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Research Background (1/2)

1 Introduction to Plant Engineering Process and FEED

Engineering
Process

The lifecycle of an industrial plant starts with Business plan, through the stages of Pre-feasibility study, Concept design, Bankable feasibility
study, Final Investment Decision, Basic design, FEED, EPC Tender, Procurement (supply & manufacturing with inspection/test), Construction
(installation, erection, test & pre-commissioning), Commissioning, Operation & maintenance, Renewal plan, and closes Disposal

Implementing all technological services such as appreciating, developing, assessing, valuating, banking, designing, manufacturing, constructing,
operating, monitoring, and maintaining from the business idea birthing to the operation & disposal of the factory and/or facilities.

\
CONCEPT FEASIBILITY BASIC . EXECUTION SUPPLY & NSTALLATIONGOY IR 0D
DESIGN STUDY DESIGN DESIGN 1IN NN & ERECTION

*FEED: Front End Engineering Design

From the planning feasibility study of the project to the conceptual design and the forward value
chain from the basic design to the core area that determines profitability of the whole project
(Ministry of Knowledge Economy Engineering Industry Promotion Basic Plan. 2012)

Design that connects the front end of the execution design with the rear end of the basic design
FEED?* | (Korea Plant Institute EPC Technical Committee, 2010)

Comprehensive basic design of the first half of the design activities of the plant construction
(concept design, basic design, and local application design with full guarantee as well as risk
and safety analysis, etc.)
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Research Background (2/2)

1 Trends in prior design technology 2 R & D needs in the field of upstream design
Goject Bid Estimate is usually based on the FEED\ /Optimal and efficient processes are all based \

Package provided by the Owner, because it is the on the extensive modelling & simulation work

only most complete package of design and cost for the process within the limits and criteria.

factors including local conditions as of the tender
date, which becomes a mandatory in many

companies

- Tenders for EPCs are usually based on the FEED level - Higher FEED capacity may contribute in producing

information and the Owner’s requirements related. So . .
more accurate estimate of the project cost.

without enough FEED knowledge it is risky to finish the

task within the time and budget proposed. . :
g€t prop - In upstream design there are a lot of factors taken into
consideration in design, i.e., Codes & Standards,

- Capable companies experienced in FEED dominate the international & local regulations, site conditions, etc.

market up to now.
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Need for Research (1/2)

-

\_

The detailed design and construction capacity, even if it is competitive, is not enough to lead the Owners to the way of profit making projects.

In the very beginning the level of success or profitability of the project is decided, usually in concept design stage because the way of combination of
processes and design & operation factors are decided including operating cost.

: ?@ Detailed Design-Oriented Industry Advanced Technology World f—
5 = Lackof capa!)ility i.n High Value-Added Engineering
2 ¢ FEED & Basic Design Project Execution
[ . Focus on the bottom area Enhanced FEED & Basic - E I. ] "
4 Design Capacity ' :

Decrease in Basic Design-Based ..
Corporate profit Education System '




Need for Research (2/2)

» Intelligent engineering design education and training system clothed by interactive training environments based on
LMS (Learning Management System) and knowledge of design know-how’s

* This project is supported by the Ministry of Commerce, Industry and Energy and the Industrial Technology
* Evaluation and Management Service (by KEIT) in 2017 ('10077963")
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Plant Engineering Advanced Design Integrated Training Framework

» Plant engineering for professional workforce training in plant engineering. Leading design Integrated training framework Design considerations

» Intelligent Integrated Design Framework = "Leading Design Course" + "Leading Design Education Content"

+ "Smart PETS"

Pre-Design Training Course

1. Educational Objectives
1. Educational Objectives
2. Educational Talent

2. Educational System
1. Educational Method
2. Educational Solution
3. Basic Literacy/Fundamentals

3. Curriculum
1. Major, Research, Foundation, Practical
training Courses
2. Designing curriculum

4. Course
1. Individual Syllabus Design
2. Detailed contents design such as teaching
method, S / W utilization plan, case-based
practical plan

