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Objective: This study aims to propose a way of using a set of key questions and
keywords to help work domain analysts to use abstraction hierarchy (AH) more
systematically.

Background: The AH is known as a good knowledge modeling framework for
analyzing a work domain. However, it has also been reported that it is not easy to
model the knowledge of a work domain by using the AH in spite of its merits. For
this, it is necessary to develop a way of using the AH in a systematic manner.

Method: We firstly introduced a set of key questions (prompts) and keywords that
were originally proposed by Neelam Naikar and her colleagues. In order to enhance
their practicality and applicability, we added more key questions and proposed a way
of effectively using the extended set of key questions and keywords, based on our
experience of using the AH in various domains and literature review results. Then, we
conducted a small case study that analyzed reactor cooling systems in nuclear power
plants (NPPs) based on the AH.

Results: This study proposes a set of key questions and keywords and a way of using
them that can be considered in the use of the AH.

Conclusion: The set of key questions and keywords can be a useful tool for enhancing
the practicality and applicability of the AH.

Application: The set of key questions and keyword and their usage guideline can
be useful when modeling a work domain knowledge based on the AH, particularly
in a complex socio-technical system.

Keywords: Work domain analysis, Abstraction hierarchy, Cognitive work analysis,
Knowledge modeling, Reactor cooling system
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2. Research Background

2.1 Work domain analysis and the abstraction hierarchy

YGRS EF UKL K32, A, AR, S8 E= QHH0|AQ SENOR Mokl AIA”CQIH, oj2fst ZAFA| J|5H T
ZE MHSHE 2M0| HYFHZA0|CHVicente, 1999). AP FH 22 AAX|H A EM(CWA: Cognitive Work Analysis) Z2{| 2 ¢/3.2)
R UAE AA”ES 85X, 7|5 X SXE 2Hs17| Qo AAE 7IsE 20| HAE mste CHAO|CHHam, 2012). HYFFRM2
Eo| HYX7E o ASHR| 2o A0 CHAYE &= UEE ZotE = s HEE MASH=L F88ICH LM AUCHVicente, 1999).
TAGARM 2 MRt K| AtSEt A|AHO| 42X oHs AYYPHo| HAE Al Y25 TYste WWEoE SfME 5=
Ch A Sao| EM2 ALY LjofA Zts +dSts ZHAXIL RHS3H AL WR|o| XIREE Hotd + e ZHAFH9
M| 2fZ=74(Work Domain Constraints)2| EHEOIA] #410] O|20{ZICH= FO|CH(Bisantz and Mazaeva, 2009). XXt AHE3}t A|AH2 H|
AZA oA ZHS AT I MY gle MEiHDt 7hsH S ZECHNaikar 2005). HAYAEM S Sof A|ARCQ| 7|51 x5 It
ofgl 4= QIS HOt OfL|2} ZIAXIIL A|ARIS O{EA SHEH HSAIZ|EXIE & = AW A|AHO HAXHS HOIGOZN 0|
£ HO|RE W oot JEF0| USK| mfet 4= ACKKim and Myung, 2017).

Vicente (1999)= HYIGEM 7|0l #E a7t e M 7HX 7IEE MABIRICEL O] 7|F2 £d 7|7]0| S 0|1 (device-
independent) £ A0l 5&% 0|1 (event-independent) A2|H 22 H$HSkpsychological relevance) XA A TS THE0{0F BhCt
£ AOICL F=YBIAZE 0O Al 7HX| 7|1EE ZF UFA7|7| 20| HASYS EMstn REASHE T3 O|2XoR TR E B

% siLI2kR 07T CHHam, 2015). O3 0|2 B QIRS0| FABABO| 7|8tet YUY ARE 230
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Ch SEX|2H ofg| Ao MEH 5749 =43t £=F0| Z&T A%| 7|2 A&
BNo 2 FHSIAS2 7|SX FH(FP: Functional Purpose), FAH 7| S(AF:
Abstract Function), 28t& 7|5(GF: Generalized Function), E2|% 7|&(PF: Physical Function), =2|& HE{(P: Physical form)2| 571 =&
o2 FMEICHHam, 2013). Table 12 5712 FAs} 4= 9 1 9|0|E HOo|=LC

