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Kas ir spradziens?

PeksSna oksidésanas vai sabruksanas reakcija, kas izraisa temperaturas
vai spiediena, vai abu vienlaicigi paaugstinasanos

Avots :LVS EN 1127-1 Explosive atmospheres Explosion prevention and protection



Termini

UzliesmosSanas temperatira (Flashpoint)

* Minimala temperatura, pie kuras 1pasos testa apstaklos no skidruma
izdalas pietiekami daudz degosas gazes vai tvaiku, lai spétu
momentani vai péc pietiekama uzliesmojuma avota iedarbibas
uzliesmot [EN 1127-1]

UzliesmosSanas temperatira (Ingnition temperature)

e Karstas virsmas zemaka temperaturas, kas specifiskos testa
apstaklos, kas spéj izraisit degosas vielas (gazes, tvaiku vai putek|u) un
gaisa maisijuma uzliesmosana [EN 1127-1]



Spradziens (gazes, skidrumi un putekli)

Uzliesmosanas
avots (Ignition)

Degviela
(putekli)
(Fuel)

Skabeklis

Uzliesmosanas avois

lerobeZzojums
(Confinement)

SPRADZIENS Izkliede

(Dispersion)

DegoSa viela

Skabeklis
(Oxigen)

Spradziena trijsturis (gazes) un piecsturis (putekli)



Puteklu eksplozija (domino efekts)

Blast waves from Dust cloud formed
primary explosian

oyt Layer of dust
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Another layer of dust

secondary explosion primary explosion,
explodes

Fig. 4. Domino effect in dust explosions.



Gazes un gazu maisijumu izplatiba

Blivuma raditaji gaisa — jo gazes un tvaiki ir
smagaki, jo atrak tie nosézas, pakapeniski
sajaucoties ar esosSo gaisu un uzkrajoties
padzilinajumos, caurulvados un sahtas.

* Parasti gazes ir blivakas neka gaiss, pieméram,
propans.

* Dazam gazém ir apméram tads pats blivums ka
gaisam, pieméram, acetiléns, zilskabe, etiléns,
oglekla monoksids (tvana gaze).

* Dazas gazes ir daudz vieglakas par gaisu,
pieméram, udenradis, metans.




Degosu vielu dispersija, dalinu izmers

* Parasti miglas, aerosolu un putek|u dalinu izmeérs ir
starp 0,001mm un 0,1mm

Puteklu, kuru dalinu vidéjais izmérs ir mazaks neka
420 mikroni (NFPA), lielaka dala informacijas avotu
uzskata par spradzienbistamam, ja parbaudes
rezultatos nav noteikts citadi.

Koncentracija 60 -200 g/m3



Degosu vielu klasifikacija (gazes, skidrumi)

Kategorija Kategorijas raksturlielumi

viegli uzliesmojosas bistamas kimiskas vielas / maisijumi, kuru uzliesmoSanas
KO temperatira ir zemaka par 0 °C, virSanas temperatura zemaka vai vienada ar 35 °C un
kuras normalos apstaklos atrodas gazveida stavokli.

viegli uzliesmojosas bistamas kimiskas vielas / maisijumi, kuru uzliesmoSanas

K1 o -
temperatira ir zemaka par 23 °C
uzliesmojosas bistamas kimiskas vielas / maisijumi, kuru uzliesmosanas temperatira ir
K2 _ .- - L
augstaka vai vienada ar 23 °C, bet zemaka vai vienada ar 61 °C
a bistamas kimiskas vielas / maisijumi, kuru uzliesmosanas temperatira ir augstaka par
61 °C, bet zemaka vai vienada ar 100 °C
@ bistamas kimiskas vielas / maisijumi, kuru uzliesmosanas temperatira ir augstaka par

100 °C



Puteklu klasifikacija péc apdraudéjuma potenciala
(ASV)

Dust Explosion Classification

Dust Explosion Deflagration Index, Kst Hazard Descriptor
Classification Range (bar.m/sec)
ST-0 0 No Explosion
ST-1 1-200 Weak to Moderate
Explosion

ST-2 201-300 Strong Explosion
ST-3 > 300 Very Strong Explosion

Kst — Dust deflagration index. Measures the relative

explosion severity compared to other dusts.

