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1. Introduction 
•  Background 

–  Nature of world steel market has changed from seller’s to buyer’s  
      due to the oversupply of steel from China. 

Source: World Steel Yearbook from World Steel Association	

causes	
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•  Motivation 
–  Korean steel-makers are required to develop premium quality of steel to beat the competitors 
–  The premium quality steel products need New Technologies(i.e. premium technology) which designed in 

the steel making facilities as well as alloying technologies.  
–  The company want to protect the premium technologies from competitors.  
–  Usually, they have been acquired the needed steel-making facilities by a turn-key contract. However the divi

ded multiple contract is more appropriate, to protect the premium technology.  
–  To support divided multiple contract, the acquire have to develop down to subsystem(or component) level spe

cifications. 
–  So, Korean steel-makers need to perform engineering processes by their own efforts for the top-level de

sign of each facilities in order to secure the premium technologies. 

•  Study scope 
–  The steel-making plant engineering guide for the front-end engineering phases to support the top-level design. 

1. Introduction 

Concept Design Basic Design Detail Design Procurement Construction Transition Operation Maintenance Decommission  
& Disposal 

Feasibility 
Study 

Paper scope 

A	steel-making	plant	engineering	guide	is	required	to	solve	above	needs 

Research project 
scope 
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2. Development strategy for Engineering process 
standard(guide) of a specific application industry 

•  The contents of Engineering process standard(or guide) 
 
From ISO/IEC/IEEE 15288(2015)-System life cycle processes 
-  ISO/IEC/IEEE15288 provides a common framework of process descriptions for d

escribing the life cycle of man-made systems. This standard provides life cycle c
oncept, system concept, process concept and a set of process descriptions
 and associated terminology from an engineering viewpoint.  

 
‘The Steel-Making Plant Engineering Guide’ 
-  ‘The Steel-Making Plant Engineering Guide’ provides defined life cycle for steel-

making plant, defined steel-making plant system breakdown structure, a set of 
process descriptions, input/outputs of processes and exit criteria to support e
ngineering of steel-making plant.  
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2. Development strategy for Engineering process st
andard(guide) of a specific application industry 

•  SE standard development methods overview(1/3) 
–  ISO/IEC 24748-2 : Guide to the application of ISO/IEC 15288 

ISO/IEC 24748-2 suggest three key uses of 1528
8 to organizational work. 
Use 1 is a direct application of 15288 to organizat
ional work. 
Use 2 is for purpose of creating appropriate orga
nizational standards and domain standards deri
ved from the applicable concepts and requirements
 from 15288 
Use 3 is for preparing appropriate documents descr
ibing organizational and domain-wide methods, pr
ocedures and guidance for implementation of or
ganizational/domain standards or 15288. 
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2. Development strategy for Engineering process st
andard(guide) of a specific application industry 

•  SE standard development methods overview(2/3) 
–  Tailored from ISO/IEC 24748-2 

Methods, 
Procedures 

Use case 1 

Use case 2 

Use case 4 

ISO/IEC 15288 

Methods, 
Procedures 

Methods, 
Procedures 

Domain specific 
standards 

Organizational 
standards 

Methods, 
Procedures 

Discipline specific 
standards 

Use case 3 

Le
ve

l o
f a

bs
tra

ct
io

n 

Derived methods 

By tailoring three uses of 15288, following SE stand
ard development concept is defined 
Use case 1 : Direct application of 15288 
Use case 2 : Application of either discipline or doma
in specific standards based on 15288 
Use case 3 : Application of organizational standar
ds based on either discipline/domain specific sta
ndards or 15288. 

SW Sys. 
(12207)	

Mechanica
l	 Chemical	 Electric	 Material	 …	 Quality	 RAM	 Safety	 Producibil

ity	

Discipline Eng. Specialty Eng. 

