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A Study for Selecting the Plant Project Risk Management Check List

Choi, Doo-hoi', Bang, Hong-soon', Lee, Tae—hyeong', Kim, Ok-kyue’
"Department of Architectural Engineering, Chungbuk University

Abstract : Currently, as construction businesses develop and diversity, risk became one of the most crucial considerations,
Risks are potential and difficult to predict by nature, Also, they are important as they influence delay in construction
period and increase of project costs, In construction projects in South Korea and elsewhere, the importance of risk
management widely recognized and relevant research is being conducted continuously, The companies use PRM checklist
but apply different criteria and items, For efficient risk management in plants, plant PRM checklist is necessary, This
study analyzed risk factors that are taken into account in construction projects and proposed a plant PRM checklist
based on case analysis and opinions of experts, Also, it rated the frequency and importance of each risk,
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Table 1. Advanced research selection

Sortation | No Author Title
An. chi— A Desision Support Model for the
Exchange
1 hoon !
Risk Management of Overseas
(2012.2) ‘ ‘
Construction Project
5 Chhoc;’O?h Impact Analysis of Risk Factors on
(2012.7) Performance in Overseas Construction
foreign :
country Bae, An Analysis of the Importance of Risk
3 gyeong— | Factorsfor Construction Project in
chul NorthKorea
(2012.8) | —Base don Kae song In dustrial Complex
Pack, Study of Risk Analysis for Bidding of
4 | jong—chul | Overseas Project According to Contract
(2016.2) | Condition
the interior Pack, Improvement of construction process
of 5 hong—tae | control to
a country (2000.3) | reduce construction risk
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Woo, A study of the Risk Management on the

the interior 6 kwang—min | Apartment Reconstruction Projects
of
a country 7 Seoégglng— OO system construction business risk
(2009.8) management application example
Risk Management Improvements
Go, yong— | based on
8 ho Small—Size Construction
(2010.2) | Case Studies of Small/Medieum Sized
Construction Compainies
Lee , Developing techniques for risk
9 | dong—leol | analysis and
(2010.2) | management of construction projects
Evaluation of Impact Assessment
Seo, jae— | of the Cost
10 pil Risk—Factor for the Design — Build
(2011.12) | Projects
Based on FMEA
Oh, guk— | Analysis and Response of Risk
11 leol Factors in
the interior (2012.2) | A Turn Key Construction Contract
of ) .
a country Establishment of contingency

Jeong, ji— | estimation system

12 hyun according to analysis about cost overrun
(2012.12) | risk

of public construction project

Research on the Importance and the

Lee, tae—
13 won Impacts
(2014.2) of Risk Factors for Project Performance

in Construction Industry

Comparative Study on Construction
Pack, gi— | Contracting

14 tae Method for Mineral Resource
(2014.8) | Development
Stag
15 Ahnr,]ysuanngf A case study of the risk identification in
(2015.11) construction project
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Table 2. Risk factors of prior research

Sortation Risk factor
Project case review, economic feasibility study, barrier
identification, project marketability assessment, importance
Planning of the construction, level of competition, review of
Manage— potential complaint, political stability, payment and

ment scope of technology tax, preparation for claims/lawsuits,
understanding of contract type/procedure, project cost
plan/review, etc

Unclear detail design, suitability of the design time,

Design possibility of purpose change, lack of expertise in client,
manage— lack of experience in designer, awareness of the client,
ment awareness of the designer, lack of project management

consignment, etc.
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Lack of specifications and standard, environmental
issues, climate, construction permission, safety issues
during construction, inadequate drawing review, lack of
communication, etc.

