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Original Paper Abstract

In gas projects, many studies have been done to develop goals and plan and

manage project strategy to minimize project errors. The purpose of this research
is human resource risk management and the statistical population in this research
is the employees of Isfahan Gas Company. At first, identification of potential
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risks in gas company projects was done in the form of six groups. Then, in order

Keywords:

) to rank and determine the critical risks, it is fuzzy using appropriate membership
Risk management,

functions so that the degree of membership of each input can be determined. In
the next step, the fuzzy output of the risk priority number was calculated based
on the mathematical relationships in the fuzzy logic and finally they were de-
fuzzified in order to determine the definitive risk priority number. "Falling from
a height" incident with a final weight of 0.333 in the first priority, "object
collision" incident with a final weight of 0.2735 in the second priority, "Stuck
between two objects" incident with a final weight of 0.2396 in the third priority,
"Falling objects" with a final weight of 0.1537 is in the last priority. Falling from
a height is one of the most frequent accidents in various industries. Therefore, it
is recommended to hire experts in the field of safety, by establishing guidelines
and implementation methods for safe work, by teaching safety tips for working
at height, to prevent the severity and repeatability of these accidents. The need to
manage and assess risks in projects and prioritize risks based on all aspects
affecting HSE risks is essential.

Human resources,
Development projects,
Gas company.
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Fig. 8 - Prioritization of Incidents Based on Incident RPN
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Fig. 9 - Comparison of the Mean Probability of Hazard Occurrence Before and After Engineering, Non-Engineering,
and Combined Interventions

Gloline o alblae ool s allae pladl 51 b (O)g 535 Jlaio!
s " vy gt SIS 5 gy Juaio! Silis
b ok ;0 (cwiige oS )0 98y Jlaim! :Silee
/ey Yy vy
Y S,
oY VY sy b zoban ) (ot S5 )3 58y Jleio! 5:Klee
. . bgio Sy
[++Y (A1 Y Y

el gla S 5o g58y Jlaiol (n:Silo

g ams alS 1) g8y Jlaisl Y/ ¥ (g foline o b oline b 4 aitudlsts wiiga i sla,uS A Jgaz elol
ply Gl yuS Jooz (nl a4 azgi b g ol canlie (qwaipe g ol 0S5 conliall (cuwdigopue JS ylas 485 Jlai>| rals
Vo deuz )0 aSeh S, RalS el wilgioe syloline sk 4 g s 5 Sge Sk 58y Jletal falS 3 (st

w‘ AW )a.mm W

Pl95 9 (it o ¢ oo alSloo 3l g 8 jlas o (505ko g lio -V Jgux
Table 10- Comparison of Mean Hazard Severity Before and After Engineering, Non-Engineering, and Combined

Interventions
Gololino b alslow pladl jloms  alslae elodl 51 Jud S) b5 o
gl v £Y ¥ it SIS 53 8y S (Siles
¥ £y sy Tk 5o (giige oS ) goBy Lol (Sl
Y S, b
e ‘o - 2 it SIS 53 gy 0 (Sies

Lo Ko, b zsbew

Py sla S ) g58g ©ad (Kika

AY


https://civilica.com/search/paper/k-%D9%85%DA%A9%D8%A7%D9%86%DB%8C%D8%B2%D9%85%20%D9%87%D8%A7%DB%8C%20%DA%A9%D9%86%D8%AA%D8%B1%D9%84/
https://civilica.com/search/paper/k-%D9%85%D8%AF%DB%8C%D8%B1%DB%8C%D8%AA%20%D8%B1%DB%8C%D8%B3%DA%A9/