I	

Steel-making plant  
engineering guide(Steel-
making) 

NASA SE handbook(Aerospace) 
DoT ITS SE 
guidebook(Transportation) 

Detailed relationship among 15288, Discipline/Specialty specific standards and Domain specific standards 

SO/IEC 15288, System Lifecycle Processes 
(Engineering processes for any system)	
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2. Development strategy for Engineering process st
andard(guide) of a specific application industry 

•  SE standard development methods overview(3/3) 
–  SE Standard development methods 

From the concept of SE standard development method
s, two methods are figured out as shown in the figure.  
 
Method 1 is to utilize international SE standards dir
ectly for an organization’s business through tailoring
. 
 
Method 2 is to develop an organizational standard f
rom domain specific SE standards which have been 
developed based on international SE standards 
 
 

 International SE Standard 
(ISO/IEC/IEEE 15288 

/EIA-632) 

Domain SE Standard 
(NASA SE Handbook,  

DoT-ITS SE Guidebook) 

Organizational SE Standard 
(In-house Engineering Standards/Guides) 

For any system level 

For domain level 

For organizational  
level 

Method 2 

Method 1 
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2. Development strategy for Engineering process s
tandard(guide) of a specific application industry 

•  Development sterategy of SE standard for an organization 

Method 1  
(Direct application) 

Method 2  
(Through domain specific SE standards) 

15288 is written for any man-made syste
ms. So the language used in 15288 is too
 general to understand for an organizatio
n with no SE experiences. 
 
•  This is not easy, if an organization don’t

 familiar to the SE process or don’t hav
e SE’r of that domain. 

Domain specific concepts, processes and e
xit criteria are provided.  
 
So an organization in a corresponding domain 
can develop its own organizational standard/gu
ide based on domain specific SE standards. 

Need for steel-making plant engineering guide 
Steel-making industry has no domain specific SE standard.  
Once an appropriate steel-making plant engineering guide is developed, individual still-
making company can develop its own organizational engineering standard by 
implementing method 2, which is more effective and requires less efforts than method 1.  

Attribute of an org’s SE ST
D 
Use the organization’s specifi
c  
•  structure 
•  methods and tools 
•  technologies 
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3. Engineering guide development process a
nd methods for Steel-making plant domain 

•  Development process overview 

Lifecycle, system and process 
concepts provided form 15288 are the 
main references of core concepts of 
the engineering guide. 

NASA SE handbook is chosen as an 
main references of application domain 
industry. (This have more specific 
information relatively.) 

Other SE guides/standards are used to 
refine contents of the engineering 
guide. (from NAVAIR, DoD, NOAA) 
Work guides of steel-making 
companies are also used for a 
customization of process descriptions 

Final product of the research 

References for  
standardization 

Standardization strategy 
(Concepts & Contents) 

 Steel- making plant 
engineering guide 

Refer to 

Steel-making Plant SE Guide 
Development strategy 

International SE standard Other domain SE standard/
guide 
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Processes/Exit criteria 
references 

Steel-making companies’ 
work guide 

Detailed Engineering Process 
for Each Life-cycle Phase, 

Process Outputs/Exit Criteria 

IS
O

/IE
C

/
IE

EE
 1

52
88

 

Main reference 

Additional reference 

Additional information for 
supplementing outputs and 
exit criteria. 

Application of SE process for 
each life-cycle phase, Entry/Exit 
Criteria, Final products and 
Technical Review 

Application of 
System, Life-cycle, 
Process Concepts 

Structuring the contents of 
engineering guidance for Steel-
making plant industry.  

