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Abstract 

Occupational incidents in the oil industry have difficulties and problems in the various phases 

of construction and operation. In this research, we tried to investigate the effect of oil industry risk 

in phase construction in one of the largest oilfields in the country, Yadavaran field in Khuzestan 

province. For this purpose, the FMEA model has been used that is typically used to assess the risk 

of occupational accidents. According to surveys, interviews and statistics, 47 job incidents were 

identified during the construction phase of this oil field and the details were collected. According 

to the obtained results, the value of the risk priority value is obtained by an average of 212. Also, 

based on the type of events classified, several corrections’ suggestions were proposed, which is 

expected to decreased the RPN to 133.2 which shows a reduction of 37% of the risk priority 

number. Although changes have been made in the form of low-cost, continuous and periodic 

suggestions that showed the positive impact of the reform in this area. 

 

Keywords: Occupational Accidents, Yadavaran Oil Field, FMEA, Risk Assessment. 

 
  Corresponding Author:  Morteza RiyaziNejad                                                                 Doi: 10.48306/jumee.2023.395898.1003 

Email: mriyazinejad@gmail.com  
Phone:+989128914807 

Journal of Urban Management & 

Environmental Engineering 
 

Journal homepage: https://jumee.kgut.ac.ir 

Vol.1, No.1; 2023.pp: 37-56 

mailto:mriyazinejad@gmail.com
https://jumee.kgut.ac.ir/


  

 

  

 

 HSE 



mriyazinejad@gmail.com 

ghhendi@ut.ac.ir 
 

FMEA

FMEA 

 
 10.48306/jumee.2023.395898.1003 Doi: 

mriyazinejad@gmail.com

 

https://jumee.kgut.ac.ir 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  39

1- 

1HSE

HSE

HSE

HSE

 

2FMEA

MULTIMOORA -4AHPFMEA

[7]

 
1 Health, Safety & Environment 
2Failure Modes and Effects Analysis   
3 Suleyman Mete 
4 Analytic Hierarchy Process 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  40

 

 

 R

R1 50/3 R3

 

FIRECAMTM

  

6

 

.

 

  

n 

n

FMEA

 
5 Fire Risk Evaluation and Assessment Cost Model 
6 Dey 
7 AHP 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  41

HSE

2- 

FMEA

FMEA

HSE

SOD

2-1-  FMEA 

FMEA

FMEA

FMEA

FMEA

 

 

 

 

 

 

 

 

 

 9RPN

 
8 Failure  Mode & Effect  Analysis 
9 Risk Priority Number 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  42

   

   

   

   

   

   

   

   

   

   

   
 

.
 

   

 
  

  

 
  

  

 

  

 
 

 

 
  

  

   

 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  43

   

   

   

   

   

   

   

   

   

   

   

 

S(O)(D)

(1 ) Severity = RPN Occurrence  Detection  

❖ 

❖ 

❖ 

❖ 

FMEA

 

RPN.RPN

2-2- 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  44

  

3- 

FMEA



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  45



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  46

 

1 2
  

2010 F2 well site 

2  1
  

2010 FATH-28 RIG SITE 

3 -  1
  

2010 F7 WELL SITE 

4  11 1 2010 T2 ROAD 

5  3
  

2010 F5 WELL SITE 

6  2
  

2011 F8 WELL SITE 

7  1
  

2011 F8 WELL SITE 

8  1
  

2011 PILING UNIT 

9  2
  

2011 CTEP 

10  2
  

2011 APP-1 

11  4
  

2011 F15 WELL SITE 

12  3
  

2011 PERMANENT CAMP 

13  2
  

2011 HOSEINIEH MANIFOLID 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  47

 

14  1
  

2012 S1 WELL SITE 

15  2
  

2012 SITE PIPE YARD 

16  1
  

2012 CAMP 

17  2
  

2012 RIG 210 SIPC 

18  1
  

2012 CTEP 

19  21 
 

2012 SIPC WAREHOUSE 

20  1
  

2012 F17 WELL SITE 

21  1
  

2012 FATH-28 WELL S1 

22  21 
 

2012 EKTESHAF ROAD 

23  3
  

2012 S2 WELL SITE 

24  1
  

2012 S21 WELL SITE 

25  1
  

2012 F10 WELL SITE 

26  2
  

2013 WELDING SHOP 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  48

 

