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INTRODUCTION

1) Programme

First step

Second step

Fourth step

Fifth step

Baseline

3

Identify what has actually happened

$

Review of the information

|dentify what has happened to change

$

Management of the effect of change

‘ Updated Programme for Submission
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INTRODUCTION

1) Programme

Programme AHM| A of w2} E4F 4 LEVELE 257 (B4 Level Il £ 7|22 2 CPM Schedule £ 2Hd)

« LEVEL| : Master Schedule — PM 2| Philosophy 7} Bt %[0{0F 5} PM 2t 0] 212!
« LEVELIl : Summary Schedule

« LEVEL Ill : Main Network Schedule — CPM 8H4lo 2 2M

« LEVELIV : Control Report / Control Schedule — Z[5}CcF 42X} Level O] ElE|+F

* Area/Block

Level |
* Phase (E/P/C/C)
Master Schedule « Major Milestones

Level 11
EPC (Summary) Schedule

* Discipline
* Work Package

Level 1Nl
Main Network Schedule

* Activity
* Deliverables

\ 2
N N N N BN BN BN BN BN BN BN BN BN BN BN BN NN NN NN N B " 3 N N N N BN BN BN BN BN BN BN BN BN BN B B

Level IV « Each Document
Control Report « Drawing
Control Schedule + Each Equipment
Deliverable Mgmt & Items
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INTRODUCTION

2) Delay Analysis Method

Additive

Cumulative

-
Impacted As-Planned

The Simplest form of Critical path-based analysis.

Time Impact Analysis

An evolution of the Impacted As-Planned method

-

Window Analysis

The term ‘windows’ simply refers to
the period of time being analyzed.

Analytic

| EMuvol oy

As-Planned vs As-Built

Analysis between As-Planned and As-Built

JIEER ‘ IAP ‘ ‘ TIA ‘ ‘ CAB ‘ ‘ APAB |- ‘ Window Analysis ‘

! |
SLEE | WP | | TA | | cAB | LongestPath |~ APABWindow| TSWA |

Subtractive

- JNHHO 2 E 47| HHHo 2 L EE|0f 22, Window Analysise= &
MuttHo 2 M2 g|2|&= otots
1O d— 10

Collapsed As-Built

A simulation of a ‘what if’ scenario based on the As-Built

 LGAAD.

« 2iL} SCL Protocol 2" Edition§-E{ Window Analysis 21-20]| Cjst £
oo}t M|V} &8E|US.
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INTRODUCTION

3) Scheduler & Delay Analyst

= By ZF2 Program =35
. Enb chm
Baseline JI=SBE
. dated Programm
Planning Update 9 €
& Scheduling Scheduler | Recovery Programme 10712
Revised Programme MHZHE < >
As-Built Programme ]
W
27N 2 e
] —
Non-excusable Delay < >
. Dela Impacted Programme _
Delay Analysis y P 9 |
Analyst Updated Programme —
Compensable Delayf

Non-compensable Delay
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PROGRAMME

1) Baseline

No.

M

L

o

The Protocol recommends that the Contractor be required to submit a draft programme for the whole of the works to the
CA and that this draft programme be accepted by the CA. Once accepted by the CA, it is known in the Protocol as the
Accepted Programme.

Z Bl
STPA

The Commencement date and the time for completion, of the works and of each section

The date right of access to and possession of the site is to be given to the Contractor

The Order in which the Contractor intends to carry out the works

The review period under clause

The sequence and timing of inspection and tests specified in, or required by, the Contract

All activities logically linked and showing the earliest and latest start and finish dates for each activity, the float, Critical Path
The dates of all locally recognized days of rest and holiday periods

All key delivery dates of Plan and Materials

Supporting Report

Akt
KOIM!

olHt O 2 NTP 0|5 E2 7|7} O|LHO| H|&ste Ho 2 FAstT 9le
HE £012 M| 2 2510, 5917|700 FAE|0{0} 511, ZE7|2HS 2uksHe HS 0|F M YAIE|0{0} & (S0 7H7)
A S TUHE SO| BHE2 | = A W2 o|AFE 0| T st

Baseline O] £01g| 2| Of= A 20| BHAlst JHs A 0| BHO O 2 W2 7|7t Liof| 2012 S5f0F &t
Baseline H|E0| 52 22 7|0 S5 27|21 AR S £2517| /27| TIR0| 42 0[% 2[Cf3t W2l M2} &
Baseline 22 A| E£220| Compressk|= A8F0| k2G| 0|2 I|5t21 D A 2HAM = 2| ZIsH5HO} &
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PROGRAMME

1) Baseline

No. o=

L

o

7leH
olArg

H 2kM Ak Scope2 &HRIGHA] Scope O] F2tx|= 0| Q10{0F &
A2k A 22 Milestone2 25 550*0#04 2dstn s W'— UX|A|7|= AO| &=
A = A 3AC| 2o A7 HestF ze S ot 4HOo| Zotz|ojof et

