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Abstract : EPC contractors have made continuous efforts to develop integrated project execution methods to improve the
performance of industrial plant project. In particular, the concept of Advanced Work Packaging (AWP) has been recently
presented by readjusting the existing “Work Packaging” concept as part of the integrated project execution method from the
project life-cycle perspective. However, Korean EPC contractors are still unfamiliar with the AWP implementation. Thus, this
study aims to identify the organizational competency factor for effective implementation of AWP. For this purpose, first, this
study identified the expected risks in AWP project and the 29 organizational competency factors to manage risks. Second, five
experts verified the suitability of factors and supplemented the factors. Finally, 37 factors were identified as organizational

competency factors for implementing AWP.
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Identifying the risks
in AWP implementation
(Literature review)

Identifying the risks
in AWP implementation
(Expert interview)

[ 1 ]
Identifying the organizational
competency factors to manage
the risks in AWP implementation
(Expert interview)

Structuring the organizational
competency factors based on the
McKinsey's 7S model

Verifying the suitability of
organizational competency factors
and Supplementing the factors

Fig. 1. Research Process
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Scope / Plot Plan

CWA

Construetion Work Area (CWA)
Construction Work Package (CWF)
Engincering Work Package (CWP)

Installation Wirk Package (IWP)

Fig. 2. Hierarchy of AWP Components
(Adapted from Yogesh, 2019)
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Table 1. Contents of AWP Components
(Adapted from Yogesh, 2019)

AWP Component

Contents

CWA
(Construction Work Area)

Information of logical area

CWp
(Construction Work Package)

1. All contents of EWP

2. Construction scope of work

3. Craft / Manpower

4. Direct field equipment and materials
5. Safety guideline

6. Quality guideline

7. Special permits / Regulatory

8. List of subcontractors

9. Vendor support data

10. Plan for scaffolding

11. Special equipment / tools / consumables
12. Waste management guidelines

13. Risk management guidelines

14. Turn-over document

15. Contract lists

EWP
(Engineering Work Package)

1. Engineering scope of work

2. Drawings

3. Engineering specifications & Standards
4. Bill of Materials

5. Procurement information

6. Vendor documents

7. Quality requirements

WP
(Installation Work Package)

1. All contents of CWP and EWP

2. Installation scope of work

3. Detailed activities (The lowest level)

4. Information of resources (e.g. equipment,
tools, materials, labour, work instructions,
safety, special conditions, etc.)

5. Quality control guideline

6. Interdependencies of resources

7. Risk planning

8. Error proofing
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Integrated Advanced Work Packaging Flow Chart

Stage 1. Preliminary Planning/Design | |

Stage 2. Detailed Engineering

| | Stage 3. Construction

Project Construction Schedule CWP & EWP
Definition |1 & Engineering [ Refinement & WBS Boundary [
Planning Development Development

Detailed

Schedul . . ;
chedule Construction — Development H Turnovers/Start-up

Development

Schedule

WP System

& Execution & Commissioning

Fig. 3. Workflow of Advanced Work Packaging
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3.3 AWP 342 9J8t TElofat Tich =
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A AAATFEE FA6k, 01 EUE EPC YAIE0]
AWP Q1€ Qlofl Qs TE9Hg LEa6lV] ot &
& HAGHIIAL STt 9P Aol ATHE S AlYsidt
A 52 ZEOZA AWPE AAZOE Z2HE =Y
Shxjoll et Atk B grE Yot R, 0= Clls AWP Audit
Protocol, AWP Maturity Model, AWP Project Definition
Assessment ToolO] A|AISE HE RITHCIL, 2013b). 7} B0t
H A Q45 (Table 2)QF 2T

Table 2. Contents of AWP Evaluation Methods
(Adapted from ClI, 2013b)

Method Description Evaluation Factors
1. Status of the AWP implementation
strategy
2. Roles & Responsibilities of
To assess readiness stakeholders
before starting AWP 3. Roles & Responsibilities of each
AWP Audit | implementation disciplines
Protocol with organizational 4. Method of data coordination &
/ functional rolein a integration

5. Staffing plan

6. Execution planning

7. History management (Document
control)

specific project

1. General perception of AWP in
stakeholders
To Assess the status of | 2. Status of project AWP strategy
AWP Maturity| the organization's AWP | 3. Status of work process &
Model implementation in deliverables
three stages 4. status of organizational culture &
performance metrics
5. Status of AWP training & Support

1. Overall project definition
2. Construction planning

AWP Project | To assess contents in o .
3. Engineering planning

Definition he AWP procedurt f
efinitio the VI procecure 4. Refinement of schedule work
Assessment | at project execution
breakdown structure
Tool stages (EPC stage)

5. CWP boundary development
6. EWP boundary development
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AWP =9 & Plo F Qs ZE|9Z0] FOIQIX] S HAME]
L= !

