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Preface Kiwa

This evaluation guideline (BRL) has been accepted by the Kiwa Board of Experts Tanks, Tank
installations and Appendages (TTA), in which all relevant parties in the field of tank installations and
associated appendages are represented. This Board of Experts also supervises the implementation of
certification and, if necessary, requires this evaluation guideline to be revised. All references to Board of
Experts in this evaluation guideline pertain to the above-mentioned Board of Experts.

This evaluation guideline will be used in conjunction with the Kiwa Regulations for Certification.
This evaluation guideline has been prepared by Criteria Committee 36 (CC36) with stakeholders from

the various market segments involved in the production of storage tanks and their installation. The
criteria committee are constituted as follows:

Person CC36 | Represents Working at

B. van Dalen ** X Certification body Kiwa

P. Dekker X Association of Tank installation companies | Mokobouw

J. Eelkema X Supplier tanks Kuipers Woudsend

M. Houtzager X Supplier tanks GPI De Gouwe

J. Peters *? X Certification body Kiwa

J. Riepe X Supplier tanks GPI

E. Sterken X Supplier tanks A. Leering

J. Tolsma X Supplier tanks / tank installations and Tolsma Tankbouw
appendages / Inspection company for non-
stationary storage and delivery installations

H. Wester X Supplier tanks and appendages TAB de Blesse

(*1) Chairman of Committee and Working Group
(*2) Secretary of Committee and Working Group

This evaluation guideline has been prepared by Kiwa.

REMARK: THIS IS AN ENGLISH TRANSLATION OF THE DUTCH VERSION OF THIS
EVALUATION GUIDELINE. IN CASE OF A DISPUTE, THE DUTCH VERSION SHALL
BE BINDING.

Kiwa Nederland B.V.

Sir Winston Churchilllaan 273
Postbus 70

2280 AB RIJSWIIK

Tel. 088 998 44 00

Fax 088 998 44 20
NL.kiwa.info@kiwa.com
www.kiwa.nl

© 2022 Kiwa N.V.

Alle rechten voorbehouden. Niets uit deze uitgave mag worden verveelvoudigd, opgeslagen in een
geautomatiseerd gegevensbestand, of openbaar gemaakt, in enige vorm of op enige wijze, hetzij elektronisch,
mechanisch, door fotokopieén, opnamen, of enig andere manier, zonder voorafgaande schriftelijke toestemming
van de uitgever.

Het gebruik van deze Beoordelingsrichtlijn door derden, voor welk doel dan ook, is uitsluitend toegestaan nadat
een schriftelijke overeenkomst met Kiwa is gesloten waarin het gebruiksrecht is geregeld.

Bindend verklaring
Deze beoordelingsrichtlijn is door Kiwa bindend verklaard per 01-04-2022.
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1.2

Introduction

General
The requirements included in this evaluation guideline shall be used by Kiwa when processing an
application and maintaining a product certificate for “Steel tanks and spill containers”.

This evaluation guideline combines and replaces the following evaluation guidelines:
e BRL-K747/02 “Underground horizontal cylindrical steel tanks for the pressure less storage of liquids
up to 150 m3” dated 18-10-2006,
- including amendment sheets dated 01-09-2015 and 02-07-2021;
e BRL-K748/02 “Metal drip trays for filling points” dated 02-07-2010,
- including amendment sheet dated 01-09-2015;
¢ BRL-K792/03 “Metal second containment for storage tanks and barrels” dated 10-12-2010,
- including amendment sheets dated 01-10-2013 and 01-09-2015;
e BRL-K796/02 “Aboveground horizontal cylindrical steel tanks for the pressure less storage of liquids
up to 150 m3” dated 18-10-2006,
- including amendment sheets dated 02-07-2010, 01-10-2013, 01-08-2014 and 01-09-2015;
e BRL-K797/01 “Aboveground vertical cylindrical steel tanks for the pressure less storage of liquids up
to 5 m* dated 01-11-1996,
- including amendment sheets dated 02-07-2010, 01-08-2014 and 01-09-2015;
e BRL-K798/02 “Aboveground single and double-walled steel non cylindrical tanks for pressure less
storage of liquids up to 3 m*®’ dated 17-07-2009,
- including amendment sheets dated 07-05-2010, 01-10-2013 and 01-09-2015.
The quality declarations (product certificates) issued on the basis of the above listed evaluation
guidelines will lose their validity after 6 months of validation of this evaluation guideline (transition
period).

Organizations certified in accordance with one or more of the above listed evaluation guidelines can
obtain a product certificate in accordance with BRL-K21051 during the transition period after a positive
assessment has been carried out by the certification body. This assessment is carried out as a hormal
inspection visit, during which new and revised requirements from this evaluation guideline are assessed.
Product certificates will not be converted if this assessment is not completed before the end of the
transition period. If the assessment is negative, the product certificate will not be converted. In that case,
a new application will have to be submitted, for which all the requirements for an initial assessment shall

apply.

When carrying out certification work, Kiwa shall use the requirements detailed in NEN-EN-ISO/IEC 17065.

General scope

The products (steel tanks and spill containers) are intended for use in stationary tank installations for the
atmospheric storage of liquids.

Remark: Tanks according to this evaluation guideline can only be made of steel. Aluminium can also be
used for the spill containers. In the title of this evaluation guideline, “steel” is used instead of “metal”
because the majority of the products according to this evaluation guideline are made of steel.

The liquid that can be stored in these tanks is determined by the risks involved and the local laws and
regulations that are applicable. In many cases this concerns environmental harmful liquids, as well as
combustible and dangerous liquids.

Remark: Determining the risks involved and whether the legislation and regulations are complied with, is
not part of this evaluation guideline. Risks and control measures are determined by preparing a Risk
Inventory and Evaluation document. BRL SIKB 7800 contains a Process scheme Risk Inventory and
Evaluation for this purpose. In many cases, a tank installation certificate in accordance with BRL SIKB
7800 can demonstrate that the applicable legislation and regulations in the Netherlands are complied
with.

Storage tanks in accordance with this evaluation guideline are not intended for the storage of liquids
according to the following ADR classifications:

e Class1 “Explosive substances and articles”;

e Class 4.2 “Substances liable to spontaneous combustion”;

e Class 4.3 “Substances which, in contact with water, emit flammable gases”;

Evaluation guideline BRL-K21051/01
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e Class 5.2 “Organic peroxides”;
e Class 6.2 “Infectious substances”;
e Class7 “Radioactive material”.

The general scope for tanks according to this evaluation guideline includes:
e  Stationary atmospheric storage;

e Normal ambient temperature (-20 °C up to +50 °C);

e  Execution depends on the area of application.

The general scope for tanks according to this of this evaluation guideline does not include:
e  Storage tanks with a design pressure greater than 50 kPa;

e Process tanks;

e Cryogenic applications;

e  Storage transport tanks.

The material (steel) of the tank and seals determines whether they are suitable and resistant to the
stored liquid. This also applies to the material of the spill container.

Remark: In addition, tanks can be provided with extra internal protection, which prevents the degradation
of the steel.

NEN-EN 12285-1:2018 annex B can be used to determine the resistance of the material (steel grade) to
the liquid stored.

A tank can be single-walled or double-walled.
Remark: To reduce the risk of soil contamination, single-walled aboveground tanks are placed above a
spill container.

The scope of application of spill containers according to this evaluation guideline includes:

e  Stationary spill containers under tanks or barrels and/or drip trays for collecting liquids when
connecting or disconnecting fill or suction hoses;

e Design and reception capacity depending on the area of application.

The scope of application of spill containers according to this evaluation guideline does not include:
e  Storage basins;
e Reception facilities part of filling stations.

This evaluation guideline covers the production of:

e Single-walled and double-walled underground horizontal cylindrical steel tanks with a maximum
volume of 150 m3 for atmospheric storage of liquids;

e Single-walled and double-walled aboveground horizontal cylindrical steel tanks with a maximum
volume of 150 m3 for atmospheric storage of liquids;

e Single-walled and double-walled aboveground vertical cylindrical tanks with a maximum volume of 5
m3 for atmospheric storage of liquids;

e Single-walled and double-walled aboveground non cylindrical with a maximum volume of 3 m3 for
atmospheric storage of liquids;

e  Spill containers for tanks and barrels;

e Spill containers (drip trays) for spills during filling and draining of tanks during connecting and
disconnection of hoses.

Based on the above, this evaluation guideline has 6 scopes.

The following schematic overview shows the different types of tanks and spill containers and their scope
in accordance with this evaluation guideline.

Evaluation guideline BRL-K21051/01
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BRL-K21051

Storage tanks Spill containers

- Under tanks and barrels Drip trays (for
spills during
filling and
draining of
tanks)

Horizontal cylindrical
- Single- / double-walled
- Maximun volume 150 m3

Non cylindrical
- Aboveground
- Single- / double-walled
- Maximum volume 3 m3

Vertical cylindrical

- Aboverground

- Single- / double-walled

- Maximum volume 5 m?
Underground Aboveground

Scope 1A Scope 1B Scope 1C Scope 1D Scope 2A Scope 2B
-1) EN 12285-1* -1) EN 12285-2* -1) Volume <5 m3 -1) Volume <3 m? - Spill container -1) 65 litre
-2) Diameter 3,0...3,5 m -2) 3(+3) mm, <5 m* -2) Bottom outlet -2) Bottom outlet -2) 5 litre

-3) Thick walled tanks -3) Diameter 3,0...3,5m
-4) Bottom outlet

* maximum volume for tanks in accordance with NEN-EN 12285 is + 130 m3.

Scope 1A; Underground horizontal cylindrical tanks €150 m3

Scope of application for underground horizontal cylindrical tanks with a maximum volume of 130 m3, in

accordance with NEN-EN 12285-1, sub-scope 1A-1:

Cylindrical design, horizontal installation;

Single-walled or double-walled;

Fabricated from steel or high-alloy steel;

Maximum volume approximately 130 m3 (NEN-EN 12285-1);

Suitable for liquids with a maximum density of 1,9 kg/l (NEN-EN 12285-1 Class B);

Diameter between 800 and 3 000 mm;

Maximum length is 6 times the diameter;

Suitable for “normal” ambient temperatures (-20 °C to +50 °C). Outside this temperature range,

additional requirements apply;

e The tank can be divided into compartments;

e Optionally available with a tank shaft.

Additions sub-scope 1A-2:

e No NEN-EN 12285-1;

e  Maximum volume of 150 m3;

e Diameter between 3 000 and 3 500mm.

Additions sub-scope 1A-3:

e  Thick-walled construction.
Remark: If the tank diameter is between 800 mm and 3 000 mm, the thick-walled tanks are in
compliance with NEN-EN 12285-1.

NEN-EN 12285-3

Part 3 of the NEN-EN 12285 series also provides for underground tanks that are intended for the storage
of fuel for heating or cooling of a building or for the storage of water not intended for human
consumption.

In this evaluation guideline, the requirements of NEN-EN 12285-1 (Class B), intended for industry and
filling stations, shall be used for all underground storage tanks because they are "more demanding” than
the requirements of NEN-EN 12285-3 and better suit the legal requirements for underground tanks in the
Netherlands which require that the tank installations be in accordance with BRL SIKB 7800.

A product specification for underground horizontal cylindrical steel tanks with a maximum volume of 150
m3 can be found in annex IV of this evaluation guideline.
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1.2.3

124

Scope 1B; Aboveground horizontal cylindrical tanks €150 m3

Scope of application for aboveground horizontal cylindrical tanks with a maximum volume of 130 m3, in

accordance with NEN-EN 12285-2, sub-scopelB-1:

Cylindrical design, horizontal installation;

Single-walled or double-walled;

Fabricated from steel or high-alloy steel;

Maximum volume approximately 130 m3 (NEN-EN 12285-2);

Suitable for liquids with a maximum density of 1,9 kg/l (NEN-EN 12285-2 Class B);

Diameter between 800 and 3 000 mm;

Maximum length is 6 times the diameter;

Suitable for “normal” ambient temperatures (-20 °C to +50 °C). Outside this temperature range,

additional requirements apply;

e The tank can be divided into compartments.
Remark: Thick walled underground tanks comply with NEN-EN 12285-1, if the diameter is between
800 and 3 000 mm.

Additions sub-scope 1B-2:

e No NEN-EN 12285-2;

e A nominal wall thickness of 3 mm is possible;

e  Maximum volume 5 m3.

Additions sub-scope 1B-3:

e No NEN-EN 12285-2;

e  Maximum volume 150 m3;

e Diameter between 3 000 en 3 500 mm.

Additions sub-scope 1B-4:

e No NEN-EN 12285-2;

e Provided with a connection below the maximum liquid level.

A product specification for aboveground horizontal cylindrical tanks (NEN-EN 12285-2) can be found in
annex V of this evaluation guideline.

A product specification for aboveground horizontal cylindrical tanks with a maximum volume of 5 m3 can
be found in annex VI of this evaluation guideline.

Scope 1C; Aboveground vertical cylindrical tanks <5 m3

Scope of application for aboveground vertical cylindrical tanks with a maximum volume of 5 m3,
sub-scope 1C-1:

Cylindrical design, vertical installation;

Single-walled or double-walled;

Fabricated from steel or high-alloy steel;

Maximum volume 5 m3;

Suitable for liquids with a maximum density of 1,9 kg/l;

Diameter between 960 and 1 600 mm;

Maximum height is 6 times the diameter;

Suitable for “normal” ambient temperatures (-20 °C to +50 °C). Outside this temperature range,
additional requirements apply.

Addition sub-scope 1C-2:

¢ Provided with a connection below the maximum liquid level.

Remark: The maximum volume for this tank type is 5 m3. BRL-K756 can be used for vertical tanks with a
larger volume.

A product specification for aboveground vertical cylindrical tanks with a maximum volume of 5 m2 can be
found in annex VIl of this evaluation guideline.

Scope 1D; Aboveground non-cylindrical tanks <3 m3

Scope of application for non-cylindrical tanks with a maximum volume of 3 m3, sub-scope 1D-1:

e Non-cylindrical design;

Single-walled or double-walled;

Fabricated from steel or high-alloy steel;

Maximum volume 3 m3;

Suitable for liquids with a maximum density of 1,9 kg/l;

Suitable for “normal” ambient temperatures (-20 °C to +50 °C). Outside this temperature range,
additional requirements apply.
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15

Additions sub-scope 1D-2:
e  Provided with a connection below the maximum liquid level.

A product specification for aboveground non-cylindrical tanks with a maximum volume of 3 m3 can be
found in annex VIII of this evaluation guideline.

Scope 2A; Spill containers under storage tanks or barrels
Scope of application 2A, spill containers under storage tanks or barrels:

e Fabricated from carbon steel, high-alloy steel, or aluminium (alloys);

e As a spill container under a storage tank;

e Suitable for liquids with a maximum density of 1,9 kg/l.

A product specification for spill containers under for storage tanks or barrels can be found in annex IX of
this evaluation guideline.

Scope 2B; Spill containers (drip trays)
Scope of application 2B, spill containers (drip trays) for preventing spillage when connecting or
disconnecting filling or suction hoses:
e As a collection facility for preventing spillage when connecting or disconnecting filling or suction
hoses;
e Fabricated from carbon steel, high-alloy steel, or aluminium (alloys).
Type specification for sub-scope 2B-1:
e Drip tray capacity 65 litre;
Remark: Applicable when the filling or suction connection is not situated directly on the storage tank.
Type specification for sub-scope 2B-2:
e Drip tray capacity 5 lit litre.
Remark: When the filling or suction connection is placed directly on top of the storage tank. The drip
tray is mounted in the vertical part of the filling line.

A product specification for spill containers (drip trays) for preventing spillage when connecting or
disconnecting filling or suction hoses can be found in annex X of this evaluation guideline.

Acceptance of test reports provided by the supplier

If the supplier provides reports from test institutions or laboratories to prove that the products meet the
requirements of this evaluation guideline, the supplier shall prove that these reports have been drawn up
by an institution that complies with the applicable accreditation standards, namely:

e NEN-EN-ISO/IEC 17020 for inspection bodies;

NEN-EN-ISO/IEC 17021-1 for certification bodies certifying systems;

NEN-EN-ISO/IEC 17024 for certification bodies certifying persons;

NEN-EN-ISO/IEC 17025 for laboratories;

NEN-EN-ISO/IEC 17065 for certification bodies certifying products.

Explanation: This requirement is fulfilled when a certificate of accreditation can be shown, issued either
by the Dutch Accreditation Council (RvA) or by one of the institutions with which an agreement of mutual
acceptance has been concluded by the RvA.

This accreditation shall refer to the examinations as required in this evaluation guideline. When no
certificate of accreditation can be shown, Kiwa shall verify whether the requirements of the accreditation
standard are fulfilled.

Quality declaration
The quality declaration to be issued is described as a Kiwa product certificate.A model of the certificate
to be issued has been included for information as annex | of this evaluation guideline.

Declaration of conformity tank

The declaration to be issued by the certified tank supplier is described as a declaration of conformity
tank. A model declaration of conformity tank has been included for information as annex Il of this
evaluation guideline. If necessary, Kiwa can revise the declaration of conformity tank.
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1.6

1.7

Declaration of conformity spill container

The declaration to be issued by the certified spill container supplier is described as a declaration of
conformity spill container. A model declaration of conformity spill container has been included for
information as annex lll of this evaluation guideline. If necessary, Kiwa can revise the declaration of
conformity spill container.

Remark: A declaration of conformity spill container is not applicable for spill containers (drip trays) for
preventing spillage when connecting or disconnecting filling or suction hoses.

CE marking

NEN-EN 12285-2 indicates that CE marking can be applied to aboveground tanks for the storage of fuel
for the heating or cooling of a building or for the storage of water not intended for human consumption.
Only storage tanks which are in accordance with sub-scope 1B-1 of this evaluation guideline can, when
subjected to additional testing, meet the requirements for CE marking.

Annex XIlI (informative), details the requirements that shall be complied with in order to provide an
aboveground tank (scope 1B-1) with CE marking.

The supplier is responsible for the CE marking.
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2 Terminology

2.1

Terms and definitions
In this evaluation guideline, the following terms and definitions apply.
Listed below the terms and definitions clarified for certification activities:

ADR-classification: Classification of dangerous substances (goods) as used in European road
transport.

Board of Experts: the Board of Experts “Tanks, Tank Installations and Appendages”.

Boiler steel: This type of steel is mainly used for pressure vessels and boilers that can handle high,
medium or low pressure. This steel type is denoted with a “P”.

BRL: Abbreviation of Dutch “Beoordelingsrichtlijn”, which means evaluation guideline.

Certificate holder or certified company: The certificate holder is the supplier of the certified
product, being the legal entity that enters into the certification agreement with the certification body.
Certification mark: A protected trademark, which the supplier, whose products are deemed to meet
the applicable requirements upon delivery, has been authorized to use by Kiwa.

Certification requirements: Combination of function, product and process requirements, which can
be used to demonstrate that the product complies.

Combustible liquids: Liquids with a flash point between 55 °C and 100 °C (PGS Class 3).
Dangerous liquid: A liquid is dangerous if it is classified according to ADR Chapter 2 for physical
hazards, health hazards or environmental hazards.

Declaration of conformity spill container: A document in which the supplier / manufacturer
declares that the spill container has been constructed in accordance with the requirements of this
evaluation guideline.

Declaration of conformity tank: A document in which the supplier / manufacturer declares that the
tank has been constructed in accordance with the requirements of this evaluation guideline.
Density: Also referred to as specific weight. Quantity that expresses how much mass of a liquid is
present in a certain volume. In this evaluation guideline kg/l is used.

Drip tray: (or spill container for collecting liquids when connecting or disconnecting filling or
emptying suction hoses): A spill container for collecting spills that occur when connecting or
disconnecting filling or suction hoses. At filling points also called filling point spill tray.
Environmental harmful liquids: A liquid that can contaminate the soil as referred to in the NRB.
Evaluation guideline (BRL): The agreements made within the Board of Experts on the subject of
certification.

Extremely flammable liquids: Liquids with a flash point lower than 23 °C and initial boiling point
<35 °C (PGS Class 0).

Filling connection: The pipe connection fitted on the tank, from which the filling point is connected,
with or without pipes.

Filling point: The point where the tank is filled.

Flammable liquids: Liquids with a flash point between 23 °C and 55 °C (PGS Class 2).

Functional requirement: Requirement to demonstrate that it is functionally possible by means of a
calculation method specified in the evaluation guideline.

High-alloyed steels: In high-alloyed steels, an alloying element has a content of at least 5% or the
total of the alloying contents is at least 10%; however, the iron content shall be more than 50%.
Highly flammable liquids: Liquids with a flash point lower than 23 °C and initial boiling point >35
°C (PGS Class 1).

Initial assessment: The initial assessment of the supplier and the investigation of the products in
guestion in order to ascertain that all requirements of this Evaluations guideline are met.

Remark: The test matrix in § 7.1 summarizes the requirements that are part of the initial
assessment.

IQC-scheme: A description of the quality inspections carried out by the supplier/manufacturer as
part of his internal quality system including the associated methods, frequencies and the method of
recording the control results.

Leak detection medium: A medium with the ability to provide a signal of a leak in a short time.
Leak detection system: The system that actively detects a leakage of the medium from the
interstitial space of the tank (double wall).

Ligquid fuels: Light oil, medium oil or gas oil intended for energy conversion to power or
heating/cooling.

Liguid tight: A facility that prevents the accidental escape of liquid from the storage area. A spill
container can also be regarded as liquid-tight under the same conditions.
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2.2

Manufacturer: The manufacturer of the products who may or may not be the supplier.

Maximum filling: The maximum filling level of the tank, specified as a percent of the nominal
volume.

Maximum volume: In this evaluation guideline referred to as “maximum volume”. This is intended
to indicate the scope of the application areas and is not to be confused with the maximum filling or
maximum filling level.

Nominal volume: Calculated volume of the storage tank.

Remark: The storage capacity is limited by the maximum filling of the tank (percentage of the
nominal volume).

Nominal wall thickness: Numerical indication of the wall thickness of a component, which is
tailored to the produced dimension.

Pressure: Overpressure is used in this evaluation guideline. For example, an indication of 30 kPa
corresponds to 0,3 bar(g).

Process requirements: Established method or procedure with which the intended quality is
achieved.

Product: A single or composite product, or the output of a process or service.

Product certificate: A document, in which the certification body declares that the product may on
delivery be deemed to comply with the product specification recorded in the product certificate.
Product requirements: Requirements made by means of measures or figures, focussing on
(identifiable) characteristics of product and containing a limiting value to be achieved, which can be
calculated or measured in an unequivocal manner.

Reception capacity: The volume that can be collected in a spill container.

Soap bubble test: Technique in which a water/soap mixture is used to check a pressurized tank or
leak detection area (interstitial space) for leakages. The water/soap mixture will result in foaming or
air bubbles in case there is a leakage.

Soil protection facility: Construction with the aim of preventing the penetration of environmental
harmful liquids into the soil.

Specific weight: Also referred to as density. Quantity that expresses how much mass of a liquid is
present in a certain volume. In this evaluation guideline kg/l is used.

Spill container: A containment facility under storage tank(s) or drums, or a facility for containing
spills occurring when connecting or disconnecting filling or suction hoses, which retains its form and
function as a receptacle during its designed life.

Spillage facility: Facility for the collection of leakage or liquids spilled during the connection of filling
or suction hoses in order to prevent environmental pollution.

Storage tank (reservoir): Storage location of liquid or a part in which the liquid is stored.
Structural steel: Steel that has been rolled into various shapes, such as beams, rods, or plates,
and is used for load-bearing construction elements. This steel type is denoted with an “S”.
Stationary storage of liquids: Tank installation that are permanently installed on location.
Supplier: The party responsible for ensuring that the products continuously meet the requirements
on which the certification is based.

Remark: A supplier does not have to manufacture the product himself. He can use a manufacturer
for this purpose.

Surveillance assessment: The assessment that is carried out after the certificate has been granted
in order to ascertain that the certified products continue to meet the requirements stipulated in this
evaluation guideline.

Remark: The test matrix in paragraph 7.1 summarizes the requirements that are part of the
surveillance assessment.

Tank: In this evaluation guideline intended for the storage of liquids. Storage location of liquid or
container in which the liquid is stored.

Tank installation: Assembly of tank(s), spill containers, pipes, appendages, fittings and device(s),
for the storage of liquids and to be treated in a process.

Quality system: The established organizational structure, responsibilities, procedures, processes
and facilities required to implement quality assurance.

Viscosity: Viscosity of a liquid is a physical material property which is a measure of its resistance to
deformation at a given rate.

Abbreviations
In this evaluation guideline the following abbreviations are used:

ADR: Accord Européen au transport international des marchandises Dangereuses par Route,
European agreement regarding international road transport of dangerous goods.

Bar(g): Gauge pressure which is pressure relative to atmospheric pressure; 0 Bar(g) = 1 Bar(a).
BRL: evaluation guideline (Beoordelingsrichtlijn).

CP: Cathodic Protection.
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EN: European standard.

ISO: International Standards Organisation.

IQC: Internal Quality Control.

IWE: International Welding Engineer.

kPa: Kilopascal.

MT: Magnetic Testing.

NEN: Dutch standard.