Table 1. Meaning of five abstraction levels in the AH (Adapted from Ham, 2013)

Qsz‘?ractlon Represented functions and characteristics
Fp The ultimate functions that a system should accomplish;

The constraints that should be considered in the interaction between a system and its environments

Causal structure in terms of mass, energy, information, value, etc. in technology-oriented engineering system;
AF A set of criteria that determines the priority of GF-level functions and the way that GF-level functions work
together in human activity-oriented system

GF Purpose-related functions to achieve the ultimate functions of FP

PE Functions to achieve to implement GF-level functions, which are identified from the behaviors and states of
physical components and devices

P Actually visible forms (e.g. shape and color) and layout of components and devices designed in a system
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Af A YL oIFst FHT} =& ol FEHQ FH =T 2| (Structural goal-means relationships)?t X st
Ch= ZA0|CE O] A= EE &9 7|52 &% &2 7|50 st =tto| i} SA|0 5t¢ +=F2| 5&0| £t 0= HMEXHQ
A28 Z8t ZOto Mo HH|-F=F 2H (Whole-part relationship)2t= FEl= S8 S 0|ChHam, 2013).
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Table 2. Work domains or application problems using the AH

Work domains or application problems Examples of studies
(Ham and Yoon, 2001; Ham et al., 2008; Lind, 2003; Hugo, 2015; Ra and
Process control systems
Cha, 2013)
Aviation & Air traffic control systems (Ahlstrom, 2005; Ho and Burns, 2003; Kim and Myung, 2017)

(Effken et al, 2011; Hajdukiewicz et al., 2001; Miller, 2004; St-Maurice and

Healthcare systems Burns, 2017)

Military systems (Burns et al, 2005; Lintern, 2006; Mcllroy and Stanton, 2011)
Network management (Burns et al., 2003)

Vehicle systems (Jansson et al., 2006)

Financial systems (Achonu and Jamieson, 2003)

Training systems (Naikar and Sanderson, 1999)

(Kwon et al., 2007; Leveson, 2000; Mcllroy and Stanton, 2012; Dhukaram

Requirements and software engineering and Baber, 2016)

Information retrieval and digital library (Xie, 2006; Xu et al., 1999)

Manufacturing system (Higgins, 1999; Upton and Doherty, 2008)

Design process and Product design (Burns and Vicente, 1995; Fu et al., 2006)
Automation design (Mazaeva and Bisantz, 2007; Li and Burns, 2017)
Evaluation of design proposals (Naikar and Sanderson, 2001)

Team design (Naikar et al., 2003)

Organization of usability factors (Ham et al., 2006)

Inputting visualization data (Wright et al, 2013)

Sports and game industry (McLean et al, 2017)

Ship navigation and icebreaker (Procee et al., 2017; Stanton and Bessell, 2014; Bostrdm, in Press)
Cybersecurity (Lacey et al, 2015; Wang et al,, in Press)

Road and urban design (Stevens and Salmon, 2014; Cornelissen et al., 2015)
Use of nanomaterials (Kant, 2017)

Design of regulation system (Carden et al., in Press)

Energy Efficiency Management (Hilliard and Jamieson, 2017)
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2.2 Effective use of the AH

FdePBE 7IE A2" =4, 2t 7| 9V ESol HEE 2T YHO| Hol QAo of2% oz Qi xZ2o=E Y
SHABO 7|tet AFAZA0| FH SII6tD AR, FHASO et SHLE JHE OfsHet SHIE ME2 OfAE Of2gez |
1 QUChHam, 2013). A= 7ot AT FHAASS 20t & 28Y + A= YoAS OEst A7: FHAAS HE
Ao HISH DCHR] BEX| B2 JEOIC ol2fet S 12{3iM X220 FHBASS 2t 0I5H 28 £ U= et st A
27} Ciz= O|20{X| 1 UCHHam, 2013, 2015; Naikar et al, 2005). O] 0| A Ham (2013)Z} Naikar et al. 2005)2] PTE & =20A A
JHotn FElg Eart ALk 4 Ham (2013)2 FEHASS 240l HES flot A S Ch21t 20| HAISHACH

A 1) Foe =T £ HUHOR HX|X| AL Ol FE SFT A|AHE 5740 +=F0|H ZEsiCt.