Steel-making Plant SE Guide 
Development Direction 

(Process vs. info’n alignment) 

Main reference 
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3. Engineering guide development process an
d methods for Steel-making plant domain 

•  Steel-making plant engineering guide development strategy 
–  Process development strategy 

1. Core concepts definition 

-  Define steel-making plant lifecycle 

-  Define steel-making plant product breakdown structure(PBS) 

2. Core process development 

-  Select/define mandatory processes and activities for each lifecycle phase (apply recursively) 

3. Process refinement (Low level customization) 

-  Refine terminologies used in processes and process /activity descriptions of steel-making domain 

4. Process localization (High level customization)  

-  Customize all aspects(adding domain specific tasks and information items including analysis etc.) of 

process for the steel-making domain 

5. Process consistency check & revision 

-  Check the consistency of process with exit criteria and revise if needed 

Based onISO 15288 
: lifecycle/system 
concepts 

Based on NASA SE 
Handbook  
:System Design Process 

Based on work guides of 
steel-making companies 
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3. Engineering guide development process a
nd methods for Steel-making plant domain 

•  Steel-making plant engineering guide development strategy 
–  Exit criteria development strategy 

1. Exit criteria categorization 

-  Define categories of exit criteria for milestones of lifecycle phases for steel-making plant 

2. Analyze reference exit criteria 

-  Analyze each item of reference exit criteria and assess applicability to steel-making plant 

-  The references may include exit criteria of other domain as well as work guides of steel-making 

facility industry 

3. Exit criteria selection 

-  Based on results of the analysis, choose items for exit criteria 

-  Classify each item of exit criteria according to categories defined at the first step 

4. Exit criteria localization (High level customization)  

-  Customize descriptions/priority of exit criteria based on work guides of steel-making industry 

5. Exit criteria consistency check & revision 

-  Check the consistency of exit criteria with processes and revise if needed 
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3. Engineering guide development process a
nd methods for Steel-making plant domain 

Steel-making Plant SE Guide Development Direction - Process vs. information item alignment 

Relationship among the engin
eering guide elements are def
ined as shown in diag. 

Done by the study  

Future work 

*Note: Only types/descriptions o
f defined documents are defined. 

Activity ii *ii 

Organization/ 
Department Inputs 

ORG 

Process Outputs Defined Do
cument 

*BRS 

Milestones 
Exit Criteria 

(for Technical Review
) 

MS 0 

*SRS MS 1 

Activity ii ii ORG 

Activity ii ii ORG 

Activity ii ii ORG 

Activity ii ii ORG 

Activity ii ii ORG 

Process 
Each life-cycle process i
s consisted of multiple a

ctivities. 

Performing Tasks 
Each department perfor
ms assigned tasks base

d on inputs. 

 Defined Documents 
Outputs of process compos
e definedl documents for rev

iew 

Exit Criteria 
Defined documents are revie
wed as per exit criteria to ma
ke a Go or No-Go decision. 

*ii: Information Item  *BRS: Business Requirement Specification  *SRS: System Requirement Specification 
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4. Steel-making plant engineering guide development ca
se 

•  System of Interest(SoI) : Steel-making plant 
–  SoI selected for the study is a steel-making plant 
–  In our study, the steel-making plant composed of facilities which perform foll

owing functions: 
•  Iron ore and coal preparation  
•  Iron making : conversing ore to liquid iron 
•  Steel making: conversing iron to liquid steel 
•  Continuous casting: solidifying liquid steel continuously 
•  Cold/Hot rolling: pressing steel plates  
•  After rolling treatment: heat treatment, coating treatment, etc. 

 Iron Ore	

Coking Coal	

Sintering 
Facility	

Coke Oven	

Blast 
Furnace 

Molten Iron	

Converter 

Secondary 
Refiner 

Continuous 
Caster Cold Roller 

Hot Roller 

Molten Steel	

Slab	

Final 
product	

Final 
product	

Fig. Steel-making flow line of an integrated steel-making plant 
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4. Steel-making plant engineering guide development ca
se 

•  Overall structure of the steel-making plant engineering guide 

Steel-making plant lifecycle 

Steel-making plant system breakdown structure 

Core concepts 

Basic Design Concept Design 

Feasibility study phase process 

Feasibility study phase exit criteria 

Defined 
documents 

-with output 
information 

items allocated 

… 

Steel-making plant  engineering guide 

Feasibility Study  

Developed 

Future work 

This figure shows the overall structure
 of the steel-making engineering guide
. 
The engineering guide is made up of t
wo main parts: 
Core concepts and process/exit criteri
a for each lifecycle phase. 
Blue boxed contents are within the sc
ope of the paper: Feasibility study and
 concept design phases. 
 
