082015 41 082015 43
E R M Content of ISO31000 (CNS31000) E RM

PRACTICE OF
ENGINEERING RISK MANAGEMENT

Risk Management — Principles and Guidelines H &

= Foreword

= Introduction

= Scope

= Terms and definitions
= Principles

= Framework

= Process

= Annex A: Attributes of
enhanced risk

management
= Bibliography
Content of ISO31010 (CNS31010) E R M Process — 1ISO31000 Risk Management E RM
Risk Management - Risk Assessment Techniques H 8 ISO3100089 27
= Foreword
= An integral part of risk
= Introduction management
P S = Embedded in the culture and
= Normative reference practice
= Terms and definitions = Tailored to the business
= Risk assessment concepts processes of the organization
= Risk assessment process = Contents
= Selection of risk . Commun_ication and
assessment techniques consultation
= Annex A Comparison of risk ) E_Stabl'Sh et
assessment techniques * Risk assessment
1SO31010
= Annex B Risk assessment ¢ . )
techniques = Risk treatment
= Monitoring and review
= Bibliography
241067201 2062015 47
Relationships between Principles, Framework, and ERM Probabilities of Engineering Risks ERM

Process in 1ISO31000 /R Bl 32 X251V AR

&I . < Principles
Mandate and commitment * Create and protect values

= An integral part of organizational processes
= Part of decision making
= Address uncertainty explicitly
= Systematic, structured, and timely
P R T e = Based on the best available information
RS * Tailored
. gy ik management poliey = Consider human and cultural factors
Accountability = Transparent and inclusive
R e = Dynamic, interactive and responsive to change
= Facilitate continual improvement and
enhancement of organization

R

and reporting

52
external communication and reporting mechanisms.

nin

FEOERE ATARER
al improvement Implementing
for the framework risk management

RIERERSRIE
Implementing the framework for

Implementing the risk
management process

2
Monitoring and review of the framework

241062015 46

TRRERE R R

Preferably and theoretically derived from a complete set of database (probability density
function, pdf)

RETENELBIRER-HEEERY

Most likely lagging performance indicators

THERBREIER

Definition of Probability — by frequency of loss occurrence? Over a year, a project time, or
the task of risk?

ER-WEISFE, IH, TH?

= Biased by the expert’s experience and expertise — expert’s opinion

EREXERNORR

= |ssues arising for cross-discipline integration
BEXNERESHE

241062015 48




Consequences of Engineering Risks E R M

TRERNEZRIEXR)EE

= Consequence at Loss Value: PML/MPL/MFL/ML/PL
HENBRSEES
= Maximum Possible Loss

Maximum Probable Loss

Maximum Foreseeable Loss

Maximum Loss

Probable Loss (Probability)

Possible Loss (Probability)

Loss at 5% (?) exceedance

= Project specific consequence estimation
AR R RIRAMSEH

= |ssues arising for cross-discipline integration
BERNEAGHES

2410612015 49

Cost Benefit Analysis on Risk Management Work . .
AR EER A DT E R M

R = Benefit _  Risk Managed ( #fE#9/aks )
T Cost  Resource Spent ( FHEIEFRK )

Risk Management is to maximize the R-factor. (REF& X1t )

= Cost-Benefit Analysis should be part of the risk assessment. ( #7547 EARBITEN —E5 )
= But whose benefit and risk are managed? ( &=t EBRER S ? )

= And at whose cost and resource? ( ER#HNERERSE? )

= |s it economically logical to reduce one’s risk at the other’s cost? ( EEANRBRRRA )

The most economical, effective and efficient way to manage a

risk is by the Risk Owner who is also the Risk Bearer.
BURBIEAEA 55 th R BB R i T I LB R B SR, T th R S Y R TR 5 R

Risk Ownership . .
R EE E R M

Risk Owner (ISO31000) @EB#EEA :
Person or entity with the accountability and authority to manage a risk

RESPONSIBILITY OF RISK OWNERS Nfl'ziitj:ilkfh,older a
BREEANME AE& Stakeholder

Project

Some risks can be retained only by certain Oowner
risk owners — Political responsibility by

government agencies

Risk owners should frequently assess the
accumulated loss potential retained
against his capacity.

Risk owners should always maintain the

accumulated loss potential retained

BELOW his capacity.

Participation of Client of Risk Work
2 3 4

Highest €— Effectiveness Ranking of Risk Management Work—3» Lowest

« Merging final risk bear with risk owner MERNEARARBREES
« Aligning the liable with the responsible M&ERERENER

Issues Missing in Most Engineering Risk Management .
IEEREENNEERE ERM

= Whose risks?
= Same hazards may mean different risks to different stakeholders
= Shared interests may not have the same priorities in different stakeholders
= Different retained risks for different stakeholders

= Whose resources to treat the risks?
= |s the resource used effectively?
= At whose expense?

= Who's managing the risks?
= Risk owners may not be the risk bearers
= Risk owner may not have the capability

= Who's making the risk management plan?
= For whom this risk management plan is?

241062015 52

A Comprehensive Framework of All Risk Management . .
2EKEENTERE E R M

Contingency

Management
CONCLUS|ON Emergency Response Plans
T
— ————p After Incident Disaster Recovery Program (DRP)
\ Loss Prevention Loss Reduction
2 Before Incident f———j Incident Accident DRP
2 1 . N
e 1 Crisis Business
H ARt
2 Relationship among: 1 Management Contlnuny
E * Risk management 1 Man agement
& * Contingency management ! Business Continuity Plans
= Crisis management 1
= Business Continuity management :
1
1
v
Start of Incident
20612015
Spectrum of All-Risk Management ERM Four Pillars for Business Sustainability ERM
2R EER B EKERENE AT
All Risks ‘ Risk Management Contingency Program Crisis Management Business Continuity
< > - REESHE fEMwE Program
Consequence EERRWE
; 4 = All known risks = Key known risks = Unexpected critical risks = Unexpected critical risks
Known|iig L Risks FAEAAR P LTI RE2 EARBR KR EARR
! 0 | 2 = Loss Prevention = Loss Reduction = Loss Reduction o ;3;3 Reduction
Risk Management I J b B R ;
T I = Cost: High = Cost: Low * Cost: medium High = Cost: very High
q | : Operation: high Operation: low Operation: high Operation: Very high
Contlngency Plan | 1 Maintenance: high Maintenance: Low Maintenance: Very low Maintenance: high
H H I H
|

i I
‘ Crisis Management ‘

‘ Business Continuity Plan ‘
U I !

Retainable Loss | Maximum Loss | Retainable Loss
(RL) - ML) (RL)
Acceptable Loss Catastrophic Loss

(CL) (CL) (CL) (CL)
Executive Decision on levels of losses
Acceptable Loss: Level defined with ALARP principle
Retainable Loss: Level of loss with minor impact to business operation
Catastrophic Loss: Level of loss with major impact to business operation
Maximum Loss: Level of loss with total destruction to business

Catastrophic Loss ) Acceptable Loss

62412015 54
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All-Risk Category o o

All Risks £ =&

Insurable Risks = {R & E& Non-insurable Risks
n . X NG 2
sured Risks #B/E Not insured Risks . T:ﬁmﬁ E“iﬁ
- . — + Competition (Loss o
Indemnifiable | Non-indemnifiable ldidmala Market/Order, Advanced
Losses Losses R Technlogy)
s RA SRS 218 : * Reputation Damage
AREZME | FAREZAK | remoton e b
Insurance Liability | « Deductibles * Terrorism - Poor Strategy
for * Loss over limits * Part of Exclusions «+ Market/Price Downturn
* Known Risks * Under-insurance etc... « Part of Exclusions
* Unknown Risks | « Depreciation « Unknown Risks

Loss Reduction Application
(RBEE )
Risk Management/Enterprise Risk Management (Contingency Plans)
Business Continuity Management (Business Continuity Plans)
Crisis Management

Where are your organization’s risks?
Are you prepared at your best?

24/0612015

Concluding Remarks for Risk Management E RM

= Murphy’s law, “If anything can go wrong, it will.”
= Nothing is risk free but risk can be managed.

= To risk owners, risks reveal themselves in two ways:
= Cost — price for risk management and treatment
= Loss — price for lesson learned

= Contingency plan should be a part of risk management program.
= Always do All-Risk Management.

= Ask not for the price tag of a good risk management, but do ask for the one
without!

= The essence of risk management is to manage risks to the greatest extent with
minimum resources.

Effect of Climate Change on Engineering Risks . .
RERSEH T RGNS E'RM

= Increasing number of events and amounts of losses

BRKENBHRBAEEF RGBS

= Increasing number of extreme events and magnitudes of severe weather

BREMNBEME)RRR(BR)FEF LANES

= Trend of more losses and higher loss amounts than historical record on engineering risks
AR TR[/ANBER SREAERF LANBR(EELBIBRED)

= Abnormal becomes normal — facing the unexpected: Contingency Plan & Crisis Management
REBHNRERATE - DHTRANSH  REERHBREUSTE

ERM

THANK YOU VERY MUCH FOR
YOUR ATTENTION A SaIE+
Dr. Daniel Yao, PE., AvS
dyao1966@gmail.com
+886 937835578 (Taipei)
Q&A +86 135 2210 5650(Beijing)
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BE M5 ERFE-Top 225 Design Firms
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Information about Tenders from ADB

Visit ADB’s webpage for Consulting Services Recruitment Notices ---
http://csrn.adb.or.