CHE 29 H9|74|°'E° Program= 4-&3HA{ CPI\/I7|tH OE SHEHE Adote A2 Yot Qoo 2 HAs aHS A Zo|{0F gt
SAta S 112{5t0] A Aot T2 Y (Activity) 7l 20| 2ad
Total Float 2£0| A4 2t (0|E S0{ 90~120¥) OILHE FA|%=|0{0F 5tH, Open-ends”t 81
=7 | 5tA| 2tChet Lag 442 AE6t= A2 0= *t2t2] ConstraintsE 4&6t= TOo| =2|4
242 2= FS RelationO| ZOIOF 5L}, A A0 2IA2AZ Nefst] 2/dsliof e BRI
753t CBS (Cost Breakdown Structure)S 124510 YZ|A|7|=EtEfo 2 HEDI T35
Subcontractor 722 124510 HAX Q! AR =AM 7t ijOE'EI(HOF ot
NEEN Z!'O'UH'EZ!Q nefafioF & (Negative lag, SF, Level of Effort &2 BiA|5HOF &)
Critical Path &= Near Critical PathS Hsls| Al té'% HEHOM SHEE 2H/d5HoF et

=2 O [m=]
=={(Calendar) é* YU 2 HA[Z2 *'7<1| ZFO*A 7+ &5 BHE 310 Preference Setting0| RS (271 EME 112)

=

=4

Chg ot

BaselineO| SQI=[Al = B, 2|l2E, &7, 0|2 55 S50 22X 22 &1 R{Li= 7SS wAIoHOF &
S22} = A|3A12| S 26t {7t |0 BaselineO| A& | ACHD shA] &7 0 WE-S QIR|5t1 ATt 2ZSHH ¢t
T|, H*zzr = A3 Q| =2 A A0 H:'E | 4| (Notice)7| gt
THEHO| - AL 7+ 0] HRst A9 AR HE £&5] 7|&610 Schedule BasisOf| L etsHAl A=

2PV HERZ Q5 +z| OL= 5F A2} Q2|2 A2FA A 22 MilestoneS CHESHA A2 S L =918
LDt & r |l= &2%F MilestoneO| 27l 0| 40[2tH, Z0| HESE[EF AL TIIQUZ

A SAt AHOM, L2V EEZ 61| 0= ot HEMA X|E HE = F2loilM ZYa0oF &t

ca
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PROGRAMME

2) Updated Programme

No. = L&
1 He In the Protocol ’Fhe Updat_ed Programme is the Accepted Progr;amme upda_ted with all progress achieved and any revised
- logic or constraints. The final Updated Programme should depict the as-built programme.
The schedule shall be revised at least monthly, or at shorter appropriate intervals as required by the conditions of the Work
and Project, shall be related to the entire Project to the extent required by the Contract Documents, and shall provide for
expeditious and practicable execution of the Work.
2 i EEAL
E:TI-AI-Q -QFEA /1 of Al A0l Z =20
2tz Activity 2| 24| A2 S =Y
- Sl Activity = A A2 A=l % E= fH{ Y4 (Remaining Duration)
- 214291 Activity 7} BaselineAt Sequence 2F AH0|5HH 4~ 3l M
- Critical Path 2| A{A|At 2! 0] (2 Completion date 2| HZA
AloF 2PAR Yalste A2 2HE 24 LR
PMS (Progress Measurement System)& 124510f 22 &1
: |k zpAk CHE-=2f A|f0f| A Updated Programme HE2|F& AlSAIO FO0I5tL AL 22 L2 24 612 2HG10] A|E3H0F e
So|Alst CHE-E2| A2k2 Updated Programmes For A2 2 YA|ot) 282 5019 CHARR O
Updated Programme@| A|2F o|0|= AlZ0f $+ 510 12{=|0{0F &t (Remaining Work2 T3] Of| AFQUEE0| 0, OFR 2 A|QFA
olgPt gleBE AZAPVEES VM Hert gls)

www.anycost.or.kr
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PROGRAMME

2) Updated Programme

No. = L&
RD (Remaining Duration)?t OD (Original Duration)& 22}5H= 42 A% 7@ O 2 M HGIR| o2 W2t EYst Atst (EY ot
S7|AH AT O| Edl5HA| o= of RD= OD O|LHZ F &[5, &7(2E A|HO| o x|l = E< RDE &8 YU|0|E ZHA0| 22| A
Atz 74|
Updated Programme4t | € Q| 2tZ Tt SrAlist= AL, Logic @F 7t OtL|2tH JICHE #3 (9|2 E 29| DurationS
Z0{M AR = b= US RYSHH, AHEMA| 22|t A 7 EntE BF| ¢5S)
Scheduling Option2 Retained LogicECH= Progress Override? & &2l
7| (Progress Override 42| 0f|212 H2|517| 2|50 Baseline MEIA| MZ 24|17} HEHSH Logic2 FFE Z|CHEH BLO| I &t
4 So|A}EH SYH o HE AFE (Relation, Lag, Activity, Duration, WBS &)0| QUCHH, Log sheetE 20 7~1|§3H F&l
99% 2= 20| ZP W 2Ie} HOISH0], TH55I YRR Qs T2 US QAT LRIIAUS
Al AP ZEAOf| 224510 FactE JCH2 YO0 g (Updated Programme 7|22f2 = SHLiel)
Data date= EIIEH =AY, L2bd 31271210] 24S B2jot= A0|2(d, Data date= +1£2 AT
Critical Path tHE O£ &QIsHA HES LiEO0| QJCHH 24 H
HrlHeZ tﬂ%‘(Chang )= BrEalAl 2-d3lioF e
7ts5tH WBS 232 2|AS)
The Protocol recommends that the most recent Updated Programme (or, if there is none, the Accepted Programme) should
be the primary tool used to guide the CA in assessing an EOT application.
: =[] SHHE A BHAASIO| UCHH, Baselinelf| XS Q2sl= YA C2: HAE TR
CHdtot (Revised Contemporaneous Programme or Contemporaneously Updated Baseline Programme)
UUHOR 12 A0 R QABHOF B (El= 29 1Y 7o Al e
t'475'(Change) =AM 275t HEISH | O B A L2A0| Tt dHS ZetshAM HZ
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1 Q) saageel



