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Abstract

Steam pipeline installation processes consist of various activities, each with hidden dangers and
different levels of risk to workers. This research aimed to systematically assess the risks of such processes
to enable effective planning for accident control and prevention. The Analytic Hierarchy Process (AHP) was
applied as a decision-making framework, starting with studying work procedures and work permit documents

from case study projects to analyze and classify the main steps of the steam pipeline installation process

-4 -


mailto:6614350002@rumail.ru.ac.th

J§T Journal of SciTech-ASEAN Volume 5 Number 2 (July-December 2025)

and identify potential hazards. The risk assessment aimed to find the work steps with the highest risk using
three decision criteria: the probability of hazard occurrence, the severity of hazards, and the costs of
prevention. A pairwise comparison risk assessment questionnaire was then prepared for five steam pipeline
installation experts to evaluate the risk levels under each criterion. The data analysis results showed that
elevated pipe lifting and assembly was the step with the highest risk, with a total weighted value of 0.259
followed by radiographic testing (0.143), pipe welding (0.129), thermal insulation (0.101), nitrogen gas filling
into the pipeline (0.097), ground-level pipe lifting and assembly (0.095), pipe transportation (0.092), and
pressure testing and pipe cleaning (0.085). The findings of this research can serve as a guideline for prioritizing

risk control measures to increase safety for future steam pipeline installation projects.
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AUNINTI@IUNRULAE Saaty (2008) FlarurazAdA10SUIERILEnTlUA1519% 1 (Table 1.)

Table 1. Scales of relative importance according to Saaty for Pairwise Comparison

Intensity of Importance Explanation

1 - Both factors contribute equally to the objective.
- One factor is moderately more important than the other.
- One factor is strongly more important than the other.

- One factor is very strongly more important than the other.

O N U W

- One factor is of the highest importance compared to the other.
2,4,6,8 - Intermediate levels of importance between the main scale values;

when compromise is needed

Adapted from Saaty (2008)

° g aa o = ~ &, i o 1% .:4'
QWUU“@?QIUﬂWi?U%QEJLU?EJULV]EJ‘ULU‘U@ mmmifﬂmﬂﬁmmi% (1)

) N = SuIuAsIuNTINaduSsuiiay

n = Swudadeigmihuiuieuiieudug 9

nsUsziuanudssaidunisinglduuuasununidnidu ddviduiervgiuanuvasadeuaznis

Ansviadalown 91uau 5 hunlaseinisnsafing Fwsasyiulinuanifoiuansan 2 (Table 2.) wasynvinudes

werun1seusIvseauslun1sUssdiuadss Wilanseuiunis AHP uaganlunsusudiuldegngndies

Table 2. Expert Qualifications

Expert Group Number of respondents Quialifications

Safety Manager/ Professional Safety 3 - Experienced in steam pipeline
Office/ Technical Safety Officer installation safety

Mechanical Engineer 1 - Involved in design and technical
(Associate Level) aspects of steam pipeline systems
Mechanical Supervisor 1 - Directly supervises installation

activities
Total 5
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Table 3. Random Index Values (R.I) Based on Matrix Size.
n 1 2 3 4 5 6 7 8 9 10 11 12 13 14
R.I 0.00 0.00 058 09 112 124 132 141 145 149 151 148 156 157

Saaty (1980)

§nsndrunuaenndes (Consistency Ratio: C.R) 1ufidinnuaonndsvasnisiazuuy
Wisuisuduguosiileivamuvannisuedis AHP Ingltlunisnsvasuinnsiiaziuuiiaiuaeandedluids
nysnzifissmenioli Tagialu mnen CR. fidlidiiu 0.1 azfedregluinasifvonsuld wazaansoldenzuuy
é'QﬂéTﬂiJﬁwmmmﬂ"lﬁmﬁﬂﬁuﬂ’wétﬁaﬁmé’ﬁummﬁ’lﬁwﬁummméﬁ‘vﬁamdLﬁaﬂﬁhq 9 lpogamungau

(@) nMsmAnEra T IYeInILEeT (Overall Weighted Risk) Yousazrtunounsindaviodsle
i Lﬁ@lﬁmﬁmﬁﬂmmﬁﬁﬁgmmLwiasmz:usﬁmwm?im wazusaztURDuNSTNY thanmuamanginimins