Direct link to all notices for “Expressions of Interest” (EOIs) that are being advertised
by ADB --- EOISs are for shortlisting interested consultants

You can filter the Notices by country, service sector or other categories.

Each Notice includes a (1) Profile of the Project; (2) the Terms of Reference and an (3)
Estimated Budget for providing consulting services.

If you wish to be shortlisted for providing a technical and financial proposal for the
project, then you need to on submit an Expression of Interest on-line.

The highest ranked firms or individuals will be requested to submit proposals after
the evaluation of EOIs has been completed,

Follow Up
Direct link to shortlisted firms --- Consulting Services ---
http://www.adb.org/site/business-opportunities/operational-
Direct link to Contracts Awarded --- Consulting Services ---
http://www.adb.org/site/business-opportunities/operational-
procurement/consulting/contracts-awarded

18




Information about Tenders from World Bank

« World Bank publishes Notices for all types of tenders including requests
for EOIs via the dgMarket platform--- http://www.dgmarket.com,

« In order to view full details of a tender notice, you must subscribe to the
dgMarket service (must pay a subscription fee).

« The number of notices that you will be able to view each month on the
service I1))1a‘[form will depend on the type of subscription plan you are
subscribed to (Basic, Full, Corporatg.p

« You can also subscribe to email alerts for free which will be tailored to your
preferences, such as specific countries or regions, sectors, or other
categories.

« The method of submittal, selection or contents of a bid will be subject to the
requirements of the Client or Executing Agency (no standard format).

Follow Up
= No follow up procedure established.

= If you are shortlisted you will be notified by the Client or Executing Agency.

- Some contract awards are also announced on the service platform or by
email notice.

19
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Information about Tenders from EBRD

Visit EBRD’s webpage for Consultancy Services Notices ---
http://www.ebrd.com/work-with-us/procurement/consultancy-
services.html

Direct link to all notices for “Expressions of Interest” (EOIs) that

are being advertised by EBRD

You can filter the Notices by country, service sector or other

categories.

Each Notice includes info about the project, criteria for selection,

submission requirements, etc.

Registration by the on-line eSelection application is required to
articipate in the selection %rocess for consultancy assignments
or which EBRD is responsible.

Individuals or individuals representing firms can register in

eSelection.

Follow Up
- Direct link to Consultancy Contract Awards and Shortlists from
previous years --- http://www.ebrd.com/work-with-
us/procurement/consultancy-services.html
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FIDIC Contract Form

FIDIC Contract Form
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Comparison of FIDIC Contract Risk Sharing

JL o5 Y x

v o

1 WEFEEHAETD
2. IHAZE B Controller

3.EEXH S
a. Addendum
b. Communication

submission)

N\

c. Clarification Request (30 days before tender

4 391, HIER R, SHERAE, B
a. Post Tender Clarification (24/)\F%)
b. Post Tender Addendum
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28 30
oh B R B i (£ E) Tender Forms as Part of Form of Contract
»  CCECC(CRCC/FHEATEERHRARN)
http://www.ccecc.com.cn/index.php Price
»  COVEC(CREC/H H¥/r TRAMKHEAT)
http://www.covec.com
»  CCCC(PREZTR)
http://en.ccccltd.cn/pub/ccccltd/gsgk/gsjj/201308/t20130830_15280.htm
> CHEC(PEMBIEFRFELR)
http://www.chec.bj.cn/tabid/307/Default.aspx
> CRBC(* B TRARITEAF)
http://www.crbc.com/site/crbc/gsjj/index.html
»  CSCECTHTREm
http://www.cscec.com.cn/ Data
> CMC(HETRRIED A E)
http://www.cmc.com.cn/
> Sinohydro (P EIK B BAEAREFTREEGRAT)
> CNEEC(HEMRTR&HAR)D
http://www.cneec.com.cn/gsjj.html
> McC (PEBEN TRETRAR)
http://www.mcc.com.cn/Category_9/Index.aspx 6
31 3

Content of Tender Documents

Content of Tender Documents

The Tender Documents issued for the purpose of Tendering include the following,
together with any Tender Addenda issued in accordance with the article below entitled
“Addenda to the Tender Documents”:

INVITATION TO TENDER LETTER
Attachment 1 - Non-Disclosure Agreement
Attachment 2 - Notice of Intent to Participate in Tender
FORM OF TENDER, comprising:
Tender Letter
Form of Tender Security
INSTRUCTIONS TO TENDERERS, comprising:
Instructions to Tenderers
Forms and Information to be submitted by Tenderers

FORM OF CONTRACT, comprising:
Contract Agreement
Exhibit A - General Conditions
Exhibit B - Particular Conditions
Exhibit C - Pricing and Data
Exhibit D - Part 1 - Scope of Works and General Requirements
Part 2 - Technical Specifications and other Mandatory Documents
Exhibit E - Project Information Package

35

Instruction to Tenderers(ITT)

DESCRIPTION OF THE WORKS

ELIGIBILITY REQUIREMENTS FOR TENDERING

COST OF TENDERING

SITE VISIT(S)

CONTENT OF TENDER DOCUMENTS

COMMUNICATIONS WITH THE EMPLOYER

ADDENDA TO THE TENDER DOCUMENTS

LANGUAGE OF TENDER

DOCUMENTS COMPRISING THE TENDER

10. TENDER PRICES

11. TENDER VALIDITY

12. TENDER SECURITY

13. EXCEPTIONS/DEVIATIONS TO TENDER
CONDITIONS

14. DOCUMENTS IN THE PUBLIC DOMAIN

15. PRE-TENDER MEETING AND LOCALITY VISIT

16. SUBMISSION OF TENDER

17. DEADLINE FOR SUBMISSION OF TENDERS

© e NOUL AW

18. LATE TENDERS

19. MODIFICATION AND WITHDRAWAL OF
TENDERS

20. PROCESS TO BE CONFIDENTIAL

21. CLARIFICATION ON SUBMITTED TENDERS

22. TENDER COMPLIANCE REQUIREMENTS

23. EXAMINATION OF TENDERS AND

DETERMINATION OF COMPLIANCE

24. TENDER EVALUATION AND AWARD CRITERIA

25. CORRECTION OF ERRORS

26. EMPLOYER'S RIGHT TO ACCEPT ANY TENDER
OR REJECT ANY OR ALL TENDERS

27. NOTIFICATION OF AWARD

28. EXECUTION OF CONTRACT

29. POSSESSION OF THE SITE

30. DEBRIEFS FOR UNSUCCESSFUL TENDERERS

37




Submission of Tender (Technical Foﬂﬂ?}"g|

Form A - Project Organisation ¢ Form K - Technical Data
Form B - Tenderer Information ¢ Form L - Interface Management
Form C - Key Personnel ¢ Form M - Company Details,

Registration, Sponsors and Agents
Form N - Workload

Form D - Manpower Tables
Form E - Programme

* & 6 0 0 0

Form F — Contact Addresses for Form O - Litigation/Arbitration

.
.
Suppliers — Exhibit C Options ¢ Form P - Terminations of Contracts
¢ Form G - Proposed Sub-consultants, # Form Q - Emirati Participation
Subcontractors and Vendors + Form R - Anti Collusion Certificate
¢ Form X - Exceptions to Tender
Document (Alternative Tender only)

¢ Form H - Project Execution Plan (PEP)
¢ Form | - Quality Assurance

¢ Form) - Health, Safety and
Environmental Plan

Tender Prices

- The Tenderer shall submit its rates and prices along
with the Commercial Tender by completing the blank
spaces in the Form of Contract Exhibit C Part-1

38 40
Documents Comprising the Tender Tender Validity
The Tender shall be submitted in THREE separate parts, < Each Tender shall remain valid and open for
each sealed and identified as follows: acceptance for 180 consecutive days from the
Tender Due Date.
* Technical ‘ « Prior to expiry of the original Tender validity
» Commercial period the Employer may request (if necessary on
« Tender Security more than one occasion) each Tenderer for a
specified extension in the period of validity. The
Failure to utilise the prescribed format may constitute a request and the responses thereto shall be made
Non-Responsive Tender, which the Employer reserves In writing.
the right to reject.
41

39
Tender Security

- Each Tenderer shall furnish a Tender Security in the amount of
USD or Dirhams xx,xxx,xxx (x Million xxx), which shall be in a
separate envelope

The Tender Security (in the form, or substantially in the form, of
that enclosed with'these Instructions to Tenderers, Annex 1,
Form of Tender Security) shall be issued by a bank registered in
the xxx. The Tender Security shall initially be valid for 210 days
from the Tender Due Date.

The Tender Security will be forfeited without any notice or legal
process,

(a) withdraws or unilaterally modifies its Tender during the
period of Tender validity; or

(b) following notification of award, fails to execute the Contract
or furnish the required Performance Bank Guarantee and, if
required, any Parent Company Guarantee.