NRB: Dutch Soil Protection Directive (Nederlandse Richtlijn Bodembescherming).

PGS: Publications for Dangerous Substances (Publicatiereeks Gevaarlijke Stoffen).

PRI&E: Process scheme Risk Inventory and Evaluation.

PT: Penetrant Testing.

RI&E: Risk Inventory and Evaluation.

RVA: Raad voor Accreditatie.

RT: Radiographic Testing.

SIKB: Stichting Infrastructuur Kwaliteitsborging Bodembeheer, SIKB is a network in which the
private and the public sector strive to continuously and structurally enhance the standards of
activities relating to soil management in the Netherlands.

e TOFD: Time-of-flight diffraction.
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3 Procedure for granting a product certificate

3.1 Initial assessment
The initial assessment to be performed is based on the (product or process) requirements as contained
in this evaluation guideline, including the test methods, and comprises the following:
e type testing to determine whether the products comply with the product and/or functional
requirements;
production process assessment;
assessment of the activities for check on non-stationary storage and dispensing installations;
assessment of the quality system and the IQC-scheme;
assessment on the presence and functioning of the remaining procedures.

3.2 Granting the certificate
Atfter finishing the initial assessment, the results are presented to the Decision maker (see paragraph 8.2
of this evaluation guideline) deciding on granting the certificate. This person evaluates the results and
decides whether the certificate can be granted or if additional data and/or tests are necessary.

3.3 Investigation into the project requirments
The certification body will investigate the to be certified products against the certification requirements as
stated in the certification requirements.

3.4 Production process assessment
When assessing the production process, it is investigated whether the manufacturer is able to
continuously produce products that meet the certification requirements.
The evaluation of the production process takes place during the ongoing work at the manufacturer.
This evaluation includes at least:
e Assessment of the design;
e The suitability of the materials purchased,;
e The manufacturing along with the relevant processes required (welding, coating application);
e Qualification of the employees;
e  Checks during the production process (inspection of welds);
e Final inspection (leak tightness test, liquid tightness test);
e Internal transport and storage;
e  Effectiveness of the quality system;
e Calibration status of the measuring equipment used;
¢ |dentification.

3.5 Contract assessment
When the supplier uses production location(s) for the products to be certified, the certification body will
assess the agreement between the supplier and the manufacturer.
This written agreement, which shall be made available to the certification body, includes at least:
That accreditation bodies, scheme managers and the certification body will be given the opportunity to
observe the certification activities carried out by the certification body or on behalf of the certification
body at the manufacturer (production location).
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4

4.1

4.2

Product requirements

This chapter contains the product requirements to be met for steel tanks and spill containers.

Product specification
For each type of tank / spill container a product specification have been drawn up. This product
specification describes the requirements regarding the design of the tank or spill container.

The supplier shall determine the type of tank/spill container that best suits the customer's requirements.

Below an overview of scopes and a reference to the product specification with requirements regarding
design and type.

Scope 1A; Underground horizontal cylindrical tanks Annex IV
Scope 1B; Aboveground horizontal cylindrical tanks Annex V and VI
Scope 1C; Aboveground vertical cylindrical tanks <5 m3 Annex VI
Scope 1D; Aboveground non cylindrical tank <3 m3 Annex VIII
Scope 2A; Spill containers under storage tanks and barrels Annex IX
Scope 2B; Spill containers (drip trays) for spills during filling and draining | Annex X

of tanks during connecting and disconnection of hoses

The product specifications must be followed by the supplier / manufacturer. The supplier / manufacturer
determines which type of tank / spill container is supplied. Where possible, it can also be declared that a
tank complies with NEN-EN 12285. Declaring whether a tank complies with NEN-EN 12285 is the
responsibility of the supplier / manufacturer.

Deviating from the product specifications is only possible in exceptional cases. In these exceptional
cases, the risks of implementing this deviation must be determined in consultation with the customer,
tank installer and the certification body. Ultimately, the certification body determines whether a tank or
spill container with a deviation can be delivered under certificate.

Remark: When installed in accordance with BRL SIKB 7800, a Risk Inventory and Evaluation is
necessary for the deviations at the tank or spill container.

Connections below the highest liquid level

The product specifications in this evaluation guideline specify that connections below the highest liquid
level are not allowed. For tanks used at chemical and industrial sites, connections below the highest
liquid level could be necessary. For this reason, a deviation covering connections below the highest
liquid level can be allowed with a motivated reason. A Risk Inventory and Evaluation is set up by the
tank installer. A remark regarding the need for a Risk Inventory and Evaluation must be made at the
declaration of conformity tank.

Approval of drawing prior to production

A drawing and/or documented product specification, approved by the supplier / manufacturer, and
released for production shall be available before the start of production. Approval / Validation by an
authorized employee of the supplier / manufacturer.

The aspects below must be mentioned:

e Tank type of spill container, with reference to scope and sub-scope this evaluation guideline.

o If applicable, NEN-EN 12285.

e General data: nominal volume / (reception) capacity, dimensions, wall thickness, material.

e  Overview of connections.

e Test pressure tank and interstitial space.

e Information of the external corrosion protection applied to carbon steel tanks or spill containers.
e Information of the internal coating, if desired.
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4.3

4.4

Construction and dimensions

Construction (drawing)

An example of the different tank and spill container construction is shown in the annexes with product
specifications of this evaluation guideline.

Tank volume
The minimum and maximum tank volume per tank is given in the product specifications. A tolerance of -
0/ + 5% shall apply to the nominal volume.

Reception capacity spill container
The reception capacity per spill container is given in the product specifications. A tolerance of -0/ + 5%
shall apply to the reception capacity stated by the supplier.

Length — width — height / tank diameter / spill container
In accordance with the dimensions mentioned in the product specifications.

Wall thickness
The minimum wall thickness is mentioned in the product specifications.

Manholes, lifting points, saddles/supports
Construction of manholes, lifting points, saddles/supports per tank / spill container are given in the
product specifications.

Construction of the connections

According to this evaluation guideline, the supplier / manufacturer is responsible for the part of the tank
connection to the first detachable connection. Up to and including the tank face of the detachable
connection, all joints are welded. The detachable connection is located within a reasonable distance
from the tank. If longer pipe sections are required for these connections, they are connected efficiently to
the tank.

Position of connections in a horizontal tank: Connections on horizontal tanks must be placed on the
manhole, or if directly on the tank shell, along the longitudinal axis on the top of the tank. The position on
the tank shell where the lowest point of a tank can be reached (obtained by the slope) is intended for the
fluid level indication pipe. The highest point, which can also be the manhole cover, of a tank or tank
compartment is intended for the venting/aeration connection.

Position of connections in a vertical tank: Connections at vertical tanks must be located in the upper tank
end or the manhole at the top of the tank. The venting / aeration connection must be located on the
manhole cover in the tank upper end. If a fluid level indication pipe is required, it must be positioned in
the center of the tank top, with vertical access to the lowest point of the tank. If a fluid level indication
pipe is required, a connection made at the lowest point of the lower tank end cannot be made.
Connections should preferably not be placed in the knuckle of a dished end (tank upper end).

Connections are welded into the tank according to method 5 or 6 as shown in table 2 of NEN-EN 12285-
1:2019. The minimum distance between 2 welded connections is 25 mm. The connections shall not
deform during the welding process.

Remark: Deforming of fitting could lead to problems during the installation phase.

The connections must be placed in such a way that they do not hinder installation and assembly work.

Fitting on the tank shall, upon delivery, be suitable for connecting the pipework by means of:

e Threaded pipe and sockets;

e Flanged connections;

¢ Welded connections.

The desired connection method is determined in consultation with the customer / tank installer, except
for connections below the highest liquid level. Connections below the highest liquid level must always be
a flanged connection.

For tank connections by threaded pipe and sockets, the following generally applies:

e Connections with an external thread shall protrude at least 30 mm from the tank wall and / or
manhole cover.

e Pipe material in which threads are cut by the manufacturer shall at least comply to NEN-EN 10255,
series M.

Evaluation guideline BRL-K21051/01
-20 - 01-04-2022



Explanation: Pipe material in accordance with NEN-EN 10255 series M is considered to be “thick”
enough for cutting the thread.
e The following standards apply to the connections by threaded pipe and sockets:
. Pressure-tight joints made on the threads in accordance with ISO 7-1;
. Pipe threads where pressure-tight joints are not made on the threads in accordance with
NEN-EN-ISO 228-1;
. Pressure-tight joints made on the threads in accordance with NEN-EN 10226-1 and 2;
. Steel threaded pipe fittings in accordance with NEN-EN 10241;
. Threaded pipe fittings in malleable cast iron in accordance with NEN-EN 10242.

For flanged tank connections, the following generally applies:

e Flanges shall be flat.

e The sealing of flanges shall be achieved by means of a gasket. The gasket material shall be
asbestos-free, in one piece and resistant to the product stored in the tank. If the gaskets are
supplied by the supplier / manufacturer, their resistance to the stored liquid shall be demonstrated
and documented.

e For the flanged tank connections the following standards shall apply:

. Steel flanges in accordance with ISO 7005-1;
. Flanges and their joints in accordance with NEN-EN 1092.

For welded tank connections, the following generally applies:

e In accordance with BRL SIKB 7800 not allowed for underground tanks.
Remark: In accordance with the requirements of BRL SIKB 7800, underground tanks shall be
provided with a fitted swing connection with (three-piece/flange) coupling.

e For aboveground tanks the welded connection shall be prepared for use by the tank installer.

There are no restrictions regarding the number of connections on the tank. An important starting point is
that the user's wishes are met. The customer / tank installer indicates which connections are required
and where they should be positioned.

Connections below the highest liquid level are only allowed with a motivated reason, see “connections
below the highest liquid level”.

A tank or tank compartment shall be at least provided with the following connections:

e  Connection for the filling pipe;

e Vent/ aeration connection;

e Qutlet/ suction pipe;

e A connection for fluid level indication.

Remark: A connection for the fluid level indicator shall be positioned at the lowest point of the tank or
tank compartment and is primarily intended for determining the liquid level in the tank. For tanks or tank
compartments filled with liquids in which water can collect at the bottom of the tank, and which are
susceptible to corrosion and have not been provided with an internal protection, a check for the
presence of water and/or sludge can be carried out via the level indicator pipe.

Optional connections are possible for liquid level measuring systems, for overfill protection devices, for
temperature or pressure sensors, equipment such as mixers / agitators, internals, etc.

Connection for the filling pipe

e The connection of the filling pipe shall be suitable for an overfill protection device based on the
customer’s requirements.

e To prevent the siphoning of the fluid contents, a hole with a minimum diameter of 3 mm shall be
provided in the fill pipe. This hole shall be located as high as possible in the inside fill pipe (near the
tank wall).

Remark: This hole can be omitted if the overfill protection device has a provision to prevent the
siphoning of the fluid contents.

e The material used to connect the fill pipe shall be at least PN16 in order to handle pressure surges.

e When storing flammable, highly flammable or extremely flammable liquids, the tank or tank
compartment shall be equipped with an internal filling pipe or the filling connection is prepared for
installing an internal pipe. The lower end of the internal fill pipe is located at a distance of at least ¥
of the pipe diameter from the bottom of the tank.

e When storing flammable, highly flammable or extremely flammable liquids, the internal filling pipe
shall extend to a level of 20 mm lower in the tank than the outlet / suction pipe.

¢ Aflow distribution plate may be fitted at the end of the internal fill pipe.

e Depending on the location of the end of the internal fill pipe and the nature of the stored product, the
tank wall can be protected with a flow protection plate. A flow protection plate may not be located
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where the level indicator pipe ends (lowest point of the tank or tank compartment).

Vent / aeration connection

e  When storing liquid fuel, the minimum diameter of the vent connection is 1%2” (DN 40), or half the
diameter of the fill pipe if it is larger than 3" (DN 80).

e  When storing chemicals, the diameter of the vent connection shall be the same as the fill pipe with a
minimum diameter of 1%2" (DN 40).

o  With two fill pipes on a tank or tank compartment, the diameter of the vent connection shall be equal
to half the total diameter of the two fill pipes.

e The vent/ aeration connection is always located at the highest possible point of the tank or tank
compartment.

Outlet / suction pipe

e The internal suction pipe shall have no openings that could hamper the suction of the stored fluid.
The joint of this pipe at the tank wall or manhole cover, when welded on by the manufacturer, shall
be leak tight when tested in accordance with paragraph 4.11.4.

e The material used to connect the outlet / suction pipe shall be at least PN16 in order to handle
pressure surges.

e Qutlet/ suction pipes installed below the highest liquid level shall be fitted with a shut-off valve /
protection against draining is necessary.

Connection for fluid level indication

A connection for fluid level indication is mandatory for tanks or tank compartments in which water can

accumulate at the lowest point. A periodically inspection for the presence of water is often mandatory for

products stored in these tanks.

e The internal fluid level indication pipe is ending at the lowest point of the tank or tank compartment.

e Tanks with a total length (lo) or tank compartments with a length (Ic) of more than 10 m, shall have a
fluid level indication pipe installed at both tank ends.

e  The minimum diameter of the fluid level indication pipe shall be 12" (DN 40).

¢ Intanks used for storing flammable, highly flammable or extremely flammable liquids, the fluid level
indication pipe shall extend to a level 20 mm lower in the tank than the suction pipe.

e It shall be possible to determine the liquid level in tanks or tank compartments containing liquid
fuels.

e The inner pipe of a level indication pipe shall be provided with a hole of 3 mm diameter, made as
high as possible near the tank wall, in order to equalize the pressure.

e If periodic checks for the presence of water are required to be carried out, it is not allowed to weld a
plate under the fluid level indication pipe.

¢ Afluid level indication pipe located in a shaft of an underground tank is allowed in BRL SIKB 7800.

e The fluid level indication pipes shall be marked as such by the supplier / manufacturer on tanks
where periodically inspection of the presence of water is required. This is particularly the case for
tanks containing liquid fuels.

Extra connections
Optional connections are possible for liquid level measuring systems, for overfill protection devices, for
temperature or pressure sensors, internals, etc.

Connections below the highest liquid level

In this evaluation guideline not allowed for underground tanks.

Connections below the highest liquid level are only permitted if there is a motivated reason for this. The
customer / tank installer is responsible for the risks and implementation of the connection below the
highest liquid level.

The connection below the highest liquid level is equipped with a flange connection.

Furthermore, the general requirements for the design of tank connections apply.

Connections below the highest liquid level for double-wallled tanks

A connection below the highest liquid level in a double-walled tank shall preferably be double-walled and
connected to the leak detection system of the tank or connecting double-walled pipe.

Explanation: In principle, no connections may be made through the leak detection area below the
highest liquid level. These connections are ultimately single-walled and will therefore give a different
meaning to the term “double-walled tank”. Double-walled connections below the highest liquid level of a
double-walled tank can only be permitted if there is a motivated reason for this.

Furthermore, the general requirements for the design of tank connections apply.
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4.5

4.6

4.7

Interstitial space / Leak detection
The design of the interstitial space for each type of tank is detailed in the product specification.

The interstitial space shall be closed (capped) immediately after completion in order to prevent corrosion
due to condensation or be provided with a suitable medium that prevents deterioration of the interstitial
space.

Double-walled underground tanks shall always be equipped with a leak detection system according to
BRL-K910.

For double-walled aboveground tanks, the customer / tank installer shall specify, when ordering, which
of the following leak detection systems shall be used:

e Leak detection system in accordance with BRL-K910;

e Leak detection liquid reservoir system.

Leak detection liquid reservoir system

The tank supplier / tank manufacturer can supply an above-ground tank with a leak detection liquid
reservoir system, whereby the reservoir for the liquid shall be in compliance with NEN-EN 13160-3:2016
§4.1.3.1.

Remark: The requirements for leak detection liquid reservoir system for underground tanks, as detailed
in NEN-EN 13160-3:2016 § 4.1.3.1, are not applicable.

The basis for a leak detection liquid reservoir is a system with a reservoir in which the level of the leak
detection fluid is clearly visible. Should no liquid be visible, the user shall be required to take immediate
action. This aspect shall be mentioned by the supplier in the user instructions. On these tanks a
connection (blinded) shall be present at the lowest point of the interstitial space (see figure V.6, figure
V1.6, figure VII.7 and figure VIII.6).

Leak detection liquid
The leak detection liquid shall be suitable for the temperature range of this evaluation guideline (-20 °C
to +50 °C) and meet the requirements of NEN-EN 13160-3:2016 § 4.1.3.2.

Leak detection liquid reservoir system according to NEN-EN 13160-3

Additionally, a leak detection reservoir system can also be equipped with a liquid sensor and alarm. This
system can then comply with the requirements of NEN-EN 13160-3 class 2.

See NEN EN 13160-3 for leak detection reservoir systems with a liquid sensor and alarm requirements.

Compartments

For each type of tank, the product specifications indicate whether the tank type can be divided in
compartments. The product specifications also indicate how the compartment configuration should be
carried out.

Each compartment shall be tested for leak tightness in accordance with § 4.11.1 of this evaluation
guideline.

Compartment disks must be examined using the magnetic particle test or the dye penetrant test in
accordance with the frequency as given in § 4.10.6 of this evaluation guideline.

See § 4.10.4 of this evaluation guideline for magnetic particle testing.

See § 4.10.5 of this evaluation guideline for dye penetrant testing.

Material

Tanks and spill containers can be made of carbon steel or high-alloy steel.

Spill containers under tanks or barrels and drip trays for collection spills during filling and draining of
tanks during connecting and disconnection of hoses can be made of carbon steel, high-alloy steel,
aluminium or aluminium alloys.

The steel to be used is considered to be ductile enough. A steel is considered as sufficiently ductile to
satisfy if, in a tensile test carried out by a standard procedure, its elongation after rupture is not less than
14% and its notch impact value measured on an ISO V test-piece is no less than 27 J, at a temperature
not greater than 20 °C, but not higher than the lowest scheduled operating temperature.

Material grades: structural steel (S), boiler steel (P) or high-alloy steel (austenitic stainless steel, duplex
etc.).

The material of the tank, manhole and the manhole construction shall be resistant to the medium stored
in the tank. This shall be documented by the tank manufacturer.
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Remark: The material resistance list in NEN-EN 12285-1:2018 annex B can be used to determine this.

Other externally welded structural parts which are not in contact with the medium, such as saddle
supports, shall be made of a type of steel suitable for the application.

Structural steel (S) shall at least comply with S235JR in accordance with NEN-EN 10025-1 to 6 and be
provided with at least inspection documents in accordance with § 3.2 of NEN-EN 10204:2004 (test report
“type 2.27).

Boiler steel (P) shall at least comply with P265 in accordance with NEN-EN 10028-1 to 7 and be
provided with at least inspection documents in accordance with § 4.1 of NEN-EN 10204:2004 (inspection
certificate “type 3.17).

High-alloy steel shall be at least 1.4307 (304L) according to NEN-EN 10088-1 to 3 and be provided with
at least inspection documents in accordance with § 4.1 of NEN-EN 10204:2004 (inspection certificate
“type 3.17).

The aluminium or aluminium alloys to be used for a spill container shall have a modulus of elasticity
between 67 000 N/mmz2.and 73 000 N/mma2,

Aluminium or aluminium alloys shall comply with NEN-EN 485-1 to 4 or NEN-EN 573-1,2,3 and 5 and be
provided with at least inspection documents in accordance with § 4.1 of NEN-EN 10204:2004 (inspection
certificate “type 3.1”).

The material used shall be resistant to the stored liquid.

Material for connections and pipes

The material of the connections and any associated internal pipes shall be resistant to the stored liquid.
The material of the tank connections shall not be able to form a galvanic element with the material of the
tank. The internal pipes, insofar as they are permanently welded in, shall be made of steel and meet at
least the requirements indicated above. Connections and pipes for tanks intended for the storage of
chemicals shall be supplied with inspection documents at least in accordance with § 4.1 of NEN-EN
10204:2004 (inspection certificate “type 3.1”).

Seals of manholes, inspection openings and flanges

For tanks intended for the storage of chemicals, the seals (gaskets or O-rings) of manholes, inspection
openings and flanges shall be resistant to the stored chemicals. This shall be demonstrated by means of
a written statement from the seal supplier which shall be based on tests conducted on the composition of
the seal used.

Dimension tolerances

Wall thickness

The tolerance for the minimum wall thickness of a tank and/or spill container, as well as the parts welded
to the tank and/or spill container, such as manholes, inspection openings, lifting lugs, and the saddle
supports, after processing, shall not be more than -10% of the nominal wall thickness.

After the processing of the dished ends, 92% of the nominal wall thickness shall remain.

Out of roundness of cylindrical tanks

Tolerances on dished ends:

-0/+6 mm for external diameters <2 000 mm.

-0/+10 mm for external diameters >2 000 mm.

The out of roundness of the tank shall not be more than +1,5%. In case of doubt, the roundness shall be
determined by taking 2 measurements perpendicular to each other at the location of the suspected
deviation.

Tolerance on the tank length in accordance with NEN-EN 12285

The tolerance on the tank length shall be 1% of the length stated by the manufacturer on the drawing or
documentation.

Remark: Due to the measurement uncertainty caused by the tank dished ends, this applies to the
cylindrical tank length without the dished ends.

Tolerance on lengths (other dimensions)
The tolerances on lengths shall at least comply with tolerance class D, as detailed in table 1 of NEN-EN-
1ISO 13920:1996.
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Tolerance on angular dimensions (other dimensions)
The tolerances on angular dimensions shall at least comply with tolerance class D, as detailed in table 2
of NEN-EN-1SO 13920:1996.

Tolerances on straightness, flatness and parallelism (other dimensions)
The tolerances on straightness, flatness and parallelism shall at least comply with tolerance class H, as
detailed in table 3 of NEN-EN-ISO 13920:1996.

The selected tolerance class shall be stated in a suitable place on the drawing or documentation.

Fabrication
During the fabrication of the tank and/or spill container, the following requirements pertaining to the
processes used, qualification of personnel and the associated inspections shall apply.

Bending and setting of the sheet material
Indicative: Bending and setting of carbon steel sheet material and aluminium shall be as far as possible
perpendicular to the rolled direction.

Informative remark: Bend radius for carbon steel according to table 12 of NEN-EN 10025-2:2019
(structural steel). Bend radius for aluminium and aluminium alloys according to the applicable material
coding in NEN-EN 485-2:20186, tables 1 to 54.

Carbon steel contamination of high-alloy steel

Carbon steel contamination during production must be removed from the high-alloy steel used at tanks
and spill containers.

If the surface of the sheet material has not been damaged or contaminated with carbon steel particles,
then it is sufficient to pickle the weld seams only. After pickling and completely removing the oxide layer /
impurities, the high-alloyed steel must be passivated.

If the machines and tools used for production are also used for the manufacture of carbon steel
products, then the high-alloyed steel of tanks and spill containers shall on completion be both pickled
and passivated internally and externally.

The procedure for pickling and passivating must be documented in a procedure.

Preparation of weld seams
The weld seam preparation shall be in accordance with the welding procedure specification.

Welding procedure specification (WPS) and welding procedure gualification
(WPQ)

The manufacturer of the tank and/or spill container shall demonstrably have approved welding
procedures for all welds that are used for the production of the tanks and/or spill containers.

Welding procedure specification for metals

The welding procedure specification for metals must comply with:

¢ NEN-EN-ISO 15609-1 “Specification and qualification of welding procedures for metallic materials -
Welding procedure specification - Part 1: Arc welding”;

e NEN-EN-ISO 15609-2 “Specification and qualification of welding procedures for metallic materials -
Welding procedure specification - Part 2: Gas welding”;

e NEN-EN-ISO 15609-3 “Specification and qualification of welding procedures for metallic materials -
Welding procedures specification - Part 3: Electron beam welding”;

¢ NEN-EN-ISO 15609-4 “Specification and qualification of welding procedures for metallic materials -
Welding procedure specification - Part 4: Laser beam welding”.

Remark: Welding procedure specifications prior to 2004 do not meet the above requirements. NEN-EN-

ISO 15609 has replaced NEN-EN 288. It is possible that NEN-EN 288 welding procedure specifications

are rewritten in accordance with NEN-EN-ISO 15609, but this is only possible if all the relevant

parameters of the original WPS are well documented. The tank manufacturer shall have to demonstrate

this. In all other cases the welding procedure specification shall have to be rewritten and tested again.

The manufacturer of the tanks and/or spill containers must maintain a documented system in which the
welding procedure specification can be traced to the welding procedure qualification.

Welding procedure qualification
The welding procedures must be qualified according to the following standards:
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e NEN-EN-ISO 15607 "Specification and qualification of welding procedures for metallic materials -
General rules”;

e NEN-EN-ISO 15613 “Specification and qualification of welding procedures for metallic materials —
Qualification based on pre-production welding test”.

e NEN-EN-ISO 15614-1 "Specification and qualification of welding procedures for metallic materials -
Welding procedure test - Part 1: Arc and gas welding of steels and arc welding of nickel and nickel
alloys".

e NEN-EN-ISO 15614-2 "Specification and qualification of welding procedures for metallic materials -
Welding procedure test - Part 2: Arc welding of aluminium and its alloys".

