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1. GENERAL
1.1. Introduction and Project Scope of work

Neste has a target to increase its renewable diesel production capacity in Rotterdam with
a new NEXBTL2 Unit; in particular the units in RDCG scope of work are:
e Units in MNA Area:
o Process Units:

» Heat Treatment Unit (HTU) Unit 11;
= Pretreatment Unit Unit 12;
= NExBTL Unit 21;
=  Hot oil Unit 57;
o Auxiliary Units, Utilities and Offsites:
» Tank Farm (MNA) Unit 42;
= Utilities (MNA) Unit 53;
»  Waste Water Treatment (MNA) Unit 61;
» Flare System Unit 67;
=  Fire Water Unit 86;
o Other Units:
» Technical Buildings (MNA) Unit 76;
* |nterconnecting (MNA) Unit 81;
* Interconnecting (Corridor) Unit 82,

e Units in Existing Refinery:
o Auxiliary Units, Utilities and Offsites:

» Existing Tank Farm (Refinery) Unit 40;
* New Tank Farm (Refinery + Blake) Unit 41;
= Jetty Loading Expansion Unit 46;
= Utilities (Refinery) Unit 52;
»  WWT (Refinery) Unit 60;
o Other Units:
»  Civil/Industrial Buildings Unit 70;
» Technical Buildings (Refinery) Unit 75;
» |nterconnecting (Refinery + Blake) Unit 80.

New process, utilities and storage units are essentially located outdoors; in some cases,
the process equipment (e.g.: compressor) are located in partially enclosed area but still
to be considered as an area where the natural ventilation is mainly present; in following
two cases at MNA the new facilities are totally enclosed into a process structure:

- facilities associated to pretreatment of feedstock,

- fire water pumps and associated diesel storage drum.

The expansion facilities will comprise, in terms of civil works, also the provision of:

- new buildings at Refinery Area: Secondary Substation and Laboratory;

- revamping/extension/refurbishing of existing buildings in the Refinery Area:
Substation and Operation Building Centre;

- new building at MNA: Main Substations and Operator Building.
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1.2.

1.3.

Scope of Present Document

Present document establishes the design criteria related to Passive Fire Protection to be
adopted during Project development; as general note the following shall be taken into
account:

- Fire scenario areas from both the new and the existing plants shall be considered for
passive fire protection for all new facilities in Project scope of work.

- Fire scenario areas generated by the new facilities in Project scope of work may
reach the existing plants. In this case the need for passive fire protection of the
existing plants shall be reviewed, documented and approved by Neste on a case by
case basis.

Fire Protection Workflow

The ultimate goal of project HSE activities is that all process installations are safe, also

against fire hazards, these are environmentally sustainable and fulfil all legal and Neste

requirements. Several risk analyses related to fire, siting and lay-out risks will be carried

out according Neste procedure (ref. [4]) to ensure HSE goal are fulfilled. It is also

important to ensure that requirements of local legislation are reviewed and implemented,

checking of this is a part of analysis.

The general approach to fire protection at Neste is HAZARD based and the approach for

passive fire protection is:

- W103 (ref. [5]) defines the concept of fire scenario area and minimum spacing
requirements;

- L104 (refer to exhibit 1 to present document) sets basic requirement for fireproofing
(i.e. passive fire protection).

Fire Protection Design Process for new installations is as follows:

1. Define the fire scenario area(s).

2. Identify fire hazard (fire type and duration of fire i.e. scenario) of equipment based
on content (chemical properties and process conditions) and equipment type (“FHA
part 17).

3. Perform “Consequence Analysis” of potential accident originated by hazardous
equipment.

4. Perform “Major Hazard Identification” and “Layout Risk Analysis” for new units/major
equipment - avoid domino effects and ensure adequate separation distances.

5. Develop preliminary design for fire protection.

a. Fireproofing shall be uniform for the whole structure and shall be based on fire
scenarios (or 30 min jet + 60 min pool fire) according to L104.

b. Identification and definition of fireproofing/protection of Safety Ciritical
Equipment needed for safe unit shut down.

c. Firefighting system design shall be designed according to Active Fire
Protection Standard as a minimum.
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d. Definition of Gas Detectors, Fire Detectors and Surveillance Cameras shall be
based on (fire) hazard of equipment and experience. FHA and HAZOP shall
give the input to equipment amount and locations.

Perform “FHA part 2” to check that the preliminary design is adequate to detect fires

and leakages and to prevent escalation of the situation to adjacent equipment and/or

units.

Perform “HAZOP and LOPA” (typically HAZOP identifies some additional detection

needs).

Modify design based on PHAs (i.e. FHA, HAZOP and AEA) results.

Generate Fire Pre Plan and Fire protection documents (description of the systems).
. Verify the integrity of fire protection equipment.
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1.4.

1.5.

1.6.

Updating of Present Document

Present document may be updated during Project development on the basis of
review/analysis developed according to Ref. [4] as described in above paragraph 1.3.

Acronyms and Abbreviations

AEA Action Error Analysis

API American Petroleum Institute

ASTM American Society for Testing and Materials

FHA Fire Hazard Analysis (note: in current revision of Six Step Procedure

(ref. [4]) the analysis is called Fire Risk Analysis, anyhow Neste
informed that proper name which will be used in future is Fire Hazard

Analysis)
HAZOP HAZard and OPerability
HSE Health Safety Environment
HTU Heat Treatment Unit
ISBL Inside Battery Limit
LOPA Layer Of Protection Analysis
MNA Maasvlakte New Area
OSBL Qutside Battery Limit
PGS Publicatiereeks Gevaarlijke Stoffen
PHA Process Hazard Analysis
PTU Pre Treatment Unit

References

Passive Fire Protection shall be done according to Neste Specification L104; which is
attached to present document as Exhibit 1.
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Present document is intended as providing instruction/clarification to L104; any deviation
from L104 shall be documented and approved by Neste. Present document chapters
numbering and title from n° 2 onward makes reference to relevant chapter of L104.

Present document should be read in conjunction with:

Ref [1]
Ref [2]
Ref [3]

Ref [4]

Ref [5]

Ref [6]

HSE Design Criteria (082755C-000-JSD-1900-0003)
Active Fire Protection Philosophy (082755C-000-JSD-1900-0001)
Fire & Gas Detection Systems Philosophy (082755C-000-JSD-1950-0001)

Six Step Procedure in Plant Investment Projects (Standard) NMS ID:
20169829 version 6

W103 Layout Design Specification Rev. 9

CP446 Paloriskien Analysointimeneteimd (Work Procedure) NMS ID:
42228516 version 3
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2.1.

2.2

2.3.

2.4.

INSTRUCTIONS AND SPECIFICATION TO BE FOLLOWED '

Legislation

Acts and decrees mentioned in L104 paragraph 2.1 are applicable only in Finland.

Local legislation in Nederland, having relationship with passive fire protection and

applicable to project is:

PGS 29: 2016 Directive for aboveground storage of flammable liquids

in vertical cylindrical tanks.

Related specification

With reference to specifications mentioned in paragraph 2.2 of L104, many are not

applicable to Project, in any case it has to be clarified that after checking the content the

requirement in terms of passive fire protection is already included in the L104 itself or in

the following paragraphs as clarification.

Instruction and publications

Refer to paragraph 2.3 of L104, with the clarification that:

- SFS 3353 is a Finnish code and its requirement in terms of passive fire protection
requirement are included in L104;

- API 2510/2510A are not applicable to pressurized mounded storage.

Fire testing standard

Refer to paragraph 2.4 of L104.

' Passive Fire Protection shall be done according to Neste Specification L104; which is attached to present
document as Exhibit 1.

Present document is intended as providing instruction/clarification to L104; any deviation from L104 shall be
documented and approved by Neste. Present document chapters numbering and title from n° 2 onward makers
reference to relevant chapter of L104.
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3.1.

3.2.

3.3.

3.3.1.

FIREPROOFING DESIGN 2
General fireproofing design

Refer to paragraph 3.1 of L104, with the following clarifications:

- “At low-pressure sites (under 5 bar), the fire type can be a pool fire.”, the pressure
limit is intended to be 3 bar expressed in bar absolute;

- WI446 is replaced by CP446 (Ref.[6]).

Defining the subjects to protect against fire

Refer to paragraph 3.2 of L104.

Fire scenario

Refer to paragraph 3.3 of L104, with the following clarification:
“A purely liquid leak may cause a pool fire, whereas pressurised gas or mist leaks
may cause jet fires.”; also a liquid with negligible flash during release for operating
pressure to ambient pressure may result in jet fire scenario in case of high exist
velocity (e.g.: hot oil), hence also for flammable/combustible liquid the jet fire scenario
is considered possible if the operating pressure is equal or above the threshold
specified in above point 3.1.

Pool fire

Refer to paragraph 3.3.1 of L104, with the following clarifications:
when the pool is present on ground slab (applicable to process and utilities paved
areas and provided with catch basins), the fire area A is assumed to be the
equipment relevant paved area up to nearest curbs surrounding the area;

- when the pool is present inside bund (e.g.: storage tank diked area) or other diked
area, the fire area is assumed to cover the entire bund/diked area;

- burning rates for liquid pool for streams applicable to Project are as follow:

Materials / Main component Burning rate [kg/m?s]
fresh feed 0.022
C3 0.12
C5/4/3 (composition 31/28/26 % wt) 0.078
C6/5 (composition 80/10 % wt) 0.074
C8to C11 0.039
C15/16 0.035
Thermal oil 0.022

2 Passive Fire Protection shall be done according to Neste Specification L104; which is attached to present
document as Exhibit 1.

Present document is intended as providing instruction/clarification to L104; any deviation from L104 shall be
documented and approved by Neste. Present document chapters numbering and title from n° 2 onward makers
reference to relevant chapter of L104.
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3.3.2.

3.4.

3.4.1.

3.4.2.

3.4.3.

3.5.

3.6.

Jet fire

Refer to paragraph 3.3.2 of L104, with the following clarifications:

- ‘jet fires are possible for liquids, particularly those being processed above their
boiling point”; also a liquid with negligible flash during release for operating pressure
to ambient pressure may result in jet fire scenario in case of high exist velocity (e.g.:
hot oil), hence also for flammable/combustible liquid the jet fire scenario is
considered possible if the operating pressure is equal or above the threshold
specified in above point 3.1;

- the dimensions of the jet fire scenario have to be established by outcomes from
“Consequence Analysis” and/or other safety studies developed on Project as part of
application of Ref. [4].

Fire scenario area
Refer to paragraph 3.4 of L104.

ISBL areas

Refer to paragraph 3.4.1. of L104, with the following clarification:
“ISBL areas (Inside Battery Limits) are primarily considered to be fire scenarios areas
in their entirety. The utilities areas of ISBL areas can be considered outside of fire
scenario areas to an extent, if this can be proven by fire risk analysis”; this can be
established only by outcomes from “Consequence Analysis” and/or other safety
studies developed on Project as part of application of Ref. [4].

OSBL areas
Refer to paragraph 3.4.2. of L104.

Water handling areas (new paragraph)

Many areas of the Project are considered potentially contaminated areas and are served
by catch basins and underground sewer system collecting the storm water to dedicated
pit or pond where the liquid falling on the paved areas is collected. Such pond/pit shall
be considered a potential source of liquid pool fire in case large flammable/combustible
release occurs and ignition develops. The need of considering the water handling
pond/pit as Fire Scenario Area shall be considered in Fire Hazard Analysis part 2.

Determining fireproofing

Refer to paragraph 3.5 of L104 and associated sub-paragraphs.

Fire protection structures that have been exposed to fire

Refer to paragraph 3.6 of L104.
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3.7. Corrosion protection

Refer to paragraph 3.7 of L104.
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4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

AREAS THAT REQUIRE FIREPROOFING 3

Refer to chapter 4 of L104.

Load- bearing structures of process units

Refer to paragraph 4.1 of L104 and associated sub-paragraphs, with the following

clarifications:

- The supports of the light platforms, bridges and stepladder don't need to be fire
protected. The fire protection is primarily carried out by using concrete filled hollow
steel columns and beams, according to the design instruction of EN-1994-1. The
structural solutions shall be chosen so that the concreting at site will be minimized.

- Structure parts that need to be coated after final site assembly shall be clearly flagged
with marking paint.

Pipe racks and pipe supports

Refer to paragraph 4.2 of L104.

Skirts of columns, reactors and vertical vessels

Refer to paragraph 4.3 of L104.

Brackets for suspended vertical vessels

Refer to paragraph 4.4 of L104.

Saddles for heat exchangers and horizontal vessels

Refer to paragraph 4.5 of L104.

Non-hazardous process equipment

Refer to paragraph 4.6 of L104.

3 Passive Fire Protection shall be done according to Neste Specification L104; which is attached to present
document as Exhibit 1.

Present document is intended as providing instruction/clarification to L104; any deviation from L104 shall be
documented and approved by Neste. Present document chapters numbering and title from n° 2 onward makers
reference to relevant chapter of L104.

TECHNIP ITALY S.p.A. - 00148 ROMA - Viale Castello della Magliana, 68



The present document or drawing is property of TECHNIP ITALY S.p.A. and shall not, under any circumstances, be totally or partially, directly or indirectly, transferred, reproduced, copied, disclosed or used, without its prior written consent, for any purpose and in any way other than that for which

itis specifically furnished or outside the extent of the agreed upon right of use.

nESTE Y TeChnlpFMC Project N° Unit Document Code  Serial N° Rev. Page

082755C 000 JSD 1980 0001 B 14/85

CONFIDENTIAL

RDCG (Rotterdam Capacity Growth) — FEASIBILITY PHASE

NESTE
4.7. Air coolers
Refer to paragraph 4.7 of L104.
4.8. Process ovens
Refer to paragraph 4.8 of L104.
4.9. Safety-critical instruments and actuators and their cabling

Refer to paragraph 4.9 of L104.

4.9.1. Instruments and actuators
Refer to paragraph 4.9.1 of L104, with the following clarification:
- ASTM Type 304, Type 316, and Type 321 stainless steel tubing is highly resistant to
failure during a hydrocarbon fire and does not have to be protected with insulating
materials.

492 Cables
Refer to paragraph 4.9.2 of L104.

4.10. Process and firewater piping

Refer to paragraph 4.10 of L104, with the following clarification:

“Pipes carrying firewater must be placed underneath the fire scenario area or
underground. If a main firewater line is located in a fire scenario area, it must be
fireproofed. Remote controlled fire monitors firewater lines on surface shall be
fireproofed.”; the aboveground fire water lines surface shall be not fireproofed, the
supports of fire water piping shall be fireproofed as per paragraph 4.2, the structure
supporting the remote controlled fire monitor shall be fireproofed as per paragraph
41.

4.11. Fire extinguishing systems

Refer to paragraph 4.11 of L104, with the following clarifications:

“Pipes carrying water for fire extinguishing, water pipelines and similar load-bearing
structures must be assessed and fireproofed as required.”; to be read as “Supports
for pipes carrying water for fire extinguishing/cooling and similar load-bearing
structures must be assessed and fireproofed as required”.

- “as well as for actuators and control cables that are critical for the functioning of the
cannon (minimum fire resistance rating of 30 minutes).”; also actuators and control
cables that are critical for functioning of fixed spray systems shall have a minimum
fire resistance rating of 30 minutes.
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4.12.

4.13.

Detectors

Refer to paragraph 4.12 of L104.

Storage tank bund (new paragraph)

From PGS 29 (refer to paragraph 2.1) v.4.2.49

QUOTE

Steel and/or concrete tank diked area walls must retain their function for the duration
of the maximum fire scenario up to a maximum of two hours.

UNQUOTE

And From PGS 29 (refer to paragraph 2.1) v.2.3.7

QUOTE

Transits through the bund must be liquid-repellent and resistant to stored substances.
Depending on the maximum fire scenario, transits shall also be fire resistant for the
duration of the maximum fire scenario up to a maximum of two hours. Transits must
be strong and flexible to absorb the expected settings of pipes and embankments.
UNQUOTE
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5. FIREPROOFING MATERIALS *

Refer to chapter 5 of L104 and associated sub-paragraphs.

4 Passive Fire Protection shall be done according to Neste Specification L104; which is attached to present
document as Exhibit 1.

Present document is intended as providing instruction/clarification to L104; any deviation from L104 shall be
documented and approved by Neste. Present document chapters numbering and title from n° 2 onward makers
reference to relevant chapter of L104.

TECHNIP ITALY S.p.A. - 00148 ROMA - Viale Castello della Magliana, 68



The present document or drawing is property of TECHNIP ITALY S.p.A. and shall not, under any circumstances, be totally or partially, directly or indirectly, transferred, reproduced, copied, disclosed or used, without its prior written consent, for any purpose and in any way other than that for which

itis specifically furnished or outside the extent of the agreed upon right of use.

nESTE Y TeChnlpFMC Project N° Unit Document Code  Serial N° Rev. Page

082755C 000 JSD 1980 0001 B 17/85

CONFIDENTIAL

RDCG (Rotterdam Capacity Growth) — FEASIBILITY PHASE
NESTE

6. INSTALLATION OF FIREPROOFING MATERIALS 5

Refer to chapter 6 of L104 and associated sub-paragraphs.

5 Passive Fire Protection shall be done according to Neste Specification L104; which is attached to present
document as Exhibit 1.

Present document is intended as providing instruction/clarification to L104; any deviation from L104 shall be
documented and approved by Neste. Present document chapters numbering and title from n° 2 onward makers
reference to relevant chapter of L104.
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7. LIST OF APPENDED DRAWINGS ¢

Refer to chapter 7 of L104 and in particular to Exhibit 2 of present document where such
drawings are collected.

8 Passive Fire Protection shall be done according to Neste Specification L104; which is attached to present
document as Exhibit 1.

Present document is intended as providing instruction/clarification to L104; any deviation from L104 shall be
documented and approved by Neste. Present document chapters numbering and title from n° 2 onward makers
reference to relevant chapter of L104.
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EXHIBITS
Exhibit 1: L104 version 9

Exhibit 2: L104 related drawings
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1 YLEISTA
1.1 Soveltuvuus

Tata spesifikaatiota sovelletaan Nesteen koti- ja
ulkomaan projekteissa Porvoon ja Naantalin éljyn-
jalostamoilla, terminaaleissa seka tuotantolaitok-
silla suunniteltaessa ja toteutettaessa ra-
kenteiden palosuojauksia seka laadittaessa tyd-
ja urakkamaarittelyja. Olemassa olevien koh-
teiden muutostdissd palosuojauksen rajauksesta
sovitaan tapauskohtaisesti. Liséksi noudatetaan
paikallista lainsd&dantéad sek& viranomaisvaati-
muksia.

Palosuojaus kasittdd téssa spesifikaatiossa pas-
siiviset palosuojausjérjestelmat, jotka suojaavat
prosessilaitteita kantavia rakenteita seka turvalli-
suuskriittisia laitteistoja tulipalotilanteessa rajal-
lisen ajan. Tama spesifikaatio ei késittele aktiivis-
ta palontorjuntaa (palovesijarjestelmien suun-
nittelua ja asentamista, palovesijarjestelmia, palo-
kalustoa) tai rakennusten palosuojausta.

1.2 Rajoitukset

Tassa spesifikaatiossa mainittujen standardien,
spesifikaatioiden, ohjeiden ja tyyppikuvien vii-
meisintd revisiota tulee kayttaa, ellei revisiota ole
erikseen mainittu.

Tama spesifikaatio ei koske rakennusten raken-
teellista palomitoitusta, joiden vaatimukset on
méaaritelty paikallisessa lainsdadanndssé (esim.
rakentamisméaarayskokoelma).

2 NOUDATETTAVAT MAARAYKSET JA OH-
JEET

2.1 Lainsdadanto

- Laki vaarallisten kemikaalien kéasittelyn ja varas-
toinnin turvallisuudesta (390/2005)

- VNa vaarallisten kemikaalien teollisen kasittelyn
ja varastoinnin turvallisuusvaatimuksista
856/2012 (erityisesti pykélat 43 § ja 50 §)
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1 GENERAL
1.1 Suitability

This specification is applied to Neste projects
both domestic and abroad, at the Porvoo and
Naantali refineries, in terminals, for design and
implemention of fire protection structures in ter-
minals and production facilities, as well as for
drafting work and project specifications. For
modi-fications of existing structures, the defini-
tion of fire protection shall be agreed on a case
by case basis. In addition, local legislation and
official requirements should be considered.