VE-Y Glaace) oF o)l oY 090 Gy dae g 5 o e dnliliad

S b ool fall cez s pals ) clhhs Gl Glline job 4y sl pwsige sla S OV oo oelel
Sl S wises i ge Ol Dol gals )0 plys sla S Joux (al a4 az i b g Senl coslis pls J S g conliol (cwiigs
Sz i pals 1) gy Jlaiol Y- ¥ (g loline gl b jloline j5bo 4y aiilys cod FMEA S ) (o))l (b9, 59 (omiigen é
Gl )3 (smdige 5 ples Sl S g Sl cenlin (swsige 5 plgs S g celiol (pwige e J5US Sl g48y Jlio rals

g Seay 2l el wiilgs oo (5 obire job 4 g wies 5 g0 Sl jlaS £93g Jlexo

S AR §

Sont 1y 5 3 gl g oo b Lo yo (glaaslyy anlys oyl amly il 5 e oo 45 aols (Lt (o8 b o by
Ero3m ol s 4 5 ol €58l 0lS Bl 05,5 oS imel Ll (8 1 50 i 5 e e b 5 2
Wojsn 5o Sa) (2bjyl 5 Sanoe plosl 4 jls i Cunl 00,5 oy Sgng 4, 38 (a0 Shoe (25,8 O HSE waly sslailel, b
Obie Zold) Gl g (Jlo g Gladl slasaly 2ol cplejlo Gl el w039 sl 0ol (end Blaml 4y o) jolare 4
ol 515 sl 65956 (6ol HSE (lacSias; o NS5 slasl (gales ool 2 oSy (60 Cagll sonl pislicliz] (s
Olbaebl 5 (Gl o po Rl 5 Sy GRS oy Slaal 1 Slal 16 Kty 5o (55550 Dloll gl plonil v po 4y S
L pdy walys )90 aojs

2 Sl 5 03 L colol g 5 5l o o) lacSius ) wan] Cuss 4 ol Gubo (V- YY) ol Kan g Aminzadeh iag3 )
Aok 2 o8 gl (ceges yeae 53 0 Ll wllas L bag 095 5 31,31 9,95 1 4357 g oaS s Jhas 00 5VL 5 Jol Zaglyl
s Eplie il sy @l bl ol 5 42,5 15 e

Loyle Jlis aly (68,8 Saud coml 5 (i g a5 £l b g ol cots Sy, Y+ YY) Babazadeh & Sadeghpour jiegss o
oSy 005,85 Olgie a4 LS5 L YA L oo (o jo 1) (608 (S ol 5 (SouSls o8 elis )| 5l by Sl 5 51,55 5L ¥
sl o ol anlllae i b gl ol goga b g winds ololis

oy 59y 5l ot g yau el (610 posS A 1ol 8l badw 4y bgy e slaSis, Y+ Y+ ) Emamgholizadeh & Hoseini isghs o
sl a5l dallla gl b a5 aiid 4, 05 YL Ll LI sloolSylr 5 Cann s g, 5l bgios 5 als o

w0l olwlid S, b canlite (ol b o3l slooyge sl dacSus ) 0l ygl 09290 Slylas Bix> b zalS jelaie o
Oy S5 4z Ol Ol o s S s Gl ol @Sl peizmen 055 8 S slaasly Slaal (tege 95
el oSy o) sl a5 5 i g, kS pue Jlaiol oy 38, 1555 b et Sl SV i 5 e
o o) 5 25 ol s3e ol b1, Lol ) 288 Al sad ot cslsel by (S o s sly csliis (slon )5 s
53 gn ool 1oty T3 5l 5 9el55 (lipalel ablB (531 Yl 51,0 FMEA ig so ol by slomice bl 1 Jymna slo
Iy @S g Sad (Jloixl aile Sy loamlis gl (omd Sl (59 ol lid cadild g o5l 5Ls 1350 )15 sloal 4
S a3 oo Ol @l el oo Sleriny (plaias abil G Jo ln pdy Sl B, S plpie 4 658 Ay crlple o)l
adly piin <83 b mls Ol 4 5l Blge 0 FMEA (stew 3505, sl (omlie (5% Olgie @ Wl oo 3B FMEA 5 S5,
O Olgie 4 (S bome ol g laStay; oS cutls bl (lgiee od plonl S (23l 51 (IS S e jslaie 4

