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Rescue from vessels begins with safe
design - Part I

The national occupational safety and health regu-
lations in countries such as Italy and Germany 
require employers to ensure that persons can 

be rescued without delay in the event of an emer-
gency. In some cases however, access openings on 
tanks and vessels are very small by de-sign. A person 
may just about be able to access the vessel, but rescu-
ing them through the same opening when they are no 
longer conscious is not always possible. The body of 
regulations of the German Social Accident Insurance 
(DGUV) contains recommended minimum dimensions 
that are sufficiently large to permit the rescue of per-
sons. These recommendations are howev-er not di-
rected at manufacturers, but serve only as a guide for 
operators when selecting vessels for purchase. Opera-
tors may not be aware that although they are purcha-
sing a vessel that com-plies with the standards, it could 
present them with difficulties later on. Together with 
the re-sponsible DGUV subcommittee and European 
partner bodies such as EURSAFE in Italy, the Com-
mission for Occupational Health and Safety and Stan-
dardization (KAN) is lobbying for improve-ments to the 
relevant European standards. 

To enter a pressure vessel in order to conduct mainte-
nance, repair or inspection, the worker must insert him 
or herself through a standardized oval manhole aper-
ture measuring 320 mm × 420 mm [Figure 1]. Should a 
medical emergency arise, such a small opening makes 
rescue extremely difficult, as the person cannot assist 
in extracting themselves from the vessel again through 
the opening if for example their mobility is restricted or 
they have lost consciousness. This in turn presents the 
employer with the problem of fulfilling his legal obliga-
tions, namely of ensuring that a person can be rescued 
and provided with medical care without delay. The 
“Ves-sels, silos and confined spaces” Subcommittee 
of the DGUV’s “Raw materials and chemical indus-try” 
Expert committee has drawn attention to this problem1.

Differing statutory requirements for production 
and operation
To facilitate understanding of the problem, a clear di-
stinction must be drawn between the legal spheres of 
the safety and health of workers at work and product 
safety. Figure 2 contains a sim-plified presentation of 
the European and national statutory requirements and 
the body of tech-nical regulations supporting them. 

•	 Requirements in Germany concerning the sa-
fety and health of workers at work
The German Ordinance on industrial safety and 
health (BetrSichV) is based in part on the Ger-man 
Occupational Health and Safety Act, which tran-
sposes the European OSH Framework Di-rective 
89/391/EEC at national level. The requirements 
apply to the employer. Section 11 (2) of the Betr-
SichV states that the employer is obliged to ensu-
re that in the event of an accident or emergency, 
workers and other persons can be rescued and 
provided with medical care without delay. This in-
cludes provision of suitable access and entrances 
to work equipment, and of the necessary ancho-
ring facilities for rescue equipment on and in work 
equipment.
The rules of the German Social Accident Insu-
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Figure 1: Person inserting themselves into a pressure vessel; image: R. Schuber.
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rance constitute technical recommendations for 
employers to ensure safety and health in specific 
application scenarios. Part 1 of DGUV Rule 113-
004, “Work in vessels, silos and confined spaces”, 
describes safety measures regarding work in ves-
sels, silos and confined spaces [2]. These include, 
for example, measures for protection against ha-
zardous substances and hazardous media, and 
measures providing protection against mechani-
cal and electrical hazards. Access techniques and 
emergency measures are further top-ics of this 
DGUV Rule. Annex 4 contains suitable dimensions 
for access openings. The minimum dimensions for 
the access openings are based upon the experience 

1. Access from above
Examples: tanks (vertical, horizontal), 
reactors
Access with PPE against falls from a height/
rescue equipment:
Manhole diameter: 600 mm; 500 mm if the 
nozzle length does not exceed 250 mm
Access with respiratory protection in 
addition: 
Manhole diameter: 800 mm 
Access by means of a mobile ladder: 
Manhole diameter: 800 mm

2. Access from above through inclined 
manhole 
Examples: tanks (vertical, horizontal), 
reactors
Access with PPE against falls from a height/
PPE for rescue purposes:
Manhole diameter: 800 mm;. 600 mm when 
the nozzle length does not exceed 250 mm

3. Access through manhole 
from the side (potential risk 
of falling)
Examples: distillation columns, 
silos
Access with PPE against falls 
from a height/PPE for rescue 
purposes: 
manhole diameter: 600 mm 
Access with respiratory protec-
tion in addition: 
Manhole diameter: 800 mm

4. Access from the side, 
ground level
Examples: tanks, water basins
Normal access:
Manhole diameter: 600 mm; 500 
mm when the nozzle length does 
not exceed 250 mm
Rectangular openings:
At least 0.25 m², minimum length 
of the shortest side: 500 mm
With breathing protection in 
addition:
Manhole diameter: 800 mm
Rectangular openings: At least 
0.4 m², minimum length of the 
shortest side: 600 mm

Figure 2: Suitable opening dimensions to DGUV Rule 113-004, Annex 4.

