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Paedagogisk illustration af
ATEX zoner herover
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Grundlzeggende principper

1. Forhindre dannelse af eksplosive atmosfaerer
2. Undga antaendelse
3. Begreense skadelige virkninger af en eksplosion
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AFDELING 2

ARBEJDSGIVERENS FORPLIGTELSER

Artikel 3

Forebyggelse af og beskyttelse mod eksplosioner

For som angivet i artikel 6, stk. 2, i direktiv 89/391/EOF at G ru nd |&ggende prinCipper

hindre og yde beskyttelse mod eksplosioner skal arbejdsgiveren
treffe tekniske og/eller organisatoriske foranstaltninger, i
tilstreekkeligt omfang i forhold til det arbejde, der er tale om, i . .
prioriteret rekkefelge og pi grundlag af foelgende generelle 1 . FO rh N d re d anne I se af e kS p I osive atm OSf& rer
principper: o
— forhindre, at der dannes eksplosive atmosfarer, eller hvis 2, U ndga a ntandEIse

det pd grund af aktivitetens serlige art ikke er muligt

— undgl antendelse af eksplosive atmosferer, og 3. Begreense skadelige virkninger af en eksplosion
— begrense de skadelige virkninger af en eksplosion for at
sikre arbejdstagernes sundhed og sikkerhed.

Disse foranstaltninger kombineres ogleller suppleres om
nedvendigt med foranstaltninger, der hindrer, at eksplosioner
breder sig, og de skal jevnligt tages op til revision og under alle
omstendigheder, hvis der sker vasentlige @ndringer.

(Y FFT I 196 af 26 71990 < 15 Direktivet or wndret ved direktiv
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AFDELING 2

ARBEJDSGIVERENS FORPLIGTELSER

Artikel 3

Forebyggelse af og beskyttelse mod eksplosioner

For som angivet i artikel 6, stk. 2, i direktiv 89/391/EOF at G ru nd |&ggende prinCipper

hindre og yde beskyttelse mod eksplosioner skal arbejdsgiveren
treffe tekniske og/eller organisatoriske foranstaltninger, i
tilstreekkeligt omfang i forhold til det arbejde, der er tale om, i
prioriteret raekk : il

1. Forhindre dannelse af eksplosive atmosfaerer
> 2. Undga anteendelse
3. Begreense skadelige virkninger af en eksplosion

— forhindre, at der dannes eksplosive atmosfarer, eller hvis
det pd grund af aktivitetens serlige art ikke er muligt

— undgd antendelse af eksplosive atmosferer, og

sikre arbejdstagernes sun og sikk

Disse foranstaltninger kombineres ogleller suppleres om
nedvendigt med foranstaltninger, der hindrer, at eksplosioner
breder sig, og de skal jevnligt tages op til revision og under alle
omstendigheder, hvis der sker vasentlige @ndringer.

(Y FFT I 196 af 26 71990 < 15 Direktivet or wndret ved direktiv
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Grundlzaeggende princip nr. 1
Udklip fra EU-kommisionens ikke-bindende vejledning i gennemfgrelse
af direktiv 1999/92/EF

PROCESS ENGINEERING A/S

3.1.4 Forhindring eller begraensning af dannelse af eksplosiv atmosfzre i nerheden af anleg

Det ber sa vidt muligt forhindres, at der dannes farlig eksplosiv atmosfeere uden for anlag. Dette kan
opnas ved hjzlp af lukkede anlg. Anlegsdelene skal saledes have en tet konstruktion. Disse anleg
skal udformes saledes, at der jkke optreder nevnevardige lekager under de driftsbetingelser, der kan
forventes. Dette skal bl.a. sikres gennem regelmaessig vedligeholdelse.

Er det ikke muligt at forhindre udslip af brandbare stoffer, er det ofte muligt at forhindre dannelse af
farlig eksplosiv atmosfeere ved hjzlp af ventilation. Til vurdering af ventilationsforanstaltningernes
effektivitet inddrages folgende aspekter:

I forbindelse med gasser, dampe og tager forudsztter dimensioneringen af en ventilation en
vurdering af den maksimale mangde (kildestyrke) gasser, dampe og tage, der eventuelt
frigeres, kendskab til kildens placering samt til spredningsforholdene.

Med hensyn til stov frembyder ventilationsforanstaltninger generelt kun en tilstreekkelig
beskyttelse, hvis stovet opsuges pa det sted, hvor det dannes, og der samtidig sikkert
forhindres farlige stovaflejringer.

I bedste fald kan en tilstraekkelig ventilation resultere i, at eksplosionsfarlige omrader
forebygges. De nvnte begraensende forhold kan imidlertid ogsa medfere, at der kun opnas
en nedszttelse af sandsynligheden for, at der vil forekomme farlig eksplosiv atmosfere, eller
en nedszettelse af de eksplosionsfarlige omraders (zoners) dimensioner.