S S, 5 b slocu ) silen Wb sendg i g cdi (Sl )i mlio wile 5 lapiuns 5 mlo phL ol

AA



Sl B axng sloosgn jo gludl mlie Sy, Cy e PP Y

9 &).w 4.‘4.9; )I ‘) ngi....g) 45 ).lcu u.!‘ )‘ QS’LQU*'?) u...._‘> )‘ ooLa.....u‘ sf)f GLHo )o U"M u\.u)j )‘)5 u.u).vd.n 9 C\.‘>5.| \))9.43
5l ko 5 F5e e Sy Cu e 5 alolid o Wl oo s o 418 25l 5 (s 9590 ] esill ISl

Extended Abstract

Introduction: Human resource risk management plays a critical role in ensuring the safety, efficiency, and
long-term sustainability of gas development projects. The oil and gas industry, as a high-risk sector, is prone
to numerous incidents that can have severe human, environmental, financial, and reputational consequences.
In Iran, one of the top five countries in oil and gas reserves, extensive gas projects such as South Pars and
provincial distribution systems necessitate comprehensive risk management approaches. The Isfahan Gas
Company, as a project-oriented organization, faces significant human resource-related risks that may affect
operational performance and competitiveness. This study aims to identify, evaluate, and prioritize critical
human resource risks in gas development projects to improve safety performance and reduce incident
recurrence, using a fuzzy-based multi-criteria decision-making approach integrated with Failure Mode and
Effects Analysis (FMEA).

Materials and methods: This applied research was conducted as a descriptive-survey study on 33 HSE
representatives of the Isfahan Gas Company. Potential risks were first identified through literature review,
expert interviews, and the Lawshe content validity method, resulting in classification into six major groups. A
hybrid approach combining the Best—-Worst Method (BWM) for weighting evaluation criteria, fuzzy
Analytical Hierarchy Process (FAHP) for prioritizing incidents, and the integrated Grey Relational Analysis—
VIKOR method under a fuzzy environment was employed. The Failure Mode and Effects Analysis (FMEA)
technique was used to calculate the fuzzy risk priority numbers (FRPN), incorporating severity (S), occurrence
(O), and detection (D) scores on a scale of 1-10. Defuzzification was applied to determine final risk rankings.
The analysis considered four main evaluation criteria—human, financial, environmental, and organizational
reputation impacts

Results: The analysis identified “falling from height” (FRPN: 0.3332) as the highest priority risk, followed by
“object collision” (FRPN: 0.2735), “caught between two objects” (FRPN: 0.2396), and “falling objects”
(FRPN: 0.1537). Statistical evaluation revealed that engineering and combined control measures significantly
reduced both the probability and severity of high- and medium-risk hazards, while non-engineering controls
alone were insufficient to achieve meaningful reductions. For example, combined interventions lowered the
mean probability of occurrence from 3.07 to 2.07 and mean hazard severity from 4.2 to 3.2.

Discussion and Conclusion: The findings confirm that human resource-related risks, particularly work-at-
height incidents, are dominant in gas development projects. Implementing structured risk management
frameworks, employing specialized safety personnel, enforcing clear work-at-height guidelines, and delivering
targeted safety training can significantly mitigate these risks. The study also demonstrates that fuzzy FMEA is
more effective than traditional methods in managing uncertainty and capturing expert judgment. Moreover,
integrating engineering controls with administrative measures yields the highest safety performance
improvements. Given the high-risk nature of the gas industry, proactive human resource risk management is
essential to safeguard personnel, ensure project continuity, and protect environmental and organizational
interests.

Keywords: Risk management, Human resources, Gas development projects, Failure Mode and Effects
Analysis, Fuzzy logic, Safety performance.
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