3.4 XXof Fictwye
FEOjRE 77| Pelsy, FH9 4R AR W AL,

].

2 ¥oloh= /-7 ARt mgt
O|CHBarney, 1991). A& 7|10] ARiE u} HIHEA]
of da] AR2uojgron, &9 ALY, QIEAN, &
A 52 ZaFsH HAral&Weill, 2007; Singh et al, 2016).
1990E0t =HY AL E 279 Vs S HIkeHA
L Agf sHE 5802 FEQF0lgk= 7HE0] EE
CHWethyavivorn et al, 2009). A TLoA] T2 S22
E RR| O BAURHEZ2 (Table 3)1F ZTH.

Table 3. Comparison among Organizational Competency
Evaluation Methods

Method Description Advantages & Limitation
A methodology Useful to assess static
foridentifying the interrelationships among
competitiveness of participants in the value chain
Value Chain relevant departments leading to design-procurement-
Analysis within the organization | construction phase

(Porter, 1985) | and analyzing

existing and potential Insufficient analysis scope for

competency evaluation at

differences from
competitors company-level

Useful to gain conceptual
A methodology for insight into organizational

establishing core
Core Competency| competencies of the
Analysis organization by using
(Hamel, 1990) | expert interviews
and brainstorming

competitiveness and can be used
as a strategy based on internal
competencies

Difficulty in specifying

techniques competencies and quantitative
measurement
Useful to analyze systems and
A methodology for to understand the relationship
McKinseys 75 systematical evaluation | between organizational
Model and e'zstabllshlng'the performance and components
(Pascal & Athos solution by classifying | within the organization
" | internal elements . . )
1981) of 7 organizational Insufficient consideration
capacities for external factors of the
organization
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Table 4. Definition of the Elements of McKinsey’s 7S Model