Construction
manage—
ment

Inappropriate subcontract, subcontractor qualification
review, lack of organization and human resources,
Maintenance |construction contract method, quality assurance and
maintenance, possibility of natural disasters, other Force
Majeure, on—site complaint management, etc.
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Table 3. A proposal of a checklist on plant experts according to
the literature review

Large Middle

L r
category category ow category

Topography, geological conditions

Site conditions (local delivery,
temporary jetty
required)

On—site construction license and
permit

Labor — percentages of 3rd
Physical Risk |nationals and
locals

LocationRisk
Differences in design conditions
and site

conditions

Soil Investigation— including ground
reinforcement

Yard supply conditions

Feasibility of local material
Country Risk |supply — Pile,
reinforced concrete, concrete

Commissioning
Execution Risk |performance Etc
risk
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Table 4. Plant company A and a study on the analysis of 15
leading researches

Middle
category

Large

Lntegration| A | 1 | 2 15
category

Low category

Topography,
geological 4 111
conditions

Site conditions

(local delivery,

temporary jetty
required)

On-—site
Physical construction 7 ]
Risk license and

permit

Location
Risk

Labor —
percentages of
3rd nationals
and locals

Differences in
design
conditions and
site conditions

Separate
maintenance
Etc Etc method no ]
dependence on

my nine year

old
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Table 5. PRM preliminary draft checklist

Large Middle
Low category
category category
Site conditions, on—site construction
Physical Risk !|cense and permit, environmental
issues,
etc.

Location Risk Feasibility of local material supply,

social

structure, relevant laws, market
situation,

etc.

Country Risk

Exchange rate fluctuation,
questions on
funding or cash flow, etc.

Financial Risk | Financial Risk

Contractual |Contract discrepancy, dispute over
Risk ambiguity in contract scope, etc.
Contract and
Negotiation Risk Project Excessive demand of client,
Requirement |requirement
Risk for excessive documents
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Planning Risk

Cost Estimation

Possible increase of material costs,
error

Risk in volume prediction, error in exchange
rate application
Strike, missing or shortage of
Planning Risk | Schedule Risk |materials,
etc.
) Lack of mediation and problem—
Project )
Integeation solving
) skills, maintenance of mutual
Risk
cooperation, etc.
Lack of design technique, design
Design Risk |error,

Execution Risk

etc.

Purchasing /
Manufacturing
Risk

Safety accident, quality assurance and
maintenance, etc.

Construction

Safety accident, quality assurance and

Risk maintenance, etc.
Commissioning |Lack of comprehensive problem—
performance |solving
risk skills during test run, etc.
Defects / ) .
; On-—site complaint management, etc.
Etc maintenance
Etc Force Majeure, etc.
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Table 6. Plant site example

A3 H PAH

Zae AR}

. ’ Detail ;
Sortation | Project | Process eta Risk factor
phase
) Poland ) . . .
Restraint Business | Working step |Outstanding receivables
fordon
Negotiation for unlimited
liability for
) Poland ) Defective mamtenange and
Restraint Business ) compensation of
fordon repair
deferment related to
delayed
maintenance
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Negotiation for unlimited
liability for
maintenance and

Negotiation for unlimited
liability for

maintenance and
compensation of
deferment related to
delayed

maintenance

38 Poland Business
fordon

Defective
repair

Agreement in different
languages

(documents submitted in
Polish)

Defective
repair

Poland .
32 fordon Design

Ambiguously defined test
run period

(due to difference in
interpretation

of the language)

client’ s interpretation:
minimum 4

months

— Our understanding: 4
months

Commissio—
ning
phase

32 Poland Business
fordon

Construction period
delayed due to

the prior approval of the
specifications for the
materials

before manufacturing, at
the time of

selecting the constructor

40 Poland Business

fordon Purchase step

. Poland . Defective )

Restraint fordon Business repair compensation of
deferment related to
delayed
maintenance
Negotiation for unlimited
liability for

. Poland . Defective mamtenange and

Restraint fordon Business repair compensation of
deferment related to
delayed
maintenance
Agreement in different

. Poland ) ) languages

Restraint fordon Design | Working step (documents submitted in

Polish)
Ambiguously defined test
run period
(due to difference in
interpretation
Commissio—
. Poland . . of the language)
Restraint Business ning L -
fordon client’ s interpretation:
phase L
minimum 4
months
— Our understanding: 4
months
Construction period
delayed due to
the prior approval of the
. Poland . Purchase |specifications for the
Restraint Business :
fordon step materials
before manufacturing, at
the time of
selecting the constructor
Resin
water Missing specifications of
purifica=| Field | Working step |mortar
tion containing
plant

q._o_jq. 71-2
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Table 7. Case study of plant site

