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Members

All mills producing kraft pulp and Domsj6 in Sweden (22 mills), and
Borregaard in Norway

Recovery boiler manufacturers (Andritz and Valmet)
3rd party (Dekra and Kiwa)

Swedish Paper Industry Workers' Union
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Purpose

To work for increased understanding of the recovery boiler process, with a
special focus on operational and personal safety.

To work for and promote good standards for both the inner and outer
environment around the boiler.

To publish recommendations regarding construction and installation of
recovery boilers with auxilliary equipment and necessary buildings, in
part based on incident statistics from mills in sweden and around the
world.

To follow up on and keep records of incidents.

To monitor and contribute to the development of recovery boiler
technology by following research and development projects in the field.

To work for availability of competence resoursers in concession matters for
all member mills.
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Organization
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Recovery Boilers in Sweden and Norway

Fall 2023
- New recovery boiler at Frovi mill starting up

Fall 2022
- New recovery boiler at Metsa board Husum starting up

Spring 2019
- Increased capacity Smurfit Kappa Pitea

Autumn 2018
- Increased capacity recovery boiler SCA Ostrand

Autumn 2016
- Increased capacity recovery boiler Sodra Cell Varo

Autumn 2013
- The boiler in SCA Munksund was converted to single drum
- New evaporator line in BillerudKorsnas Skarblacka
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Recovery Boilers in Sweden and Norway
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Reported incidents
- Amount of incidents
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Reported incidents

- Down time [h]
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Standardization

SIS, Reproduction in any form without pemission is prondited.

Copyrght S ny o
SVENSK STANDARD

SS-EN 12952-1

Faststa 11

UUUUUU

- We are members in the Swedish
Sta n d a rd izatio n’ S | S g::tin;ﬁ::na‘nnor och hjélpinstallationer —

Water-tube boilers and auxiliary installations —
Part 1: General

- We are represented in the Swedish

Working Group TK285, Boilers

SIS, Reproduction in any form without pemission is prohidited

EUROPEAN STANDARD EN 12952-1
NORME EUROPEENNE

- We take part in the CEN Standardization SRR e
work for the boiler standard: EN 12952,
“Water tube boilers”
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Standardization

Since november 2017 Sweden has a new
regulation for pressurized devices (AFS 2017:3)

Im!oortant changes, relevant to recovery Anvandning och kontroll av
boilers are: trycksatta anordningar

Arbetsmiljoverkets foreskrifter om anvdndning och kontroll
av trycksatta anordningar

- Inspection of boilers

- Assessment of remaining lifetime, routines,
journal keeping

- Certification of boiler operators
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Recommendations

The SNRBC has 40 recommendations, divided in areas like:

B: Construction and equipment

C: Operation and operational disturbances Rekommendation frén
Sodahuskommltten

Acwiens vdhas o s badamie tramgs =

B: Konstruktion och utrustning ) NrB1

Utgiva 3, september 2013

Sodapannans konstruktion och utrustning

) Foreligzande rekommendation B 1, bygger pd och kau:pmem ivissa deL\r d.u

M. Titel harmoniserade standarden SS-EN 12652, Rel Bl och
utrustningsdetaler som i praktiken visat sig framja personsakerhet och driftsikerhet
Rekommendationerna ar framst avsedda ar tillampas ndpweknr.ng av nya sodapannor,
men kan dver fjina som riktlinjer vid ombyzgnad av dldre sodapannor

B1 Sodapannors konstruktion och utrustning A omnentatons 1700k B 10 bt et vaund s i v et B 15 ock B 19
har gverforts il deona rekommendation B 1

Pdﬁommdgnde .mxstmnpx szt dempelpau!formdz somgesndmu
anses av S kumna ge sakerhet

B2 Sakerhet i sodahusbyggnader

Hinvisningar

Foreslrifter
Ewop.\pu.\mmrs och Ridets direktiv 97/23/EG, Pressure Equipment Directive (PED)
AFS 1999:4, "Tryckbirande anordningar™

C: Drift och driftstérningar e
BER. Boverkets konstuktionsregler

Standard
Europastandardserien EN 12052 (svensk standard med beteckming SS-EN 12952)

Rekommendarioner
Nr. Titel T et
C1 Information om kritiska tillstdnd och handelser i sodahuset.
2 Information om sodapannedrift samt férebyggande och atgirdande
av driftstdrningar. s, T T e o

Updating of the recommendations every third year
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Recommendations approved
2022-2024

*B2 Safety in boiler house buildings

*B4 Design of and equipment for melt dissolvers.