PROGRAMME

3) Recovery (Catch up) Programme

No. =

L

o
Recovery is used to describe the act of Contractor, in overcoming the effect of events at its own risk, for which it is not
entitled to compensation
1 He A recovery programme refers to a detailed plan or schedule developed to mitigate delays in a project, aiming to bring the
project back on track to meet its original or revised objectives and deadlines. It outlines specific actions, resources, and
timelines required to recover lost time and ensure the completion of the project within an acceptable timeframe.
8.6 Rate of Progress; If, at any time:
(a) actual progress is too slow to complete within the Time for Completion, and/or
(b) progress has fallen (or will fall) behind the current programme under Sub-Clause 8.3 [Programme],
2 71|9f’%*_ other than as a result of a cause listed in Sub-Clause 8.4 [Extension of Time for Completion], then the Employer may instruct
QAR the Contractor to submit, under Sub-Clause 8.3 [Programme] , a revised programme and supporting report describing the

revised methods which the Contractor proposes to adopt in order to expedite progress and complete within the Time for
Completion.

2| L2 Revised Programme0|2t1 7| S0 2Lt 7HEH 2 © 2= Recovery Programme®]| 77+

S5 HAIE LhE0] GICHH, Recovery Q12 AlEA ARLle] o2 HdHE 4+ US. (SHH o AYUS HF= AlSAS
AYo|E2 St A7t BAIE Z| Gi= ot AlSAe] 2HYSH| AS )

[Ct2tA Recovery AFRE HEISH| HaI6HHLE, 22 HES o Ho2tn 9l RIS
Recovery= Acceleration 7{& 2} At0|32 2, Recovery Plan A|£0| 2

www.anycost.or.kr
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PROGRAMME

3) Recovery (Catch up) Programme

g

No. <)
214 A|Z0l U2 M Data DateS 917 (5 XA RIS A2 921 L) 510 24 _
7| Duration 2822 Y¥S 2dct= A L= Relation 24 (Logic E = Lag)2 2 ZH5H= 40| HiEk2Ist
4 AbaH 2 2d (AA|, A2, Y=FA1e| 2| )E Eetst] A|E5H0 2| AT E z(ast
w2l Y2t HEE 1124510 Data Date2F & 1€ O[L|2] THe[2HE O R Remaining DurationS 24
52122 HAH (Change)E a6l A 295t A|S A A F2[5HAH &
Recovery Programme A7+ HekotH Y| A L2, ASA0|AH| 02 =2[otH 2EE 4 US. [2tM Recovery
Programme A|& O| 0| A|HALF (EFAL AR B 271 A AFR)E Qa6 Ho| AL EOT Claim A& 2E 22
Recovery2td sHA] A|lSAZHRI1Q1H, $—7 IAIZHES Qo= 241 22 Acceleration2 £ QI5H0F ot= 242 OtH. 2715t A<
AccelerationO]| HE 244+ 7tsd= EEHOF g
5 S| - The Contractor has a general duty to mitigate the effect on its works of Employer Risk Events. Subject to express contract
CHSdtot wording or agreement to the contrary, the duty to mitigate does not extend to requiring the Contractor to add extra

resources or to work outside its planned working hours.
- The Contractor does not have a duty to carry out any change in scope any more efficiently than the original scope.
Recovery Programme?] A2k 2|0 = ofot HO| 7| 20| £21= 536 f71 LI I2HEQ sAlMo 2 e85 = 2 (2| ZE0

—

HE) 02 2 LU= oS (F, M2 BaselineC2 M &&= ZH2 {250k &

LT gAa

www.anycost.or.kr
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PROGRAMME

4) Revised Programme

No. =

L

o

This programme aims to provide a realistic and achievable roadmap for completing the project, taking into account any
delays, changes in work scope, or adjustments in resource allocation. It serves as the new baseline for project management,
monitoring, and control, ensuring that all stakeholders are aligned with the updated objectives and timelines.

LMo = AFZO0| BYE= 37 HBE=/E2=, 0[] Broli Recovery Programme?| 22 HE2 Bl

L O L HAO

Aot
STAKE

The Contractor should notify the CA of any proposed revisions and provide an electronic copy of the proposed revised
programme, together with any consequential revision to the Contractor's method statements and a programme narrative
that reflects the proposed revised programme. The CA should review and if appropriate accept the proposed revised
programme. Once a revised programme is accepted by the CA it replaces the former Accepted Programme as the tool for
monitoring actual progress.

Azt
AR

Acceptance by the CA of such a proposed revised programme does not constitute acceptance or waiver of the Contractor

Delay, and requiring the Contractor to propose measures to recover delay is not an instruction or a deemed instruction to

accelerate the works at the Employer's cost. Acceptance merely acknowledges that the revised programme reasonably

reflects the current situation and the Contractor’s current intention to carry out the remainder of the works.

