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Development of a Decision Making Model for Construction Management
in LNG Plant Construction
- Focused on Construction Stage -

Park, Hwan Pyo", Han, Jae Goo', Chin, Kyung Ho'
! Construction Management & Economy Research Division, Korea Institute of Construction Technology

Abstract: LNG plant projects tend to be implemented in overseas owing to its characteristics, so their project management
scheme is somewhat different from those of general projects. Value chain in a LNG plant project includes
exploration/production of gases, physical liquefaction/chemical conversion processes, transportation and storage. Key factors
in the chain indude liquefaction process (including ultra-low temperature liquefaction) to convert natural gas into liquid
materials or fuel, and Front End Engineering Design (FEED) package, as well as Engineering, Procurement and Construction
(EPQ) technology comprising control, operation and construction. Success of a complex LNG plant project implemented in
overseas depends on decision-making process in project management. Accordingly, to develop a decision-making model in of
plant construction, the study extracted none factors in project management by EPC stage and assessed importance of each
factor. The result showed that items in both project management and project risk management are important. Especially, the
study developed a decision-making model in the construction stage of a ING plant project based on the project
management factors and importance assessment. The developed decision-making model would lay groundwork in building a
decision-making system in construction stage of project management.
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| Literature Analysis |
(2
Analysis of related data for Construction
Management in LNG Plant
¥
Deduction of Item for Construction
Management in LNG Plant

e
Evaluation of Importance Factor for
Construction Management item by
specialist
')
Development of Decision Making for
Construction Management in LNG Plant

Fig. 1. Flow diagram of Research
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Table 1. Management Factors in LNG Plant Project

ltem Contract & Design Purchase & Procurement Construction & Test Run
Project (MOrganize project organization (DEstablish purchase / procurement procedure (MOpen the on-site office and start works
Management | @Manage project contracts (2)Establish materials purchase plans (@Hold construction-related meetings
(®Establish document management system (®Appoint materials manager (®Manage on-site implementation targets
(DEstablish record management system @Monitor materials handling (@QOperate information system for construction
(®Manage project goal (®Establish materials testing / delivery plan ®GProject evaluation
(®Establish project data exchange system (®Establish spare part supply plan (®Manage documents / materials related to
(DEstablish/execute licensing plan (DEstablish special tool supply plan _construction
(MPrepare reports in construction stage &
_ record-keeping
(®Test run and education
(®Establish completion plan
(Conduct completion inspection
(Conduct ex—post evaluation
(2Prepare technical reviews
®Hand over facilities
(®Hand over documents related to the construction
(®Establish policy / plan for maintenance
(6Prepare guideline on maintenance
(DReport project completion
Design (D Hold meeting on inter—disciplinary design | Prepare design purchase statement (© Prepare specifications
Management review @ Prepare materials specifications for purchase |@ Review detail drawings for construction
(@ Establish design plan ® Prepare design drawings / statements 3 Review constructability
(3 Prepare design standards @ Select materials suppliers @ Prepare / manage documents on design change
@ Design work flow (® Manage unused / surplus materials ® Prepare / manage documents on project
® Prepare design reports completion
® Prepare/revise design drawings
@ Design review
® Review constructability of design
® Evaluate performance of subcontractors
Project Cost |(D Cost management (O Manage materials cost and budget (® Analyze construction cost trend
Management |@ Manage cost and estimations @ Manage payment for materials @ Inspect the completed construction parts
® Establisn/manage interim payment plan ® Analyze alternative construction cost
@ Prepare budget for operating / construction @® Manage execution establishment
~ cost (® Manage interim / final payment
® Prepare preliminary budget (® Settle account in completion
® Prepare main budget (@ Manage cost for on-site quality control
() Estimate construction cost and prepare (® Manage cost for on-site safety management
budget ® Manage result of on-site environmental
® Project estimation ~ management
(9 Establish project implementation plan (@ Manage on-site expenditure
@ Prepare reports on construction cost
Process (D Establish / management criteria for project |(D Establish purchase / procurement schedule (@ Review detailed process schedule by work type
Management | schedule @ Manage purchase / contracting schedule of @ Operate detailed process schedule by work type
@ Prepare / manage project process materials (® Establish construction plan by work type
schedule ® Manage manufacturing process of materials  |@ Conduct construction process management and
® Review project process plan @ Manage payment process of materials progress inspection
@ Manage design schedule ® Review detailed schedule for key long lead ® Prepare process schedule for each field of
items construction
® Construction management by work type
(@ Establish/execute process recovery plan
® Inspect work progress
© Lengthen project period
1 Hold process meetings
Project (D Establish plan and procedure for project O materials Project quality management plan (O Hold quality coordination meetings
Quality quality management @ Authorize suppliers of materials @ Qualify/manage quality inspector
Management [@ Set goal / scope of project quality (® Materials inspection and warehouse ® Provide on-site quality education and training
management management @ Review guideline on construction quality
® Prepare / manage project quality @ Manage materials by resident engineers ~ management
specification ® Manage delivery of equipment & materials ® Measurement and testing
® Authorize manufacturing of machinery (® Manage equipment & materials on site
@ Manage non-compliant materials @ Analyze / manage trend of quality
(® Manage measuring / inspection apparatus for |® Rectify / prevent non-compliance
materials ® Troubleshooting & technical cooperation
©® Assess performance / quality of suppliers
1 Manage materials supplied on site
@ Inspect / manage materials for construction
Contract/Clai {(D Determine contracting method ( Purchase contract @ Order to stop construction
m @ Establish bidding and contract procedure @ Manage purchase contracts ex post @ Response to delays in contract implementation
Management |® Announce bidding & and on-site ® Manage insolvency of suppliers and follow-up |® Countermeasure for claim
presentation measures @ Claim management (general)
@ Manage contracts @ Purchase materials (purchase in small ® Claim management (Construction cost)
(® Change contract quantity) (® Subcontracting related to construction
(® Select construction designer ® Purchase materials (via private contract) @ Adjust contract price based on price fluctuation
(@ Design service contract ® Purchase materials (via bidding) ® Adjust contract price according to design change
(® Manage design service (® Review / manage design changes in construction
stage
Safety (D Establish plan / rules for safety (D Set safety management cost for purchase / | Review on-site safety system
Management management procurement @ On-site safety inspection
@ Prepare requirement and guidelines on @ Prepare requirements / guidelines for safety of|® Promote accident-free campaign
safety purchase / procurement @ Implement/supervise safety management
® Review potential risk factor ® Hold safety coordination meetings
@ Set safety management cost ® Provide education and training on safety