*B5 Safety equipment in boiler houses.

*B8 Emergency shutdown and rapid drainage of recovery boilers.

*B9 Steam soot blowing systems and soot blowers for recovery boilers.

*B10 Monitoring of water circulation and material temperatures in recovery boilers.

*B12 Backup power in boiler houses.

*B15 Recommendations on measures to prevent leakage of ion exchange resin into boiler water.
*B17 Design and operation of the black liquor evaporation system - .

*C5 Preventive measures and monitoring to create and maintain a coating and corrosion inhibiting
boiler water buffer.

*C10 Information on drum level problems and their causes and remedies.

*D6 Ongoing supervision and logging on recovery boilers.
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Certification
of recovery boiler operators

The minimum accepted recovery boiler experience until examination and
certification is 2 years

All certificates need to be updated/renewed each 7t year

The “re-examination test” is web-based and divided into three main parts:
- Recovery boiler design
- Combustion optimization

- Safety

Education adopted to also suit the knowledge requirements for boiler
operators in the renewed Swedish regulation of pressurized devices
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Certification
of recovery boiler operators

Knowledge requirements in the renewed Swedish regulation of

pressurized devices (AFS 2017:3):

Kategori

Knowledge of the regulation for pressurized devices

Boiler principles: thermodynamics, superheated steam,
phase transitions

Boiler construction

Risks during start and stop of boiler

Monitoring and safety system of boiler

Emergency situations and how the operator should act

Properties of steam, water and oil at temperatures
exceeding 110C

Special risks in boilers where heat can be accumulated and
how to prevent these risks

Boiler control system

Boiler alarms related to safety and critical to safety

Fardighet eller kunskap

2

3

Ha kunskaper om kraven for pannor i dessa foreskrif-
ter:

- Fortlopande tillsyn

- Pannans livslangd

- Kontroll

- Overvakning

X

X

Kanna till de grundlaggande principerna bakom pan-
nor: termodynamik, 6verhettning och fasomvandling.

Kunna ISO-standardenheter for temperatur, tryck,
massa, densitet och energi.

Kunna beskriva hur pannan och de huvudkomponen-
ter som ar forbundna med pannan fungerar.

Ha grundlaggande kunskaper om de risker som finns
vid start och stopp av en panna.

Ha grundlaggande kunskaper om de risker som finns
med eldning av olika branslen.

Kunna beskriva och forstd en pannas évervaknings-
och sakerhetsutrustning, varfor de finns, hur de funge-
rar och vilka atgarder som ska vidtas nar de aktiveras.

Ha kunskaper om de nodsituationer som kan upp-
komma vid anvandning av pannor och hur en [pann-
operator] ska agera vid dessa nodsituationer.

Kanna till krav vid standig och periodisk 6vervakning.

Ha kunskaper om egenskaper hos dnga samt vatten
och olja som hanteras 6ver 110°C.

Veta vilka sarskilda risker som finns vid eldning av
pannor dar restvarme kan ackumuleras i farlig mangd
och hur dessa risker forebyggs.

Veta hur de styr- och reglersystem som sakerstaller att
pannan halls inom tillitna varden fungerar.

Kanna till vad som skiljer sakerhetsrelaterade och
sakerhetskritiska larm fran 6vriga larm.
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Process control, phase
3

Critical conditions
Operation and
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operation, case study

Final presentation of
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Experience sharing day

Operators and other persons from member companies meet and discuss important
topics.