   



July 

www.incose.org/symp2016 

•  The steel-making plant engineering guide has  
two main purposes/usages 

1.  To provide a standardized lifecycle(LC) definition and a system breakdown s
tructure(SBS) definition of a steel-making plant.  
All stakeholders of a steel-making facility development project can communicate with the unif
orm language based on the engineering guide. 

2.  To provide standardized processes and exit criteria of each lifecycle phase 
based on SE processes and a lifecycle concept  
It guides a steel-making company to develop an effective organizational standard that helps to perfor
m appropriate activities and task and to determine the degree of the performance for each lifecycle ph
ase.	

1


2


4. Steel-making plant engineering guide development ca
se 
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4. Steel-making plant engineering guide development cas
e 

•  Core concept definition - Steel-making plant lifecycle 
 
 
 
 
 
 

Steel-
Making 
Plant 

Lifecycle 
(Proposal) FEED EPC 

Concept Design  
& Tech. Dev. 

Basic Design 
& Tech. Demo. Detail Design Procurement Construction Transition Operation Maintenance Decommission  

& Disposal 
Feasibility 

Study 

Pre-PJT 

MS0 MS1 MS2 MS3 MS4 

Acquire of steel-making plant needs engineering processes of front-end life cycle to acquire facilities by divided contracts.   

The steel-making plant lifecycle has been determined with following criteria. 
-  Control the project risks (develop control points for go or no-go decision) 
-  Set up the design baselines 
-  Change of the prime responsible organization/department of each phase by official agreement. 
-  Identify major stakeholders, etc. 

The procurement and transition phases are specific feature of the plant systems lifecycle. 
-  In plant industry, procurement has high potential risks due to its huge scale of a system. So procurement 

should be managed as a separated phase.(high cost/budget share) 
-  Transition(including commissioning) is also important in plant industry since commissioning people has 

important requirements and usually performed by independently arthorised organizations. 	

Ref.1 Concept Design & Technology Development Phase à as short form ‘CD Phase’ 
Ref.2 Basic Design & Technology Demonstration à as short form ‘BD Phase’  
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4. Steel-making plant engineering guide development case 
•  Core concept definition 

–  Steel-making plant product breakdown structure 
 

	
Steel-making plant engineering guide defined a 
generic steel-making plant system breakdown st
ructure(SBS) down to level 4 which is the contra
ct level enough to hide premium technology. 
 
Based on this generic high level SBS the design b
aselines(design maturity) established accordin
g to the front-end life cycle phases especially fe
asibility study, concept design and basic design ph
ases. 
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4. Steel-making plant engineering guide development case 
•  Steel-making plant engineering processes-Top view 

F.1 Business needs & core stakehold
ers definition for steel-making plant d
evelopment project 

F.2 System requirements definiti
on for feasibility study of steel-m
aking plant 

F.3 System architecture design f
or feasibility study of steel-makin
g plant 

Feasibility Study Concept Design 

BRS StRS 
(Core) 

SyRS 
(Core) 

StRS 
(Complete) 

SyRS 
(Complete) 

SubSyRS 
(Partial) 

System Baseline 

F.1  stakeholders definition & require
ments analysis for steel-making plant
 development project 

F.2 System requirements definiti
on for a target steel-making plant 

F.3 System architecture design 

Business Baseline 

Process Flow with defined
 documents(outputs) 

Business or Mission Analysis 

St. Needs & Req. Definition 

System Req. Definition 

Architecture Definition 

ISO 15288(2015) 
System Design 

Process 

St. Expectations Definition 

Technical Req. Definition 

Logical Decomposition 

NASA SE 
Handbook Technical 

Process(part) 

The recursive nature of SE lifecycle processes were instan
tiated to the process for each lifecycle phase. 
The diagram shows that the process flow of the engineering gui
de and corresponding processes from SE standards. 
 