CliTellD Project | Process oIt Risk factor
number phase
9 Poland Business | working step |Outstanding receivables
fordon
Negotiation for unlimited
liability for
Poland . Defective ma|ntenange and
38 fordon Business repair compensation of
P deferment related to
delayed
maintenance
Negotiation for unlimited
liability for
Poland . Defective mamtenancp and
38 fordon Business renair compensation of
P deferment related to
delayed
maintenance
D8  s=uspalss =28 HioH Mis 20184 12

Resin
water Missing specifications of
27 purificat Field working step |mortar

ion containing

plant
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Table 8. Checklist for PRM after application of plant sites
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Table 10. Survey (b)

; ) ’ Very
Large Middle Large | Middle Very Mid | Need-
Number L r -
category category Uil ow category category | category Lol GO need e -dle | less Ngig
] Site conditions (local delivery, Site conditions
temporary jetty required) (local delivery, ® ® ® @ ®
Physical temporary jetty
; On—site construction license and required)
Risk 2 .
permit .
Physical |On—site
3 Environmental issues Risk | construction
license and ® ® ® ® ®
Location Feasibility of local material permit
Risk 4 supply — Pile, -
reinforced concrete, concrete Enwronmental O] @ ® O] ®
issues
Country 5 Social structure — security, racial Feasibility of
Risk issues, etc. local material
- Location supply — Pile,
6 Relevant laws, market situation Risk reinforced ® ® ® @ ®
7 Language communication problem concrete,
concrete
Social structure
Etc ‘ Etc ‘ 41 ‘Litigation loss Country | = security, o @ | 6 @ ®
Risk |racial issues,
etc.
o o =z QL S u 4
s Clabe £ Slis A48 5 WEerd P maner st | © | @ | 0| © | ©
TYAERA, 417}1]«1 ELEL BAEEF)E s,
Z AEZ A QO 3 Ao 2] = Language )
(Table 8 2] A| 2= AE: FElloll 285 & - AV 5 communication | ® | @ | ® @ ®
3772 ©F 90,29 ©| glTa2l0] Abelloll A kA w|oick, problem
212 MZ7t 2|H B8
Etc Etc |Litigation loss ® @] ® ® ®
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Table 9. Survey (a)

How much work have you had?

®More
5 5
@4 years | @410 8 8 to 12 years ®12 to16 years| than 16
or less years years

What are your responsibilities and responsibilities?

@®Business
management
/Construction

MSales /
Quotation

(®Business

ADesi
@Design Support

®Purchase

Do you use risk checklists at this place?

MYes @No

How well do you know the content of the risk checklist?

MThere are

@Many ®@Usually @Little
SO many.

®Very few

71849l AE 0= 742 Boful oy, #la3 A1)
ANE ARG} X0 e Sholsko 2241 Thofst HiHof A
o] AT}E 2 4= Q1A X3t}

ZHE FFAHE A T2 PRM H|FE|AE 224239821
q, 01‘5 31_330101 712 Q 3] Tcho]
El—ﬂﬁ" o] gl AL gAazg
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Table 11. Survey (c)

. . Very
N
Large Middle low category Very Need Mid |Nee Need-
category | category need -dle |dless e
Topographical
and geographical| @ | @ | ® | @ ®
conditions
Labor -
Physical percentages of @ ® ® | ® ®
Risk 3rd nationals
and locals
Location Inadequate
Risk —si
on—site ® o olae ®
management/s
upervision
Pohpcal @ ® ® | ® ®
environment
Country
Risk Contract
performance ol ®@| 6
guarantee
Financial Financial Client, credit
. i rating of the | @ 6 |® ®
Risk Risk N
client’ s bank
ot | ke o
L d approval of, | @ 6 |® ®
Negotiation ment drawings
Risk Risk ¢
. Lack of
Commissio—
Execution ning personnel
: specializing in ol ®@| 6
Risk performance
. test run and
risk
performance

If you have any of the above checked items that you need to check, please
write down the reason.

