73

A publication of

CHEMICAL ENGINEERING TRANSACTIONS
The Italian Association

VOL. 36, 2014 of Chemical Engineering
www.aidic.it/cet

Guest Editors: Valerio Cozzani, Eddy de Rademaeker

Copyright © 2014, AIDIC Servizi S.r.l.,

ISBN 978-88-95608-27-3; ISSN 2283-9216 DOI: 10.3303/CET1436013

Experience with Using Self-Audit Handbook for SMEs in
Process and Power Industry

Lubos Kotek, Leisan Mukhametzianova*

Dept. of Quality, Reliability and Safety, Faculty of Mechanical Engineering, Brno University of Technology, Technicka
2896/2, Brno, Czech Republic
kotek.l@fme.vutbr.cz

In 1995 the European Commission decided to help owners of small and medium-sized enterprises by
providing a tool to aid the evaluation and decision-making in the fields of safety of health at work. When
the Self-Audit Handbook for SMEs (European commission, 1995) was published, almost nobody
anticipated such effectiveness of self-assessment practices.

In 1995, almost 6,000,000 workers in European Union were affected by workplace incidents and accidents
or work-related ailments; as a result 6,229 of them died. In 2010, more than 3,000,000 workers were
affected by workplace accidents; 4,395 of them died.

Despite the recorded decrease it is foreseeable that in future the number of occupational injuries will be
considerable, in both human and economic terms, and also more questions will arise regarding the risks in
process and power industry. Today, almost twenty years after the foundation of Self-Audit initiative in the
European Union, we can look back at a range of audits and evaluate the experience.

This article is intended to describe the most significant experience with using the Self-Audit Handbook for
SMEs in process and power industry. Designed to permit the identification and evaluation of shortcomings
and accident risks, the Self-audit Handbook still should help to improve safety in small and medium-sized
enterprises.

1. Industrial safety

Organizations often perceive the reasons for the implementation of safety management in the field of
ethics; their aim is to prevent the occurrence of accidents and fatalities. However, it is important to realize
that safety management significantly affects the economic aspects of business, including profits.
Establishing the system of safety management leads to an improved perception of the organization both
by employees and also in terms of public opinion (Saracinoa, A., et al., 2012).

Many large organizations in Europe certify the system of management of health and safety at work (e.qg.
according to OHSAS 18001) to internally and externally demonstrate that these organizations
systematically reduce the involved risks.

However, for small and medium-sized enterprises, a significant change in the safety management system
is expensive and time-consuming. Some organizations are first willing to independently determine the level
of safety, or their customers do not require the certification of safety management system. Moreover,
based on the experience (Sparey, 2010), in some industries the certification of safety management system
does not have a substantial effect, e.g. in the chemical industry, the power industry or the oil and gas
industry (as you can see in Figure 1). The horizontal axis in the figure 1 represents different areas of
activity. The vertical axis represents benefits derived from use of the standard in these areas for users and
assessors.

Therefore, there is a possibility that the company will conduct its own independent safety audit, which will
map the state of safety and propose measures for improvement.
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74

T 0.7 -
[ii]
ot 064
%
tv 054
Ts
g 04 4 W Users
vy 3] Assessors
[T
“t 024
g
0.1 4
04
) D00 DL Do SR
(‘q(‘qﬁ‘(‘q Sd" & Hd'\ oQ £ ¢ ‘&000(?{\ 0\‘0& ﬁ-&"t $ oo{a\ oq &
\L"«!L%B':O‘}Q'd;?}k\@g}'s]o .é\‘\‘b "\04“'(:" \‘\o‘}aoj’p
@oﬁi § \QQ\\ '\"’o(b |0 .2.“ 4 \‘3 @ 0\) ‘{Pb 0 &4 é\b eﬁ{(‘\}o“b (C‘;' 9@ £
&*M & SN E &S
o ¢ <°¢5° a@‘°¢“°’~z“°°-a‘°°¢9 ¢ &
\L‘cht & \ \' ”‘E 0\9@ o N J \1\0 e "\\?:‘F'L{‘&?\‘é‘\}&(g@?‘@
Ry \} © 0" AE
Q{"oo(\@ '«!(' 'I@C & Q‘@ qf‘ h{\}\ Qé’ 000 @‘bﬁé N & (\é O'FB
3 o Sy @ <° § & 0O 3 §
<“L \}8 Frgd e o S ‘7"} !
& (° &y o ¢ & @ W0V &
Ld:\ é <,\¢ 8 *\0 6 [ R E@\ &b b‘q
4 (b g o 4 (i
O ATESE S ¢
R ¢ ¥ & & &
N o § & & F
& & & o
\(\E' b’& \« \-!‘ "Q
Ry 0 4
& o
?
o)
,‘;«‘
¥
o"ﬁe
C