In this specification, fireproofing constitutes pas-
sive fire protection systems which protect the
process equipments, load-bearing structures and
equipments critical to safety for a limited time in
case of a fire. This specification does not cover
active fire protection (the design and installation
of firewater systems, firewater systems, fire
fighting equipment) or the fireproofing of build-
ings.

1.2 Restrictions

The latest revisions of the standards, specifica-
tions, instructions and type illustrations shall be
used, unless a specific revision is noted.

This specification does not apply to the structural
fire design of buildings as stipulated by local reg-
ulations (such as the National Building Code of
Finland).

2 INSTRUCTIONS AND SPECIFICATIONS TO
BE FOLLOWED

2.1 Legislation

- Act governing the safe handling and storage
of dangerous chemicals (390/2005)

Government decree on the requirements for
the safe industrial processing and storage of
dangerous chemicals (856/2012, sections 43 and

Tama spesifikaatio on Neste Oyj:n omaisuutta. Sen kaytto tai kopiointi muissa kuin Neste Oyj:n toimeksiannoissa on kielletty.
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- VNa nestekaasulaitosten turvallisuusvaatimuk-
sista 858/2012 (erityisesti pykalat 8 §ja 29 §)

2.2 Liittyvat spesifikaatiot

- J101 Terasrakennespesifikaatio

- D101 Paineséiliét ja lGmmdnvaihtimet. Suunnit-
telu, valmistus ja tarkastus -spesifikaatio

- A101 Perustusten suunnittelun lahtétietospesifi-
kaatio

- D102 limajaahdytinspesifikaatio (kohta 3.9.2
Design Examination)

- B101 Prosessiuunispesifikaatio (kohta 2.2.4
Structure)

- L103 Korroosionestomaalausspesifkaatio

- L101 Lampoeristysspesifikaatio

- N101 Sahkéistyksen yleisspesifikaatio. Kentté-
asennukset

- K101 Instrumentoinnin yleisspesifikaatio

2.3 Ohjeet ja julkaisut

APl 2218 (Fireproofing Practices in Petroleum
and Petrochemical Processing Plants) on keskei-
sin  o6ljynjalostusteollisuuden  passiivisia pa-
losuojauksia koskeva ohje, jonka sisaltédn tadma
spe-sifikaatio perustuu. APl 2218 (1) keskittyy
p&aasiassa lammikkopaloihin, joten erityisesti pai-
neellisissa prosessiyksikdisséd on tarkasteltava
suihkupalojen vaarat erikseen palosuojausta
méaériteltdessa.

Muita passiivisiin palosuojauksiin liittyvia ohjeita ja
julkaisuja (2-10):

- API 2001, CCPS Guidelines for Fire Protection,
GAP 2.5.1, ISO 13702, SFS 3350 (OSBL-alueet),
SFS 3353, NORSOK R-004, APl 2510, API
2510A (Nestekaasusailiot)
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50 in particular)

- Government decree on the safety require-
ments of liquid gas plants (858/2012, sections 8
and 29 in particular).

2.2 Related specifications

- J101 Steel structure specification

- D101 Pressure vessels and heat exchangers
Design, manufacturing and inspection specifi-
cation

- A101 Basic data specification for foundation
design

- D102 Air cooler specification (section 3.9.2
Design Examination)

- B101 Process furnace specification (section
2.2.4 Structure)

- L103 Specification for corrosion protection by
protective painting system

- L101 Thermal insulation specification

- N101E General specification for electrification.
Field electrification

- K101 General instrumentation specification

2.3 Instructions and publications

APl 2218 (Fireproofing Practices in Petroleum
and Petrochemical Processing Plants) is the pri-
mary instruction for fireproofing in the oil refining
industry; this specification is based on API 2218.
APl 2218 (1) mostly concerns pool fires, and
pressurised process units in particular must ana-
lyze the risks of jet fires separately when defining
their fireproofing.

Other instructions and publications related to
passive fire protection (2-10):

- APl 2001, CCPS Guidelines for Fire Protection,
GAP 2.5.1, ISO 13702, SFS 3350 (OSBL are-
as), SFS 3353, NORSOK R-004, APl 2510 and
API 2510A (LPG tanks)
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2.4 Palotestistandardit

Kéaytettdvien  palosuojausmateriaalien ja -
ratkaisujen tulee olla testattuja ja hyvaksyttyja
seuraavien standardien mukaisesti:
Lammikkopalotestistandardeja  kantaville
kenteille (11-13):

- UL 1709, Standard for Rapid Rise Fire Tests of
Protection Materials for Structural Steel

- ASTM E1529, Standard Test Methods for De-
termining Effects of Large = Fires
on Structural Members and Assemblies

- EN 1363-2 Palonkestavyystestit. Osa 2: Vaihto-
ehtoiset ja taydentavat menetelmét (siséltaa hiili-
vetypalokayrén, s. 5-7)

ra-

Lammikkopalotestistandardeja sahkojarjestelmien
komponenteille ja kaapeleille (14-17):

- UL 2196, Standard for Tests for Fire Resistive
Cables

- ASTM E1725, Standard Test Methods for Fire
Tests of Fire-Resistive Barrier Systems for Elec-
trical System Components

- IEEE 1717, Standard for Testing Circuit Integrity
Cables Using a = Fire Test Pro-
tocol

- IEEE 1810, Guide for the Installation of Fire-
Rated Cables Suitable for == Fires
for Critical and Emergency Shutdown Systems in
Petroleum and Chemical Industries.

- On olemassa myds muita sahkdjarjestelmien
testistandardeja, joita voidaan soveltaa hiilivety-
paloa vastaan. Soveltuvuus on arvioitava tapaus-
kohtaisesti.

Suihkupalotestistandardeja kantaville rakenteille,
sahkolaitteille ja -kaapeleille seka lapivienneille
(18-20):

- ISO 22899, Determination of the resistance to
jet fires of passive fire protection materials - Part
1. General Requirements

- OTI 95 634, == Resistance Test of Passive
Fire Protection Materials, Off-shore Technology
Information. Health & Safety Executive

- NFPA 58 liite H, Procedure for Torch Fire and
Hose Stream Testing of Thermal Insulating Sys-
tems for LP-Gas Containers (testi tarkoitettu
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2.4 Fire testing standards

Any fireproofing material and solutions that are
implemented must be tested and approved ac-
cording to the following standards:

Pool fire test standards for load-bearing struc-
tures (11-13):

- UL 1709, Standard for Rapid Rise Fire Tests of
Protection Materials for Structural Steel

- ASTM E1529, Standard Test Methods for De-
termining Effects of Large =

Fires on Structural Members and Assemblies

- EN 1363-2 Fire resistance tests. Part 2: Alter-
native and additional procedures (includes the
hydrocarbon fire curve, pages 5-7).

Pool fire testing standards for the components
and cables of electrical systems (14-17):

- UL 2196, Standard for Tests for Fire Resistive
Cables

- ASTM E1725, Standard Test Methods for Fire
Tests of Fire-Resistive Barrier Systems for Elec-
trical System Components

- |IEEE 1717, Standard for Testing Circuit Integri-
ty Cables Using a = Fire Test
Protocol

- |IEEE 1810, Guide for the Installation of Fire-
Rated Cables Suitable for ==

Fires for Critical and Emergency Shutdown Sys-
tems in Petroleum and Chemical Industries

- There are also other hydrocarbon fire test
standards related to electrical cables and sys-
tens. Their applicability has to be reviewed on
occasion

Jet fire testing standards for load-bearing struc-
tures, electrical devices, electrical cables and
lead-throughs (18-20):

- ISO 22899, Determination of the resistance to
jet fires of passive fire protection materials — Part
1. General Requirements

- OTI 95 634, = Resistance Test of Pas-
sive Fire Protection Materials, Off-shore Tech-
nology Information. Health & Safety Executive

- NFPA 58 appendix H, Procedure for Torch Fire
and Hose Stream Testing of Thermal Insulating
Systems for LP-Gas Containers (test for LPG
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Rakenteiden palomitoitusstandardit (Eurokoodit).

- EN 1991-1-2. Eurokoodi 1: Rakenteiden kuor-
mat. Osa 1-2: Yleiset kuormat. Palolle altistettujen
rakenteiden rasitukset.

- EN 1992-1-2. Eurokoodi 2: Betonirakenteiden
suunnittelu. Osa 1-2: Yleiset sdannoét. Rakentei-
den palomitoitus

- EN 1993-1-2. Eurokoodi 3: Terasrakenteiden
suunnittelu. Osa 1-2: Yleiset sd&nnodt. Rakenteel-
linen palomitoitus

- EN 1996-1-2 (2005). Eurokoodi 6: Muurattujen
rakenteiden suunnittelu. Osa 1-2: Yleiset saan-
nét. Rakenteiden palomitoitus

Mitoittaessa eurokoodien mukaan, on kaytettava
hiilivetypaloa mitoituksen perustana (yleensé EN
1363-2 mukainen lammikkopalokayra).

3 PALOSUOJAUSTEN SUUNNITTELU
3.1 Palosuojauksen yleinen suunnittelu

Palosuojauksen suunnittelu aloitetaan paloske-
naarion luomisesta. Paloskenaariolla tarkoitetaan
palon tyyppida, levidmisaluetta ja sen kestoa.
Suunnittelun aikana maaritelldén kullekin palo-
vaaralliselle alueelle rakenteiden sek& turvalli-
suuskriittisten laitteistojen yhtendinen palonkesto-
vaatimus, jota suunnittelussa noudatetaan. Paine-
tason ollessa alhainen (alle 5 bar) voidaan palo-
tyypiksi méaaritelld lammikkopalo. T&ta korkeam-
milla paineilla on suihkupalon mahdollisuus ja sen
kesto on otettava lammikkopalon liséksi huomi-
oon. Suihkupalon paloaika maéaritelldan sen pitui-
seksi, jossa prosessi saadaan paineettomaksi.
Taman jélkeen palo jatkuu lammikkopalona.

Paloaikojen maérittdminen tapahtuu selvitysvai-
heessa paloriskikartoituksen yhteydesséd. Pa-
losuojauksen tarkemmat suunnitteluperusteet
madaritellddn perussuunnittelun aikana. Suunnitte-
luprosessin vaatimukset on esitetty ohjeessa Six
step in investment projects NOQD-230. Palo-
riskien arviointi on esitetty NES:n ohjeessa WI446
ja palosuojauksen suunnitteluprosessi NES:n
ohjeessa WI353. Palosuojauksen suunnittelupro-
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tanks).

Structures fire design standards (Eurocodes):

- EN 1991-1-2. Eurocode 1: Actions on struc-
tures Part 1-2: General actions - Actions on
struc-tures exposed to fire

- EN 1/2/1992. Eurocode 2: Design of concrete
structures Part 1-2: General rules - Structural fire
design

- EN 1/2/1993. Eurocode 3: Design of steel struc-
tures Part 1-2: General rules - Structural fire di-
mensioning

- EN 1996-1-2 (2005). Eurocode 6: Design of
masonry structures. Part 1-2: General rules -
Structural fire design

When Eurocodes are used for designs, the de-
sign must be based on a hydrocarbon fire (usual-
ly the pool fire curve according to EN 1363-2).

3 FIREPROOFING DESIGN
3.1 General fireproofing design

Fireproofing design starts from the creation of
the fire scenario. The fire scenario covers the fire
type, area of spread and duration. During design,
a joint fire resistance requirement is defined for
the structures and safety critical equipment of
each flammable area. The definition is then fol-
lowed throughout the design process. At low-
pressure sites (under 5 bar), the fire type can be
a pool fire. At higher pressures, the possibility of
jet fire and its duration has to be considered, in
addition to a pool fire. The burning time of the jet
fire is the time it takes to depressurise the pro-
cess. After this, the fire is considered to continue
as a pool fire.

The durations of fires are determined as part of
the fire risk analyses in the feasibility study
phase. More detailed design principles for fire-
proofing and fire protection should be determined
as part of basic design. The require-ments of the
design process are listed in instruction NOQD-
230 Six Step in Investment Projects. The as-
sessment of fire risks is described in Neste Engi-
neering Solutions instruction WI446 and the fire
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sessi on esitetty tiivistettyn&d ohjeen WI353 liit-
teessa 6: palosuojausprosessin kulku.

3.2 Palosuojattavien kohteiden maarittely

Palovaarallisilla alueilla sijaitsevat kantavat raken-
teet on palosuojattava, mikéli niiden sortuminen
tulipalossa aiheuttaa onnettomuuden laajenemis-
ta tai vaarantaa sammutus- ja pelastustoiminnan.
Merkittavasti palavaa tai myrkyllistd ainetta siséal-
tavien laitteiden kantavat rakenteet on aina pa-
losuojattava. Kantavien rakenteiden palosuojauk-
sen tulee olla yhtendinen kokonaisuus, silla pa-
losuojauksen osittainenkin puuttuminen altistaa
koko rakenteen ennenaikaiselle sortumiselle tuli-
palossa.

Palovaarallisilla alueilla sijaitsevat turvallisuuskriit-
tiset prosessien ja toimintojen hallinta- ja tur-
vajarjestelmé&t on suojattava kokonaisuudessaan
siten, ettd laitos voidaan ajaa turvallisesti on-
nettomuustilanteen aikana alas. Turvallisuuskriit-
tisten jarjestelmien palosuojauksessa erityista
huomiota tulee kiinnittda kyseisten jarjestelmien
toimilaitteiden sek& sahké- ja instrumenttikaa-
pelien palosuojaamiseen. Né&iden palosuojaami-
sessa on huomioitava jarjestelmé&n eheys onnet-
tomuustilanteessa.

Turvallisuuskriittisilla laitteistoilla tarkoitetaan sel-
laisia instrumentteja, toimilaitteita ja kaapeleita,
joita tarvitaan onnettomuustilanteessa laitoksen
turvalliseen tilaan saattamisessa sek& palontor-
junnassa. Suunnitteluprosessissa turvallisuuskriit-
tiset laitteistot tunnistetaan riskiarvioinnin avulla.
Naita ovat kaytanndssa kaikki turvasulkuventtiilit,
seka turva-automaation ja mahdollisesti kayttdau-
tomaation puolelta sellaiset mittaukset ja toimin-
not, joita tarvitaan laitoksen hatdalasajossa.

Palontorjunnassa kéaytettavat jarjestelmat, kuten
kauko-ohjattavat palovesitykit niihin liittyvine toi-
milaitteineen ja ohjauskaapeleineen ovat aina
turvallisuuskriittisia.
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protection design process is described in Neste
Enginering Solutions instruction WI353. The fire
protection design process is summarised in
WI353, Appendix 6: The Course of the Fire Pro-
tection Process.

3.2 Defining the subjects to protect against
fire

Load-bearing structures in flammable areas must
be fireproofed as their collapse during a fire
would cause an accident to spread or endanger
firefighting and rescue efforts. The load-bearing
structures of vessels with significant amount
flammable or toxic contents must always be fire-
proofed. The fireproofing of load-bearing struc-
tures must form a unified whole, as even a partial
deficiency in the integrity of fireproofing risks the
entire structure collapsing prematuring during a
fire.

The safety critical operation and safety systems
of processes and functions located in fire scenar-
io areas must be firepfoofed in their entirety so
that the plant may be safely shut down in case of
an accident. Particular attention must be paid to
the fireproofing of the actuators and electrical
and instrument cables of safety critical systems.
Their fireproofing must ensure the integrity of the
system in case of an accident.

Safety critical equipment refers to the instru-
ments, actuators and cables that are required to
secure the plant or for firefighting during an acci-
dent in order to get the plant in a safety state and
ensure the firefighting. The safety critical equip-
ment is identified in the design process using risk
assessment. In practice, this includes safety au-
tomation and measurements from operational
automation that are needed for emergency shut-
downs of the plant.

Systems that are used for put out and limit fires,
such as remote fire monitors with their related
actuators and control cabes are always safety
critical equipment.
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Muita turvallisuuskriittisia laitteistoja ovat esimer-
kiksi kriittiset kommunikaatio- ja kuulutusjérjes-
telmat seka paloilmaisinjarjestelmat.

3.3 Paloskenaariot

Palosuojauksia suunniteltaessa tulee maarittaa
kaikille palavia kemikaaleja sisaltéville alueille pa-
loskenaariot. Oljynjalostamoilla tapahtuvat hiilive-
typalot kehittyvat merkittédvasti nopeammin ja
muodostavat korkeamman lampétilan ja -
virtauksen kuin tavanomaiset kiintedn aineen sel-
luloosapalot (kuva 1). Talldin pelkastédan selluloo-
sapaloa varten suunniteltu ja mitoitettu pa-
losuojausmateriaali ei riitd suojaamaan hiilivety-
palon vaikutuksilta.

1200
1000
800

Hiilivetypalo (UL 1709, ASTM E1529)

Lampétila (°C)
~

—— Hiilivetypalo (SFS-EN 1363-2)

—Selluloosapalo (EN 1363-1, ASTM E119, I1SO 834-1,
BS 476-20)

Aika (min)

Kuva 1. Hiilivety- ja selluloosapalojen standardi-
palokayria palosuojausmateriaaleille.

Hiilivetyvuodon sattuessa tulipalon tyyppi riippuu
vuotavan aineen ominaisuuksista, syttymishet-
kesta, olosuhteista sek& vuotavan aineen kasitte-
lylampétilasta ja -paineesta. Vuodot voivat olla
nestemaisid, kaasumaisia tai sumuisia. Pelkas-
tdadn nestemadinen vuoto voi aiheuttaa lammikko-
palon, ja paineistetun kaasun tai sumun vuoto
johtaa yleenséa suihkupaloon.

3.3.1 Lammikkopalo

Lammikkopalon suuruus ja liekin korkeus méaéaray-
tyvat palavan aineen sek& lammikon pinta-alan
mukaan. Liekki osoittaa normaalisti lammikosta
yléspéin, mutta tarpeeksi kova tuuli voi kallistaa
liekkid, jonka ldmpdtila vaihtelee 900-1200 °C:n
valilld riippuen olosuhteista. Lammikkopalojen
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Other safety critical equipments are for example
public-address systems and fire detector sys-
tems.

3.3 Fire scenario

When designing fireproofing, fire scenarios must
be defined for all areas containing flammable
chemicals. The hydrocarbon fires in oil refineries
progress much faster and generate much higher
temperatures and greater heat flows compared
to ordinary celluloic fires of solids (Figure 1). In
these cases, fireproofing materials designed for
cellulosic fires will be insufficient to protect
against the effects of the hydrocarbon fire.

Hiilivetypalo (UL 1709, ASTM E1529)

iilivetypalo (SFS-EN 1363-2)

apalo (EN 1363-1, ASTM E119, ISO 834-1,
BS 476-20)

2e

Aika (min)

Figure 1. Standard fire protection material fire
curves for hydrocarbon and cellulose fires.

In hydrocarbon leaks, the fire type depends on
the properties of the leaking substance, the mo-
ment of ignition, the circumstances and the han-
dling temperature and pressure of the leaking
substance. The leaks may be liquid, gaseous or
misty. A purely liquid leak may cause a pool fire,
whereas pressurised gas or mist leaks may
cause jet fires.

3.3.1 Pool fire

The extent and flame height of pool fires are de-
termined by the burning substance and the pool's
surface area. Flames will typically point upward
from the pool, but sufficiently powerful winds may
tilt the flames; the temperature of the flames will
vary between 900 and 1200 °C, depending on
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muodostama lampdévuo vaikutusalueella sijaitse-
viin kohteisiin vaihtelee 50-250 kW/m? valill.

Lammikkopaloissa paloajan arvioiminen perustuu
oletukseen, etta laitteen koko nestesisaltd vapau-
tuu ja palaa lammikkopalona tasaisella nopeudel-
la koko pinnaltaan. Lammikkopalon oletetaan
levidvan sen maastolaatan tai vallitilan alueelle,
jolla laite sijaitsee. Kaytanndssa vieméarodinti pois-
taa osan vapautuvasta aineesta ennen kuin se
ehtii palaa. Tatd ei kuitenkaan oteta huomioon,
jolloin laskelmassa on varmuutta. Paloaika laske-
taan seuraavasti (3, s.66):

jossa

t paloaika (s)

\Y vuotaneen nesteen tilavuus (m®)

pn aineen palamisnopeus (kg/m?s)

A paloalue eli maastolaatan pinta-ala
(m2)

P nesteen tiheys (kg/m>)

Aineiden palamisnopeuksia on taulukoitu ja niité
voidaan myés arvioida ainekohtaisesti. Nestemai-
sille hiilivedyille tyypillinen palamisnopeus on 0,08
kg/m?s.