YA 2) WHA|ABIO|Z(Living Systems Theory)7t HSSk= 20742 A|AR 7|5 (Skyttner, 2005)2 YetA 7|52 mjYUdt= Hof &=
2 =L

YA 3) T =F 7ho] SH-=Ch @A meto| HEsof St

A 4 FEH 7|59 QU LU 7|50| 7|5 FHO| OfEA J|0jst=7tE mofshe E20| &= FEOoo,

YA 5) ZAAFAS BT M M CHeto] QUubEtA 7|8t A|ARIQIX| QI7HHQ| 7[Hto] A|ARIQIX] A|ARIO| FFZ O|sHsHof Bt

A 6 HAFGS AT YA HAX|A 2HS mfsoF ot

A7) YL 52 AAHO| HYE HotA Fols{of BiCt

YA 8) FHUTABT2 AAHES BMotD BME ANE Bl 28T = Us XAEHO =70|X| X[A=5S 2lst =17t
ofL|ct.

YA 9) Tt FHOE ofLE HH-2Eo| AHYME HAIGS FMBfjof ST

YA 10) CHeo| FHTIAZ ZHE FR6HH AA"” T2 S HILE Qi3 oo o Fdl & 4 QUct

A 1) HYFAEHZ Tt EtLTtR| HBSHOF SHCt

HE 12) FLTAB2 GATLE BEFGOF Bt

T HME Naikar et al. 2005)2| ¢ E CHE ZHO| FHTAE 28 X3 BN F5 LOSICE Naikar et al. (2005 H7HA

Table 3. Generic key questions and keywords for using the AH (Adapted from Naikar et al.,, 2005)

iﬁe\SZ’?ractlon Key questions (prompts) Keywords

- What 'crl"cerla. can be used to judge whether the work system - Criteria, measures, benchmarks, tests,
is achieving its purposes? assessments, appraisals, calculations,

- What criteria can be used to judge whether the work system NEnts, appraisals, ¢ '

. P ) evaluations, estimations, judgements,
is satisfying its external constraints? .
2, scales, yardsticks, budgets, schedules,

- What criteria can be used to compare the results or effects of outcomes. results. taraets. fiaures. limits
the generalized functions on the functional purposes? What '  1ArgeLs, figures, '
are the performance requirements of various functions in the . . -

B ; . S - Measures of: effectiveness, efficiency,
work system? How is the performance of various functions in TR ! 5
reliability, risk, resources, time, quality,
the work system measured or evaluated and compared? . >
AF quantity, probability, economy,

- What criteria can be used to assign priorities to the
generalized functions? What are the priorities of the work
system? How are priorities assigned to the various functions
in the work system?

- What criteria can be used to allocate resources (e.g., material,
energy, information, people, money) to the generalized
functions? What resources are allocated to the various
functions of the work system? How are resources allocated
to the various functions of the work system?

consistency, frequency, success.

Values: laws, regulations, guidance,
standards, directives, requirements, rules,
limits, public opinion, policies, values,
beliefs, views, rationale, philosophy,
norms, conventions, attitudes, customs,
ethics, morals, principles.

http://jesk.or.kr
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3. Method

3.1 Extending and improving key questions
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Table 4. Evaluation and improvement of key questions (prompts) suggested by Naikar et al. (2005)
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Table 4. Evaluation and improvement of key questions (prompts) suggested by Naikar et al. (2005) (Continued)

Abstraction
level

Evaluation criteria

Points to be improved

AF

Redundancy

The following questions need to be integrated.
- What criteria can be used to compare the results or effects of the GFs on
the FPs?
- How is the performance of various functions in the work system measured
or evaluated and compared?