Det anbefales at foretage stikprovekontrol af lokale og tidsafthengige koncentrationer, der opstar under
vanskelige driftsforhold.

Hvor teet skal en teet
konstruktion veere?
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Grundlaeggende princip nr. 1:
Forhindre dannelse af eksplosive atmosfaerer

Vejledninger i zoneklassifikation — forhindring af udslip ved

teethed?
Beredskabsstyrelsens vejledning af 30. juni 2003

« EN60079-10-1
Model code of safe practice Part 15: Area classification for

installations handling flammable fluids

* Og flere andre.....

Emnet er st@rrelse og form af zoner — ikke taethed!

PROCESS ENGINEERING A/S



Enhanced Tightness P

PROCESS ENGINEERING A/S

Hvornar er en samling teet nok og
sikker nok til, at udslip ikke kan
forventes?
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Hvornar er en samling taet nok og sikker nok til, at udslip
ikke kan forventes?

EN 1127-1:2011 Eksplosive atmosfaerer — Forebyggelse og beskyttelse
mod eksplosion — Del 1: Grundlaeggende begreber og metodik

Annex B.2 (informativt) Definerer begrebet: Durably Technically Tight

B.1 General

The formation of a hazardous explosive atmosphere outside the equipment can be prevented or limited by
means of the tightness of the equipment. Here, a differentiation is made between:

— equipment which is durably technically tight;
— technically tight equipment where the escape of flammable materials is due to operation.

NOTE1  When designing equipment for the handling of flammable gases, liquids and dusts, the materials should be
selected such that they are able to withstand the mechanical, thermal and chemical stresses to be expected. Dangers
resulting from reactions of the surface material with the flammable mixtures shall be ruled out.

NOTE2 When selecting the materials, the corrosion behaviour should be considered. For surface abrasion,
allowances should be taken into account when calculating the surface thickness; as a basic protective measure against
pitting corrosion the appropriate materials should be selected and, particularly, also the proper preservation measures be
performed during phases of standstill.
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Udklip fra EN1127-1:2011
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B.2 Equipment which is durably technically tight

Ds Dansk standard 3, udgave
a) Inthe case of equipment which is durably technically tit__;ht, no release is to be expected.

b) Equipment is regarded as durably technically tight, if:
1)

2)

2011-08-01

it is constructed such that it remains technically tight due to its design; or

its technical tightness is permanently ensured by means of maintenance and supervision.

Ise

_ Forebygge€

i tmosfaerer /€
Eksplosive a B rer = losion
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¢) Equipment with a durably technically tight construction does not cause any hazardous areas in its
surroundings while closed.

d) Examples of equipment which is durably technically tight are:
1)

welded equipment with:

" tion and

\osion preventie ogy
: eres — EXP methodo
Explosive au;:?‘p:‘ . Basic concepts wnd
protection =

i)

detachable components where the required detachable connections are rarely detached
due to operation and are designed like the below-mentioned detachable pipework connections
(exception: metallically sealing connections);

DANSK STANDARD
Danish S

Kollogievel &
k2020 Chasatiesnd
ot 44520966101

yax 45398601 02
donch standard @
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Udklip fra TGRS 722

4.5.2
(1)

Bei Anlagenteilen, die auf Dauer technisch dicht sind, sind keine Freisetzungen zu
erwarten.

(2)

Auf Dauer technisch dichte Anlagenteile

Auf Dauer technisch dichte Anlagen sind vor Inbetriebnahme bzw. Wiederinbe-
triebnahme, nach Anderungen oder Reparaturarbeiten als Ganzes oder in betroffenen Ab-

schnitten auf Dichtheit zu kontrollieren. Das geeignete Verfahren ist in Abhdngigkeit vom An-
wendungsfall festzulegen. Geeignete Verfahren kénnen z. B. sein:
1.

fur Gase und Dampfe: schaumbildende Mittel oder Lecksuchgerate,
2.

far Staube: regelmalige Kontrolle auf Staubaustritte und -ablagerungen sowie auf sicht-
bare Defekte oder Beschadigungen

(3) Die im Folgenden bewerteten Dichtungen sind hinsichtlich der Stofffreisetzungen in die
Umgebung bewertet. Ob die hier beschriebenen Dichtungsprinzipien auch zur Vermeidung des
Sauerstoffeintrags in die Anlage herangezogen werden kénnen, ist im Einzelfall zu bewerten.
(4) Anlagenteile gelten als auf Dauer technisch dicht, wenn
1.

sie so ausgefiihrt sind, dass sie aufgrund ihrer Konstruktion technisch dicht bleiben
oder

2. ihre technische Dichtheit durch Wartung und Uberwachung sténdig gewéhrleistet wird.
(5)

Anlagenteile, die auf Dauer technisch dicht sind, verursachen durch ihre Bauart in ihrer
Umgebung im ungedéffneten Zustand keine explosionsgefdhrdeten Bereiche.