Table 5. Risks in AWP Implementation

Dimension Definition Risk ltems Reference
! Company plans to respond to changes in external 1. Existence of measurable goals of the AWP
(1) Strategy environments implementation
- — — — 2. Established realistic and achievable
(2) Structure Basis of specialization and co-ordination of organization milestones for the AWP implementation
Company processes and procedures that reveal how business Change Inertia 3. Set f[he roles & respon;ibilities for new Literature
(3) System activities and decisions are made plosmon) (AWP champion & Workface Review
planner)
@) Style The way the company operates or how the members of the 4. Existence of disciplines and departments’
organization interact roles & responsibilities during AWP
(5) Staff Human resource management process |mlplementat|on ; _
1. Existence of a education and training
(6) Skill The distinctive competences of company strategy
(7) Shared The standards and norms for guiding members behavior and Lack of Buv-i ; Exste;ce Qf a 8t(r{a|n|ng program fg)'lr' use;s Literature
Values company’s behavior, and thus the philosophy of organization ackorbuyin 5. L.oor ination & integration capability o Review
interdepartmental work
4. Supporting from CEQ for implementing
ol2 o8l X Xlojaf = AWP
4 AWP E H= T I - =-=—1710 EE Late 1. Restructuring organization for document
Engineering management and information management |  Literature
M3HO - %+ Ol ${XI o = . 2. Preparation of company-level AWP Review
4.1 'j% '—1:71 4= x ?—1 _|X|' '—IE‘I'“' Deliverables monitoring process
EPC QA7 AWP EQA] QS FRNZS =561 € 1. Existence of communication channel Literature
- - _ Lack of Scope between disciplines Review &
=] L.
01—]' i}@ S == = Oﬂ:;LOﬂH = /1\:]- cﬂ ;P' —ﬂxahj’} AWP Kﬂ 74] Oﬂ Freeze 2. Existence of communication channel among | Practitioner
EH gH /\.] j_%g 11:12} ‘C_J }:—['L EPC ‘*_v}%:l %4%_ 547:] X]- 50{119 EH E-P-C department Interview
1. Existence of AWP operation system
AFO 1A @]
SO= AWP E H J’}Ooﬂﬁ EPC Fﬂﬂ‘ - ‘— E 4 o= Oiﬂ 2. Existence of AWP implementation planning
Sie 9 glaget o] BAIsH] il Abdoll FHol 3. Control the change of business execution Literature
o o — Poor Controls process due to implementation of AWP Review &
’é.xc_)z.cﬁ_]' _71:_751 @1 Eg %}%‘é 555}93\]:}. Process 4. Preparation of project-level AWP monitoring | Practitioner
o MO TodE A5 process Interview
O:]:FL CH 2015)01]/\‘] 207H AWP &8 2= = —'—%H 5. Level of skills for AWP operation in
Al BASE 207FK]9] B2]ATE BAGIQCE 0|2 EUE = construction department
=1 3= 1. Subcontractor management strategic
U] 15L7) oA REE AWP W KIFEo] ZHAIsH 5089 planning o °
SRAE HAOZ oF 1} QIHHEE E5] AWP allA] & Lack of 2. Exis‘éence of collaboration strategy with ot
B _ S vendor ractitioner
/2]34 7 ]’%16_]' EV\ = 3/ ]’E L= 5]'93\]:]' O]—?— ﬁaﬂ' 3001 Oﬂ;zﬁa;otn 3. Existence of collaboration strategy with Interview
13 SOl AALSIS] = = ZalE A 7<OH subcontractor
(2019 ‘i OHQ] i ‘:'9] 74] X}'—L’- 7 ]T OHQ] H 4. Existence of collaboration strategy with
/g,cll] 77]—]/\} = 37H,k]- — [H/\}OE 27;]- 0] ]_3 j=k=4 2 Ej5 client
1. IT-based AWP implementation strategic
AP 2814 S| 21458 HxI5p) Sistol Badt | " Raming -
00r . ) . . ) ractitioner
DS =
A Ojca:]: ?:]f%e EO]’%{E}. 27(]’ Q_E%‘rr EH/é} K]’EO] a9 —’]- integration 2. Linkage with existing prqed execution Interview
system and AWP operation system
Q—;LS <Flg- 4>9} ?——_-}E} 3. Existence of IT infrastructure
1. Existence of AWP information classification
Respondents' Experience Respondents' Position system
Lack of 2. Existence of AWP implementation guideline Practitioner
Experience 3. Existence of AWP standard format Interview
P 4. Existence of AWP Champion in organization
5. Existence of Workface Planner in
organization
Fo.4D b of Resoond 2 WRIX| 7S R J8te| IHXQI AWP =S ¢
ig. 4. Demography of Respondents .
EL S
FEH R CIoJAQ Al 1z} 2xkH o] 27 & H HoAE A EESH AWP EQIA] BAS ZIOF o
A7t QIEIRE Set5l0] AWP FOA WSt R PR SHs 2lad e7E WRIE) Qs R 88 20
29711 (Table 5)Qt 20| =E5IAUCE £ WYX 7S BHEE 7ITe R FAslehs e Hs6iRl
T 4], =ET XX 812 0712 DIOR SAISH &

=i H218 32 2020 58
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Table 6. Demography of AWP Experts

Expert Code Affiliation Position | EPC Experience Note
A Research Institute Professor 33yrs
B Research Institute Professor 16 yrs Cll member
C Consulting Company CEO 29yrs Clmember
D EPC Company Director 34yrs
E EPC Company ﬁ::jgae'r 19yrs | AWP Expert

SISIRILE THAl 13709 QOle thYOZ AR £49] A
=2 FO WYX 7S HEO] /A TE ®E, L, AIAE,
71, 79, A8 AR, SRV CE FAStelRt 3
SE o= WA 7S HEof wet 7] FECHER), 1374
9] QAEER), 29719 FHAEEFOE FEst6Ir
WZIR] 7S¢ Folof whet Asteks WP AEIe] H

rS Fohst viAIsl] 216l (Table 6)1F 22 ZEs HS
Skl = =R AWP FE7} 5019] AHES BHIGIRAT

