Journal of Korean Society of Industrial and Systems Engineering Vol. 45, No. 4 : 70-78, December 2022
https://doi.org/10.11627/jksie.2022.45.4.070 ISSN : 2005-0461 / EISSN : 2287-7975

Determination of Key Factors and Evaluation of Their
Importance in the Elevator Safety Quality Rating System for
the Purpose of Adjusting the Elevator Inspection Cycle

Kyung-Min Roh - Kwan-Hee Han'

School of Industrial System Engineering, Gyeongsang National University

5 AN 23S A

Al =l SHAl= a1 = —
HIEH S3A T 4y % e W
w7 - s
AL A A 2838w

Recently, elevator inspection and self-examination were strengthened through the revision of the Elevator Safety Management
Act, but there have been no significant reduction in serious accidents and major failures. Therefore, the government intends
to lay the foundation for reflecting the safety quality rating system, which adjusts the elevator inspection cycle, as a policy
to induce safety management of preemptive and active management entities. This study systematically reviewed and classified
the safety quality rating system for elevator inspection cycle adjustment in previous studies, collected expert opinions, and re-
constructed the key items into realistic evaluation items, and evaluated and scored the relative importance of each factor through
the AHP technique.
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<Table 1> Preceding Research on the Evaluation Factors
of Elevator Safety Quality Rating

Dvision Case Studies
- Building Use
- Age of elevator use
- Number of breakdowns
Ministry of + Self-examination
Trade, Industry | Elevator Quality implementation status
and Energy Rating System |- Management quality of
(2002) Managing body

+ Maintenance history
+ Accident history
- Special management history

Korea Elevator
Safety Institute
(2010)

Preparation of
differential
application period
of inspection

- Building Use

+ Age of elevator use

- Inspection results

- Inspection nonconformity

history

- Serious accident history

* Violation of the law

- Serious breakdown history

- Self-examination

- Management quality of
Managing body

* Maintenance history

- Application for inspection

- Elevator safety managers

- Not implemation of
Self-Examination

- Breakdown report

- Safety device installation status

* Operation of comprehensive
monitoring system

- Business entities with excellent
maintenance quality

- Compliance with standard
maintenance fees

Ministry of Public

Evaluation of

- Building Use

- Age of elevator use

- Inspection results

- Inspection nonconformity
history

- Serious accident

* Serious breakdown history

* Self-examination

Safety and * Management quality of
. safety .
Security management status Managing body
(2014) - Maintenance history
* Not implemation of
Self-Examination
- Participation of inspection
- Application for inspection
- Elevator safety managers
- Breakdown report
- Additional matters
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Factors of Prior Study

I— 1st (Review by Field Experts)

+ Reflecting the field situation of field Experts

2nd (Review by System Experts)

= Reflacting conformity with the purpose of system
improvement

3nd (Integration Review)

» Reflecting practical operational situations and
connactivity to existing systems

~/
Key Factors of Safety Quality Rating

<Figure 1> The Process of deriving Key Factors of Safety
Quality Rating
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{(Table 2> Experts Review for Deriving Key Factors

Review Schedule Dvision

Ist (Field Experts) Elevator Association

2nd (System Experts) Public institution

o [N | W | 3

3rd (Integration) Public institution
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<Table 3> Classification of the Factors of Elevator Safety
Quality Rating

Criteria Sub-criteria

Facilities and | Building Use

Environment | Age of elevator use

Inspection Inspection results

history Inspection nonconformity history
Operation Serious accident history

status Violation of the law

Self-examination history

Maintenance | Management quality of Managing body

quality Maintenance history
Participation of inspection
Application for inspection
Violation Elevator safety managers
of the law | Self-examination
Breakdown report
Safety device installation status
Additional Operation of comprehensive monitoring system
matters Business entities with excellent maintenance quality

Compliance with standard maintenance fees
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<Table 4> Re-Classification of the Factors (Key Factors)
of Elevator Safety Quality Rating

Criteria Sub-criteria

Building Use

Age of elevator use

Facilities and
Environment

Regular inspection results for the last 3 years

Maintenance

. Self-examination results over the past year
quality

Serious accidents and breakdowns in the last 3 years

Managing body | Maintenance contract type

Maintenance | Business entities with excellent maintenance quality

company

Operation of comprehensive monitoring system
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Evaluation Factors of Elevator Safety Quality Rating