42

- Tender Program (1 #E X&)
- Bid Documents Control (1245 LK)

- Task List (3 1Ra25T TIFBHER)
®  Assumption register
@  Alignment Modification
®  Workshop Actions

44

IR, HREEEEE

- Biding Manager and Teams (31Z4X12 £ 3 %)

- Biding Coordinator and Documents Controller /& &
XHEE8

- Site Surveillance 1835 &)

- Design Review Workshops :REtEE T 1EIH 2R)

- Site Bidding Office A5t 5 ZHA

43

JX=E )

. Tender Clarification Log (ZE 853

. Tender Communication (£ B0 E5t85H18)

. Tender Addendum

. Post Tender Clarification

45




fiEsps BELREER- EESEIA (ERE

. Design Note (& 4753t E N AHE=E) - BUE

- Wl
. Big Cost Items Note (B A A (5 15 B2) 'i@ﬂﬁ@ﬁﬁ)
o FrEl
- Risk Log (T %) - HREUS(SFB )
SERMBE R B
ERBGHTTI
RE(ATRREAR)
AR R E R
B (BE/ RS E/Claim)

- Design Work Shops (%1258 5t B E)

- Utility Matrix (B4R RE/ B 77 RETH)

- Interface Management and Integration ("M EI IR EALERR)
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By: Benson Hsiung (B8 %)
PhD CEng MICE
24t of July 2015

Seems not to connect well

Aim to identify details of international bid and see how
people from Taiwan can fit in.

aave
cecI @ IEBMREERAT

Outline

1. IBIES A LERIEAE B Category and key issues of tender/EOI documents

2, BIE Tk & B 498758 Request for Proposal (RFP)

3. I1EEE K HFAEE To bid or not
7. IRIEX G HERTS R E {th’EFZ S 1H Practice of tender preparation and other issues
8. MIZRBIIRET Case study

Limits for Taiwan for International Works (1/2)

TP AR = SRR

Systra (Frant:ie)_\_’
—_—
TP AR — 3R 4R JTC
(Japan)

TP AR = IR AR
Oriental Consultant
(Japan) & KEI (Japarfll

TR =R
¥ 475 £ (China)

LR S

Nippon Koei
(Japan)

- éﬂ%ﬂﬂ M"ﬁi;%'@i:
Poyry (Finland)
33 if AR N 25 SMEC

(Australia), DASAN (Kore:
DOHWA (Korea) &KUNHWA

(Korea)

&)
CECI TERMBHERAD

=1
CECI IERRREERAT

Limits for Taiwan for International Works (2/2)

Snbroduction (2/2)

EMPLOYMENT RECORD

August 2009 to Present:
CECI Engineering Consultants, Inc. Taiwan,

(CEC/ & B IR TERMAT)

August 2003 to Present:
National Kaohsiung University of Applied
Sciences. Kaohsiung, Taiwan
(BEr=EARE RS

January 2002 - July 2003:
Faber Maunsell Ltd. (how AECOM),
London, UK

March 1998 — September 1998:
Moh and Associates Inc., Taipei, Taiwan

Publications- 13 journal papers, 27 international conference paper
and 2 newsletter ar

r ANEEEM Fc
CECI TERMRGHERAS Nl .

e
CEC @ TERRREERAT

Sntuoduction (1/2)

Benson Bin-Chen HSIUNG (#&# 2%)
EDUCATION:

+ PhD in Civil Engineering, University of Bristol,
United Kingdom
* Master of Science Degree in Civil Engineering,
University of Illinois, Urbana- Champaign,
Illinois, USA
+ Bachelor of Engineering Degree in Civil Engineering,
Tamkang University, Taiwan
PROFESSIONAL LICENSES:
British Chartered Civil Engineer (CEng, MICE)
AREAS OF SPECIAL EXPERTISE:

« Underground engineering;
Soil-structure interaction analysis;

* Risk management;

Project and commercial management;

« International engineering practice

Current project involved- Jakarta MRT CP106

omEm
CECI @ IEEMRERRAT &

R
CECI @ TERRRERRAT




No. STATION NAME Geotechnics Structure Consultant

Current project involved- Jakarta MRT CP101/102

0  DEPOT BUILDINGS Not Submitted Not Submitted
LEBAK BULUS 2nd Hearing 1st Hearing
25-Mar-15 24-Jun-15 {
2 FATMAWATI 2nd Hearing 1st Hearing AECOM at i ST e
1-Mar-15 24-Jun-15 —t zl g-m.ﬂ!(!"‘w -
3 CIPETE RAYA 2nd Hearing 1st Hearing 4 3 s “M m mﬁ /
25-Mar-15 24-Jun-15 b - A
4 HAJINAWI Not Submitted Not Submitted We are No. 1, i
5 BLOKA Not Submitted Not Submitted head th
6 BLOKM Passed Sth Hearing Hewson ahea an
29-Oct-14 14-Jan-15 other
7 SISINGAMANGARAJA Submiited international
5-Jun-15 Il
8  SENAYAN 3rd Hearing 3rd Hearing colleagues
21-Jan-15 10-Sep-15
9  ISTORA Not Submitted Not Submitted
10 BENDUNGAN HILIR Not Submitted Not Submitted oty
11  SETIABUDI 3rd Hearing 3rd Hearing
21-1an-15 10-Sep-14
12 DUKUH ATAS Passed Passed
10-Jun-15 13-May-15 cecl
13 BUNDERAN H.I Passed Passed R CEE
CECI AT
27-May-15 13:May-15 HERBARRAT
Category and key issues of tender/EOI documents (F34Z 7 {445 7/ EH S5 BE)
Notice of Pre- Qualification or Express of Interest (EOI) (1/3)
Again,
Autodesk BIM
Award 2015 State project title, qualification, price of doc &
payment details and place for sub and closing date
& . 1
Y — Y —

Category and key issues of tender/EOI documents (&7 {435 1| S EE BE)

Notice of Pre- Qualification or Express of Interest (EOI) (2/3)

By invitation, no need to pay but the
rest all the same....

Category and key issues of tender/EOI documents

Cover letter

cecI TERMREERAT

=1
CEC TERRREERAT

Category and key issues of tender/EOI documents (FE1E 2 {435 Al B EE BE)

Notice of Pre- Qualification or Express of Interest (EOI) (3/3)

Once can’t get any
document/qualification listed,
you will be out of the game.

Category and key issues of tender/EOI documents
A Letter of EOI

omem
CECI @ IERMRERRAT

earm
CECI @ TERRRERRAT




Category and key issues of tender/EOI documents

Demonstrate Capability

-
Re- issued version based
on Client’s inquiry
Standard version
—
—
I
SRt SR
CECI @ TERMBEERAD CECI @ TEERBEHERAT

Related Project List or Track Record

One Page to two pages

Very precise requirements

cect @) Toempoamnan
Category and key issues of tender/EOI documents After PQ/EOI- Shortlist (1/3)
Power of Attorney (POA)
Whether we
really need a
stamp or not....?
An example for WINRIP in Indonesia and 6 in total
CECI [ ) CECL [ e
After PQ/EOI- Shortlist (2/3)
13 in total for Contract ER469 in Singapore 8 submitted PQ and one of them is disqualified
T215
Financial Open
Name Amount (BT)
RSEA-Eng Lee-Wai Fong 206,850,000
Hock Lian Seng - Okumura JV 215,500,000
Sinohydro 219,932,250
Hyundai E&C-Hyundai 229,682,000
Development R
One thing does not get Sembawang 237,282,571
right in the letter......
g RESSHCNE 238,800,000
CSCEC 266,000,000
CRTG Not Shortlisted

omem earm
CECI @ IERMRERRAT CECI @ TERRRERRAT




Name of the Company Country Name of the Company Country Name of the Country
Company

Larsen and Toubro (L&T) India STEC China

- Hindustan Construction India Mosmetrostroy Russia
Company (HCC)
China Tiesiju Civil China PRAKASH INDUSTRIAL India
Engineering Group Co. Ltd INFRASTRUCTURE PVT.LTD.
(CTCEG) (PIIPL)
3 AFCONS Infrastructure India KYIV METRO BUD (KMB) Russia
- Continental Engineering  Taiwan ITD Cementation India Ltd India TPL
Corp (CEC) (ITDCEM)

: Dogus Construction and Turkey Soma Enterprises Ltd, India

Trade Inc.
Essar Projects (EPL) India cMc Sacyr

%

Infrastructure Leasing & India CR25G (China Railway 25 China
Financial Services Limited Bureau Group)
(IL&FS)
J Kumar Infraprojects Ltd.  India Co-operative Retail Trading  China
(JKIL) Group (CRTG)
FTON Obrascon Huarte Lain (OHL) Spain South Korea Engineering &  South Korea x
Construction (SK E&C)
Pratibha Industries Ltd. India GDYT Consortium x
alin Impregilo Italy Gammon Construction Limited India x
Strabag Group Germany  AG-Patel Engineering India x
14 Unity Infrastructure India IVRCL India CTG (China Railway China
Tunnel Group)

Instruction to Consultant- Contents

* Introduction

* Clarification and Amendment of RFP Documents
* Preparation of Proposals

* Submission, Receipt, and Opening of Proposals
* Proposal Evaluation

* Negotiations

* Award of Contract

aRtn
CECI @ TIEBMBESRAD

eaen
CECI @ TEERBEHERAT

Outline of Request for Proposal (RFP; B1EFE K & B aVER:E

* Letter of Invitation (Similar to PQ/EOI)

* Instructions to Consultants

* Terms of Reference

* Technical Proposal - Standard Forms (Optional)
* Financial Proposal - Standard Forms (Optional)
» Standard Forms of Contract (Optional)

Proposals must be prepared according to
instructions and forms which are provided in RFP