Advanced design education contents

1. Conceptual Design
1. Preliminary Process Design Basis
2. Preliminary Process Simulation and H & M
Balance Data
3. Preliminary Process Flow Diagram (PFDs)

2. Basic Design

1. Process Design Basis
2. Heat & Material Balance (H&MB)
3. Process Flow Diagram (PFDs)

3. FEED Package
1. General Description of the Project Site

2. Budget Pricing from Vendors on Major
Equipment
3. Relief System Design Basis

Smart PETS

1. Interactive Intelligent Design Service
1. Modelling of Plant Process Based on
Commercial Simulator
2. Design know-how knowledge base database
3. Intelligent Education Learning Guide
4. Integrated interface construction

2. 3D Virtual Reality Service
1. 3D Plant Visualization
2. Visualization of operating conditions
3. Virtual Machine Manipulation
4. User Interface

3. Advanced Design Education Services

1. Education contents construction
2. Educational content management
3. Providing additional features

4. Integrated Education S/'W




Purpose of Study

* In this study, for a smart plant engineering education system, systems engineering is used to design an integrated training framework for a plant
engineering lead design

* Focus on the systems engineering technology processes

o J
Process of ISO/IEC 15288 standard Smart-PETS
ORGANIZATIONAL
PROJECT-ENABLING
PROCESSES PROJECT PROCESSES
Project Portfollo . : Project Assessment - 3 = =0
Management Project Flanning and Control Decision Management : ing Traini -
nd Control L?\a“t Engineenng lraining SYSf_em
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Life Cycle Model Process
Management Guidelines
TECHNICAL PROCESSES
Human Resource Stakeholder : .
: Requirements Architectural
el i Reg:;m::ts Analysis Design Apply to
Quality < ) Precedent Learning
Management Implementation Integration Process Design
\ ) Simulation
Plant Virtual
e s e Experience
A GREERENT Verification Transition Validation
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Visuslization  Of Operating “”rd'- b
Acquisition Operation Maintenance
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Plant Engineering Advanced Design Integrated Training Framework

* Ideal in developing intelligent FEED training programs of professional workforce training in plant engineering

Technical Process of ISO/IEC 15288 Standard

Technical Processes Main Activities

. Elicit stakeholder requirements
. Define stakeholder requirements
. Analyze and maintain stakeholder requirements

Stakeholder Requirements
Definition

Requirements Analysis

. Define system requirements
. Analyze and maintain system requirements

Architectural Design

. Define the Architecture
. Analyze and evaluate the architecture
. Document and maintain the architecture

Implementation

. Plan the implementation
. Perform implementation

Integration

. Plan integration
. Perform integration

Verification

. Plan verification
. Perform verification

Tailored SE Process for Intelligent FEED Education Program

Tailored to

Transition

. Plan the transition
. Perform the transition

Validation

. Plan validation
. Perform validation

Operation

. Prepare for operation

. Perform operational activation and check-out
. Use system for operations

. Perform operational problem resolution

. Support the customer

Maintenance

N N RGN = | N N N N | N | DN = N | N

. Plan maintenance
. Perform maintenance

Disposal

(SR

. Plan disposal
. Perform disposal

Technical Processes

Main Activities

Y] 1. Elicit stakeholder requirements
Elicitation of .
s 5 2. Define stakeholder requirements
SELGIOL B HI L BTG S 3. Analyze and maintain stakeholder requirements
. " 1. Define system requirements
LHEHERETS DBl D1 2. Analyze and maintain system requirements
- 1. Design education vision
(Yolzsulloll)le?ildn 2. Design education goals
g 3. Design education targets talents
1. Design education philosophy
. Framework |2. Design education operation concept
Ar cglte_ctl:lral Design 3. Design basic knowledge domain
esig 4. Design basic technology domain
Curriculum | 1. Design Curriculum concept
Design 2. Design Curriculum detail
Course 1. Design Syllabus
Design 2. Design description, grade of each course
- 1. Develop Course Material
Ly plte il 2. Develop practical training program
Integration 1. Assemble education systems
Verification 1. Verify results produced by the course design
. Validate results of Curriculum design
Validation . Validate results of Philosophy design
. Validate results of Vision and Goal design
Operation . Prepare for each course operation