¢ NEN-EN-ISO 15614-8 “Specification and qualification of welding procedures for metallic materials -
Welding procedure test - Part 8: Welding of tubes to tube-plate joints”.

e NEN-EN-ISO 15614-11 “Specification and qualification of welding procedures for metallic materials -
Welding procedure test — Part 11: Electron and laser beam welding”.

The welding procedure qualification shall be assessed by an independent body, selected by the

manufacturer of the tanks and/or spill container and accepted by the certification body.

Welder qualifications

The qualifications of welders and operators of welding machines shall meet:

e NEN-EN-ISO 9606-1 “Qualification testing of welders - Fusion welding - Part 1: Steels”;
Remark: The qualification can be in accordance with all the methods (a, b or c) listed in NEN-EN-
1ISO 9696-1.

e NEN-EN-ISO 9606-2 “Qualification test of welders - Fusion welding - Part 1: Aluminium and
aluminium alloys”;

o NEN-EN-ISO 14732 “Welding personnel - Qualification testing of welding operators and weld setters
for mechanized and automatic welding of metallic materials”.

The initial qualification of a welder or operator of welding machines shall be issued by an independent
body, selected by the manufacturer tank and/or spill container and accepted by the certification body.
An extension of the welding qualification shall be issued by an independent body, selected by the
manufacturer of the tank and/or spill container and accepted by the certification body.

Every 6 months the manufacturer of the tank and/or spill container will document that the welder or
operator of a welding machine is still working within the scope of the welding qualification.

The manufacturer of the tank and/or spill container shall have a documented system in which welders’
qualifications are managed and maintained. The issue, the extension and the confirmation of the welder
qualifications shall be documented.

Inspection of welds

After completion, the welds of the tank and spill container shall be visually assessed.

Furthermore, depending on the weld type, the inspection shall include a radiographic examination,
magnetic particle examination or dye penetrant examination in accordance with the applicable
frequency. See § 4.10.6. of this evaluation guideline for the applicable frequency.

Remark: Radiographic examination applies to cylindrical tanks. Magnetic particle examination or dye
penetrant examination applies to non-cylindrical tanks.

Visual inspection of welds

The welds of each tank and spill container shall be visually inspected.

The classification of the geometric welding imperfections in metal shall be in accordance with NEN-EN-
ISO 6520-1.

The welds of the tank or spill container shall at least meet the requirements of NEN-EN-ISO 5817 (steel)
or NEN-EN-ISO 10042 (aluminium). The quality levels can be found in the product specifications.

If during a visual inspection it is determined that a weld may not meet the required standard, it must be
repaired. After repairment a re-inspection must carried out in accordance with NEN-EN-ISO 5817 and
NEN-EN-ISO 10042.

The visual inspection of the welds shall be carried out by a VT-w level 1 or VT-w level 2 qualified person.

The results of the visual inspection shall be recorded such that this can be traced back to the relevant
tank or spill container.
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Radiographic testing
Butt welds of cylindrical tanks shall be randomly inspected by means of radiographic testing.

For radiographic testing the standards below are applicable:

e NEN-EN-ISO 17636-1 “Non-destructive testing of welds - Radiographic testing - Part 1: X- and
gamma-ray techniques with film”;

e NEN-EN-ISO 10675-1 “Non-destructive testing of welds - Acceptance levels for radiographic testing
- Part 1: Steel, nickel, titanium and their alloys”.

The radiographic testing shall be performed in accordance with NEN-EN-ISO 17636-1 Class B. A
radiographic test on a tank consists of two X-rays. A film on which the longitudinal seam is photographed
at the location of an intersection and a film on which the circumference seam is photographed at the
location of an intersection.

The examined welds shall at least comply with NEN-EN-ISO 10675 Class 3 (corresponds to NEN-EN-
ISO 5817 Level D).

The radiographic testing shall be carried out by a person who is demonstrably qualified for this work, for
example RT level 1 or RT level 2 or equivalent. The examination of the radiographic testing shall be
performed by a person who is demonstrably qualified for this work, for example RT level 3 or IWE or
equivalent. The examination is not carried out by a person who was directly involved in the welding.

The radiographic testing may also be carried out by an external inspection agency that has been
selected by the manufacturer and accepted by the certification body.

A report of the radiographic examination that is traceable to the tank under investigation shall be made
available.

Alternatively, due to the radiation risks involved in radiographic testing, ultrasonic testing may be
performed instead of a radiographic examination. See § 4.10.3 of this evaluation guideline for conditions
and requirements of ultrasonic testing.

Ultrasonic testing

Ultrasonic testing may be used instead of a radiographic testing to randomly examine the butt welds of a

cylindrical tank in the following cases:

e According to (inter)-national standards, and only allowable on carbon steel tanks with a wall
thickness greater than 8 mm.

e Allowable on tanks with a wall thickness between 5 mm and 8 mm only after the work instructions
and acceptance criteria have been approved by the certification body.

e The acceptance criteria are equivalent to the acceptance criteria for radiographic testing (minimum
level 3 of NEN-EN-ISO 11666, corresponds to level C of NEN-EN-ISO 5817).
Remark: A comparable level to level D of NEN-EN-ISO 5817 is not available in NEN-EN-ISO
11666).

e If acceptance criteria are not based on (inter)-national standards, they shall be approved by the
certification body prior to carrying out the ultrasonic examination.

e Ultrasonic-based testing, such as TOFD and phased array, are allowed only after the work
instructions and acceptance criteria have been approved by the certification body.
Explanation: TOFD (Time-of-flight diffraction): An ultrasonic technique with sensors on both sides of
the weld, which is used for the detection of indications, imperfections and defects in weld seams.
Phased array: Ultrasonic technique with multiple sensors in one probe, which can detect
imperfections and defects in weld seams.

The following standards apply for ultrasonic testing:

e NEN-EN-ISO 17640 “Non-destructive testing of welds — Ultrasonic testing — Techniques testing
levels, and assessment”;

e NEN-EN-ISO 11666 “Non-destructive testing of welds — Ultrasonic testing — Acceptance levels”.

The ultrasonic testing shall be carried out in accordance with class B of NEN-EN-ISO 17640. The
locations for this testing will be where the longitudinal seam crosses the circumferential seam and where
the circumferential seam crosses the longitudinal seam (comparable to the test locations during a
radiographic test).

The ultrasonically tested weld shall at least comply with Class 3 (AL 3) of NEN-EN-ISO 11666
(corresponds to level C of NEN-EN-ISO 5817).
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Remark: A comparable acceptance level for NEN-EN-ISO 5817 level D, as required in this evaluation
guideline, is not provided in NEN-EN-ISO 11666. For this reason NEN-EN-ISO 5817 Level C shall be
met.

The ultrasonic testing shall be carried out by a person who is demonstrably qualified for this work, for
example UT level 1 or UT level 2 or equivalent.

The examination of an ultrasonic test shall be performed by person who is demonstrably qualified for this
work, for example UT level 3 or IWE or equivalent. This examination is not be carried out by a person
who was directly involved in the welding.

If a TOFD or phased array test is carried out, the person performing the test shall have completed
training at a training institute that complies with NEN-EN-1SO 9712.

The ultrasonic testing may also be carried out by an external inspection agency that has been selected
by the manufacturer and accepted by the certification body.

A report of the ultrasonic test, TOFD or phased array examination that is traceable to the tank under
investigation shall be made available.

Magnetic particle testing

Corner welds of carbon steel non-cylindrical tanks shall be randomly inspected by means of magnetic
particle testing. Magnetic particle testing cannot be carried out on non-cylindrical tanks made of high-
alloy steel. In that case, dye penetrant testing shall be carried out. See paragraph 4.10.5 of this
evaluation guideline.

The following standards apply to magnetic particle testing:

e NEN-EN-ISO 17638 “Non-destructive testing of welds - Magnetic particle testing”;

e NEN-EN-ISO 23278 “Non-destructive testing of welds - Magnetic particle testing - Acceptance
levels”.

The magnetic particle testing shall be carried out in accordance with NEN-EN-ISO 17638. A magnetic
particle test of a tank shall comprise 10% of the corner welds.

The welds inspected shall at least comply with NEN-EN-ISO 23278 class 3X (corresponds to NEN-EN-
ISO 5817 level D).

Magnetic particle testing shall be carried out by a person who is demonstrably qualified for this work, for
example MT level 1 or equivalent.

The examination of a magnetic examination shall be carried out by a person who is demonstrably
qualified for this work, for example MT level 2, IWE or equivalent. The examination shall not be carried
out by a person who was directly involved in the welding.

The magnetic particle testing may also be carried out by an external inspection agency, that has been
selected by the manufacturer container and accepted by the certification body.

A report of the magnetic particle examination that is traceable to the tank under investigation shall be
made available.

Dye penetrant testing
The welding of a compartment section shall be checked by means of a dye penetrant testing. A dye
penetrant test also applies to non-cylindrical tanks made of high-alloy steel.

The following standards apply to dye penetrant testing:
e NEN-EN-ISO 3452-1 “Non-destructive testing — Penetrant testing Part 1: General principles”.

The dye penetrant test covers 100% of the welded compartment section. For non-cylindrical tanks made
of high-alloy steel the dye penetrant test covers 10% of the corner welds.

The dye penetrant test may not exhibit any indications of leakage. Furthermore, the dye penetrant test
shall meet level D, moderate of NEN-EN-ISO 5817.

Dye penetrant testing shall be carried out by a person who is demonstrably qualified for this work, for
example PT level 1 or equivalent.
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The examination of a dye penetrant test shall be carried out by a person who is demonstrably qualified
for this work, for example PT level 2 or equivalent. This examination shall not be carried out by a person
who was directly involved in the welding.

The dye penetrant testing may also be carried out by an external inspection agency, that has been
selected by the manufacturer and accepted by the certification body.

A report of the dye penetrant examination that is traceable to the tank compartment and /or tank under
investigation shall be made available.

Frequency of radiograpic, ultrasonic, magnetic and dye penetrant testing
The inspection frequency below is applicable.

Frequency radiographic testing of welds of cylindrical tanks
Inspection frequency radiographic testing:

Level Minimum test amount

11 1 test per tank (initial assessment)
10 1 test per 8 tanks
9 1 test per 9 tanks
8 1 test per 10 tanks
7 1 test per 11 tanks
6 1 test per 13 tanks
5 1 test per 15 tanks
4 1 test per 18 tanks
3 1 test per 21 tanks
2 1 test per 24 tanks
1 1 test per 27 tanks

During the initial assessment, a radiographic or ultrasonic test shall always be carried out on the first 5
cylindrical tanks produced in accordance with this evaluation guideline.
Thereafter, the inspection frequency shall be start at level 10.

In response to result of tests, the level can be changed in accordance with the table below:

0 negative tests 1 level down

1 or 2 negative tests remain the current level

3 or 4 negative tests 1 level higher

5 or more negative tests 100 % testing (1 test per tank)

The evaluation period ends after testing 8 tanks.

In case of a high number of welding imperfections, the tank manufacturer shall take measures. In this
case all tanks shall be tested. In the event of systematic defects, two additional test, on either side of the
area where the systematic defects were found, shall be made. When the cause of the high number of
welding defects has been determined and resolved, the inspection frequency will be set at level 10 or at
a level determined by the certification body.

In the case of negative tests. All imperfections found shall be repaired. The repaired area shall be re-
tested. If imperfections are found during radiographic testing, run to the edge of the film, the adjacent
areas must also be photographed. If imperfections are also found in these areas, 100% of the relevant
weld must be photographed. The examination of the repaired areas is not included in the determination
of the testing frequency.

Freguency ultrasonic testing of welds of cylindrical tanks

If ultrasonic testing has been used instead of radiographic testing, the same inspection frequency levels
shall apply. When changing inspection frequency levels, radiographic testing and ultrasonic testing are
used interchangeably.

Explanation: A tank manufacturer examines “thin-walled” tanks using radiographic testing and “thicker-
walled” tanks using ultrasonic testing. After the assessment period, levels may be changed based on the
results of both radiographic and ultrasonic tests.

Furthermore, all the requirements regarding a high number of welding defects and inspections of repairs,
as indicated in the inspection frequency levels for radiographic testing shall apply
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Frequency magnetic particle testing of non-cylindrical carbon steel tanks
Inspection frequency magnetic particle testing:

Level Minimum test amount

11 1 inspection per tank (initial assessment)
10 1 inspection per 8 tanks
9 1 inspection per 9 tanks
8 1 inspection per 10 tanks
7 1 inspection per 11 tanks
6 1 inspection per 13 tanks
5 1 inspection per 15 tanks
4 1 inspection per 18 tanks
3 1 inspection per 21 tanks
2 1 inspection per 24 tanks
1 1 inspection per 27 tanks

During the initial assessment, a magnetic particle test shall always be carried out on the first 5 non-
cylindrical tanks produced in accordance with this evaluation guideline.
Thereatfter, the inspection frequency shall be start at level 10.

In response to result of tests, the level can be changed in accordance with the table below:

0 negative tests 1 level down

1 or 2 negative tests remain the current level

3 or 4 negative tests 1 level higher

5 or more negative tests 100 % testing (1 test per tank)

The evaluation period ends after testing 8 tanks.

In case of a high number of welding imperfections, the tank manufacturer shall take measures. In this
case all tanks shall be tested. In the event of systematic defects, the magnetic particle testing shall be
extended to 50% of the fillet welds in line with the investigation in which the systematic defects were
found. When the cause of the high number of welding defects has been determined and resolved, the
inspection frequency will be set at level 10 or at a level determined by the certification body.

In the case of negative tests. All imperfections found shall be repaired. The repaired area shall be re-
tested. If the welding imperfections found during the magnetic particle testing, extend to the edge of the
tested area, the adjacent area shall also be tested. If welding imperfections are found here, 100% of the
weld shall be tested. The examinations of the repaired areas is not included in the determination of the
inspection frequency.

Frequency dye penetrant testing of welds of non-cylindrical high-alloy steel tanks

Magnetic particle testing cannot be carried out on non-cylindrical high-alloy steel tanks. Instead a dye
penetrant test shall be carried out, using the same inspection frequency as for a magnetic particle
testing. When changing inspection frequencies, magnetic particle testing and dye penetrant testing are
be used interchangeably.

Explanation: A tank manufacturer makes both carbon steel and high-alloy steel tanks. Magnetic particle
tests are carried out on the carbon steel tanks and dye penetrant tests on high-alloy steel tanks. After
the assessment period, levels may be changed based on the results of both the magnetic particle and
dye penetrant tests.

Furthermore, all the requirements regarding a high number of welding imperfections and inspections of
repairs, as indicated in the inspection frequency levels for magnetic particle testing shall apply.

Frequency magnetic and/or dye penetrant testing of weld of compartments
Inspection frequency compartments:

Level Minimum amount of testing
3 1 test per compartment (first 3)
2 1 test per 20 compartments
1 1 test per 40 compartments

A magnetic particle or dye penetrant test shall always be carried out on the first 3 compartments in
accordance with this evaluation guideline. After these 3 compartments have been inspected with positive
results the inspection frequency start at level 2.

Furthermore, all the requirements regarding a high number of welding imperfections and inspections of
repair, as indicated at the inspection frequency levels for magnetic particle testing shall apply.
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4.11.2

Testing

Tanks and the interstitial space, if present, shall be pneumatically pressure tested. Spill containers shall
be tested for liquid tightness.

(Liquid)Tightness tests shall be performed before the application of the corrosion protection system.

Testing of the tank for leak tightness

Each tank or tank compartment shall be tested for leak tightness.

The test pressure for tank or tank compartment is 30 kPa + 1 kPa air.

Remark: The tank or tank compartment shall not be tested against under pressure / vacuum.

The test pressure is measured by means of a (digital) manometer, the accuracy of which is traceable to
a calibration standard.

General testing sequence of the tank or compartment with air:

e  Pressurize the tank or tank compartment.

e When the correct test pressure has been reached, the air supply (valve) on the tank or tank
compartment shall be shut off and the compressed air supply shall be disconnected.

e  Wait until the pressure has stabilized (due to temperature and setting of plates).

e After stabilization, the connections, the manhole seals and all weld seams of the tank or tank
compartment shall be checked for leak tightness using a soap solution. No indications of leakage
should be observed.

e The pressure on the tank shall be maintained for at least 15 minutes. No inexplicable pressure drop
may occur.

e Leaks shall be repaired, and the test repeated in accordance with the method above.

Remark 1: No permanent deformation of the tank shall occur as a result of this test.

Remark 2: The tank or tank compartment including the manhole cover to be supplied shall be “airtight”.

The tank or tank compartment is determined to be leak tight when there is no inexplicable loss of
pressure during the test and when no leaks are visible when the tank or tank compartment is being
tested with the soap solution.

The leak tightness test is not validated by the person who was directly involved in the production of the
tank.

A registration or report of the leak tightness test, which can be traced back to the tested tank, shall be
available.

Testing of the interstitial space for leak tightness

Each interstitial space shall be tested for leak tightness.

The test pressure for the interstitial space of a double-walled tank is 40 kPa.

Remark: It is inadvisable to set the test pressure higher than 40 kPa due to the risk of implosion of the
inner tank.

The test pressure is checked by means of a (digital) manometer, the accuracy of which is traceable to a
calibration standard.

General testing sequence of the interstitial space with air:

e  When the inner tank, including compartments (when applicable), is ready, it is brought to an
overpressure of 30 kPa + 1 kPa and checked for leaks by means of a soap solution.
Remark: Alternatively, the welds of the tank that will no longer be visible when the double-wall has
been installed can be tested by means of a dye penetrant examination. For example, when the
manholes and connections are not finished.

e Avrecord or report of this test, that is traceable to the tested tank, shall be made.

e After the entire tank (inside and outside tank) has been finished, the inside tank is brought to an
overpressure of 30 kPa + 1 kPa and the visible welds of these are tested using a soap solution.

e  After pressurizing the inner tank (including compartments, when applicable), wait until the pressure
has stabilized (due to temperature and settling of plates).

e  After stabilization, the connections, the manhole seals and all visible weld seams shall be checked
for leak tightness using a soap solution. No indications of leakage shall be observed.

e The pressure of the tank shall be maintained for at least 15 minutes. No inexplicable pressure drop
may occur.

o  With the pressure still on the inner tank (including compartments, when applicable), the interstitial
space is pressurized to an overpressure of 40 kPa + 1 kPa.

Evaluation guideline BRL-K21051/01
-31- 01-04-2022



4.11.3

4.11.4

412

4121

e After pressurizing, the connections and all weld seams of the interstitial space shall be checked for
leak tightness using a soap solution. No indications of leakage shall be observed.

e The pressure on the interstitial space shall be maintained for at least 15 minutes. No inexplicable
pressure drop may occur.

e If no leaks are found, the pressure is first removed from the interstitial space.

e Finally, the inner tank (including compartments, when applicable) is then made pressure less.

e Leaks shall be repaired, and the test repeated in accordance with the above method.

Remark 1: No permanent deformation of the tank shall occur as a result of this test.

Remark 2: The tank including the manhole cover to be supplied shall be “airtight”.

The tank (compartments) and interstitial space are determined to be leak tight when there is no
inexplicable loss of pressure and when no leaks are visible when the tank is being tested with the soap
solution.

The leak tightness test is not validated by the person who was directly involved in the production of the
tank.

A registration or report of the leak tightness test, which can be traced back to the tested interstitial
space, shall be available.

Liquid tightness of the spill container

Each spill container shall be tested for liquid tightness. The joints between the sides and bottom shall be
tested for leaks prior to the application of the corrosion protection system. This can be tested by filling
the spill container entirely with water or by another comparable method (e.g. dye penetrant testing,
vacuum box, etc.).

If a method other than water filling is used, this method shall be documented by the manufacturer in a
procedure that has been accepted by the certification body.

Leaks shall be repaired and then the spill container shall be tested again in accordance with the above
method.
The spill container is found to be leak-tight if no fluid leakage is visible.

The liquid tightness test is not validated by the person who was directly involved in the production of the
spill container.

A registration or report of the liquid tightness test, which can be traced back to the tested spill container,
shall be available.

Test for leak tightness of (welded) suction pipes
A leak in a welded suction pipe shall result in the suction pump being unable to pump the stored liquid.

If present, the welded-in suction pipe must be checked for tightness by temporarily closing it on both
sides and applying an overpressure of 30 kPa + 1 kPa. At the location of the passage through the tank
wall, the welding must be checked with a soap solution.

The welded-in of suction pipe shall be tight when no indications of leakage shall be observed at the
location of the passage through the tank wall.

When applicable a registration of this check, which can be traced back to the tested tank, shall be made.

Protection against corrosion

A carbon steel tank or spill container shall be protected against corrosion.

Remark: This covers all external surfaces of a carbon steel tank. For a carbon steel spill container,
protection against corrosion also applies to the inner surfaces of the spill container.

For aboveground tanks and spill containers constructed of high-alloy steel / aluminium, external
protection by means of a coating or a paint system is not applicable.

Protection with coating; underground tanks
See product specification (annex 1V.16) for requirements regarding external coating at underground
tanks.
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4.12.2

4.12.3

4.12.4

All underground tanks according to this evaluation guideline (scope 1A) shall be provided with an
external epoxy coating, applied in accordance with BRL-K790 "Application of coating systems on steel
pipes or steel storage tanks for liquids".

A BRL-K790 “Inspection report coating application” shall be available for the external coating applied.
Only this inspection report is recognized as an acceptable evidence that the external coating has been
applied in accordance with BRL-K790. This inspection report shall be traceable to the unique tank
number, and is part of the tank file (user manual).

Protection with paint; aboveground tanks
See product specifications (annex V.17, VI.17, VII.16, VIII.16) for requirements regarding paint systems
at aboveground tanks.

The external surface of an aboveground carbon steel tank (scope 1B, 1C and 1D) shall be provided with
a paint system, applied in accordance with BRL-K790 "Application of coating systems on steel pipes or
steel storage tanks for liquids".

The atmospheric corrosion category depends on the installation location and is specified by the
purchaser / tank installer. The supplier / tank manufacturer shall apply a paint system based on the
specified atmospheric corrosion category and document this in the tank file (user manual).

An “Inspection report coating application” according to BRL-K790 Scope 6, with a reference to the
atmospheric corrosion category and traceability to the unique tank number, is acceptable proof that the
requirements for protection by means of the paint system used are being met.

Protection against corrosion; spill container for tanks and barrels
See product specification (annex IX.12) for options and possibilities for protection of spill containers for
tanks and barrels.

Paint system
A spill container for tanks and barrels (scope 2A) shall be provided with a paint system, applied in

accordance with BRL-K790 "Application of coating systems on steel pipes or steel storage tanks for
liquids".

The atmospheric corrosion category depends on the installation location and is specified by the
purchaser / tank installer. The supplier / tank manufacturer shall apply a paint system based on the
specified atmospheric corrosion category and document this in the tank file (user manual).

An “Inspection report coating application” according to BRL-K790 Scope 6, with a reference to the
atmospheric corrosion category and traceability to the unique spill container number, is acceptable proof
that the requirements for protection by means of the paint system used are being met.

Hot dip galvanizing
With hot-dip galvanizing, a similar level of protection shall have to be obtained as when applying a paint
system in accordance with BRL-K790.

Hot-dip galvanizing shall be in accordance with NEN-EN-ISO 1461.

Important aspects for hot-dip galvanizing:

e Control of the molten zinc bath (other metals).

¢ Data regarding the highest and lowest limits in relation to the thickness of the steel used. See tables
3 and 4 of NEN-EN-ISO 1461.

e The measurements required along with the required measuring equipment.

Protection against corrosion; spill containers (drip trays)
See product specification (annex X.15) for options and possibilities for protection of spill containers (drip
trays).

Paint system
A spill container (drip tray, scope 2B) shall be protected against corrosion. For outdoor installation, at

least atmospheric corrosion category C3 is applicable. For indoor installation at least atmospheric
corrosion category C2. The paint system used shall have an expected lifespan of 5 years under these
conditions. Should more severe environmental conditions be present, the purchaser / tank installer shall
specify this so that a better paint system shall be offered.
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4.13

414

4.15

The paint system to be used shall be documented in the IQC-scheme, including the associated
documentation from the paint supplier, in which the intended lifespan and the warranty of the paint
system are recorded.

To check the adhesion of the paint system, a cross cut test shall be carried out in accordance with NEN-
EN-ISO 2409. The manufacturer shall have a procedure for the implementation of this test. The test
frequency shall be recorded in the IQC-scheme. The result of the test shall be at least class 2 in
accordance with NEN-EN-1SO 2409.

Hot dip galvanizing
With hot-dip galvanizing, a similar level of protection shall have to be obtained as when applying a paint
system.

Hot-dip galvanizing shall be in accordance with NEN-EN-ISO 1461.

Important aspects for hot-dip galvanizing:

e  Control of the molten zinc bath (other metals).

e Data regarding the highest and lowest limits in relation to the thickness of the steel used. See tables
3 and 4 of NEN-EN-ISO 1461.

e The measurements required along with the required measuring equipment.

Electrolytic galvanizing
With electrolytic galvanizing, a similar level of protection shall have to be obtained as when applying a
paint system.

Electrolytic galvanizing shall be in accordance with NEN-EN-ISO 2081.
Remark: Electrolytic galvanizing is only an option for drip trays.

Internal protection against corrosion tanks
As an option, the inside of a tank can be protected against corrosion.