3.3.2 Suihkupalo

Suihkupaloa on tarkasteltava, mikali painetaso
laitteistossa on korkea (yli 5 bar). Suihkupalo on
kaasuvuotojen liséksi mahdollista erityisesti vl
kiehumispisteessddn prosessoitavien nesteiden
vuodoissa, joissa vuotava neste hdyrystyy nope-
asti. Erilaisissa suihkupalotesteissé suihkupalon
l&mpétila vaihtelee 1100-1400 °C:n ja ldmpévuot
250-350 kW/m2 vdlilla. Oljynjalostamoilla tyy-
pillisin palotyyppi on kaksifaasinen suihkupalo,
jossa suihkupalo ja lammikkopalo yhdistyvét.
Suihkupalon pistoliekin pituus riippuu vuotavan
aineen ominaisuuksista sekad vuodon suuruudesta
(Taulukko 1).
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the circumstances. The heat flow generated by
pool fires towards points in the area of effect var-
ies from 50 to 250 kW/m?.

The estimation of pool fire burning times is based
on the assumption that all liquid in the device will
be released and will burn at a steady rate across
the entire surface of the pool. Pool fires are ex-
pected to spread in the area of the ground slab
or the bund walls that the device is located at. In
practice, drainage will remove some of the re-
leased substance before it catches fire. This will
not be taken into account to increase the esti-
mate's certainty. Burning times are calculated as
follows (3, p. 66):

where

t burning time (seconds)

\Y volume of the leaking substance
(m?)

pn burning rate of the substance
(kg/m?s)

A fire area, i.e. the surface area of the

ground slab (m?)
P the liquid's density (kg/m°)

The burning rates of different substances have
been tabulated and they can be estimated as
well by substance. Liquid hydrocarbons typically
burn at a rate of 0.08 kg/m?s.

3.3.2 Jet fire

Jet fires must be considered if the equipment has
a high pressure level (over 5 bar). In addition to
gas leaks, jet fires are possible for liquids, partic-
ularly those being processed above their boiling
point, as the leaking liquid will evaporate quickly.
In the various jet fire tests, the fire's temperatue
varies between 1,100 °C and 1,400 °C, and the
heat flows vary from 250 to 350 kW/m2. The
most typical oil refinery fire type is a two-phase
jet fire where a jet fire and a pool fire combine.
The length of the jet fire's jet flame depends on
the properties of the leaking substance and the
size of the leak (Table 1).
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Taulukko 1. Suihkupalon pistoliekin pituus suh-
teessa p&astdn suuruuteen.

Péaastomasrd (kals)
0,1 1 10

=30

Bistoligkin pituus kaasusuihkupalessa (m)

Pistoliekin pituus kaksifaasisessa suihkupalossa (m) 5 13 35 60

5 15 40 65

Suihkupalon kestoa madaritettédessd arvioidaan
aika, jona laitteiston painetaso saadaan laske-
maan alle 5 bar.

3.4 Palovaarallinen alue

Palovaarallinen alue on palovaarallisen laitteen tai
paloalueen ympérilld oleva alue, joka palos-
kenaarion toteutuessa joutuu tulipalon vaikutuk-
sen alaisuuteen. Palovaaralliset alueet ja niiden
palonkestovaatimukset méaritelldan paloriskiana-
lyysin perusteella, ja niistd laaditaan vaiku-
tusaluekartat.

3.4.1 ISBL-alueet

ISBL-alueet ovat lahtdkohtaisesti kokonaisuudes-
saan palovaarallista aluetta. ISBL-alueiden kéyt-
téhydédykealueita voidaan osittain méarittaa palo-
vaarattomiksi alueiksi, mikéli se voidaan osoittaa
paloriskianalyysissa.

Palovaarallisia alueita maéariteltdessa on huomioi-
tava, ettd korotettuja tasoja (table top), joille voi
keradantya palavaa nestettd, tulee kasitella kuin ne
olisivat maantasoja.

3.4.2 OSBL-alueet

Palovaaralliseksi alueeksi méaritetdan alue, joka
sijaitsee palovaarallisen laitteen (esim. séilid,
pumppu) tai paloalueen (esim. vallitila, pump-
paamo) valittdmassa laheisyydessa. Putkisiltoja ei
kokonaisuudessaan pidetd palovaarallisina aluei-
na, vaan ainoastaan putkisillan kohtia, joissa on
venttiiliryhmid, tyhjennyksid tai muuta vastaavia
paikkoja, joissa vuoto on mahdollinen (6).

Lammikkopalossa palovaarallinen alue ulottuu
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Table 1. The length of the jet flame in relation to
emission rate.

Release rate (kgls)

0.1 1 10 =30

Length of the jet flame in a gas jet fire (m) 5 15 40 65

Length of the jet flame in a twe-phase jet fire (m) 5

The duration of a jet fire will be determined as
the time required to lower the equipment's pres-
sure level below 5 bar.

3.4 Fire scenario area

Areas considered as fire scenario areas are are-
as around equipment of flammable content or
equivalent that would be affected by a fire in the
fire scenario. Fire scenario areas and their fire
resistance ratings are determined based on the
fire risk analysis, and fire impact areas (fire-
scenario envelopes) will be prepared for them.
3.4.1 ISBL areas

ISBL areas (Inside Battery Limits) are primarily
considered to be fire scenarios areas in their
entirety. The utilities areas of ISBL areas can be
considered outside of fire scenario areas to an
extent, if this can be proven by fire risk analysis.

When defining the fire scenario areas, any "table
tops" (elevated surfaces) where flammable lig-
uids may accumulate must be considered like
they were ground level.

3.4.2 OSBL areas

Fire scenario areas are those located in the im-
mediate vicinity of flammable equipment (such
as tanks or pumps) or fire areas (such as bunds
or pump stations). Pipe racks as a whole are not
considered flammable areas, only the pipe rack
sections with valve blocks, outlets or other points
where a leak is possible (6).

In pool fires, fire scenario area is considered to
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Kantavat rakenteet ja kaapelit tulee palosuojata
palovaarallisella alueella maaritellyn paloske-
naarion mukaisesti. Suihkupalon osalta on pisto-
liekin ulottuvuus laskettava erikseen (6). OSBL-
alueilla tyypillisena paloskenaariona on lammik-
kopalo.

3.5 Palosuojauksen mitoitus
3.5.1 Kantavien rakenteiden palonkestavyysaika

Palosuojattavien kohteiden palonkestavyysaikoja
on esitetty taulukossa 2. Taulukon arvoista voi-
daan poiketa paloriskianalyysin perusteella.

Taulukko 2. Kantavien rakenteiden palonkesta-
vyysaikoja.
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area. Load-bearing structures and cables in the
flammable area must be protected against fire in
accordance with the fire scenario. For jet fires,
the jet flame's reach must be cal-culated sepa-
rately (6). The typical fire scenario for OSBL are-
as (Outside Battery Limits) is a pool fire.

3.5 Determining fireproofing

3.5.1 Fire resistance ratings for load-bearing
structures

Fire resistance ratings for protected objects are
listed in Table 2. Deviation is allowed from the
table's values if the fire risk analysis supports
this.

Table 2. Fire resistance times for load-bearing
structures

30 min suihkupaloa +
60 min lammikkopaloa

ISBL: kantavat raken-
teet (suihkupaloske-
naario)

120 min lammikkopa-
loa

ISBL: kantavat raken-
teet (pelkdstdan lam-
mikkopaloskenaario)

OSBL: taytts- seka | 30 min lammikkopaloa

tyhjennyspaikkojen
kantavat rakenteet

12 (33)

ISBL: load-bearing | 30 min jet fire + 60
structures  (jet  fire | min pool fire
scenario)

ISBL: load-bearing | 120 min pool fire
structures (pool fire

scenario only)

OSBL:  load-bearing | 30 min pool fire
structures for filling

and offloading stations

OSBL: pumppaamot

90 min lammikkopaloa

OSBL: Varastosailioi-
den vallitilat

120 min lammikkopa-
loa

OSBL: pump stations

90 min pool fire

OSBL: Storage tank

120 min pool fire

ISBL-alueilla kantavien rakenteiden palonkesté-
vyysajan on lahtdkohtaisesti oltava vahintaan 30
minuuttia suihkupaloa ja tdmén jalkeen 60 mi-
nuuttia lammikkopaloa. Mikali mitoitus voidaan
tehdd ainoastaan lammikkopalon perusteella
(esim. betonirakenteet eurokoodin mukaan), on
palonkestévyysajaksi asetettava vahintdan 120
minuuttia lammikkopaloa. Néista vaatimuksista
voidaan poiketa ainoastaan paloriskikartoituksen
paloskenaarion salliessa. Kantavan rakenteen
palosuojaus voidaan mitoittaa pelkastdén lam-
mikkopalolle ainoastaan silloin, kun suihkupalo-
vaaraa ei todistetusti voi kohdistua kantavaan

bunds

As a rule, the fire resistance rating of load-
bearing structures in the ISBL areas must be at
least 30 minutes of jet fire, and after this, 60
minutes of pool fire. If the determination can
only be made based on pool fire (e.g. Eurocode-
compliant concrete structures), the fire re-
sistance rating must be at least 120 minutes of
pool fire. Exceptions to these requirements can
only be made if the fire risk scenario of the fire
risk permits. The firproofing of the load-bearing
structure can only be dimensioned solely for
pool fires when the jet fire hazard cannot be
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rakenteeseen.

OSBL-alueilla vallitila- ja séiliépalojen osalta pa-
lonkestavyysajaksi on valittava minimiss&éan 120
minuuttia lammikkopaloa. Palonkestéavyysaika
méaaritellddn sen mukaan kuinka nopeasti sam-
mutustoimet voidaan toteuttaa. Huomioitavaa on,
ettd suuren vaahtoiskun toteuttaminen vaatii pit-
kan ajan valmistelutoimet.

Muualla OBSL-alueella (esim. pumppaamot, tayt-
t6- ja tyhjennyspaikat) voidaan paloskenaarioksi
valita lyhempi aika, mikali riittdvan tehokas aktiivi-
nen palontorjunta saadaan kéynnistettya nopeas-
ti. Palonkestaysajan on oltava kuitenkin vahintaan
30 minuuttia hiilivetypaloa. Myés mahdollinen
suihkupalovaara on huomioitava.

3.5.2 Mitoitusmenettelyt

Esitelldédn mitoitusmenettelyjen perusteita: Lahté-
kohtaisesti kaytetdan yksityiskohtaisia saantdja
(kuvan 2 punaiset laatikot), eik& kayteta toimivuu-
teen perustuvia saantdja.

Mitotusmenettelyt
c
VKsitylSkontarse! saannot (nimenispalon
aineuttamat [amporasitukset)

1
Koko rakenteen
tarkastely

T
Rakenteen osan
tarkastely

Rakenneosan
tarkastelu

Weraanisten Wekaanisten Mokpariaton
kuormien ja Kuormien ja prieesios
eunaehtojen reunaehtojen i
maantiaminen maarittaminen
Taulukko- Yksinkertaiset Kehittyneet Yksinkeriaiset Kenhittyneet Kehittyneet
lolue (jos sellaisia on)

——

Toimivuuteen perustuval saannot
(fysiikaan perustuvat lsmporasikset)

Valinta yksinkertaisen ja
ittyneen palomallin
valila
L
[ I
Rakenneosan Rakenteen osan
tarkastelu tarkastelu

Mekaanisten Mekaanisten ‘

= 1
| Koko rakenteen
tarkastel

Mekaanisten
kuormien ja kuormien ja

reunaehiojen reunaehtojen
maarittaminen maarittaminen

Vrsinkeraser
(jos sellaisia on)

Kuva 2. Vaihtoehtoiset mitoitusmenettelyt

Kehittyneet |

Kehitiyneet |

Kehittyneet |

3.5.3 Betonirakenteet ja betonitaytteiset teras-
putkiprofiilit

Tulipalotilanteen korkealla l&ampétilalla on haitalli-
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proven to affect any load-bearing structures.

In OSBL areas, for storage tank bunds and tank
fires, the fire resistance rating must be at least
120 minutes of pool fire. The fire resistance rat-
ing is determined, according to how fast the
extinguishing measures can be taken. It is im-
portant to note that the implementation of a
large foaming process requires long-term pre-
paratory measures.

In other OBSL areas (e.g. pumping stations,
filling and emptying points), a fire scenario may
be chosen for a shorter time if adequate and
sufficient active firefighting can be started quick-
ly. However, the fire restistance rating must be
at least 30 minutes for a hydrocarbon fire.The
risk of jet fire should also be taken into account.

3.5.2 Designing procedures

The criteria for design procedures are present-
ed: As a rule, detailed rules are used (the red
boxes in Figure 2), and no performance-based
rules are used.

Mitoitusmenetielyt
Yksityiskohtaiset sadnnot (nimellispalon
aiheuttamat [émporasitukset)
Rakenteen osan
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I
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I
Mekaanisten

kuormien
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Figure 2. Alternative dimensioning methods

3.5.3 Concrete structures and concrete-filled
steel pipe profiles

The high temperatures brought about by a fire

situation will harm concrete structures, resulting
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sia vaikutuksia betonirakenteeseen. Se aiheuttaa
raudoituksen ja betonin kimmokertoimen ja lujuu-
den alenemisen sekd betonin lohkeamisriskin.
Betonirakenteille on kéytdéssd useita palomitoi-
tusmenetelmid, joista taulukkomitoitus on yk-
sinkertaisin. Taulukoissa esitettavat keskiteti-
syyden véhimmaisarvot tarkoittavat paaraudoi-
tuksen keskipisteen etdisyyttd [Ahimmaista palolle
alttiista betonipinnasta. Keskidetaisyys maari-
tetdan rakenteessa nimellisten mittojen perusteel-
la ja sen méaarittelyssa otetaan huomioon betoni-
peitteen (¢ nom), hakaraudoituksen (& haka) ja
mahdollisen asennusraudoituksen (g tyd-tanko)
ottama tila.

Taulukko 3. Betonipoikkileikkausten nimelliset
keskidetaisyydet.

h=b
_tal
I

dsd

1
a = Cpom + [@iyo'f.an.ku) + @hﬂku + E@p’aétanku

in reduced strength and elasticity coefficients of
the reinforcements and concrete, as well as risk
of the concrete splitting. Multiple fire detection
methods are used for concrete structures. Table
dimensioning is the most straightforward of
these methods. The minimum center distance
values shown in the tables refer to the distance
between the center of the main reinforcement
and the closest exposed concrete surface. The
center distance is determined on the basis of
nominal dimensions, and for configuring pur-
pose consideration is given to the space taken
up by the concrete cover (c nom), the web rein-
forcements (& irons), and possibly also the in-
stallation brackets (@ work bar).

Table 3. Nominal center distances for concrete
cross-sections.

hzb
e,
I

dsd
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Betonirakenteiden palosuojaus perustuu péaéate-
rasten suojaamiseen betonipeitteelld siten, etta
maaratyssd paloluokassa paéaraudoituksen lam-
potila ei nouse yli 500 °C.

Tabletop -tyyppisissé rakenteissa laatan alapin-
taan ja pilareiden sisapinnoille voi kayttéda se-
menttipohjaisia ruiskutettavia palosuojauspinnoit-

Palonkestavyysaika | Nimellinen keskidetai- | | Fire resistance ra- | Nominal center dis-
syys a (mm) ting tance a (mm)

30 ... 60 min lammik- | 30 mm 30...60 min pool fire 30 mm

kopaloa 120 min pool fire 45 mm

120 min lammikkopa- | 45 mm 30 min jet fire + 60 | 45 mm

loa min pool fire

30 min suihkupaloa + | 45 mm

60 min lammikkopaloa

Fireproofing of the concrete structures is based
on the protection of the main barriers with con-
crete covering in such a way that the tempera-
ture of the web reinforcements in the specified
fire class does not rise above 500 °C.

In Tabletop-type structures, cement-based
sprayed fire protection coatings can be used on
the bottom surface of the slab and on the inner
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teitta. N&in saavutetaan parempi palonkesto ja
myés tulipalon jélkeiset korjaustoimenpiteet jaavéat
vahaisiksi. (Tyyppikuva PVO-DR-6441).

Betonirakenteissa kaytetdan betonina Iujuusluo-
kan C25/30...C50/60 betonia.

Betonin kuumentuessa siihen sitoutunut kosteus
alkaa poistua. Samalla betonin kiviaines laajenee,
mutta samalla sen sementtikivi kutistuu. On il-
meista, ettei téllainen epdhomogeeninen materi-
aali voi sdilyad ehjéna, vaan siihen muodostuu
ainakin mikrohalkeamia. Tulipalossa kuumentunut
betoni voi olla paljon lujempaa tulipalon alkuvai-
heessa kuin ennen tulipaloa. Sen sijaan betonin
lujuus laskee tulipalon aikaisesta lujuudesta kun
se viilentyy kayttélampdétilaansa. Tulipalon jalkei-
seen lujuuteen vaikuttavat mm. kiviaines, semen-
tin ja kiviaineksen sekoitussuhde, sementti, olo-
suhteet betonin viilentymisen jélkeen ja viilenty-
misnopeus. Rakenteen lammittaminen kertaalleen
noin 200 °C l&mpétilaan ja tdman jalkeinen hidas
jaahdytys alentaa loppulujuutta noin 25 %. Alhai-
sen lujuuden (C25/30...C50/60) omaavilla beto-
neilla tapahtuu suhteellisesti vahemman lujuuden
alentumista korkeissa lampétiloissa kuin korkea
lujuuksisilla betoneilla (C55/67...C100/115). On
huomioitava, ettd tulipalossa poikkileikkauksen
lampédtila kehittyy hitaasti ulkopinnasta siséan ja
lujuuden heikentyminen esiintyy vain ulkopinnas-
sa. Tulipalon jalkeen voidaan tulipalonaikaista
betonin lampdtilaa paatella sen vérin perusteella
taulukon 2 mukaisesti.

Taulukko 4. Tulipalon lampétilan arviointi betonin
varista
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surfaces of the pillars. This will ensure better fire
resistance, and will also minimize the need for
post-fire repairs. (Type illustration PVO-DR-
6441).

In the concrete structures, concrete of strength
class C25/30... C50/60 is used.

When the concrete is heated, the moisture in it
begins to evaporate. At the same time, the con-
crete aggregates expand, but simultaneously
with the shrinkage of the cement stone it is very
obvious that such an inhomogeneous material
cannot remain intact; microcracks are bound to
form. Fire-heated concrete can be much strong-
er in the early stages of fire than it was before
the fire. By contrast, the strength of the concrete
decreases from its level during the early stages
of the fire, as it cools down to its operating tem-
perature. Among the factors that affect after-fire
strength are aggregate, the mixing ratio of the
cement and rock, the cement used, the condi-
tions after the cooling of the concrete, and the
cooling rate. The heating of the structure all at
once to a temperature of about 200 °C, and its
subsequent slow cooling, reduces the final
strength by about 25%. Concretes of low
strength (C25 / 30... C50 / 60) experience rela-
tively less strength reduction at high tempera-
tures than high strength concrete (C55 / 67 ...
C100 / 115). It should be noted that in the event
of a fire, the temperature of the cross-section
increases slowly from the outside surface in-
ward, and a deterioration in strength occurs only
on the outer surface. After the fire, the tempera-
ture of the fireproof concrete can be judged from
its color, in accordance with Table 2.

Table 4. Assessment of fire temperature from
the concrete color

15 (33)

Betonin Limpitila

Betonin viri

=300 °C punertava
> 600 °C harmahtava
> 900 °C ruskehtava, kellertivi

Korkeassa léampdétilassa betonikosteuden poista-
miseksi betonitayteiset koteloprofiilit varustetaan
@ 20 mm hdyrynpoistorei’illa

litepiirustuksen

Concrete temperature

Concrete color

> 300°C reddish
> 600°C grayish
>900°C brownish, yellowish

At high temperatures, the removal of moisture
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PVO-DR-6513 mukaisesti.
3.5.4 Terasrakenteet

Terasrakenteiden palomitoituksessa tulee noudat-
taa Eurokoodia kayttéden hiilivetypalon mukaista
palokayrada. Palosuojausmateriaalin valmistaja tai
sen sertifioima urakoitsija suunnittelee palosuoja-
uksen, joka perustuu paloskenaarioon, palonkes-
tévyysaikaan seké kriittiseen ldmpédtilaan. Suun-
nittelussa maaritellddn kaytettdvan palosuojaus-
materiaalin paksuus sekd kiinnitystapa. Pa-
losuojauksen suunnittelun ja mitoituksen tulee
perustua luokituslaitosten hyvaksymiin palotesti-
standardien mukaisiin palotesteihin.

