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I. Project Summary

A | 2. Project Summary

Korea East West Power Comapany

* Design : EWP, KOPEC
Participation « Construction : Posco E&C
Company « CM : Owner’s CM

* Material Supply : Boiler- Andritz, Turbine - Siemens

231, Guho-dong, Donghae-si, Gangwon-do, Korea

Type of work [0 Civil O Architecture ll Industry-Environment Facility [] The others

Detail Process Bio-mass Power Plant

Business Scale 30MW x 1

Period of Business 2011.12 ~ 2013. 7 (20 Months)

Total Expense W 141,487,000,000
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Donghae Bio Mass Power plant Construction CM

IT. Major Business of CM

Project Management

[ ]

RISK Management

Process Management

Construction Management

Quality Management

[ ]

Safety Management
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II. Major Business of CM

. Project Manaement

| 1. Main Contents of CM Business

Total Project Management

KOREA EAST-WEST POWER CO.,LTD.

Role Allocation

STEP Details of Business _
Owner Designer Constructor
Common Business meeting with constuction participants Supervision | Cooperation | Cooperation
Task Licensing and public service Supervision | Cooperation | Cooperation
Pre- P Write genleral ;f:lan and Supervision | Cooperation -
Enfocement enforcement plan of arrangement
Design Write Invitation to bid Supervision | Cooperation -
Enfocement Establish ordering plan Supervision | Cooperation =
Design Modlfﬁen_forcement c-le.5lgn il Supervision | Cooperation -
eview connectivity
Disaster prevention Subarvision ) Cooberation
Construction , Safety-Environment management upervisi peratt
Step Frocess Manageiens and Supervision | Cooperation | Cooperation
Establishing recovery of slup process P P P
Review plan of total test working - .
After Supervision - Cooperation

construction

and Confirm test working

Report final project management

2030 Moot Valuoble Power Comp«ny

Supervision

Cooperation

Cooperation
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II. Major Business of CM Total Project Management

| | 2. Project Forwarding Background

L
» Comply with the government’s expansion policy for the new renewable Energy

« Contribute to stabilize the electricity supply & demand, also vitalize the regional

economy
* The first owner’s CM in Korean power companys (including engineering)

| 3. Specialty of Owner’s CM

|
~» Upgrade technical skills through the self engineering of basic designs.

 Develop the project of new renewable energy field through optimal selection of the
location and economic analysis for the investments.

« Owner's CM group worked together as one and successfully performed.
(Optimal cost analysis and outstanding negotiation of contract)
» Construct the high-class power plant by the project management team and Construction

team, by securing detail designs and construction technology

A
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II. Major Business of CM Total Project Management

| 4. Project Organization

Organization of Owner’'s CM

Safety Project managemet Machanical Electrical & Control
Contract Civil & Achitecture Engineerining Quality
Equipment Supplier Design Company Construction Company

| 5. Operating System

Project Management System (e-PMS)

| External Document System l

« Summary + General Plan + Accomplished + Pay Item : Eqiorctgment + Risk Management
situation
+ Milestone + Business standard [l + Manufacturing « Material schedule » Data of construction
« PRM . Fixed cost . M:':ma.gement process - Letter of experience
criteria process « State of notification « Bulletin board

« Contract . * Quality

» Enforcement Production . Noti
« Licensin « Supervisor * Notice

g .
« Details « Supply schedule management
. delayed Item » Subcontract
- Safety Keeper
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IT. Major Business of CM RISK Management

@ Carry forward risk management strategicall

| | 1. Appraise and analyse by ‘Risk Management System'’

E Systematically appaise and analyse by management procedures of project risk
« Distinguish and appaise the risk through regular meeting

« Decide the risk level and adoption strategies of the risk

» Document the risk, also manage by designated staff

| 2. Risk analysis of Power plant construction

Analysis for major RISK Factor

« Concern about bankrupt of RISK1 ) Lack 9f
« Shortage of subcontractors Experience
experience for the - Concern about poor Successful bid
construction of Bio- construction RISK2 ) ¢ .
mass Power Plant. » Concern about cost increase by orlow price

changing design
* Limit of RISK 3 > Poor location
understanding « Narrowness of construction  site condition

: = e + Interfere management of
:35:;::? A LY existing PO\Ne'nagP|a"’fS Narrowness
: *_condition -Local characteristics RISK4 ) oo

- — ——
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IT. Major Business of CM Progtetiiiahagamast

@ Process Management by using organized system

| 1. Web-based integrated process management in real time

Process Management System

SITE ePMS
o _ M | T e e | i#1)
E;T{"% = ,EI,' % :
e ‘%l —e -
Bl s i

Implement processing
- monitoring using
‘computing systen

* ePMS(EWP Project Management System) : EWP Construction project management system ]

2%0 Moot Viluable Fower Company € 2 KOREA EAST-WEST POWER COLTD. | 11



IT. Major Business of CM Progtetiiiahagamast

| 1. Web-based integraed process management in real time

|( A

* Provide all processes with participants through computerized process managament system

— Immediately response in case of predicted construction delay and interference process.
/ Possible realtime search.