TSt -2 (Table 1) PRMA| A AE Zoto] ZHAo]
S o, A= Fa2o] 5714] ool A%l PRM A=
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12
10
8
6
B Number of
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: .
[+] T T T T
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years years

Fig. 3. Research methods and procedures
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Table 12. Survey risk factors for survey risk

St
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Table 13. Case frequency generation frequency significance

Import- . . _| Very |Impor- Import- ) - _
ance f:(ﬁlgr X:Qé Need _"/(I;IZ Nlies: Need- | tance ance r:JL?rlr?t:J; Ref;tglon Risk factor "::Z::rr‘;
ranking less | score ranking
] Contract o4 6 y 147 Lack of comprehensive
discrepancy 1 37 31 problem—solving skills during 130
test run, etc.
Dispute over Qualit q
) ambiguity in . 6 : 15 5 34 30 uality assurance an 129
contract maintenance
scope issi
p 3 19 o6 Missing olr shortage of 191
materials, etc.
On-—site
- 4 28 21 Design error 132
3 clonstrucnon 20 10 y 143 — ‘
license and Possible increase of material
ermit i
p 5 16 19 c‘os.ts, error in volume 194
prediction, error in exchange
Improper rate application
4 air / 21 8 1 1 142 6 a5 17 Add / change / error / unplug 195
duration construction
Site 7 17 13 Add / change materials 120
conditions
(local
5 delivery, 19 9 2 1 139
temporary 37 4 1 Force Majeure 112
jetty
required)
Feasibility of FJ‘“%—' ZE]"LO—. <Table 13>1_. =9= ‘Gd ]’Eﬂ 2317]'X]9’] ﬂ
Ry 251 UQLS WAIES] Afef whet FRES Brhsle] 4
6 Pile, 17 12 2 139 ol Fo|t} AEVIEQ] AEXARRF HhgHIEo] 2o
reinforced 51
concrete, k]i ﬂ—/ﬂ-g—?l—J T&HO] E}E ‘% = 1_]_ a A 3 ou:]
t
7 elazio) A48 /1S slof 8 WHEo] 2ade) av)
A number of ,% ;ga %L_/,\_ 9}\1:}
deferred
provisions
not agreed —
! upon during 16 13 2 138 RITS + Cpfs - ITS
the contract
negotiation Re = Riterature factors score
process
Cots = Case plant factors score
Iis = Importance factors score
Force
o1 Majeure ! 9 1 4 2 % Fig. 6. Risk factor importance calculation
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Table 14. Risk evaluation by risk factors

Table 15. Plant PRM checklist suggestion

Ran-| Unique RIS
) a Risk factor |Survey| Rifs ition | Cpfs Ifs
king | number
rate
Lack of
comprehensive
1 37 problem= 1 435 | 4o | 31 | 37 | 79
solving skills
during
test run, etc.
2 28 Design error 132 44 21 34 78
Dispute over
3 12 ambiguity in |y 45 5o 6 | 28 | 78
contract
scope
4 11 Contract |y 47 | g4 3 | 27 | 78
discrepancy
Quality
5 34 assurance and | 129 4 30 36 77
maintenance
6 op | Imeroperair/ |y, | g 3 |21 | 75
duration
on—site
7 5 c‘onstruchon 113 49 5 o6 75
license and
permit
51| 45 Poliical 1 409 | 24 | o | 24 | 48
environment

Tt 22 (Table 14)2 ZHE
HE HE7F AERAL] 2aks 7%1 % =
B7Fste] ekl 3o}, (Fig. 6)29] AlAlo] tilsto] X1z
a1glom, Tof uef 22 4o e s T 1]
=2 sk, FAIRIETE 0] B]AF 82 247 0 & Hel o
2 7)12E Ja A& glATa 01l o] glATg R0l
1071742 323kste] & 51I7FA1= S =|9iet, Al Al &
A BA) sl d s g glaaaglo] Ifs 19802 7Y 5
[3F AT eQlo R Waw, 2] 27 2lAT.8Ql0] Ifs 48
Aoz 7P vlu|gt gjAa Q10 WAl 4= Qlck, AleA
Al B34 A el25E vlE, AL, Ak Scope HEE
Ay, AlCkA BU2] AR} 5ol FE Mt 7MY w3l
TINEE BjAaTt dold 4= Q= EHE0] w11, 30| ”‘Ol
HAEE QQlojgtal & 4= Qlrt, ZHE PRM XﬂiﬂiE—J
2 5o o3l glAa QRlE s
FolE= AS HxE g}