Terms of Reference

A

[ Project Introduction ]
[Scopes of Service ]
[Delivery, Submittal and Schedule ]

Information and Requirement of Key Personnel needed

Other Related Information ]

At
CECI TERMEEERAT

=1
CECI IERRREERAT

To Bid or Not to Bid (IR1EEERMEEAEE)

It is really case by case;
Balance of motivation, cost, expertise

>
>
» and available resources;
>

No so called “absolutely right or wrong”;

Building collapse in Nepal

Different Concerns with Domestic Bidding (2/2)

cecr @) TERMmeman

e
CEC TERRREERAT

Different Concerns with Domestic Bidding (1/2)

e
CECI @ IERMRGERAT

Scopes of Services and Schedule(3Z1Z R AR 75 £ 15 K I512)

earm
CECI @ TERRRERRAT




Project description, service period & budget

i

oEtE
CEC @ TEEMROERAD

Tendering Schedules — Lessons Learned for Project Control

» In general, well- experienced international firm is eligible to
complete the submission by deadline given by the Client but may
not be applicable to companies from Taiwan

» For companies from Taiwan, factors controlled include location,
scopes of works, resources owned & mobilization capability

» Special arrangement for special long holiday in Taiwan

eaen
CECI @ TEERBEHERAT

Tendering Schedules — learned from personal experience

» EOI for highway C/S service project in Central Asia —
approximately 45 days (on — line submission)

» Tender for highway C/S service project in Southeast Asia —
approximately 45 days also (hard copy submission)

» On- line submission saves lots of time and effort

» First principle is to get all necessary document/resources ready
in advance, no matter how

Tendering Schedules — How to well-controlled

Main limitations:
(1) Submittal in English;
(2) Limited time for preparation;
(3) Too many unknown as the project is not in Taiwan
Dear Dr. Benson,
As per trailing email we have been shortlisted for the Eastern comidor.
‘We need to respond today.
Best Regards
Hemant

Always urgent but you have to handle
that well, no matter how......

At
CECI TERMEERAT
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Fee proposal (THRE&5| B A& E(ER)

Lump Sum Base Man- Month Rate Base

Important factor for client’s decision;
Have to be quick and sweet;

Need to include all conditions;

Don’t make that to be “thank you and
will contact you next time”;

» Mind the currency used and add
“adequate risk” in.

yrvyrvey

Organization and CV (B ZX4HBH A B- BREHEES)

» Necessary for any international project

» Have to be adequate and fit the need
of the Client;

» Have to show attentions paid by
managing level of the company.

cecr @) TERMmeman -

e
CEC TERRREERAT

Risk for Currency Used

Certain and acceptable
risks may be taken

What happens by paying
\WhatBapeeas hyRaving

IDR from the client? Case B; 11977: 1

Case B: 11977: 1

Case@us89009900: 1

v

Need to be detailed enough;

» Need to be understandable;

» Need to show you are different and well-
experienced

eRen
CECI @ TERMREERAT
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e _. Water- gate- remote- control- and- monitoring:
Design for-the- Pumping Station of -the Taipei-
city .+

e . PCM- for- the cable- car construction- of
Kaohsimng city.+

e_. Plaming  Desim- and-  Construction-
Supervision- Services of Taichmmng- Port #104
Berths Ash-Pond- Unloading- Coat- Facility
Works+

® . Elevator,- Escalator- Design- for- the- Detail-
Design-of DUO1 Underground -Structures-And.
i Control for-CKS-n 1

Airport MRT System«

o . Planning, - Design- Services- of - the- Extension-
Construction- for- Zhi-Shan- Pump- Station- i
She-zi- Island- and Pumpmg Equipment
Renovation for Wen-chang & Fu«
Not indicating personal
responsibilities & details of the
project.
» Good to attach a photo
» Have a better format

Objectives in Management, Communications and Commerce
in UK for MICE CEng

Work and communicate with others at all levels Report writing; illustrations; letters; negotiation; oral
orally, in writing and by presentation. Identify and presentations. Active participation in public
agree team targets. meetings. Working in and leading teams.

Awareness of the needs and concerns of others.
Develop good working relationships to achieve
collective goals. Equal opportunities and diversity. Set
an example for others to follow. Identify, and agree
collective goals.

Develop constructive working relationships with
colleagues, superiors and others.

[ R R L S A R L il Procedures for maintaining records/ instructions/
of projects. financial expenditure. Procedures for quality
enhancement. Procedures for development of
personnel.

Stn
CECI @ TIEBMBESRAD

eaen
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Education of Civil Engineers in Taiwan for Globalization —
Subjects for Professional Engineer Exam in Taiwan

_ e

structural analysis, soil mechanics, material mechanics,
structural design, foundation engineering  structural analysis,
geotechnical design, and design, engineering  reinforcement and pre-
engineering survey, geology and site stressed concrete
construction method investigation, slope design, steel structure
and engineering engineering, rock design, soil mechanics
materials and mechanics and tunnel and foundation design
construction engineering, and structural dynamic
management geotechnical analysis and earthquake
construction method resistance design

Purely in technical aspects

Efforts made in civil engineering education so far (1/2)

Introduction and Demonstration on Earthquake Engineering
Researches in Schools (IDEERS)

v

Initiated at University of Bristol

First brought to Taiwan in 2001- | coordinated with parties in Taiwan and was the interpreter
in 2001 competition

Co- work with National Centre on Earthquake Engineering Research (NCEER) and British
Council

Have high- school and university students first but now also include postgraduate students
Continue to run the competition annually until now

v

v

yr

At
CECI TERMEERAT
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Efforts made in Civil Engineering Education so far (2/2)

Practice of Tender Preparation and other issues...

(IRIEXHREBEHZREMEEER)

Technical Proposal

» Consultant’s Organization and Experience.
» Comments on TOR and Suggestions.

» Scopes of Services, Description of Approach, Methodology and
Work Plan.

» Team and CVs.
» Staffing & Work Schedule.

Fee Proposal

» Lump Sum or Man-month/Man-day rate.
» Currency, Tax and Bank Account Details.

Others

» ISO, Insurances and others.

cecr @) TERMmeman

e
CEC TERRREERAT

Lessons Learned from 48-month Secondment service in CECI

Bidding for Overseas Projects (g4 NSf)

Never Give Up (FEJHZE)

Bad Experience Can Be Very Useful

(RETIRR 2 1)

Integration (824&)

Management & Communication (B8 5 #i#)

5 Keys to preparing a competitive proposal (1/3)

1 @) > Project Experience

Your track record of experience is the engine that propels the company forward.
Have you got a powerful, high-performance engine for this assignment?

Similar type of works and services.

Similar geographical region.

Overseas experience (outside of your home country).

Source of funding in your selected assignments (ADB, WB, etc.).

2 @—) Human Resources

Your human resources are the fuel that keeps the company’s motor running. Have
you got enough fuel in the tank for this particular assignment?

Relevant areas of work.
Meeting the qualifications criteria.
Availability?

eRen
CECI @ TERMREERAT

earm
CECI @ TERRRERRAT




5 Keys to preparing a competitive proposal (2/3)

3 @ > In-house Support

Your fellow colleagues are the mechanics that fine tune and assemble the parts. Are
they up to the task in providing their support?

Cooperation and assistance from relevant technical, administrative and managerial
departments is imperative throughout the preparation!

No room for neglect and no room for delay.

4 Q- Partnership

Your partners are your co-pilots in collaborating and submitting the proposal. Have
you teamed up without someone who is reliable and trustworthy?

Study your options in choosing your partner (local and/or international) as well as in
forming your type of association (JV, Sub-consulting, etc.).

Establish good contact and communication.

Nae of Technicel Financial Evaluation (20%) Total Score
No. Consultant Score (30%) Foreign Cost Local Cost (Rp.) | Tax |Total Cost Rp.) | Score |(2)=80%X (a)] Rank
(@ USD, (b) Otlers, (©) @ @) @ + 0% X @)
1 [FmC 898.93 | 660,320.00 0.00| 31,864,845,000 38,304945,960 | 93686 |  906.52 1
2 |FimE 87726 | 693899.04 0.00 | 36,333,000,000 43,100,597,337| §32.62| 868.33 2
3 [FimB 87135 | 761,205.05 0.00| 35,890,600,000 43314632853 | 82851 8278 4
4 |FmY 83059 | 599.899.00 0.00 | 30,035,604,000 35886418947 1,000.00 |  864.47 3
S |FimR 75068 |1,654,152.61 0.00] 23,089,785,000 39.222.735405| 91494| 78353 5

» How to weight that is
very important.....

» Have to know what you
can win

eaen
CECI @ TERMBEERAD

eaen
CECI @ TEERBEHERAT

5 Keys to preparing a competitive proposal (3/3)

5 @ > The Price

The Quality Cost Based Selection (QCBS) method in ranking proposals combines both a
technical score and a financial score in determining the overall score of the proposal
and selecting the winning bid.

How low can your rates go? (the lower the price, the higher the score)

Is there room for reducing other costs?

Prepare to negotiate with your partners.

And in case you are the winner, congratulations! But, remember..
Fasten your seatbelts and listen to the Client.
Follow the rules of the road and Contract Agreement.
The end.....