Revised Programme0| Ai&/& I EIACHD 3l 27| H 20| EIQAHLY, 2|HAZ0| A= 22 OlLDR, 422 A2US

HHot= A2FHE (Amendment)7} 2| 2%|0{OF &

A2 U0 HAEE|= HAHFO| | ZB=[H, EEot AR 7|sElA] 6= o, A A|dF 2lA3= 0 A2 1 2 £ U=
d

—y

=
Ao 20| Z134E|B ZHE 2|EE0] A2E Revised Programme BHEsHA] A2z 02 S| QICt= S B3HsH0} 3t

www.anycost.or.kr
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PROGRAMME

4) Revised Programme

No. = LHE
2 A 0] BF2| A Data Dates B3 (5 AR AA led T L) 5t A
7| & 2 OD2HE 27| 7|25dH 2 A %] A 26t =8 2 (Commissioning &)01| TH5tH &&5] 8HE e
4 o IE_'F ME2 7|FSdHE A8ote A0|B &2, 2|2 7|28 E | 22|/2 10| 20| SHEE HR= 98
o - - > [y — a
w2l (2Lt 715121 WBS, Activity= B3| S 2|3H0F 31
WBS, Activity H-F0| AN} A2, Log sheetE H2|shM A|3At AE7 0|6t=E H2| HR
7| A 2 A EY T Baseline 172 MeH/Z sl A ZIdHot= 212 Aetst A 0| Ofd. Ofeff D=1t 20| 2 A7 |82 2FE
7|28 HBE AEolA 2Mot= A0| & Hel 24
Baseline (Rev.0) . Revised Schedule R
E.E."ol
= [ ]
> CHS ot 7|23 HHE M S7|RH 2M 2 5= AR, 7IFSd B HEE = AHOML] XA 7|72H0] Revised Programme 214 Q12
A= AU0| HE (CHEES A X %%E%OHE S35t HAS 2HHO| H20]| RevisedE ZSHHA A5 QF = Revised=
HE J§Z9| 7HdE2 §*3f7| 20 A= U HAOZ QISH A fHA (Amendment) 0|% A E|l= 33 HO| o6t Revised
Programme E2!2 stdoli M AtE 5= HO| HF‘“"’*
(S 2+=2 20| B} R| Qb= Baseline H14 A2 &= Recovery Programme A2 A| Revised Programme 20 AF2-2 T[S0} &)
50192 251 A (Change) .= RIZE Q1 57| A A= Revised Programme0]| ZZ e | A| UAUS S HA|

www.anycost.or.kr
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PROGRAMME

5) Impacted Programme

No. =

L

o

An impacted programme is a modified project schedule that incorporates the effects of unforeseen events or changes,
showing how these alter the project's original timeline. It is used to assess and demonstrate the need for time extensions or
to identify delays caused by changes in scope, resource availability, or external factors.

Impacted Programme2 A2 20{0f| SHEE|X| E2, Delay AnalysisOllM HEE[= Z2 020 YFL

Aot

23

For each change order request, a “Time Impact Analysis” (TIA) shall be prepared and submitted as part of the Change Order
Request documentation when additional time is being requested as part of the Change Order. The Time Impact Analysis will
include any new activities or impact activities related to the change, and the logic ties to the affected activities in the CPM
network. An analysis of the schedule impact on the critical path and any Project Milestones shall be included as part of the
schedule. Industry standard practices for preparing the Time Impact Analysis shall be utilized, subject to the discretion of the
COMPANY, and change orders that do not comply with standard TIA practices will be rejected until an appropriate TIA is
included.

Azt
olAret

QA A B7|AHE HERFA| ZESH0F 5= LHIELZ J|sstn /e eta 0| HEojor e Tert S, 1

2 W35t Eai5lA (c itical Pathoi| 7| 2| = &) A|=3H0

kS Y2 AFRO| 2QURAI HESHA AE |00k S (S 24 3

HYe =2 MEE £~ 9o, Ol AIZAP} Belolof e LHEL 2, S5 A/ RIME HRTtQls)
O

AL Ol CHok 2H Q2| A8 & 2 E A FE2S Aot EFA0

www.anycost.or.kr
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PROGRAMME

5) Impacted Programme

No. = L
O Event2 Q15104 Baseline 212 0|2[0f 7t=2 Lot 2= UHshM Impact 7|[7h= tHdeh 2& FragneteE E2|=
Ciolaiolg 7| Z R AR Y2i5iol 24
i . iginal
Ad'l[:lw Sesereton SJI'EI‘T:" APR | MAY ] JzL?Nusl JUL [ AUG
%100 |Engineer issues revised design requirements 10
=200 |Prepare and submit shop drwgs for approval 14 ]
%300 |Engineer - Review and Approve Drawings 14 C
~ «400 |Formwork, embedment and reinforcing steel 16 ]
7|E&|I %500 |Place concrete and curing period 9 ]
4 oo 5t «600 |Strip formwork 1 |
'IT—IAl'% =700 |Remove seal and re-test pipeline 4 (]
« 7|2 SEE Y Impacted Activity}2] 22| E 1afst0] Y=0| Bt (0& =0 dAIBE22 2t 230| 30% S7H3UCHH,
712 2H4 712t (Duration)2] 30% 2+ S7HAIAHA BHE)
* Fragnet2 7+s5IH M 22 7|=aliM ALRe| 2y, 208 2| AE0| EO[ot=5 24
-+ &7IAE EAA] Fragnetdt Impacted Activitys 2ot 50| 718 S| (R A7 (2t LHY5h= 2H0A),
Impacted Activity2| 44 & 24Q2A ]/ S| 11e=|0fOF &
o JtZete|del BitHo 2 k2L =TIA (Time Impact Analysis) 2 A& A| Impacted Programme X534 H (Updated
5 2412 Programme) =4{0| HE|0{OF & = 2= JLH= 2 Stk oM AlSAL| A|A7HA| a5l M Impacted Programmes
CHeutot 2rd/2M ot Z0| ot 2, 2H YA, Impacted Activity HEHS 2tQIoHA AlSAte] 2|t EF210| 2| AS 23 A] Impacted
ProgrammeS 245}{0F &, (0] E20]|A Schedule Analysis@} Delay Analysis@| 2F0|7} 2FA45H

www.anycost.or.kr
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DELAY ANALYSIS METHOD