. Operate each course

Maintenance (Improvement)

W N - (SR W N -

. Evaluate each course
. Improve each course
. Improve education curriculum

Pre Defined Training Course

Advanced design education
contents

Smart PETS

Pilot Project




Smart Plant Engineering Education Program Stakeholders

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation e
Requirements Requirements Vision, purpose of EducationallSystem ; process Process process Process Process process
process process Tl;llro::otloin,n Design Curriculum Design Course Design

Ministry of Commerce, Industry and
Energy and the Industrial Technology
Korean Evaluation Institute of

,@lt Industrial Technology
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Collecting stakeholder requirements

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements Vision, purpose of || g4, . cional System process Process process Process Process process
process process promotion, Design Curriculum Design Course Design
Talent design
Name Date Key Stakeholders
15t VOC meeting 2017.01.20 Government agencies, engineering associations, engineering industries (Hyundai Oilbank, SK Innovation etc.)
27 VOC meeting 2017.02.24 Seoul National University Engineering Development Research Center (EDRC)
MVOtC 31 VOC meeting 2017.03.04 Seoul National University Engineering Project Management(EPM) , Hyundai Engineering
eeting
4t VOC meeting 2017.04.09 Hyundai Oilbank
5t VOC meeting 2017.05.18 Hyundai Oilbank Engineer, Hyundai Engineering
15t Workshop 2017.01.20 Government agencies, engineering associations, engineering industries (Hyundai Oilbank, SK Innovation etc.)
Engineering companies (Hyundai Oilbank, SK Innovation etc.), IT related companies (Solt Works,
nd
2 Workshop 2017.07.26 PSE Korea), Universities (POSTECH, Seoul National University, Yonsei University)
3t Worksho 2017.08.30 Engineering companies (Hyundai Oilbank, SK Innovation etc.), IT related companies (Solt Works, PSE Korea),
Workshop P o Universities (POSTECH, Seoul National University, Yonsei University)
Engineering companies (Hyundai Oilbank, SK Innovation etc.), IT related companies (Solt Works, PSE Korea),
th -
4" Workshop 2017.09.15-16 Universities (POSTECH, Seoul National University, Yonsei University)
Engineering companies (Hyundai Oilbank, SK Innovation etc.), IT related companies (Solt Works, PSE Korea),
th .
3" Workshop 2017.10.19-20 Universities (POSTECH, Seoul National University, Yonsei University)
More than 10 VOC meetings and workshops with key stakeholders for approximately nine months from January 20, 2017




Stakeholder requirements Example

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements Vision, purpaseof || g, . cional System process Process process Process Process process
process process promotion, N Curriculum Design Course Design
Talent design
Name Description Type Source
Development of know-how knowledge base related to major equipment and instruments for
Preliminary design each process and development of bi-directional intelligent algorithm for learner to recognize Complex
Educational contents development various situations that may occur during design process and present customized guide according P
to the situation and guide correct design
Interactive intelligent Developed a module that can acquire knowledge-based design know-how from the conceptual Complex
Design service module development design, basic design, FEED design, 3D virtual plant, VOC Meeting &
Workshop
q.c . Establish curriculum for designing chemical plant such as plant process basis, FEED field
Preliminary design . . . .
. design standard code, FEED execution procedure, technical / economic assurance, etc., and Complex
Curriculum Development . .
develop subject contents and educational contents such as content and level
Intelligent Integrated Design Designing the leading design process for ea.ch type of plant, structuring input / outpgt e}ements .
for each process step, and designing educational elements for each of them, and designing and Function
Framework Development . .
evaluating courses and curriculums
RFP for
""Plant Engineering
: : . . Nurturing the experts of advanced
Project Period From April 1, 2017 to 45 months, to December 31, 2019 Constraint 8 desI:gn
Development of Intelligent Integrated
Design Education System "