Figure 1: Benefits derived from use of standards

2. Safety audit

A safety audit is a very effective tool for monitoring the state of safety in the organization with the aim to
reveal strengths and weaknesses. Revealed weaknesses can become the basis for improvements in
safety; nevertheless it is also important to note the strengths and by internal benchmarking to find the
elements and approaches that can be used to strengthen weak points.

The audit usually represents a systematic, independent and documented process for obtaining the audit
evidence and for evaluating it objectively to determine the extent to which the audit criteria are fulfilled
(1SO 19011).

For the organization which does not require certification, it is important that only the organization itself
voluntarily sets, implements and maintains a program of audit and procedures of audit on a regular basis.
The company carries out an internal safety audit to determine whether the safety management system
complies with legislation that is set for safety, the state of science and technology and the demands on the
level of safety in the company.

The company itself draws its own procedure for the conduct of audits. This approach should be consistent
with the standard that should include:

e  Subject and scope of the audit,

o Methodology of audit conduct, responsibility for audit program and competences, ensuring the
audit in terms of management as well as the obligations and requirements relating to the audit
conduct,

e Auditing process itself,

e Requirements and specifications of the individual safety requirements,

e Method of audit evaluation.
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3. Self-Audit Handbook for SMEs

Guidelines entitled “Self-Audit Handbook for Small and Medium-sized Enterprises (SAH)” (European
commission, 1995) were prepared by the European Commission in Brussels based on the experience and
needs of small and medium-sized enterprises in the European Union in 1995.

SAH was proposed by the European Commission to allow the identification of deficiencies and potential
risks associated with the level of safety in the enterprise.

This handbook is designed for small and medium-sized enterprises. While large companies routinely carry
out safety audits (and it is a condition for their success in the market), small and medium-sized enterprises
are engaged in audits only very rarely. The reason is that for small and medium-sized enterprises, the
safety audit is too expensive, complicated and confusing. Therefore the European Commission decided to
help these enterprises and create for them a tool that they can easily use themselves. This manual is
intended to serve only as a starting point for managers and employees in their task of establishing good
safety practices. Modules examined by the Self-Audit Handbook for SMEs are listed in table 1. There are
14 modules; each one contains a certain number of questions.

Table 1: Modules of Self-Audit Handbook for SMEs

No. Module Number of
questions

1 Ability to control the risks 12

2 Prevention policy 8

3 Traffic, horizontal risks and vertical risks 12

4 Machinery safeguarding 4

5 Noise and vibration 10

6 Air temperature and air renewal 6

7 Lighting 8

8 Fire, explosion and electrical risks 17

9 Dangerous materials: safety and health risks 12

10 Collective and personal protection 9

11 Transport of heavy loads 7

12 Maintenance work 5

13 Organization of first aid 6

14 Worker participation 3

4. Advantages and disadvantages of audit by SAH

Advantages of audit by SAH are:

e Very complex and deeply sophisticated system created especially for the requirements of the
European Union legislation.

e The organization may carry out its own audits in accordance with this handbook, which is cost-
effective and flexible.

e The handbook leads the auditor step by step through the whole area of safety issues, so the
auditor does not neglect any of the important questions.

e The entire comprehensive handbook is very well graphically processed and easy to understand.

e There is a strong emphasis on the examination of the following modules: Hazardous materials,
Noise, Vibration, and Vertical approach.

e The handbook offers a very well-developed five-step evaluation.

e The outcomes of the audit are clear and provide concise information about the strengths and
weaknesses of safety at work in the organization.

e An audit conducted in accordance with this handbook has been found very strict, and the
company that successfully passes the audit possesses at the moment of the audit a very well-
adjusted safety management system.

e The methodology is available in nine languages of the European Union.

Disadvantages of audit by SAH are:

e The company that conducted the audit according to this handbook does not obtain any certificate
or other document that would help this company in a competitive environment.

e Lack of questions about near misses.

e |t does not take into account some of the new trends in the field of safety.
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5. Methodology of Self-Audit Handbook for SMEs

SAH contains 119 questions divided into 14 modules; each question is evaluated by the auditor in the
range of 0-5 points on the base of the audit findings (Figure 2). For each question a limit number of points
are set that the organization must exceed to comply with the respective question (Equation (1) and Table
2). Some questions are further divided into sub-questions, which, to a certain extent, offer opportunities to
examine the specific risks and guide the auditors to similar areas.