(Overall Weighted Risk: WRA) lnglgaunis (6)
WRA, = (W W) (6)

Tnefl WRA, = aswuursningy dmiudureunishndavieddlath ddudl
WP, = ﬂ'wﬁmﬁﬂmmﬁwﬁayuaammezﬁmmL?’iméwﬁuﬁ [
WG = ﬂ'wﬁmﬁﬂmmL?immmsﬁgumaun’ﬁﬁwmﬁwﬁuﬁj meldnasinudssdisud i
2.5 mssndrfuanuideswswsaztunaulunszuunmsinnsiodsloth
ArAzuuudntingn (WA) Aldannsdmnnluduneud 2.5 gninuldlunisdndifunnuidses
wiaztuneulunszurumsinaaieddlen Tnefinnsanandduresinzuuugnimingy deduneuiiiazuuy

'
o 1Y =

gl minINgEnIzgnInlieglumduaudsgEn waraniauasIIUEIRd uANALLULNA1AY o TEYTUROY
<

o o o

nsvhaunnslasuauddgdudviuusnlunismuauuazdosiuninudes

3. NAN13IVY
3.1 msshuundumeunrdnvasnsTUILNsAnnaieddleti
a]’mmiﬁﬂm%gumaumiﬂﬁﬁaam (SOP) uaglenansueau 1My (Work Permit) 22lATININTUAN
Tnsnsiiesgidnuazveiusia ianssugosnuddunsufiinusidilasms ualdinadansinszinuie
AMNUannNe (Job Safety Analysis: JSA) Iuﬂ’mzqé”umwﬁ'mmﬁmﬁu WU3T Eu5Fuunt uneundnly
nsruumsAnsaiedslothldidu 8 Fumeu ud
311 nisvudevieloun (Transportation of Steam Pipes) LHun1svudsvioainlsssunanluds
anwiineats Insldsamsameivudsionandunsiiinsnausulifeniudasadouaglinssvusiorlins
GULREIIE:
312 msenuszneurisluituiistu (Ground-Level Pipe Lifting and Assembly) Tngldinsuindendi
vT”nms&Jmiaiaﬁw%mwuuﬁ;maﬁu (Pipe Support) awIexliuusssuiiuau anniuldsenvde Chain Block %
Jauuavie (Line-Up) THnssmuuuuimnssy wieunsiaaeuseiu anugs Lavszeyvinauedandn ilenusuns

ABUNSLTDU

- 48 -



J§T Journal of SciTech-ASEAN Volume 5 Number 2 (July-December 2025)
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Table 4. Installation Work Steps and Associated Potential Hazards

Work Steps

Potential Hazards

1

Transportation of

steam pipes

1.1 Hazard from road transportation accidents.

1.2 Hazard from pipe falling and hitting the ground during transport.
1.3 Hazard from steel pipe crushing worker’s fingers.

1.4 Hazard from improper use of lifting tools and equipment.

1.5 Hazard from intoxicated driver.

Ground-level pipe
lifting and

assembly

2.1 Hazard from forklift tipping over.

2.2 Hazard from broken or damased hoist.

2.3 Hazard from crane contacting 24 kV power lines, causing electric shock.
2.4 Hazard from broken lifting sling.

2.5 Hazard from pipe striking hands.

2.6 Hazard from public vehicle rear-ending the crane during pipe lifting.

2.7 Hazard from improper lifting posture or lifting excessive weight.

Elevated pipe lifting

and assembly

3.1 Hazard of falling from height.
3.2 Hazard from pipe sliding off scaffolding.

3.3 Hazard from falling tools or materials.

Pipe welding

4.1 Hazard from welding arc light.

4.2 Hazard from welding fumes and fine dust.

4.3 Hazard from welding heat.

4.4 Hazard of fire caused by sparks contacting flammable materials.
4.5 Hazard of electric shock.

4.6 Hazard from grinding wheel kickback causing hand injury.

Radiographic Testing
(RT Test)

5.1 Hazard of damage to skin cells and tissue.
5.2 Hazard from high radiation exposure, potentially fatal.

5.3 Risk of cancer from prolonged exposure.

Thermal insulation

6.1 Hazard from insulation dust affecting the respiratory system.
6.2 Hazard from skin irritation.
6.3 Hazard from eye irritation.