Delayed processes are possible to check in real time. / Organically manage delayed reason.

— Share the agenda among cooperative companies.
(By Providing delayed reasons and recovery measures with participants in real time)

Set up a proposal system to check the associated processes.

Register all design data through process management system, and minimalize user errors.

— Resolve process management difficulties from the Fast-Track method

Synthetically manage processes by designated staff in charge of Process management
system.
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IT. Major Business of CM Progtetiiiahagamast

| | 2. Regular PRM and Weekly & Monthly process meeting

* Review interface between design and construction as well as interference in work
classification.

» Review predicted delay processes in advance and implement analysis.
/ Share the information with project participants.

+ Consult the recovering delayed process during the process meeting & PRM.

l Project Review Meeting(PRM) l ' Weekly - Monthly Process Meeting |
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II. Major Business of CM Construction Management

. Improve the equupment by technlque group

| 1. Provide creative ideas by technique group

 Operating the technige group
: Owner’'s CM organization + Bio-Mass construction site + Construction company
. Operation period : 2011.12 ~ 2013.10 (23Months)

Generate
backfire of

dust ingredient

Install 4 channels

per Boiler’'s Day Bin

Remove the over
pressure toward

Prevent ignition

by connected

atmosphere :

duct for gas 2 Day Binsx4 channels

recirculation
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II. Major Business of CM Quality Management

KOREA EAST-WEST POWER CO, LT

| | 1. Strategy map of Quality management

[ Guarantee the Qulity by managing the construction
considering life cycle of equipment

Establi:c,h Establish the Manage
Inspection
standards Foundation Cooperators

KOREA EAST-WEST POWER CO,,LTD.

| 2. Establish the process and comply with one

| ( Process h ( Business of Quality )

Purchase specification P Apply quality requirements , inspection lists and examples
Technique assessment of Bidder > Decide the level of quality management according to the production company’s level
Decide inspection and procedures >  Implement examination through technical consultation on construction quality
Produce equipment / Quality test » Implement field inspection by the plan and procedures
Deliver materials > Manage history cards of equipment for quality guarantee
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IT. Major Business of CM Safety Management

@ Achieve a zero accident by systematical safety managemen

T

: | 1. Safety management system

a h A

Obiecti Achieve the successful construction without a trouble through the
Objective prevention actions

_—
J———

Realize advanced safety culture to satisfy everyone (Owner and Cooperator)

L. Eaieg e!ucailon S 'mprove !lngmg A B !enc!mar! “-1

Performance
Strategy

on Hierarchical solid safety hazards advanced agency
- Safety patrol

« Diversify activities - Monthly event of * Conduct a

PReTT LN for inspera?ion of safety inspection campaign for
Work safety consciousness. “Crash Stop”

* Manage card of

» Safety First hazard * Committee of

Announcement - Find safety factors safety management
\ N >
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]:[. Ma_iOI‘ BLISiI‘IESS Of CM Safety Management

P .

€ Manage committee of safety management and open workshop for person in charge
of safety.
- Composition of committee
: University professors(2) + Occupational Safety and Health Agency(1) + Project participants(6)

TR — - N

Composion & management Workshob openin Presentation of
of committee P opening Safety measure

€ Multiplexing of safety patrols

- Result : Point out and improve safety hazards. (more than 300)

Y
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IT. Major Business of CM Safety Management

| | 2. Case of safety management activity

Resolution conference on

. . Conference on near-miss event
accident prevention

€ Multiplexing safety patrols

S Shield Up e
T Tool Up Copmm Mmz=  x|m 7
) Own Belt Up e L
ﬁ’) Perfect Check Up * opRErl 50|

AN

—
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IT. Major Business of CM Safety Management

| | 2. Case of safety management activity

( : ; . : . . 5 @ N
@ Cooperatively inspected the construction site with project participants, also

Educated on the safety management from experts

Y. i
A2 .

Education on Industrial Security
Construction Safety regulation

Cooperative inspection

4 Implement “the autonomy program of safety”
- Designate the safety responsibility zone

- Observe unsafety acts / Operate the safety management register for improvement
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Donghae Bio-mass Power Plant CM

II. Major Performance

* Related Parties Management
» Construction Management

* Process Management

* Cost Management

* Design Management
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II. Major Performance Related Parties Management