I

http://www.schc.org/meetings/2009spring/present/Janicik-Dust Explosion_Data-How to ldentify and Communicate the Hazard.pdf
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Puteklu klasifikacija pec uzliesmosanas
jutiguma
Dust Explosion — Ignition Sensitivity (Chilworth)

Minimum Ignition Guidance
Energy (MIE) mJ

Conductive items should be bonded and grounded (< 10 Ohms
>100 to ground). Avoid “Propagating Brush Discharges” by restricting
use of insulating liners and coatings.

25-100 Take the above precautions and consider grounding personnel
(Resistance to ground < 102 Ohm.

Take the above precautions and control electrostatic ignition
4-25 discharge hazards from the surface of bulk granular materials
of high resistivity. Consider possibility of ignition from dust
clouds if volume is higher than 50m?3.

1-4 High sensitivity to ignition. Take the above precautions and
restrict use of insulating materials.

<1 Extremely sensitive to ignition. Precautions should be as for
flammable vapors and gases. Consider possibility of ignition
from dust clouds.

http://www.schc.org/meetings/2009spring/present/Janicik-Dust Explosion_Data-How to ldentify and Communicate the Hazard.pdf
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Uzliesmosanas célonsakariba
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Normativie tiesibu akti

Darba aizsardzibas likums 20.06.2001.

Ministru kabineta noteikumi Nr.300 “Darba aizsardzibas prasibas darba
spradzienbistama vide” 2003.gada 10.junija

* Ministru kabineta noteikumi Nr. 231 Riga 2016. gada 19.aprili (prot. Nr.
19 27|.(§) «Spradzienbistama vide lietojamo iekartu un aizsargsistemu
noteikumi»

e Citi normativie tiesibu akti
Ugunsdrosibas noteikumi, un citi



Spradzienbistamu darba vietu klasifikacija (gazes)

* 0.zona — vieta, kur spradzienbistama vide, ko veido gaisa maisijums ar
uzliesmojosu vielu gazes, tvaiku vai miglas veida, pastav visu laiku,
ilgstosi vai biezi;

* 1.zona — vieta, kur spradzienbistama vide, var dazreiz rasties normalos
darba apstaklos, veicot tehnologiskaja (darba) procesa noteiktas
darbibas;

e 2.zona — vieta, kur spradzienbistama vide, nevarétu rasties normalos
darba apstaklos, veicot tehnologiskaja (darba) procesa noteiktas
darbibas, bet, ja ta rodas, pastav tikai isu laikposmu;



Spradzienbistamu darba vietu klasifikacija (putekli)

20.zona — vieta, kur spradzienbistama vide, ko veido gaisa maisijums ar
uzliesmojosu vielu puteklu makona veida, pastav visu laiku, ilgstosi vai
biezi;

21.zona — vieta, kur spradzienbistama vide, var rasties dazreiz normalos
darba apstaklos, veicot tehnologiskaja (darba) procesa noteiktas
darbibas;

22.zona — vieta, kur spradzienbistama vide, nevarétu rasties normalos
darba apstaklos, veicot tehnologiskaja (darba) procesa noteiktas
darbibas, bet, ja ta rodas, pastav tikai 1su laikposmu.



Darba vides risku novertesana

Spradzienbistamas vides radito risku noverte:
* ne retak ka reizi gada,

* ka ari ja radita jauna darba vieta vai kada no esosSajam
darba vietam tiek veiktas parmainas



Darba aprikojums

Darba aprikojumu un aizsargsistémas darbam spradzienbistama vidé
izvélas saskana ar spradzienbistamas vides 1pasibam (uzliesmojosu
vielu vai to maisijumu fizikalajam un kimiskajam ipasibam) un risku
novertejumul.