3.5.5 Kantavien rakenteiden kriittinen lampétila

Suunnitteluvaiheessa kantavalle rakenteelle maa-
ritetdan kriittinen lampétila, johon saakka rakenne
vield kantaa siihen kohdistuvan kuorman tulipalo-
tilanteessa. Palosuojauksen tarkoituksena on
estaa rakenteen lampétilan nouseminen tulipaloti-
lanteessa yli kriittisen l&mpétilan. Rakenteen kor-
kea kriittinen |ampédtila mahdollistaa kevyemman
palosuojauksen kuin matala kriittinen lampétila.
Tasta johtuen rakenteen kriittisen lampétilan maa-
rittelyssad on otettava huomioon itse rakenteen
paksuus sekd@ palosuojauksen paksuus, jotta
saadaan kokonaisuutena kustannustehokas rat-
kaisu.

Suositeltava palosuojattavan rakenteen kriittinen
lampétila on vahintdan 400 °z=
helman/satulan/jalan kriittinen lampétila méaaéritel-
ldan spesifikaation D101 mukaisesti (yleensé 300
°C). Palosuojatun rakenteen on pysyttava alle
kriittisen lampétilan rakenteelle asetetun palon-
kestavyysajan verran.

3.5.6 Turvallisuuskriittiset laitteistot ja kaapelit
Turvallisuuskriittisten  laitteistojen  palonkesta-

vyysaika on l&htdkohtaisesti vahintdan 30 minuut-
tia lammikkopaloa. Mikali turvallisuuskriittista lait-

Spesifikaatio / Specification
Luottamuksellinen / Confidential

4.1.2018

from concrete is ensured by concrete-filled
housing profiles that are equipped with & 20
mm steam removal drills; this is done in accord-
ance with the attached drawing PVO-DR-6513.

3.5.4 Steel structures

Design of steel structures for fire scenarios must
comply with the applicable Eurocodes, using a
fire curve that is applicable to hydrocarbon fires.
The fireproofing material manufacturer, or its
certified contractor, designs fireproofing based
on the fire scenario, fire resistance rating, and
critical temperature. The design determines the
thickness of the fireproofing material and the
method of its attachment. Fireproofing design
and determination must be based on fire tests
that are approved by the rating agencies for fire
tests.

3.5.5 Critical temperature of load-bearing struc-
tures

In the design phase, the critical structure is de-
termined by the critical temperature up until such
time as the structure is still capable of carrying
the load on it in a fire situation. The purpose of
fireproofing is to prevent the temperature of a
structure from rising in a fire situation beyond the
critical temperature. A sufficiently high critical
temperature for a structure allows lighter fire pro-
tection than a low critical temperature. Conse-
quently, in determining the critical temperature of
the structure, to obtain the best overall cost-
effective solution, the thickness of the structure
itself and the thickness of the fire protection must
be taken into account.

The recommended critical temperature for the
structure that requires fireproofing is at least 400
critical temperature of the process
equipment skirt/saddle/leg is defined in accord-
ance with specification D101 (usually 300 °C).
The fireproofed structure must remain below the
critical fire resistance time of the critical tempera-
ture design.

3.5.6 Safety critical equipment and cables
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teistoa tarvitaan onnettomuuden torjunnassa
(esim. palontorjuntajarjestelmét) on laitteiston
palonkestévyysaikaa tarkasteltava paloskenaa-
rion seka palontorjunnan keston mukaisesti.

Toimilaitteiden s&hkd- ja elektroniikkakomponent-
tien toiminta voi pettédd suojaamattomina jo alle
150 °C:n lémpdtiloissa. Tdman johdosta sahko-
laitteiden sek& sahkd- ja instrumenttikaapeleiden
palosuojaaminen poikkeaa kantavien rakenteiden
palosuojaamisesta.

Turvallisuuskriittisten laitteistojen ja kaapelien
palosuojauksen tulee tayttdd standardien ASTM,
UL 2196, ASTM E1725, IE 1717 tai IEEE 1810
vaatimukset hiilivetypalossa (14-17). Mikéali kayte-
tddn muita standardeja, on valmistajan osoitetta-
va niiden patevyys hiilivetypalolle.

HUOM: UL 2196 - ja ASTM E1725 -
testistandardeissa voidaan kayttda joko hiilivety-
tai selluloosapalokéyréa. N&in ollen valitessa ky-
seisien testistandardien mukaista sahkdlaitetta tai
-kaapelia on varmistettava, ettd testauksessa on
kaytetty hiilivetypalokayraa, eli UL1709- tai ASTM
E1529 -testistandardien mukaista palokayraa.

3.6 Tulipalolle altistunut palosuojaus

Palotilanteen jélkeen on rakenteen ja sen pa-
losuojauksen kestévyys aina uudelleen tarkastet-
tava ja korjattava tai uusittava ennen rakenteen
kayttéonottoa. Lisdksi palolle altistuneet kaape-
loinnit on testattava sek& palosuojattava uudel-
leen.

3.7 Korroosiosuojaus

Vedelle altistuvien ja mahdollisesti eristeen alla
olevaa korroosiota (CUI/CUF) aiheuttavien pa-
losuojausmateriaalien (esim. keraaminen pa-
losuojausmateriaali) kaytdéssa tulee terdksen kor-
roosiosuojauksen ja palosuojausmateriaalin saa-
suojauksen olla riittavaa. Palosuojaukset altistu-
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As a rule, the fire resistance rating for safety crit-
ical installations is at least 30 minutes of pool
fire. If safety critical equipment is needed in the
event of an accident (e.g. fire protection sys-
tems), the fire resistance time of the equipment
must be considered, in accordance with the fire
scenario and the duration of the fire fighting.

The operation of the electrical and electronic
components of the actuators, if unprotected, may
decompose at temperatures even below 150 °C.
As a result, fireproofing of electrical equipment
and electrical and instrument cables differ from
the fireproofing of load-bearing structures.

Safety critical equipment and cable fireproofing-
must meet the requirements of ASTM, UL 2196,
ASTM E1725, IE 1717, or IEEE 1810 for hydro-
carbon fire (14-17). If other fire test standards
are used, the manufacturer has to prove the
qualication for hydrocarbon fires.

NOTE: For the UL 2196 and ASTM E1725 test
standards, either a hydrocarbon fire curve or a
cellulose fire curve can be used. This being so,
when selecting an electrical appliance or cable in
accordance with the test standards in question, it
is necessary to ensure that the test is based on a
hydrocarbon fire curve—that is, on a curve that
meets the ULK1709 or ASTM E1529 test stand-
ard.

3.6 Fire protection structures that have been
exposed to fire

After the fire situation is over, the structure and
its fire resistance capability must always be re-
inspected and repaired or renewed prior to taking
the structure back into use. In addition, any ca-
bling that was exposed to fire must be tested and
fireproofed again.

3.7 Corrosion protection

Fire protection materials (e.g. ceramic fire pro-
tection materials) that are exposed to water, and
which may be subject to corrosion (CUI / CUF)
under fire conditions, must be adequate for
weather protection of the steel corrosion protec-
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vat vedelle sateiden lisdksi kunnossapitotdiden
yhteydessd. Veden pééasy palosuojaukseen on
estettava riittavalld sadasuojauksella. Taman lisék-
si vedelle tulee jérjestdd paasy ulos seka saa
suojauksen alle riittavasti tuuletusta.

Kun palosuojaus toteutetaan keraamisella pa-
losuojausmateriaalilla, tulee palosuojattavan ra-
kenteen pinta kasitelld CUI/CUF:4a vastaan. Li-
saksi keraaminen palosuojausmateriaali on saa-
suojattava. Soveltuva maaliyhdistelm& valitaan
laitteen operointilampoétilan mukaisesti.

Palosuojausepoksipinnoitteen alla kaytetédan pin-
noitevalmistajan hyvéksymaa pohjamaalia.

4 PALOSUOJATTAVAT KOHTEET

Tassa osiossa esitelldan yleisimmat palovaaralli-
silla alueilla palosuojattavat kohteet ja niiden pa-
losuojaukseen liittyvia vaatimuksia seké erityispiir-
teita.

4.1 Prosessiyksikdiden kantavat rakenteet

Prosessiyksikdéiden kantavilla rakenteilla tarkoite-
taan kaikkia pysty- ja vaakapilareita sek& kerros-
tasanteita, jotka muodostavat prosessiyksikdn
rungon. Palosuojauksen on oltava ehe& suojaten
kokonaan kaikki ne palovaarallisella alueella si-
jaitsevat kantavat rakenteet, jotka valittavat pro-
sessilaitteiden kuormaa maahan asti (ks. tyyppi-
piirustus NP3-34486, tyyppi A).

4.1.1 Betonirakenteet
Betonirakenteita kéaytetdan tyypillisesti proses-

siyksikdiden alimpien kerrostasojen seké putkisil-
tojen kantavina rakenteina.

ISBL-alueiden betonirakenteiden palosuojaus on
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tion and fire protection material. In addition to
maintenance work, fire protection is also ex-
posed to rainfall. The entry of water into fire pro-
tection must be prevented by adequate weather
protection. In addition to this, there must be es-
cape routes for water, leading to the outside of
the weather protection. There must also be suffi-
cient ventilation.

When the fire protection is implemented with
ceramic fire protection material, the surface of
the fire protection structure must be treated
against CUl / CU= ceramic fire protection
material must also be weatherproofed. Appropri-
ate paint combinations are selected in accord-
ance with the operating temperature of the appli-
ance.

Under the fire retardant coating, a primer ap-
proved by the manufacturer of the coating is
used.

4 AREAS THAT REQUIRE FIREPROOFING

This section presents the most common areas
that require fireproofing and requirements for
fireproofing, as well as special aspects for differ-
ent areas.

4.1 Load-bearing structures of process units
Structural process units consist of all the vertical
and horizontal columns and landings that form
the frame of a process unit. The fire protection
must be sound, and must completely protect all
the load-bearing structures that are within the fire
scenario area and that transmit the loads of the
process equipment to the ground (see type draw-
ing NP3-34486, type A).

4 1.1 Concrete structures

Concrete structures are typically used as the
underlying structures of the lowest floor levels of
the process units, as well as acting as the load-
bearing structures for pipe racks.

Fireproofing of concrete structures in ISBLs must
be taken into account, either by designing the
concrete structure (paragraph 3.5.5) in accord-
ance with the fire scenario and the fire resistance
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huomioitava joko mitoittamalla betonirakenne
(kappale 3.5.5) paloskenaarion seké rakenteelle
asetetun palonkestavyysajan mukaisesti tai pa-
losuojaamalla se  sementtipohjaisella  pa-
losuojauspinnoitteella.

Tabletopin sisépuolisten pintojen palosuojaus
tehddan PVO-DR-6441 mukaisesti.

4.1.2 Terasrakenteet

Prosessiyksikdiden terdsrakenteiden palosuojaa-
mismenetelmana kéaytetdan ensisijaisesti betoni-
taytteisia koteloprofiileja (Tyyppikuvat PVO-DR-
6513 1-13). Mikali betonitaytteisia koteloprofiileja
ei ole jarkeva kayttéa, voidaan kantavien terasra-
kenteiden palosuojaus toteuttaa esimerkiksi laa-
jentuvalla epoksipinnoitteella tai keraamisella pa-
losuojausmateriaalilla. Ter&srakenteiden pinnoit-
taminen laajentuvalla epoksipinnoitteella on jar-
keva toteuttaa esivalmistuksessa. Keraaminen
palosuojausmateriaali sopii laajentuvaa epoksi-
pinnoitetta paremmin kenttdasennukseen.

Kantavien terasrakenteiden palosuojaus laajentu-
valla epoksipinnoitteella on huomioitava jo suun-
nitteluvaineessa. Terdsrakenne on pyrittdva pa-
losuojaamaan esivalmisteena mahdollisimman
suurina moduuleina. Toteutus tulee tehda siten,
ettd palosuojauksen kenttdasennuksen tarve
(esim. liitoskohdissa) minimoidaan, koska se on
hidasta ja kallista.

Terasrakenteiden suojaaminen keraamisella pa-
losuojausmateriaalilla on esitetty tyyppikuvassa
NP4-11083.

4.2 Putkisillat ja putkikannattimet

Palovaarallisella alueella sijaitseva putkisilta tulee
palosuojata ylimpaén kannatustasoon asti. Putkia
kannattelevat vinotuet tulee palosuojata samoin
perustein kuin itse putkisiltakin. (Tyyppikuva NP3-
34486)
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time that has been specified for the structure, or
by fireproofing it with a cement-based fire protec-
tion coating.

Fireproofing of the inner surface of the tabletop is
done in accordance with the PVO-DR-6441
standard.

4 1.2 Steel structures

The primary method for the fireproofing of steel
structures of the process units is concrete-filled
enclosure profiles (Type illustrations PVO-DR-
6513 1-13). If it is not feasible to use concrete-
filled enclosure profiles, using expanding epoxy
coating can carry out the fireproofing of load-
bearing steel structures, for example epoxy coat-
ing, or ceramic fireproofing material. The coating
of steel structures with an expanding epoxy coat-
ing can be carried out during pre-fabrication
works. For installation in the field, ceramic fire-
proofing material is more suitable for expansion
mounting than epoxy coating.

Fireproofing for load-bearing steel structures with
expandable epoxy coatings must be taken into
account at the design stage. As far as possible,
steel structures must be designed to provide
fireproofing as the largest possible prefabricated
module. This must be done in such a way that
the need for fireproofing field installation (e.g. at
joints) is minimized; the main reason is that it is
slow and expensive.

The protection of steel structures with ceramic
fireproofing material is shown in the type design
NP4-11083.

4.2 Pipe racks and pipe supports

The pipeline rack in a fire scenario area must be
fireproofed up to the highest load-bearing level.
The staggered pipe rack supports are protected
against fire, following the same principles as for
the pipe rack itself. (Type illustration NP3-34486)

Type illustration of the fire protection for pipe
racks and pipe supports as shown in PVO-DR-
6440.
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Tyyppikuva putkisiltojen ja putkikannattimien pa-
losuojauksesta PVO-DR-6440.

Kaikki yksittdiset putkikannakkeet (esim. T-
kannakkeet), jotka kannattavat halkaisijaltaan 6”
tai suurempaa prosessiputkea tai muita kriittisia
linjoja (esim. soihtu- tai jddhdytysvesirunkolinjoja)
tulee palosuojata.

Halkaisijaltaan 6” tai suurempi prosessiputki, joka
on kannakoitu riippu- tai jousikannakkeella, varus-
tetaan linja sen alapuolelle sijoitetulla palosuoja-
tulla varmistintasollla. Mikali putken riippu- tai jou-
sikannake romahtaa tulipalossa, putki tippuu sen
alla olevan varmistintason paélle. (Tyyppikuva
NP3-34487).

Putkisillan vaakapilarin p&éalla olevia luisteja ei
tarvitse palosuojata

4.3 Kolonnien, reaktoreiden ja pystysailididen
helmat

Palovaarallisella alueella sijaitsevan kolonnin tai
muun pystyséilion helman ulkopinta tulee pa-
losuojata tyyppikuvan NP4-15561 mukaisella rat-
kaisulla.

Ulkopinnan lisdksi helman sisdpuoli tulee pa-
losuojata, mikéli jokin seuraavista kohdista téyt-
tyy:

- Helman sisapuolella on mahdollisia vuotokohtei-
ta, kuten laippaliitoksia tai venttiileita

- Helman alapuoli on avoin alemmalle kerrostasol-
le

- Helmassa on avonaisia aukkoja maanpinnan
tasolla (ulkopuolinen vuoto voi levitd helman alle)
- Helmassa olevien aukkojen yhteenlaskettu pin-
ta-ala ylittdd halkaisijaltaan 24” (600 mm) suurui-
sen py6rean aukon (n. 0,29 m?).

Sisdpuolisen palosuojauksen vélttdmiseksi hel-
man aukot voidaan tarvittaessa supistaa vahin-
tddn 6 mm:n paksuisilla teraslevyilld. Helman
miesluukkua ei saa kuitenkaan kokonaan sulkea,
jotta varmistetaan helman riittdvéa tuuletus. == -
malle kerrostasolle avoimen helman kannatusta-
son aukko voidaan sulkea palosuojatulla levyll&,
jossa on minimoitava putkiston l&piviennin ja vie-
maéardinnin vaatima pinta-ala.
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All individual pipe supports (e.g. T-brackets) that
support process pipes or other critical lines of 6”
or more in diameter, or other critical lines (e.g.
torch or cooling water lines) must be fireproofed.

Process pipes of more than 6” in diameter that
are supported by a hanger or spring bracket
must be fitted with a fireproofed "catch beam"
underneath the line. If suspension supports or
spring supports crack or collapse in a fire, the
tube will drop onto the safety surface underneath
it. (Type illustration NP3-34487).

Pipe saddles located on the horizontal pipe sup-
port do not require fireproofing.

4.3 Skirts of columns, reactors and vertical
vessels

The outer surface of the column or other vertical
vessel in the fire scenario area must be fireproof-
ing, using a solution that is in accordance with
the type design NP4-15561.

In addition to the outer surface, the inside of the
skirt must be fireproofed if one or more of the
following conditions are met:

- Possible leakage points, such as flange con-
nections or valves, on the inside surface of the
skirt

- The underside of the skirt is open to the lower
layer

- There are uncovered openings at ground level
(external leakage may spread under the skirt). -
The total surface area of openings in the skirt is
more than 24” (600 mm) in diameter.

To avoid the need for internal fireproofing, the
opening of the skirt can be reduced if necessary
with steel plates of at least 6 mm thick. However,
to ensure adequate air ventilation, the skirt man-
hole should not be completely closed. If the area
required for piping penetration and drainage
need to be minimized, the openings on the lower
floor level can be closed off with a fireproof plate.

Fireproofing must also cover the anchor bolts
used to fasten the skirt. If the skirt is attached to
the upper floor plate, the lower ends of the an-
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Palosuojauksen on peitettdva myés helman kiinni-
tyksessa kaytettavat ankkuripultit. Mikali helma on
kiinnitetty ylemmalle kerrostasolle, on myés ank-
kuripulttien alap&ét palosuojattava.

Jotta palosuojauksesta saadaan mahdollisimman
ehed, tulee erilaisten kiinnikkeiden (esim. kulkuta-
sot) sijoittamista palosuojattavalle alueelle tai sen
laheisyyteen valttaa.

Mikéali pystyséilid on tuettu helman sijaan terasja-
loilla, tulee kyseiset terésjalat palosuojata mukaan
lukien s&iliétd kannattelevat hitsaussaumat.

Olemassa olevien laitteiden helmojen palosuoja-
uksien korjaukset toteutetaan tapauskohtaisesti.
Helman betoni- ja tiilimuuraus katsotaan riittavak-
si palosuojaukseksi hiilivetypaloskenaariota vas-
taan. Olemassa olevissa laitteissa helman ja lait-
teen valinen hitsaussauma on usein palosuojaa-
matta. Taméa sauma tulee suojata keraamisella
palosuojausmateriaalilla, joka koteloidaan mah-
dollisimman vesitiiviiksi. Kyseinen palosuojattava
pinta on korroosiosuojattava.

4.4 Roikkuvien pystysiilididen kannakkeet

Roikkuvien pystysailididen (yleensa reaktoreita tai
lAammodnvaihtimia) kannakkeet, kiinnityskorvakkeet
tms. tulee palosuojata. Ks. tyyppipiirustus NP3-
34486 tyyppi A.

Yleensa roikkuvien pystysailididen kannakkeet
ovat kuumia, jolloin palosuojauksessa on kéytet-
tava kuumuutta kestavaa palosuojausmateriaalia,
kuten keraamista palosuojausmateriaalia koteloi-
tuna. Ks. tyyppipiirustus PVO-DR-7701.

Miké&li prosessilaite roikkuu jousien varassa, va-
rustetaan kannakkeet niiden alapuolelle sijoitetul-
la varmistintasoilla. Sek@ prosessilaitteen kan-
nakkeet ettd varmistintaso on palosuojattava.

4.5 Lamménvaihtimien ja vaakasdilididen sa-
tulat
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chor bolts must also be protected against fire.

To get the most complete fireproofing possible, it
is necessary to avoid placing different fasteners
(e.g. walkways) in or near the fireproofed area.

If the vertical vessel is supported with steel legs,
instead of a skirt, these must be fireproofed; this
includes the welded joints supporting the vessel.