@D Persuade the residents opposing to this construction

(= .
—

% After acquiring business license for electricity generation from goverment,

we got the construction approval by continuously persuading the residents.

| 1. Milestone

f (2 2011. 02. 09 Make a contract of purchase
C<5 201 1 | 04. | ”20 VThe ]V.VS" PreserV\Vtartion on Venvrircr>rnrmerr\rtalwéffecrts fér tHé rré;sriderrltsr(cérncélléfi'orn)
(o 2011. 05. 04  The 2" Presentation on environmental effects for the residents
(o 2011. 06. 08 Public hearing of the environmental effects evaluation
(e 2011. 07. 07 Acquire permission of power generation
(e 2011. 08. 01 Begin and discontinue construction at the same time
(o 2011. 09. 06 Apply for construction permission
(o 2011. 09. 08 Complete consultation of the environmental effects evaluation
(e 2011. 09. 15 Acquire permission of construction plan
(e 2011. 10. 07 Complete agreement of the residents (5" meeting)
(o 2011. 11. 28 Complete agreement of Donghae city (3t meeting)
(e 2011, 11. 29 Acquire construction permission
(e 2011. 12. 01 Resume construction / Change permission of construction plan (‘13.3 — "13.7)
(e 2013. 07. 30 Completion / Begin elctricity generation (20months after begin)
'« /
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II. Major Performance Related Parties Management

Construct the company

» Actively persuade residents ) housing in Bukpyeong

* Discuss licensing with Donghae’ Construct “Dawn
local government / baseball park”

Opposition banner of residents Presentation for residents

o e S
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I. Major Performance Construction Management

. Arrange the site and upgrade construction method

< Modify site arragement by additionally introducing fuel storage facilities
] according to the change in government policy
— Delayed processes were recoveried by improving construction method.

|| 1. Modification of site arrangement

€ Restriction conditions

- no modification of an appointed period despite changing arrangement plans.

- Increase licensing consultation with Donghae city owing to increase in road occupation.

- Implement 3 times contract of changing design owing to total modification of original
arrangement plan.

Before

After

%
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II. Major Performance Process Management

@ Process recovery from building partnership

| « Recovery process by communicating partners.
| < Reduce the term of work and secure the quality by improving construction
method in several meetings.

| | 1. Re-make boiler drum

'@ Problem : Delay period for payment (Boiler installation process : Expect 3month’s delay) ]
€ Improvement of construction
- Before : Drum — Water pipe of furace wall
After : Water pipe of furnace wall — Drum [secure 25days of ramaining]
- Secure quality by revising the work procedure regarding opposite process.
- Day and night, double shift for welding work(10.20~11.10) and Safety inspection
by staed supervisors.

- o

i =~
P, - & S & & -

L =
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II. Major Performance Process Management

2. Improve drying method of fireproof materials

¢ Problem

- Drying of self burner occuers local overheating in low temperatue zone.

€ Improvement of construction

- Secure the qulity of fireproof materials by complying with a rate of temperature rising.

2013 | February | March
Process ;20 21 232425262728 12 3 4 5 6 7 8 9 10111213 14 15;16 17 1819 20 21 22 23 24
Before | UEMIAZ  SENE (0 s 2x(ZR) ¥ W  STMBlowing
| FZH3H2.28) | |
after (UEREABS  usmEzCYEE s () ~ STM Blowing
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II. Major Performance Cost Management

! ;-Reduce cost by aggresively activating VE

< Reduce cost by actively improving facilities through creative thinking in design &

construction step despite the greast capacity for the Bio-Mass power plant

KOREA EAST-WEST POWER CO..LTD,

| 1. Case of cost reduction

- Content | Before After Outcome
. Reduce
* Prevent * Construct the disposal area « Construct mounding(prevent against wind) 180
scattering dust through the excavate material in Million
of Ash handling original site by using the soil of original site Won
* Increase the area and quantity b . e Rl
- Optimization of S e ;I - Iy Y | - Review design adequacy of approach 210
foundation pile changing position of the fue . . Million
oil storage building road and foundation pile Wor
oC B Reduce
» Change material * OX 180
. + coated steel pipe (1,100mm) .
of drainpipe (Precast Concrete Box, 0.8x1.5m) Million
Won
* Minimize field Reduce
.. . Boi . * Reduce Panel (— 5part
I;Iye:\dlng LG Boiler 1'st Wall Panel * Lead to deIiv(er thpe tu)be after working M]‘-I(I)‘o
Igh pressure — Divide into 9 Part in shop riion
section of boiler Won
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III. Major Performance Design Management

_@ Design total management using 3D system

‘.