6.4 Hazard of finger cuts or pinching from utility knife or tools.

Pressure Testing and

Cleaning

7.1 Hazard from pipe or flange explosion.
7.2 Hazard from debris or residue ejected from inside the pipe.

7.3 Hazard from wet and slippery floor surfaces.

Nitrogen Gas Filling

into Pipeline

8.1 Hazard from explosion of valve or fittings.

8.2 Hazard of frostbite from extremely cold gas exposure.
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Risk Ranking of Work Steps in Steam Pipeline Installation Process
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Figure 1. Hierarchical Diagram for Steam Pipeline Installation Steps
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Table 5. Relative Weights and Consistency Ratio (C.R.) of the Three Risk Assessment Criteria

Criteria Expert 1 Expert 2  Expert 3 Expert 4 Expert 5 Average
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3.3.2 HANTSIATIZUAUEE9VIVUABUNTTNIUNETANATINSUSERUAMULHEILART AU
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Table 6., 7. uaz 8. AIUAGU

Table 6. Relative Risk Weights of Steam Pipeline Installation Steps under the Probability Criterion

Installation Steps Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Average
Steam Pipeline Transportation 0.113 0.080 0.065 0.075 0.088 0.084
Ground-Level Pipe Lifting and Assembly 0.082 0.073 0.076 0.054 0.097 0.077
Elevated Pipe Lifting and Assembly 0.238 0.267 0.151 0.281 0.297 0.247
Pipe Welding 0.090 0.184 0.273 0.133 0.106 0.157
Radiographic Testing 0.147 0.100 0.092 0.109 0.193 0.128
Thermal Insulation 0.095 0.073 0.081 0.140 0.074 0.093
Pressure Testing and Cleaning 0.118 0.108 0.148 0.078 0.065 0.103
Nitrogen Gas Filling into Pipeline 0.113 0.111 0.112 0.126 0.076 0.108
CR. 0.100 0.090 0.098 0.096 0.099

Table 7. Relative Risk Weights of Steam Pipeline Installation Steps under the Severity Criterion.

Installation Steps Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Average
Steam Pipeline Transportation 0.070 0.055 0.100 0.098 0.105 0.086
Ground-Level Pipe Lifting and Assembly 0.085 0.061 0.100 0.087 0.092 0.085
Elevated Pipe Lifting and Assembly 0.243 0.198 0.168 0.207 0.289 0.221
Pipe Welding 0.074 0.308 0.196 0.179 0.073 0.166
Radiographic Testing 0.118 0.118 0.143 0.127 0.163 0.134
Thermal Insulation 0.162 0.099 0.097 0.105 0.103 0.113
Pressure Testing and Cleaning 0.128 0.082 0.091 0.081 0.080 0.092
Nitrogen Gas Filling into Pipeline 0.116 0.075 0.101 0.112 0.091 0.099
CR. 0.095 0.066 0.086 0.088 0.097

Table 8. Relative Risk Weights of Steam Pipeline Installation Steps under the Costs of Prevention Criterion.

Installation Steps Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Average
Steam Pipeline Transportation 0.070 0.105 0.117 0.095 0.104 0.098
Ground-Level Pipe Lifting and Assembly 0.118 0.092 0.089 0.066 0.067 0.086
Elevated Pipe Lifting and Assembly 0.289 0.289 0.308 0.286 0.287 0.292
Pipe Welding 0.168 0.073 0.074 0.069 0.067 0.090
Radiographic Testing 0.129 0.163 0.154 0.165 0.161 0.155
Thermal Insulation 0.078 0.103 0.101 0.077 0.106 0.093
Pressure Testing and Cleaning 0.056 0.080 0.063 0.149 0.113 0.092
Nitrogen Gas Filling into Pipeline 0.087 0.091 0.089 0.090 0.091 0.090
CR. 0.098 0.097 0.094 0.081 0.100
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NAILATITUAILERIIU Table 9.

Table 9. Overall Weighted Risk of Steam Pipeline Installation Steps and Risk Ranking

Installation Steps Overall Weighted Risk Risk Ranking
Steam Pipeline Transportation 0.092 7
Ground-Level Pipe Lifting and 0.085 8
Assembly Elevated Pipe Lifting and 0.259 1
Assembly 0.129 3
Pipe Welding 0.143 2
Radiographic Testing 0.101 a4
Thermal Insulation 0.095 6
Pressure Testing and Cleaning 0.097 5

Nitrogen Gas Filling into Pipeline
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