Repairs for fireproofing in existing equipment will
be done on a case-by-case basis. The concrete
and brick masonry of the skirt is considered to be
sufficient fireproofing against a hydrocarbon fire.
In existing equipment, the welding joints between
the skirt and the device are often not protected
from fire. This seam must be protected with a
ceramic flame retardant material that is covered
by casing that is as watertight as possible. The
fireproof surface of this casing must be corro-
sion-resistant.

4.4 Brackets for suspended vertical vessels

Brackets for suspended vertical vessels (usually
reactors or heat exchangers), etc. must be pro-
tected from fire. See type illustration NP3-34486
type A.

In general, the brackets of suspended vertical
vessels are hot, so fire protection must be made
of heat-resistant material, such as ceramic fire-
proofing material in a protective casing. See type
illustration PVO-DR-7701.

If process equipment is suspended on springs,
the supports must have fireproofed "catch
beams" fitted underneath. Both the brackets of
the process equipment and the catch beam must
be fireproofed.

4.5 Saddles for heat exchangers and hori-
zontal vessels

If the diameter of the device exceeds 500 mm,
and if the shortest distance between the concrete
leg and the equipment is more than 300 mm,
steel saddles in horizontal vessels, heat ex-
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Vaakatasossa olevien sailididen, lammadnvaihti-
mien ja muiden vastaavien laitteiden teraksiset
satulat tulee palosuojata, jos laitteen halkaisija on
yli 500 mm ja lyhin etdisyys betonisen jalan ja
laitteen valilla ylittdad 300 mm.

Lammonvaihtimien ja vaakasailididen satulat mi-
toitetaan lahtdkohtaisesti korkeudeltaan alle 300
mm korkuisiksi (matalimmasta kohdastaan), jol-
loin niitd ei tarvitse erikseen palosuojata. Satula
sijoitetaan betoniperustuksen paalle, jonka mitoi-
tuksella mé&aritetddn ldammdnvaihtimen tai vaa-
kasailion haluttu korkeus. Betoniperustus tulee
olla mitoitettu paloskenaarion mukaiseksi tai se
tulee erikseen palosuojata.

Paallekkain sijoitettavien halkaisijaltaan yli 750
mm olevien lammoénvaihtimien valiset jalat pa-
losuojataan, mikéli jalkojen yhteenlaskettu korke-
us matalimmasta kohtaa ylittdd 300 mm.

Olemassa olevien ldAmmdnvaihtimien ja vaakaséai-
lididen satulat voidaan palosuojata koteloidulla
keraamisella palosuojausmateriaalilla. Ks. tyyppi-
piirustus PVO-DR-7700.

4.6 Vaarattoman sisallén prosessilaitteet

Prosessiyksikén kerrostasoilla sijaitsevien vaarat-
toman sisallén prosessilaitteiden kantavat raken-
teet on palosuojattava, mikali niiden romahtami-
nen tulipalossa aiheuttaa merkittdvaa vaaraa tai
lagjentaa onnettomuuden vaikutuksia. Vaaratto-
malla sisallélléd tarkoitetaan kemikaaleja, jotka
eivat ole palovaarallisia tai myrkyllisia.

Maantasolla sijaitsevien ei-palovaarallista kemi-
kaalia sisdltdvien laitteiden kantavat rakenteet
voidaan jattaa palosuojaamatta, mikéali niiden sor-
tumisesta ei aiheudu merkittdvaa vaaraa pelas-
tustdille tai onnettomuuden levidmista. Téllaisia
ovat esimerkiksi allastetut lisé- tai apuainesailit.

4.7 limajaahdyttimet
Palovaarallisia kemikaaleja siséltdvien ilmajéah-

dyttimien kantavat rakenteet tulee palosuojata.
(Tyyppikuva PVO-DR-6440).
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changers and similar devices must be fire-
proofed.

As a rule, the heights of heat exchangers and
horizontal vessels are dimensioned to a height of
less than 300 mm (measured from the lowest
point), so they do not need to be individually fire-
proofed. The saddle is placed on a concrete
foundation that has been dimensioned to deter-
mine the desired height of the heat exchanger or
horizontal vessel. The concrete foundation must
be dimensioned in accordance with the fire sce-
nario, and it must be fireproofed separately.

For heat exchangers that are placed on top of
each other, if the legs between the exchangers
are more than 750 mm in diameter, they must be
fireproofed if the total height of the legs at the
lowest point exceeds 300 mm.

Existing heat exchanger and horizontal vessel
saddles can be fireproofed with encased ceramic
fire retardant material. See type illustration PVO-
DR-7700.

4.6 Non-hazardous process equipment

The floor plates of load-bearing structures of
non-hazardous content process equipment of a
process unit must be protected from fire if their
collapse in a fire would cause significant hazard
or increase the impact of the accident. Non-
hazardous content are chemicals that are not
flammable or toxic.

Load-bearins structures of non-dangerous pro-
cess equipment located on ground-level may be
left unprotected, if their collapse would not cause
the accident to spread or would not present a
significant risk to rescue workers. Examples of
such structures are auxiliary containers or addi-
tional containers.

4.7 Air coolers

The load-bearing structures of air coolers con-
taining fire-hazardous chemicals must be pro-
tected against fire. (Type illustration PVO-DR-
6440).
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Olemassa olevien iimajaahdyttimien jalat voidaan
palosuojata  koteloidulla  keraamisella pa-
losuojausmateriaalilla tai palosuojausepoksilla.

4.8 Prosessiuunit

Prosessiuunien kantavat rakenteet tulee pa-
losuojata uunirungon alapintaan asti. Yleensa
uunissa kaytetdan palosuojattuja/-mitoitettuja be-
toniperustuksia ja enintddn 300 mm korkeita jal-
koja.

Prosessiuunien sekundaaristen osien (mm. kana-
vat, putkistot) kantavien rakenteiden palosuojauk-
sessa kaytetdan ensisijaisesti betonitaytteisia
koteloprofiileja.

4.9 Turvallisuuskriittiset instrumentit ja toimi-
laitteet sekad niiden kaapelointi

Turvallisuuskriittiset laitteistot ja niiden palosuoja-
us on méaaritelty kappaleessa 3.2.

4.9.1 Instrumentit ja toimilaitteet

Instrumenttien ja toimilaitteiden palosuojauksessa
voidaan kayttdd palosuojauspeittoa tai pa-
losuojauskoteloa. Palosuojauspeiton paélle tulee
tarpeen vaatiessa asentaa sddsuoja estamaan
peiton kastuminen.

Turvallisuuskriittiset venttiilit tulee méaaritelld pa-
lonkestaviksi tai ne tulee palosuojata. Lisaksi
venttiilin moottori ja muut ohjauslaitteet on pa-
losuojattava.

4.9.2 Kaapelit

Kaapelien vaurioituminen tulipalossa estetdan
reitittdmallé kaapeloinnit palovaarallisten alueiden
ulkopuolelle seké sijoittamalla kaapelit maanalai-
siin kaapelikanaviin. Instrumenttikaapelit voivat
kulkea my6ds maanpééllisessé betonisessa kaa-
pelikanavassa, jonka kansien alle on asennettu
palosuojausmateriaali. Kaapelikanaviin tehtavissa
lapivienneissd kaytetdan palokatkoja enintdan 8
metrin valein.
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The feet of the existing air coolers can be pro-
tected from fire with a housed ceramic fire-
retardant material or fire-retardant epoxy.

4.8 Process ovens

The load-bearing structures of the process fur-
nace must be protected from fire up to the lower
surface of the furnace. Usually the fireproofed or
fire-dimensioned concrete foundations and feet
used are up to 300 mm high.

The fire protection of structures that carry sec-
ondary elements of the process furnace (includ-
ing ducts and pipes) primarily use concrete-filled
encasing profiles.

4.9 Safety-critical instruments and actuators
and their cabling

Safety-ciritcal equipment and their fireproofing
are defined in the chapter 3.2

4.9.1 Instruments and actuators

Flexible fireproofing jackets or intumescent mate-
rials can be used in order to protect instruments
and actuators. Fireproofing jacket also has to be
weather protected.

Safety-critical valves must be designated as fire-
resistant, or else they must be fireproofed. In
addition, the valve engine and other control
equipment must be protected from fire.

4 9.2 Cables

Damage to cables in fire situations is prevented
by routing cabling outside the fire scenario area,
and by placing cables in underground cable
ducts. Instrument cables can also run through an
overground concrete cable duct with fireproofing
material fitted under the covers. In laying the
cables in the cable ducts, firestops are used with
maximum interval of 8 meters.

The cables are routed from a cable duct to a
fireproofed enclosure from which a fire resistant
cable is fed to the actuator. The enclosure can
also be placed inside the fireproofed cable duct,
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Kaapelit ohjataan kaapelikanavasta palosuojatulle
vaihtokotelolle, josta toimilaitteelle johdetaan pa-
lonkestava kaapeli. Vaihtokotelo voidaan myds
sijoittaa kaapelikanavan sisélle, jolloin sen ei tar-
vitse olla palosuogjattu. Vaihtoehtoisesti kaapeli-
kanavasta voidaan jatkaa normaalilla kaapelilla
palosuojatussa kaapelihyllyssa toimilaitteelle asti
(Tyyppikuvat PVO-DR-6439 ja PVO-DR-7798).
Kaapeli tulee olla palosuojattu koko matkaltaan.

Yksittaiset kaapelit voidaan erikseen palosuojata
normaalin kaapelin paélle asennettavalla pa-
losuojausmateriaalilla tai kayttda palonkestavaa
kaapelia. Mikali palosuojattavia kaapeleita on
palion, kaytetddn normaaleja kaapeleita pa-
losuojatussa kaapelihyllysséa.

Pelkki&d valaistus- ja séhkdsaattokaapeleita sisél-
tavia kaapelihyllyja seka kytkentakoteloita ei tar-
vitse palosuojata, paitsi kohteissa joissa paloriski
on erityisen suuri ja/tai kaapelin maara on merkit-
téva. Palosuojaus tehdaan tyyppikuvien PVO-DR-
7798 mukaan.

Miké&li palosuojatusta kaapelikanavasta johdetaan
ei-turvallisuuskriittisten instrumenttien ja toimilait-
teiden kaapeleita kaapelihyllyad pitkin, suojataan
kaapelihylly o6ljyroiskeilta ja hitsauskipinéilta
(Tyyppikuvat NP4-31856 s.8).

4.10 Prosessi- ja palovesiputkistot

Palovaarallisella alueella sijaitsevat putket pa-
losuojataan tapauskohtaisesti riskianalyysin pe-
rusteella.

Palovesijarjestelman runkoputket tulee sijoittaa
palovaarallisten alueiden ulkopuolelle tai maan
alle. Mikali palovesirunkoputki sijaitsee palovaa-
rallisella alueella, se tulee palosuojata. Kauko-
ohjattavien palovesitykkien maanpéélliset palo-
vesiputket tulee palosuojata.

Putkistojen palosuojauksen mitoituksessa voi-
daan kayttaa pyoéreille terasrakenteille maaritetty-
ja palosuojaussertifikaatteja.

4.11 Sammutusjarjestelmat
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so the enclosure does not need to be fireproofed.
Alternatively, the cable duct can be extended
with a normal cable in a fire-protected cable tray
up to the actuator (Type illustrations PVO-DR-
6439 and PVO-DR-7798). The cable must be
protected from fire throughout its entire length.

Individual cables can be separately protected
from fire with a fire-retardant material that is
mounted on a normal cable, or else a fireproof
cable can be used. If there are a lot of fireproof
cables, the chosen solution is to use normal ca-
bles in a fireproof cable tray.

Cable trays with only plain lighting power cables
need no fireproofing except in locations where
fire hazard is particularly large and/or the amount
of the cables is siginificant. Fireproofing is made
by type illustrations PVO-DR-7798.

If cables of non-safety-critical epuipment are di-
rected trough cable duct, the duct will be protect-
ed against oilspills and hot work sparks. (Type
illustrations NP4-31856 s.8).

4.10 Process and firewater pipings

The piping that runs through a fire scenario area
shall be fireproofed, case by case, based on a
risk analysis.

Pipes carrying firewater must be placed under-
neath the fire scenario area or underground. If a
main firewater line is located in a fire scenario
area, it must be fireproofed. Remote controlled
fire monitors firewater lines on surface shall be
fireproofed.

For the dimensioning of the fireproofing of pipes,
fire protection certificates for circular steel struc-
tures can be used.

4.11 Fire extinguishing systems

The fire protection of remotely controlled fire
monitors must be considered for the load-bearing
structures of the cannon (minimum fire re-
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Kauko-ohjattavien palovesitykkien palosuojauk-
sessa on huomioitava tykin kantavat rakenteet
(palonkestavyysaika vahintd&n 90 minuuttia) seka
tykin toiminnan kannalta kriittiset toimilaitteet ja
ohjauskaapelit (palonkestavyysaika vahintdan 30
minuuttia).

Yksittaisten palovesi-, vesivaleluputkistojen ja
vastaavien kantavien rakenteiden palonkestavyyt-
ta on tarkasteltava ja palosuojattava tarpeen mu-
kaan.

4.12 limaisimet

[Imaisin- ja halytysjarjestelmia ei lahdkohtaisesti
palosuojata, ellei niitd ole riskiarvioinnin tai stan-
dardien perusteella erikseen maaritelty pa-
losuojattaviksi.

5 PALOSUOJAUSMATERIAALIT
5.1 Soveltuvuus

Palosuojausmateriaalin tulee olla hiilivetypaloske-
naarioon soveltuvaa. Témé& voidaan parhaiten
todeta luokituslaitoksen hyvéksymilla hiilivetypa-
loon (lammikko- ja/tai suihkupalo) perustuvilla
palokokeilla. Mikéli palosuojausmateriaali on |a-
paissyt hiilivetypalokokeisiin perustuvia testistan-
dardeja, tdma on yleenséa esitetty palosuojausma-
teriaalin tuotetiedoissa. Testauksista on oltava
olemassa luokituslaitoksen myéntama todistus ja
dokumentaatio jonka perusteella mitoitus teh-
daan.

Betoni- ja tiilirakenteiden mitoitus perustuu euro-
koodeihin, eik& niille 18ydy virallisia luokituslaitok-
sen myodntamia sertifikaatteja.

Palosuojausmateriaalin valinnassa tulee huomioi-
da laitteiden mahdolliset korkeat kayttélampétilat
ja niiden vaikutukset palosuojausmateriaalille.
Liséksi valinnassa tulee huomioida palosuojaus-
materiaalin (erityisesti keraamisen palosuojaus-
materiaalin) lampderistysvaikutus prosessilaitteel-
le mahdollisen ylikuumenemisen varalta.
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sistance rating of 90 minutes), as well as for ac-
tuators and control cables that are critical for the
functioning of the cannon (minimum fire re-
sistance rating of 30 minutes).

Pipes carrying water for fire extinguishing, water
pipelines and similar load-bearing structures
must be assessed and fireproofed as required.

4.12 Detectors

In principle, detectors and alarm systems do not
need to be fireproofed, unless it is necessary via
risk analysis or standards.

5 FIREPROOFING MATERIALS

5.1 Suitability

The fireproofing material must be suitable for
hydrocarbon fire situations. This can best be en-
sured by fire tests that are approved by the fire
safety authorities for hydrocarbon fires (pool and
/or jet fire). If the fireproofing material has passed
the hydrocarbon fire tests, this is usually indicat-
ed in the fireproofing material product infor-
mation. There must be a certificate issued by the
classification society and the documentation on
which the rating is to be made.

The design of concrete and brick structures is
based on Eurocodes, and for these there are no
official certificates issued by the classification
society.

The choice of fireproofing material should take
into account the possible high operating temper-
atures of the units and their effects on the fire
protection material. In addition, the thermal insu-
lation effect of the fireproofing material (especial-
ly ceramic blanket) for the process equipment
must be taken into account in the processor to
guard against possible overheating.
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5.2 Betoni

Betoni voi Iohkeilla pinnastaan erityisesti hiilivety-
palon tai palon aikaisen sammutusvesisuihkun
seurauksena. Lohkeiluriskiin on kiinnitettava
huomiota, silla lilan voimakas lohkeilu voi paljas-
taa suojattavan pinnan tulipalon vaikutukselle.
Betonin ainesosien valinnoilla ja riittavan suurella
permeabiliteetilla voidaan kuitenkin vahentéé loh-
keiluriskia. On myds olemassa betoniin lisattavia
aineita, jotka estavét betonin lohkeilun kuumene-
misen johdosta, kuten esimerkiksi polypro-
peenikuituja.

Kéaytettdesséa betonia palosuojausmateriaalina on
huomioitava, ettd betonin alle hankala tehda tar-
kastustditd. Prosessilaitteiden perustukset on
kuitenkin hyva tehdé betonista, silld ne voidaan
talldéin samalla mitoittaa palosuojatuiksi.

5.3 Vermikuliitti-sementtipohjaiset palo-
suojauspinnoitteet

Vermikuliitti-sementtipohjaisilla  palosuojauspin-
noitteilla voidaan palosuojata betonia. Vermikuliit-
ti-sementtipohjaisia  palosuojauspinnoitteita on
hyvéaksytty seka lammikko- etta suihkupalolle.

Vermikuliitti-sementtipohjainen palosuojauspinnoi-
te ei ole suositeltava kayttéda terasrakenteille, jot-
ka ovat alttiita kosteudelle seké pakkaselle.

5.4 Tiilimuuraus

Eurokoodi edellyttdd muuratulta seinaltd kokeita,
jos kaytettdvan muuratun rakenteen, laastityypin
tai muurauskappaleiden ja laastin yhdistelman
palonkestévyys ei ole tiedossa. (EN 1996-1-2,
s.21-24).

Tiili ei ole suositeltava palosuojausmateriaali uu-
sissa rakenteissa. Olemassa olevissa rakenteissa
tilen kayttdé on sallittua. Huomioita on kiinnitettava
tilivuorauksen eheyteen sek& palosuojatun pin-
nan korroosion valvontaan.
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5.2 Concrete

Concrete may crumble away from its surface,
especially as a result of a hydrocarbon fire or
firewater jet. Attention should be paid to the risk
of crumbling, because excessive crumbling could
uncover protected surface of steel against fire.
However, the risk of crumbling can be reduced
by using concrete components with a high per-
meability. There are also concrete additives,
such as polypropylene fibers that prevent con-
crete from crumbling due to heating.

When using concrete as a fireproofing material, it
must be kept in mind that it is difficult to carry out
inspection work under concrete. However, it is
advisable to make the foundations of the process
equipment from concrete, as it can be designed
as fireproofed.

5.3 Vermiculite and Cement-based fire pro-
tection coatings

Vermiculite and Cement-based fireproofing coat-
ings can be used for concrete. Vermiculite and
Cement-based fireproofing coatings have been
approved for both pool fires and jet fires.

Vermiculite and Cement-based fire protection
coating is not recommended for use with steel
structures that are exposed to moisture and frost.

5.4 Masonry wall

The Eurocode requires tests on a masonry wall,
if the fire resistance of a masonry structure, plas-
ter type, or masonry and mortar mix used is un-
known. (EN 1996-1-2, pp. 21-24).

Brick is not a recommended fireproofing material
for use in new structures. The use of brick is
permitted in existing structures. Attention must
be paid to the integrity of the brick lining and
monitoring the fireproofed surface for signs of
corrosion.
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5.5 Laajentuvat epoksipinnoitteet

Erilaisten  orgaanisten  ruiskutettavien pa-
losuojausmateriaalien  palosuojausominaisuudet
perustuvat yhteen tai useampaan palosuojaus-
mekanismiin:

- Sublimoituvat pinnoitteet absorboivat suuria
maaria lamp6a niiden muuttuessa kiinte&sta suo-
raan kaasumaiseksi

- Laajentuvat pinnoitteet paisuvat tulipalossa mo-
ninkertaisesti. Samalla ne hiiltyvat pinnastaan,
mik& suojaa ja eristéa tulipalolta

- Ablatiiviset (energiaa sitovat) pinnoitteet absor-
boivat tulipalon ldmpé&energiaa haihtumalla, sula-
malla ja kemiallisesti hajoamalla materiaalin mas-
san samalla vahentyessa.

Tulipalotilanteessa epoksipinnoitteen epoksihartsi
paisuu 5-10-kertaiseksi alkuperéisestd paksuu-
destaan, ja muodostaa pinnalleen hiilikerroksen.
Epoksipinnoitteet soveltuvat seka suihku- etta
lammikkopaloskenaarioita vastaan.