See product specifications (annexes V.16, V.17, VI.17, VI1.16, VIII.16) for internal coating.

Underground stainless steel tank / CP

An underground stainless steel tank shall be supplied with a 10 x 10 cm sized reference plate made from
the same material batch as the tank.

Remark: In accordance with BRL SIKB 7800, a test piece (reference plate) shall be placed in the same
soil next to the underground stainless steel tank in order to determine the reduction potential of the metal
and, if cathodic protection is required, to correctly set the protection potential.

User instructions

The supplier of the tank or spill container must supply user instructions and draw the users' attention to
those aspects that may endanger humans, animals and / or the environment. Also, aspects that may
have a negative effect on the life expectancy, as well as all other aspects that the supplier deems worth
mentioning shall be included in these instructions.

The following aspects shall at least be included in the user instructions:

e Proposed use of the tank / spill container and the liquid to be stored in it.

e The materials and gaskets used and (internal) pipework installed.

e Important information regarding the tank or spill container (e.g. nominal volume, gauge table, single-
walled in combination with spill container or double-walled, connections, sealing material, etc.).

o Reference to the drawing (as-built) and/or product specification.

e Reference and explanation of the declaration of conformity tank or declaration of conformity spill
container.

e Information on the corrosion protection applied (atmospheric corrosion category, environmental

conditions, expected lifespan, repair advice, etc.).

Information on the need to apply cathodic protection on underground tanks.

Information on the need for a reference plate for underground stainless steel tanks.

Information on the internal corrosion protection if applied.

Usage advice for the overfill protection device or parts of it supplied by the supplier / manufacturer.

Usage advice for the leak detection system or parts of it supplied by the supplier / manufacturer.

Warnings regarding the maximum allowable pressures in the tank and the interstitial space.

Hoisting instruction.
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4.16

4.17

e Tank pre-commissioning checks, for example:
o installation on sufficiently firm ground;
o leak tightness tests;
o how the leak tightness of the pipe connections in tank shafts and drip trays shall be checked;
o how the segmented tank shafts seals, if required, should be checked (if provided).
e User instructions for parts supplied.
Drawings, data and declarations of conformity shall be archived by the certificate holder for a period of at
least 20 years.

Transport, handling, after care
Upon delivery, the tank and spill container shall be internally brush clean.

All unused tank connections shall be closed prior to transport.

While awaiting delivery to the customer, the tank supplier / tank manufacturer shall provide suitable
storage locations or warehouse space to prevent damage or deterioration of the quality of the tank or
spill container.

The tank supplier / tank manufacturer is responsible for loading and transporting the tank (or outsourcing
it) from the production site to the place of destination and the unloading on site, unless otherwise
contractually agreed with the customer.

Tank installation
BRL SIKB 7800 “Tank installations” details the requirements for the installation of a tank.
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5 Marking

5.1 General
The product specification (annex 1V.21, V.20, VI.19, VII.18, VIII.18, IX.13 and X.16) indicates which

information shall be provided for each tank or spill container type. The information and markings shall be
provided in a proper and clear manner.

5.2 Certification mark
After entering into a certification agreement with Kiwa, the tank and spill container shall be indelibly
affixed to the tank or spill container.
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6

6.1

6.2

6.3

6.4

Quality system requirements

This chapter contains the requirements which shall be fulfilled by the certified companies quality system.

Manager of the quality system
Within the certified company’s organizational structure an employee shall be responsible for managing
the quality system.

Internal quality control / quality plan
As part of the quality system the certified company must implement an internal quality control scheme
(IQC-scheme).

In this IQC-scheme the following shall be demonstrably recorded:

e which aspects are inspected by the manufacturer;

e according to which methods these inspections are carried out;

e how often these inspections are carried out;

e how the inspection results are registered and stored.

The IQC-scheme shall have an index, the version date and number and be validated by the quality
system manager. This IQC-scheme shall be in the format as shown in the annex XI. The schedule must
be detailed in such a way that it provides the certification body with sufficient confidence that
requirements will be continuously fulfilled.

Certified companies may use a documented quality assurance system supplemented with a checklist
instead of an IQC-scheme. This documented quality assurance system shall include the procedures
required in this evaluation guideline.

At the time of the initial assessment, the IQC-scheme or quality assurance system shall have functioned
for at least 1 month.

Procedures and working instructions
The supplier shall be able to submit the following:
e procedures for:
o dealing with products with deviations;
o corrective actions to be taken if non-conformities are found,;
o dealing with complaints concerning products and / or services delivered.
e the working instructions and inspection forms used.

Products or services with deviations

The certified company shall have a procedure covering products or services with deviations in order to
prevent any deviations in the (production) process from influencing the quality of the final product.
Remark: A product can also be a service.

Corrective actions

The certified company shall have a procedure for taking the necessary corrective actions in the case of
non-conformities. The cause of the non-conformity shall be investigated, and feedback given to the
relevant department.

Complaints procedure

The certified company shall have a procedure covering the handling of complaints concerning the
product delivered. This procedure shall include at least the following points:

e A written procedure for handling complaints.

e A person responsible shall be assigned within the company for handling complaints.

e Complaints shall be registered.

e Feedback shall be given to the relevant department as a result of complaints.

The corrective measures resulting from the complaints shall be recorded.

Registration / checklist
During production, the processes used and the inspections and tests carried out shall be recorded on a
checklist.
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6.5

6.6

6.7

Management of test and measuring equipment
The certified company shall determine which test and measuring equipment are required in order to
demonstrate that the product meets the requirements of this evaluation guideline.

When necessary, and where indicated in this evaluation guideline, test and measuring equipment shall
be calibrated at specified intervals.

The certified company shall assess the validity of the previous tests and measurements made if the
calibration reveals that the testing or measurement equipment is not functioning properly.

The test and measuring equipment shall be provided with an identification with which the calibration
status can be determined.

The certified company shall record the results of all calibrations.

Other requirements for the quality system

The certified company shall be able to submit the following:
e The organization’s organogram.

e Qualification requirements of the personnel concerned.

Quality system

If an organization has a quality system based on NEN-EN-ISO 9001, then where possible, reference can
be made to procedures or instructions that form part of this quality system.

Changes
The certification body shall be informed in the event of changes that may have consequences for the

quality of the products (including design changes or changes in production) and processes. The
certification body then determines whether additional evaluation is required.

Work instruction and procedures

In addition, the following documentation or model reports may be added to the IQC-scheme and / or
documented quality system:

e A documented system for the welding procedures;

e A documented system for the management and maintenance of welder qualifications;

¢ A model report for the visual inspection of the welding work;

¢ A model (report) which confirms that the leak tightness test has been carried out;

e A production card that shows the present stage of production.

Documents / drawings

Tanks and spill containers shall be produced on the basis approved / validated drawings or product
specifications. Issuance of a declaration of conformity is only possible on tanks and spill containers in
accordance with this evaluation guideline.

Declaration of conformity

The certified company shall, upon delivery of the tanks or spill containers, prepare a declaration of
conformity tank or spill container and make this available to the client. The certification body will provide
instructions for the preparation of the declaration of conformity.

Resources for inspection by certification body

The certified company shall have the necessary test and measuring equipment. These resources shall
also be made available to the site assessor of the certification body. This includes amongst others the
equipment for leak testing, wall thickness measurements, lighting with the required light intensity for tank
inspections, coating thickness meter etc.

Remark: For visual inspections of welds, a illuminance of 500 lux is desired.
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7 Summary of tests and inspections

This chapter contains a summary of the tests and inspections to be carried out in the event of

certification:

e Initial assessment: tests in order to ascertain that all the requirements recorded in the evaluation

guideline are met;

e Surveillance assessment: tests carried out after the certificate has been granted in order to
ascertain whether the certified products continue to meet the requirements recorded in the

evaluation guideline;

e Inspection of the quality system of the supplier: monitoring compliance of the 1QC-scheme and

procedures.

7.1 Test matrix

Description of requirement

Investigation carried out for

Inspection by certification body

@ o after certification

o IS

= a D

3 o 2 >

S 2 = 5

5 Ak 2 g =

x S| E =g o

m O £ 0 < (I
Product specification 4.1 1 |Yes Yes 3 X per year
Approval of drawing prior to production | 4.2 1 |Yes Yes 1 X per year
Construction and dimensions 4.3 1 |Yes Yes 3 x per year
Construction of the connections 4.4 1 |Yes Yes 3 x per year
Interstitial space / Leak detection 4.5 1 |Yes Yes 3 x per year
Compartments 4.6 1 |Yes Yes 1 X per year
Material 4.7 2 |Yes Yes 3 X per year
Dimensions tolerances 4.8 2 |Yes Yes 3 x per year
Fabrication; Bending and setting of the | 4.9.1 2 |Yes Yes 1 x per year
sheet material
Fabrication; Carbon steel contamination |4.9.2 2 |Yes Yes 1 x per year
of high-alloy steel
Fabrication; Preparation of weld seams | 4.9.3 2 |Yes Yes 2 X per year
Fabrication; Welding procedure 49.4 2 | Yes Yes 2 X per year
specification
Fabrication; Welders qualifications 4.9.5 2 |Yes Yes 2 X per year
Inspection of welds; Visual inspection of |4.10.1 1 |Yes Yes Each visit
welds
Inspection of welds; Radiographic 4.10.2 1 |Yes Yes Each visit, total per
testing calendar year
Inspection of welds; Ultrasonic testing 4.10.3 1 |Yes Yes Each visit, total per

calendar year

Inspection of welds; Magnetic particle 4.10.4 1 |Yes Yes Each visit, total per
testing calendar year
Inspection of welds; Dye penetrant 4.10.5 1 |Yes Yes Each visit, total per
testing calendar year
Inspection of welds; Frequency of 4.10.6 1 |Yes Yes Each visit, total per
radiographic, ultrasonic, magnetic end calendar year
dye penetrant testing
Testing; Testing of the tank for leak 4111 1 |Yes Yes Each visit
tightness
Testing; Testing of the interstitial space |4.11.2 1 |Yes Yes Each visit
for leak tightness
Testing; Liquid tightness of the spill 4113 1 |Yes Yes 3 X per year
container
Testing; Test for leak tightness of 4.11.4 1 |Yes Yes 1 x per year
(welded) suction pipes
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Description of requirement

Investigation carried out for

Inspection by certification body

@ o after certification

o IS

= a O =

3 o 23 >
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x o2 =R o
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Protection against corrosion; Protection |4.12.1 1 |Yes Yes 3 X per year
with coating; underground tanks
Protection against corrosion; Protection |4.12.2 1 |Yes Yes 3 X per year
with paint; aboveground tanks
Protection against corrosion; Protection |4.12.3 1 |Yes Yes 3 x per year
against corrosion; spill containers for
tanks and barrels
Protection against corrosion; Protection |4.12.4 2 | Yes Yes 3 X per year
against corrosion; spill containers (drip
trays)
Internal protection against corrosion 4.13 2 |Yes Yes 3 x per year
tanks
Underground stainless steel tank / CP 4.14 2 |Yes Yes 1 x per year
User instructions 4.15 3 |Yes Yes 1 x per year
Transport, handling, after care 4.16 3 |Yes Yes 1 X per year
Tank installation 4.17 3 | Yes Yes 1 x per year
Marking
General 5.1 2 |Yes Yes Each visit
Certification mark 5.2 1 |Yes Yes Each visit
Quality system requirements
Manager of the guality system 6.1 2 |Yes Yes 1 x per year
Internal quality control / quality plan 6.2 2 |Yes Yes 1 x per year
Procedures and working instructions 6.3 2 |Yes Yes 1 x per year
Registration / checklist 6.4 2 |Yes Yes 1 x per year
Management of test and measuring 6.5 2 |Yes Yes 1 x per year
equipment
Other requirements for the quality 6.6 3 | Yes Yes 1 x per year
system
Resources for inspection by the 6.7 3 | Yes Yes Each visit
certification body

Explanation of classes: Non-conformities may be found during the inspection visits. These non-

conformities are classified according to the following classes:

1 = Critical: These non-conformities can result in dangerous or unsafe situations. The supplier shall, in
consultation with the certification body, take the required corrective actions within two weeks.

Exceeding this period shall result in a suspension of the certificate.

2 = Important: These non-conformities affect the quality of the product in the longer term. The supplier
shall, in consultation with the certification body, take the required corrective actions within three
months. Exceeding this period shall result in a suspension of the certificate.

3 = Less important: These non-conformities are less important but shall be corrected in the long term.
This is checked by the certification body during the next inspection visit.

During the initial assessment of the product, type tests shall be performed to determine if the product
complies with the prescribed requirements. The requirements that shall be met are stated in the test
matrix above. In the event of changes to the material used or the supplier, the type tests shall be

repeated.

Also, the quality system of the supplier / manufacturer shall be assessed during the initial assessment.

After certification, the certification body shall carry out periodic surveillance assessments to ensure that
the supplier / manufacturer continuously meets the requirements of this evaluation guideline. Some type
tests will have to be repeated during these inspection visits.
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7.2 Inspection of the quality system of the supplier
The quality system of the supplier will be checked by the certification body on the basis of the IQC-

scheme. The inspection consists of at least those aspects mentioned in the Kiwa Regulations for
Certification.
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8 Agreements on the implementation of
certification

8.1 General

The certification body shall have regulations, or an equivalent document, which detail the general rules

that are used for certification.

These rules are in particular:

e the general rules for conducting the initial assessment, in particular:

o the way suppliers are to be informed about how an application is being handled;
o how the assessment is conducted,;
o the decision to be taken as a result of the initial assessment.

e the general rules for conducting inspections and the aspects to be assessed,

e the measures taken by the certification body in case of non-conformities,

o the measures taken by the certification body in case of improper use of certificates, certification
marks, pictograms and logos,

e terms for termination of the certificate,

e the possibility to lodge an appeal against decisions of measures taken by the certification body.

8.2 Certification staff

The staff involved in the certification have the following responsibilities:

e Certification assessor (CAS) / reviewer (RV): responsible for carrying out the initial assessment and
assessing the site assessors’ reports;

e Site assessor (SAS): responsible for carrying out surveillance assessments at the certified
companies;

e Decision maker (DM): responsible for deciding whether the supplier can be certified on the basis of
the initial assessment, for deciding whether the certificate can be continued on the basis of the
surveillance assessments, and for taking decisions on the implementation of corrective actions.

8.2.1 CQualification requirements

The qualification requirements for all personnel consist of:

e qualification requirements for personnel of a certification body which satisfies the requirements EN
ISO/IEC 17065, performing certification activities

e qualification requirements for personnel of a certification body performing certification activities set
by the Board of Experts for the subject matter of this evaluation guideline

Education and experience of the certification personnel as detailed in the table below shall be recorded
in a traceable manner.

Certification assessor Site assessor Decision maker
/ (Application)

Reviewer

Basic competence
Knowledge of business
processes and ability for
professional evaluation

¢ Vocational education at
intermediate level or
similar work and
reasoning level

e 1 year of relevant
working experience

o Bachelor degree or
similar work and
reasoning level

o 1 year of relevant
working experience

e Bachelor degree or
similar work and
reasoning level

¢ 5 years of working
experience with a
minimum of 1-year
experience with
certification

Audit skills

e Training in audit skills

o Minimum of 4 complete
audits of which at least 1
has been carried out
independently and
witnessed for
qualification

e Training in audit skills

e Minimum of 4 complete
audits of which at least 1
has been carried out
independently and
witnessed for
gualification

Not applicable
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Technical competence

Knowledge of this BRL

o Detailed knowledge of
this BRL and a minimum
of 4 complete audits for
this BRL or for related
BRL'’s

¢ Detailed knowledge of
this BRL and a minimum
of 4 complete audits for
this BRL or for related
BRL'’s

Not applicable

Relevant knowledge of:

The technology related to
the manufacturing of the
products to be inspected,
the performance of these
processes and the
provision of these services
The manner in which the
products are used, the
processes are performed

¢ Relevant technical
education at Bachelor
degree or similar work
and reasoning level

o Detailed knowledge of
cluster related BRL’s

o Visual welding inspector
VT-w Level 2 or equal

Relevant technical
vocational education at
intermediate level or
similar work and
reasoning level

Detailed knowledge of
cluster related BRL’s

e Visual welding inspector
VT-w Level 1 or equal

Basic knowledge of test
and inspection techniques.

and the services are
provided

e Any defect which may
occur during the use of the
product, any error in the
execution of processes
and any inadequacies in
the provision of services

8.2.2 Qualification

The qualification of the Certification staff shall be demonstrated by means of assessing the education

and experience to the above mentioned requirements. In case staff is to be qualified on the basis of

other criteria, this shall be recorded.

The authority to qualify staff rests with the:

e Decision makers (DM): qualification of certification assessors (CAS), site assessors (SAS),
reviewers (RV) and application reviewers (ARV);

e Management of the certification body: qualification of decision makers (DM).

8.3 Report initial assessment

The certification body records the results of the initial assessment in a report.

This report shall comply with the following requirements:

e Complete: the report provides a verdict pertaining to all requirements included in this evaluation
guideline;

e Traceability: the findings on which the verdicts have been based shall be recorded and traceable;

e Basis for decision: the decision maker (DM) shall be able to base his decision on the findings
included in the report.

8.4 Decision for granting the certificate
The decision for granting the certificate shall be made by a qualified decision maker (DM) who has not

been involved in the pre-certification tests. The decision shall be recorded in a traceable manner.

8.5 Layout of quality declaration

The product certificate shall be in accordance with the model included in annex I.

8.6 Nature and frequency of third party assessment

The certification body shall carry out surveillance assessments on the supplier’s site at regular intervals
to check whether the supplier complies with his obligations. The Board of Experts decides on the
frequency of these assessments.

At the time this evaluation guideline was validate, the frequency of assessments has been determined at

4 surveillance assessments per year.

The surveillance assessments shall cover at least:

e  The product requirements;

e The production process;

e The suppliers IQC-scheme and the results obtained from inspections carried out by the supplier;
e The correct marking of the certified products;

e Compliance with the required procedures;
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e Handling of complaints concerning the delivered products.

The results of each assessment shall be reported by the certification body in a traceable manner.

8.7 Non-conformities
When the certification requirements are not met, measures are taken by the certification body in
accordance with the sanctions policy as detailed in the Kiwa Regulation for Certification.
The Kiwa Regulations for Certification can be found at the Kiwa website.

8.8 Report to the Board of Experts
The certification body shall report annually regarding the certification activities performed. This report
shall include the following aspects:
e mutations in number of certificates issued (granted / withdrawn);

number of inspections carried out in relation to the required minimum;

the results of these inspections;

the measures imposed in case of non-conformities;

the complaints received concerning the certified products.

8.9 Interpretation of requirements
The Board of Experts may record the interpretation of requirements of this evaluation guideline in a
separate interpretation document.

8.10 Specific rules set by the Board of Experts
No specific rules have been laid down by the Board of Experts when validating this evaluation guideline.

Evaluation guideline BRL-K21051/01
-44 - 01-04-2022



O List of referenced documents

9.1 Standards / normative documents:

Public law regulations: Title

ADR Accord Européen au transport international des marchandises
Dangereuses par Route

Bal The Environmental Activities Decree

Evaluation guideline: Title

BRL-K747/02* Evaluation guideline for the Kiwa product certificate Underground

horizontal cylindrical steel tanks for the pressure less storage of liquids up
to 150 m3 (withdrawn at the end of the transition period of six months after this
evaluation guideline has been declared binding, 01-10-2022).

BRL-K748/02* Evaluation guideline for the Kiwa product certificate Metal drip trays for
filling points (withdrawn at the end of the transition period of six months after this
evaluation guideline has been declared binding, 01-10-2022).

BRL-K756 Evaluation guideline for the Kiwa product certificate Single- and double
walled vertical cylindrical tanks for pressure less aboveground storage of
liquids with a maximum capacity of 150 m3.

BRL-K758 Evaluation guideline for the Kiwa process certificate Coating compatibility
of metal products to be coated.

BRL-K779 Evaluation guideline for the Kiwa product certificate Internal coating of
steel tanks for flammable liquids.

BRL-K790 Evaluation guideline for the Kiwa product certificate Application of coating
systems on steel pipes or steel storage tanks for liquids.

BRL-K792/03* Evaluation guideline for the Kiwa product certificate Metal second

containment for storage tanks and barrels (withdrawn at the end of the
transition period of six months after this evaluation guideline has been declared
binding, 01-10-2022).

BRL-K796/02* Evaluation guideline for the Kiwa product certificate Aboveground
horizontal cylindrical steel tanks for the pressure less storage of liquids up
to 150 m3 (withdrawn at the end of the transition period of six months after this
evaluation guideline has been declared binding, 01-10-2022).

BRL-K797/01* Evaluation guideline for the Kiwa product certificate Aboveground vertical
cylindrical steel tanks for the pressure less storage of liquids up to 5 m3
(withdrawn at the end of the transition period of six months after this evaluation
guideline has been declared binding, 01-10-2022).

BRL-K798/02* Evaluation guideline for the Kiwa product certificate Aboveground single
and double-walled steel non cylindrical tanks for pressure less storage of
liquids up to 3 m? (withdrawn at the end of the transition period of six months
after this evaluation guideline has been declared binding, 01-10-2022).

BRL-K903 Evaluation guideline for the Kiwa process certificate Tank installations
(Regeling Erkenning Installateurs Tankinstallaties) (withdrawn per 01-07-
2021).

BRL-K910 Evaluation guideline for the Kiwa product certificate Leak detection
systems.

BRL-K21006 Evaluation guideline for the Kiwa product certificate PE/GRP sumps for
underground fuel storage tanks, manifold chambers and pump dispensers

BRL-K21012 Evaluation guideline for the Kiwa product certificate Exterior paint systems
for steel aboveground storage tanks.

BRL SIKB 7800 Evaluation guideline Tank installations

Remark: Replacement for the BRL-K903.

BRL SIKB 7800 Annex XVII Process scheme Risk Inventory and Evaluation (PRI&E), renewal of PBV
report P 107776

NRB 2012 Dutch Soil Protection Directive

* The scope of this evaluation guideline is continued in BRL-K20151/01 dated 01-04-2022.

