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Risk Assessment Method for Maintenance Work
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There are still exist human errors in operation and maintenance tasks in all business fields. Especially human
errors in maintenance tasks are significant problems. For example, mixing of extraneous material in some
components, faulty wirings, faulty maintenance of screw tightening torque, etc. are still major causes of
accidents with maintenance. These human errors are so small incidents that the author think they are not paid
sufficient attention. So, the authors recommend risk assessment of maintenance task. Because before the
maintenance, if maintenance workers know the risks of their tasks, they will execute tasks in a cautious
manner. This paper introduces the author’s risk assessment method.
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Table 1. Ranks and marks to work frequency

Marks Frequency of the work
5 About more than 10 times/day
4 About more than 1 time/day
3 About more than 1 time/week
2 About more than 1 time/month
1 About more than 1 time/year
0 About less than | time/year
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Table 2. Factor which has bad influence on act (D: demerit)

Influence factor Score
(a) Perform the act exceeding ten items continuously (in memory) 10
(b) Must perform an act quickly 10
(c) Operate without checking visibly 10
(d) Choose one from many subjects with the almost same appearance 5
(e) Mental calculations 5
(f) Choose the object without a label and nor clear discernment 5
(g) Bad work environment 3
(The outdoors (rainy weather and strong wind), dark, narrow space,
high temperature, etc.)
(h) High work load 3
(1) Others (the examples are shown below)
[Work outside of a plan] 10
[The situation, environment, etc. where it is easy to set lack of 5
attention]
[Depending for each other, false belief, bad practice, carelessness, 5
mind tend to misunderstand, environment]
[Aging equipment, the defect of a tool] 5
[lack of knowledge, lack of training, a shortage of experience] 3
Table 3. Factor which has influence good for act (M: merit)
Influence factor Score
(a) Do work, checking by a check list. 5
(b) Do work, checked by another person 5
(c) Choose what was clearly distinguished by the label or the 5
demarcation line
(d) Work with a time margin 5
(e) Work that experienced repeatedly 3
(f) Good work environment 2
(Moderate lighting, sufficient work space, etc.)
(g) It is advanced step by step. 2
(h) Others (the examples are shown below)
[The proper tool which suited work are chosen] 5
[A proper instruction, education and training] 4
Table 4. Rank and marks of possibility of hazard occurrence
Marks Judging criteria
5 Inthe case 2<T*
4 Inthe case 1<T<=2
3 Inthe case T=1 (The usual act (about one to three mistakes to 1000 times))

Example (operation task)
(a) It is forgotten to do the act in procedures.
(b) Read the value of one meter in two or more meters.
(c) Operate one switch from two or more switches.
(d) Choose apparatus and operate it manually.
(e) A numerical value and a situation are checked.
Example  (maintenance task)
(a) Attach a bolt and remove it in order.
(b) Connection or disconnection of electric circuit.
(c) Size measurement and reading
(d) Removal or attachment of a apparatus

Inthe case 1>T>=0.5

2
1 Inthe case 0.5>T>0
0

No possibility of hazard occurrence (from the past experience)

* T(Total)=D(Demerit)/M(Merit)
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Table 5. Ranks and marks to the hazard severity

Marks | Occupational Equipment hazard Environmental hazard | Trouble in business
Accident
5 great many actual damage to many large social social punishment
fatalities important system contamination (cost > 1 million euro)
(cost > 1 million euro)
4 a fatality actual damage to some social contamination | small social punishment
important system (cost = 100 thousand
(cost = 100 thousand euro) euro)
3 severe injury actual damage to a system small social actual trouble in business
contamination
tiny injury malfunction of a system contamination in yard | small trouble in business
1 injury withno | loss of time small contamination loss of time
rest no actual damage in yard no actual damage
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(a) Observation of a work situation
(b) Knowledge of an expert
(c) The past troubles, a near-miss events

(a) Improvement of apparatus, a
procedure, etc.

(b) Discovery of a new potential risk
| (c) Occurrence of a trouble and a
near-miss event

Implementation of work

Risk assessment (RA) '<|r ' os
RA Technique < Work plan
a . .
* Lo (Inside of an electric power company)
Risk information Pracncalsuse _
(result of RA) —t . Meeting before yvork.
- : (Between electric power and contractor)
The style which ot
described useful risk “ Meeting before work
- information in various . (Between contractor and subcontractor)
scenes .
Database : The dangerous forecast of work that day
a
. (Contractor and subcontractor)
0. .
Figure 1. Image of risk assessment information practical use system
Branch QO branch Cooperation Company
Work Name  BkY power line VOB check (indoor)
Work Stage  Work performance
Mo Work Sequence Risk Factor Supposed Disaster Risk2 New Countermeasure What do you correspond? Check
171 measures in the ctate of OB ||& testng circuft is touched Worker test equipment is 70| [ display " during a resist he
end ¢ esisting pressure test voltage  [lapproached and an electric essure examination” s
s touched). shack is received. ttached.
110| it measures in the state of CB | [A testne circut is touched Alive part is touched and an 20][A display “durinz aresistne
end Cesist he pressure test woltage [lekctre shock is received. pressure examination” &
s touched). ttached.
811[Power failure ranee check t is made to carry out head Supply trouble generating 2010t checks before operaton
charge part approach and Lising the handlng cautions
Eonnect too hastily and earth board of an electroscope.
94] Cleaning oil bushing and an insulator ear th fault and a short circuit 15][Use and an htactrag
pe and he does not notice oceur during GB use. ontainer ae prepared and
hem. managed.
35| The existence check of a crack ][R crack, an oversieht of aburst |[t is CB burst during oper ation. 15| [The check in palpaton and a
land a burst art mirorThe check in palpation
d a mirror
89|[The drawer of CB B falls from lifter and asks B falls and gets injured on 9
eople. and and foot (serious injry).
[The drawer of CB CE Talls from lifter GB breaks 9

1. Sekct therisk [0)
@
@ .......................
2. Pesult of the risk [0]
@ ..................................
e

3. What do you correspont

4. Review

Figure 2. Example of a documentary form (K'Y sheet)
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