. Critical Path Delay Impact
Meth Analysis T . . LIE
ethod aysis lype Determined Determined k8
Impacted As-Planned _ BaselineXt Fragnet@ = FAd5H= 10|, ALESH7|0f| 20|SHA| Tt
Analvsi Prospectively
nalysis ActualZ 11245tR| 27| 20| 2| H0[R| ek,
Cause & Effect Prospectively
, , Updated Program} Fragnet2 LR = 5i0, 7+ gie|del Ao =
Time Impact Analysis Contemporaneously
Y et QU=
Time Slice Windows Updated Program= Z 22 310, Windows Analysis 21 = SHLIO0 |04,
Analysis YUY CPE Folohs WYY,
Contemporaneously
As-Planned v As-Built Baseline, As-built dataS B2 2 5104, Windows Analysis &' &
Windows Analysis Effect & Cause o Sl Ho
y SHLtO|HH, Program& & A{0}f ot= 242 Ot
Retrospectively
Retrospective Longest BaselineZ} As-Built Program= & 2 = 5} Longest PathS s24i5}0]
Path Analysis EHoISH CPO| HHEMHE QA = 032,
Retrospectively
Collapsed As-Built As-Built Program, Fragnet2 & 2 2 5}, Updated ProgramO| QUCHH
Analvsi Cause & Effect o
alysis Al7Zte| Bt = ZIssh= fH .
www.anycost.or.kr 18



DELAY ANALYSIS METHOD

Window

Window Analysis

Longest

= IAP TIA | CAB | APAB X - others
Analysis APAB Time Slice Path
Delay and Disruption Protocol 2" Edition O @) @) @) ) @)
As-built based methods
. . Total time assessments
Delay Analysis in Construction Contracts @) @) @) @) Month-to-month update analysis
Contemporaneous window analysis
About time - Delay Analysis in Construction @) @) ) @) @)
Delay and Disruption in Construction Contracts @) @) ) ) @)

. Unit subtractive as-built
Construction Delays O O O O Gross subtractive as-built
Extensions of Time And Prolongation Claims 0 0 0 0 0 As-ouilt barchart

As-built adjusted
Liquidated damages and Extentions of time @) @) @) )
Construction Law and Management O @) O O @)
Evaluating contract claims @) @) ) @) @) @) Ro_Illng programme analysis
Milestone analysis
Articles of Long International @) @) ) @)
Causation and Delay in Construction Disputes @) @) @) Snapshot analysis
www.anycost.or.kr 19



DELAY ANALYSIS METHOD

H| LA Of] S AIHbH | Extension of Time - DZHEO . n2]sHo)
{2 ol ’ EXTEN] - TN ET] ' 2 YA
Step L& Step L&
« Project Controls Specification
H|2kA o] For each change order request, a “Time Impact Analysis” T2HEO IAP TIA APAB
SA gk (TIA) shall be prepared and submitted as part of the TISHA| A < > + >
S5 =l Change Order Request documentation when additional ztol |
time is being requested as part of the Change Order
« The Contractor shall be entitled subject to Sub-Clause
Extension 20.1 [Contrqctofs Claims] to an extension of the.Time * CPM 22 74 = ProgramO| JA=X| 05 &0l
of Time for Completion if and to the extent that completion for Z2MO| | » BaselineZ 5218 HI=X| Of &£ =0l
=3t 5t the purposes of Sub-Clause 10.1 [Taking Over of the =G el * Updated ProgramO| Q=X 20l
e e Works and Sections] is or will be delayed by any of the * As-Built ProgramO0| JAE=X|
following causes:

www.anycost.or.Kr 20 @ JEI1A1Q17[01 Q)



DELAY ANALYSIS METHOD

2) Impacted As-Planned

« |AP = Baseline 2 7|22 Delay events?| &2 2M5H= 710|0,

U=

2S 12{5kR] o1 A|=l B ne{sty| Wi20] Y2l stAIE 7kx| 2 ULt ot

271A| SHO| ALEECt.

1. Non-integrated IAP
2. Combined Chronological IAP

Data date
Amount of Delay
Baseline < >
Fragnet
e
- Add
Impacted v
Program
Prospective

»>

- Data Date= AI2tA| 2t S Lot 7AISHL, FragnetS 22510] 2| A7 |2t A4t

www.anycost.or.kr



DELAY ANALYSIS METHOD

3) Time Impact Analysis

» Delay EventZt 2+ lfgt A[7|0f ImpactS 4512, AlZte| Z2toj et Delay eventse| Net ImpactS +2 422 EM5h= 7| HO|Ct.