System Requirements Example

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements VD DR O || o simmen St process Process process Process Process process
process process promotion, Wesian Curriculum Design Course Design
Talent design

Name Description Type

i i i 1 le to link with th ial simulat -PROM Functi
Commercial S / W linkage The intelligent education system should be able to link wi e commercial simulator (g-PROMS) unction

Provide related Devices The intelligent education system should provide related equipment to be used in plant design education using VR. Complex
Commercial S / W linkage The intelligent education system should be able to link with the use VR. Function
3D The intelligent education service should visually provide the user designed plant in 3D virtual environment in Function

S / W virtual environment.

Data Information Intelligent education services should provide information and type of input / output data. Complex
Unit process information Intelligent education services should provide unit process information. Function
Connection Information The intelligent education system should provide connection information between unit processes Function

Parameter information Intelligent education services should provide information on variables and parameters. Function




Architecture Design Process

Stakeholder
Defining
Requirements
process

System
Defining
Requirements
process

Architecture Design Process

Implementation Integration

Vision, purpose of
promotion,

Talent design

Educational System
Design

Curriculum Design

Vision

Talents

process Process

Course Design

Verification Confirmation Operation
process Process Process

Maintenance
process

Advanced FFED technology

Educational Platform Development

Technology center

Engmeenngitalent

Field-oriented
Withithéltheory,
flalentedipeopleawhorhave

practicalicompetitivencss

Problem-solving center

_

AStalented person
who solves a technical




Architecture Design Process

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements Vision, purpose of Educational System . . . process Process process Process Process process
process process promotion, Design Curriculum Design Course Design
Talent design
(Target Talents ) [épth domain specialit gamplementation capabilit ential Learning capabilit

@ducation MethodD

Apprenticeship education, Interactive training, Virtual Design training,

ase-base learning, Problem-solving learning, Modularized training, Commercial package Linkag

- Preliminary Process Desi; - Process Design Basis - Preliminary General

Basis - Heat & Material Balan Arrangement Drawings
(Educaﬁon Subjea) - Preliminary Process (HB&MB) - PreliminaryiSi
Simulation and HB & - Process Flow Diagram Requirements
- Preliminary Process Flo (PFDs) - General Description of
Diagram (PFDs) - the Project Site
Design field ) Conceptual Design Basic Design FEED |

On / off-line (LMS) training, Virtual design(3D Simulator), Commercial software connection ...

(Educational Infra)




Architecture Design Process

Maintenance
process

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation
Requirements Requirements Vision, purpose of Educational System process Process process Process Process
process process promotion, Do Curriculum Design Course Design
Talent design g
X a0 MNETS
Smart-PETS
Obiect Petroleum and oil companies
Jec Graduate students related to chemistry
Stage Conceptual design Basic design FEED
N O g 1 acic Princi \Q ¢ asic QT agic -Incel \Q ¢
E()lllt\ﬁll?tt‘U¢lcll'[)(LrSl£ll Basic Principles and Bd:il‘t flﬁlg;} l:lsu principles and FEED Basic design principles and understanding
Beginner L Huefe MHe L “5_ "fl mn . . uncerstancing Lo - Preliminary Building Requirements
- Preliminary Process Design Basis - Process Descriptions
- Preliminary Equipment List
S'e'due.nc.e and practice of concept design Basic Design Procedure and Practice FEED Design Procedure and Practice
BT - Preliminary Process Flow Diagram(PFDs) - Preliminary Tie-in List - Process specialty Items List
) . - Preliminary Process Simulation and
SEECS H & M Balance Data
Troul')le§h00ting C'onceptual De§ign Issues Troubleshoot basic design issues Troubleshooting FEED design issues
- Preliminary Capital & Operating Cost - Hydraulic Design Reports - Process Risk Analysis
Estimate (£50%/-30%)
High Class
Remarks