Epoksipinnoitteiden suunnittelu- ja asennusvai-
heessa on noudatettava valmistajan ohjeita ja
laatuvaatimuksia. Pinnoitteen asentajilla pitaa olla
valmistajan edellyttdmé& patevyys, mitkd usein
edellyttédvat valmistajan tuotekohtaisten koulutus-
ten lapikdymista. Epoksipinnoitteen asentaminen
edellyttédd pinnan huolellista esikasittelya ja hiek-
kapuhaltamista, eik& pinnoitusta voi tehda aikai-
semmin maalatuille pinnoille. Epoksipinnoitteen
alla kaytettavan maaliyhdistelman tulee olla epok-
sipinnoitteen valmistajan hyvadksyma. Pinnoite
voidaan levittdd suojattavaan pintaan joko ruiskut-
taen tai k&sin. Yleensé pinnoite vahvistetaan eril-
liselld verkolla.

Laajentuvien epoksipinnoitteiden kayttdéa rajoittaa
pinnoitteen kohtuullisen matala lampdtilankesto
normaalikaytéssa. Epoksipinnoitteiden kayttélam-
poétilan yléraja on 80°C—-120 ©z=

rajoitukset tulee aina varmistaa pinnoitevalmista-
jalta. Myds erittdin kylmille [ampétiloille altistumi-
nen voi pilata epoksipinnoitteen kunnon, mika voi
tapahtua esimerkiksi paineen alla nesteytetyn
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5.5 Expanding epoxy coatings

The fire protection properties of various types of
organic sprayable fire-retardant materials are
based on one or more fire protection mecha-
nisms:

- Sublimable coatings absorb large amounts of
heat on account of converting directly from the
solid to the gas phase when they burn

- Expandable coatings swell up in fire upto sev-
eral times their original thickness. At the same
time, they carbonize from their surface, which
protects and isolates them from fire

- Ablative (energy-binding) coatings absorb the
thermal energy of fire by evaporation, melting
and chemical degradation, and at the same time
reduce the mass of the material.

In a fire situation, the epoxy resin epoxy coating
expands to 5 to 10 times its original thickness
and forms a carbon layer on its surface. Epoxy
coatings are suitable against for both pool fire
and jet fire situations.

When designing and installing epoxy coatings,
the manufacturer’s instructions and quality re-
quirements must be followed. Coating installers
must have the qualifications required by the coat-
ing manufacturer. Obtaining these qualifications
often requires passing the manufacturer’s prod-
uct-specific training. Installing the epoxy coating
requires a careful pre-treatment and sand blast-
ing of the surface, and no coating can be applied
to previously painted surfaces. The paint combi-
nation used under the epoxy coating must be of
a type approved by the epoxy coating manufac-
turer. The coating can be applied to the surface
to be protected, either by spraying or manually.
Usually, the coating is reinforced with a separate
mesh.

The use of expanding epoxy coatings is limited
by the relatively low temperature resistance of
the coating in conditions of normal use. The up-

limit for the use of epoxy coatings is
80°C...120°== retain the coating manu-
facturer's operating temperature restrictions. Ex-
posure to extremely low temperatures can also
ruin the epoxy coating; this can occur, for exam-
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kaasun vuodosta. Erikoistapauksissa voidaan
epoksipinnoitteen ja pinnoitettavan kohteen vaéliin
asentaa eristava pinnoite. Nain voidaan laajentaa
kayttélampdtilarajoja. Tama vaatii erillisen pinnoi-
tevalmistajan laatiman suunnitelman, jossa ilmoi-
tetaan pinnoiteyhdistelman kayttélampdatilarajoi-
tukset. Laajentuva epoksipinnoite ei sovellu sah-
kdsaatettujen kohteiden palosuojaukseen.

Tulipalon kuumuudessa reagoinut ja paisunut
epoksipinnoite on uusittava palotilanteen jélkeen.

5.6 Keraaminen (AES) palosuojausmateriaali
ja endotermiset matot

Keraaminen palosuojausmateriaali koostuu ke-
raamisista ainesosista (esim. SiO,, CaO, MgO).
Keraamisen palosuojausmateriaalin pa-
losuojausominaisuus perustuu ainesosiin kemial-
lisesti sitoutuneen veden vapautumiseen, mika on
endoterminen reaktio.

AES = Maa-alkalisilikaatti

Keraamisen palosuojausmateriaalin lisaksi mark-
kinoilla on endotermisia mattoja, jotka ovat raken-
teeltaan  keraamisen  palosuojausmateriaalin
kanssa samanlaisia. Markkinoilla olevien endo-
termisten mattojen (esim. 3M Interram) nelidhinta
on moninkertainen keraamiseen palosuojausma-
teriaaleihin verrattuna. Endotermisen maton kayt-
t6 on suositeltavaa ainoastaan silloin, jos keraa-
minen palosuojausmateriaali ei mahdu kohtee-
seen (endoterminen matto on ohuempaa).

Keraamiset palosuojausmateriaalit soveltuvat
hyvin my6s erittdin kuumille pinnoille ja toimivat
palosuojauksen lisaksi lampdberisteend, jolloin
palosuojaus on mahdollista myés toteuttaa kor-
vaamalla laitteessa kaytettdva normaali eristevilla
keraamisella palosuojasmateriaalilla (pellityskin
tulee vainhtaa, mikéali suihkupalo mahdollinen)

Keraaminen palosuojausmateriaali kiinnitetdan
suojattavaan pintaan mekaanisilla teraskiinnikkeil-
14, joiden on kestettava tulipaloskenaarion vaiku-
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ple, when the coating comes into contact with
pressurized liquefied gas during a leakage. In
special cases, an insulation coating may be in-
stalled between the epoxy coating and the object
to be coated. This allows for extended operating
temperature limits. However, it also requires a
plan prepared by a separate coating manufac-
turer, and this plan must indicate the operating
temperature restrictions of the coating combina-
tion. Expandable epoxy coating is not suitable for
the fireproofing of electricity-carrying structures.

Any epoxy coating that has swollen or, other-
wise, chemically or physically reacted during a
fire must be replaced.

5.6 Ceramic (AES) fireproofing material and
endothermic mats

Ceramic (AES) fireproofingmaterial consists of
ceramic constituents (e.g. SiO,, CaO, MgO). The
fire protection property of a ceramic fireproofing
material is based on the release of chemically
bound water; this evaporation is an endothermic
reaction.

AES = Alkaline Earth Silicate

In addition to the ceramic fireproofing material,
there are endothermic mats that are similar in
design to ceramic fireproofing materials. The
price per square meter of endothermic mats (e.g.
3M Interram) is many times the price of ceramic
fireproofing materials. =  of endothermic mats
is only recommended if the ceramic fireproofing
material does not fit the structure to be protected
in the area (the endothermic mat is thinner).

Ceramic fireproofing materials are also well suit-
ed for extremely hot surfaces, and act as insula-
tion, in addition to fire protection. Fire protection
can also be carried out by replacing the normal
insulating material to ceramic fireproofing mate-
rial (cladding may be replaced in case of jet fire).

Ceramic fireproofing material is attached to the
surface to be protected by mechanical fasteners
that must withstand the effects of fire by the fire-
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tukset siten, ettd palosuojausmateriaali pysyy
eheana suojattavalla pinnalla vahintaan silté vaa-
ditun palonkestavyysajan verran. Liséksi pa-
losuojausmateriaali koteloitava siten, ettei suihku-
palon eroosiovaikutus padse poistamaan villaa
palosuojattavasta pinnasta ennenaikaisesti. Nor-
maalien eristevillojen kiinnityksessa kaytettavia
alumiinisia ei saa kéayttdd niiden sulaessa hiilive-
typalossa.

Kéaytettdessd keraamista palosuojausmateriaalia
on erityistd huolellisuutta Kiinnitettava saasuoja-
ukseen. Keraaminen palosuojausmateriaali imee
tehokkaasti vetta itseensd (myds pelkasté ilman-
kosteudesta), mika voi altistaa suojattavan pinnan
korroosiolle. Kaikki saasuojusten liitokset ja lapi-
viennit on tiivistettdvd huolellisesti kohteeseen
sopivalla tiivistemateriaalilla.

On suositeltavaa kayttéda valmiiksi folioitua ke-
raamista palosuojausmateriaalia kosteuden paa-
semisen estdmiseksi materiaaliin.

Keraamisen palosuojausmateriaalin  paksuus
maaritetdan paloskenaarion sekd valmistajan an-
tamien mitoitustaulukoiden avulla perusteella.
Palosuiojausmateriaalin kotelointi- ja kiinnitystapa
maéaaritelldan tyyppikuvien mukaisesti.

5.7 Joustavat palosuojauspeitot

Joustavia palosuojauspeittoja ja -kaareitd ("tékke-
ja") kaytetdan erityisesti turvallisuuskriittisten toi-
milaitteiden palosuojaukseen. Taman liséksi ne
soveltuvat kaapelihyllyjen ja kantavien rakentei-
den suojaukseen. Palosuojauspeitot ja -kdareet
sisaltavat epdorgaanista materiaalia, kuten esi-
merkiksi keraamista villaa. Joustavan rakenteen-
sa ansiosta ne kestavat myés rajahdyspainetta.

Joustavat palosuojauspeitot soveltuvat hyvin inst-
rumenttilaitteisiin, joiden kaytté ja kunnossapito
edellyttédvat palosuojauksen poistamista méara-
ajoin. Palosuojauspeitot voidaan myds varustaa
luukuilla, joista voidaan tarkistaa esimerkiksi inst-
rumentin mittarien antamat lukemat. Kaareet ja
peitot yleensa raataldidaan asennuskohteen mu-
kaan, jotta niiden saumat asettuvat laitteen muo-
tojen mukaiseksi.
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proofing material remaining intact on the protect-
ed surface for at least the required fire resistance
rating time. In addition, the fireproofed material
must be encased in such a way that the erosion
effect of jet fire cannot prematurely remove the
wool from the fireproofed surface. Aluminum fas-
teners cannot be used for fastening fireproofing
material, as these melt in a hydrocarbon fire.

When using ceramic fireproofing material, spe-
cial attention must be paid to weather protection.
Ceramic flameproofing material effectively ab-
sorbs water (including humidity), but this can
make the surface prone to corrosion. All weather
protection joints and ducts must be carefully
sealed.

It is recommended to use foiled ceramic fire-
proofing blankets in ordert to prevent water to
permeate to the fireproofing material.

The thickness of fireproofing material is designed
based on the fire scenario and design sheets
made by the manufacturer. Cladding and at-
tachment of the fireproofing material are made
by the type illustrations.

5.7 Flexible fire protection jackets

Flexible fire protection jackets and wraps are
used for the fire protection of safety-critical
eqgipment in particular. In addition, they are suit-
able for fireproofing cable trays and load-bearing
structures. Fire protection jackets and wraps
contain inorganic material, such as AES. Due to
their flexible structure, they also withstand explo-
sive pressure.

Flexible fire protection jackets are well suited for
instrumentation whose use and maintenance
require periodic removal of the firproofing. Fire
protection jackets can also be fitted with hatches
for taking readings provided by instrument gaug-
es, for example. Wraps and blankets are usually
customized to suit the installation site so that
their joints conform to the shape of the device.

If a flexible fire protection jackets are used for the
fireproofing, it must, as a rule, be weatherproof.
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Mikéli joustavaa palosuojauspeittoa kéytetédan,
tulee peitto lahtékohtaisesti s&asuojata.

5.8 Muut materiaalit

Muita eristemateriaaleja voidaan kayttda, mika
kuitenkin edellyttédd selvitystd kohteeseen sovel-

tuvuudesta. Poikkeamat tastd spesifikaatiosta
tarkastellaan muutoksenhallintamenettelyiden
mukaisesti.

Muun (spesifikaation ulkopuolisen) palosuojaus-
materiaalin kayttd edellyttda, ettd kyseinen pa-
losuojausmateriaali on lapéaissyt hiilivetypalotestit.
Lisdksi materiaalin muista ominaisuuksista on
oltava riittévasti tietoa erityisesti korroosiosuoja-
uksen osalta. Muun palosuojausmateriaalin kayttd
edellyttédd asiantuntijan arviointia ja hyvaksyntaa.

6 PALOSUOJAUSTEN ASENNUS
6.1 Palosuojattavien kohteiden esikasittely

Kolonnien, reaktorien ja séilididen helmat ja sa-
devesilippa maalataan valmistajan toimesta tyyp-
pipiirustuksessa NP3-12054 esitetylla tavalla.

Kaikki muut terdsrakenteet maalataan Nesteen
maalausspesifikaation L103 mukaisesti (34).

6.2 Materiaalitoimitukset

Kaiken palosuojauksessa tarvittavan materiaalin
toimittaa palosuojausurakoitsija, ellei asiasta ole
urakkamaarittelyssa toisin sovittu.

Ruiskuttamalla tai pinnoittamalla tehty palon-
suojaus esivalmistettuinin teréspalkkeihin tulisi
tehdd konepajalla. Palosuojauksen vaurioitumi-
nen kuljetuksen aikana on estettava.

Esivalmistettujen terésprofiilien, sekd valmiiden
laitteiden suihkupuhdistus, pohjamaalaus ja pa-
losuojauspinnoitus tehdaan tilaajan hyvaksymissa
maalaamotiloissa.
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5.8 Other materials

Other insulating materials may be used, but do-
ing so requires prior clarification of their suitabil-
ity to the purpose. Deviations from this specifica-
tion will be considered as part of the change
management procedures.

Use of other fireproofing materials (i.e. materials
not covered by the specifications) requires that
the fireproofing material pass the hydrocarbon
fire tests. In addition, there must be sufficient
information about the other properties of the ma-
terial, particularly with regard to corrosion protec-
tion.=  of other fireproofing materials is subject
to expert assessment and approval.

6 INSTALLATION OF FIREPROOFING MA-
TERIALS

6.1 Preparation of the areas to be fireproofed

The skirts and rainwater canopies of columns,
reactors and tanks are painted by the manufac-
turer, as indicated in the type drawing NP3-
12054.

All other steel structures are painted in accord-
ance with the Neste painting specification L103
(34).

6.2 Delivery of materials

All materials required for fireproofing are deliv-
ered by a fireproofing contractor, unless other-
wise specified in the contract definition.

Fireproofing of prefabricated steel beams by
spraying or surfacing must be done at the work-
shop. Damage to fireproofing during transport
must be avoided.

Prefabricated steel profiles, as well as prefabri-
cated blast cleaning, priming and fire retardant
coatings are made in painting premises that are
subject to approval by the customer.
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6.3 Ennen palosuojauksen asennusta

Kaikki palosuojattavat kohteet on ennen pa-
losuojauksen asennusta puhdistettava liasta, 6l-
jysta, irtoruosteesta jne. palosuojausurakoitsijan
toimesta.

Tilaajan edustajalle tulee varata mahdollisuus
tarkastaa, etta:

- Pintojen esikasittelyt on asianmukaisesti suori-
tettu.

- Kaytettavat materiaalit ovat tarkoitukseen sertifi-
oituja.

- Lahiston laitteet, putkistot ja instrumentit on suo-
jattu.

Asennettaessa kentalld palosuojausepoksia on
huomioitava kenttdpinnoitusten vaatimat saa-
suojaukset sekd telineet ja nostolaitteet. Asen-
nuspaikalla olevat laitteet, putket, instrumentit
yms. on suojattava ennen ty6én aloitusta.

6.4 Palosuojauksen asennus

Palosuojauksen asennus tapahtuu palosuojaus-
materiaalin toimittajaan ohjeiden mukaisesti.

Kastumisherkkien palosuojausmateriaalien kas-
tuminen on estetttdva koko asennustyén ajan.

6.5 Palosuojauksen asennuksen jialkeen

Tilagjalle tulee varata mahdollisuus tarkastaa,
etta:

- Ty6 on tehty piirustusten ja ohjeiden mukaisesti
- Pintojen viimeistely tayttda vaatimukset

- Veden paasy palosuojauksen ja suojattavan
rakenteen valiin on estetty

- Kotelorakenteiden vedenpoistoreikia ei ole tukit-
tu palosuojamateriaalilla

- Suojattavan rakenteen méaéaraaikaistarkastuksen
edellyttdamat palosuojauksen purkutdiden ja uu-
delleenasennuksen laajuus on selvitetty

- Tyékohde ymparistéineen on siivottu
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6.3 Before installing fireproofing material

All fire surfaces that are going to be fireproofed
must be cleaned of dirt, oil, surface rust, etc. by
fireproofing contractors before installing the fire-
proofing material.

A representative of the customer agent should
be given the opportunity to check that:

- Pretreatment of surfaces has been properly
carried out.

- The materials used are certified for the intend-
ed purposes.

- All nearby equipment, piping and instrumenta-
tion in the area are protected.

When spraying expanding epoxy coatings in
field, it is required to take the weather protection,
scaffolding and lifts in account. Surfaces of the
process epuipment, instrumentation, piping, etc.
have to be protected before starting the work.

6.4 Installation of the fireproofing material

The installation of the fireproofing material has to
be performed by the instructions made by the
supplier.

When using ceramic fireproofing materials or
other wet sensitive materials they have to be
weather protected during the whole job.

6.5 After the fire protection has been in-
stalled

The customer should be guaranteed the oppor-
tunity to check that:

- The work has been done in accordance with
the drawings and instructions

- Finishing of the surfaces meets the require-
ments

- Water cannot penetrate between the fire pro-
tection and the structure to be protected

- The drainage holes in the enclosure structures
are not blocked with fire retardant material

- The extent of fire protection dismantling and re-
installation required for periodic inspection of the
protective structure has been clarified

- The work site and its surroundings have been
cleaned
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7 LITEPIIRUSTUSLUETTELO

NP4-11083 s.1 Teraspalkkien palosuojaus pelli-
tetylld palosuojausmateriaalilla.

NP4-15561 s.1 Pystyséilidn helman palosuojaus
palosuojalevylla ja tiilella

NP4-15562 s.1 Pystysdilidn helman palosuojaus
betonilla

NP4-15563 s.1 Pystysdilidn helman palosuojaus
tiilella

NP4-15564 s.1 Terasrakenteen palosuojaus ul-
kopuolisella betonoinnilla

NP4-15565 s.1 Terasrakenteen palosuojaus be-
tonilla, yldosan suojaus

NP3-12054 s.1 Kolonnien ja pystysailididen eris-
tyksen kannatus, sadevesilippa seké palosuoja-
uksen kiinnikkeet

NP3-12054 s.2 Kolonnien ja pystysailididen eris-
tyksen kannatus, sadevesilippa seké palosuoja-
uksen kiinnikkeet

NP3-12054 s.3 Kolonnien ja pystysailididen eris-
tyksen kannatus, sadevesilippa seké palosuoja-
uksen kiinnikkeet

NP3-34486 s.1 Laitteita kannattavan rakenteen
palosuojaus palovaarallisella alueella
NP3-34487 s.1 Putkisillan palosuojaus palovaa-
rallisella alueella

NP4-31856 s.8 Eristamattdmén kaapelihyllyn
roiskesuojasoihtualueella

PVO-DR-6439 Sahké- ja instrumenttikaapeleiden
palosuojaus ISBL-alueella.

PVO-DR-6440 ISBL putkisillan rakennejarjestel-
ma ja EC-laitteen palosuojaus.

PVO-DR-6441 Tabletopin sisépintojen lisdpa-
losuojaus.

PVO-DR-6513 s.1-13 Betonitaytteisten putkipro-
fiillien detaljit.

PVO-DR-7700 Ladmmd&nvaihtimien jalkojen pa-
losuojaus.

PVO-DR-7701 Lammdénvaihtimen kannakkeiden
palosuojaus.

PVO-DR-7798 Palosuojattu kaapelihylly.
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7 LIST OF APPENDED DRAWINGS

NP4-11083 s.1 Fireproofing of steel structures
by fireproofing plate and cladding.

NP4-15561 s.1 Fireproofing of vertical vessel
skirt by fireproofing plate and brick fireproofing.
NP4-15562 s.1 Concrete fireproofing of vertical
vessel skirt.

NP4-15563 s.1 Brick fireproofing of vertical ves-
sel skirt.

NP4-15564 s.1 External concrete fireproofing of
steel structures.

NP4-15565 s.1 Concrete fireproofing of steel
structures, top cover.

NP3-12054 s.1 Insulation supports for columns
and vertical vessels, dripping and fixing parts of
fireproofing.