   

Design Solution Definition 

Corresponding SE processes fr
om standards 

Design Definition 

Legend;   BRS: Business Requirements Specification 
  StRS: Stakeholder Requirements Specification 
  SyRS: System Requirements Specification 
  SubSyR: Subsystem Requirements Specification   
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4. Steel-making plant engineering guide development case 

•  Steel-making plant engineering processes example 
–  Feasibility study process 
The feasibility study phase is where core stakeholders make an investment decision so econo
mic, societal and schedule feasibility has more weight. Each task of the process has its own na
me, description and defined information item input and output.  

P.1 Business needs & core stakeholde
rs definition for steel-making plant dev
elopment project 

P.2 System requirements definition f
or feasibility study of steel-making p
lant  

P.3 System architecture design for fe
asibility study of steel-making plant  

A.1 
Business  

need definition 

A.2  
Business objec
tive definition 

A.3  
Business scen
ario definition 

A.4 
MOE definit

ion 

A.5 
Core stakehold

er definition 

A.6  
Core StR d

efinition 

A.7  
C-StR validatio
n req. definition 

A.8 
Business  

scope definitio
n 

A.9  
Lifecycle enabli
ng strategy def

. 

A.10  
Core system re
quirements defi

nition 

A.11 
MOP definitio

n 

A.12 
Core system c
onstraints defin

ition 

A.13 
Core StR veri
fication req. d

ef. 

A.15 
Assessment 
selection cri

teria def. 

A.15  
Draft alternati
ve concepts d
evelopment 

A.16  
Functional Mo
del developm

ent 

A.17 
Analyze alte
rnative conc

ept  

A.18 
Best 
PFD 

selevtion 

A.19  
Physcal arc
hitecture alt
ernatives 

A.20  
Analyze phy
sical archite

cture 

A.21  
Select  

best archite
cture 

Feasibility study process [process is developed down to activity level] 

Processes Activities 
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4. Steel-making plant engineering guide development case 
•  Steel-making plant engineering processes example 

–  Feasibility study process comparison 
There is only a few differences between the developed processes and existing standards 
when comparing both together.   
Then what makes the engineering guide distinguished from others? 

P.1 Business needs & core stakeholders d
efinition for steel-making facility developm
ent project 

  A.1 Business need definition 

  A.2 Business objective definition 

  A.3 Business scenario definition 

  A.4 MOE definition 

  A.5 Core stakeholder definition 

  A.6 Core StR definition 

  A.7 C-StR validation req. definition 

4.1 Stakeholder expectations definition 

Establish list of stakeholders 

Elicit stakeholder expectation 

Establish Opscon and support strategies 

Define stakeholder expectations 

Analyze expectation statements for MOEs 

Validate that defined expectations 

Obtain stakeholder commitments 

Baseline stakeholder expectations 

The engineering guide FS process  NASA SE Handbook   

Process 
level 

Activity  
level 

The process concepts are fol
lowing exist standards 

Use  
•  LC for the steel-making plant 
•  SBS of the steel-making plant 
•  Describe instantiated proces

s of each LC phse 
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4. Steel-making plant engineering guide development case 

•  Steel-making plant engineering processes example 
–  Feasibility study phase process example 

No.  Process/Activity  Activity Description Input 
Information Item  

Output 
information Item  

P.1 
Business needs and core stakeholder 
requirements definition for steel-making facilities 
development/upgrade project  

Define a business need and initial business concepts and define corr
esponding MOEs and core stakeholder requirements.. 　 　 