Standards: Title
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ISO 7-1:2994

ISO 7005:204%

NEN-EN 288-1:1997

NEN-EN 485-1:2016

NEN-EN 485-2:2019

NEN-EN 485-3:2003

NEN-EN 485-4:1994

NEN-EN 573-1:2005

NEN-EN 573-2:2994

NEN-EN 573-3:2019

NEN-EN 573-5:2007

NEN-EN 1092-1:2018

NEN-EN 1396:2015

NEN-EN 10025-1:2004

NEN-EN 10025-2:2049

NEN-EN 10025-3:2649

NEN-EN 10025-4:2019

NEN-EN 10025-5:2049

NEN-EN 10025-6:2019

NEN-EN 10028-1:20%7

NEN-EN 10028-2:20%7

NEN-EN 10028-3:20%¢

NEN-EN 10028-4:2017

NEN-EN 10028-5:2017

NEN-EN 10028-6:20+¢

NEN-EN 10028-7:2016

NEN-EN 10088-1:2014
NEN-EN 10088-2:2014

NEN-EN 10088-3:20%4

NEN-EN 10088-4:2009

Pipe threads where pressure-tight joints are made on the threads - Part 1:
Dimensions, tolerances and designation

Pipe flanges - Part 1: Steel flanges for industrial and general service
piping systems

Specification and approval of welding procedures for metallic materials -
Part 1: General rules for fusion welding

Withdrawn at 30-06-2004

Aluminium and aluminium alloys - Sheet, strip and plate - Part 1:
Technical conditions for inspection and delivery

Aluminium and aluminium alloys - Sheet, strip and plate - Part 2:
Mechanical properties

Aluminium and aluminium alloys - Sheet, strip and plate - Part 3:
Tolerances on dimensions and form for hot-rolled products

Aluminium and aluminium alloys - Sheet, strip and plate - Part 4:
Tolerances on shape and dimensions for cold-rolled products

Aluminium and aluminium alloys - Chemical composition and form of
wrought products - Part 1: Numerical designation system

Aluminium and aluminium alloys - Chemical composition and form of
wrought products - Part 2: Chemical symbol based designation system
Aluminium and aluminium alloys - Chemical composition and form of
wrought products - Part 3: Chemical composition and form of products
Aluminium and aluminium alloys - Chemical composition and form of
wrought products - Part 5: Codification of standardized wrought products
Flanges and their joints - Circular flanges for pipes, valves, fittings and
accessories, PN designated - Part 1: Steel flanges

Aluminium and aluminium alloys - Coil coated sheet and strip for general
applications - Specification

Hot rolled products of structural steels — Part 1: General technical delivery
conditions

Hot rolled products of structural steels — Part 2: Technical delivery
conditions for non-alloy structural steels

Hot rolled products of structural steels — Part 3: Technical delivery
conditions for normalized/normalized rolled weldable fine grain structural
steels

Hot rolled products of structural steels — Part 4: Technical delivery
conditions for thermo mechanical rolled weldable fine grain structural
steels

Hot rolled products of structural steels — Part 5: Technical delivery
conditions for structural steels with improved atmospheric corrosion
resistance

Hot rolled products of structural steels — Part 6: Technical delivery
conditions for flat products of high yield strength structural steels in the
quenched and tempered condition

Stainless steels — Part 1: List of stainless steels

Flat products made of steels for pressure purposes.— Part 2: Non-alloy
and alloy steels with specified elevated temperature properties

Flat products made of steels for pressure purpose — Part 3: Weldable fine
grain steels, normalized

Flat products made of steels for pressure purposes — Part 4: Nickel alloy
steels with specified low temperature properties

Flat products made of steels for pressure purposes — Part 5: Weldable
fine grain steels, thermo mechanically rolled

Flat products made of steels for pressure purposes — Part 6: Weldable
fine grain steels, quenched and tempered

Flat products made of steels for pressure purposes — Part 7: Stainless
steels

Stainless steels - Part 1: List of stainless steels

Stainless steels - Part 2: Technical delivery conditions for sheet/plate and
strip of corrosion resisting steels for general purposes

Stainless steels - Part 3: Technical delivery conditions for semi-finished
products, bars, rods, wire, sections and bright products of corrosion
resisting steels for general purposes

Stainless steels - Part 4: Technical delivery conditions for sheet/plate and
strip of corrosion resisting steels for construction purposes
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NEN-EN 10088-5:2009

NEN-EN 10204:2004
NEN-EN 10226-1:2004

NEN-EN 10226-2:2005

NEN-EN 10241:2000
NEN-EN 10242:1995
NEN-EN 10255:2005 +
A1:2007

NEN-EN 12285-1:2048

NEN-EN 12285-2:2005

NEN-EN 12285-3:2049

NEN-EN 13160-1:20616
NEN-EN 13160-2:2016
NEN-EN 13160-3:2016
NEN-EN-ISO 228-1:2003

NEN-EN-ISO 898-1:2043

NEN-EN-ISO 1461:2009

NEN-EN-ISO 2081:2018

NEN-EN-ISO 2409:2020

Stainless steels - Part 5: Technical delivery conditions for bars, rods, wire,
sections and bright products of corrosion resisting steels for construction
purposes

Metallic products - Types of inspection documents

Pipe threads where pressure tight joints are made on the treads - Part1:
Taper external threads and parallel internal threads - Dimensions,
tolerances and designation

Pipe threads where pressure tight joints are made on the threads - Part 2:
Taper external threads and taper internal threads - Dimensions,
tolerances and designation

Steel threaded pipe fittings

Threaded pipe fittings in malleable cast iron

Non-alloy steel tubes suitable for welding or threading - Technical delivery
conditions

Workshop fabricated steel tanks - Part 1: Horizontal cylindrical single skin
and double skin tanks for the underground storage of flammable and
nonflammable water polluting liquids other than for heating and cooling of
buildings

Workshop fabricated steel tanks - Part 2: Horizontal cylindrical single skin
and double skin tanks for the aboveground storage of flammable and non-
flammable water polluting liquids

Workshop fabricated steel tanks - Part 3: Horizontal cylindrical single skin
and double skin tanks for the underground storage of flammable and
nonflammable water polluting liquids for heating and cooling of buildings
(Not intended for tanks in industry and filling stations)

Leak detection systems — Part 1: General principles

Leak detection systems — Part 2: Pressure and vacuum systems

Leak detection systems — Part 3: Liquid systems for tanks

Pipe threads where pressure-tight joints are not made on the threads -
Part 1: Dimensions, tolerances and designation

Mechanical properties of fasteners made of carbon steel and alloy steel -
Part 1: Bolts, screws and studs with specified property classes - Coarse
thread and fine pitch thread

Hot dip galvanized coatings on fabricated iron and steel articles -
Specifications and test methods

Metallic and other inorganic coatings - Electroplated coatings of zinc with
supplementary treatments on iron or steel

Paints and varnishes — Cross-cut test

NEN-EN-ISO 3452-1:2043(ecer-Non-destructive testing - Penetrant testing - Part 1: General principles

2014-05)
NEN-EN-ISO 5817:2014
NEN-EN-ISO 6520-1:2007

NEN-EN-ISO 8501-1:2007

NEN-EN-ISO 9001:2015
NEN-EN-ISO 9606-1:2017
NEN-EN-ISO 9606-2:2005

NEN-EN-ISO 9712:2012
NEN-EN-ISO 10042:2018

NEN-EN-ISO 10675-1:2016

NEN-EN-ISO 11666:2018
NEN-EN-ISO 12944-2:2018

NEN-EN-ISO 13920:1996

NEN-EN-ISO 14732:2013

Welding - Fusion-welded joints in steel, nickel, titanium and their alloys
(beam welding excluded) - Quality levels for imperfections

Welding and allied processes - Classification of geometric imperfections in
metallic materials - Part 1: Fusion welding

Preparation of steel substrates before application of paints and related
products - Visual assessment of surface cleanliness - Part 1: Rust grades
and preparation grades of uncoated steel substrates and of steel
substrates after overall removal of previous coatings

Quality management systems - Requirements

Qualification testing of welders - Fusion welding - Part 1: Steels
Qualification test of welders - Fusion welding - Part 2: Aluminium and
aluminium alloys

Non-destructive testing - Qualification and certification of NDT personnel
Welding - Arc-welded joints in aluminium and its alloys - Quality levels for
imperfections

Non-destructive testing of welds - Acceptance levels for radiographic
testing - Part 1: Steel, nickel, titanium and their alloys

Non-destructive testing of welds - Ultrasonic testing - Acceptance levels
Paints and varnishes - Corrosion protection of steel structures by
protective paint systems Part 2: Classification of environments

Welding - General tolerances for welded constructions - Dimensions for
lengths and angles - Shape and position

Welding personnel - Qualification testing of welding operators and weld
setters for mechanized and automatic welding of metallic materials
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NEN-EN-ISO 15607:2649
NEN-EN-ISO 15609-1:2019
NEN-EN-ISO 15609-2:2019
NEN-EN-ISO 15609-3:2004
NEN-EN-ISO 15609-4:2009
NEN-EN-ISO 15613:2004

NEN-EN-ISO 15614-1:2017
{cor—2018-01)

NEN-EN-ISO 15614-2:2005
NEN-EN-ISO 15614-8:2016
NEN-EN-ISO 15614-11:2002
NEN-EN-ISO 17636-1:2013

NEN-EN-ISO 17638:2016
NEN-EN-ISO 17640:2018

NEN-EN-1SO 23278:2015
NEN-EN-ISO/IEC 17020:2012
NEN-EN-ISO/IEC 17021-
1:2015

NEN-EN-ISO/IEC 17024:2012
NEN-EN-ISO/IEC 17025:2018

NEN-EN-ISO/IEC 17065:2012

Specification and qualification of welding procedures for metallic materials
- General rules

Welding personnel - Qualification testing of welding operators and weld
setters for mechanized and automatic welding of metallic materials
Specification and qualification of welding procedures for metallic materials
- General rules

Welding personnel - Qualification testing of welding operators and weld
setters for mechanized and automatic welding of metallic materials
Specification and qualification of welding procedures for metallic materials
- General rules

Specification and qualification of welding procedure for metallic materials -
Qualification based on pre-production welding test

Specification and qualification of welding procedures for metallic materials
- Welding procedure test - Part 1: Arc and gas welding of steels and arc
welding of nickel and nickel alloys

Specification and qualification of welding procedures for metallic materials
- Welding procedure test - Part 2: Arc welding of aluminium and its alloys
Specification and qualification of welding procedures for metallic materials
- Welding procedure test - Part 8: Welding of tubes to tube-plate joints
Specification and qualification of welding procedures for metallic materials
- Welding procedure test - Part 11: Electron and laser beam welding
Non-destructive testing of welds - Radiographic testing - Part 1: X- and
gamma-ray techniques with film

Non-destructive testing of welds - Magnetic particle testing
Non-destructive testing of welds - Ultrasonic testing - Techniques, testing
levels, and assessment

Non-destructive testing of welds - Magnetic particle testing - Acceptance
levels

Conformity assessment - Requirements for the operation of various types
of bodies performing inspection

Conformity assessment - Requirements for bodies providing audit and
certification of management systems - Part 1: Requirements

Conformity assessment - General requirements for bodies operating
certification of persons

General requirements for the competence of testing and calibration
laboratories

Conformity assessment - Requirements for bodies certifying products,
processes and services

Unless otherwise stated in the text, the latest version of the standard applies. When this evaluation
guideline was drawn up, the strike trough version of the standard was valid.
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Kiwa Nederland B.V.

Sir Winston Churchilllaan 273
Postbus 70

2280 AB RIJSWIIK

The Netherlands

Tel. 088 998 44 00

Fax 088 998 44 20
NL.Kiwa.info@kiwa.com

www.kiwa.nl

| Model product certificate

Product certificate
KX XXX XIXX

Issued yyyy-mm-dd
Replaces
page lof2

Steel tanks and spill containers

STATEMENT BY KIWA

With this product certificate, issued in accordance with the Kiwa Regulations for
Certification, Kiwa declares that legitimate confidence exists that the products
supplied by

<Name supplier>

as specified in this product certificate and marked with the Kiwa®-mark in the manner
as indicated in this product certificate may, on delivery, be relied upon to comply with
Kiwa evaluation guideline BRL-K21051/01 "Steel tanks and spill containers" dated
01-04-2022, for the following scopes:

Scope 1A, Underground horizontal cylindrical tanks up to 150 m3

Scope 1B, Aboveground horizontal cylindrical tanks up to 150 m3

Scope 1C, Aboveground vertical cylindrical tanks up to 5 m3

Scope 1D, Aboveground non-cylindrical tanks up to 3 m3

Scope 2A, Spill containers as second containment under storage tanks and barrels
Scope 2B, Spill containers (for spills at filling and draining of tanks)

Ron Scheepers
Kiwa

Publication of this certificate is allowed.
Advice: consult www.kiwa.nl in order to ensure that this certificate is still valid.

Supplier
<name supplier>
<address>
<postal code> <PLACE> Certification process
Tel. consists of initial and
WWW. regular assessment of:
E-mail e quality system

e product
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Product certificate KX XXX XXX

Page 2 of 2
Steel tanks and spill containers

Technical specification
The technical specification can be found in de annexes of BRL-K21051.

Application and use
The products (steel tanks and spill containers) are intended for use in stationary tank installations for the atmospheric storage of
liquids.

Which liquids can be stored is based on the specific risks and local regulations. In many cases it concerns the storage of
environmental harmful liquids as well as combustible and dangerous liquids.

The general scope for tank in accordance with this guideline includes:
e Stationary atmospheric storage;

o Normal ambient temperatures (-20 °C to +50 °C);

e Type and nominal volume depending on the scope.

The scope for spill containers in accordance with this guideline include:

» Stationary spill containers as second containment under storage tanks and barrels and/or spill containers for spills at filling and
draining of tanks (connecting and disconnection of hoses);

e Type and capacity depending on the scope.

Marking
The products are marked with the Kiwa quality mark.

Location of the mark: on an identification plate on the outside of the tank / spill container at a location that is clearly visible
Mandatory indications:

o supplier's name or trademark;

e year of manufacture (will not apply if the tank number indicates this);

o serial number of tank or spill container;

e nominal volume / capacity of spill container;

e design pressure tank (atmospheric);

e maximum density of the product to store;

e tank type (single-walled or double-walled);

o tank / spill container material;

¢ weight of empty tank;

o Kiwa-mark;

e the corrosion category of the paint system used.

More precise information regarding mandatory indications is given in the tank / spill container product specification
annexes of BRL-K21051.

Recommendations for customers
Check at the time of delivery whether:

» the supplier has delivered in accordance with the agreement;
o the mark and the marking method are correct;
» the products show no visible defects as a result of transport etc.

If you should reject a product on the basis of the above, please contact:
e <name supplier>

and, if necessary,

¢ Kiwa Nederland B.V.

Consult the supplier’s processing guidelines for the proper storage and transport methods.
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I Example declaration of conformity tank

Declaration of conformity tank

BRL-K21051/01

Steel tanks
Purchaser Supplier / Manufacturer
Supplier / Manufacturer
Street 1
1234 AB SOMEWHERE
Tel: 0123-112200
Email: info@suppllier.nl
Registration number Registration date
Kiwa registration number ??-72?2-20??
Tank number: Scope
Tank number 1A-1/1A-2/1A-3/
1B-1/1B-2/1B-3/1B-4/
1C-1/1C-2/
1D-1/1D-2
Tank data Scope description:

Year of manufacture (yyyy)
Nominal volume (m3)
Compartments (m3)
Design pressure

Length (mm)

Width (mm)

Height (mm)

Diameter (mm)

Empty weight (kg)

Wall

Tank material

Max. specific weight (kg/l)
Class

Type of external protection*
Internal coating

Type of leak detection

* meets with the requirements for outdoor aboveground installation, atmospheric corrosion category C3 of NEN-EN-ISO 12944-2

Atmospheric

Single-walled / Double walled
Steel / Stainless steel

B

Epoxy / C2/C3/C4/C5/C5M

(option)

1A-1: EN 12285-1; underground horizontal cylindrical tanks <130 m?®

1A-2 : 3.000<d1<3.500 mm; underground horizontal cylindrical tanks <150 m* (no EN 12285-1)
1A-3 : Thick walled underground horizontal cylindrical tanks (EN possible <130 m?)

1B-1: EN 12285-2; aboveground horizontal cylindrical tanks <130 m*

1B-2 : Small aboveground horizontal cylindrical tanks <5 m? (no EN 12285-2)

1B-3 : 3.000<d1<3.500 mm; aboveground horizontal cylindrical tanks <150 m* (no EN 12285-2)
1B-4 : Aboveground horizontal cylindrical tanks with connection below liquid level (no EN 12285-2)
1C-1 : Aboveground vertical cylindrical tanks <5 m?®

1C-2 : Aboveground vertical cylindrical tanks <5 m?® with connection below liquid level

1D-1 : Aboveground non cylindrical tanks <3 m*

1D-2 : Aboveground non cylindrical tanks <3 m* with connection below liquid level

N/A / BRL-K910 / leak detection system

Statement by Kiwa Nederland B.V.
Based on pre-certification tests as well as periodic inspections carried out by Kiwa, the tank referred to in this declaration of conformity tank
can be considered to be in compliance with the Kiwa evaluation guideline BRL-K21051/01.
Statement by supplier / manufacturer
The supplier / manufacturer declares that the fabrication and testing of this tank is accordance with the Kiwa evaluation guideline BRL-

K21051/01.
General

With an tank installation certificate in accordance with BRL SIKB 7800, compliance with local laws and regulations can be proved (NL).

Recommendations for users
Check at the time of delivery whether:

- The serial number corresponds to the number at this declaration of

conformity tank.

- The tank has sustained no visible damage during transport.

If you should reject a product on the basis of the above, please contact:

1. The supplier of the tank.
2. Kiwa Nederland B.V.

hﬂl-ﬂlﬁ‘ STEEL
TANKS AND SPILL
CONTAINERS

Copies of this declaration of conformity tank are for: customer, supplier, Kiwa, local authorities (NL)

Kiwa Nederland B.V.

Sir Winston Churchill-laan 273
Postbus 70

2280 AB Rijswijk

Telefoon: 088 998 44 00
Internet: www.kiwa.nl
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Il Example declaration of conformity spill
container

Declaration of conformity spill container
BRL-K21051/01

Steel spill containers
(under storage tanks or barrels)

Purchaser Supplier / Manufacturer

Supplier / Manufacturer
Street 1

1234 AB SOMEWHERE
Tel: 0123-112200
Email: info@suppllier.nl

Registration number Registration date
Kiwa registration number ??-72?2-20??
Tank number: Scope
Spill container no. 2A
Data spill container Scope description:

2A : Spill containers under storage tanks and barrels
Year of manufacture (yyyy)
Reception capacity (m3)
Max. specific weight (kg/l)
Length (mm)

Width (mm)

Height (mm)

Material Steel / Stainless steel / Aluminium
Type of paint system* C2/C3/C4/C5/C5M

* meets with the requirements for outdoor installation, atmospheric corrosion category C3 of NEN-EN-ISO 12944-2

Statement by Kiwa Nederland B.V.

Based on pre-certification tests as well as periodic inspections carried out by Kiwa, the spill container referred to in this declaration of

conformity spill container can be considered to be in compliance with the Kiwa evaluation guideline BRL-K21051/01.

Statement by supplier / manufacturer

The supplier / manufacturer declares that the fabrication and testing of this spill container is accordance with the Kiwa evaluation guideline

BRL-K21051/01.

General

If a storage tank is placed in the spill container, compliance with local laws and regulations can be proved with a tank installation certificate in

accordance with BRL SIKB 7800 (NL).

Recommendations for users Kiwa Nederland B.V.

Check at the time of delivery whether:

- The serial number corresponds to the number at this declaration of
conformity spill container.

- The spill container has sustained no visible damage during transport.

Sir Winston Churchill-laan 273
Postbus 70

2280 AB Rijswijk

Telefoon: 088 998 44 00

If you should reject a product on the basis of the above, please contact: Internet: www.kiwa.nl
1. The supplier of the spill container.
2. Kiwa Nederland B.V.

Copies of this declaration of conformity tank are for: customer, supplier, Kiwa, local authorities (NL)

Evaluation guideline BRL-K21051/01
-52- 01-04-2022


http://www.kiwa.nl/

IV

V.1

V.2

V.3

V.4

Product specification underground tank
NEN-EN 12285-1

Basics underground tank NEN-EN 12285-1

NEN-EN 12285-1. Class B, suitable for liquids with density up to 1,9 kg/I.

Tank: atmospheric, working pressure between -5 kPa and 50 kPa.

Earth cover upto 1,5 m.

Tank installation in the Netherlands in accordance with BRL SIKB 7800.

Maximum filling of storage tank: 97% of nominal volume.

Tank suitable for a pressure of 30 kPa during leak tightness test.

Interstitial space suitable for a pressure of 40 kPa. Suitable for a vacuum leak detection system
whereby the kinematic viscosity of the stored liquid does not exceed 5 x 10-3 m?/s.

e Provided with an effective external coating suitable for cathodic protection.

Remark: This tank type was previously described in BRL-K747.

Example single-walled underground tank NEN-EN 12285-1

P M@ | @ nono

@d1l

Slope

Sl

Figure annex IV.1: Example single-walled underground tank NEN-EN 12285-1.

di = External nominal diameter of the tank (800=d1<3 000 mm)

lo = Overall length of the tank including dished ends (maximum 6 x d1)

Iz = Length of the tank without dished ends

sl = Nominal wall thickness off the inner tank (minimum 5 mm)

s8 = Nominal wall thickness of dished ends inner tank (minimum 5 mm)

rl = Crown radius of dished ends, inner tank (r1<d1)

r2 = Knuckle radius of dished ends, inner tank (r2=2d1/30)

hl = Length of the straight flange of the dished end, inner tank (h1=20 mm)
P = Fluid level indicator (lowest point of the tank)

Dimensions underground tank NEN-EN 12285-1

Nominal diameter (d1) of the tank shell: 800=d1<3 000 mm.

Maximum overall length (lo): 6 x nominal diameter (d1).

Volume: approximately 130 m3.

Remark: Volume calculation above is based on 6 x d1lmax. (=max. tank diameter of 3 000 mm).

Material underground tank NEN-EN 12285-1

The mechanical properties of the tank material shall as a minimum comply with NEN-EN 10025-2 type
S235JR.

See paragraph 4.7 of this evaluation guideline, for more information and additional requirements
regarding material and the use of material.
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V.5

V.6

V.7

Dimensioning wall thickness inner tank NEN-EN 12285-1

The nominal wall thickness of the inner tank (s1) and dished ends (s8) must comply to NEN-EN 12285-
1:2018 Table 4 “Wall thickness of inner tank shell, outer shell and dished ends”, Class B.

Table 4 from NEN-EN 12285-1 is not applicable for tanks longer than 7 800 mm. Extra stiffening of the
tank shell is necessary. Stiffening rings as described in NEN-EN 12285-1 are not allowed. If the length of
the tank without dished ends (1z) is more than 7 800 mm, the nominal wall thickness of the tank shell (s1)
must be calculated using the formula below.

sl= % (the result is rounded up to full mm)
Remark 1: If the result is below the nominal wall thickness given in table 4 of NEN-EN 12285-1:2018
Class B, the wall thickness as indicated in this table must be used.
Remark 2: See different principles for the length (Iz) at tanks with compartments.

If there is a difference in wall thickness between the wall thickness of the tank shell and the dished end,
the reduction on the outside of the tank must be greater, so that no wall thickness differences occur on
the inside of the tank.

Dished ends underground tank NEN-EN 12285-1

Crown radius, inner tank: r1<d1.

Knuckle radius of dished ends, inner tank: r2>d1/30.

Length of the straight flange of the dished end, inner tank: h1=220 mm.

The minimum thicknesses of dished ends, inner tank, after forming shall be at least 92% of the nominal
wall thickness.

Diameter tolerances of dished ends:

-0/+6 mm for d1 <2 000 mm and -0/+10 for d1 > 2 000 mm

Manholes underground tank NEN-EN 12285-1

Each tank and/or tank compartment shall be equipped with a cylindrical manhole with an internal
diameter of at least 600 mm.

Location: Tank top.

If the tank length without dished ends (Iz) is more than 10 m, the tank must be provided with a second
manhole. For a tank with two manholes, these should be as far apart as possible.

General dimensions of manholes
Only set-through manholes are allowed. See figure annex I1V.2 for the implementation of the manhole.
The manhole components must comply to table figure IV.2.

0 @
g g
g 3
S | d manhole + 120 mm | &
£ T
© \ d manhole + 80 mm | g
5 ! | 8
<
w |er gHZ| e
T @rzzy) TV i g
—
7 } 9] =}
: - max. 20 mm 1S
/ d manhole min. 600 mm \ f
A2
Thickness . Al
mahole neck
Figure annex 1V.2: Manhole underground tank NEN-EN 12285-1.
Inside diameter Thickness manhole Bolt hole diameter | Thread Number Flange and cover
manhole (mm) neck (mm) (mm) size of bolts thickness (mm)
600 6 32 16
700 7 36 18
800 7 18 M16 44 20
1.000 7 48 20
The thicknesses stated are after construction.

Table figure annex I1V.2: General dimensions of manholes and their components underground tank NEN-
EN 12285-1.
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IvV.8

The manhole neck may extend to a maximum of 20 mm inside the tank body (perpendicular to the
longitudinal axis). Due to free movement of vapours the inside protruding of the manhole neck must be
provided with a hole of at least 10 mm at the highest point (figure annex 1V.2 detail Al).

In tanks with an internal coating, the neck of the manhole may not protrude into the tank. Execution in
that case according to figure annex IV.2 detail A2.

The manhole cover is fitted with a bolt connection. At least M16 bolts must be used to close the
manhole. The bolts must comply with NEN-EN-ISO 898-1, minimum class 6.8.

The sealing surfaces of manhole flanges and covers shall be sufficiently flat after the manufacture of the
tank. During assembly, the surfaces of the flanges must fit well together when the flange bolts and nuts
are normally tightened.

The seal of the manhole cover shall be "leak tight" during the leak tightness test as indicated in
paragraph 4.11.1 of this evaluation guideline.

Gaskets shall be free of ashestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank
manufacturer.

Raised manhole (Option)
Underground tanks may be equipped with a raised manhole. The maximum allowable height of the
raised manhole is equal to the diameter of the manhole.

Inspection opening underground NEN-EN 12285-1

In addition, a tank and/or tank compartment can be provided with a round inspection opening.
Diameter: 300 mm.
Location: Tank top.

General dimensions of cylindrical inspection openings
See figure annex 1V.3 for the implementation of an inspection opening. The manhole components must
comply to table figure IV.3

A
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g | | S
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L ' g
—
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A2 dl = 300 mm \
Thickness neck . Al

Figure annex IV.3: Inspection opening underground tank NEN-EN 12285-1.

dl Inside diameter Thickness Bolthole Thread | Number | Flange and cover
opening (mm) neck (mm) diameter (mm) size of bolts thickness (mm)
300 6 11 M10 (min.) 12 16
The thicknesses stated are after construction.

Table figure annex 1V.3: General dimensions of inspection opening and their components underground
tank NEN-EN 12285-1.

The inspection opening neck may extend to a maximum of 20 mm inside the tank body (perpendicular to
the longitudinal axis). Due to free movement of vapours the inside protruding of the neck must be
provided with a hole of at least 10 mm at the highest point (figure annex 1V.3 detail Al).

In tanks with an internal coating, the neck of the inspection opening may not protrude into the tank.
Execution in that case according to figure annex IV.3 detail A2.

The cover of the inspection opening is fitted with a bolt connection. At least M10 bolts must be used to
close the manhole. The bolts must comply with NEN-EN-ISO 898-1, minimum class 6.8.
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The sealing surfaces of flanges and covers shall be sufficiently flat after the manufacture of the tank.
During assembly, the surfaces of the flanges must fit well together when the flange bolts are normally
tightened.

The seal of the inspection opening cover shall be "leak tight" during the leak tightness test as indicated
in paragraph 4.11.1 of this evaluation guideline.

Gaskets shall be free of ashestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank
manufacturer.

Lifting points underground tank NEN-EN 12285-1

The tank shall be provided with at least 2 lifting points. Connected (welded) tot the inner tank.