Clarity

The terms 'GFs' and 'various functions' have the same meaning; they should
be consistently used as 'GFs'

Comprehensiveness

All the questions are particularly relevant to activity-oriented systems; Some
questions need to be added to be used for tightly-coupled engineering
systems.

Completeness

The following questions need to be added
- Are there any conservation laws that the work system should satisfy in
terms of mass, energy, information, people, and monetary flow?
- How can the GFs be represented in terms of logical cause-effect
relationships?

Convenience (to use)

None

GF

Redundancy

None

Clarity

The following questions should be changed.
- What functions are performed in the work system -> What functions are
performed independently of the physical processes or configurations of
the work system?

Comprehensiveness

None

Completeness

The following questions need to be added.
- What are the functions commonly performed in a similar work system?
- What are the functions that are generally expected by people who
experienced a similar work system?

Convenience (to use)

None

PF

Redundancy

The following questions need to be integrated.
- What processes are the physical objects in the work system used for?
- What physical, mechanical, electrical, or chemical processes are afforded
by the physical objects in the work system?

Clarity

None

Comprehensiveness

The questions do not well reflect the characteristics of human activity-oriented
systems; they focus on engineering systems. In order to reflect this point, the
term 'the physical objects' should be changed to 'the physical objects or the
conceptual entities' in the first and the third questions.

Completeness

The following question need to be added.
- What work processes are afforded by the conceptual entities in the work
system?

Convenience (to use)

None

Redundancy

None

http://jesk.or.kr
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Table 4. Evaluation and improvement of key questions (prompts) suggested by Naikar et al. (2005) (Continued)

QSZtlractlon Evaluation criteria Points to be improved
The following question should be changed.

Clarity - What physical objects or physical resources are necessary to enable the
processes and functions of the work system? -> What physical objects or
physical resources are necessary to enable the PFs?

The questions do not well reflect the characteristics of human activity-oriented

Comprehensiveness systems; they focus on engineering systems. In order to reflect this point, the

P P term 'the physical objects' should be changed to 'the physical objects or the
conceptual entities' in all the questions.
The following questions need to be added.
Completeness - What are the form of the conceptual entities in the work system?
- What is the logical relationship between conceptual entities?
Convenience (to use) None
Table 5= ?{2] AEZMHE ErYSHA Naikar et al. (2005) ALY 7| =3l 2T =dot FL3ASE HEoteH 282 + A= o
HES O #AHo FES EOEL 023t FE(EY| dYH)S L8 FHAASS 0183 HYUYFS 2ML22ZM Cha2 Al
IR HEE A 2ot g 5 Aok RUHeE Z AP +F0 Pots 7I15S mYSteH Ol LB Rot= 80| A
g 7ts4d0| =0t & HEZ olz{st 252 YEHd Us AHBLE 24t Zto| 2MUi&2 HAE ZAAZ £ QAT A HEZE =
HoABO 7|gtet AALARM WHS Yo APt A7F OFRIMA| BEX| 20 ol 24 nEE Eot RS NtE=
o 7101 4 At
Table 5. Extended and improved set of key questions and keywords
Abstraction Question .
level number Key questions (prompts) Keywords
FP-Q1 What has the work system been designed a achieve?
Q2 What are the highest-level ob7jectives or ultimate Purposes: reasons, goals, objectives,
purposes of the work system? aims, intentions, mission, ambitions,
What services does the work system provide to the plans, serV|<;es,'product§, roles, .
FP-Q3 . , targets, aspirations, desires, motives,
environment? ) . .
values, beliefs, views, rationale,
FP-Q4 What needs of the environment does the work philosophy, policies, norms,
system satisfy? conventions, attitudes, customs,
Fp ) ethics, morals, principles.
FP-Q5 What are the values of the people in the work
system? External constraints: laws,
What kinds of constraints does the environment rggulz?tlons, gu[dance, standard;, .
FP-Q6 . directives, requirements, rules, limits,
impose on the work system? SRS o
public opinion, policies, values,
FP-Q7 What values does the environment impose on the beliefs, views, rationale, philosophy,
Q work system? norms, conventions, attitudes,
customs, ethics, morals, principles.
What laws and regulations does the environment
FP-Q8 .
impose on the work system?
o - ot it elzts stz x|
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Table 5. Extended and improved set of key questions and keywords (Continued)