A.1  Business Need Definition 

From identified business opportunities(either whole steel-making plant or 
facility development business), define needs for a selected business/
project up to understandable level. 
 
(*In terms of market needs, supply, cost, materials, production, technology 
maturity, funding capability etc.). 

Business  
opportunity Business Needs 

A.2  Business Objective Definition Define and shape business objectives in clear statements so that 
stakeholders of steel-making facilities can easily understand. Business Needs Business 

Objective 

A.3  Business Scenario Definition 

Define a business scenario. A business scenario is officially termed as 
Concept of Operations(ConOps) and it describes how an organization run 
a business in order to meet business needs. 
 
Consider followings while defining a business scenario:  
-  Applicability of technology, know-how, supply chain, brand value 

of companies in a same corporate group 
-  Capability of board members 
-  Raw materials(ore, coal): procurement, quality 
-  Worst case, Changes in world market, politics and environment 

Business Needs, 
Business Objective Business Scenario 

A.4  Measure of Effectiveness(MOE) Definition 

Define Measure of Effectiveness(MOE) clearly. MOE is an indicator to 
measure a degree of business achievement(How well business objectives 
are achieved).  
For steel-making industry, suggested MOEs could be follows: annual 
crude steel production rate, availability, cost/profit ratio, etc. 

Business scenario System MOEs 

Aligned guiding:  
•  input/output information items of each 

activity are defined.  
(This I/O information items used to trace the 
exit criteria of corresponding phase) 

Existing 
standards Developed guide 

Terms and suggestions 
written in description of each 

activity are customized to be 

used in steel-making 

industry.   
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Exit criteria 

FS exit criteria 

A. Review members/documents 
confirmation 

B. Business/Project overview r
eview 

C. Design progress review 

D. Technical progress review 

E. Economic/Schedule  
feasibility review 

F. Societal feasibility review 

G. Risk management 

CD exit criteria 

A. Review members/documents 
confirmation 

B. Business/Project overview 
review 

C. Design progress review  

D. Technical progress review 

E. SEMP review 

F. Business/Project lifecycle c
ost estimation review 

G. Risk management 

4. Steel-making plant engineering guide development case 
•  Exit criteria of FS & CD phase top view 

Both feasibility study(FS) and concept design(CD) ph
ase exit criteria are consisted of 7 main sections 
 
FS exit criteria put focus on economic, schedule and soci
etal reviews as an investment decision is made at the end
 of FS phase. So more economic, schedule and societal r
eview items are included 
 
CD exit criteria is used for a review of a system specificati
on developed during CD phase. So more technical review
 items are included. 
	

 
   

Technical viewpoint 

Schedule viewpoint 

Economic viewpoint 

Societal viewpoint 

Overview 

Legend 
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4. Steel-making plant engineering guide development case 

•  Exit criteria example 
–  Feasibility study phase exit criteria categories 

FS Exit Criteria 

Economic Schedule Societal Technical 

Design Progre
ss 

Technology pr
ogress TRL 

 ※ TRL: Technology Re
adiness Level	

•  FS Exit Criteria Ca
tegories Focused areas	

Topic of next presentation	

As shown in the figure, FS exit criteria is consisted of 4 categories: Economic, Schedule, Societal and Technical
 categories. As mentioned earlier FS exit criteria put focus on economic, schedule and societal reviews as an investme
nt decision is made at the end of FS phase.  
We divided the technical category into 2 sections: Technology progress and Design progress. This classificati
on is one of the main features of our exit criteria. The further information will be given in the next presentation.	
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4. Steel-making plant engineering guide development case 
•  Exit criteria example 

–  Feasibility study phase exit criteria sample 
Priority (

1-3) Level 1 Level 2 Level 3 Review item Item Description Importance Existence of 
Information 

Achievement
 Level 

(0-10) (Y/N) (0-5) 
　 A. Business/Project Overview/Scope Review 
　 　 A.1 Business/Project Overview Review 

3 　 　 A.1.1 Business/Project Overview 
Definition *Defined business objectives should coincide with company's long-term strategies and action plans. 　 　 　 