The internal diameter of the lifting hole shall be at least 60 mm.

Lifting points are placed in such a way that they don’t bother installation works.

The number of lifting points and the thickness of the lifting plates must be designed in such a way that
the empty tank can be lifted safely and that no impermissible mechanical stresses or permanent
deformations can occur in the tank shell or dished ends during lifting, transport and installation.

Lifting only in empty condition.

Connections underground tank NEN-EN 12285-1

Connections at the tank:

e  Fluid level indicator / water removal pipe; diameter 12" (DN 40); per tank and/or tank compartment,
positioned on top of the tank as close as possible to the “hollow” dished end or compartment. The
end of a fluid level indicator / water removal pipe must end at the lowest point of the tank. The
internal pipe of the fluid level indicator / water removal pipe shall be provided with a 3 mm pressure
equalization hole, fitted as high as possible in the inner pipe near the tank wall.

e Extra fluid level indicator / water removal pipe; mandatory for tanks with a total length of more than
10 m; diameter 1%2" (DN 40); positioned at “high side” of the tank, opposite to the first fluid level
indicator / water removal pipe.

e Vent/ aeration; minimum diameter 1%2" (DN 40), or half the diameter of the filling line in the case the
filling pipe is it is greater than 3” (DN 80).

e Filling line; diameter based on specifications of the client.

e  Suction connection / suction pipe; based on client specification.

e Other connections; based on client specification.

Location connections: Tank top.
Connections below the highest liquid level are not allowed.

Other requirements regarding the implementation of connections in paragraph 4.4 of this evaluation
guideline.

Example compartments underground tank NEN-EN 12285-1

o
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| | |
| | |
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| | |
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Ic (short) ! ! Ic (long) 1
Iz Flanged disk
lo
Figure annex IV.4: Example tank with compartments.
di = External nominal diameter of the tank (800=d1<3 000 mm)
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lo = Overall length of the tank including dished ends (maximum 6 x d1)

Iz = Length of the tank without dished ends

Ic = Length of compartment

s5 = Nominal wall thickness of the compartment dished end or disk (minimum 5 mm)
s8 = Nominal wall thickness of the dished ends, inner tank (minimum 5 mm)

b = Width of edge flanged disk

P = Fluid level indicator (lowest point of the tank or tank compartment)

Compartments underground tank NEN-EN 12285-1

Options for compartment dished ends: dished ends with or without knuckle or flanged disk.
The width of edge of a flanged disk comply to:

dl b
800-1 000 mm 50 mm
1 050-3 500 mm 60 mm

Compartments must be welded in accordance with type 7a of 9 of NEN-EN 12285-1:2018 table 2 “Types
of welded joints”. Type of welded joints 7b and 8 of NEN-EN 12285-1:2018 table 2 are not allowed.
Explanation: Type 9 is common practice; type 7a is practically not used anymore; type 7b and type 8 are
sensitive to corrosion.

The fluid level indicator pipe of a compartment is at the “hollow” side of the compartment dished end.
Explanation: The slope of the tank must therefore correspond to the way the tank is installed and the
shape of the compartment dished end.

The nominal wall thickness of the compartment dished end (s5) shall be in accordance with NEN-EN
12285-1:2018 table 4 “Wall thickness of inner tank shell, outer shell and dished ends”, Class B.

A compartment dished end is regarded as an internal stiffening ring. If the length of the compartment is
more than 7 800 mm, the nominal wall thickness of the tank shell (s1) must be calculated using the
formula below. Instead of the length of the tank without dished ends (Iz), the length of the longest
compartment (Ic) is used.

1= 0,4lc + 1,4d1

5% T 1000
Remark: If the result is below the nominal wall thickness given in table 4 of NEN-EN 12285-1:2018 Class
B, the wall thickness as indicated in this table must be used.

(the result is rounded up to full mm)

Example double-walled underground tank NEN-EN 12225-1
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i s81 | s4
3 W
Q
Slope 9 e
s4
1 [ I s2 sl
A o A
T
s3
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Figure annex IV.5: Example double-walled underground tank NEN-EN 12285-1.

di = External nominal diameter of the tank (800=d1<3 000 mm)

lo = Overall length of the tank including dished ends (maximum 6 x d1)

sl = Nominal thickness of the tank shell, inner tank (minimum 5 mm)

s2 = Interstitial space, distance between inner and outer tank

s3 = Nominal wall thickness of the tank shell, outer skin (minimum 3 mm)

s4 = Nominal wall thickness of the dished ends, outer skin (minimum 3 mm)

s8 = Nominal wall thickness of the dished ends, inner tank (minimum 5 mm)
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L = Leak detection connections (at least 2 on highest point of interstitial space)

Double-walled underground tank in accordance with NEN-EN 12285-1

The nominal wall thickness of the outer skin tank shell (s3) and dished ends (s4) shall be in accordance
with NEN-EN 12285-1:2018 Table 4 “Wall thickness of inner tank shell, outer shell and dished ends”,
Class B.

The distance between inner tank and outer skin (s2) should be as small as practically possible, but large
enough for the leak detection system to function properly.

The secondary skin shall cover at least 97% of the nominal volume of the inner tank. This creates a
interstitial space for monitoring the integrity of the tank permanently.

The interstitial space shall form one continuous space (compartmentalization is not permitted).

There must be a connection at each end of the tank at the highest point of the interstitial space. The
minimum size of these connections (sockets) is 1” (DN 25), and are suitable to connect a leak detection
system.

Possible leak detection systems:

e BRL-K910.

The interstitial space is suitable for a maximum overpressure of 40 kPa.

Welded joints underground tank NEN-EN 12285-1

Types of welded joints
Welded joints must be in accordance with NEN-EN12285-1:2018 Table 2 “Types of welded joints” for
tank Class B. Joint types 7b and 8 for compartments are not permitted.

Plate arrangement

Cross seams shall not be used. The weld seams in the longitudinal direction of the connecting parts of
the tank may not be in line with each other. The minimum distance between the longitudinal direction of
the connecting parts must be at least 5 times the wall thickness, with a minimum of 25 mm. Longitudinal
welds shall not be used in the lowest part of the tank (bottom half). Longitudinal welds are located at
least 25 mm from the manhole neck.

<S 5

e = Minimum distance between longitudinal direction of the connecting parts

Figure annex IV.6: Plate arrangement.

Welding quality
All welds shall at least meet the requirements of NEN-EN-ISO 5817 quality level D.

Other requirements

If the tank is not provided with an internal coating, the internal circumference welds on the bottom of the
tank, in the lower zone over a width of 20 cm, must be sufficiently flat or grinded flat in such a way that
water and/or sludge at the bottom of the tank, cannot remain behind the weld bead. The height
difference between the tank wall and the top of the weld bead may not be more than 1 mm in this lower
zone.

Other requirements regarding welding in general part of this evaluation guideline.

Protection against corrosion underground tank NEN-EN 12285-1

The outside of an underground tank must be protected against corrosion. Only epoxy coating systems
are allowed for underground tanks.

Coating system:

e Meets BRL-K768 " External epoxy coating of steel tanks, pipes and fittings for use underground".
A life expectancy of at least 15 years in underground conditions.

Suitable for cathodic protection.

Application external coating system:

In accordance with BRL-K790 “Application of coating systems on steel pipes or steel storage tanks
for liquids”.

e  Minimum dry film thickness 700 pm.
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e  Specific or higher requirements set by the supplier of the coating system.

As an option, the inside of a tank for storage of fuels can be provided with a coating. For storage of other
liquids, and for which the resistance list (annex B) of NEN-EN 12285-1:2018 indicates that the material
of the tank is not suitable, an effective coating system must be applied.

Internal coating system:

e For storage tanks with fuels, in accordance with BRL-K779 "Internal coating of steel tanks for
flammable liquids".

e For other liquids: based at client specifications, where a life expectancy of more than 15 years still
applies. Chemical load during 15 years. This lifetime expectation must be documented by the
supplier of the tank.

Application internal coating system:

e For storage tanks with fuels, in accordance with BRL-K790 “Application of coating systems on steel
pipes or steel storage tanks for liquids”.

e For other liquids based on the requirements of the coating system supplier.

Shaft / Shaft foundation underground tank NEN-EN 12285-1

Options: Full dome shaft or shaft foundation for building in parts or for example a connection with a
certified (plastic) sump in accordance with BRL-K21006.

Shaft / shaft foundation requirements:

e The minimum inside diameter of a cylindrical shaft is 1 m. De smallest side of a rectangular shaft /
shaft foundation is at least 1 m.

e Explanation: There must still be room within the shaft to carry out work. The shaft must provide

sufficient space to remove the manhole cover.

Material shaft / shaft foundation: Equal to tank material.

Minimum wall thickness shaft / shaft foundation is 5 mm.

A shaft / shaft foundation must be structurally rigid and securely attached to the tank.

The shaft / shaft foundation shall be liquid tight. Connection between different shaft parts (shaft

foundation — shaft construction) shall be liquid tight or can be made liquid tight. The liquid tightness

requirement also applies to pipe penetrations in the shaft. How to make the connection between the

different shaft parts and pipe penetrations must be made is written in an instruction provided by the

supplier.

e Number and location of pipe penetrations, based on client specifications.

e Afluid level indication pipe in the shaft is permitted. The basic principle for sampling at the lowest
point of the tank still remain.

e Shafts completely supplied by the supplier / tank manufacturer must be provided with a lockable,
rainproof cover.

e The outside of the shaft / shaft foundation must be protected against corrosion in the same way as
the tank.

¢ The inside of the shaft / shaft foundation and inside the shaft installed steel parts installed must be
provided with a corrosion protective paint system, which is resistant to the stored product. This
coating or paint system must have a life expectancy of at least 15 years in an environment with an
atmospheric corrosion category C3 according to NEN-EN-ISO 12944-2, as a minimum.
Remark: An coating or paint system is not required for shafts made of high-alloyed steel.

Thick walled underground tank NEN-EN 12285-1

Extra requirement towards NEN-EN 12285-1. In accordance with this evaluation guideline tanks can be
made extra thick.

Explanation: Thick walled underground tanks can be installed without a soil compaction check in the
tank pit as described in BRL SIKB 7800.

The nominal wall thickness of a thick walled tank shell (s1) must be calculated using the formula below.

0,551z + 2,55d1

1.000
Remark: If the result is below the nominal wall thickness given in table 4 of NEN-EN 12285-1:2018 Class
B, the wall thickness as indicated in this table must be used.

sl=

(the result is rounded up to full mm)

The nominal wall thickness of the dished ends (s8) must comply to NEN-EN 12285-1:2018 Table 4 “Wall
thickness of inner tank shell, outer shell and dished ends”, Class B.
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A thick-walled tank gets a special designation. See annex 1V.21 “Marking underground tank NEN-EN
12285-1" of this evaluation guideline.

If there is a difference in wall thickness between the wall thickness of the tank shell and the dished end,
the reduction on the outside of the tank must be greater, so that no wall thickness differences occur on
the inside of the tank.

Leak tightness test underground tank NEN-EN 12285-1

Leak tightness test wit air (overpressure).

Test pressure tank or tank compartment 30 kPa £ 1 kPa

Test pressure interstitial space 40 kPa £ 1 kPa

Remark: Testing of the tank or tank compartment with vacuum is not allowed.

Remarks test pressure interstitial space:

e Itis unwise to pressurize the interstitial space to more than 40 kPa (change of implosion of the inner
tank; the risk of implosion increases by out of roundness of the inner tank and at larger diameters).

e NEN-EN 12285-1 requiring a test pressure of 60 kPa for the interstitial space. This higher pressure
has no technical added value. And there is a higher risk of implosion of the inner tank.

e  Only on tanks with a diameter 3 000<d1<3 500 mm, the interstitial space must be tested for
tightness at a pressure of 60 kPa.

Other requirements and implementation aspects regarding leak tightness testing in general part of this
evaluation guideline.

Underground tanks with a diameter 3 000<d1<3 500 mm (deviating from NEN-EN 12285-1)

Based on NEN-EN 12285-1 the maximum volume is + 130 m3. By means of the following deviation from
NEN-EN 12285-1 it is possible to create an underground tank with a maximum volume of 150 m3.

It is not allowed to mark NEN-EN 12285-1 at tanks with a diameter 3 000<d1<3 500 mm.

Dimensions tanks with a diameter 3 000<d1<3 500 mm

Nominal diameter (d1) of the tank shell: 3 000=d1<3 500 mm.

Maximum length (lo): maximum 6 x nominal diameter (d1) or limited by the maximum volume of 150 m3.
Maximum volume: 150 m3.

Dimensioning of wall thickness and leak tightness test of the interstitial space for tank with a diameter of
3 000<d1=3 500 mm deviate. These deviations are described below.

Wall thickness for tanks with diameter 3 000<d1<3 500 mm
For tanks with diameters from 3 000 to 3 500 mm, the wall thickness must be calculated using the
formula below:

0,41z + 1,4d1
1000
At tanks with compartments: instead the length of the tank without dished end (Iz), the length of the

longest compartment (Ic) can be used. The minimum wall thickness of 9 mm is still applicable for tank
shell (s1) and dished ends (s8).

s1=s8= (the result is rounded up to full mm, minimum is 9 mm)

Tanks with compartments with diameter 3 000<d1<3 500 mm.
The minimum nominal wall thickness of the compartment dished end (s5) on a tank with a diameter
between 3 000 and 3 500 mm is 9 mm.

Dubbel walled tanks with diameter 3 000<d1<3 500 mm.

For double-walled tanks with a diameter between 3 000 and 3 500 mm, the minimum nominal wall
thickness of the outer skin (s3) is 5 mm. The minimum nominal wall thickness of the dished ends, outer
skin (s4) is 5 mm.

Leak tightness test interstitial space tanks with diameter 3 000<d1<3 500 mm.

Deviate from the general requirements for leak tightness testing, the leak tightness test at an interstitial
space at a tank with a diameter between 3 000 and 3 500 mm must be executed at a pressure of 60 kPa
+ 1 kPa.

Remark 1: This is important during the design of tank with big diameters. The change of implosion
increases at bigger diameters.

Remark 2: Out of roundness increases the change at implosion.
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Marking underground tank NEN-EN 12285-1

Unique tank number stamped at the edges of the manhole flange, on the side facing the nearest tank
dished end.

The following information shall be indelibly provided on each tank:

name of the certified supplier / tank manufacturer and or his trade mark.

tank number.

year of manufacture (will not apply if the tank number provides this information).

tank designation in accordance with NEN-EN 12285-1:2018 § 6.3 (see example).

coating type.

weight of empty tank.

type of leak detection system, when supplied by supplier / tank manufacturer.
Kiwa-certification mark.

Remark: It is not allowed to refer to NEN-EN 12285-1 at tanks with diameter 3 000<d7<3 500.

Example tank designation:
Underground tank with a nominal volume of 50 m3 and an external diameter (d1) off 2 500 mm, Class B
and double-walled.

TANK EN 12285-1/50/2500/B /D

Type S: single-walled.
Type D: double-walled.

Data to add:
e CT for a tank with compartments, and number “Z” that indicate the number of compartments.
e DIKW for thickness walled tanks.

For tanks with fixed shafts: In addition to the identification indicated above, a corrosion-resistant
identification plate must be placed on the inside of the shaft. The identification plate shall be made of a
durable corrosion resistant material (for example brass, bronze or stainless steel). The identification
plate must be affixed by means of rivets, or by other similar durable means, on an underlying steel strip
that is welded to the tank.

This identification plate, at the inside of the shaft, must carry indelibly the following information:

name of the certified supplier / tank manufacturer and or his trade mark .

tank number.

year of manufacture (will not apply if the tank number provides this information).

(NEN-)EN 12285-1.

nominal volume of the tank.

diameter.

Class B.

tank material.

coating type.

weight of empty tank.

type of leak detection system, when supplied by supplier / tank manufacturer.

e Kiwa-certification mark.

Additional information for thick walled tanks and tanks with compartments.

Remark: It is not allowed to refer to NEN-EN 12285-1 at tanks with diameter 3 000<d7<3 500.

See paragraph 5.2 of this evaluation guideline, for using the Kiwa-certification mark.
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Product specification aboveground tank
NEN-EN 12285-2

Basics aboveground tank NEN-EN 12285-2

NEN-EN 12285-2. Class B, suitable for liquids with density up to 1,9 kg/I.

Tank: atmospheric, operating pressure of maximum 50 kPa.

Tank installation in the Netherlands: BRL SIKB 7800 recommended.

Maximum filling of storage tank: 95% of nominal volume.

Tank suitable for a pressure of 30 kPa during leak tightness test.

Interstitial space suitable for a pressure of 40 kPa. Suitable for a vacuum leak detection system

whereby the kinematic viscosity of the stored liquid does not exceed 5 x 10-3 m?/s.

e Externally provided with a paint system that is at least suitable for outdoor installation in an industrial
environment and moderate pollution with sulphur dioxide and coastal areas with a low salt content
(C3).

Remark: This tank type was previously described in BRL-K747.

Example single-walled aboveground tank NEN-EN 12285-2
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Figure annex V.1: example single-walled aboveground tank NEN-EN 12285-2.

d1l = External nominal diameter of the tank (800=d1<3 000 mm)

lo = Overall length of the tank including dished ends (maximum 6 x d1)

Iz = Length of the tank without dished ends

sl = Nominal wall thickness off the inner tank (minimum 5 mm)

s8 = Nominal wall thickness of dished ends inner tank (minimum 5 mm)

rl = Crown radius of dished ends, inner tank (r1<d1)

r2 = Khnuckle radius of dished ends, inner tank (r2=d1/30)

hl = Length of the straight flange of the dished end, inner tank (h1220 mm)

el = Distance between centre of the saddle and the end of the cylindrical part of the
tank (0,25 x d1)

bl = Width of the saddle

b2 = Width of the compensation plate

hs = Minimum height of saddle, bottom tank - surface (minimum 150 mm)

P = Fluid level indicator (lowest point of the tank)

Dimensions aboveground tank NEN-EN 12285-2

Nominal diameter (d1) of the tank shell: 800=d1<3 000 mm.

Maximum overall length (lo): 6 x nominal diameter (d1).

Volume: approximately 130 m3.

Remark: Volume calculation above is based on 6 x d1max. (=max. tank diameter of 3 000 mm).
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Material aboveground tank NEN-EN 12285-2

The mechanical properties of the tank material shall as a minimum comply with EN 10025-2 type
S235JR.

See paragraph 4.7 of this evaluation guideline , for more information and additional requirements
regarding material and the use of material.

Dimensioning wall thickness inner tank NEN-EN 12285-2

The nominal wall thickness of the inner tank (s1) and dished ends (s8) must comply to NEN-EN 12285-
2:2005 Table 3 “Nominal wall thickness for inner and outer skin tanks, dished ends and compartment
dished end”, Class B.

If there is a difference in wall thickness between the wall thickness of the tank shell and the dished end,
the reduction on the outside of the tank must be greater, so that no wall thickness differences occur on
the inside of the tank.

Dished ends aboveground tank NEN-EN 12285-2

Crown radius, inner tank: r1<d1.

Knuckle radius of dished ends, inner tank: r2=d1/30.

Length of the straight flange of the dished end, inner tank: h1=20 mm.

The minimum thicknesses of dished ends, inner tank, after forming shall be at least 92% of the nominal
wall thickness.

Diameter tolerances of dished ends:

-0/+6 mm for d1 <2 000 mm and -0/+10 for d1 > 2 000 mm.

Manholes aboveground tank NEN-EN 12285-2

Each tank and/or tank compartment shall be equipped with a cylindrical manhole with an internal
diameter of at least 600 mm.

Location: Tank top.

If the tank length without dished ends (Iz) is more than 10 m, the tank must be provided with a second
manhole. For a tank with two manholes, these should be as far apart as possible.

General dimensions of manholes
Only set-through manholes are allowed. See figure annex V.2 for the implementation of the manhole.
The manhole components must comply to table figure V.2.
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Figure annex V.2: Manhole aboveground tank NEN-EN 12285-2.

Inside diameter | Thickness manhole | Bolt hole diameter | Thread | Number | Flange and cover
manhole (mm) neck (mm) (mm) size of bolts thickness (mm)
600 6 18 M16 32 16
700 7 36 18
800 7 44 20

1.000 7 48 20
The thicknesses stated are after construction.

Table figure annex V.2: General dimensions of manholes and their components underground tank EN
12285-2.

The manhole neck may extend to a maximum of 20 mm inside the tank body (perpendicular to the
longitudinal axis). Due to free movement of vapours the inside protruding of the manhole neck must be
provided with a hole of at least 10 mm at the highest point (figure annex V.2 detail Al).
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In tanks with an internal coating, the neck of the manhole may not protrude into the tank. Execution in
that case according to figure annex V.2 detail A2.

The manhole cover is fitted with a bolt connection. At least M16 bolts must be used to close the
manhole. The bolts must comply with NEN-EN-ISO 898-1, minimum class 4.6.

The sealing surfaces of manhole flanges and covers shall be sufficiently flat after the manufacture of the
tank. During assembly, the surfaces of the flanges must fit well together when the flange bolts and nuts

are normally tightened.

The seal of the manhole cover shall be "leak tight" during the leak tightness test as indicated in
paragraph 4.11.1 of this evaluation guideline.

Gaskets shall be free of asbestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank

manufacturer.

Inspection opening aboveground tank NEN-EN 12285-2

In addition, a tank and/or tank compartment can be provided with a round inspection opening.

Diameter: 300 mm.
Location: Tank top.

General dimensions of cylindrical inspection openings

See figure annex V.3 for the implementation of an inspection opening. The manhole components must

comply to table figure V.3
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Figure annex V.3: Inspection opening aboveground tank NEN-EN 12285-2.

min. 100 mm

dl Inside diameter Thickness Bolthole Thread | Number | Flange and cover
opening (mm) neck (mm) diameter (mm) size of bolts thickness (mm)
300 6 11 M10 (min.) 12 16

The thicknesses stated are after construction.

Table figure annex V.3: General dimensions of inspection opening and their components underground

tank EN 12285-2.

The inspection opening neck may extend to a maximum of 20 mm inside the tank body (perpendicular to
the longitudinal axis). Due to free movement of vapours the inside protruding of the neck must be

provided with a hole of at least 10 mm at the highest point (figure annex V.3 detail Al).

In tanks with an internal coating, the neck of the inspection opening may not protrude into the tank.

Execution in that case according to figure annex V.3 detail A2.

The cover of the inspection opening is fitted with a bolt connection. At least M16 bolts must be used to
close the manhole. The bolts must comply with NEN-EN-ISO 898-1, minimum class 4.6.

The sealing surfaces of flanges and covers shall be sufficiently flat after the manufacture of the tank.
During assembly, the surfaces of the flanges must fit well together when the flange bolts and nuts are

normally tightened.

The seal of the inspection opening cover shall be "leak tight" during the leak tightness test as indicated
in paragraph 4.11.1 of this evaluation guideline.
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Gaskets shall be free of ashestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank
manufacturer.

Lifting points aboveground tank NEN-EN 12285-2

The tank shall be provided with at least 2 lifting points. Connected (welded) tot the inner tank.

The internal diameter of the lifting hole shall be at least 60 mm.

Lifting points are placed in such a way that they don’t bother installation works.

The number of lifting points and the thickness of the lifting plates must be designed in such a way that
the empty tank can be lifted safely and that no impermissible mechanical stresses or permanent
deformations can occur in the tank shell or dished ends during lifting, transport and installation.

Lifting only in empty condition.

Connections aboveground tank NEN-EN 12285-2

Connections at the tank:

e  Fluid level indicator / water removal pipe; diameter 12" (DN 40); per tank and/or tank compartment,
positioned on top of the tank as close as possible to the “hollow” dished end or compartment. The
end of a fluid level indicator / water removal pipe must end at the lowest point of the tank. The
internal pipe of the fluid level indicator / water removal pipe shall be provided with a 3 mm pressure
equalization hole, fitted as high as possible in the inner pipe near the tank wall.

e Extra fluid level indicator / water removal pipe; mandatory for tanks with a total length of more than
10 m; diameter 1%4" (DN 40); positioned at “high side” of the tank, opposite to the first fluid level
indicator / water removal pipe.

e Vent/ aeration; minimum diameter 1%2" (DN 40), or half the diameter of the filling line in the case the
filling pipe is it is greater than 3” (DN 80).

¢ Filling line; diameter based on specifications of the client.

e Suction connection / suction pipe; based on client specification.

e  Other connections; based on client specification.

Location connections: Tank top.

Connections below the highest liquid level are only allowed when these are in accordance with the
requirements detailed under “Connections below the highest liquid level” as described in paragraph 4.4
of this evaluation guideline. Aboveground tanks NEN-EN 12285-2, with a connection below the highest
liquid level, fall under sub-scope 1B-4.

See paragraph 4.4 of this evaluation guideline, for other requirements regarding the implementation of
connections.

Saddles aboveground tank NEN-EN 12285-2

Saddles shall always be welded to the tank. Loose saddles, as detailed in NEN-EN 12285-2, are not
permitted.

The saddles shall be constructed in such a way that the tank, if installed on a horizontal flat surface, has
a slope of at least 1:100. The slope of the tank must be directed towards the fluid level indicator / water
removal pipe (lowest point of the tank).