Abstraction Question .
level number Key questions (prompts) Keywords
What societal laws and conventions does the
FP FP-Q9 . .
environment impose on the work system?
What criteria can be used to judge whether the work
AF-Q1 . SR
system is achieving its FPs?
What criteria can be used to judge whether the work L
AF-Q2 system is satisfying its external constraints? Criteria, measures, benchmarks,
Criteria, measures, benchmarks,
AF-Q3 What criteria can be used to compare the results or tests, assessments, appraisals,
effects of the GFs on the FPs? calculations, evaluations,
- estimations, judgements, scales,
AF-Q4 What are the performance requirements of the GFs? yardsticks, budgets, schedules,
What criteria can be used to assign priorities to the outcomes, results, targets, figures,
AF-Q5 GEs? limits.
AF-Q6 What are the priorities of the work system? Measures of: effectiveness,
. ; efficiency, reliability, risk, resources,
AF AF-Q7 How the priorities assigned to the GFs? time, quality, quantity, probability,
What criteria can be used to allocate resources economy, consistency, frequency,
AF-Q8 (e.g. material, energy, information, people, money) success.
to the GFs? . .
Values: laws, regulations, guidance,
AF-Q9 What resources are allocated to the GFs? st:land;?.rdg, dlreck;fll}/GS, (eqUIrem?ﬂFS,
rules, limits, public opinion, policies,
AF-Q10 How are resources allocated to the GFs? values, beliefs, views, rationale,
Are there any conservation laws that the work system ph!losophy, norms, convertions,
7 - 4 attitudes, customs, ethics, morals,
AF-Q11 should satisfy in terms of mass, energy, information, principles
people, and monetary flow? )
How can the GFs be represented in terms of logical
AF-Q12 : ;
cause-effect relationships?
GF-Q1 What functions are required to achieve the FPs?
What functions are required to satisfy the external
GF-Q2 ’
constraints on the work system?
What functions are performed independently of the
GF-Q3 physical processes or configurations of the work
system?
GF-Q4 What are the functions commonly performed in a Functions, roles, responsibilities,
GF similar work system? purposes, tasks, jobs, duties,
GF-Q5 What are the functions that are generally expected OCCUp,?t'OnS’ positions, activities,
by people who experienced a similar work system? operations.
GF-Q6 What are the functions of individuals, teams, and
departments in the work system?
What functions are performed with the physical
GF-Q7 .
resources in the work system?
GF-Q8 What functions coordinate the use of the physical

resources in the work system?

http://jesk.or.kr
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Table 5. Extended and improved set of key questions and keywords (Continued)