@

®
®
®

Manage documents concerning  safety
management

Appoint a safety manager

Hold safety/health meetings

Protective equipment / facility management
(@ Safety diagnosis / periodic inspection

() Safety activity / monitoring

@ Safety audit
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Table 1. Management Factors in LNG Plant Project (continued)
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Item Contract & Design

Purchase & Procurement

Construction & Test Run

Z

Environment | (D Establish basic plan for environmental

al management

Management | @ Check / determine potential risk factors @

~ related to environment

® Assess environmental impact

@ Assess traffic/disaster impact

(® Assess / implement agreements on
environmental impact

)
o)

(M Access environmental impact of purchased / | Review organization in charge of environment
procured items

Manage purchase / procurement of items
related to environment (® Manage document related to environmental

@ Implement/supervise environmental
management plan

&

management
@ Manage eco-friendly activities
® Provide environment education
® Environment contingency plan and training
@ Measure / monitor pollution level
(® Manage dust scattering
® Manage noise and vibration
(@ Manage water quality
@ Manage sewage treatment
@ Manage underground water
@® Manage waste
@ Analyze / counter claim related to
~environmental issues
(@ Manage civil petitions related to environmental

issue
Project Risk |(D Manage risk in basic design (@ Manage risks concerning delay in selecting (® Manage risk of workforce
Management | @ Manage design risk in machinery / facility supplier, price hike of raw materials @ Manage risk in paying cost of construction
(® Manage design risk in piping @ Manage risks concerning delay in delivering  |® Manage risk of obstructive factors in time
@ Manage design risk in electricity key equipment & materials or poor quality ~ management
(® Manage design risk in construction ~issue owing to subcontracting @ Manage risk of obstructive factors in
® Manage design risk in civil engineering (® Manage risks concerning delay in construction safety
transportation, or damage to equipment & ® Manage defects discovered in test runs
materials during transportation ® Manage subcontractor risk

@ Manage risks concerning unconformity of or
~ defects in on-site equipment & materials
(® Interface management
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Table 2. Assessment of Importance Factor in Project Management
by Project Stage