2023 the topic was
” Incidence handling and emergency shut downs”

e 30 operators from swedish mills got the opportunity to work discuss incidents
reported to the committee, with presentations on how they would have handled
similar situations at their mills.

e Regulations, norms, recommendations
* Discussions

The topic for 2024 is still being planned.
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Prioritized projects 2024

Risk Analysis Recovery Boiler (continuation) — SIL classification
Guidelines on risk analysis of recovery boiler incl

- required safety functions in a recovery boiler

- by SNRBC recommended SIL-level (Safety Integrity Level) for
each safety function

- Added chapters on what should be included in boiler testing

Smelt run-offs
- Bench marking study based on data from many swedish mills, to
analyze the effects of different mill-parameters on the smelt run-

off phoenomena

Al powered search tool for recommendations
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Risk analysis, recovery boiler

Goals of study

« Comprehensive listing of all requirements related to safety
functions, ensuring nothing is overlooked.

- Clear identification of the source for each requirement
associated with the safety functions, providing transparency
and traceability.

- Detalled description of the risk event each safety function is
Intended to protect against, outlining the purpose and
necessity of each function.

« Specification of the minimum Safety Integrity Level (SIL)
requirement recommended by the Sodahuskommittén for
each safety function, setting a clear standard and expectation
for safety performance.

forfattare sidnummer Amne
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Risk analysis, recovery boiler

Contents of final report:

« Compilation of current regulations and standards applicable to the project.

« Description of work methods used in risk analysis for the new Safety
Instrumented System (SIS).

« Calibration of the Risk Graph, ensuring accuracy and reliability in risk
assessment.

« Detailed breakdown of safety functions, categorized into specific areas:
* Black Liquor & Steam (black liquor and the boiler pressure vessel)
* Furnace
« DNCGs and vent gases
« Start-up oil burners
* NCGs and Methanol/Turpentine

« Categorization and block division of final elements when the SIF (Safety
Instrumented Function) is triggered.

« Differentiation between the SIF and the old concept of "Emergency
Shutdown", providing clarity and updating the terminology for current
standards.

forfattare sidnummer Amne
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Forebild i SS-EN-1034-16 - Maskiner for papperstillverkning

SS-EN 1034-16:2012 (E)

Table 2 — List of safety functions, Performance Level and Safety Integrity Level specified in this European
Standard
Clause of this Safety
Safety function European E:‘:f::rgfr;;i” Integrity Level
Standard (at least)

interlocking of guards on inrunning nips 526 PLd SIL2
start-up waming (interlocking function) 534 PLc SIL 1
emergency stop of sectional drives 543 PLd SIL 2
emergency stop of linear or swivelling moved parts 54.3 PLc SIL 1
prevention of unexpected start-up of the sectional drives 5.5.2 PLd SiL2
feedback-function of the device for prevention of unexpected start-up 5,52 PLc SIL 1
limitation of maximum speed 56.3 PLc SIL 1
limitation of crawl speed (conditions see 5.6.4.a) 56.4a) PLc SIL 1
limitation of crawl speed (conditions see 5.6.4 b) 5.6.4 a) PLd SiL2
interocking of guards (interface to crane control) 5114 PLc SIL 1
hold-to-run function for applying doctor blades 5126 PLb SIL 1
interdocking of guards on outer rolls 519.2 PLd SiL2
E;?nrg)cking of guards on rolls (rolls without inrunning nips and wrapping 5194 PLc SIL 1
safety function protecting water jet knives, tail cutter and severing devices |5.20.1 PLd SIL 2
int j i i i i i ins and




Sikerhetsfunktion

Klausul i Standard eller
SHK-rekommendation

SHK rek
lagsta SIL

Sikerhetsfunktion

Klausul i Standard eller
SHK-rekommendation

SHK rek
lsgsta
SIL
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Sikerhetsfunktion

Klausul i Standard eller
SHK-rekommendation

SHK rek
lagsta
SIL

Oljeel

dning

Luteldning

Pannans Tryckkarl

Olja Lagt tryck startvillkor eldning ej uppfylida SHK-B1 20.2.4 Angdom Hogt tryck