PROCESS ENGINEERING A/S
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Udklip fra EN1127-1:2011

e) Examples of pipework connections which are durably technically tight are:

1) non-detachable connections, e.g. welded;
2) detachable connections which are rarely detached due to operation, e.g.
i) weld-lip seal flanges; —
ii) tongue and groove flanges;
iii) projection and recess flanges; A
iv) flanges with V-tongues and V-tongue seals; Li
V) flanges with smooth sealing strips and special seals, soft packings of up to PN 25 bars,

metallic insert gaskets or metal-coated gaskets, provided in cases of using DIN flanges,
calculatory verimication gives sufficient safety as to the yield strength;

vi) metallically sealing connections, with the exception of cutting and clamping ring Tongue and Groove Flange
connections, In INes of drameters exceeaing DN 32.

o= N,
L_i il / D2
\\\ —_— v/ o

@'.

1 OOV
»fféssmmmwmw&mmmim&m = mmme«mmmmm T,
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Teetning iht. EN1127-1:2011 PIPEOTECH DeltaV-seal, full metal seal

Nr. 1.7.4 Rorledning med flanger og aflukningsventiler

Klassifikation | Se ogsa figur 3.4

Zone 2 1 m fra udslipskilden og forlanget til terran.
Der er normalt risiko for lekage ved flangesamlinger pa rerledninger der

udszttes for pavirkninger 1 form af fx trykstod eller termisk udvidelse.

For ventiler ma riskoen for lakage vurderes for den aktuelle type.

Forudszetning for klassifikation — Fysiske data for produkt

Flammepunkt: Lavere end produkt- eller omgivelsestemperatur + 10°C

Relativ vaegt af dampe: Storre end luft

Seal 2 - DeltaV-seal
Seal 1 - media seal Seal 3 - environment seal

| Figur 3.4: flangesamling pa rorledning med veeske. Eksempel 1.7.4.
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Standard EN1127-1:2011 er aflgst af 2019
udgaven.

Begrebet ”Durably Technically Tight” er aflgst af
“Enhanced Tight”.

Definitionen er a&ndret til en mere risikobaseret
tilgang, mindre deskriptiv end tidligere. Faerre
eksempler.

TRGS 722, Technische Regeln fiir Gefahrstoffe,

Vermeidung oder Einschrankung gefahrlicher
explosions-fahiger Gemische, Ausgabe Februar 2021

Er meget inspireret af EN1127-1:2011, dog flere eksempler
Retsvirkning i DK — ukendt, formodentlig ingen
Retsvirkning i BD — kendes ikke

PROCESS ENGINEERING A/S

B.3 Enhanced tightness

In the case of equipment with enhanced tightness, releases are not expected nor are any explosive

atmosphere foreseen in its surroundings.

NOTE1 Equipment with a negligible release or fugitive emissions can be considered enhanced tight

subscequent to an explosion risk assessment

Equipment is regarded as enhanced tight only if:

— itis constructed such that it maintains enhanced tightness during the life-time due to its design for
the specific application according to the intended use stated by the manufacturer of the equipment;

— it is permanently ensured during normal operation and expected malfunctions by means of
documented maintenance.

MOTE2  The enhanced tightness can depend on the application: in this case the user of the equipment performs

a risk assessment to demonstrate the absence of any releases. This, for example, can be related to detachable

components, detachable connections with pipeworks, fittings or blinding covers, flanges and seals or any solution

covered by standardization which ensures performance against leakage.

Examples of equipment with enhanced tightness are:

— welded equipment;

— canned motor pump with safety tight nozzles flanges;

— magnetically coupled seal-less pump with safety tight nozzles flanges;

— glandless fitting with permanent magnetic drive with safety tight nozzles flanges;

— double seals applied on revolving or traversing shafts, provided with equipment suitable to exclude
significant releases also during abnormal operation, for instance with an external fluxing fluid

(release sealing or conveying) and monitoring of such fluid, for instance with an analyser;

— gas cylinder properly stored and handled provided with closed valve, cap on the connection hole
and valve protection.
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Hvordan sikres det at udstyr er “"Vedvarende teknisk
teet”?