** Prevent errors of design & construction by reviewing interference in advance using the

stereoscopic image program(Navisworks) for Boiler, Turbine and auxiliary equipment.

| 1. System of 3D stereoscopic image model

A ¥ — - : __J
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III. Major Performance Design Management

| 2. Application cases of 3D design system
( ™
i | € Prevent errors of design by reviewing interference in advance

| Review interference in advance ]

Wi

e

” T;Iflfi\f Tl

T € 3 KORER EAST-WEST POWER CO,UTD. | 28



III. Major Performance Design Management

| 2. Application cases of 3D design system

f € Prevent errors of construction by reviewing terminal point in advance among

construction companies

Review connection of terminal point '

Ié;
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Donghae Bio-mass Power Plant Construction CM

IV. The Others
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IV. The others

| | 1. Construct ecosystem of korean Bio-mass power plant

Va — — ~,
-
Monopoly of owner information / dependent of Foreign technique
/ Economical thinking
Before
Power pla
Construct Power plant >> Fuel Procurement >operat|on >
Value ' ,
. i peration
Chain , | < 1 Sukwon ]
Sharing i ' harin
Cooperation development Kyungdong Operate po erplant and
New Tof Engineering technique gf / Bonghwang cooperate maintenance
Paradigm L, <
Share EPC Know-how and technique .

Asset of Accumulation of

engineering technique . management an_d
Globalization of Recycling maintenance technique

Bio-mass EPC Industry
THE WORLD BEST BIO-MASS INDUSTRY ECOSYSTEM
X >
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IV. The others

o Related s
( co:\:a(re\ies W ( Tecicr:::]e 1 [ Sales Increase ] [ Job Creation ]
« EPC * Creative powerplant * Creative pwerplant(1734 People)
R : about 40 billion W/year - Worki le : 36 le/year
E | * Material suppliers ' ° Engineering technique = . wood chip plant orking people : 56 people/yea
S | - Fuel procurement - 4 Patents : about 10 billion W/year - Employment influx : 1698 people
» Sales of Small business « Wood chib olant : 7 |
U | ° 6 management - 5 Theses : about 28 billion W/year ood chip plant - / peop'e
L compaies * Overseas expansion * Collect AT RLE
T : about 300 billion W/year - 34 people/ year
S Y Y -
i More than ¢
| 'y 4 Patents = -
g\ 200 P 5 rhees | . About378bilion QJ € About 1975 people
‘s | companys \/ = q!| il|

This effectiveness is infinite when we expand toward overseas based
on the competiveness of ecosystem.

>

LY
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IV. The others

3. Knowledge capitalization through cooperation

@ Successfully implement collaborative research with small businesses(Xeonet, Korea
engineering, BHI) and Inha university after being selected as a national project. ('13.8)

@ Applications - Registeration of Patent (4 )

Patent name Date No. Nation Company Division
HASRO| S48 SAF Q| M=y 11.05 10-2011-0052092 Korea Inha Registeration
-] o|st : i . .
;_igojggfamg EI!.% AN S 12.04 10-2012-0039486 Korea Inha Application
LEAE = S AR Mi=WY 12.04 10-2012-0039487 Korea Inha Application
jEiQIA] 7 o|2%t ] . o
ggﬂg AI:: ﬂlgil_iggg%é 12.03 10-2012-0030539 Korea Xeonet Application

@ Publish in thesis academic journal

Thesis name in SCIE Author Name of academic journal PUb\Il::::b“
Copyrolysis Value of Polystyrene Journal of Industry
. smncn Cmnposi::d :mmﬁmdm Fuel Ryu.J.S Engineering Chemistry 2012
’ (SCIE, Submitted)
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IV. The others

L - b
@ Prosecute publishing "White book of Bio-mass

Foreign
case

White paper publication and Sharing

€ Major cases of sharing the success know-how

F‘leldfalrfor nte
USABlo-mpwwrplam
Period '13.9.5~6 13.9.12 ‘13.11.1 ‘13.12
/ Place / POSCO E&C / Seokmoon Energy | / Seoul University / EWP
Inform to Posco Promotion of Inform small Introduce technology
Cartint E&C and KEPCO Sttt businesses of Bio-mass power
RS E&C of the know- 9y of the technology plant to private
Seokmoon Energy - ;
how and experience companies
\ J
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IV. The others

HEX|= $E QILXE 22 g
s ST A

MBC NEWS (13.11.8)

o5 Greon Growth 20 -~ 010 WLL 9190 oo pews swvase Sryne Sw

Electronic Newspaper ('13.9.26)

A Y

o

HSTHE X7| At

e S
17.3 ]

KBS NEWS ('13.11.9)

facebook 2Ee #IL DAS BAH LR

€3

USROS A SR (F) BAH0| A
= -0l U= ME 8

Z0t2 1,137 - DIOIP15tL

Blog, Twitter, Facebook

—
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Thank you
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