Olja Hogt tryck Loprannekylning ej i drift SHK-B1 20.2.4 Angdom HHH niva

Olja Hég Temperatur EN 12952-8 4.2.2 smaltldsare Lag niva SHK-B1 20.2.4 Angdom LLL niva

0Olja LagTemperatur EN 12952-8 4.2.2 Sotanga Passhit Vattentvatt SHK-B1 20.2.4 Utgdende dnga Hig temp

Tandbrdnnare ej i startposition EN 12952-8 4.4.2 Antal oljebrénnare i drift SHK-B1 20.2.4 o
Tandbrinnare Lagt tryck Gasol EN 12952-8 4.4.2, 6.1.5 Lut Lagt fléde fére Start SHK-B1 20.2.4 SOta nga

Oljelans ej i position

EN 12952-8 4.4.3

Lag torrhalt lut

S5HK-B1 20.2.4, 20.2.5

Sotanga Lag temp

SHK-C1 6.4

Felaktigt tindlige EN 12952-8 4.4.2 Lutledning Lagt tryck SHK-B1 20.2.4 Soténga Passhit Vattentvitt

Tandbrannare Falsk indikering EN 12952-8 4.4.2 Lut Lag temperatur SHK-B1 20.2.1 - - -
Tandbridnnare tander gj EN 12952-8 4.4.2 Lut Hig temperatur SHK-B1 20.2.1 Loprannekylnlng
Huvudflamma Falsk indikering fére start EN 12952-8 4.4.3 Lutsprutor ej stangda SHK-B1 20.2.3 Léprannekylning Lagt tryck

Huvudflamma Start Ovdntat bortfall

EN 12952-8 A

Misslyckade startfrsik EN 12952-8 4.4.2, 6.5.7 Primarluft Lagt fldde SHK-B1 %0.3.5 Léprannekylning Lagt flade

SHK-C1 6.4

o " o N " EN 12052-8 A R R -

Brannare Nodstopp EN 12952-8 4.2.1, 6.4.2 Sekundarluft Lagt flode SHK-B1 20.9.5 Laprannekylning Hog temp
Brinnare Primarluft Lagt tryck EN 12952-8 4.4.3,5.1.1 Primarluftsfldkt ej i drift EN 12052-8 A.2.3,5.1 Kylvattenpump €] i drift
Brannare Eldning Startvillkor ej uppfyllda EN 12952-8 4.4.2, 6.1.1 Sekundarluftsflikt ej i drift EN 12952-8A.2.3,5.1 L - k
Brdannare Eldning Bortfall driftsvillkor EN 12952-8 4.4.2, 6.1.1 Rikgasfliktar e] i drift EN 12952-8 A.2.3, 5.1 osa rta n
Vadring erfodras EN 12952-8 4.4.2, 6.5 Rikgasvag ej Sppen SHK-B1 20.2.5 Lésartank Hog Densitet

EN 12952-8 A.2.3, 5.2
Kraftforiuft EN 12952-8 4.4.3 Felaktig Luft/Bransle-kvot ;}-:k_:zjf-l w2 Lasartank Omrarare Stopp

-C1 6.
., N EN 12952-8 A ] .

Instrumentluft Lagt tryck EN 12952-8 4.4.3 Kraftforluft ShK EIJ’ - Lasartank Lagt Flode Svaglut

EN 12952-
sdkerhetssystem ur funktion EN 12952-8 4.4.3 Instrumentluft Lagt tryck ;I—:K_;J:DS; - Lésartank Lag Niva
Brannare Primarluft Lagt flide EN 12952-8 4.4.3, 5.1.1 Twattvatten till lutférvdrmare SHK-B1 20.2.4 Lésartank Hig NivaMiva
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Thank You!

Forbattrar personsdakerheten och

"."F..?'.‘?T?'ﬁ‘ el LA driftsdkerheten fér sodahusprocessen
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