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Abstract — Process change and modification, which are caused by process failure, equipment life cycle and economic
environment, have been generated in the chemical plants. And the MOC (management of change) base on the reason-
able process safety technology such as change judgment, hazard identification by accurate technical references and risk
assessment. But it is difficult to carry out the MOC because of lack of experience, shortage of knowledge and none of
process safety specialists. In this study, the MOC system which could make enhancement of safety by finding and com-
plementing weakness of MOC in chemical facilities was developed. This developed MOC system based on QRA was
recommended the obvious standard for decision-making process, MOC procedure based on risk assessment and risk
estimation of the process modification. The study based on the above way sought the enhancement of safety by per-
forming Risk Based MOC for chemical plants.

Key words: Management of Change, Process Safety Management, Risk Assessment, Process Hazard Index, Process
Safety Information
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Table 1. Comparison of MOC elements and PSM elements

MOC elements PSM elements

- Process safety information
- Process hazard analysis

- Management of change

- Operating procedures

- Mechnical integrity

- Hot work permit

- Contractors

- Training

- Pre-startup safety review

- Incident investigetion

- Emergency planning and response
- Compliance audit

- Process safety information
- Process hazard analysis

- Operating procedures

- Mechnical integrity

- Hot work permit

- Contractors

- Training

- Pre-startup safety review
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Modification cases

Y
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Basic design review
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Safety and environmental
regulation review

Detailed review

¥

Risk analysis

NO YES

MOC committee

¥

Reject Request for build

Fig. 1. General MOC (management of change) procedure.

A 2 A= ol et AlES
sto] AAskaLal gt

w

2. HER| Hxt L
2 7P AR 938 Wi 12 U R B0
AL 7zl o3l 3
Q1 17N e @73@5 *Ewal AR e S
T34 BE2 S0, 194 Wk FUL WAPE A WAl A
1o b e AR B 4 gl WA R

LakeEie é_XH A A= W 2o, v e vl WA
SQlell g 29 egolnt. ok HESE 8-S Tz AT

AR Aok B 71 Aol AR AFEL Lokt of

e} ey,

P

r,
av)

N

7]
2t 7]
3 %

<4

3 ¥

=
-

<]

N
N

o
o ol od

ol Ho
o?i i)

checklist

Lu?L‘ ms]

\I—r’

-HAZOP -3 5
- Consequence analysis <~
W7 RS A 53

3}

gul al

sspIgle] W)

91 ARFES AA " %73%31 azte]
YA "5A o7 F8f5to]o A

oFA7IA el wsto] A
o W AARYES AQHE Zﬂol‘:]'.

E o

S0, WA WA el AT Tl
e AR, ol WIS detste] WA Bl
Faha ] e AN WA AGLOE B 0T PAT 5
= gsigint.

B, WA ol wje} 18 e Aeheg 2
o] 7 SIUES Agsks WA vhisint.
4
3

o=
DA

]‘47(

ol

B 5ol whet checklist 719 2] 9194 B7kke 3
A, HAZOPS} consequence analysiss 538 Q1% A4}

dr
b

AR, 598 $184 B7HaE W
Ase) ARES Fadehs Y B
SlRe FlEe] WATke] Al e BEk FoF Fiow
T;]-;(] Ag}\]—}ﬂ u) 7]%31

7(-1 ]

n
3
:
LO

7(]._,] 611/\] OAO];}

9 AL 2I3)sl Q)] ot 7N A

Jue] dak= Fig. 29

alsls Sl g Aokt

W3 QA
- AR LA W A whEt
Q3 A7} TFT(task force team)

I Change request J

NO Judgment of

change

I
I
3
I
I
I
I
I
I
]
I
1 Minor change
]
I
I
I
I
I
I
I
I
]
I

Request for build i

Fig. 2. MOC (management of change) procedure based on risk
assessment.
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Table 2. Change without authorization