27  2
  

2013 S25 WELL SITE 

28  2
  

2013 CTEP 

29  31 
 

2013 VEHICELS MAINTENANCE SHOP 

30  21 
 

2013 T2 ROAD 

31  11 
 

2013 EKTESHAF ROAD 

32  2
  

2013 CTEP 

33  2
  

2013 CTEP 

34  5
  

2013 CTEP 

35  5
  

2013 CTEP 

36  2
  

2013 CTEP 

37  2
  

2013 CTEP 

38  3
  

2014 CTEP 

39  2
  

2014 CTEP 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  49

 

40  2
  

2014 CTEP 

41  4
  

2014 CTEP 

42  2
  

2014 FPS CAMP 

43  1
  

2014 F7 WELL SITE 

44  3
  

2015 CTEP 

45  1
  

2015 KUSHK MANIFOLD 

46  1
  

2015 S15 WELL SITE 

47  11 
 

2015 AR1 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  50

CTEP

 

WELL SITES 15 32% 

CTEP 14 30% 

TRAFFIC ACCIDENTS 5 11% 

OTHERS 13 28% 

TOTAL 47 100% 

 

1  10 21% 

2  5 11% 

3  1 2% 

4  3 6% 

5  6 13% 

6  2 4% 

7  2 4% 

8  3 6% 

9  1 2% 

10  11 23% 

11  1 2% 

12  2 4% 

 47 100% 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  51

.

 

 

FMEA

 
10 Piping 

0

2

4

6

8

10

12

14

2010 2011 2012 2013 2014 2015



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  52

RPN

.

FMEA

 S O D RPN 

1  10 21% 6 9 6 324 

2  5 11% 4 7 3 84 

3  1 2% 9 4 8 288 

4  3 6% 6 4 7 168 

5  6 13% 6 7 6 252 

6  2 4% 7 4 6 168 

7  2 4% 5 4 6 120 

8  3 6% 7 5 7 245 

9  1 2% 4 3 8 96 

10  11 23% 6 9 7 378 

11  1 2% 5 4 5 100 

12  2 4% 9 4 9 324 

 47 100% 6.2 5.3 6.5 212.3 

 

   



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  53

  S O  D RPN 

1  5 9 4 180 

2  4 7 1 28 

3  9 4 6 216 

4  6 4 5 120 

5  5 7 4 140 

6  6 4 4 96 

7  4 4 4 64 

8  7 5 5 175 

9  3 3 6 54 

10 
 

5 9 5 225 

11  4 4 3 48 

12  9 4 7 252 

 5.6 5.3 4.5 133.2 

 

.



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  54

 

4- 

FMEA

HSE

5- 

1. Ajmal, M., et al., Safety management and safety outcomes in oil and gas industry in Malaysia: Safety 

compliance as a mediator. Process Safety Progress, 2022. 41: p. S10-S16. DOI: 10.1002/prs.12345 

2. Jarvis, R. and A.J.L.P.B. Goddard, An analysis of common causes of major losses in the onshore oil, 

gas & petrochemical industries. 2017 (255). 

3. Hilal, M., et al., Evaluation of radiation hazard potential of TENORM waste from oil and natural gas 

production. 2014. 136: p. 121-126. https://doi.org/10.1016/j.jenvrad.2014.05.016 

0/0

50/0

100/0

150/0

200/0

250/0

RPN Modified RPN



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  55

4. Fattahi, R. and M. Khalilzadeh, Risk evaluation using a novel hybrid method based on FMEA, extended 

MULTIMOORA, and AHP methods under fuzzy environment. Safety science, 2018. 102: p. 290-300 . 

https://doi.org/10.1016/j.ssci.2017.10.018 

5. Fattahi, R., et al., A novel FMEA model based on fuzzy multiple-criteria decision-making methods for 

risk  assessment. Journal of Enterprise Information Management, 2020. 33(5): p. 881-904 . 

https://doi.org/10.1108/JEIM-09-2019-0282 

6. Mete, S., Assessing occupational risks in pipeline construction using FMEA-based AHP-MOORA 

integrated approach under Pythagorean fuzzy environment. Human and Ecological  Risk Assessment: 