Contract / | Purchase / | Construction /
Item Design Procurement Test Run

Stage Stage Stage
Project Management 360 34 387
Design Management 353 3.31 353
Project Cost Management 344 331 371
Process Management 347 329 380
Project Quality Management 324 3.16 342
Contract and Claim Management 336 340 369
Safety Management 3.11 300 336
Environmental Management 282 260 293
Project Risk Management 3.56 3.36 378
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Table 4. Importance of Factors in Project Management: Construction/
a5 37 38 38 39 3y Test Run Stage
: gg - Importance 1
2 i ltem . |Operating ) Average
S i
: g §§ Process | Quality Expense Safety | Risk
i i Project
- - Management 43 34 49 30 37 387
B i Design
, ] Management 39 40 38 29 31 353
urchasing & .
Design & Contracting Procurement Construction & Test Run Project Cost
Management 39 33 47 30 37 371
B Pprocess [ Quality Ed Cost Msafety M Risk P
rocess
Fo 3 | . - Proiect et o Proect Management 50 34 38 29 39 380
ig. 3. Importance of Project Management Factors by Proje . -
Project Quallty | 53 49 34 26 | 29 | 34
Stage Management
Contract/Claim
Management 39 31 43 28 43 369
Table 3. Result of Surveying Importance Factor by Management Mar?zfg;z%em 08 o6 29 49 37 3%
[tem: Construction/Test Run Stage
Environmental g 24 31 33 30 o
: o Management - il . g . "
tem inition ) ,
, —— , Project Risk | 49 32 39 30 | 48 | 37
0 Orperations and work flow required to implement the project without Management
Project a hitch from starting through project completion to maintenance
! stage according to construction procedure and contracting required
Management b
for efficient construction and test run . ) . .
o Table 5. Importance of Factors in Project Management in Detail:
! Operations and work flow required to prepare specifications, review :
Design detail drawings, and make / manage construction drawings Construction/Test Run Stage
Management
()] Operations and work flow required to estimate construction cost Cateqo ltem Importance | Importance
Project Cost for efficient construction / maintenance operations, and spend / gory 2 3
Management i i i
g change operating expenses in construction/test run stage Open he on-site offios and Start work 32 3
@ Opel:a“?:dalnd ngk ﬂc:(wtyreq%ired fth_met‘ke / Cthagtge D|335tf0; @Hold meetings related to construction 32 125
work schedule and work type for efficient construction and tes! —
M;r{gggr?wsent run, and to manage schedules and processes required in @Menage 9” site .target 40 155
construction / maintenance stage @Operate information system for 37 140
Oper S work red 1o 58t cually pol I construction management ) "
rations and work flow required to set quality policy, goals, - -
Proi ec%S)Qu alit and responsibilities to meet the requirements in construction / test @Prolecl evaluation - 31 120
Mejana ementy run stage, as well as to provide quality assurance and quality (®MManage documerts and materials related| 4 137
g control to construction ) i
6) Contract/Claim Operations and work flow required to select contracting method @Prepadr?kreports in consiruction stage and 32 125
Management / procedure, as well as to handle operations related to contracting (1) _ recora—keeping .
d / dispute settlement Project ®Test run and education 40 155
? _ — Management | @Establish completion plan 37 142
Safety %ﬁgﬁcﬁggﬁgﬁm{f‘?d o safety management activities (Completion inspection 34 133
Management g (DEX post evaluation 3.1 120
©® Operations and work flow related to implement, identify, analyze, (DPrepare technical review reports 36 137
Environmental respond,‘ monitor or control  environmental management in @Hand over the facility 36 13.7
Management | construction stage ({Hand over documents concermning the 39 125
o Qperations and work flow related to meke a list of risks by identfying, construdtion project ,
Project Risk analyzing, evaluating, and managing threats & opportunities in (9Establish policy/plan for maintenance 33 129
Management | Constnction stage, as wel s to designate staff in cherge of handing @HPrepare guideline on maintenance 33 129
each risk, to prepare / manage contingency plans TReport project completion 33 129
( Engineerin Procurement & Construction Commission Turnover ]
L 9 9 Subcontracting )
[14 Basic \ /1 Vendors \ [1 Temporary \ /1 Pre- \ /1 Turnover \
2. Detail Design 2. Enquires Facility commissioning 2. Acceptance
3. Schedule 3. PQ & Follow 2. Labor 2. Commissioni 3. Operation
4. Experience up mobilization ng 4. Maintenance
5. Software 4. Transport/ 3. Equip 3. Start-up
6. Variations Logistic mobilization 4. Performance
7. Safetyin 5. Expediting & 4. Mechanical Test
Design QcC Completion
8. Technical
Interface
9. Constructabili
10. Performances
o N AN NG AN J
4 ™
Schedule, Quality, Cost, Safe, Risk
. 7

Fig 4. Process Flow by Stage in the Plant Project
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Table 5. Importance of Factors in Project Management in Detail: Category e Importance | Importance
Construction/Test Run Stage (continued) 2 3
(DReview on-site safety organization 38 127
Category Item Imporztanoe Impoganoe @Onrsite safety inspection 44 149
- — ®Promote accident-free campaigns 37 123
(T)Prepare spegfloatlons - 37 130 ®Implement/supervise safety management 40 134
@Revwew detail drawings for construction 38 133 (®Hold safety coordination meetings 36 19
Degi) 0 @Revwew constructability 39 137 @ (®Education and training on safety 40 134
Managegment @)F’?m@ / manage documents on design| 141 Safety  |@Manage documents related to safety 33 12
- change Management ®Appoint safety managers 44 149
‘@ngnpgz é menage doourents on proed!) 9 133 @Hold safetylhealth meefings 36 119
- 0Py j i il
(DAnalyze construction cost trend 36 132 (*)mrgﬁzz‘gnieﬁ?“‘pmem and facilty 37 123
@Inspect the completed construction parts 36 132 Safety diagnosis and periodic inspection 39 130
(®Analyze alternative construction cost 37 136 ({Safety activity and monitoring 42 142
(®Manage execution establishment 43 16.1 (®Safety audit 37 123
8 (®Manage interim / final payment 42 157 (DReview environmental organization 33 98
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