Data date
Updated Amount of Delay
T » >
Program |
Fragnet
|
Add
Impacted v
Program _
Prospective

+ YA BYEE HUO|S5HT FragnetS YAH0] 2IA7|2HS Akt
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DELAY ANALYSIS METHOD

3) Time Impact Analysis

Window Forecastsing ‘ Total Delay 2014 2015

Delay Event Program

Window Finish PTOFDate‘ ‘KNPC SKEC (4|5|6|7(8|9|10(1112|1|2|3(4|5|6(7(8|9|10(11(12{1|2|3|4|5|6|7(8|9|10|11(12|/1|2(3(4|5|6|7(8|9(10(11(12{1|2|3(4|5|6|7 (8

Updated 21-Aug-18 252 0

Impacted Program 1-Aug-1

Window 8 | 27-Feb-16 | 25-Mar-16
Addition of cleanoutnozzle to|Coke
Drum line (Unit 136)

Addition of cleanout nozzle to Coke Drum

Impacted | 29-Aug-18 | 260 | 8
line (Unit 136) mpacte ug

Impacted Program 9-Aug-18

| Al

Gilso Dwg |(Final)- IFI

Updated 29-Aug-18 260 0

L Updated ] Impacted Program 29-Aug-1

Additipnal guantity
from Plotsizeichange

Window 9 | 26-Mar-16 | 27-May-16

Additional quantity from Plot size change
(Unit 136)

Impacted 20-Sep-18 282 22

I Impacted Program

\ Pre-Fabricationfor A/G (duration change)

20-Sep-18

Updated 29-Aug-18 260 -22

Impacted Program 29-Augr1s

Window 10 ; 28-May-16 24-Jun-16

Addition of cleanoutnozzle to|Coke
rumjine (Unit 136)

Addition of cleanout nozzle to Coke Drum Mar- -
“ Impacted | 29-Aug-18 | 260 | © 22Mar-16 I ' 21feb-17

line (Unit 136)
B Impacted Program 9-Aug-18
A/G ISo Dwg_(Rinal)- IFI
*
Updated | 29-Oct-18 | 321 61 q
Impacted Program | 29-pct-18
Window ¢ Jun16 | 24-Mar-17 i
11~14 o o :
Desalinated Water TieHin from MEW H
. - 25-Sep-18
Desalinated Water Tie-in from MEW Impacted 12-Mar-19 455 134
| Impacted Program 12-Mar-19
SteFﬂ Blowing
Impacted Program KNPC Delay 12-Mar-.
Summary 12-Mar-19 | 455 | 370 | 85
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DELAY ANALYSIS METHOD

4) Time Slice Windows Analysis

Window Projected Completion Projected Delay Critical (Longest Path)
August 2013 22 November 2016 0CD/0CD Near Critical (27CD of Float)
November2013 | 22 November 2016 0CD/0CD Eg;‘tc)””e”t'y Critical (1CD of
February 2014 10 April 2017 139CD/139CD | Yes
May 2014 7 April 2017 136CD/-3CD Yes
August 2014 7 April 2017 136CD/0CD Yes
November 2014 7 April 2017 136CD/0CD Yes
February 2015 1 April 2017 130CD/-6CD Yes
May 2015 22 March 2017 120CD/-10CD Concurrently Critical
August 2015 22 March 2017 120CD/0CD Concurrently Critical
November 2015 22 March 2017 120CD/0CD Concurrently Critical (5CD float)
February 2016 4 March 2017 102CD/-18CD No mitigation measures taken
May 2016 18 March 2017 116CD/14CD No (works complete)
August 2016 1 March 2017 99CD/-17CD No (works complete)
November 2016 1 March 2017 99CD/0CD No (works complete)
February 2017 7 March 2017 106CD/7CD No (works complete)

ol

TSWAE= FragnetS 22| &1 Updated Program@| 2418 £5}0]

A A2t ALk

2+ Updated Program®]| Critical PathE #+dsot= 241 & 27l 0|4C]

Activity?t = AL Concurrent Delay2 H|Atst,

TSWAE= APAB Window Analysis@t H|<=5tX| 2t CutoffE 7|=2

O|2f&|HA £ ANE EMst= WHO| 717, = CP Activity HE S
0

CP Activity?} 2435h=

=95

=22517| BCH=

a2 OolstH, Che=5tA| Updated
=0| il of2fe} 20| Updated ProgramO|
o=z FALR| L= E | 12|/ 40] EEE|7]| 0{2 3.

CretM g ez 4P = 2I(0=

Program2 2A15t=

z D
{O

- RRAIZO| 7o #1512 O
- 22 $0| U=

- HIERIZ9l 20| 20| Yt
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DELAY ANALYSIS METHOD

5) As-Planned v As-Built Windows Analysis

z| 20| M2 A&l 2t 4 2E H|w5H= HEfo|ct, o] WH2 2 2k2Fo| Window 2 LEF| 0] 2MEICEH 0] 7|1 7HCHst HEfjo|2.2 1 d2| 20| oL,
7|H*M°| ot 2 Q1510{ 2% Project Of| =2 AFEg = UL},

Data date
As-Built
Program
Analytic
Delay event v
Data date
v Amount of Delay
Baseline ¢ >
Retrospective

<«

- 371A| (Start, Finish, Duration)S £}QI5H0f 2| 17|72+ k| AlAKet 4= AU,
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[EJ DELAY ANALYSIS METHOD

5) As-Planned v As-Built Windows Analysis

1 Fix Wi

Cilarengl Wik

rtichciin Aftotion

T bayt] e,

ot Actfvetion

bss rorstnad Srairgator 13 Dedmyed Acctivitied

SR ——

fewtals fefr EMLI|

fior Ll 7 . Datey

‘.