5. Access from the side, 
ground level
Examples: double-walled ves-
sels, concrete water basins 
Double-walled vessels/vessels 
with wall thicknesses > 500 mm: 
Manhole diameter: 800 mm 
Rectangular openings: At least 
0.4 m², minimum length of the 
shortest side: 600 mm

of experts from the German Social Accident Insurance, 
companies and rescue personnel.

•	 Product safety requirements
Product safety requirements apply to the manu-
facturer. They are fully harmonized in European 
law for many product areas and are therefore the 
same in all Member States of the European Union. 
Pressure equipment (such as pressure vessels) 
with a maximum pressure exceeding 0.5 bar must 
meet the essential safety and health requirements 
of the European Pressure Equip-ment Directi-
ve. The directive requires pressure vessels to be 
equipped in such a way that exam-inations can be 
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carried out safely and ergonomically: 

EU Pressure Equipment Directive, Annex I, 2.4 Me-
ans of examination: b) Means of determining the 
internal condition of the equipment must be availa-
ble, where it is necessary to ensure the continued 
safety of the equipment, such as access openings 
allowing physical access to the in-side of the pres-
sure equipment so that appropriate examinations 
can be carried out safely and ergonomically.

The role of European standards and national speci-
fications

The essential requirements set out in the European 
Pressure Equipment Directive are binding for the ma-
nufacturer. They are however formulated in general 
terms and are supported by har-monized European 
standards. Application of these standards is volunta-
ry. However, where the standard concerned is listed in 
the EU Official Journal, it gives rise to a presumption of 
conformi-ty with the essential requirements of the EU 
directive (usually presented in Annex ZA of the stan-
dard) covered by the standard. European standards 
within the scope of the Pressure Equip-ment Directive 

are developed in working groups of the European Com-
mittee for Standardization (CEN), which are supported 
at national level by mirror committees, e.g. at UNI in Italy 
or DIN in Germany. A manufacturer may however draw 
upon other specifications in order to meet the essen-
tial requirements of the Pressure Equipment Directive. 
Such specifications include the AD 2000 data sheets 
prepared by the AD working group for pressure vessels 
and published by the VdTÜV (Association of Technical 
Inspection Agencies). 

A number of these standards and specifications permit 
dimensions for access openings of 320 mm × 420 mm, 
and in some cases only 300 mm × 400 mm. An opening 
of this size makes swift and stress-free rescue in an 
emergency extremely difficult. The thickness of pressu-
re vessel walls normally prevents an opening in the ves-
sel wall being made quickly. 

Applications for revisions of standards and specifi-
cations
In order to improve the situation concerning access ope-
nings, which the OSH lobby considers to be too narrow, 
KAN and its partners have submitted applications to DIN 
for revision of the Euro-pean standards EN 13445-5, 
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Figure 3: Statutory references for product properties and operation

 Fig. 3
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Figure 4: Research work at Politecnico di Milano

Unfired pressure vessels, and EN 12953-3, Shell boi-
lers [3,4]. An application has also been submitted to the 
VdTÜV for revision of the AD 2000 body of regula-tions 
[5].

The technical standards of importance for the design 
of pressure vessels are developed at Euro-pean level. 

The Commission for Occupational Health and Safety and Standardization (KAN) unites the stake-holders in occupational safety 
and health in Germany. These parties use KAN as their common voice and benefit from the influence gained by channelling their 
position. The chairmanship of KAN rotates every two years between representatives of employers, trade unions and the state. 
The topics covered range from work equipment such as machinery, pressure equipment and personal protective equipment, 
through construction products, to ambulances and school bags. In addition, standards and specifications governing services and 
management systems of sociopo-litical relevance are also growing in importance, as are the impacts upon health for example of 
nanomaterials or the non-visual effects of artificial lighting. Issues associated with digitalization are also increasingly coming to 
the fore.

KAN’s work is supported by a secretariat. Further information: www.kan.de

For this reason, technical discussion between OSH insti-
tutions in different countries is essential if standards and 
specifications are to be improved with respect to occu-
pational safe-ty and health. Cooperation with institutions 
such as EURSAFE in Italy is an excellent example [6]. 

At the same time, KAN and the DGUV have entered into 
dialogue with manufacturers, operators, works fire ser-
vices, industry associations, trade unions, public autho-
rities, testing bodies and training institutions. The aim 
was to raise awareness of the problem and to lobby for 
larger ac-cess openings. Discussion – involved and at 
times confrontational – with the various interest groups, 
the progress made and the current state of technical pro-
gress will be reported in the next issue of the Industrial 
Research Journal.
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