Udstyr kan veere:

Instrumentering:
* Tryktransmittere

Ventiler
Pumper
Rorevaerker

Flowmalere

Vedvarende teknisk taet
tilslutning af flanger vha.
kvalificerede pakninger/
dokumenteret vedligehold

P

Udstyr

P

PROCESS ENGINEERING A/S
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Udsnit fra EN1127-1:2011

B.2 Equipment which is durably technically tight

a) Inthe case of equipment which is durably technically tight, no release is to be expected.
b} Equipment is regarded as durably technically tight, if:
1) it is constructed such that it remains technically tight due to its design; or
2) its technical tightness is permanently ensured by means of maintenance and supervision.

¢) Equipment with a durably technically tight construction does not cause any hazardous areas in its
surroundings while closed.

d) Examples of equipment which is durably technically tight are:

1) welded equipment with: Seal face contact Sarvtar it

i) detachable components where the required detachable connections are rarely detached
due to operation and are designed like the below-mentioned detachable pipework connections
{exception: metallically sealing connections);

ii) detachable connections with pipewarks, fittings or blind covers where the required
delachable connections are rarely detached and are designed lke the below-mentioned
detachable pipework connections;

sip/cIP

SIP/CIP In Drain

2) shaft passages with double-acting axial seal ring (e.g. pumps, agitators);

<N BS= polished Surfaces
Debris well/ K

Sanitary Gland

3) canned motor pumps;

4) magnetically coupled seal-less pumps;
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Udsnit fra EN1127-1:2011, annex B.2, d),2-3 PROCESS ENGINEERING A/S

detachable conneclions are rarely detached and are designed like the below-mentioned
detachable pipework connections;

2) shaft passages with double-acting axial seal ring (e.g. pumps, agitators),
3) canned motor pumps,

4) magnetically coupled seal-less pumps;

Standard Pump Canned Motor Pump

Outlet

Pump casing

Stator for
Frame the “canned” motor

.
rd

Inlet

~
Impeller

Rotor for
the “canned” motor

The structure in which the pump and motor are integrated and the liquid being

Feaks-momthe-shaftseat handled is sealed in makes it leak-free.



Enhanced Tightness

2)
3)

4)

Udsnit fra EN1127-1:2011, annex B.2, d),2-3

detachable conneclions are rarely delached and are designed like the below-mentioned

detachable pipework connections;

shaft passages with double-acting axial seal ring (e.g. pumps, agitators);
canned motor pumps;

magnetically coupled seal-less pumps;

Outer magnets

Bearing
Inner magnets
. _ 5 Impelier
Do_nrau:}menrs e Pump housing
rive shaft Pumped fluid
Motor

Figure 2.Schematic diagram of a magnetic drive pump
(for cross-section, indicated by dotted line, see Figure 3)

PROCESS ENGINEERING A/S
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Udsnit fra EN1127-1:2011, annex B.2, d),2-3

EM 1127-1:2011 (E)

scais with sali-pdiuating packings;

5) mngnvdmathumingF-Hhaapamﬂupmagnlubrmsﬂmﬂrmwm.ﬁmﬂ

&) glandless fitlngs with permanant magnetic drive,
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Selvjusterende dobbelt
pakning (tallerkenfjedre)

Husets teetning udfert
med sikring mod
udblaesning (tongue and
groove)

4 19 15 A4

T
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Saderinge
Huspakning
Spindel
Pyramideskive
Spindelpakning V-ringe
Spindeipakning topring
Trykbesning
Tallerkenfiede
Lasehiik
Spnoeimetrik
Skive

Handitag

Greb

Boilt

Moirik

Stop bol

Moirik / skive
Lasepal
Antistatisk sikring
O-ning

Motk

PROCESS ENGINEERING A/S

Materiale

Ruestirit stil CFEM el. WCB
Rustint stal CF3M el. WCB
Rustint stal CFEM / AISIZ 16
CTFE (25%C 75%PTFE)
PTFE

Rustir stal AISIZ6

CTFE (25%C T5%PTFE)
MG1241 (5%C 20%R 7T5%FPTFE)
RTFE (25% Glas T5%PTFE)
Fustint stil AISI304

Rustint stal AISIS01

Fuestint stil AISI304

Fustint stal AISI304

Fuestint stil AISI304

Rustin stal AISI30Y

Vi

Russiirit stal AISI304

Ruestirit stil AISI30N

Rustint stal AISE04

Rustint stal AISI304

Fustint stil AISI304

Rustiri stal AISIZ16

FPM

Rustiri stél AISI304



Grundlaeggende principper
1. Forhindre dannelse af eksplosive atmosfaerer

2. Undga antaendelse
3. Begraense skadelige virkninger af en eksplosion

w

Opfordring
Kan udslip fjernes eller elimineres?
Det kan vaere bedre at bruge penge pa et taet anlaeg
end pa ATEX komponenter.
Stil krav til leverandgrer af udstyr og komponenter.
Vurder risici-selvom der er ingen ATEX zoner er.

P
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