NP3-12054 s.2 Insulation supports for columns
and vertical vessels, dripping and fixing parts of
fireproofing.

NP3-12054 s.3 Insulation supports for columns
and vertical vessels, dripping and fixing parts of
fireproofing.

NP3-34486 s.1 Fireproofing of structure support-
ing equipment in a fire-scenario area.
NP3-34487 s.1 Fireproofing of pipe racks in fire-
scenario area.

NP4-31856 s.8 Splash cover of uninsulated ca-
ble tray, at the flare area.

PVO-DR-6439 Fireproofing of electrical and in-
strumentation cables in ISBL-area.
PVO-DR-6440 Pipe rack system in ISBL area
and fireproofing of air cooler support structures.
PVO-DR-6441 Extra fireproofing for inside sur-
faces of tabletop.

PVO-DR-6513 s.1-13 Details of filled with con-
crete hole section structures.

PVO-DR-7700 Fireproofing of heat exchanger
legs.

PVO-DR-7701 Fire proofing og heat exchanger
brackets.

PVO-DR-7798 Fireproofing of cable tray
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API 2218, Fireproofing Practices in Petroleum and Petrochemical Processing Plants

API1 2001, Fire Protection in refineries

CCPS Guidelines for Fire Protection in Chemical, Petrochemical, and Hydrocarbon Processing
Facilities
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4. GAP 2.5.1, Fireproofing for Hydrocarbon Fire Exposures

5. ISO 13702, Petroleum and natural gas industries. Control and mitigation of fires and explosions
on offshore production installations. Requirements and guidelines

6. SFS 3350, Palavien nestemaisten kemikaalien varastopaikka ja siella olevat kemikaalien kasitte-

lypaikat.

7. SFS 3353, Palavan nesteen valmistuslaitos ja teknillinen kéayttélaitos

8. NORSOK R-004. Piping and equipment insulation, Standards Norway

9. API 2510, Design and Construction of LPG Installations

10. API 2510A, Fire-Protection Considerations for the Design and Operation of Liquefied Petroleum
Gas (LPG) Storage Facilities

11. UL 1709, Standard for Rapid Rise Fire Tests of Protection Materials for Structural Steel

12. ASTM E1529, Standard Test Methods for Determining Effects of Large = Fires
on Structural Members and Assemblies

13. EN 1363-2 Palonkestavyystestit. Osa 2: Vaihtoehtoiset ja tdydentavat menetelmat (siséltaa hiilive-
typalokéyran, s. 5-7)

14. UL 2196, Standard for Tests for Fire Resistive Cables

15. ASTM E1725, Standard Test Methods for Fire Tests of Fire-Resistive Barrier Systems for Electri-
cal System Components

16. IEEE 1717 - Standard for Testing Circuit Integrity Cables Using a = Fire Test
Protocol
17. |IEEE 1810 - Guide for the Installation of Fire-Rated Cables Suitable for == Fires

for Critical and Emergency Shutdown Systems in Petroleum and Chemical Industries (valmisteilla)

18. 1ISO 22899, Determination of the resistance to jet fires of passive fire protection materials - Part 1:
General Requirements

19. OTI 95 634, == Resistance Test of Passive Fire Protection Materials, Off-shore Technology
Information. Health & Safety Executive

20. NFPA 58 liite H - Procedure for Torch Fire and Hose Stream Testing of Thermal Insulating Sys-
tems for LP-Gas Containers

21. EN 1991-1-2. Eurokoodi 1. Rakenteiden kuormat. Osa 1-2: Yleiset kuormat. Palolle altistettujen
rakenteiden rasitukset.

22. EN 1992-1-2. Eurokoodi 2: Betonirakenteiden suunnittelu. Osa 1-2: Yleiset séannét. Rakenteiden
palomitoitus

23. EN 1993-1-2. Eurokoodi 3: Terasrakenteiden suunnittelu. Osa 1-2: Yleiset s&dénnét. Rakenteel-
linen palomitoitus

24. EN 1996-1-2 (2005). Eurokoodi 6: Muurattujen rakenteiden suunnittelu. Osa 1-2: Yleiset sdannét.
Rakenteiden palomitoitus

25. API 583, Corrosion Under Insulation and Fireproofing

2 instruction QD10127 (obsoleted)

2 instruction QD10127 annex 2 (obsoleted)

Neste specification L103 Korroosionestomaalausspesifikaatio / Specification for Corrosion Protection by
Protective Painting System and its annexes
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TYYPPI E TYYPPI F ERISTETTY ASTIA ERISTAMATON ASTIA ERISTYS PALOSUOJALEVYLLA.
ER|STKMKST664RASTT|A — ERISTETTY ASTIA SUORA TAI KARTIOHELMA
N UORA TAI KARTIOHELMA )
5 (KTS. TARK. (KTS. TéRK. NP4 ;1888) KTS. HUOM 1
b NP4-15563) : i "
_ o . _ . o KINNITYS LANKA d5, C/C 300 mm
NG R0 2
RIS =
=
RRRIKXN
50 R z LANGAN PITUUS NOIN 2x ERISTYKSEN PAKSUUS 100mm
—11 | _ | E_ ERISTYSURAKOITSIJA TAIVUTTAA LANGAT
T = HUOM. PAINEENALAISIIN OSIIN EI SAA TEHDA
-_> . ow
o MITAAN HITSAUKSIA ASENNUSPAIKALLA
o
S ALA TGL
TILIVERHOILU HELMAN SISA- JA ULKOPUOLELLA. BASUXSd HELMAN_SISA- JA ULKOPUOLI, SEKA .
POHJAPAATY ERISTETTY PALOSUOJALEVYLLA. POHJAPAATY ERISTETTY PALOSUOJALEVYLLA.
HALKAISIJA | SISAPUOLI (KTS. 13.) | ULKOPUOLI (KTS 13.)
D (mm) a (mm) MATERIAALI| b (mm) MATERIAAL] TYYPPI MATERIAALIVAIHTOEHDOT
<1250 50 1,3 50 HUOM. 9 1,3 (D, G H K, L 1 = BETONI
1251 - 2500| 50 1,3 130+10 (50 HUOM.9] 2 (3) [A, B (G, H. K. L) | [7 = tni
2501 - 6000[ 50 1,3 130+10 (50 HUOM.9) 2 (3) |[A, B (G, H. K. L) | [3 - PALOSUOJALEVY YLEISET HUOMAUTUKSET LEHDELLA 3 [Frcerom sjontosatto vomm ot
= > 6000 130+10 (50)] 2 (3) [130+10 2 E, F (G, H) To be revised by CAD only
Z Mue Areg Otsikko Tille
£ 3000 NESTE
0 8 [03.07.2006 |YLEISET HUOMAUTUKSET LEHDELLE 3 MUSTAPET |KYTTASAM [HALTTJOU SPESIFIKAATIO L104 JA o
Loite Equipment
2 7 [19.06.2006 |“DATA FIELDS”, MUITA PIENIK KOR)J MUSTAPET SPESIFIKAATIO D101. NESTE JACOBS OY
;:- 6 02.02 MUUTETTU TEKST'A ESG/MEI‘” KOLONNIEN JA PYSTYSAILIGIDEN Piirustusnumero Drawing Number
S Tunnus Code
s ERISTYKSEN KANNATUS
= 5 |48.01 PIRRETTY UUDELLEEN, MUUT. TEKST SKZ/MEHI | TJU JUH GAZER ! NP3-12054
= 4 [17.90 PIIRR. UUD, BETONI- JA TILIMUUT LS/MKI MKI APL T e SADEVESILIPPA SEKA
il I = P Deser o pay il T T PALOSUOJAUKSEN KIINNIKKEET P A

‘ \ \cadivpds\utils\border\refa31000.dgn



Brhe [Pl |Nome Pora i Behe ond' BN Maleriol veight
TYPE A TYPE B
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. SADEVESILIPPA PAKSUUS =
. HELMALEVYN JA ALAPAADYN KORVAKKEIDEN TULEE OLLA NOIN 20 mm « 20,

Oso no Kpl
Part No Pts

Nimi tys
Nome

Poino
Weight

Aine

Muoto, mitat toi piir.- jo oso no
Moteriol

Form. 2¢  or Dwg No ond Part No

YLEISET HUOMAUTUKSET

. ERISTYKSEN KANNATUSRENKAAN LEVEYS NOIN 2/3 s ERISTYKSEN PAKSUUS,

MIN, 20 mm KANNATUSRENKAAN PAKSUUS = 5 mm.
5 mm
PAKSUUS 6 mm.» 8 mm PORAUKSELLA. HITSATAAN KIINNI HELMALEVYYN

NOIN 300 mm VALEIN STANDARDIN MUKAISIA M16 KUUSIOMUTTEREITA
VOIDAAN MYQS KAYTTAA.

. KANNATUSRENKAAT, KORVAKKEET JA TARTUNTALANGAT TEHDAAN SAMASTA

MATERIAALISTA KUIN HELMALEVY, ELLEI TOISIN OLE MAINITTU.

. ERISTYKSEN KANNATUSRENKAAT TEHDAAN OSISTA, JOIDEN PITUUS ON

NOIN 2000 mm TAI 1/2 x KEHAN PITUUS, PIENEMPI'MITTA VALITAAN.
HITSATAAN KIINNI VUOROTASAPIENAHITSEILLA 150mm VALEIN.
HITSIN PITUUS = 80mm

. JOS ERISTYKSEN KANNATUSRENKAAT JA YHDE TAI KIINNIKE OVAT SAMASSA

TASOSSA, KATKAISTAAN KANNATUSRENGAS, NIIN ETTA JAA 100 mm VAPAA
VALL

7. SADEVESILIPAN TASOKORKEUS ON ESITETTY RAKENNEPIIRRUS TUKSESSA.,
8. HELMA KASITELLAAN L-103:N MUKAAN PALOSUQJALEVYA KAYTETTAESSA.

10.
1n.

12.
13.
14,

TILTA/BETONIA KAYTETTAESSA KASITTELY MAARITELLAAN ERIKSEEN.

. JOS PALOSUOJALEVYA KAYTETAAN PALOSUOJAMATERIAALINA, ON HELMAN

ULKOPUOLISEN JA POHJAPAADYN PALOSUOJAUKSEN PAKSUUS =
ERISTYKSEN PAKSUUS.

MITTAE=a + b + 50 mm

SADEVESILIPPA HIEKKAPUHALLETAAN ASTEESEEN SA2 JA MAALATAAN
MAALAUSSPESIFIKAATION L103 OHJEIDEN MUKAAN,

PAINEENALAISIIN OSIIN SAA TEHDA HITSAUKSIA VAIN LAITETOIMITTAJA.
KIINNITYS LANGAT ALLA OLEVAN PIIRUSTUKSEN MUKAAN

MITAT a JA b TERAKSEN KRITTISEN LAMPOTILAN MUKAAN. TAULUKON
MITAT SUUNTAA-ANTAVIA,

GENERAL NOTES

. WIDTH OF SUPPORT RING OF INSULATION APPR. 2/3 x INSULATION

THICKNESS, MINIMUM WIDTH 20mm, THICKNESS OF SUPPORT RING IS Smm.

. THICKNESS OF DRIPRING 5mm.

3. FIXING LUGS OF CONCRETE FIREPROOFING TO BE MADE OF STEEL

10.
1",

12.

13.
14,

20mmx20mmx6mm WITH @8mm HOLE, OR STANDARD M16 NUTS.
WELDED TO SKIRT PLATE C/C 300mm,

. SUPPORT RINGS, FIXING LUGS AND FAS"IENING WIRES TO BE

MADE OF SIMILAR MATERIAL AS SKIRT,
T
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S
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PLATE WILL B
IN CASE OF B

SEPARATELY.

QTECTED ACCORDING L-103 WHEN FIREPROOFING
OR CONCRETE PROTECTION WILL BE SPECIFIED

. IN CASE THE FIREPROOFING IS MADE WITH FIREPROOFING PLATE, ITS

THICKNESS SHALL BE THE SAME AS THE VESSEL INSULATION.
FIREPROOFING THICKNESS INSIDE A SKIRT IS NORMALLY 50 MM,

DIMENSION E= a + b + 50 mm

DRIPRING TO BE SANDBLASTED TO DEGREE SA 2 AND PAINTED ACC. TO
PAINTING SPECIFICATION L103.

ALL WELDS TO PRESSURE BEARING PARTS SHALL BE DONE BY THE
VESSEL MANUFACTURER.
FASTENING WIRES ACC. TO DETAIL BELOW.

DIMENSIONS o AND b ACC. TO CRITICAL TEMPERATURE OF STEEL.
DIMENSIONS MENTIONED IN TABLE ARE TRENDSETTING.

Pidetddn ojontaesallo vein CAD:1l@
To be revised by CAD only
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TYYPPI A
TYPE A
PALOVAARALLISEN LAITTEEN KIINNIKKEET

L« PALOSUOJAUS

MYOS PALOSUOJATTAVA.
LAUHDUTTIMIA FIREPROOFING
SKIRT, BRACKETS, OR LUGS OF CONDENSER .
FIRE-POTENTIAL EQUIPMENT - SAILIO
SHALL BE FIREPROOFED. VESSEL
SIRTOLINJA JOUSIKANNAKKEELLA JA 77 (
SEN ALAPUOLELLA PALOSUOJATTU KANNAKE 1  REAKTORI AMMONVAIHTIMIA]\ PALOSUQJAUS LAITTEIDEN
TRANSFER LINE WITH HANGER SUPPORT AND }  REACTOR  [HEAT EXCHANGERSY« KANNATUSTASOON
CATCH BEAM IN A FIRE-SCENARIO AREA A~ y FIREPROOFING UP TO THE LEVEL, AT WHICH THE
Y 7 EQUIPMENT IS SUPPORTED.
A % PALOSUQJAUS KAIKILLE
y 1 TASOILLE PALOVAARALLISTEN
/ ﬁﬁJﬁETO 1 LAITTEIDEN ALAPUOLELLA
1,— FIREPROOFING FOR
- ALL LEVELS BELOW
FIRE-PONTETIAL EQUIPMENT
y/
\__/ 1 VINOSITEET JOILLE EI KOHDISTU LAITTEISTON
/ KUORMAA EI PALOSUOJATA, ELLEI NE OLE
X RAKENTEEN TOIMINNAN KANNALTA OLEELLISIA.
” o “
NO FIREPROOFING ON
EﬁggmﬂﬁfL”j&JSngﬁﬂlgéﬁ%EATAAN NON-LOAD-BEARING BRACING, IF THEY ARE NOT
‘ ESSENTIAL TO STABILIZE THE STRUCTURE.
KNEE BRACING SUPPORTING
VERTICAL LOAD SHALL BE FIREPROOFED.
TYYPPI B TYYPPI C
TYPE B TYPE C

El PALOVAARALLINEN LAITE
NONFIRE-POTENTIAL EQUIPMENT

El PALOVAARALLINEN LAITE
NONFIRE-POTENTIAL EQUIPMENT

VINOSITEET JOILLE El
KOHDISTU LAITTEISTON

0~

PALOVAARALLINEN LAITE

oy |

FIRE-POTENTIAL EQUIPMENT

PALOVAARALLINEN ALUE

FIRE-SCENARIO AREA.

| KUORMAA , EI PALO-

SUOJATA ELLEI NE OLE
RAKENTEEN TOIMINNAN
KANNALTA OLEELLISIA.

NO FIREPROOFING

ON NON-LOAD-BEARING

BRACING, IF THEY ARE NOT
ESSENTIAL TO STABILIZE
THE STRUCTURE.

El PALOVAARALLINEN LAITE
NONFIRE-POTENTIAL EQUIPMENT

TASO JOKA ON LAHIMPANA +9m TASOA.

LEVEL, THAT IS NEAREST TO +9m ELEVATION ABOVE GRADE.

PALOVAARALLINEN LAITE
FIRE POTENTIAL EQUIPMENT

&

Pidetddn ojontasallo vain CAD:1ld
To be revised by CAD only
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Osao no Kpl Nimi tys Muoto, mitat tui piir.- jo osa no Aine Puino
Part No [Pcs Nome Form. 2  or Dwg No ond Part Ne Molerial Weight
TYYPPI A TYYPPI B PALOSUOJAUS
TYPE A TYPE B 76%4
: FIREPROOFING
ILMA JAAHDYTIN ILMA JAAHDYTIN
| AIR COOLER | AIR COOLER
/ 4
A 1 €V
y y /
1 4 A | . o
/ "} | RAKENTEET JOTKA VALITTAVAT LAITTEIDEN
/ e / KUORMAA PILAREILLE PALOSUOJATAAN.
X A RAKENTEET, JOTKA EIVAT VALITA X >
P y , ¥ | FIREPROOFING ON STRINGER
LAITTEISTON KUORMAA PILAREILLE —
/ El PALOSUDJATA. ELLEIVAT NE OLE /://////,r ~ T | BEAMS THAT BEAR VERTICAL LOADS
g% RAKENTEEN TOIMINNAN KANNALTA OLEELLISIA. 7 ¢
1 =7 " |
/ NO FIREPROOFING ON STRINGER p, 7%
A BEAMS THAT DO NOT BEAR pd 1
X VERTICAL LOADS X 1
1 1 1
1 1 1
// // Y
PUTKISILTA PALOVAARALLISELLA ALUEELLA, KUN SEN PAALLE ON SIJOITETTU ILMAJAAHDYTTIMIA.
PIPE RACK SUPPORTING FIN-FAN AIR COOLERS IN A FIRE-SCENARIO AREA.
TYYPPI C TYYPPI D
TYPE C TYPE D
OO0 Oa  a0a o0 cOnosa . TASQ, JOKA ON LAHIMPANA 12m TASOA
//"" COLTEL L LEVEL, THAT IS THE NEAREST TO 12m ELEVATION ABOVE GRADE.
Qo Q000 oo y
/]
/
/9 ; = ; ; 298 ;,’ j VINOTUET, JOTKA VALITTAVAT PUTKISTON
¥ yd g4 PUMPPUJA KUORMAA PILAREILLE PALOSUOJATAAN.
A 4 ¥ PUMPS KNEE BRACING
Y ,; Y SUPPORTING VERTICAL LOAD SHALL BE FIREPROOFED
z y z R R
1 j 4 1

PIPE RACK IN A FIRE-SCENARIO AREA.

PUTKISILTA KUN ALLA ON PALOVAARALLINEN LAITE
TAl ENSIMMAISEN KANNATUSTASON YLAPUOLELLA ON
HALKAISIJALTAAN YLI 6” PUTKI.

PIPE RACK WITH FIRE-POTENTIAL EQUIPMENT INSTALLED BELOW OR
PIPE RACK CARRIES CREATER THAN 6” PIPING AT LEVELS ABOVE
THE FIRST HORIZONTAL BEAM.

Pidettin gjontesallo vein CAD: 111G
To be revised by CAD only
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revision 1 2015-11-25

8 |04.01.2018 |TAYDENNETTY KOMULRAM |LEMETSER |PALDARIK
Rev.| Date Description Status | Job number Issued by Reviewed by Approved by
yyyy-mm-dd
A
—[7 A-A
15" HITSATTAVA VILLAPIIKKI 1:10
PRIKALLA, JAKO 250mm
FIXING BY WELDFASTENERS, P
1—[7 PITCH 250mm .
<C _|ﬂﬁ
=|Ee 7
= Eg PALOSUOJAUS MATERIAALI B—e/ e
|5 05 FIREPROOFING MATERIAL
m=
2g8 L T _ | _
e T _
CIEE -1 SUOJAPELTI
<| WO
=2 COVER SHEET
| = =
<< | m Y >l { T
—|=O =— ﬁ\L =
m|
< 8
HITSATTAVA VILLAPIIKKI PRIKALLA ol 2

1-1
1:10

FIXING BY WELDFASTENERS

POP-NITTl 83,25mm JAKO 200mm

POP-RIVET #3,25mm PITCH 200mm

SUQJAPELTI

COVER SHEET
PALOSUOJAUS MATERIAALI

A FIREPROOFING MATERIAL

PROFIILIMUOTIHIN EI SAA JAKDA
TYHJA ERISTAMATTOMIA KOHTIA

NO EMPTY UNINSULATED SPOTS
IN TO THE PROFILE SHAPES

SUOJAPELTI: SINKITTY TERASLEVY S=0.7mm
COVER SHEET: GALVANIZED STEEL PLATE S=0.7mm

MUUT PROFIILIMUODOT
TEHDAAN NAITA TYYPPEJK

SOVELTAEN

OTHER PROFILES
ACCORDING TO THESE

PRINCIPLES

Palosuojausmateriaali: AES (Alkoline Earth Silicate) peite. Peite tulee olla kokonaan kapseloitu
lasikuituvahvistettuun alumiinifolioon. Leikatut sivut sekd saumat tulee sulkea palosuojausteipilld.