LVS EN 60079-14/AC Eksplozivas atmosféras 14.dala: ElektroietaiSu
projektésana, izvéle un uzstadisana (IEC 0079-14:2013/cor1:2016)



Darba aprikojuma un
aizsargsistemu izveles kriteriji

Gazes, tvaiku vai miglas (markéjuma tiek apzimets ar G) raditai
spradzienbistamai videi:

0.zona — 1G kategorijas darba aprikojumu un aizsargsistémas;
1.zona — 1G vai 2G kategorijas darba aprikojumu un aizsargsistémas;
2.zona — 1G, 2G vai 3G kategorijas darba aprikojumu un aizsargsistémas;

Puteklu (markejuma tiek apziméts ar D) raditai spradzienbistamai videi:
20.zona — 1D kategorijas darba aprikojumu un aizsargsistémas;
21.zona — 1D vai 2D kategorijas darba aprikojumu un aizsargsistémas;

22.zona — 1D, 2D vai 3D kategorijas darba aprikojumu un
aizsargsistemas.



lekartu markejums

Name and address of manufaciurer
Serial number including Equipment name/type
year of manufacture

CE marking and number of
Certificaie number Notified Body responsible for the
may end with “U” monitoring of the quality system
— Component cerfificate (0102 = PTB Germany)

may end with X" specil g2 CEAG elLLK2010XYZ

oonditons for sate usa «ceag.de Made in Germany
Electrical parameters
Additional cerfficate SNr:D123456 2010 c € o Di, -" -
(optional) TB 09 ATEX 12345 :g-mvm-mm wmsaﬁ?mm
JECEx BYS 09.12345 MH -25°C up to +55°
Explosion-protection marking 112G ExdelICT6 Gb Te= 25C - +85C ——{'II-ED“Cpupt;+4l]°C marking is
(ATEX): Equipment group (1) and 112 DExtb NIC TBOC Db  IP66| Lamp: G13 60081 IEC ot required - standard for al
category (2); type of explosive equipment)
atmosphere G- gas, vapor
or mist/ D - dust Other essential information
required by the used standards

Mearking according (IEC/CENELEC)



Intended to prevent a Ex e Increased safety IEC 60079-7 1,2
potential ignition arising Ex nA Type -n protection IEC 60079-15 2
Exia Intrinsic safety ‘ia’ IEC 60079-11 0,1, 2
Intended to limit the Ex ib Intrinsic safety ‘ib’ IEC 60079-11 1,2
ignition energy of the : — —
equipment Ex ic Intrinsic Safety ‘ic IEC 60079-11 2
Ex nL Type -n protection IEC 60079-15 2
Exp Purge/pressurized protection IEC 60079-2 )
Ex px Purge/pressurized protection ‘px’ IEC 60079-2 )
Ex py Purge/pressurized protection ‘py’ IEC 60079-2 )
Intended to prevent the Ex pz Purge/pressurized protection ‘pz’ IEC 60079-2 2
SECEEE LS S sl Ex m Encapsulation IEC 60079-18 1,2
contacting the ignition
source Ex ma Encapsulation IEC 60079-18 0,1, 2
Ex mb Encapsulation IEC 60079-18 1,2
Ex o Oil immersion IEC 60079-18 1,2
Ex nR Type -n protection IEC 60079-15 2
Intended to prevent an Ex d Flameproof protection IEC 60079-1 )
ignition from escaping Ex g Sand / powder (quartz) filling IEC 60079-5 ,
outside the equipment Ex nC Type -n protection IEC 60079-15 2
Special Ex s Special protection See IEC 60079-0 0,12




Gazu un putek|u grupas

Atbilstosi spradzienbistamas vides 1pasibam (uzliesmojosu vielu vai to
maisijumu fizikalajam un kimiskajam ipasibam) izvélas sadu darba
aprikojumu un aizsargsistémas:

Il A apaksgrupas, ja péc spradzienbistamas vides 1pasibam ta pielidzinama metana,
propana, benzina un acetaldehida raditai;

Il B apaksgrupas, ja péc spradzienbistamas vides ipasibam ta pielidzinama etiléna un
dietiletera raditai;

Il C apaksgrupas, ja péc spradzienbistamas vides 1pasSibam ta pielidzinama tdenraza,
acetilena un séroglekla (oglekla disulfida) radttai.