　 　 A.2 Business/Project Scope Review 
　 B. Design Progress Review 
　 　 B.1 Review on Core Stakeholder Requirement Extraction & Transformation 

3 　 　 B.1.1 Core Stakeholder Req.s  
Definition 

Core stakeholder requirements(C-StR) are extracted from core stakeholders. It is traceable from  
stakeholder requirements to stakeholders.. 　 　 　 

3 　 　 B.1.2 Core System Req. of a Fac
ility Definition 

Core stakeholder requirements are transformed to core system requirements. 
　 　 　 *Core system requirements(C-SyR) are defined directly from core stakeholder requirements(C-StR). They 

are mainly composed of system functional/performance requirements. 
　 C. Technical Progress Review 
　 　 C.1 Technical Readiness Level(TRL) Review 
　 D. Economic/Schedule Feasibility Review 
　 　 D.1 Economic Feasibility Review 

3 　 　 D.1.1 Funding Review 

Risks/Acceptability of funding scale are examined. 

　 　 　 

*Decide the degree of achievement using following criteria. 
5: Low funding is needed with affordable risk 
4: Moderate funding is needed with affordable risk 
3: High funding is needed with affordable risk 
2: Funding is not yet definite 
1: Large investment is needed (maybe more than one willing to risk) 
*Consider following things: Financial index(Interest rate/Liquidibility), Affordable funding scale and 
Methods(Loan cost, Loan method), Financial ratio change(Debt ratio, Capital ratio, EBITDA), Cash in 
possesion, Credit change  

FS Exit criteria 
•  Minimum application(Severity level 3): 13 items 

•  Normal application(Severity level 3&2): 41 items 

•  Full application(Severity level 3&2&1): 84 items 

1
 2
 3


 Score the importance of the item 
 Check the existence of corresponding information 
 Decide the level of achievement 

1

2

3
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4. Steel-making plant engineering guide development case 

•  Exit criteria: Lessons learned 
–  Process & Exit criteria consistency 

As explained in chapter 3, output information items from process compose defi
ned documents and defined documents are reviewed according to exit criteria. 
So it is important for all process activities/tasks and exit criteria items to 
be linked together.  
By doing that any unnecessary process activities/tasks and exit criteria items c
an be figured out. 

Activity ii *ii 

Inputs Process Outputs Defined Docu
ment 

*BRS 

Milestones 
Exit Criteria 

(for Technical Review
) 

MS 0 Activity ii ii 

Activity ii ii 

Traceability should be achieved.	
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4. Conclusion & Future works 

•  Conclusion 
We have developed an engineering guide for steel-ma
king industry so that organizations in steel-making indu
stry can use it as a reference to develop their own orga
nizational standards. 
Through the study, we have reached following conclusi
ons: 
For organizations to work with SE processes, 
-  A domain specific SE standard written in a corr

esponding domain’s language is needed. 
 (Customization) 

-  The traceability from processes to exit criteria s
hould be achieved. So that there are less misun
derstandings and confusions. 

 (Consistency) 
Based on conclusions, following future works are f
igured out. 

 
 

Development methods analysis.	

Strategy & Relationship definition	

Final product	



July 

www.incose.org/symp2016 

4. Conclusion & Future works 

•  Future works: short term 

     1. Developing contents of defined documents 
Output information items from process should be a
llocated to appropriate defined documents in order
 to maintain the traceability from process to exit cri
teria. 
 

      
     2. Defining more detailed process 

Currently the steel-making engineering process is dev
eloped down to the activity level. Detailed tasks unde
r activities should be developed to increase the over
all consistency of the steel-making engineering guide. 

Activity ii *ii 

Inputs Process Outputs Defined 
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