Architecture Design Process

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements Vision, purpose of Educational System . . . process Process process Process Process process
RO process promotion, Design Curriculum Design Course Design
P Talent design
Terminology Description
S -Intelligence
(Self-directed) -Self-learning system through diagnosis and prescription of online achievement
M -Experiential Learning
(Motivated) Creative Problem Solving and Process-oriented personalized assessment pursuit
A -Flexibility
(Adaptive) -Increased flexibility of the education system and individualized learning that matches the level and aptitude of students
-Social networking
. -Expansion of collaborative learning and cooperative learning of domestic and overseas learning recourses using collective intelligence
(Resource Enriched) . :
-Social learning etc
T -Openness
-Educational environment in which information can be learned anytime, anywhere, and teaching methods are diversified and learning options are
(Technology Embedded) maximized




Architecture Design Process

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements Vision, purpose of Educational System process Process process Process Process process
process process promotion, Wetan Curriculum Design Course Design
Talent design

e How to learn

Engineering and Design

0 Curriculum e Course Description

Chemical Process Simulation

GEM®623 Chemical Process Simulation(3-1-3)

This course teaches how to simulate various chemical and biological
processes using Process simulation software. Students will make
process models and find an optimal solution to ,maximize profits
and minimize risks using model built. To fill the gap between theories
and actual practices, students participate in a number of chemical

Conceptual Design
Basic Design

FEED GEM627 Chemical Process Optimization(3-1-3)

This course teaches how to formulate optimization problems and
solve the problems. It also deals with single and multiple variable
optimizations under constraints. To fill the gap between theories and
ED:I actual practices, students participate in a number of chemical

process optimization practice to increase the ability for real world

GEM628 Chemical Device Design(3-1-3)

This course teaches how to understand the principles of
operation of the various unit operations and design such as
reactors, distillation columns, absorption towers, heat
exchangers, pumps, etc in the actual chemical process. It also
investigates

the phenomena occurring in each operation and deals with the
problems of determining the optimal device at minimum cost. To
fill the gap between theories and actual practices, students
participate in a number of chemical equipment design software to
improve the ability for real-world applications.

Foundation course(A to B)

Intermediate course(C to D)

Advanced course D to E)




Implementation Process

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements Vision, purpose of || g3, . tional System process Process process Process Process process
process process promotion, Mt Curriculum Design Course Design
Talent design
Smart-PETS , ,
3D Virtual Reality S/'W
Integrated Interface Interactive Design Guide model Service Model R oo :
Validation Module F= i
Design Training — -
Module I
Integrated DB Connection
Interface Training Evaluation Module
Module c
Communication
Module Plant Engineering
— reRTT Training Module
@ Training Feasibility . 8
° Input Module i Module Mapping Module
§ '§ Economical Feasibility -
E Output Module < Module Monitor Processing
s = Price Prediction Module
. ~ 1/0 Data 2 Module .
[ ] . ; 5 Rick Analvel Data Processing
® Checking Module a ISK Analysis Module
Module ‘O“O”

L]

Knowledge DB

Monitor Processing Module

Content DB

Curriculum DB




Integration Process

Stakeholder
Defining
Requirements
process

Architecture Design Process

Educational System

Implementation
process

Integration
Process

Curriculum Design

Course Design

System
Defining
Requirements Vision, purpose of
process promotion,
Talent design

Application System Operating Environment Information Technology Operating Environment

Design

Verification
process

Confirmation
Process

Operation
Process

Maintenance
process

User oriented system
implementation
Standardized system
implementation
Integrate Interface
Implementation

System
Compatibility

Ease of
Operation

Information
efficiency

Intelligent
Integrated
Design
Education System

Scalability
of the
system

Ease of Use

Integration

»  Standardization of development
environment

*  System Distributed Processing

* Integrated Management

*  Leverage standard Web
Technology

*  Distributed Processing
Technology

*  Open system environment

*  Distributed Processing

Is it the bat or the boy ?