2.1.4 ETHE PRM HA2|AE H|ot

OLH gAageeold 2o s A5t =% A
#E 7Iito R BAUE PRM AT AEE ARk,
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Large Middle
number low category
category category
1 Site conditions (local delivery,
temporary jetty required)
Physical On-site construction license and
Risk 2 permit
3 Environmental issues
Location Feasibility of local material supply —
Risk 4 Pile,
reinforced concrete, concrete
Country 5 Social structure — security, racial
Risk issues, etc.
6 Relevant laws, market situation
7 Language communication problem
8 Contract performance guarantee
9 Exchange rate fluctuation
financial financial 10 Sudden price increase or market
Risk Risk change
11 Questions on funding or cash flow
Client, credit rating of the client’ s
12
bank
13 |Contract discrepancy
Contract c 14 Dispute over
an‘d . ontractual ambiguity in contract scope
Negotiation Risk
Risk A number of deferred provisions not
15 |agreed upon during the contract
negotiation process
Contract ‘ 16 |Excessive demand of client
and Project
. Requirement 17 Requirement for excessive documents
Negotiation Risk
Risk 18 |Delayed approval of drawings
Possible increase of material costs,
error
Cost 19 |in volume prediction, error in
Estimation exchange
Risk rate application
20 |Add / change materials
Planning
Risk 21 Missing or shortage of materials, etc.
22 Improper air / duration
Schedule
Risk Delays in production, construction
23 )
and transport accidents
24 |Lack of purchase / production period
Etc ‘ Etc ‘ 43 ‘Litigation loss

% As a result of this study, Table 15. was not filled out entirely. If you can
contact the corresponding author, | will send you an email.

ObA BAT QO FQE HILE Adste], 7+ glAa R

Q) That} 22 (Table 15)& F0% B718 FHOR e
° 5U7H9] Bas felolA] AREAL 308 olstet A



of] 2317FA19] ZHE FGARE TAYRIET} 021 247 9) 2|2
A 831 AQRE Al AAES A|QKE o]t )]
PRM A F2]AEQ] 4% 18 ] FE-S A Q5o
], 2317}A]9] @At HAHE AT ads 7lEe
2 107HE Skt Eeh, o] 2lA=28%1 107H] &
Aok o8 B, A/ 591 A, WA/ ATA] A
23 A8 371A]9] 2lAT e ke ekt ESHE PRM
A AEE ZHE WAL 2317H4] Ak 5 86% <] 2l
2a8ke 2okl glom, gaa AErt s1gelA Hwst
517FA)9] 2lAaa 291 3 84%9] 2lA 2918 sfjgslal
c, olof wiet & 437141 9] 2lAm al& A2 & 4= Q=
HE PRM A AES AT

¢

we %o

3.4E

A A Hofol A 2l a3 ez 4= gls 2a% 20l
olt}, AT PRM AZAE B2 AHL 97t 7]2
9] PRM AFZAE 20bS 5 AATRA] SR AL
=g A5S olglt, SAE e Bk} A} o)
S B3] 7} glammo] e 9 2Q% A4S 7
7kslo], SBHE PRM AL AES A2HS St gjasia
919] F04E 7hx810], FHA WA 52 Qs Bl AaS
Zol AL BHE STt

A, Blaapel ARAT, A, B 5o AR B
Hslo] PAIRARNL 2AF 3, PRM ATLAE 20HS

Al R¥skct.

=4, PRM A2 AE 29s SHE TFAR 0l 48
5to], Alell 218 % PRM A= AES vHEaL, @
7o) HERAE B3] S8 7S kTt

AR, EHE FAReL BAa AE7fe] HERAE F
st T8k o] HE 71 o2 SME PRM AlF2) A
EE AjFsIeith

FEATF M 2 Aol AlYHE EHE PRM A =2
LES B8], FHE AA WSk 2lAaE S0

Ay
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