-

E
E

issue ofvised o
e CETT T

"Bl 83 - Chun P ]
| i = [ :
1 H ;T T R b ryen Gis sty by O] b
T [| S H
2 | H
S S — st A LF i
| s H
| e :
T =
Farscas: Fraps
x5 VML B, Epection by DEW A = S - [ ——
! P i Major fror Tne rarafrfra

Tandering for Exterma Wark
o B e vad far B cwvation, Woark

= friczmaent [P dd
s

o Tmctinada e Famied
I E—
fers b 1l b L

Efserdl ek bnf AREA

Glazin
=1

fechi-uap Rpsctingen Con
. M-
T il i
Start ol wirrks by DEW
L |
vtar
Impact due fo { p—— _
Contractors | — k! -‘hi'“ H
== Delay|dne to Cont. Activities — M i
i ! I I I I 2
dae | . - S TP y— . &
Emm D:ay Comeurran: Daley dus to Vasistions, hzdifioations & L 1l -
Approval from Chint Varigtiona, Madifioations & Labe
Third Party - . Approval from Clisss
Deelays aley b i Rooda | | | | I | =] [, ;-:,;-4 | 3] |
Conclusion. — Deelays due to Contractors Activities = 337 Days H. Exenzable Delays beyond Contractars N
: [ 1 1 T | | | Comtral =357 Day=
wear rear Year Tear wear
Ot [Mov [ Dec [ Jam [ Feb [Max [ Apr [May | Jun | Jul [ Aug [Sep [ Oct [Mov ][ Dec | Jan [ Feb [2tm [ apr [May[ Jun [ Jul [Aug [ Sep [ ot [ Mo [Dec | Jam [ Peb [ i | ape [Bfay [ Jum [ ul [ Aug[ Sep | Oct [Nov [ Dec | Jau | Feb

g
rern
r~
iz
o
N
Q
-1
o
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DELAY ANALYSIS METHOD

6) Retrospective Longest Path Analysis

40 2Q 1

2013 2014 2015 2
1Q 20 30 40 10 20 3Q 40 10 20 30Q 40 1Q 30 40 Q

— IR s Y

Basic E:)esign and PFDE

o
=
"=
Tl
@
=
o
c
L

E——— A/G 15 DWO. |

_l iShop Fabricatipn
i i % iiack Piping

Eq. An@)und Pi:ping

Hydré Test for A/G Pipe

* Blowinjg & Flush}ing
: : : : ' : : vi :
i i Function Test : : :

¢ommencia| Operation ﬂ

Performapce Test |

| ]
Plant Acr;epta ncé I—H"

«  As-Built 2| Critical Path & 2A5t= gHH o 2 B20j|A] Driving (0121 Relation & £ Activity 2| Y4 AZM3E= £23%
Relation) Relation 2 ZF0tM H 22 Critical Path & &25|7= gitHo|C},
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DELAY ANALYSIS METHOD

6) Retrospective Longest Path Analysis

Inc. Cum. 10 20 30 40 10 20 30 40 10 20 30 40 190 20 30Q 40 10
Basic designand . . E ! : : ' ' :
< P&ID _ _ E : : [ Baseline
[-T] ' i ' i : 2
= : g H g H .
=3 | 3D Modeling 49 | 49 — : 5 : ! BN As-Built
| H g H i
(5 T — R
AlG Iz0Dwg. 128 | 17 : :':I— 5
e s I I_
.E ; : i :
T Rack Piping 20 | 283 ' : | - =
=] 2 ' ¥ 0
| = " ]
W Eg. Around Piping [ : : :
= Installation B | 30 E : :
S s R
Hydro Testfor AIG 5 | 333 5 ::'] : :
Piping ; ' _
Blowing & Flushing | 12 | 345 — —
Reinstatement 7 | 3m2 — i
LiinEsd S = —
Function Test 81 | 496 == § _
bo
Plant Acceptance 17 | 513 | ; :
pta | 513 ) ? ¢
k N
Ld
513 days

«  As-Built 2| Critical Path S Al

« CtSLEQ| Critical Path

ot

H A
(L

=510l

[
M5k

S Activity 2 Basellne 14 1te| 210| & 2 sict
Critical Path2| H32 -7'-31%-1“— U= A0
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DELAY ANALYSIS METHOD

7) Collapsed As-Built Analysis

* AMZALe| A|&lojLt o] =ok= 2tA glo|

(=)
AAMS

L= “O2{ ¢t Delay events 7} §{UCHH Project = AA| =& USTV 2F 22 714 M =AU S o|0jgict.