Connect with the World Immediately

Vietnam

Indonesia

Malaysia

e
CECI TERMBHERAD

Bwew
cect @ TEOMEGRRED

B R ZEBIIRET (Case study)

» Unsuccessful One: Haiphong CS 2A Consultant Services
of Construction Supervision in Vietnam (2012- 2013)

» Successful One: Tender Assistance and Detailed Design
Service of Construction of Jakarta MRT CP106 (2011-
2013)

&na o! the Slom:’ - 500»&1’14’@3’ you muol knon fluxl

» It seems it is evitable to go overseas in the future.

» Winning bid can make you feel happy.

» Happy can be lasted for one day only as you have to work and
face all difficulties in the project for the following 36 to 60
months.

» However, that’s the 1t step for walking out to overseas from
Taiwan.

cecI f-1-

2] 2N asa
CECI @ IEEMREERAT

End of the Slorg — Smpact from Slobaligation

\“‘9’, 1.0 hour
w’, 4.5 hour
m, 4.0 hour
W" 3.0 hour
W’y 5.5 hour

1“,‘9’, 1.0 hour

prwem
‘JQ" 5.0 hour

omem
CECI @ IEEMRERRAT

Thank You for Your Attentions

i

Please visit:
http://www.ceci.com.tw
Personal contact:
bensonhsiung@ceci.com.tw or
benson@cc.kuas.edu.tw
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CICI CORPORATION 2

Introduction

Overview
Group Employees
5,700 (Taiwan) ; 1,600 (Overseas)

g Status
Listed at Taiwan Security Exchange in 1993 (9933.TW)

Year of Establishment ’)
1979

@) Chairman
JohnT.Yu

‘@) Capital

TWD 7.6 Billion (USD 242 Million)

.J Market Capital
TWD 39.1 Billion (USD 1.3 Billion)

@) subsidiaries

Domestic 14 /Overseas 28
CICI CORPORATION. 3

Introduction

CTCI HO, Taipei

-
Jing Ding, China
PN

EENEly CTCI Arabia, KSA'

-
s
N\
CIMAS, Vietnam
GTCl Thailand
-
CTCl Singapore

CTCI-CORPORATION. 5

Introduction
Lines of Group Business

High Tech Industries

E&C Engineering Corporation
EPC for High-tech Industry, Solar
Biotech Industry, Power plant...etc

Civil Engineering

Resaurces Engineering Services P ~
Inc
Cross-Field Engineering Service
in Civil/ Arch., Geotechnical and :
e Arch Integrated EPC Services
Fabrication
Waste to Energy
CTCI Machinery Corporatian AN ' ”
Equipment fabricator Holding company
—
CTCI Corporation _
L =
. T
Industrial Control Tradi Leading Energy Corporation
e ] Refuse Incineration 20-year BOT
€l Chemical Fortune Energy Corporam!
Chemical trading company Refuse Incineration 20-yeaBOT
CTCI CORPORATION. 4

Introduction

Financials Unit: USD, Billion
Backlog New Contracts Revenues
142011 62012 112011 62012 112011 62012
12013 B 2014 12013 H2014 12013 62014
6.2 27 2.6
2.0
19 1.9
5.5 22 17
52 51 2.0

2011 2012 2013 2014 2011 2012 2013 2014 2011 2012 2013 2014

CTCI CORPORATION. 6




Introduction

Diversified Backlog Across Regions and Markets

Backlog by geography

As of December 2014

Backlog by market split

ETaiwan  EMalaysia & Middle East B Power H Refinery
H Other i Singapore i Thailand i Petrochemical H Incineration
) B Infrastructure i Other
i China I Storage & Terminal
19%
25%
16%
58% 12%
g : 12%
3%
4%
2% 33%

CTCL CORPORATION

2%

Business Operations

Business Areas

Hydrocarbon Infra., Environ. & Power
(HBO) (IEPBO)

= Gas Pi i . ture

= Oil Refining = Transportation &
= Petr i C icati

= Chemical = Power

= Terminal = Incineration &

= Polysilicon Energy Recovery

= Steel & Nonferrous

= Water & Waste
Water

= Flue Gases Cleaning
System

CTCI CORPORATION

Environ. & Resources Plant Maintenance
(ERBO) (PMBO)

= Investment & * Maintenance
Development Strategy & Planning

= 0&M/ = Plant ion &
of Incineration Plants Testing

= 0&M/ Management = Maintenance Project
of Infrastructure Implementation

= Asset Integrity
Management

* Resources
Collection/
Recycling/
Management

= Renewable Energy

= Renewal & Upgrade
of Mechtronics
System

Introduction

Global Presence

Human Resources
7,300 employees around the world

Business Operations

Hydrocarbon Business Operation(HBO)

W Taiwan M China i Thailand B Vietnam I
Petroleum
 India i Saudi Arabia i Others |I
= Crude Distillation = Olefins + Aromatics Fertilizers, Phosphates, = Maintenance Tank
= Vacuum Distillation = Butadiene lon Exchange Resins Yards
= Catalytic Reforming = PDH and Waxes = LNG Receiving
= Hydrodesulfurization = OCU = Pharmaceuticals Terminals
= Amine Treatment = Organics = Polysilicon = Chemical Storage
10% = Sweetening = Polyolefins: PE, PP
= Coking = Plastics
= Hy g .
78% 5% = Fluid Catalytic Cracking = Synthetic Fibers
= Hydrocracking
3% = Alkylation
2% = Isomerization
o = Lubes and Fuels
2% = Asphalt
m Sulfur Recovery
= Gasification
= Hydrogen
CTCLCORPORATION s CICLCORPORATION. 0
Business Operations Business Operations
Infrastructure, Environment and Power Business Operation(IEPBO) Plant Maintenance Business Operation(PMBO)

S — e I
powen Transportation
Generation L

Coal-fired Power
Plants

= Mass Rapid Transit

= Blast Furnaces = EIS/EIA

Systems = Coke Oven, CDQ, By- Solid Waste Treatment
= Oil/Gas fired Power Hazard and Risk
ohyGa « Highways Products azard and Risl
i Assessment
= Combined Cycle = High Speed Rails = Sinter Plant

Power Plants
Nuclear Power Plants

Cogeneration Plants

CICIL CORPORATION.

Water / Wastewater
= Roll Mill Plant

Treatment
= Copper Smelting Sewage and Sludge

Treatment

CICI CORPORATION

Y -

Business Operations

Environment and Resource Business Operation(ERBO)

[ [ S———
Investment & Operation & Resource R ble E
Development Maintenance Management lcile s

= BOT Project (WtE .
Plant, Sewer
System)

= Integrated
industrial waste -
Treatment Facility

CICLCORPORATION

0&M Management = Technical Evaluation = Alternative Energy
and Consultant Services

Railway Infrastructure for Waste -

and Recycling

Maintenance for (Solar, Biomass,...etc.)

Renew & Upgrade for (Kitchen waste, Sludge,

i = Waste Collection and

Mechatronics System . PET bottle...etc.)
Commissioning, Trial Transportation
Run, and Performance

Test

Annual Overhaul

P i

O ¥ R5RABRREHMX

CTCLCORPORATION.




PR ERARRERK

BB 4o 4 b N 8 (Mo SHELL, 3t % % % ExxonMobil &),
B R #&h 2 8 (4%, Aramco, Petronas), B R EH 2 3 (4 E)
RBRBXBH R RER)HERREAE -

O BaE#R

Revised Bid
(maybe many Award
times)

Technical &
Commercial Bid

Q (iR [ )

SOI ITB

PO (H#42% )

SOI ITB

PQ (EH#AZEE)

CTCL CORPORATION 15

RS EBERAR R X

O F#&%
8% R
EF T Y
Cover letter EZis
Company profile, Organization E¥ S
Partner Profile, Organization EH
Financial statement EZia
Work experience EFHH R AFTAEESR > 28 RIBAMERIIERA -
Project Organization A3
Manpower resources AR A RECVHEERLEHEL
Workload AR 3P EEAN G ARRBBRAASN
Project execution AT 3R
QA/QC, HSE E L RUEBARREER - RURGFZ TR LK -
Engineering strategy AT
Procurement strategy R 3
Construction strategy A 2
Pre-commissioning strategy AR 2R
CTCI CORPORATION. 17

|

O FREs

CTCLCORPORATION. 16

PRLARRBEEER
O Work Experience: Bp@ 2 H 48R K4 > &5 HBAMER -

CTCI CORPORATION. 18

ol S EBARR R

O Manpower Resources: ¥ % A B £ # B/ HRE R > 78 Ko i proposal

CTCICORPORATION. 19

TS RERARRRK

O QA/QC HSE

CICI CORPORATION. 21

TS RBARARRMKX

O Work Load

CTCI CORPORATION. 20

P i

O 3 & eFT48 SAMAC MMA/PMMA £ 4] (E#5BAE X))
B REERUARETRST
B SUBFKEEFR

CTCLCORPORATION. 2




Major Projects

Major On-going Projects - HBO

Client Saudi Arabian Methacrylate Company
(SAMAC)

Project MMA/PMMA Project

Contractor cTcl

Capacity Grass roots Petrochemical Plant

MMA: 250,000 MTA ; PMMA: 40,000 MTA

Scope EPC
Contract Value  USD 600 M
Status On-going
Y N

[N The MMA plant will be the largest ever
built, with a 250,000 metric ton annual
capacity. It will use Lucite International’s
(LI) Alpha technology. The PMMA plant

Saudi Arabia will be based on MRC technology and will

have an annual capacity of 40,000 metric

tons.