(33) Quality of machinery safeguarding.
Do the following systems exist in your company?

Yes No Not applicable
- Emergency shutdown buttons on machines 0] (0] (0]
- A system to prevent accidental start-up
of machines (e.g. security keys, dual control) (0] @) @)
- Asystem to prevent machines operating
when unprotected
(e.g. power cutout if guards are not in place) (0] (0] (0]
- Are all moving parts of machines protected
(e.g. by guards, grills, light beams)? (0] (0] (0]
Evaluate the quality of machinery safeguarding by reference to the most unfavourable situation.
0 1 2 3 4 5
| | | | | | |
[ [ [ [ [ [ |
NIL AVERAGE EXCELLENT

Not applicable: |:|

Figure 2: Example of question from SAH

score of question

@

" limit number of points for question

Table 2: Significance of coefficient of questions fulfilment k

k Significance
<1 Question was not fulfilled
>1 Question was fulfilled

The evaluation of strengths and weaknesses can be generally considered as follows: strengths are all the
areas where points over the required minimum were achieved. On the other hand, weaknesses could be
seen in the areas where the point score of responses was less than or equal to the value required by the
set minimum score. The ranking of strengths and weaknesses is set according to the share of results
achieved for each module (Equation (2) and Table 3).

o= 2oka(>1)
limit number of points for area

@

Table 3: Significance of coefficient of area fulfilment Ka

Ka Significance
<1 Area was not fulfilled - weakness
>1 Area was fulfilled - strength
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Furthermore, this methodology provides a procedure for the evaluation of the four basic safety parameters:
Personnel, Equipment, Organization, and Environment. Each of the 119 questions examined in the
previous section is related to one of the four above-mentioned groups.

The criterion "personnel" refers to how the company takes into account the safety of the individual
employees, visitors, temporary workers, newly hired employees, etc. Management of the company should
always take all these options into account in order to properly assess the state of occupational safety and
health at work. The criterion of "equipment" includes questions related to the purchase and installation of
machinery and equipment. The criterion of "organization" refers to the state of allocation of responsibility
and communication. The criterion of "environment" includes questions focused on both the environment
outside the company and the working environment within the company.

Calculation of the coefficient of parameter fulfillment will be:

_ 5 km(> 1) _
limit number of points for paramter

Kp 100 @)

This procedure provides a numeric value for each module, which should be compared with the value in
table 4.

Table 4: Significance of coefficient of module fulfiiment Kp

Kp Significance

75 -100 % Good state of safety of the module parameter
50-75% Average state of safety of the module parameter
25-50 % Critical state of safety of the module parameter
0-25% Insufficient state of safety of the module parameter

The final score for each of the four parameters is the basis for an action plan. The results that will be
obtained on the basis of the audit will help identify the strengths and also the weaknesses that limit the
company in its growth. The handbook also points out that it is not possible to improve too many
deficiencies at once. Such efforts would not bring the desired results.

Performance of the audit criteria

68
66
64
62

60

58
56
54
52

Personnel Equipment Organization Environment

Performance [%]

Figure 3: Performance of the audit criteria
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6. Conclusions

From time to time the accident occurred because a well-established safety procedures and requirements
were ignored. The investigation often shows that the root causes of the accident were outdated work
practices that have not changed since their implementation.

Safety audits are an instrument for direct prevention of accidents and fatalities, as they immediately
generate positive actions across the whole business activity. Based on the results of the audit the
companies can easily build an action plan that will help in filling the gaps in safety.

In the last two years we have applied a described method several times in the industrial companies. In
total, six audits were carried out. The enterprises, in which the methodology was used, are mainly active in
the fields of power engineering, chemical and process engineering; the companies involved are both
Czech and also international companies (with owners in Germany and the Netherlands).

The results of these six audits were compared and Figure 3 shows the performance of the audit criteria in
Czech companies where the audit was conducted.

The audit shows that the worst-treated area in the audited companies is safety of personnel. Some risks
were not covered in the rated companies and sufficient measures were not taken to mitigate the
consequences of accidents. A top-rated area of the companies is environment; there is a very strict
European legislation that covers most of the risks that are assessed in SAH.
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