As-Built
Program

Updated
Program

—

—:A

4

Subtract

Delay Event v
[ —

Retrospective

« As-Built Program0j|A| Data dateE HiC{{tsko 2 2210|HA] Delay EventS |71

Data date

< n

<« »

mount of Delay

7IE22 “What if” S 7FallA A4ttt “What if” 2 “Delay events/t 252 ATHH O ZA| | AS7F
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DELAY ANALYSIS METHOD

Cumulative delay
Event Event Event Event Event CAB Base Projected Net EDE CDE Con-
(Fragnet) Type  Actual Actual Duration Base Schedule Completion Loss/ current
Start Finish (Days) Schedule Data Date Date Gain
Date Date
001 EDE 7-Sep-08 11-Sep-08 4 CAB 31-Aug-08 18-Jan-09
CAB 31-Aug-08 18-Jan-09 ]
002 CDE 4-Sep-08 5-Sep-08 1 CAB 31-Aug-08 15-Jan-09 3 3
uDo3 31-Aug-08 14-Jan-09 1 1
003 CDE 15-Aug-08 24-Aug-08 g CAB 14-Aug-08  9-Jan-09 5 5
UDoz2 31-Jul-08 6-Jan-09 3 3
004 EDE 2-Jul-08 7-Jul-08 5 CAB 30-Jun-08 1-Jan-09 5 5
005 CDE 2-Jul-08 5-Jul-08 3 CAB 30-Jun-08 1-Jan-09 0
UDoA 30-Jun-08 5-Jan-09 —4 —4
006 EDE 5-Jun-08 8-Jun-08 3 CAB 1-Jun-08 5-Jan-08 0
007 EDE 31-Jun-08 6-Jun-08 3 CAB 1-Jun-08 2-Jan-08 3 3
Contract Completion Date: 1-Jan-08 1 1
Totals 17 8 9 0

7) Collapsed As-Built Analysis

« CABLE=Baseline0| T2 81_1_ As-Built Progra Z|M 2212 2|51 dsl{of

She 02432 0| US. 0] A WiE0j| CABE 11§!-3|
. 12{L} Baseline0| 291 8tz| 25}7{L} Q= At

T O

7|20 2 5= 2AdiHol 2L} As-Built ProgramO| 22 5|™H Actualof] &
|'-9-o|'7|0'||—04 120 2 0{a120| Q2.

HEE SYRIHAIS HEE|ACHH S7HTI5HH CABS AL S &+

foi

ol §tes dEe U

0
olo
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DELAY ANALYSIS METHOD

8) Window Analysis

* Window AnaIysis = 1 AAZ2E 247182 ofL|D, T2 F0{2 47| S tiF= 22 2|08,
- A Project 7|2t2 FEARI V722 LfLoi =M5hs YE22 Zf Window= FE| Z|LEl Impact 7|2HS ‘Net' 2 &itollA 22| Delay 712hS Al

M.C Impact

Delay Events Date | ousstion
13-May-11 MC date [ As-Planned
As-Planned | 13-May-11 | 12-May-14 12-May-14 - e ’ I cetaischedue
; As-Planned Schedule | 12-0ey-14 | EXE] vetavoy sac
f., :
Y HOW Forecast
7 Completion date
Window 1 | 13-May-11 | 14-Nov-11 E:‘:J':_d"anm yment 11-Aug-14 | 91 |- /, h //// i .
censor IS A S H !
//////////////////////////A i 91 Days |
C#2: P&ID As-Planned Schedule Miechanical Completion sERTIXTT 11-Aug-14
| : i
Window 2 | 15-Nov-11 | 4-Nov-12 |QRA Studies 11-Aug-14 0
i Pile Driving As-Planned Schedule 11-Aug-14
i Z .
H AR
novtz | 27um1s \VARIATION TO Avatd T O SLOPDIL TANI
WIS | 1 S0P oIL TANK e 0 // i
| As-Planned Schedule i ¥ caatank ion 11-Aug-14
A AT
Late Electric P E nergization Forecast
Window 4 | 28-Jun-13 | 31-Dec-13 € . .nc ower 12-Sep-14 32 Completiondafe |
Energization : // ’

§ As-Planned Schedule Power - ISBL Substation Energize s H 12-Sep-14

: ‘ i 4months
f As-Planned Schedule i 12-Sep-14

Total Delay | 13-May-11 | 31-Dec-13 12-Sep-14 | 123

AMtigation :(5.9 month
----- I

t Schedul
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DELAY ANALYSIS METHOD

8) Window Analysis

« Delay Event?] L2219l Impact 7|7tE €2|= WA= Gross @Al Net ghAl0] Q12

o~
B NET GROSS
« AZte| SE0f wet &45tH S7t6t Delay Event2| Net = - =
E x| — = = ol o O = 717t Z 2 O StA
= O ImpactDJ G 5t0f AlAH Delay Event<] Impact= 44 G5t dA|H 2= ghit
2 o Se[HOl ALt « BEA| ALHO] Vtsota ZhEket
o | AIZ0| B0 22517 23 . BRAolA QIFuA Rot0i, BlE2 Ml

The Court confirmed that it was the ‘net method that was appropriate---The starting point for consideration is the completion date currently fixed

and such extension of time will be calculated by extending the completion date by the ‘net period of delay caused to completion. The ‘gross’ method is
as both judge and arbitrator found, ‘wholly inconsistent with the distribution of risk’

Balfour Beatty Building Ltd v. Chestermount Properties Ltd (1993)

- 27l 0|At9] Delay Event ImpactE =222 2 AAH517] 2ISHA = Net 2HAlS 2 235]0}

ol

F.
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DELAY ANALYSIS METHOD

General Steps

As-Planned

Remaining works (Prospective)

Completed (Retrospective)

As-built

Updated Program

Updated Program

Data date

Remaining works (Prospective)

Data date

Completed (Retrospective)

Completed (Retrospective)

Completed (Retrospective)

+
C
4 ---------------------------------- ’
Remaining works —— | | A
(Prospective)

I
Remaining works
(Prospective)

a+b+c+d+e

Extension of Time

Data date

www.anycost.or.kr
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