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A Study on the safety management condition and disaster
reduction measures of plant construction projects

—focusing on chemical engineering plants—
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Abstract

The purpose of this study is to provide basic data to help ensure the safety and enhance industrial
competitiveness of plant construction projects by analyzing the safety management status of, mainly,
chemical engineering plant construction projects, and proposing specific measures and models to reduce
human/educational, technical/systemic, institutional disasters. This study was done using literature
research and case study/empirical study methods. The results of this study are summarized as follows.
First, we classified the major disasters from the quarterly released ‘major diaster cases in
construction business’ from Korea Occupational Safety and Health Agency according to the type of
construction and presented the causes and prevention measures.
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<Table 1> Process scope of plant business

Large small .
. . Type of project
section section
Firepower,
cogeneration, water
General power, solar power,
development tidal power,
Genera
. geothermal,
ting
geothermal
Nuclear Light—water nuclear
power reactor, Heavy water
generation reactor
Natural Gas, Natural
The gas . .
. Gas, Liquefied Natural
industry
Gas
Energy Storage Storage of crude oil
facilities and LNG
Energy Heat supply (heat
utilization source) facility
Incineration . . .
. Cityusindustrial waste
facility
Air pollution
Environ | prevention Desulfuration
menta facility
Water
Sewage / wastewater
Treatment
. treatment plant
Facility
Purifyin . .
. yine An oil refinery
equipment
i Fire
Chemic L Chemical, fertilizer,
extinguishin .
, and textile plants
g equipment
Industri Steel mill, nonferrous
Jronwork .
al metal smelting
facilitie Cement, fresh water,
it the others .
S pulp, fertilizer
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[Figure 1]Plant construction business process
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<Table 2> Construction type of plant construction business

Type

Unit work

Basic excavation

Concrete production

Civil

Out—of—door installation

Chemical treatment structure

Building construction of main building

Architecture

Building deadline

painting

General equipment installation

Heating / distillation facilities

Extraction facilities

Machine

Class—related facilities

Pressure and auxiliary system

Supply, manufacture, and assembly of tank materials

Piping installation

Piping

Heating and air conditioning system

Electrical equipment installation

Conductor routing and connection

electricity

Establishing communications / security facilities

Installation of instrumentation facilities

Trial run

Trial run
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<Table 3> Configure questionnaire

questio
content n Scale
number
Nominanc
Gender, Age, Academic, 5 e
Career, Job Sequence
scale
Needs for Construction
Fields in Construction 31
Plant Construction
Lee cut
A Study on the Five—poi
Execution Level of nt scale
Occupational Safety 31
Management in
Construction Plant
Al 67
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<Table 4> Reliability verification

bl question Cronbach's «
variable
numbe Modulus
Demand 31 845
E t1
xecution 31 756
level
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<Table 5> Exploratory factor analysis of

demand items

Human/ | Techni | . .
. . . mnstit
Evaluation item educati | cal/syst .
ution
onal em
Employee safety .
AArENesS .852 129 104
Bmployee safety education .823 .030 142
Safety management
manager expertise 17 186 160
Safety education by
784 .188 .169
status
Corporate safety
investment 124 .828 194
Corporate safety _ _
investment distribution 007 784 064
Practical Safety
Management System 261 719 167
Countermeasures by
accident cause 236 723 071
Technical disaster ;
prevention .206 743 122
Plant disaster information
system .246 .756 175
Safety Regulations _
/Clarification 046 186 834
Regular safety o _
regulations /checks 255 155 691
Safety Management /
Performance Repairs .149 .071 .680
Investment in safety
management/voluntary .091 -.014 617
guidance
Reflection of
Environmental Factors in 132 .045 .669
Construction Firms
Eigenvalue value 2.644 3.069 2.823
Dispersion % 13.859 16.224 14.837
Accumulation % 44.920 16.224 31.061
Kaiser—Mever—Olkin MSA = .803, Bartlett's test = 5816.903
df = 171, sig. = .000.
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