User-centered design
Seamless sharing of
Information

Responding to changes in the
technological environment




Verification Process

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements Vision, purpose of Educational System process Process process Process Process process
promotion, 3 Curriculum Design Course Design
process process X Design
Talent design

4. Evaluation

—

1. Unit Test

Perform Performance test
and performance diagnosis
for individual tasks and
analyze the result

1. Analysis 3.Implementation

1. Requirement Analysis

1. Performance Verification
Requirement Analysis

2. Defining Performance
Verification Requirements

2. Design

1. Performance Goals

1. Report Result

1.Creating the result
report

1.Target Performance
Difference Estimation

BN 2. Implementation
Procedure

1. Plan Performance Verification
Process

BN 2.Establish a Project
Execution Plan

2. Integration Test

g g g g g

2. Performance Verification

Conditions Analyze the results by

performing the integration
performance verification by
opening the entire system

1. Applied Technology Review

3. Resource Monitoring Plan

3. Script Design

1. Performance Verification
Scenario Design

2. Scheduling

3. Establishment of Input
Resource plan

i

3. Critical Test

2. Performance Verification Test

/ Performance of peak load
Data Explanation

condition peak performance
3. Create performance
Verification Script

Outputs

1. Requirement analysis 1. Target Performance Estimates

definition

1. Unit Test Execution / Analysis

Unit / Integration / Critical
Performance Verification
Report

2. Performance Verification

Procedure / Condition Plan 2. Integrated Test Execution / Analysis

2. Applied technology review

3. Performance verification Scenario 3. Critical Test Execution / Analysis

3. Schedule Planning Form

4. Explanation of Test Data
4. Input Resource Plan

5. Performance verification Script

4



Confirmation Process

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements Vision, purpose of Educational System . process Process process Process Process process
process process promotlo‘n, Design Curriculum Design Course Design
Talent design

© Improves applicant’s quality and shortens system development time by early detection,
correction and supplementation of risk factors and errors

@ Plll’pose &= = = =1 O Improvement of development system quality by verifying, correcting and supplementing the
program through which meets the performance and quality required by the design

© Accurate execution of programs to be operated in future system construction and guarantee
performance of required functions

®  Application Policy

Unit test Integration Test User Test
* Function test , execution ¢ Interface function and * In the actual operating
path and error processing performance test between environment, select the test
test in the program, systems information center, test

boundary test, interface * Testing software and

test between other hardware networks that

programs support integration
systems under
development environment

conducted with the
participation of user




Operation Process

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements VAEDDIMTFEERGE | 150 e Sim process Process process Process Process process
process process Tpll'on:l)tmﬂ, Wietan Curriculum Design Course Design
Valfue Creating University
i PO T2 Mo ZorBCleel Hyundai "
Je FPORANG UNTVERSITY OF SCTENCE AND TECHNOLONGY S i 0'E"RTI'IE"‘-|'IHRP1'ACIEE ﬂ'fbﬂﬂ
Pilot ./ * Establishment of short-term / long-term curriculum (POSTECH Engineering Graduate School,\
Op eration e Seoul National University Graduate School of Engineering)
& * New employee training course using summer / winter term
k * Establishment of short-term training course for corporate customers (Hyundai Oilbank, etc.) J
Verification
a ™
* Providing online / offline training
* Provide interactive design education system
g - Powered by the same system as a commercial simulator
- Provide 3D virtual plant learning
- LMS (Learning Management System) System application /




Maintenance Process

Stakeholder System Architecture Design Process
Defining Defining Implementation Integration Verification Confirmation Operation Maintenance
Requirements Requirements Vision, purpose of || g o ional System process Process process Process Process process
process process promotion, Westian Curriculum Design Course Design
Talent design

4 )