Ooll

AWP (Advanced Work Packaging) M7 =g 2lot ZLIHAD Yol Te RE AR =& K17

4.3 BT AWP E2IE 9Bt FEIRY £5

E Ao EESH AWP EQlE ?lo] QT RA|KEk]
ENE g AEok7] flo Q4 (Table 6)2] AWP &&7F 591
S E35) 74%4 S AT AWP ARV} 5102 HEH
CEH 3R g5E0| EPC TZHEQ| E4S HIYs)
ROm, AWP =9 1HFojA] FHol Qs A o2k thiE
FO| HHATATH= oA [EEITE SHH, AWP &2V 5
Qlo] Z=7H&Q1 A& IFolA] AWP =9 IFHoA 87 g
O] &gk g=9] 71 o] Q3BITH= 9]0] AAS
H, =9& &3 fﬁﬂﬂo] Tx3t &%g ol F71=2 1A
gk g LEIUCE T AWP "EVHAS WA
O T=ESH AWP EQA] QT 335“@3%]: 2971 g Qo]
—%—7}2 TEE 8719 2A|9E gt (added factor in Table

S HHE10] SIFEQ AWP IS Q16 LRt TR0
877H =g SR OF TESIICKTable 7).

Table 7. McKinsey’s 7S Model-based Organizational Competency Factors for Implementing AWP

Dimension Factor ltems
. Existence of measurable goals of the AWP implementation
Missions & Goals - — - - - -
(1) Strate Established realistic and achievable milestones for the AWP implementation
o AWP strategic plannin Subcontractor management strategic planning
gicp 9 [t-based AWP implementation strategic planning
- Set the roles & responsibilities for new position (AWP champion & Workface planner)
(2) Structure AWP-based organization structure - a — P ( p_ - P )
Restructuring organization for document management and information management
Existence of AWP operation system
AWP infrastructure Linkage with existing project execution system and AWP operation system
Existence of IT infrastructure
Existence of AWP information classification system
(3) System AWP information management Existence of AWP implementation guideline
Existence of AWP standard format
Existence of AWP implementation planning
AWP process management Existence of disciplines’ and departments’ roles & responsibilities during AWP implementation
Control the change of business execution process due to implementation of AWP
Existence of AWP champion in organization
Human resource management - - —
@) staff Existence of Workface planner in organization
. . Existence of a education and training strategy
Training & Education - —
Existence of a training program for users
. Preparation of company-level AWP monitoring process
AWP quality management - - —
(5) Skl Preparation of project-level AWP monitoring proces
User's skills Level of skill for AWP operation in construction department
Coordination & integration capability of interdepartmental work
Decision maker’s leadership Supporting from CEQ for implementing AWP
(added factor) Supporting from manager(e.g. lead engineer) for implementing AWP
. Existence of communication channel between disciplines
Communication - —
(6) Style Existence of communication channel among E-P-C department
o Positive awareness for implementing AWP within the organization
Organization culture Organizational acceptance readiness of change
(added factor) 9 — P - d
Organizational culture where failure and error cases can be reported
Existence of collaboration strategy with vendor
Stakeholders’ Alignment Existence of collaboration strategy with subcontractor
Existence of collaboration strategy with client
(7) Shared Value Level of performance management within the organization during project execution
Performance management Reliability of performance management
(added factor) Preparation of safety guideline in construction phase
History management of the project which implemented AWP
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1) AWP =8 IPHol| A FAFA Q1
HEo|AE AWP =9 25t &
oAl SdFolal g3 7hstt =Y
A& SHICE F5k, Hthst 2o] AR E xglst= Au7]A]
=5 Tgot7] ol IT7]8He] AWP =Q&Iet =51} AWP
Al B FHEAR QO] 2A +=Hof theh M2 o]
EQaITH= XA 0] AURAT.
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ot A BT = At A=01 AWP Championof| T
st Astt 2] - e Weks] ojof 51, AlGYHFA9]
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AAEQ] AR SEE Qo TAEE Y dHIY 1A 5
£ JMAC Mzgo] 2

3) & AA FHAME= SUEQl AWP =8& ¢Ist ¢l
gt A F50] FARCHE ZXREQUCE AWPE 288
T A= ZA U GRAAS 5 018 =88 = U= 1T
71RH0] AIAE 71ES] ARSI AR AWP =Qjof ket
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