J Ergon Soc Korea

Abstraction Question .
level number Key questions (prompts) Keywords
PE-Q1 What can the physical objects or the conceptual
entities in the work system do or afford?
What are the functional capabilities and limitations
PF-Q2 of physical objects or conceptual entities in the
work system? .
Processes, functions, purposes,
PE What physical, mechanical, electrical, or chemical utility, role, uses, applications,
PF-Q3 processes are afforded by the physical objects in functionality, characteristics,
the work system? capabilities, limitations, capacity,
physical processes, mechanical
PF-Q4 What work processes are afforded by the conceptual | processes, electrical processes,
entities in the work system? chemical processes.
PF-Q5 What functionality is required in the work system to
enable the GFs?
What are the physical objects or the visible/ Man-made and natural objects:
P-Q1 conceivable entities or the physical resources in the tools, equipment, devices, apparatus
work system-both man-made and natural? mad’ﬂnery items. instruments '
. . " accessories, appliances, implements,
P-Q2 Whaf[ physical objects or conceptual entities or technology, supplies, kit, gear,
physical resources are necessary to enable the PFs? buildings, facilities, premises
. . infrastructure, fixtures, fittings, assets,
P-Q3 V\]fhag 1S thle |Byert1tory (eg. n?st’ ntl'Jtr.nber, tyﬁeg) | resources, staff, people, personnel,
) ol physical Objects or conceptual entities or physica terrain, land, meteorological features.
resources in the work system?
. N Inventory: names of physical objects,
p What are the material character|§t|cs (g.g., shape, number, quantities, brands, models,
P-Q4 dimensions, colour, etc.) of physical objects or types
physical resources in the work system? '
. Material characteristics: appearance,
P-Q5 WhT(t aret the? form of the conceptual entities in the shape, dimensions, colour, attributes,
Work system¢ configuration, arrangement, layout,
What is the topography or organizations (e.g., layout ZtésiCtrL:re’ construction, make up,
P-Q6 or location of physical objects in relation to each gn-
i j i ? N .
other) of physical objects or physical resources? Topography: organisation, location,
What is the logical relationship between conceptual Iayout, spacing, pIapng, positions,
P-Q7 entities? orientations, ordering, arrangement.

3.2 Developing guidelines for using key questions

31004 7|8 HATO| U SN SRS FYASS BCt 2 BESH 2 =80/ @ XO2 JlHiEcL IHolS 274D of
220 ABHS O BAA7I7) AROAE Of SES BCH HANOE BESH=H =80  + Ut WAL oSl 2
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g2 3A 4he gz gt
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4. Application Example
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4.1 Work domain: Reactor cooling system
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RCSS A § 7R ZROIN HXIHUTAOINC TIS5H aS ofsfE 4
LiXIE B7I8M7|E It g0, £ 8

2015).
4.2 Analyzing work domain based on the AH

= GOl RCSOf CHEH FHBAS2 HAHAS o A7 2o AXEHAS AT FYRS EYALEY ANE X =F

SHALL.

—_

FYBAS Vet HYSAR M2 SHATE ST HAYG| oSt YRl Fi ZHAt| HHYS Ao S Olsf=of AA ofE
g 7tsd0| =Lt O|H O|FZ FYSHAS 7|8 24 I8 AAYS Eotn ZHN| M2 HAR| 7tsds R34 & 2.7t
UCH [EkM 3E-OM 7[&UR0| & AP0 = Naikar et al. 2005)2] HTZME 2 W HHSHM Fd3AS| 24 +F0f st
= 715 =220 =80 2 HYA| A HYOE HMASHACL O2i3 HYHO| & #HYOIS EYAAEY PN HIHoz 248
SHALL Of2{eh P8z L2 24 Z7t Table 60 22450 QUCt. Table 62| HYZH|= Table 5014 F2|E HHESIZREH L2 A
O|Lt.

Table 6. AH-based analysis using the proposed set of key questions and keywords

Abstraction

level Related key questions (prompts) Answers
p FP-Q1, FP-Q2, FP-Q3, FP-Q5 - Transferring thermal energy to a steam generator
FP-Q6, FP-Q7, FP-Q8, FP-Q9 - Securing a reactor safety
- Maintaining temperature
AF AF-Q1, AF-Q2, AF-Q3, AF-Q4, AF-Q5, AF-Q11 - Maintaining pressure

- Maintaining flux
- Managing reactivity control

- Transferring thermal energy
- Maintaining supercooling state of coolant

GF-Q1 - Moderating nuclear reaction
- Serving as neutron reflector
GF-Q2 - Preventing radiation leakage

- Transferring thermal energy
GF-Q3 - Preventing radiation leakage
- Pressure control