* Verification and security system through pilot operation

* Establish and operate a self-evaluation committee during the pilot period
luat * Establish and operate a self-assessment plan so that an autonomous quality management system can be implemented through feedback in real time
' FEEDBACK
PERFORM PROCESS
PLAN »  PROCESS > AN RESULT »|  RATING
APPRAISAL
r 3 r 3
FEEDBACK
K CQI (Continuous Quality Improvement) using the concept of self-assessment /
/ * Detailed evaluation items \
5 Evaluation Reflects the results of
Performance Performance Performance index Standard the analvsis
etai Goals Goals Yy
- o Content Satisfaction o Expertise of course content o Change of curriculum after
o 3D virtual simulator satisfaction o Reflecting the content of lecture deliberation by self evaluation
o  Lecture Evaluation o  Lecture Evaluation o Teacher’s Teaching skill/method contents committee according to lecture
(4.0 or higher / 5.0 million) (4.0 or higher / 5.0 million) Satisfaction Relevance of lecture topic evaluation
3D simulator utilization

4



Conclusion

e N
« Using system engineering to design a plant engineering leading design integrated training framework.

* To improve competitiveness of plant Engineering Industry
* Applying and developing the proposed integrated framework to smart plant engineering education system.

*  This research is supported by the research fund of the Ministry of Industry, Commerce, and Energy Industry (MOICEI: KEIT)
in 2017 ("10077963").
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Appendix 1

[ Conceptual ]

L Design J
Pre- Process Design Basis
Pre- Process Simulation and H & M Balance Data
Pre- Process Flow Diagram (PFDs)
Pre- Equipment List
Pre- Major Equipment Conditions of Service List
Pre- Capital & Operating Cost Estimate (£50%/-30%)
Pre- Summary of Raw Materials & Uti. Requirements
Process Risk summary

8551, T/D1 Requirements ﬁ Unit Diesign Basis A

9561, for Difeent e Sock Prpeties 356, Desin Caes ./

11, Licenser T

12, Ligenser samﬁ
Technology Evaluation lI
1.3, Licenser Unit Basic Design ||
14, FEED Contractor Selection

5.1, Oponi-an Basic Dasign

7. Overall Project Master Schedule
152,080 B ey

5. FEED Fuecution Project Schedule

153, Integrations] work
76 EPC Contractor Selection Jl
711, DE |

172, Comstruction 177, EPC Execution
173 Suartp

B.1. Excel or PIMS i
8.2, 575 Simulator for

Materai Balance Estmaton of the open-art process |6, Reqld T Tools

83, Comfar-l for Ff5 |
&4, Capeost or Cost Estimation fw /

§1. Overall Elock Diagram

32, Overal Material Balance |

93, Schematic Process Flow Diagram fnr-\','
Selelctad Process Technology

04, Design Basis \',
\II

471, Process Descrption.
5.2 Ut Desion Capacty |

953, Feedeock Progeny | 95, Process Lt Specfcation for
834, Prodiuct Specifcaton \¥_._Li.c..e_n.s_E.r..E.}.t:sLu,n..B.i.l.s.iz.,W

95, Pl 800

Efli:.@!i'ﬂi”:‘ﬂi\ .

8.7.2 Conf Emu:f]ml ’ }%@_ﬂg@@’
874 Gase Sty / ,5

98 Pre-F/S Report |

99, Totl Projc Cost Estimaton based on CFE

9, Dediverables

Conceptual
Design

1.1, Scaping Study, 1.1 Clieets Requisement

1. Prject Defintion fﬁ Overal Blck Diagram w/ Mateil Balnce
Praject Development Planning Jf 111 Vale Engreering
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Appendix 2

Basic Design

y )

. Process Design Basis
. Heat & Material Balance (H&MB)
. Process Flow Diagram (PFDs)

. Process Descriptions Reew _PAID Dizgrams
. Utility Balance & Utility Flow Diagram (UFDs) Plot Plan
. Preliminary Piping & Instrument Diagrams (P&IDs) Instrument Specifcations
e Process Control Descriptions fjgigg}p_e;lfg@g]

. Preliminary Tie-in List

. Equipment Process Data Sheets
. Instrument Process Data Sheets
. Hydraulic Design Reports