Number of saddles: 2.

S s ) | A naa,
! !
| |
! !
1 1
1 b2 1
3 . |
Q I bl | I
L o
i ﬁ Slope i a
\ | —_—] \ 8
| ; | sl
hs L L [
I el | Is el
T Iz T
Figure annex V.4: Saddles aboveground tank NEN-EN 12285-2.
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di External nominal diameter of the tank (800=d1<3 000 mm)

Iz = Length of the tank without dished ends

Is = Distance between centre of saddles

el = Distance between centre of the saddle and the end of the cylindrical part of the
tank (0,25 x d1)

bl = Width of the saddle

b2 = Width of the compensation plate
Thickness of compensation plate = s1

a(a) = Angle of saddles

3 = Angle of compensation plate

hs = Minimum height of saddle, bottom tank - surface (minimum 150 mm)

P = Fluid level indicator (lowest point of the tank)

The dimensions of saddles shall comply with NEN-EN 12285-2:2005 4.9.2 table 5 “Dimensions of
welded saddles”.

Remark: You can choose between a narrow saddle or a broad saddle. Broad saddles should be used
when the allowable ground pressure is low. See NEN-EN 12285-2:2005 4.9.2 for the associated values
of the allowable ground pressure.

The saddle components shall comply with the requirements of NEN-EN 12285-2:2005 4.9.2 table 6
“Dimensions of saddle components”. The wall thickness of the body plate to be used with side plates
and base plate of the saddle is at least 5 mm.

Saddles for tanks with a diameter 3 000<d1<3 500 mm shall be calculated separately. This calculation
shall be submitted to the certification body for approval.

The minimum height of the saddle, tank bottom — surface must be 150 mm.

V.12 Example of compartments aboveground tank NEN-EN 12285-2
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Figure annex V.5: Example aboveground tank NEN-EN 12258-2 with compartments.

di = External nominal diameter of the tank (800=d1<3 000 mm)

lo = Overall length of the tank including dished ends (maximum 6 x d1)

Iz = Length of the tank without dished ends

Ic = Length of compartment

s5 = Nominal wall thickness of compartment dished ends or disks (minimum 5 mm)
s8 = Nominal wall thickness of dished ends inner tank (minimum 5 mm)

b = Width of edge flanged disk

P = Fluid level indicator (lowest point of the tank or tank compartment)

V.13 Compartments aboveground tank NEN-EN 12285-2

Options for compartment dished ends: dished ends with or without knuckle or flanged disk.
The width of edge of a flanged disk comply to:

di b
800-1 000 mm 50 mm
1 050-3 500 mm 60 mm
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Compartments must be welded in accordance with type 7a of 9 of NEN-EN 12285-2:2005 table 8 “Types
of welded joints”. Type of welded joints 7b and 8 of NEN-EN 12285-2:2005 table 8 are not allowed.
Explanation: Type 9 is common practice; type 7a is practically not used anymore; type 7b and type 8 are
sensitive to corrosion.

The fluid level indicator pipe of a compartment is at the “hollow” side of the compartment dished end.
Explanation: The slope of the tank must therefore correspond to the way the tank is installed and the
shape of the compartment dished end.

The nominal wall thickness of the compartment dished end (s5) shall be in accordance with NEN-EN

12285-2:2005 table 3 “Nominal wall thickness for inner and outer skin tanks, dished ends and
compartment dished end”, Class B.

Example double-walled aboveground tank NEN-EN 12285-2
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Figure annex V.6: Example double-walled aboveground tank NEN-EN 12285-2.

di = External nominal diameter of the tank (800=2d1<3 000 mm)

lo = Overall length of the tank including dished ends (maximum 6 x d1)

sl = Nominal thickness of the tank shell, inner tank (minimum 5 mm)

s2 = Interstitial space, distance between inner and outer tank

s3 = Nominal wall thickness of the tank shell, outer skin (minimum 3 mm)

s4 = Nominal wall thickness of the dished ends, outer skin (minimum 3 mm)

s8 = Nominal wall thickness of the dished ends, inner tank (minimum 5 mm)

L = Leak detection connections (at least 2 on highest point of interstitial space)
Lt = Extra leak detection connection (plugged shut) by use of leak detection liquid

reservoir system

Double-walled aboveground tank in accordance with NEN-EN 12285-2

The nominal wall thickness of the outer skin tank shell (s3) and dished ends (s4) shall be in accordance
with NEN-EN 12285-2:2005 Table 3 “Nominal wall thickness for inner and outer skin tanks, dished ends
and compartment dished end”, Class B.

The distance between inner tank and outer skin (s2) should be as small as practically possible, but large
enough for the leak detection system to function properly.

The secondary skin shall cover at least 95% of the nominal volume of the inner tank. This creates a
interstitial space for monitoring the integrity of the tank permanently.

The interstitial space shall form one continuous space (compartmentalization is not permitted).

There must be a connection at each end of the tank at the highest point of the interstitial space. The
minimum size of these connections (sockets) is 1” (DN 25), and are suitable to connect a leak detection
system.

Possible leak detection systems:

e BRL-K910;

e Leak detection liquid reservoir system.

If a leak detection liquid reservoir system is used, a 1” (DN 25 female thread) test connection shall be
fitted to the double wall at the bottom of the interstitial space (lowest point of the tank) for testing and
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V.17

maintenance of this leak detection system. At the time of delivery of the tank, this test connection shall
be plugged shut by the supplier / manufacturer.

Welded joints aboveground tank NEN-EN 12285-2

Types of welded joints
Welded joints must be in accordance with NEN-EN12285-2:2005 table 8 “Types of welded joints” for
tank Class B. Joint types 7b and 8 for compartments are not permitted.

Plate arrangement

Cross seams shall not be used. The weld seams in the longitudinal direction of the connecting parts of
the tank may not be in line with each other. The minimum distance between the longitudinal direction of
the connecting parts must be at least 5 times the wall thickness, with a minimum of 25 mm. Longitudinal
welds shall not be used in the lowest part of the tank (bottom half). Longitudinal welds are located at
least 25 mm from the manhole neck.

<$ =

e = Minimum distance between longitudinal direction of the connecting parts

Figure annex V.7: Plate arrangement.

Welding quality
All welds shall at least meet the requirements of NEN-EN-ISO 5817 quality level D.

Other requirements

If the tank is not provided with an internal coating, the internal circumference welds on the bottom of the
tank, in the lower zone over a width of 20 cm, must be sufficiently flat or grinded flat in such a way that
water and/or sludge at the bottom of the tank, cannot remain behind the weld bead. The height
difference between the tank wall and the top of the weld bead may not be more than 1 mm in this lower
zone.

Other requirements regarding welding in general part of this evaluation guideline.

Protection against corrosion aboveground tank NEN-EN 12285-2

The outside of an aboveground tank must be protected against corrosion.

Paint system:

e Durable paint system with a life expectancy of at least 15 years (high), in accordance with an
atmospheric corrosion category as indicated in NEN-EN-ISO 12944-2.

e With a paint system in accordance with BRL-K21012 "External paint systems for aboveground steel
storage tanks", the life expectancy can be demonstrated.

e Forindoor installation: minimum atmospheric corrosion category C2.

e For outdoor installation: minimum atmospheric corrosion category C3. Installing in places with more
corrosive environmental conditions, a paint system suitable for C4, C5 or C5M must be applied
based on the determination of the client / tank installer.

Application paint system:

e In accordance with BRL-K790 “Application of coating systems on steel pipes or steel storage tanks
for liquids” scope 6.

e Specific or higher requirements set by the supplier of the paint system.

An external paint system is not required for tanks made of high-alloy steel.

As an option, the inside of a tank for storage of fuels can be provided with an coating. For storage of

other liquids, and for which the resistance list (Annex B) of NEN-EN 12285-1:2018 indicates that the

material of the tank is not suitable, an effective coating system must be applied.

Internal coating system:

e For storage tanks with fuels, in accordance with BRL-K779 "Internal coating of steel tanks for
flammable liquids".

e For other liquids: based at client specifications, where a life expectancy of more than 15 years still
applies. Chemical load during 15 years. This lifetime expectation must be documented by the
supplier of the tank.
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V.19

Application internal coating system:

e For storage tanks with fuels, in accordance with BRL-K790 “Application of coating systems on steel
pipes or steel storage tanks for liquids”.

e For other liquids based on the requirements of the coating system supplier.

Leak tightness test aboveground tank NEN-EN 12285-2

Leak tightness test with air (over pressure).

Test pressure tank 30 kPa £ 1 kPa

Test pressure interstitial space 40 kPa £ 1 kPa

Remark: Testing of the tank or tank compartment with vacuum is not allowed.

Remarks test pressure interstitial space:

e Itis unwise to pressurize the interstitial space to more than 40 kPa (change of implosion of the inner
tank; the risk of implosion increases by out of roundness of the inner tank and at larger diameters).

e NEN-EN 12285-2 requiring a test pressure of 60 kPa for the interstitial space. This higher pressure
has no technical added value. And there is a higher risk of implosion of the inner tank.

e  Only on tanks with a diameter 3 000<d1<3 500 mm, the interstitial space must be tested for
tightness at a pressure of 60 kPa.

Other requirements and implementation aspects regarding leak tightness testing in general part of this
evaluation guideline.

Aboveground tanks with a diameter 3 000<d1<3 500 mm (deviating from NEN-EN 12285-2)

Based on NEN-EN 12285-2 the maximum volume is + 130 m3. By means of the following deviation from
EN 12285-2 it is possible to create an aboveground tank with a maximum volume of 150 m3.

It is not allowed to mark NEN-EN 12285-2 at tanks with a diameter 3 000<d1<3 500 mm.

Dimensions tanks with a diameter 3 000<d1<3 500 mm

Nominal diameter (d1) of the tank shell: 3 000=d1<3 500 mm.

Maximum length (lo): maximum 6 x nominal diameter (d1) or limited by the maximum volume of 150 m3.
Maximum volume: 150 m3.

Dimensioning of wall thickness and leak tightness test of the interstitial space for tank with a diameter of
3 000<d1=3 500 mm deviate. These deviations are described below.

Wall thickness for tanks with diameter 3 000<d1<3 500 mm
For tanks with diameters from 3 000 to 3 500 mm, the wall thickness must be calculated using the
formula below:

0,41z + 1,4d1
1000
At tanks with compartments: instead the length of the tank without dished end (Iz), the length of the

longest compartment (Ic) can be used. The minimum wall thickness of 9 mm is still applicable for tank
shell (s1) and dished ends (s8).

s1=s8= (the result is rounded up to full mm, minimum is 9 mm)

Tanks with compartments with diameter 3 000<d1<3 500 mm.
The minimum nominal wall thickness of the compartment dished end (s5) on a tank with a diameter
between 3 000 and 3 500 mm is 9 mm.

Saddles for tanks with diameter 3 000<d1<3 500 mm.
The saddles for tanks with diameter 3 000<d1<3 500 mm shall be calculated separately. This calculation
shall be submitted to the certification body for approval.

Dubbel walled tanks with diameter 3 000<d1<3 500 mm.

For double walled tanks with a diameter between 3 000 and 3 500 mm, the minimum nominal wall
thickness of the outer skin (s3) is 5 mm. The minimum nominal wall thickness of the dished ends, outer
skin (s4) is 5 mm.

Leak tightness test interstitial space tanks with diameter 3 000<d1<3 500 mm.

Deviate from the general requirements for leak tightness testing, the leak tightness test at an interstitial
space at a tank with a diameter between 3 000 and 3 500 mm must be executed at a pressure of 60 kPa
+ 1 kPa.
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Remark 1: This is important during the design of tank with big diameters. The change of implosion
increases at bigger diameters.
Remark 2: Out of roundness increases the change at implosion.

Marking aboveground tank NEN-EN 12285-2

Unique tank number stamped at one of the locations below:
e atthe manhole flange or neck (if possible);
e ator near the lifting plate of the tank.

Tanks must be provide with a corrosion-resistant identification plate. The identification plate shall be

made of a durable corrosion resistant material (for example brass, bronze, aluminium or stainless steel).

The identification plate must be affixed by means of rivets, or by other similar durable means, on an
underlying steel strip that is welded to the tank. The identification plate shall be placed on a clearly
visible location on the outside of the tank.

The following information shall be indelibly provided on each tank identification plate:

e name of the certified supplier / tank manufacturer and/or his trademark.

tank number.

year of manufacture (will not apply if the tank number provides this information).

(NEN-)EN 12285-2.

nominal volume of the tank.

diameter.

class B.

tank material.

type paint system (indoor C2) (outdoor C3, C4, C5, C5M).

weight of empty tank.

type of leak detection system, when supplied by supplier / tank manufacturer.
Kiwa-certification mark.

See paragraph 5.2 of this evaluation guideline, for using the Kiwa-certification mark.
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Product specification aboveground
horizontal cylindrical tank €5 m3

Basics aboveground horizontal cylindrical tank €5 m3

For liquids with a density below 1,9 kg/I.

Tank: atmospheric.

Installation in the Netherlands in accordance with BRL SIKB 7800 recommended.

Maximum filling of storage tank: 95% of nominal volume.

Suitable for a pressure of 30 kPa during leak tightness test.

Interstitial space suitable for a pressure of 40 kPa. Suitable for a vacuum leak detection system
whereby the kinematic viscosity of the stored liquid does not exceed 5 x 10-3 m?/s.

Minimum external protection for outdoor installation: Paint system for an industrial atmosphere with
moderate sulfur dioxide pollution, coastal areas with low salinity (C3).

Minimum external protection for indoor installation: Paint system for unheated buildings where
condensation can occur (C2).

Remark: This tank type was previously described in scope 2 of BRL-K796.

Example single-walled aboveground horizontal cylindrical tank <5 m3
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Figure annex VI.1: Example single-walled aboveground horizontal cylindrical tank <5 m3.

di
lo

Iz

sl
s8
rl
r2
hl
el

bl
b2
hs
P

External nominal diameter of the tank (800=2d1<1 600 mm)

Overall length of the tank including dished ends (maximum 4 x d1)
Length of the tank without dished ends

Nominal wall thickness off the inner tank (minimum 3 mm)

Nominal wall thickness of dished ends inner tank (minimum 3 mm)
Crown radius of dished ends, inner tank (r1<d1)

Knuckle radius of dished ends, inner tank (r22=d1/30 of r2=\d1)

Length of the straight flange of the dished end, inner tank (h1220 mm)
Distance between centre of the saddle and the end of the cylindrical part of the
tank (0,25 x d1)

Width of the saddle

Width of the compensation plate

Minimum height of saddle, bottom tank - surface (minimum 150 mm)
Fluid level indicator (lowest point of the tank)

Dimensions aboveground horizontal cylindrical tank <5 m3

Nominal diameter (d1) of the tank shell: 800=d1<1 600 mm.
Maximum overall length (lo): 4 x nominal diameter (d1).
Maximum volume 5 m3.
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VI.6

VI.7

Material aboveground horizontal cylindrical tank <5 m3

The mechanical properties of the tank material shall as a minimum comply with NEN-EN 10025-2 type
S235JR.

See paragraph 4.7 of this evaluation guideline, for more information and additional requirements
regarding material and the use of material.

Dimensioning wall thickness inner tank aboveground horizontal cylindrical tank €5 m3
The minimum nominal wall thickness of the inner tank (s1) and dished ends is 3 mm.

Dished ends aboveground horizontal cylindrical tank <5 m?3

Crown radius, inner tank: r1<d1.

Knuckle radius of dished ends, inner tank: r2=d1/30 or r2=Vd1.

Length of the straight flange of the dished end, inner tank: h1220 mm.

The minimum thicknesses of dished ends, inner tank, after forming shall be at least 92% of the nominal
wall thickness.

Diameter tolerances of dished ends: -0/+6 mm

Manholes aboveground horizontal cylindrical tank <5 m3

Each tank and/or tank compartment with a volume more than 1 m3, shall be equipped with a cylindrical
manhole.

Location: Tank top.

Dimensions cylindrical manhole: Inside diameter with a minimum of 600 mm.

If more than one manhole is placed on the tank, the distance between the centrelines of the manholes
must be at least 1 000 mm.

General dimensions of manholes
Only set-through manholes are allowed. See figure annex V1.2 for the implementation of the manhole.
The manhole components must comply to table figure VI.2.
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Figure annex VI.2: Cylindrical manhole aboveground horizontal cylindrical tank <5 m3

Inside diameter Minimum thickness Bolt hole diameter | Thread Number Flange and cover
manhole (mm) manhole neck (mm) (mm) size thickness (mm)
600 3 10 M8 32 5
The thicknesses stated are after construction.

Table figure annex VI.2: Minimum dimensions of manholes and associated components aboveground
horizontal cylindrical tank <5 m3.

Alternatively rectangular manholes are acceptable provided the opening area is at least equal to the
area of a round manhole with a diameter of 600 mm and where the width is not less than 400 mm. The
requirements for the wall thicknesses of the manhole and associated components remain the same.

The manhole neck may extend to a maximum of 20 mm inside the tank body (perpendicular to the
longitudinal axis). In order to enable the free flow in the vapor space of the tank during usage, the
protruding neck shall be provided with a hole of at least 10 mm at the highest point (figure VI.2 detail
Al).

In tanks with an internal coating, the neck of the manhole may not protrude into the tank. Execution in
that case according to figure annex VI.2 detail A2.
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The manhole cover is fitted with a bolt connection. At least M8 bolts must be used to close the manhole.
The bolts must comply with NEN-EN-ISO 898-1, minimum class 4.6.

The sealing surfaces of manhole flanges and covers shall be sufficiently flat after the manufacture of the
tank. During assembly, the surfaces of the flanges must fit well together when the flange bolts are
normally tightened. The seal of the manhole cover shall be "leak tight" during the leak tightness test as
indicated in paragraph 4.11.1 of this evaluation guideline.

Gaskets shall be free of ashestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank
manufacturer.

Inspection opening aboveground horizontal cylindrical tank <5 m3

Tanks with a volume of less than 1 m3, without a manhole opening, must be provided with an inspection
opening.

Location: Tank top.

Dimensions cylindrical inspection opening: Inside diameter with a minimum of 300 mm.

General dimensions of cylindrical inspection openings
See figure annex V1.3 for the implementation of an inspection opening. The manhole components must
comply to table figure VI.3
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Figure annex VI.3: Cylindrical inspection opening aboveground horizontal cylindrical tank <1 m3.

dl Inside diameter Thickness neck Bolthole diameter | Thread Number Flange and cover
opening (mm) (mm) (mm) size of bolts thickness (mm)

300 3 10 M8 12 5

The thicknesses stated are after construction.

Table figure annex VI.3: Minimum dimensions cylindrical inspection opening and associated components
aboveground horizontal cylindrical tank <1 m3.

The neck of the inspection opening may extend to a maximum 20 mm inside the tank body. Due to free
movement of vapours the inside protruding of the neck must be provided with a hole of at least 10 mm at
the highest point (figure annex V1.3 detail Al).

In tanks with an internal coating, the neck of the inspection opening may not protrude into the tank.
Execution in that case according to figure annex VI.3 detail A2.

The cover of the inspection opening is fitted with a bolt connection. At least M8 bolts must be used to
close the inspection opening. The bolts must comply with NEN-EN-ISO 898-1, minimum class 4.6.

The sealing surfaces of inspection opening flanges and covers shall be sufficiently flat after the
manufacture of the tank. During assembly, the surfaces of the flanges must fit well together when the
flange bolts are normally tightened.

The seal of the inspection opening cover shall be "leak tight" during the leak tightness test as indicated
in paragraph 4.11.1 of this evaluation guideline.

Gaskets shall be free of asbestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank
manufacturer.
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Lifting points aboveground horizontal cylindrical tank <5 m3

The tank shall be provided with at least 2 lifting points. Connected (welded) tot the inner tank.

The internal diameter of the lifting hole can be determined in consultation with the purchaser of the tank.
Without requirements of the purchaser, the minimum dimension of the lifting hole shall be at least 60
mm.

Lifting points are placed in such a way that they don’t bother installation works.

The number of lifting points and the thickness of the lifting plates must be designed in such a way that
the empty tank can be lifted safely and that no impermissible mechanical stresses or permanent
deformations can occur in the tank shell or dished ends during lifting, transport and installation.

Lifting only in empty condition.

Connections aboveground horizontal cylindrical tank <5 m3

Connections at the tank:

e  Fluid level indicator / water removal pipe; diameter 12" (DN 40); per tank and/or tank compartment,
positioned on top of the tank as close as possible to the “hollow” dished end or compartment. The
end of a fluid level indicator / water removal pipe must end at the lowest point of the tank. The
internal pipe of the fluid level indicator / water removal pipe shall be provided with a 3 mm pressure
equalization hole, fitted as high as possible in the inner pipe near the tank wall.

e Vent/ aeration; minimum diameter 1%" (DN 40), or half the diameter of the filling line in the case the
filling pipe is it is greater than 3” (DN 80).

e Filling line; diameter based on specifications of the client.

e  Suction connection / suction pipe; based on client specification.

e Other connections; based on client specification.

Location connections: Tank top.

Connections below the highest liquid level are only allowed when these are in accordance with the
requirements detailed under “Connections below the highest liquid level” of paragraph 4.4 of this
evaluation guideline. Horizontal aboveground tanks <5 m?3, with a connection below the highest liquid
level, fall under sub-scope 1B-4.

See paragraph 4.4 of this evaluation guideline, for other requirements regarding the implementation of
connections.

Saddles aboveground horizontal cylindrical tank €5 m3

Saddles shall always be welded to the tank. Loose saddles, are not permitted.

The saddles shall be constructed in such a way that the tank, if installed on a horizontal flat surface, has
a slope of at least 1:100. The slope of the tank must be directed towards the fluid level indicator / water
removal pipe (P).

Number of saddles: 2.

Possible types of saddles:

e NEN-EN 12285-2:2005 4.9.2 table 5 “Dimensions of welded saddles”.

e Table annex VI.1-1 and VI.1-2, for liquids with maximum density 1,0 kg/l.

e Table annex VI.2-1 and VI.2-2, for liquids with maximum density 1,9 kg/l.
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Figure annex VI.4: Saddles aboveground horizontal cylindrical tank <5 m3.
di = External nominal diameter of the tank (800=d1<1 600 mm)
Iz = Length of the tank without dished ends
Is = Distance between centre of saddles
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el = Distance between centre of the saddle and the end of the cylindrical part of the
tank (0,25 x d1)

bl = Width of the saddle

b2 = Width of the compensation plate

sd = Thickness of compensation plate (5 mm)

a(a) = Angle of saddles

K = Angle of compensation plate

hs = Minimum height of saddle, bottom tank — surface (minimum 150 mm)

P = Fluid level indicator (lowest point of the tank)

Saddles in accordance with NEN-EN 12285-2

The dimensions of saddles shall comply with NEN-EN 12285-2:2005 4.9.2 table 5 “Dimensions of
welded saddles”.

Remark: You can choose between a narrow saddle or a broad saddle. Broad saddles should be used
when the allowable ground pressure is low. See NEN-EN 12285-2:2005 4.9.2 for the associated values
of the allowable ground pressure.

The saddle components shall comply with the requirements of NEN-EN 12285-2:2005 4.9.2 table 6
“Dimensions of saddle components”. The wall thickness of the body plate to be used with side plates
and base plate of the saddle is at least 5 mm.

Saddles for liguids with maximum density 1,0 kg/l
Construction in accordance with table VI.1-1 and table VI.1-2. Not provided with a compensation plate.

External Narrow saddles Broad saddles
diameter tank Saddle width b1 Angle a (a) Saddle width b1 Angle a (a)
(mm) (mm) in degrees (mm) in degrees
800 - 980 100 120 Not defined Not defined
981 - 1.300 150 120 Not defined Not defined
1.301 - 1.600 250 120 Not defined Not defined

Table VI.1-1: Dimensions of saddles for liquids with maximum density 1,0 kg/l.

Broad saddles are not defined. If broad saddles are required, the tank will have to be constructed

according to NEN-EN 12285-2.

Narrow saddles Broad saddles
Angle of compensation plate (R) n/a Not defined
Width of compensation plate n/a Not defined
(b2)
Thickness of compensation n/a Not defined
plate (sd)
Minimum length of saddle base 0,75 x d1 Not defined
plate (k1)
Location of the saddle (0,25 x d1) °s mm Not defined
centreline from the
circumferential weld
shell/dished end (el)
Minimum height of saddle tank 150 mm Not defined
bottom tank — surface (hs)
Minimum thickness of base 5mm Not defined
plate, body plate, supporting
plates and side plates of the
saddle

Table VI.1-2: Dimension of saddle components for liquids with maximum density 1,0 kg/I.

Saddles for liquids with maximum density 1,9 kg/l

Construction in accordance with table VI1.2-1 and table VI.2-2. Tanks with an external diameter (d1) of
961 mm or more shall be provided with a compensation plate.

External Narrow saddles Broad saddles
diameter tank Saddle width b1 Angle a (a) Zadelbreedte bl Saddle width b1
(mm) (mm) in degrees (mm) (mm)
800 - 980 100 120 Not defined Not defined
981 - 1.300 150 120 Not defined Not defined
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[ 1.301-1.600 |

250

| 120 |

Not defined

| Not defined

Table VI.2-1: Dimensions of saddles for liquids with maximum density 1,9 kg/l.