o ;
CTCL CORPORATION 23

SAMAC 2 & & #

O Technical Proposal (ZR{AFHRKME & » & F8R B BARBE N AR 48 3
BERZ
W Lesson Learned
B Value engineering
B Alternative vendor/supplier
O Execution Proposal (ZRBAZF R RN  EEFHLBLARA)
O Commercial Proposal

CTCI CORPORATION. 25

SAMAC 2 EE 5 %%

O B PaT > BRI N & (B4 L4 600 MUSD » B4 LHAT © )
O %AVLF 2D RKGFThEn

O %AY T A8 F MR

O famz FEAR

O &K E2HWEIATHE A

O % 31.2] Intellectual Property Protection Plan

O ## & Value Engineering

O @3 ¥ x o9 & K347 (Taskforce # A i & db)

CTCL CORPORATION. 2

SAMAC Technical 42 Z 224

O MRARBEES

CTCI CORPORATION 2%

SAMAC A& & # & # 55 — Execution Proposal
O z¥hifad LUAHEEES AL

CICI CORPORATION. 27

SAMAC £ & # % # 35 — Execution Proposal

O AHRREHFALLRE

CTCI CORPORATION 2

SAMAC A2 £ ¥ % 3 35 — Execution Proposal
O £%4%8 R&R -

CTCI CORPORATION. 28

SAMAC A& £ # % # 35 — Execution Proposal
O #4¥x4AE& ENEXER

[CI CORPORATION. 30




SAMAC & £ & & # 75 — Execution Proposal

O Critical Path Analysis (3 #8482 know-how)

CTCL CORPORA

SAMAC 42 % & & # 75 — Execution Proposal

O IPPlan
B \endors/Subcontractors to Sign a Secrecy Agreement
B To Ensure Project Document/drawing Security
B To Ensure Electronic File Control
B Office Access Control

B Security of Confidential Document/Drawing with the 3rd Parties

CTCI CORPORATION. 33

SAMAC & % & & # 55 — Execution Proposal

O Taskforce Office (A ¥ E R ML > AEM|UF )

CTCL CORPORATION. 2

SAMAC £ % #& & # 35 — Commercial Proposal

O £#%BAK : ATH bidders £ ) — MR X EHRIUTHERRE ¥4% -
KX @mbidders £ » ARRARXBELH  nAFHBHER -

O &F-—RHERFRGEMEA -

O # R &R H% 2 BFH T HRRRE 42 Value Engineering, Alternative
Proposal $ @& 5 & > By + 2356

O Regbk @R R 7 &

O &8 5REHRREBH R R4k -

CTCI CORPORATION 2

SAMAC MMA/PMMA 4-# 4& %

Major Projects

Major On-going Projects - HBO

Client QP (80%)

SHELL (20%)
Project Al Karaaan MEG/LAO/OXO Project
Capacity Grass roots Petrochemical Plant

MEG 718KTAX2, LAO 300 KTA, OXO 250KTA

Scope EPC (bidding CCFJV, TR, Saipem/GS)
Contract Value  USD 2500 M
Status Cancel
4 7 1M 2identical Mono-Ethylene Glycol (MEG)
Qatar units with a capacity of 718kta of MEG
each, using proprietary Shell OMEGA
. technology.
1 broad range Linear Alpha Olefins (LAO)
unit with a capacity of 300kta of total LAO,
using the proprietary Shell Higher Olefin
Process (SHOP).
. Y 1 propylene based OXO-Alcohol (OXO)
CTCLCORPORATION 3 CICLCORPORATION unit using the Mitsubishi technology. 3,
AKP R & K R%
A4 O 4448 2500MUSD » 4= RAARK  BAXJHEREFRFE > 3

O sF i QP/SHELL Al Karaana MEG/LAO/OXO % %] (— &R EEaR)
B RETEMORBEERS
B AHBREREAR

CTCLCORPORATION. 36

B 2 3] e 3 BREF A B i e F ik 85k 4 i T B

O %ALY ExFem

O %¥EY s MR EEHR

O f@mzERAR

O 3= # Alternative Proposal, Value Engineering

O @R X & RPUT (Taskforce HAZ R FHHEER - @7 SHELL REA
BRI A RAE)

CTCI CORPORATION. 38




AKP & £ % 3% 55 — Technical & Execution Proposal

O Executive Summary

CTCL CORPORATION

AKP 12 £ % & # 75 — Technical & Execution Proposal
O 589 8tE- 2R A2RSARAHEEGARE

CTCI CORPORATION.

AKP & & # & $# 55 — Technical & Execution Proposal

AKP #& % & & # 75 — Technical & Execution Proposal

O $£ARZER-HARAARERYFEARIAL T LN EE AR o cv -
[
[ |
[
[
[ |
CTCI CORPORATION 0 CTICI CORPORATION 2
AKP & & # & $# 55 — Technical & Execution Proposal AKP 42 & % & # 55 — Technical & Execution Proposal
O Additional Supplier O ppEEARANHES  HAHBERZAEK -
CTCI CORPORATION 43 CTICI CORPORATION a5
AKP & £ # ¥ 3 35 — Technical & Execution Proposal AKP & £ & ¥ 3 35 — Technical & Execution Proposal
O Alternative, Value Engineering — X B X 85 > R LEXFRFEF £ O Local Content Development Program - (GEA% % 3big 235
- 1]

CTCI CORPORATION.

-

CTCI CORPORATION.




AKP #2 £ # & $33 — Technical & Execution Proposal

AKP #2 & # % #35 — Commercial Proposal

O 2ABXRER- O —&RmEREAER A © A7 A bidders 8 #54% > ¥ X HPFH bidders #
AT&% - @ E Equal Basis & 8% ¥ 4% - 24THAR -
O 75 4855 % Best Price »
O REA6E%K -
]
I ]
CICI CORPORATION. a7 CICI CORPORATION. 49
AKP & # %3k
A&

O 4%
CTCI CORPORATION 48 CICI CORPORATION 50
l\‘;ﬁ

O Executive Summary

4% AT 8 L Executive Summary g4 X & Em B H £ o

O #4847 STHERLE

EREREFARSGEFIAT  IAPXFHR T HEHEEER &
AR MM EEHARDR - BFE “8”“BF”

O #%A/E%

BRETREIFAAAEN  ERETHNEZARFEL &L - LREA
FET R

0O g

TR E TR KB4 @B lesson & learnt » ERWBHF EWRA -

O S8 HERIRBAEE R
EFEATHRRHSZNAAVEAATATRABE -

CTCICORPORATION. 51
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How to negotiate construction
contracts on the basis of FIDIC

model forms:

Key differences between
the New Red Book and the Pink Bod

Anna Yan (EEXEHR)

Vice Dean, Office of General Affairs
National Chengchi University, Taiwan

Main MDBs

» African Development Bank
» Asian Development Bank

» European Bank for Reconstruction and
Development (EBRD).

» Inter-American Development Bank Group.
» World Bank

FIDIC Pink Book:

The MDB Harmonised Edition of the Red Book

» The Pink Book is the form of contract used
by MDBs (Multilateral Development Banks)
for construction projects (building and
engineering works designed by the
employer) for which MDBs are providing
finance first published the contract in May
2005 and then published revised editions
in March 2006 and June 2010.

"Sub-Regional” MDBs

» Black Sea Trade and Development Bank.
» Caribbean Development Bank.

» Central American Bank for Economic
Integration.

» Corporacion Andina de Fomento.
» East African Development Bank.
» West African Development Bank.

Multilateral Financial Institutions (MFls)

» European Commission.
» European Investment Bank

» International Fund for Agricultural

Development.
» Islamic Development Bank.

» Nederlandse Financieringsmaatschappij

voor Ontwikkelingslanden NV.
» Nordic Investment Bank.

» OPEC Fund for International Development. °

Key differences between the 1999 Red
Book and the Pink Book

[ | RedBook | moBs ]

2.5 Employer’s The notice shall be given as The notice shall be given as soon
Claims soon as practicable after the as practicable and no longer than
Employer became aware of the 28 days after the Employer
event or circumstances giving became aware, or should have
rise to the claim. A notice become aware, of the event or
relating to any extension of circumstances giving rise to the
the Defects Notification Period  claim. A notice relating to any
shall be given before the extension of the Defects
expiry of such period. Notification Period shall be given
before the expiry of such period.

This appears to be a more onerous provision for the Employer. However, th
“should have become aware” makes it difficult to operate as a condition

Key differences between the 1999 Red

Book and the Pink Book

T RedBook wops

2.4 Employer’s The Employer shall submit, within

financial 28 days after receiving any

arrangement request from the Contractor,
reasonable evidence that
financial arrangements have been
made and are being maintained
which will enable the Employer to
pay the Contract Price (as
estimated at that time) in
accordance with Clause 14
[Contract Price and Payment]. If
the Employer intends to make any
material change to his financial
arrangements, the Employer shall
give notice to the Contractor with
detailed particulars.

The Employer shall submit, before the
Commencement Date and thereafter
within 28 days after receiving any
request from the Contractor,
reasonable evidence that financial
arrangements have been made and
are being maintained which will
enable the Employer to pay the
Contract Price punctually (as
estimated at that time) in accordance
with Clause 14 [Contract Price and
Payment]. Before the Employer
makes any material change to his
financial arrangements, the Employer
shall give

notice to the Contractor with detailed
particulars.