(ontractor - Feed

Bydraulis
Control Valve Pressure Drop
Dot

Altgrrative Design Conditinr';\
Material Salection

Fired Haaters

Standard Spec & Drawings

Relief Valve Specfications .J

Transit 3n work to suppart the start of detaied design /J

orio D e ewrestog  Falizain of citicl i st D, steps v, Course toics]
pricrto M0 e e meaty_ Fnalzatin of crtical equipment specficatons \. P e oo
Develop PRID | e —— e
PemermiE, | Vil Estimate
al Plot Plan ! e
Fialze Hydraulcs | Detaled Enginer Standard and SF..‘-‘F."-'.@?'E.'"F e
based on equipment V/P, aciual plot plan  HaM Beance Simleion) --@ﬂ“ﬂ
and piing rurs /| . Basic or Process Engineering) M Optiniaion

_ Compeessors and Pumps
l" (iptimize Flow Scheme|_Frctanaers

‘ {v__Known Oiptimum Yalues

I' \ Suooping Sty Request from Customer, Pricr to Design Basis Meeting

o/

"
', Major or Long Lead Equipment Sizing
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Appendix 3
Overall Block Flow Diagram
~ Overall Balances
4 N '
Cooling Tower  Cooling Water Overall Plot Plan
Steam
Fuel Gas/Oil - ] . . Overall Project Numbering System
FEED Fuel G5/l ~|Utility Sections Basic Design ¥
PAIA 7
NG / PHA Reviews
\_ J Water Treatment |
Preliminary Operating Guides
Tankage
o Preliminary General Arrangement DraWings Loading/Unloading Licensers Basic Design Packages
. Prelimi Buildine Requi t Product Blending _ Offsites Sections Basic Design X
reliminary Building Requirements Firefighting - biiaas desiigiion
° General Descrlptlon Of the PI‘Q] eCt Slte WWT Process Flow Diagrams Material and Heat Balane

. Budget Pricing from Vendors on Major Equip.

Process Control Objectives
Environmental Considerations

. Process Design Philosophies

Relief System Design Basis

Relief Scenario Datasheets & Relief Valve

Process Datasheets

Material Selection Diagrams (MSDs) & Piping

Moise Control

Occupational Health
Fireproofing  Fire, Safety and Loss Prevention  HSE Sections

Liquid Effluent Discharges

Atm. Emissions

Feed Specifications
Product Specifications
Utility Requirements
Process Summary Sheets  Catalyst and Chemical Summary
Effluent Stream Summaries
MOC Diagram_ Material Selection Basis
P&ID

Solid Waste Treatment

Spec B/L Conditions

s JHwmiifikasion of Power Source and Location Buildings Line Sizing/Hydraulic Calculations
.. . . . Line Schedule
R\, . : e : :
: Prehmlnary Slngle Line Diagrams Misc. Equipment and Facilities Section ¥ - \ Equibment List
. . Laboratory . Open-Art P Basic Design| "
*  Process specialty Items List < DPEHOT Piacess d Lesion Column & Tray  Rating
. Communications
*  Raw Mat'l, Product Storage & Handling Reqmts Vessels
e Heat Curve
. Process Effluent and Emissions Summary Project Engineering Specifications ¥ i s D et |- BaGIR— e
. Process Risk Analysis (PHA/HAZOP/HAZID) Pump
Schedule and Cost Estimates Compressors

*  Preliminary Operation Procedures

*  Preliminary Project Schedule

*  Preliminary Product & In-Process QC
*  Sampling/Testing Plan

Package Equiopments
Relief Valve Data Sheets

Instrumentation and Control Systems  FE Data Sheet
Control Valve Data Sheet

ITB (for EPC bidding) %

Relief and Blowdown Systems

Piping Specifications 3 Insulation, Painting Specifications 3¢
Preliminary Unit/Area Plot Plan and Elevations

Hazardous Area Classification

Single Line Diagram
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