- Transferring thermal energy

GF - Preventing radiation leakage

- Pressure control

- Maintaining supercooling state of coolant
GF-Q4 - Preventing fuels damage

- Removing heat of the reactor core

- Moderating nuclear reaction

- Serving as neutron reflector

- Serving as solvent for boric acid

- Transferring thermal energy

- Preventing fuels damage

- Removing heat of the reactor core
- Serving as solvent for boric acid

GF-Q7
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Table 6. AH-based analysis using the proposed set of key questions and keywords (Continued)

Abstraction

level Related key questions (prompts) Answers

GF GF-Q8 Maintaining supercooling state of coolant

- A reactor vessel: a physical barrier

- A closed circuit: coolant circulation, a physical barrier

- A coolant pump: coolant circulation, heating of
coolant, supplying coolant

- A pressurizer: temperature maintenance, pressure
maintenance

PF-Q1, PF-Q2

PF - A pressurizer: maintaining supercooling state of
PF-Q3
coolant

- A physical barrier

- Heating of coolant

PF-Q5 - Supplying coolant

- Temperature maintenance
- Pressure maintenance

- A reactor vessel
- A closed circuit

- A coolant pump
- A pressurizer

P-Q1, P-Q2, P-Q3

- A reactor vessel: carbon steel material, austenite S/S
- A closed circuit: U-tube

- A coolant pump: single-stage

- A pressurizer: cylindrical

P P-Q4

- Position difference between a steam generator and a
reactor vessel

- The pressurizer being higher than the reactor coolant
line.

P-Q6
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Table 7. Summary of abstraction hierarchy analysis of RCS

Abstraction . Linked upper-level Linked lower-level
Label Functions ! .
level functions functions
Fp-1 Transferring thermal energy to a _ AF-1. AF-2, AF-3, AF-4
= steam generator
FP-2 Securing reactor safety - AF-1, AF-2, AF-3, AF-4
AF AF-1 | Maintaining flux FP-1, FP-2 oF g OF2 GF3, G4,

http://jesk.or.kr
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Table 7. Summary of abstraction hierarchy analysis of RCS (Continued)

J Ergon Soc Korea

ngraction Label Functions Linke:c(liJ nuc%%irs—level Lin ke]zcﬁir]lgc\;\éver:;level
AF-2 Maintaining temperature FP-1, FP-2 gi:;’ gi:é’ GF-3, GF-4,
AF AF-3 Maintaining pressure FP-1, FP-2 GF-1, GF-2, GF-5, GF-6
AF-4 Managing reactivity control FP-1, FP-2 GF-7, GF-8, GF-9
GF-1 Transferring thermal energy AF-1, AF-2, AF-3 PF-1, PF-3, PF-4, PF-5
Gr2 | Mantaining supercooling state of | apq AR, AF-3 PF-2, PF-4, PF-5
GF-3 Preventing fuels damage AF-1, AF-2 PF-1, PF-4
GF-4 Removing heat of the reactor core AF-1, AF-2 PF-1, PF-3, PF-4
GF GF-5 Preventing radiation leakage AF-2, AF-3 PF-4, PF-5, PF-6
GF-6 Pressure control AF-1, AF-2, AF-3 PF-4, PF-5
GF-7 Moderating nuclear reaction AF-4 PF-1, PF-3
GF-8 Serving as neutron reflector AF-4 PF-1, PF-3
GF-9 Serving as solvent for boric acid AF-4 PF-1, PF-3
PF-1 Coolant circulation gE:; gE:S GF-4, GF-7, P-1, P-2, P-3
PF-2 Heating of coolant GF-2 P-1
o PF-3 Supplying coolant gE:; GF-4, GF-7, GF-8, P-1, P-2, P-3
PF-4 Temperature maintenance gE:; gE:é GF-3, GF-4, P-3
PF-5 Pressure maintenance GF-1, GF-2, GF-5, GF-6 pP-2, P-3
PF-6 Physical barrier GF-5 p-2, P-4
P-1 Coolant pump PF-1, PF-2, PF-3 -
p-2 Closed circuit PF-1, PF-3, PF-5 -
i P-3 Pressurizer PF-1, PF-3, PF-4, PF-5 -
P-4 Reactor vessel PF-6 -
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