Key differences between the 1999 Red
Book and the Pink Book
[ moBs ]

3.1: The However, whenever the Engineer exercises a specified authority for which the
Engineer’s Employer’s approval is required, then (for the purposes of the Contract) the
duties and Employer shall be deemed to have given approval.

authority Except as otherwise stated in these Conditions:

d) any act by the Engineer in response to a Contractor’s request except as otherwise
expressly specified shall be notified in writing to the Contractor within 28 days of
receipt.

The following provisions shall apply:
The Engineer shall obtain the specific approval of the Employer before taking action
under the following Sub-Clauses of these Conditions:

(A) Sub-Clause 4.12: agreeing or determining an extension of time and/or additional

cost.

B) Sub-Clause 13.1: instructing a Variation, except;

(i) in an emergency situation as determined by the Engineer, or
(i) if such a Variation would increase the Accepted Contract Amount by less than the
percentage specified in the Contract Data.

C) Sub-Clause 13.3: approving a proposal for Variation submitted by the Contractor
in accordance with Sub-Clause 13.1 or 13.2




Key differences between the 1999 Red
Book and the Pink Book

3.1: The (D) Sub-Clause 13.4: specifying the amount payable in each of the applicable currencies.
Engineer’s Notwithstanding the obligation, as set out above, to obtain approval, if, in the opinion
duties and  ©f the Engineer, an emergency occurs affecting the safety of life or of the Works or of
authority adjoining property, he may, without relieving the Contractor of any of his duties and
responsibility under the Contract, instruct the Contractor to execute all such work or to
do all such things as may, in the opinion of the Engineer, be necessary to abate or
reduce the risk. The Contractor shall forthwith comply, despite the absence of approval
of the Employer, with any such instruction of the Engineer. The Engineer shall
determine an addition to the Contract Price, in respect of such instruction, in
accordance with Clause 13 and shall notify the Contractor accordingly, with a copy to
the Employer.

Key differences between the 1999 Red
Book and the Pink Book
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3.5: The Engineer shall give notice The Engineer shall give notice to
Determinations  to both Parties of each both Parties of each agreement or
agreement or determination, determination, with supporting
with supporting particulars. particulars, within 28 days from
Each Party shall give effect to the receipt of the corresponding
each agreement or claim or request except when
determination unless and until otherwise specified. Each Party
revised under Clause 20 shall give effect to each
[Claims, Disputes and agreement or determination
Arbitration]. unless and until revised under
Clause 20 [Claims, Disputes and
Arbitration ].

The Pink Book is more onerous for the Engineer as it now fixes a time limi
determination (28 days from receipt of the corresponding claim or reque

» Under the Pink Book, the Employer is allowed to change
the authority of the Engineer without the agreement of
the Contractor. In contrast, under the 1999 Red Book, the
Employer has an obligation not to impose “further
constraints on the Engineer’s Authority except as agreed
with the Contractor.” This change may be seen as
potentially affecting the balance of risk.

» The second amendment under sub-clause 3.1 requires the
Engineer to obtain the Employer’s approval before taking
action under sub-clauses 4.12, 13.1, 13.3 and 13.4.

Key differences between the 1999 Red
Book and the Pink Book
[ [RedBook I mBs |

4.2: The Employer shall not make a claim under the Performance The Employer
Performance Security, except for amounts to which the Employer is entitled  shall not make a
Security under the Contract in the event of: claim under the

(a) failure by the Contractor to extend the validity of the
Performance Security as described in the preceding paragraph,
in which event the Employer may claim the full amount of the
Performance Security,

(b) failure by the Contractor to pay the Employer an amount X
due, as either agreed by the Contractor or determined under Employer is
Sub-Clause 2.5 [Employer’s Claims] or Clause 20 [Claims, entitled under
Disputes and Arbitration], within 42 days after this agreement the Contract.
or determination,

(c) failure by the Contractor to remedy a default within 42

days after receiving the Employer’s notice requiring the

default to be remedied, or

(d) circumstances which entitle the Employer to termination
under Sub- Clause 15.2 [Termination by Employer], n
irrespective of whether notice of termination has been given.

Performance
Security, except
for amounts to
which the

Key differences between the 1999 Red
Book and the Pink Book
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3.5: The Engineer shall give notice The Engineer shall give notice to
Determinations  to both Parties of each both Parties of each agreement or
agreement or determination, determination, with supporting
with supporting particulars. particulars, within 28 days from
Each Party shall give effect to the receipt of the corresponding
each agreement or claim or request except when
determination unless and until otherwise specified. Each Party
revised under Clause 20 shall give effect to each
[Claims, Disputes and agreement or determination
Arbitration]. unless and until revised under
Clause 20 [Claims, Disputes and
Arbitration ].

The Pink Book is more onerous for the Engineer as it now fixes a time limi
determination (28 days from receipt of the corresponding claim or requ

» The amendment is consistent with the global trend to seek to p
fraud and corruption. The contractual sanction is that the Emplo
terminate the Contract if it determines “based on reasonable evid
that the Contractor has engaged in a fraudulent practice. The defi
of “fraudulent practice” is very broad (“misrepresentation or omiss:
facts in order to influence a procurement process or the execution o
contract”) and may have far-reaching implications for the Contractor
the administration of the Contract.

Key differences between the 1999 Red
 ____ Jmss_____________________________________________|

15.6: If the Employer determines, based on reasonable evidence, that the Contractor has
Corrupt or engaged in corrupt, fraudulent, collusive or coercive practices, in competing for or in
Fraudulent executing the Contract, then the Employer may, after giving 14 days notice to the
Practices Contractor, terminate the Contract and expel him from the Site, and the provisions of
Clause 15 shall apply as if such termination had been made under Sub-Clause 15.2
[Termination by Employer ].
Should any employee of the Contractor be determined, based on reasonable evidence, to
have engaged in corrupt, fraudulent or coercive practice during the execution of the work
then that employee shall be removed in accordance with Sub- Clause 6.9 [Contractor’s
Personnel].
[ For contracts financed by the African Development Bank: ]
For the purposes of this Sub-Clause:
(a) “corrupt practice” means the offering, giving, receiving or soliciting of any thing of
value to influence the action of a public official in the procurement process or in the
contract execution; and
(b) “fraudulent practice” means a misrepresentation of facts in order to influence a
procurement process or the execution of the Contract to the detriment of the borrower,
and includes collusive practice among bidders (prior to or after bid submission) designed
to establish bid prices at artificial non-competitive levels and to déprive the borrower of
the benefits of free and open competition.

Key differences between the 1999 Red
Book and the Pink Book

16.1: Notwithstanding the above, if the Bank has suspended disbursements
Contractor’s under the loan or credit from which payments to the Contractor are
Entitlement to being made, in whole or in part, for the execution of the Works, and
Suspend Work no alternative funds are available as provided for in Sub-Clause 2.4
[ Employer’s Financial Arrangements ], the Contractor may by notice
suspend work or reduce the rate of work at any time, but not less than
7 days after the Borrower having received the suspension notification
from the Bank.

If the Bank suspends payment of the funds from which the Contractor is paid, a
alternative funds are available, the Contractor can suspend or reduce the rat
performs at any time (having received a notice from the Bank). 3




Key differences between the 1999 Red

Book and the Pink Book
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16.2: The Contractor shall ~ The Contractor shall be entitled to terminate
Termination be entitled to the Contract if:

by terminate the

Contractor Contract if: (d) the Employer substantially fails to perform

his obligations under the Contract in such
manner as to materially and adversely affect
the economic balance of the Contract and/or
the ability of the Contractor to perform the

(d) the Employer
substantially fails to
perform his

» The grounds on which the Contractor can terminate the
Contract have been amended in the Pink Book. It is not
enough for the Employer to fail to perform its obligations
under the Contract. The Employer’s breaches must
“materially and adversely affect the economic balance of

obligations under
the Contract,

Contract,

(h) the Contractor does not receive the
Engineer’s instruction recording the agreement
of both Parties on the fulfilment of the
conditions for the Commencement of Works
under Sub-Clause 8.1 [ Commencement of
Works ]. v

the Contract and/or the ability of the Contractor to
perform the Contract.” The Pink Book includes two new

grounds for termination.

Key differences between
Book and the Pink Book

In the event the Bank suspends the loan or credit from which part or whole
of the payments to the Contractor are being made, if the Contractor has
by not received the sums due to him upon expiration of the 14 days referred
to in Sub-Clause 14.7 [Payment] for payments under Interim Payment
Certificates, the Contractor may, without prejudice to the Contractor’s
entitlement to financing charges under Sub- Clause 14.8 [Delayed
Payment], take one of the following actions, namely (i) suspend work or
reduce the rate of work under Sub-Clause 16.1 above, or (ii) terminate the
Contract by giving notice to the Employer, with a copy to the Engineer,
such termination to take effect 14 days after the giving of the notice.