Goal

Survey 1

Classt

(Major Criteria) Maintenance

Facilities and

Maintenance Quality Managing Body

Environment

Company

Survey 2

(lass2
+ Business Entities

(Sub Criteria) + Regular Inspection

+ Building Use results + Maintenance with Excellent
+ Age of Elevator + Self-Examination Contact Type Maintenance

Use results (FM, POG) Quality
+ Serious accidents + Operation of
and breakdowns Comprehensi
Monitoring

System

<Figure 2> Hierarchical Structure of Evaluation ltems
42 ME7} BEZA ¥ ZaREN

42.1 AL} A=A}

& ATE SR 2L O HeE $747] ok s o
28 AR 408 S U oR AYATE ngoR 57

QL
32
5

il

) WS GBS AGeto] HES Folo] 24}
I3 4

2022 59 94FH 1697bA oF dFd 7 21839
ok A WS Fa A e 2 AHP AR WA
3k Sl = Mafetlar, & 4052 wiisle] o1 5 284
£ gt g4E AR SHAe Ay dw Hof
109 o]/de] dthE A sk ar Az 2 A7}t 93



75

o
s T

=
5

sl
&y

1] 2

=

[

422 A

ojn

bR

T

xr
H
mﬂ
e
T
o
K
W
Nlo
"
,AO

o

o

=

.

Relative importance
0.404
0.352
0.098
0.145

3 (A-01)(0.404)< TF

ml
=

Al

=
)

]

o

8

Evaluation factor
Facilities and Environment
Maintenance quality
Managing body
Maintenance company

in Class1(Survey 1)

19] 471

=

Code
A-01
A-02
A-03
A-04
A
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<Table 7>} #t}.

(%)

54
39
100
(%)
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25
43
14
100
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Division

5 ~ 10 years
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<Table 5> Respondents' Elevator Career Statistics

elevator

<Table 6> Respondents' Elevator Experts Classfication

career
experts
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{Table 8> Relative Importance of the Evaluation Factors
in Class2(Survey 2)

Relative importance

Code Evaluation factor within the | Composite

hierarchy | (Class1-2)

B-01 Building Use 0.059 0.073

B-02 Age of elevator use 0.212 0.262

Regular inspection results

B-03 for the last 3 years 0254 0274

B-04 Self-examination results 0.087 0.094

over the past year ' '
Serious accidents and

B-03 breakdowns in the last 3 years 0211 0227

B-06 Maintenance contract type 0.055 0.017

B-07 Business entities with excellent 0.070 0.031

maintenance quality ' '

B-08 Operation of comprehensive 0.052 0.023

monitoring system ' '
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<Table 9> The Evaluation Factors and Score of Elevator

Safety Quality Rating
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<Table 10> Comparison of Previous Studies
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<Table 11> The Importance and Priority of the Overall Assessment Item
Class1 (Major criteria) Class2 (Sub-criteria)
Importance Importance Overall
Code Factor within the | Code Factor within the | Composite | ranking
hierarchy hierarchy | (Class 1-2)
A0l Facﬂ'ities and 0.404 B-01 Building Use 0.059 0.073 5
Environment B-02 Age of elevator use 0.212 0.262 2
B-03 Regular inspection results for the last 3 years 0.254 0.274 1
A-02 [Maintenance quality 0.352 B-04 Self-examination results over the past year 0.087 0.094 4
B-05 |Serious accidents and breakdowns in the last 3 years 0.211 0.227 3
A-03 Managing body 0.098 B-06 Maintenance contract type 0.055 0.017 8
A04 Maintenance 0.145 B-07 | Business entities with excellent maintenance quality 0.070 0.031 6
company B-08 Operation of comprehensive monitoring system 0.052 0.023 7
559 Exxel dXsteH Eglel dad Aoz A7t Korea]: Hanyang University, 2013
2R [5] Kim, B.S. and Park, P., Derivation of Safety Management
3 Al B gis)] o] Adstd=A] AR} Implications through Analysis of Major Elevator Failures,
AR i M the HEg FEg A Ro] =&} J. Korea Saf. Manag. Sci., 2020. Vol. 22, No. 3, p.
of REle nrh AN ke wdo] 40 Be 26.
& Zlow AtmHn [6] Korea Elevator Safety Agency, https:/home koelsa.or kr/.
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