Elements

1. Equipment or piping repair in conformity with the repair procedure

2. Equipment or piping replacement (same spec)

3. Heat exchanger, piping etc. cleaning

4. Insulator replacement

5. Packaging

6. Painting

7. Instrument repair

8. Operating information alarm change

9. Modification in conformity with Inherent MOC experience or standard
operating practice
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Table 3. Decision making checklist of change management
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No. Classification elements

1 Do new chemicals add-up in process by the modification?

2 Do construction materials change by the modification?

3 Does the modification lead process to pollution, impurity increasing and another problem?

4 Does process need to tie-in with another process?

5 Does the modification lead process to use abnormal chemicals as a raw material?

6  Does the modification lead process to abnormal operating condition as out of ordinary safe operating range?

7 Does the operating safety margin decrease?

8 Do the procedures and sequency such as batch and continuos operation, shutdown, maintenance and emergency operation practise require to change?
9  Isthere new type process upset?

10 Are upsets happening often more than before modification?

11 Does the equipment maintenance procedure require to change?

12 Are operators', who keep the process operating condition and response process upsets, operating ability getting worse by the modification?
13 Take process equipment to pieces or change a use, material, structure of main equipment?

14 Do the protection systems such as alarm, interlock, trip, etc. require to change?

15 Do the emergency relief systems and sizing standards require to revise?

16  Does the modification make new ignition sources, flammable material release and increasing fire accident likelihood?
17 Does the modification make process accident severity getting worse?

18 Do fire fighting systems require to adjust or rearrangement?

19 Is there new facility by modification?
20 s there new standard operating practice?
21  Isthere new process hazards?
22 Does the modification make process getting danger?
23 Isthe process interconnection and interaction with other processes affected by the modification?
24 s the accident response system affected by the modification?
25  Isthe process changing temporary piping, joint and using hose under ordinary operating condition?
26  Does a review reactivity of process chemicals and changing building materials?
27  Does a review the equipment operability of alternative one to keep ordinary operating condition?
28  Is it simple replacement and repair?
29  Is it simple replacement as same spec?
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Modification Cases
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1st Classification
[1—24 Elements]
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[25~27 Elements]
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Fig. 3. Decision making flow for change management.
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Table 4. Changing risk matrix
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Fig. 4. Changing risk estimation flow.
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Risk

Indices elements ! 2 3 4 Risk index
Increase (kg) Under 1,000 1,000 ~ 45,000 45,001 ~ 90,000 Over 90,000
Material Flash Point (°C) Over 37.8 37.8~22.8 22.7~-17.8 Under -17.8
TLV-TWA (ppm) Over 500 500 ~ 201 200~5 Under 5
Heat of Reaction (kcal/mol) No Reaction 0~50 51~100 Over 100
Parameters Operating Temperature (°C) No Change 0<T<100 -45<T<0, 100<T<340 T<-45, T=340
Operating Pressure (kg/cm?) P<1.05 1.05<P<10.5 10.5<P<42.2 P>42.2

Total risk indices

3% TLV-TWA (threshold limited value - time weighted average)

Korean Chem. Eng. Res., Vol. 46, No. 1, February, 2008



162 Ik - o3 - e - AN - A
Table 5. Estimated changing risk
Indices elements sk ! 2 3 4 Risk index
Increase (kg) Under 1,000 1,000~45,000 45,001~90,000 Over 90,000 1
Material Flash point (°C) Over 37.8 37.8~22.8 22.7~-17.8 Under -17.8 1
TLV-TWA (ppm) Over 500 500~201 200~5 Under 5 3
Heat of reaction (kcal/mol) No Reaction 0~50 51~100 Over 100 1
Parameters Operating temperature (°C) No Change 0<T<100 -45<T<0, 100<T<340 T<-45,T=340 1
Operating pressure (kg/cm?) P<1.05 1.05<P<10.5 10.5<P<42.2 P>42.2 2
Total risk indices 9
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