Fire proofing material: AES (Alkaline Earth Silicate) blanket. The blanket shall be completely
encapsulated in an aluminium foil, fiberglass—reinforced scrim covering.
Cut sides and seams shall be covered with a fire proofing tape.

Area code

3000

Equipment tag

Code
LF

Scale

1:10

Drawing title

SPESIFIKAATIO L104
TYYPPIKUVA
TERASRAKENTEIDEN PALOSUOJAUS
PELLITETYLLA PALOSUOJAUSMATERIAALILLA
FIREPROOFING OF STEEL STRUCTURES BY
FIREPROOFING BLANKET AND CLADDING

SPECIFICATION L104

NESTE

TYPICAL DRAWING

Drawing number

NP4-11083

8

Last revision

Sheet nr.
10

Drawing size

Ak

\ This drawing is property of Neste Oyj and it may not be used without their approval




s |Muutos |pp.kk.vvvy Selitys Tybnumero Laatija Tarkastaja Hyviksyjd
Rev. dd.mm.yyyy Description 2E Issued by Checked by Approved by
6 |31.01.2017 PALOSUOJAMAALAUS MATTIKAI HAMALMAT |LINJAJUH
ERISTAMATON LAITE ERISTE ERISTETTY LAITE
UNINSULATED EQUIPMENT TITVISTE  INSULATION INSULATED EQUIPMENT
' - " GASKET [~ G\o
0 O KIINNITYS PANTA 21 e g D
o O INSULATION SHEET
. HOLDING BAND
[N TANGENTTILINJA
SADEVESIL IPPA
IPRI
DRIPRING 30 -
PALOSUOJAPELTI ‘ KERAAMINEN PALOSUOJAUSVILLA
LAITEVALMIS- H CERAMIC FIREPROOFING INSULATION
TAJALTA H
0,6-0,7mm :
AIS| 304 s A —
FIRECOVER PLATE Koritrix Pl e
BY VESSEL
MANUFACTURER | - TUULETUSAUKKO A |
0,6-0,7mm VENTILATION HOLE B
AISI 304 HELMAN SISA- JA ULKOPUOLI

PINNO I TEPAKSUUS
MAAR I TETAAN
TERAKSEN

KRITTTISEN
LAMPOT | LAN
PERUSTEELLA

THICKNESS OF
COATING A
ACC.TO CRITICAL
TEMPERATURE OF

STEEL T [

STRUCTURE

RAUDOITETTU
PALOSUOJAUSVALU

A + 40 SUORA PITUUS

[ -

JOS HELMAN SISALLA ON
LAIPPALIITOKSIA PAALLYS-
TETAAN MYOS SISAPUOLEN
theefhl  KERAAMINEN VILLA PAALLYSPELLILLA §

A + 40 STRAIGHT LENGTH

T I T I T YT I TY
*

POHJAMAALATAAN, PALOSUOJAUS

PINNOITETAAN JA PINTAMAALATAAN
(RAL 6019)

INSIDE AND OUTSIDE OF
THE SKIRT TO BE PAINTED
WITH FIREPROOFING PAINT
(RAL 6019)

COVER SHEET

RE INFORCED

FIREPROOF CONCRETE

oGl

SUORA HELMA
STRAIGHT SKIRT

IF THERE IS FLANGED
CONNECTIONS INSIDE SKIRT
ALSO INSIDE FIRE PROOFING
PLATE SHALL BE COVERED WITH

PYSTYTTAMISTA

KART 10 HELMA

__TARKASTUSAUKKD
ACCESS OPENING

CONICAL SKIRT

50

!
A

HUOM. PALOSUOJAUS HELMAN SISA-
PUOLELLE TEHTAVA MIELUITEN ENNEN

NOTE. FIREPROOF ING
SHALL BE PREFERABLY MADE BEFORE

1
v >
v
>
v

HUOM. PAINETTA KANTAVIIN RAKENTEISIIN E|

INSIDE

INSTALLATION OF VESSEL

SAA HITSAUKSIA ASENNUSPAIKALLA

SKIRT

Pideftddn ajantasalla vain CAD:lld
To be revised by CAD only

Alue Area

3000

Otsikko Title

SPESIFIKAATIO L104

2e te Equipment

SPECIFICATION L104

TYYPPIKUVA
TYPICAL DRAWING
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BS QY
RODUC

Tunnus Code

LF

Alkuperfinen suhde
Sloriginal scale

EPOXY

PYSTYSAILION HELMAN PALOSUOQJAUS
PALOSUOJALEVYLLA JA EPOKSILLA

FIREPROOFING OF VERTICAL VESSEL
SKIRT BY FIREPROOFING PLATE AND

NESTE

NESTE JACOBS OY

Piirustusnumero Drawing Number

NP4-15561
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s |Muutos |pp.kk.vvvy Selitys Tydnumero Lantija Torkastojo Hyviksy|d
Rev. dd.mm.yyyy Description 2E Issued by Checked by Appraved by

6 [16.08.2010 VAIHDETTU PIIRUSTUSPOHJA HILTUMER JUNTUTER | RINTAKIR

ERISTAMATON UNINSULATED ERISTETTY INSULATED
SUORA TAI KARTIOHELMALLA
(TYYPIT C JA D KUVASSA NP3-12054)
STRAIGHT OR CONICAL SKIRT
(TYPES C AND D IN DRAW. NP3-12054)

TANGENTTILINJA

PAALLYSTE
COVER SHEET

TANGENTL INE HELMA MAALATAAN
! SISA-JA ULKOPUOLELTA
SADEVESILIPPA ; FPOKS IMAAL I LLA
Smm LAITE- | ERISTE PAKSUUS 100 um
VALMISTAJALTA | INSULATTON ¢ ' (EPITAR, MUSTA)
DRIPRING Smm i INSIDE AND OUTSIDE
BY VESSEL
MANUFACTURER | OF THE SKIRT TO BE
! PAINTED WITH EPOXY
TUULETUSAUKKOf E TAR 100 um
VENTILATION i (EPITAR, BLACK)
HOLE
VSS - VERKKO
VSS - WIRE MESH )
E050x3 TERASVERKON K1 INNITYS
i LEL Mk FIXING OF THE WIRE MESH
| SKIRT
| ] HITSI
! % /WELDING
i
i /] MUTTER]I
I | TARKASTUAUKKO %
ACCESS OPENING

\/_
ERISTYSPAKSUUS A MAARITE-
TAAN TERAKSEN KRIITTISEN
LAMPOTILAN PERUSTEELLA
(NORM. 50 MM)

LE IKKAUS
SECTION

THICKNESS OF INSULATION A
ACC. TO CRITICAL TEMPERA-
TURE OF STEEL STRUCTURE
(NORM. 50 MM)

KIINNIKE 20X20X6, 28 PORAUS
TAl M16 MUTTERI, JAKO 300mm
LAITEVALMISTAJA KIINNITTAA
FIXING PART 20X20X6,28 HOLE
OR M16 NUT, C/C 300mm

BY VESSEL MANUFACTURER

TYHJENNYSPUTK |

r15 = k&: N N g;( DRAIN PIPE
H

y = —1
UOM. PAINETTA KANTAVIIN OSIIN EI SAA TEHDA HITSAUKSIA

ASENNUSPAITKALLA Pidetddn ojantasalla vain CAD:[1d
NOTE. NO WELDING SHALL BE MADE IN PRESSURE BEARING PARTS AT S||Tpfe revised by CAD only

Alue Aren Otsikko Tifle

3000 SPESIFIKAATIO L104 SPECIFICATION L104 NESTEOIL
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Go. NESTE JACOBS 0OY
PYSTYSAILION HELMAN

Piirustusnumero Draowing Number
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U
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4 16.08.2010 | VAIHDETTU PIIRUSTUSPOHJA HILTUMER [JUNTUTER | RINTAKIR
ERISTAMATON  UNINSULATED ERISTETTY INSULATED
S PAALLYSPELT]
(TYYPIT E JA F PIIR. NP3-12054) CLADDING
(TYPS E AND F IN THE DRAW. NP3-12054)
ERISTYS
.. _TANGENTTILINJA _ INSULATION
TANGENTL INE
> 790
50
» SADEVES L IPPA
- \ LAITEVALMISTAJALTA
< VA DRIPRING, BY
TUULETUS- VESSEL MANUF .
AUKOT NN
VENTILATION VERKOLLA JA_ALMI INI- ~=)_TUULETUSAUKOT
HOLES FOLIOLLA PAALLYSTETTY VENTILATION HOLES

PALOSUQJALEVY

FIRE PROOFING PLATE,
COVERED WITH WIRE MESH 300mm JAOLLA LAI-
AND ALUMINIUM FOIL TEVALMISTAJALTA

FASTENING WIRES @ 5
1305 130 C/C 300mm BY
VESSEL FABRICATOR

10mm |LMARAKQO MO-
LEMMIN PUOL IN HELMAA
10mm AIR GAP BOTH

TARKASTUSAUKOT SIDE OF THE SKIRT

ASENNUSPI IKIT @ 5,

ACCESS OPENINGS

SAILIONTOIMITTAJA
MAALAA HELMAN
SISA- JA

PALOSUO JAMUURAUKSEN
YLA- JA ALAPAAN

SAUMOIHIN JATETAAN
ILMARAOT N. 0,5:m

VALEIN.

VENTILATION OPENINGS
THE MORTAR SEAMS

ON TOP AND BQTTOM OF
BRICK FIREPROOF ING.
DISTANCES BETWEEN HOLES

ULKOPUOLELTA EPOKSI
MAALILLA, PAKSUUS

100 m (EPITAR,

MUSTA) KTS. ED. SIW

INSIDE AND QUTSIDE OF THE
SKIRT TO BE PAINTED WITH
EPOXY TAR 100

APPR. 0,5m
(EPITAR, BLACK) BY VESSEL MANUF.
|
o — - —
m‘ o A A == 17 BETONI
‘ PALOSUO JAUS-
s\ & A /o | | URAKOITSI JA
, TEKEE
50 “ . CONCRETE BY
= \ , F | REPROOF I NG
A A CONTRACTOR

>3 A 5 " A Q
|HUOM. PAINETTA KANTAVIIN OSIIN EI SAA TEHDA HITSAUKSIA ASENNUSPA IKALLA | e cigiss]ls voin CD:1I0
NOTE. NO WELDING SHALL BE MADE IN PRESSURE BEARING PARTS AT SITE 0 IR DEYIRAE UVEAR Iy

Alue Aren Otsikko Title

3000 SPESIFIKAATIO L104 SPECIFICATION L104
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VESSEL SKIRT T

DDUCTION ONLY BY OWNERS PERMISSION

Alkuperiiinen suhde

Sloriginal Scale Muuios Revision
E

ESTE JACOBS OY
E_AND REPRI

N
N

%5 j b 1 (1)

\ \cadi\pds\utils\border\refo41000.dgn



Muutos |pp.kk.vvvy Selitys Tydnumero Lantija Torkastojo Hyviksy|d
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7 |07.11.2012 LIS. RAUD. TUKITERAKSET DHO0012 |SUNDBLEN | PARTAPAS |KAINUTEP
PALKIT / BEAMS
2 8 mm TANKO k 300 PALOSUQJAUS
2 8 mm BAR ¢ 300 \ FIREPROOFING
2 8 mm TANKO k 300
2 8 mm BAR ¢ 300

(TN , )
=z :
| : ; 4
i i i | & 8 mm BETONITERAS )
; ! ! i (4 KPL) @ 6 mm REIAT
E i i ! Z 8 mm STEEL BAR & 6 mm HOLES
; | : ; (4 PCS)
i | | VERKKO h ;
n n-d——— i _!:
tczZ A JTWRE MESH | o5

(=]

m

Y
A
o
o~

PILARIT JA VINOSITEET

COLUMNS AND DIAGONALS

N A=A
\_\ LN /
! l v
VERKKO ; I
WIRE ! - i
MESH o b
A Y g gmm TANKO
. 300 mm
——+  VALEIN o
d  PAWER —
@ 8 mm TANKO k 300\ mm —t
@ 8 mm BAR ¢ 300 ﬂTBO s o
o [@N]
[@N)
" S e . =
_______________________ ~ )T |/ ! \‘
(e =B oy l . : s
i { g N 4| 28 mm TANKO k 300 [ |
| L™ 2 {| 28 mmBAR c 300 '\ l
| | 1 : b ]
I i J 1 H‘ E M /
\\‘\ ______ L s Y,

BETONI ON MAARITELTY PALOSUQJAUSSPESIFIKAATIOSSA L104.
CONCRETE MATERIALS ACC. TO FIREPROOFING SPECIFICATION L104.

Pidetddn ojantasalla vain CAD:lld

To be revised hy CAD only

EPRODUCTION _ONLY BY OWNERS PERMISSION
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Laoite Equipment
Tunnus Code

LF
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SE_AND R
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U
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2 Originaol Scale

Otsikko Tifle

SPESIFIKAATIO L104 SPECIFICATION L104
TYYPPIKUVA TYPICAL DRAWING

NESTEQIL

NESTE JACOBS OY

TERASRAKENTEEN PALOSUQJAUS
ULKOPUOLISELLA BETONOINNILLA

EXTERNAL CONCRETE FIREPROOFING
OF STEEL STRUCTURES

Piirustusnumero Draowing Number

NP4-15564
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7 116.08.2010

VAIHDETTU PIIRUSTUSPOHJA

HILTUMER

JUNTUTER

RINTAKIR

A

MAALATTU
PAINTED

MAALAAMATON
UNPAINTED

RAKENNEURAKOIT-
SIJA TOIMITTAA
PLATE & mm

BY STEEL
CONSTRUCTION
CONTRACTOR

Z\ LEVY & mm, TERAS-

<]

VWV /7777

PALOSUOJAUS

FIREPROOFING

\\\\\k
ANS

-

COLUMN

~—]

+-KORKO TERASRAKENNEPIIRUSTUKSEN MUKAAN

\
/

\
/

S N S S S S N S S e | T N S
f—_—————— - —_———— e —— — — ]

+-ELEVATION ACC. TO STEEL CONTRUCTION DRAWING

Pidetddn ojantasalla vain CAD:lld

To be revised hy CAD only

Alue Areo

3000

Otsikko Tifle

Laoite Equipment

TYYPPIKUVA

TERASRAKENTEEN PALOSUOJAUS

EPRODUCTION _ONLY BY OWNERS PERMISSION
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LF
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SE_AND R
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U
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2 Originaol Scale

STRUCTURES, TOP COVER

SPESIFIKAATIO L104 SPECIFICATION L104
TYPICAL DRAWING

BETONILLA, YLAOSAN SUOQJAAMINEN
CONCRETE FIREPROOFING OF STEEL

NESTEQIL
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2 16.08.2010 VAIHDETTU PIRUSTUSPOHJA HILTUMER JUNTUTER |RINTAKIR

ELEMENTTIEN LIMITYS MIN 50mm
T OVERLAPPING OF THE ELEMlENTslMIN 50mm
! I [ !
' 1 I ™7 1 I |
! i i i !
! 1 I : 1 T !
b [ _ | i _ !
L i ] | i N !
— N 1+ o W —
: ] | | 8 ! | | ] i
: | | : | | i
| &S [ [ i
i i

2000mm 2000mm

L + 50mm

HYLLYN ULKOMITTA + 100

__-————""'_'___-_—_-_-_-_—_—_—___—_—_—_—_--—-‘—‘__-_-___-___-_-_-_-__'"“‘-—-—-__

=

OUTTER DIMENSION OF THE CABLE TRAY + 100mm

KUUMASINKITTY TERASPELTI 0.7mm
HOT GALVANIZED SHEETMETAL 0.7mm

00000 Q00 Oo@\g

ELEMENTIN PITUUS MAX 2m

ELEMENT LENGTH MAX 2m

KIINNITYS HYLLYN ALAPUOLEISILLA LUKOLLISILLA
METALLIPANNOILLA, LIITOSKOHDISSA

FIXING BY BOX LATCH EQUIPED STEELBANDS
UNDER THE CABLE TRAY AT ELEMENT JOINT

Pidetddn ojantasalla vain CAD:Lld
To be revised by CAD only

Alue Areno

3000

Laite Equipment

Tunnus Code

LF

Alkuperdinen suhde
Original Scale

Otsikko Tifle

SPESIFIKAATIO L-104, TYYPPIKUVA

NESTE QIL

ERISTAMATTOMAN KAAPELIHYLLYN
ROISKESUOJA SOIHTUALUEELLA

NESTE JACOBS OY

SPESIFICATION L-104 TYPICAL DWG
SPLASH COVER OF UNINSULATED

Piirustusnumero Drawing Number

NP4-31856

CABLE TRAY, AT THE FLARE AREA

Muutos Revision

2

Lehti Sheet
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PALOSUOJATTU KOTELORAKENNE

PALONKESTAVA TERASHYLLY JA KANNAKKEET ,

PALONKESTAVA KAAPELI KANNAKEVALI 4,0m

KANNAKEVALI 1.5m E@ENPKFEOT%I-;\IIISGC(B)(\)/)E g\”STHHEé TCSERAMIC

FIRE RESISTANCE CABLE TRAYS AND SUPPORTS

FIREPROOFING CABLE DISTANCE BETWEEN SUPPORTS 4,0m BETONIELEMENTTIKANAVA

TERASKANNET

CONCRETE CABLE CHANNEL
STEEL COVER

DISTANCE BETWEEEN SUPPORTS 1,5m

BETONIELEMENTTIKANAVA
BETONIELEMENTTIKANNET

ASCENT OF CABLE CHANNEL
o CONCRETE ELEMENTS

y A ] \ ‘
'l r =~ T
/ a— 7
Ay 7
= PALONKESTAVA KAAPELI
\@ o B FIREPROOFING CABLE
/>‘<

\éZ di PALOSUQJATTU KYTKENTAKOTELQ
FIREPROOFING CONNECTION BOX

\

A 7 L 77
- L
PALOSUQJATTU KAAPELI ‘gv BETONIELEMENTTIKANAVA

FIREPROOFED CABLE BETONIELEMENTTIKANNET
HIEKKATAYTTO

UNDERGROUND CABLE CHANNEL
CONCRETE ELEMENTS
FILLING WITH SAND

ALUE AREA OTSIKKO TITLE

SPESIFIKAATIO L-104 TYYPPIPIIRUSTUS NESTE

SPECIFICATION L104 TYPICAL DRAWING NESTE JACOBS OY

SAHKO- JA INSTRUMENTTIKAAPELEIDEN

PIIRUSTUSNUMERO DRAWING NUMBER

TUNNUS CODE

PALOSUOJAUS ISBL-ALUEELLA

PVO-DR-6439
1 04.01.2018 UUSI TYYPPIPIIRUSTUS/ NEW TYPE DRAWING KOMULRAM LEMETSER PALDARIK L FIREPROOFING OF ELECTRICAL AND

ALKUPERAINEN SUHDE

ORIGINAL SCALES

USE AND REPRODUCTION ONLY BY OWNERS PERMISSION

ONESTE JACOBS OY

MUUTOS | PPAK.WW SELITYS TYONUMERO LAATIJA TARKASTAJA HYVAKSYJA INSTRUMENTATION CABLES IN ISBL-AREA HULTOS REVSION LEHTI SHEET
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SINKITTY TERASLEVY S=0.7mm

GALVANIZED STEEL PLATE S=0.7mm

Palosuojausmateriaali: AES (Alkoline Earth Silicate) peite. Peite tulee olla kokonaan kapseloitu
lasikuituvahvistettuun alumiinifolioon. Leikatut sivut sekd saumat tulee sulkea palosuojausteipilld.

Fire proofing material: AES (Alkaline Earth Silicate) blanket. The blanket shall be completely
encapsulated in an aluminium foil, fiberglass—reinforced scrim covering.
Cut sides and seams shall be covered with a fire proofing tape.
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Palosuojausmateriaali: AES (Alkoline Earth Silicate) peite. Peite tulee olla kokonaan kapseloitu
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Cut sides and seams shall be covered with a fire proofing tape.
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Palosuojausmateriaali: AES (Alkaline Earth Silicate) peite. Peite tulee olla
kokonaan kapseloitu lasikuituvahvistettuun alumiinifolioon. Leikatut sivut
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