An International Journal, 2019. 25(7): p. 1645-1660. https://doi.org/10.1080/10807039.2018.1546115 

7. Jönsson, R. and J. Lundin, Fire safety design based on risk assessment. Fire Science and Technology, 

2000. 20(1): p. 13-25. https://doi.org/10.3210/fst.20.13 

8. Park, S.H., et al., Smart home–digitally engineered domestic life. Personal and Ubiquitous Computing, 

2003. 7(3-4): p. 189-196. DOI: 10.1007/s00779-003-0228-9 

9. Chu, G. and J. Sun, Decision analysis on fire safety design based on evaluating building fire risk to life. 

Safety science, 2008. 46(7): p. 1125-1136. https://doi.org/10.1016/j.ssci.2007.06.011 

10. Yung, D., et al. Cost-effective fire-safety upgrade options for a Canadian government office building. 

in Proceedings of the International Conference on Performance-Based Codes and Fire Safety Design 

Methods, Ottawa, Canada. 1996 . 

11. Tansel, B., Natural and manmade disasters  :accepting and managing risks. Safety science, 1995. 20(1): 

p. 91-99. https://doi.org/10.1016/0925-7535(94)00070-J 

12. Dey, P.K., Project risk management: a combined analytic hierarchy process and decision tree 

approach. Cost Engineering, 2002. 44(3): p. 13-27 . 

13. Nouri, J., M. Omidvari, and S. Tehrani, Risk assessment and crisis management in gas stations. 

International Journal of Environmental Research, 2010. 4(1): p. 137-142 . 

14. James, R.K. and B.E. Gilliland, Crisis intervention strategies. 2012: Nelson Education . 

15. Cui, L., Applying fuzzy comprehensive evaluation method to evaluate quality in crisis and emergency 

management. Communications in Statistics-Theory and Methods, 2012. 41(21): p. 3942-3959 . 

https://doi.org/10.1080/03610926.2012.691197 

16. Jato-Espino, D., et al., A review of application of multi-criteria decision making methods in construction. 

Automation in Construction, 2014. 45: p. 151-162. https://doi.org/10.1016/j.autcon.2014.05.013 

17. Nouri, J., et al., Designing a developed model for assessing the disaster induced vulnerability value in 

educational centers. Safety science, 2011. 49(5): p. 679-685. https://doi.org/10.1016/j.ssci.2011.01.002 

18. Chandima Ratnayake, R. and T. Markeset, Technical integrity management: measuring HSE awareness 

using AHP in selecting a maintenance strategy. Journal of Quality in Maintenance Engineering, 2010. 

16(1): p. 44-63. https://doi.org/10.1108/13552511011030327 



 

 

 56-37.صفحه 1402، بهار1نشریه مدیریت شهری و مهندسی محیط زیست، شماره  56

19. Kobes, M., et al., Building safety and human behaviour in fire: A literature review. Fire Safety Journal, 

2010. 45(1): p. 1-11. https://doi.org/10.1016/j.firesaf.2009.08.005 

20. Paugh, D.H. and K.W. White, Fire in the operating room during tracheotomy: A case report. AANA J, 

2005. 73(2): p. 97-100 . 

21. Salmon, L., Fire in the OR—Prevention and preparedness. AORN journal, 2004. 80(1): p. 41-54 . 

https://doi.org/10.1016/S0001-2092(06)60842-9 

22. Vidor, K.K., S. Puterbaugh, and C.J. Willis, Fire safety training: a program for the Operating Room. 

AORN journal, 1989. 49(4): p. 1045-1049. https://doi.org/10.1016/S0001-2092(07)66811-2 

23. McDermott, R., R.J. Mikulak, and M. Beauregard, The basics of FMEA. 1996: SteinerBooks . 

24. Chiozza, M.L. and C. Ponzetti, FMEA: a model for reducing medical errors. Clinica Chimica Acta, 

2009. 404(1): p. 75-78. https://doi.org/10.1016/j.cca.2009.03.015 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	1- مقدمه
	2- مواد و روشها
	2-1- روش ارزيابي ريسک FMEA
	2-2- منطقه موردمطالعه

	3- نتايج و بحث
	4- نتيجهگيري
	5- منابع و مراجع