16.2:
Termination

Contractor

the 1999 Red

Key differences between the 1999 Red

Book and the Pink Book

17.6:
Limitation
of Liability

Neither Party shall be
liable to the other Party
for loss of use of any
Works, loss of profit, loss
of any contract or for any
indirect or consequential
loss or damage which
may be suffered by the
other Party in connection
with the Contract, other
than under Sub-Clause
16.4 [Payment on
Termination] and Sub-
Clause 17.1 [Indemnities].

|| RedBook |moBs |

Neither Party shall be liable to the other
Party for loss of use of any Works, loss of
profit, loss of any contract or for any
indirect or consequential loss or damage
which may be suffered by the other Party in
connection with the Contract, other than as
specifically provided in Sub-Clause 8.7

Delay Damages ]; Sub-Clause 11.2 [ Cost of
Remedying Defects ]; Sub-Clause 15.4

Payment after Termination ]; Sub-Clause
16.4 [ Payment on Termination ]; Sub-Clause
17.1 [ Indemnities]; Sub-Clause 17.4(b)

Consequences of Employer’s Risks ] and

Sub-Clause 17.5 [ Intellectual and Industrial

Property Rights ]. g

Key differences between the 1999 Red

Book and the Pink Book
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17.6: The total liability of the

Limitation ~ Contractor to the Employer,

of under or in connection with the

Liability Contract other than under Sub-
Clause 4.19 [Electricity, Water
and Gas], Sub-Clause 4.20
[Employer’s Equipment and
Free-Issue Material], Sub-
Clause 17.1 [Indemnities] and
Sub-Clause 17.5 [Intellectual
and Industrial Property Rights],
shall not exceed the sum stated
in the Particular Conditions or
(if a sum is not so stated) the
Accepted Contract Amount.

The total liability of the Contractor to the
Employer, under or in connection with the
Contract other than under Sub-Clause
4.19 [ Electricity, Water and Gas], Sub-
Clause 4.20 [Employer’s Equipment and
Free-Issue Materials ], Sub-Clause 17.1
[Indemnities] and Sub-Clause 17.5

[ Intellectual and Industrial Property
Rights], shall not exceed the sum
resulting from the application of a
multiplier (less or greater than one) to
the Accepted Contract Amount, as stated
in the Contract Data, or (if such multiplier
or other sum is not so stated), the
Accepted Contract Amount.

Key differences between the 1999 Red

Book and the Pink Book
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20.2: The DAB shall comprise, as
Appointment  stated in the Appendix to
of the Tender, either one or three
Dispute suitably qualified persons
(Adjudication) (“the members”). If the
Board number is not so stated and

the Parties do not agree
otherwise, the DAB shall
comprise three persons.

The DB shall comprise, as stated in the
Contract Data, either one or three suitably
qualified persons (“the members”), each
of whom shall be fluent in the language
for communication defined in the Contract
and shall be a professional experienced in
the type of construction involved in the
Works and with the interpretation of
contractual documents. If the number is
not so stated and the Parties do not agree
otherwise, the DB shall comprise three
persons.

Key differences between the 1999 Red

Book and the Pink Book
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20.1: The Engineer shall proceed in
Contractor’s  accordance with Sub-Clause
Claims 3.5 [Determinations] to agree

or determine (i) the
extension (if any) of the Time
for Completion (before or
after its expiry) in
accordance with Sub-Clause
8.4 [Extension of Time for
Completion], and/or (ii) the
additional payment (if any) to
which the Contractor is
entitled under the

Contract.

Within the above defined period of 42 days,
the Engineer shall proceed in accordance

with Sub-Clause 3.5 [ Determinations ] to
agree or determine (i) the extension (if any)
of the Time for Completion (before or after
its expiry) in accordance with Sub-Clause 8.4
[ Extension of Time for Completion ], and/or
(ii) the additional payment (if any) to which
the Contractor is entitled under the Contract.
If the Engineer does not respond within the
timeframe defined in this Clause, either
Party may consider that the claim is rejected
by the Engineer and any of the Parties may
refer to the Dispute Board in accordance
with Sub-Clause 20.4 [ Obtdining Dispute
Board’s Decision ].

» A further change made by the MDB Conditions is the introductiol
Dispute Board (“DB”), replacing the Dispute Adjudication Board
(“DAB”). Pursuant to Sub-clause 20, DB decisions are immediately
binding on both parties, who shall promptly give effect to it unless
until it shall be revised in an amicable settlement or an arbitral awal
and in that regard is equivalent to the DAB.

» The DB is available throughout the duration of the contract, which if
tactfully utilized may be a useful and time efficient manner througk:
which to resolve disputes and minimize any delays to the progress

the works.
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International EPC Contract: contract
scheme , stages and practical points
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A What is an EPC Contract?

e An EPC contract contains provisions
describing all responsibilities and guarantees
associated with the built facility’s plant
performance, project schedule, plant
warranty, and project completion.
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Pricing of Contract

e Lump Sum
e Cost Reimbursement
e Unit Price

e Hybrid

Project Delivery Method

e Design-Bid-Build
e Design-Build

e EPC (Turnkey)
e Construction Management
e DBO

e BOT

Characteristics of EPC Contract

e Lump-Sum Based
e Project Financing Concerns
e Fast-tracking

e Value Engineering

e Cost of Risk




Issues in Lump-Sum EPC
.
e Scope of Work
e Express scope of works
e Implied scope of works

e Provision of drawings, documents and
design data listed in the Specifications

e No responsibility for errors or discrepancies
in drawings and documents, except specified
circumstances

e Assistance in obtaining government permits
e Provision of access to site

¢ |
PMC’s Role

Price Adjustments

Extension of Time

Employer Responsibility
Time limitation on acceptance

e Contractor's Responsibilities

e Contractor’s undertaking

e Taxes, levies & duties included in pricing
e Trade secrets

e Commencement within X days of EDC

e International professional standards of skills,
care and diligence

e Site safety & public safety
e Other obligations

Definition of Completion

Defects Liability

Liability/ Indemnification

Cumulative liabilities/damages and LD

Exclude:

alny and all liability to make good of the work and complete the
plant

any and all liability arising from intellectual infringement/Torts

e gross negligence and/or willful misconduct of the EPC
contractor

e Contractor’s representations

e Independent Contractor

e One who is hired to undertake a specific project but
who is left free to do the assigned work and to
choose the method for accomplishing it.

e One who commits a wrong while carrying out the
work does not create liability to the employer.

1999 FIDIC Series
.- ]

e FIDIC Contract Documents
- General Conditions
- Particular Conditions
- Tendering, Contract Form, DAB
e 1999 Series
- 1999 Red Book ( Construction Only )
- 1999 Yellow Book (Design-Build )
- 1999 Silver Book (EPC)
- 1999 Green Book ( Simple Construction )




Structure of EPC Contract
G

e Part |I: Form of Contract

e Part Il: General Conditions of Contract

e Part lll: Particular Conditions of XXX Project
e Part IV: Technical Requirements

e Part V: Contract Price, BOQ and Unit Price
e Part VI: Exhibits

Planning Stage:
.
e Owner: Feasibility Study (FS)
e Technical
e Commercial
e Consultancy agreement

C |

e There are many contracts and agreements
need to be signed from the tender/bidding
stage to the award the contract

Tender (open tender/ invitation) Stage:

e Owner:

e Select Licensor ( know how/ process design
process )

e Prepare bidding document
e Pre-qualification (PQ) document

e Contractor provide technical criteria, experiences,
financial information

e Review by owner or consultant
e Licensor agreements and PCM contract

|
e Shortlist

e Issue Invitation to bidder and Non-disclosure
Agreement

Project basic information and concept

Specifications: Standards and
requirements

Schedule
Terms and conditions
Commercial terms

e EPC Contractor’s Proposal contains:

Technical: execution plan, manpower, equipment,
construction sequence

Commercial: price, liability,
Schedule
Submit the clarification; point out the deviations

Clarification is very important for both owner and
contractor: make sure the equal basis for SOW, can
be done by email/letter or face to face.

Bidding Stage:
G

e EPC Contractor prepare proposal (Basic)

e Cost estimation: Major Material ( concrete,
steel, piping, cable)

e Bid shopping: Vendors and subcontractors

e Pre-bid agreement signed between EPC
contractor and Vendors and
subcontractors

e Submit the cost impact for the result of
clarification

e Commercial proposal review

e Negotiation (Letter of Intent/Term Sheet/Not
binding)

e Novation agreements between Owner, EPC
contractor and licensor/ owner’s vendors

e Award the contract




EPC contract with Contractor and

Supplier
|

e On shore contract--—-E & C

o Off shore contract----E & P

e Taxation consideration

e Coordination agreement/ bridging
agreement----If two parties

e Consortium VS. Joint Venture : joint and
several liability

e Parent company guarantee

C |

e Direct agreement---Bank vs. EPC contractor
( Without prejudice to the rights in the EPC
contract)

e Change Scope of Work and material change
of the terms and conditions of EPC Contract-
----Subject to approval or consent of Bank.

e Contractor’s right----assignment---as
collateral to bank/ not any third party

Project financing
G

e Loan agreement----Employer vs. Banks

e EPC contract------ Employer vs. Contractor

e Condition precedent:

e 1.Financial arrangement Before NTP

e 2.Down payment vs. Performance Bond

e 3.Not call bond if no breach

e Construction general pledge agreement : owner,
bank and EPC contractor ( security keeper)

e Assignment agreement: owner and Bank

e Acknowledgment of assignment : EPC contractor
and owner

e Contract amendments during the performance of the
EPC contract: on shore and off shore contract

C.Conclusion
.|
o Well-prepared
e Select good consultant, contractor and
supplier
e Strong financing ability
e Have lawyer at beginning

1e R L 5 o
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