Surface Industry
Group Il Group 1l
Electrical equipment for places with | Electrical equipment for places with an
an explosive gas atmosphere explosive dust atmosphere
Sub-Division Ignition Energy | Sub-Division | Explosive Atmosphere
[HA 260 Microjoules [HIA Combustible flyings
1B 95 Microjoules B Non-conductive dust
lc 18 Microjoules HC Conductive dust




Vielu grupas

Temperature Max. admiss. surface Ignition temperatures of inflammable

class

T1
T2
T3
T4
T5

T6

temperature s on group Il | substances in °C

electrical apparatus

IA

450 = 450
300 =300 < 450
200 = 200 < 300
135 > 135 < 200
100 > 100 < 135
85 >85<100
Classification of gases and vapours in explosion groups and temperature classes
TH1 T2 T3 T4 TS5 T6
Methane
Acetone Ethyl alcohol  Petrol Acetal-
Ethane i-amyl acetate Diesel fuel dehyde-
Ethylacetate  n-butane Aviation Ethylether
Ammonia n-butyl alcohol fuel
Benzol Heating oils
Acetic acid n-Hexane
Carbon oxide
Methanol
Propane
Toluene
Town gas Ethylene
(lamp gas)
Hydrogen Acetylene Carbon

inc

disulphide



Vadlinijas

Darba aizsardzibas prasibas darba spradzienbistama vidé

Vadlinijas tulkoja un adaptéja:
2005.gada atgadni sagatavoja A/S IBNA". 2008.gada oktobri atbilstosi izmainam

normativo aktu prasibam materialu aktualizéja:
SIA Inspecta Prevention®
Slokas iela 13,

Riga, LV-1048 _
Talrunis 67807097 ”
www.inspecta.lv VADLINIJAS

Darba aizsardzibas prasibas darba spradzienbistama vidé

Ovm Aktualizéts 2008.gada oktobri r) Inspecta

s e e

. http:/_{jWW\gfinspecta.com/Documents/Latvia/DA/VadIiniias DA prasibas _darba spradzienbista
ma_vide.p



http://www.inspecta.com/Documents/Latvia/DA/Vadlinijas_DA_prasibas_darba_spradzienbistama_vide.pdf
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DOKUMENTS PAR AIZSARDZIBU PRET
SPRADZIENBISTAMAS VIDES RADITO RISKU

* Darba vietu un darba zonu apraksts
* Procesa solu un aktivitasu apraksts

* [zmantoto vielu apraksts un / vai iekartu drosibas
parametru apraksts

* Darba vides riska novertéjuma rezultati

* Piemerojamie darba aizsardzibas pasakumi
spradzienbistamibas novérsanai

* Tehniskie pasakumi
* Organizatoriskie pasakumi
e Pasakumu plans riska samazinasanai



Zoneéjuma noteiksana

* LVS EN 60079-10-1 «Spradzienbistamas vides 10-1.dala: Zonu
klasifikacija. Spradzienbistamu gazu vides (IEC 60079-10-1:2015 +
COR 1:2015)

e |[EC 60079-10-2:2009 Explosive atmospheres - Part 10-2: Classification
of areas - Combustible dust atmospheres

* Nozaru standarti, pieméram, LVS 451-1 Saskidrinatas naftasgazes
gazapgades sistemu projektésana un uzstadiSana un nodosana
ekspluatacija
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Spradzienbistamo vietu zonesana
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Spradzienbistamo vietu zonésana (putekli)
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Spradzienbistamo vietu zonésana

varsts atklata vide



Spradzienbistamo vietu zonésana

g

Siuknis uz zemes virmas ar dranazas sistému



Paldies par uzmanibu!

WORK IN PROGRESS