Broad saddles are not defined. If broad saddles are required, the tank will have to be constructed

according to NEN-EN 12285-2.

Narrow saddles

Broad saddles

plate, body plate, supporting
plates and side plates of the
saddle

Angle of compensation plate ([3) Diameter Angle Not defined
800 — 980 n.v.t.

981 —1 300 130°

1301-1600 130°
Width of compensation plate Diameter Width Not defined
(b2) 800 - 980 n.v.t.

981 -1 300 180 mm

1301-1600 280 mm
Thickness of compensation Indien van toepassing 5 mm Not defined
plate (sd)
Minimum length of saddle base 0,75 x d1 Not defined
plate (k1)
Location of the saddle (0,25 x d1) °s mm Not defined
centreline from the
circumferential weld
shell/dished end (el)
Minimum height of saddle tank 150 mm Not defined
bottom tank — surface (hs)
Minimum thickness of base 5 mm Not defined

Corners of compensation plates shall be rounded with a minimum radius of 25 mm.

Table VI.2-2: Dimension of saddle components for liquids with maximum density 1,9 kg/l.

The minimum height of the saddle, tank bottom — surface must be 150 mm.

VI.12 Example compartments aboveground horizontal cylindrical tank €5 m3

o
/ @ o 0o T P
1 1 ! T
1 1 1
| | |
1 1 1 s5
| | |
1 1 i
| | |
! ! !
| i | _ |
: I
I I Slope o H I a
" Ic (short) Fod Ic (fong) |
=z Flanged disk

Figure annex VI.5: Example aboveground horizontal cylindrical tank <5 m3 with compartments.

di
lo
Iz
Ic
s5
s8
b
P

External nominal diameter of the tank (800=d1<1 600 mm)
Overall length of the tank including dished ends (maximum 4 x d1)
Length of the tank without dished ends
Length of compartment

Nominal wall thickness off the inner tank (minimum 3 mm)
Nominal wall thickness of dished ends inner tank (minimum 3 mm)
Width of edge flanged disk
Fluid level indicator (lowest point of the tank or tank compartment)
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VI.13 Compartments aboveground horizontal cylindrical tank <5 m3

Options for compartment dished ends: dished ends with or without knuckle or flanged disk.
The width of edge of a flanged disk comply to:

dl b
800-1 000 mm 50 mm
1 050-3 500 mm 60 mm

Compartments must be welded in accordance with type 7a of 9 of NEN-EN 12285-2:2005 table 8 “Types
of welded joints”. Type of welded joints 7b and 8 of NEN-EN 12285-2:2005 table 8 are not allowed.
Explanation: Type 9 is common practice; type 7a is practically not used anymore; type 7b and type 8 are
sensitive to corrosion.

The fluid level indicator pipe of a compartment is at the “hollow” side of the compartment dished end.
Explanation: The slope of the tank must therefore correspond to the way the tank is installed and the
shape of the compartment dished end.

The nominal wall thickness of the compartment dished end (s5) is 3 mm.

VI.14 Example double-walled aboveground horizontal cylindrical tank €5 m3

T | | A\ _nnak
95%
i s81 . s4
3 W
Q
Slope 9 2
s4
X / ) s2 sl
Lt A
T
s3
lo Detail A

Figure annex VI.6: Example double-walled aboveground horizontal cylindrical tank <5 m3.

di = External nominal diameter of the tank (800=d1<1 600 mm)

lo = Overall length of the tank including dished ends (maximum 4 x d1)

sl = Nominal thickness of the tank shell, inner tank (minimum 3 mm)

s2 = Interstitial space, distance between inner and outer tank

s3 = Nominal wall thickness of the tank shell, outer skin (minimum 3 mm)

s4 = Nominal wall thickness of the dished ends, outer skin (minimum 3 mm)

s8 = Nominal wall thickness of the dished ends, inner tank (minimum 3 mm)

L = Leak detection connections (at least 2 on highest point of interstitial space)
Lt = Extra leak detection connection (plugged shut) by use of leak detection liquid

reservoir system

VI.15 Double-walled aboveground horizontal cylindrical tank <5 m?3

The minimum nominal wall thickness of the outer skin tank shell (s3) and dished ends (s4), is 3 mm.

The distance between inner tank and outer skin (s2) should be as small as practically possible, but large
enough for the leak detection system to function properly.

The interstitial space shall form one continuous space (compartmentalization is not permitted).

The secondary skin shall cover at least 95% of the nominal volume of the inner tank. This creates a
interstitial space for monitoring the integrity of the tank permanently.

There must be a connection at each end of the tank at the highest point of the interstitial space. The
minimum size of these connections (sockets) is 1” (DN 25), and are suitable to connect a leak detection
system.

Possible leak detection systems:

e BRL-K910;

e Leak detection liquid reservoir system.
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VI.16

VI.17

If a leak detection liquid reservoir system is used, a 1” (DN 25 female thread) test connection shall be
fitted to the double wall at the bottom of the interstitial space (lowest point of the tank) for testing and
maintenance of this leak detection system. At the time of delivery of the tank, this test connection shall
be plugged shut by the supplier / manufacturer.

Welded joints aboveground horizontal cylindrical tank <5 m3

Types of welded joints
Welded joints must be in accordance with NEN-EN12285-2:2005 table 8 “Types of welded joints” for
tank Class B. Joint types 7b and 8 for compartments are not permitted.

Plate arrangement

Cross seams shall not be used. The weld seams in the longitudinal direction of the connecting parts of
the tank may not be in line with each other. The minimum distance between the longitudinal direction of
the connecting parts must be at least 5 times the wall thickness, with a minimum of 25 mm. Longitudinal
welds shall not be used in the lowest part of the tank (bottom half). Longitudinal welds are located at
least 25 mm from the manhole neck.

<$ .

e = Minimum distance between longitudinal direction of the connecting parts

Figure annex VI.7: Plate arrangement.

Welding quality
All welds shall at least meet the requirements of NEN-EN-ISO 5817 quality level D.

Other requirements

If the tank is not provided with an internal coating, the internal circumference welds on the bottom of the
tank, in the lower zone over a width of 20 cm, must be sufficiently flat or grinded flat in such a way that
water and/or sludge at the bottom of the tank, cannot remain behind the weld bead. The height
difference between the tank wall and the top of the weld bead may not be more than 1 mm in this lower
zone.

Other requirements regarding welding in general part of this evaluation guideline.

Protection against corrosion aboveground horizontal cylindrical tank <5 m3

The outside of an aboveground tank must be protected against corrosion.

Paint system:

e Durable paint system with a life expectancy of at least 15 years (high), in accordance with an
atmospheric corrosion category as indicated in NEN-EN-ISO 12944-2.

e  With a paint system in accordance with BRL-K21012 "External paint systems for aboveground steel
storage tanks", the life expectancy can be demonstrated.

e  Forindoor installation: minimum atmospheric corrosion category C2.

e For outdoor installation: minimum atmospheric corrosion category C3. Installing in places with more
corrosive environmental conditions, a paint system suitable for C4, C5 or C5M must be applied
based on the determination of the client / tank installer.

Application paint system:

e In accordance with BRL-K790 “Application of coating systems on steel pipes or steel storage tanks
for liquids” scope 6.

e  Specific or higher requirements set by the supplier of the paint system.

An external paint system is not required for tanks made of high-alloy steel.

As an option, the inside of a tank for storage of fuels can be provided with an coating. For storage of

other liquids, and for which the resistance list (Annex B) of NEN-EN 12285-1:2018 indicates that the

material of the tank is not suitable, an effective coating system must be applied.

Internal coating system:

e For storage tanks with fuels, in accordance with BRL-K779 "Internal coating of steel tanks for
flammable liquids".
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VI.19

e For other liquids: based at client specifications, where a life expectancy of more than 15 years still
applies. Chemical load during 15 years. This lifetime expectation must be documented by the
supplier of the tank.

Application internal coating system:

e For storage tanks with fuels, in accordance with BRL-K790 “Application of coating systems on steel
pipes or steel storage tanks for liquids”.

e For other liquids based on the requirements of the coating system supplier.

Leak tightness aboveground horizontal cylindrical tank €5 m?3

Leak tightness test with air (over pressure).

Test pressure tank 30 kPa £ 1 kPa

Test pressure interstitial space 40 kPa £ 1 kPa

Remark: Testing of the tank or tank compartment with vacuum is not allowed.

Other requirements and implementation aspects regarding leak tightness testing in general part of this
evaluation guideline.

Marking aboveground horizontal cylindrical tank €5 m3

Unigue tank number stamped at one of the locations below:

e at the manhole flange or neck (if possible);

e ator near the lifting plate of the tank;

e ata strip welded to the tank;

e place designated by the manufacturer in consultation with the certification body.

Tanks must be provide with a corrosion-resistant identification plate. The identification plate shall be
made of a durable corrosion resistant material (for example brass, bronze, aluminium or stainless steel).
The identification plate must be affixed by means of rivets, or by other similar durable means, on an
underlying steel strip that is welded to the tank. The identification plate shall be placed on a clearly
visible location on the outside of the tank.

The following information shall be indelibly provided on each tank identification plate:

e name of the certified supplier / tank manufacturer and/or his trademark.

tank number.

year of manufacture (will not apply if the tank number provides this information).

nominal volume of the tank.

diameter.

class B(*).

tank material.

type paint system (indoor C2) (outdoor C3, C4, C5, C5M).

weight of empty tank.

type of leak detection system, when supplied by supplier / tank manufacturer.

¢ Kiwa-certification mark.

) Class B may only be stated if the saddles are suitable for a liquid with maximum density 1,9 ka/l. If the
saddles are suitable for a liquid with maximum density 1,0 kg/l, this shall be stated on the identification
plate as follows: sgmax. = 1,0 kg/l.

See paragraph 5.2 of this evaluation guideline, for using the Kiwa-certification mark.
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VIIL.1

VII.2

Productbeschrijving bovengrondse
verticale cilindrische tank €5 m3

Basics aboveground vertical cylindrical tank £5 m3

For liquids with a density below 1,9 kg/I.

Tank: atmospheric.

Installation in the Netherlands in accordance with BRL SIKB 7800 recommended.

Maximum filling of storage tank: 95% of nominal volume.

Suitable for a pressure of 30 kPa during leak tightness test.

Interstitial space suitable for a pressure of 40 kPa. Suitable for a vacuum leak detection system
whereby the kinematic viscosity of the stored liquid does not exceed 5 x 10-3 m?/s.

Minimum external protection for outdoor installation: Paint system for an industrial atmosphere with
moderate sulfur dioxide pollution, coastal areas with low salinity (C3).

Minimum external protection for indoor installation: Paint system for unheated buildings where
condensation can occur (C2).

Remark: This tank type was previously described in BRL-K797.

Example single-walled aboveground vertical cylindrical tank <5 m3

d1

= ¢ |

hbb

hz

Detail A

; min. 25 mm *
I at 3 legs minimal
: 50 +d1/10
at 4 legs minimal
\M 50 + d1/15
slob
rn i
%/ & min. 25 mm
!

2

hob

hl

hs

— ~_|

Figure annex VII.1: Example single-walled aboveground vertical cylindrical tank <5 m3.

di = External diameter of the tank (960=d1<1 600 mm)
H = Total height of the tank including dished ends and supports
hz = Height of the tank without dished ends
hs = Height bottom tank — surface (minimum 150 mm, maximum 600 mm)
hob = Height bottom dished end
hbb = Height top dished end
hl = Length of straight flange of the dished end, inner tank (h1=20 mm)
sl = Nominal wall thickness off the inner tank (minimum 3 mm)
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slob = Nominal wall thickness of bottom dished end, inner tank (minimum 3 mm)

slbb = Nominal wall thickness of top dished end, inner tank, binnen tank (minimum 3
mm)

rl = Crown radius of dished ends, inner tank (r1<d1)

r2 = Knuckle radius of dished ends, inner tank (r2<d1/10 of r2=vd1)

VII.3 Dimensions aboveground vertical cylindrical tank <5 m3

Nominal diameter (d1) of the tank shell: 960=d1<1 600 mm.
Cylindrical height of the tank (H): max 4 x nominal diameter (d1).
Maximum volume 5 m3.

VIl.4 Material aboveground vertical cylindrical tank <5 m3

The mechanical properties of the tank material shall as a minimum comply with NEN-EN 10025-2 type
S235JR.

See paragraph 4.7 of this evaluation guideline, for more information and additional requirements
regarding material and the use of material.

VII.5 Dimensioning wall thickness inner tank aboveground vertical cylindrical tank <5 m3
The minimum nominal wall thickness of the inner tank (s1) and dished ends (s1ob and slbb) is 3 mm.

VII.6 Dished ends aboveground vertical cylindrical tank <5 m3

Bottom dished end

The bottom dished end shall be made in one piece.

Crown radius, bottom dished end inner tank: r1<d1.

Knuckle radius of bottom dished end, inner tank: r2=d1/30 or r2=vd1.
Length of the straight flange of the bottom dished end: h1=20 mm.

Top dished end
The top dished end shall be made in one piece.

Crown radius, top dished end inner tank: r1=d1.

Knuckle radius of top dished end, inner tank: r2=d1/30 or r2=vd1.

Length of the straight flange of the top dished end: h1=20 mm.

Alternatively, the top dished end may be designed as a conical roof, with a slope of at least 1:10. This
construction shall be provided with a reinforcing ring or a supporting profile, see figure annex VII.2.

crica 25 mm

angle 1/50 d
min 50 mm

<

U

Figure annex VI1.2: Example of a conical roof construction.

VII.7 Manholes aboveground vertical cylindrical tank <5 m?3

Manhole in top dished end

Each tank with a volume more than 1 m3, shall be provided with a cylindrical manhole in the top dished
end. If this is not possible due to lack of space, an inspection opening shall be provided in the top dished
end instead of a manhole.

Location: Highest point in the top dished end.

Dimensions cylindrical manhole: Inside diameter with a minimum of 600 mm.

General dimensions of a cylindrical manhole in the top dished end: See figure annex VII.3 for the
implementation of the manhole in the top dished end. The manhole components must comply to table
figure VII.3.
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d manhole + 120 mm

Flange thickness

Cover thickness
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Figure annex VI1.3: Cylindrical manhole top dished end aboveground vertical cylindrical tank <5 m3.

Recommended options (thick)

Inside diameter Minimum thickness Bolthole diameter | Thread Number Flange and cover
manhole (mm) manhole neck (mm) (mm) size thickness (mm)
600 6 32 16
700 6 18 M16 36 18
800 7 44 20

Alternative option (thin)
Inside diameter Minimum thickness Bolthole diameter | Thread Number Flange and cover
manhole (mm) manhole neck (mm) (mm) size thickness (mm)
600 3 10 M8 32 5

The thicknesses stated are after construction.

Table figure annex VI1.3: General dimensions of manholes and associated components in the top dished
end of an aboveground vertical cylindrical tank <5 m3.

The manhole neck shall not protrude inside the tank body. If this is still the case the extension of the
manhole neck in the tank shall be rounded-off.

Manhole in the tank cylinder (single-walled tank)

If the internal height of the tank is more than 2,5 meters, a manhole shall also be provided in the tank
shell.

Remark: A manhole in the tank shell of a tank with an internal height of more than 2,5 meters is required
to allow safe entry into the tank.

Location: As low as possible in the tank shell, but at least 25 mm from the weld of tank cylindrical section
- bottom dished end.

Design: Cylindrical with an internal diameter of at least 600 mm.

General dimensions of a cylindrical manhole in the tank shell: See figure annex VI1.4 for the
implementation of the manhole in the tank shell. The manhole components must comply to table figure
Vil.4.

Flange thickness

NN
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[NHN

Cover thickness

100 mm
remark 1

Figure annex VI1.4: Cylindrical manhole tank shell of the aboveground vertical cylindrical tank <5 m3.
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Inside diameter Minimum thickness Bolthole diameter | Thread Number Flange and cover
manhole (mm) manhole neck (mm) (mm) size thickness (mm)
600 6 32 16
700 6 18 M16 36 18
800 7 44 20
The thicknesses stated are after construction.

Table figure annex VIl.4: Dimensions of manholes and associated components in the tank shell of an
aboveground vertical cylindrical tank <5 m3,

Remark 1: For a tank with a diameter (d1) of 960 mm, the manhole only needs to protrude by 40 mm.

The manhole neck shall not protrude inside the tank shell. If this is still the case the extension of the
manhole neck in the tank shall be rounded-off.

Manhole in the tank shell (double-walled)

If the internal height of the tank is more than 2,5 meters, a manhole shall also be provided in the tank
shell.

Remark: A manhole in the tank shell of a tank with an internal height of more than 2,5 meters is required
to allow safe entry into the tank.

Design manhole in the inner tank: Cylindrical with an internal diameter of at least 600 mm.

Design manhole in the double wall: Cylindrical with a diameter that is at least 200 mm larger than the
manhole in the inner tank.

Manhole in the tank shell (double-walled alternative)

As an alternative to a completely double-walled manhole, a manhole in a double-walled tank may also
be designed as shown in figure VII.5.

Design double-walled alternative manhole in the tank shell: Cylindrical with an internal diameter of at
least 600 mm.

The alternative double-walled manhole seal is achieved by using a double O-ring, with an in-between
opening that is connected to the interstitial space. To connect this opening to the interstitial space, at
least 4 holes with a diameter of 5 mm shall be provided. These holes shall be distributed over the
circumference, whereby 1 hole shall be poisoned at the lowest point. This alternative double-walled
manhole shall only be used in combination with a vacuum leak detection system in accordance with
BRL-K910.

Interstitial space

Figure annex VI1.5: Construction of the alternative double-walled manhole.

Requirements for manhole sealing

The cover of the manhole opening is fitted with a bolt connection. At least M16 bolts shall be used to
seal the manhole in the tank shell. At least M8 bolts shall be used to seal the manhole in the top dished
end. The bolts shall comply with NEN-EN-ISO 898-1, Class 4.6 as a minimum.

The sealing surfaces of manhole flanges and covers shall be sufficiently flat after the manufacture of the
tank. During assembly, the surfaces of the flanges must fit well together when the flange bolts are
normally tightened. The seal of the manhole cover shall be "leak tight" during the leak tightness test as
indicated in paragraph 4.11.1 of this evaluation guideline.

Gaskets shall be free of asbestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank
manufacturer.
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VII.10

Inspection opening aboveground vertical cylindrical tank <5 m3

Tanks with a volume of less than 1 m3, and tanks where a manhole in the top dished end is not possible
due to a lack of space, must be provided with a cylindrical inspection opening in the top dished end.

Location: Highest point in top dished end.
Dimensions cylindrical inspection opening: Inside diameter with a minimum of 300 mm.

General dimensions of cylindrical inspection openings
See figure VII.6 for the implementation of an inspection opening. The inspection opening components
must comply to table figure VII.6.

1]
1]
g £
3 | di + 120 mm | 2
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I3 dl + 80 mm 2
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1]
100 mm

dl =300 mm
Thickness neck

Figure annex VII1.6: Cylindrical inspection opening aboveground vertical cylindrical tank <5 m3.

dl Inside opening Thickness neck Bolt hole diameter | Thread Number Flange and cover
(mm) (mm) (mm) size thickness (mm)
300 3 10 M8 12 5
The thicknesses stated are after construction.

Table figure annex VI1.6: Minimum dimensions cylindrical inspection opening and associated
components aboveground vertical cylindrical tank <1 m3.

The neck shall not protrude inside the tank. If this is still the case the extension of the neck in the tank
shall be rounded-off.

Requirements for inspection opening sealing
The cover of the inspection opening is fitted with a bolt connection. At least M8 bolts must be used to
close the inspection opening. The bolts must comply with NEN-EN-ISO 898-1, minimum class 4.6.

The sealing surfaces of inspection opening flanges and covers shall be sufficiently flat after the
manufacture of the tank. During assembly, the surfaces of the flanges must fit well together when the
flange bolts are normally tightened.

The seal of the inspection opening cover shall be "leak tight" during the leak tightness test as indicated
in paragraph 4.11.1 of this evaluation guideline.

Gaskets shall be free of asbestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank
manufacturer.

Lifting points aboveground vertical cylindrical tank €5 m3

The tank shall be provided with at least 2 lifting points. Connected (welded) tot the inner tank.

The internal diameter of the lifting hole can be determined in consultation with the purchaser of the tank.
Without requirements of the purchaser, the minimum dimension of the lifting hole shall be at least 60
mm.

Lifting points are placed in such a way that they don’t bother installation works.

The number of lifting points and the thickness of the lifting plates must be designed in such a way that
the empty tank can be lifted safely and that no impermissible mechanical stresses or permanent
deformations can occur in the tank shell or dished ends during lifting, transport and installation.

Lifting only in empty condition.

Connection aboveground vertical cylindrical tank <5 m?3

Connections at the tank:

e  Fluid level indicator / water removal pipe; diameter 1%2" (DN 40). The internal pipe of the fluid level
indicator / water removal pipe shall be provided with a 3 mm pressure equalization hole, fitted as
high as possible in the inner pipe near the tank wall.
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e Vent/ aeration; minimum diameter 1%2" (DN 40), or half the diameter of the filling line in the case the
filling pipe is it is greater than 3” (DN 80).

e  Filling line; minimum diameter 2” (DN 50).

e  Suction connection / suction pipe; based on client specification.

e  Other connections; based on client specification.

Location connections: Tank top.

Connections below the highest liquid level are only allowed when these are in accordance with the
requirements detailed under “Connections below the highest liquid level” described in paragraph 4.4 of
this evaluation guideline. Vertical aboveground tanks <5 m?, with a connection below the highest liquid
level, fall under sub-scope 1C-2.

See paragraph 4.4 of this evaluation guideline, for other requirements regarding the implementation of
connections.

Compartments aboveground vertical cylindrical tank <5 m3 (not permitted)

Compartments in aboveground vertical cylindrical tanks <5 m3 are not permitted.

Example double-walled aboveground vertical cylindrical tank <5 m3

dl

%%\:

@sml

hbb

hz

Detail A

b A ‘
{ min. 25 mm *
I at 3 legs minimal
r : 50 +d1/10
Y / at 4 legs minimal
k< i vy 50 +d1/15
S, smoebl y *
—— /% & min. 25 mm

it I 2

hob

hs

— |

Figure annex VII.7: Example double-walled aboveground vertical cylindrical tank <5 m3

di = External diameter of the tank (960=d1<1 600 mm)
H = Total height of the tank including dished ends and supports
hz = Height of the tank without dished ends
hs = Height bottom tank — surface (minimum 150 mm, maximum 600 mm)
hob = Height bottom dished end
hbb = Height top dished end
slm = Nominal wall thickness tank shell, outer tank (minimum 3 mm)
slmob = Nominal wall thickness bottom dished end, outer tank (minimum 3 mm)
rl = Crown radius of dished ends, inner tank (r1<d1)
r2 = Knuckle radius of dished ends, inner tank (r2<d1/10 of r2=Vd1)
hl = Length of straight flange of dished end, inner tank (h1=20 mm)
L = Leak detection connections (possible location)
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Lt = Extra leak detection connection (plugged shut) by use of leak detection liquid
reservoir system

Double-walled aboveground vertical cylindrical £5 m3

The minimum nominal wall thickness of the outer skin tank shell (s1m) and dished ends (s1mob), is 3
mm.

The double-wall shall be able to carry the exerted forces and distribute them evenly to the inner tank.
The distance between the inner tank and the outer tank should be as small as practically possible, but
large enough for the leak detection system to function properly.

Double-walled tanks do not need to have a manhole in the tank shell. Should this be required then it
shall meet the requirements for a double-walled manhole.

The double wall (outer tank) shall extend over the circumferential seam of the tank shell - top dished end
of the tank in order to create a leak detection area.

The interstitial space shall form one continuous space (compartmentalization is not permitted).

There shall be at least 2 connections available to the interstitial space, suitable to connect a leak
detection system.

Leak detection connection: 1” (DN 25 internal thread)

e Possible leak detection systems:

e BRL-K910;

e leak detection liquid reservoir system.

The interstitial space is suitable for a maximum overpressure of 40 kPa.

Supports aboveground vertical cylindrical tank <5 m3

Legs
The legs shall be able to fully absorb the forces exerted by the tank in such a way that no permanent

deformation of the tank and/or legs can occur

Number off legs: 3 or 4.

Compensation plate: Yes.

Wall thickness compensation plate: Equal to the wall thickness of the tank.

Height bottom tank — surface is minimal 150 mm, maximum 600 mm. Should this height exceed 600
mm, then an additional calculation shall be made and submitted to the certification body for approval.

Placement:

e Welded to the cylindrical part of the single-walled tank. Vertical length of weld seam for 3 legs is at
least 50 + d1/10, for 4 legs 50 + d1/15. See detail A in figure VII.1.

e Welded to the double wall of the double-walled tank. Vertical length of weld seam for 3legs is at
least 50 + d1/10, for 4 legs 50 + d1/15. See detail A in figure VII.7.

e Welded to the bottom on a pitch circle with a radius of at least 0.8 x diameter (d1) of the tank. The
length of the weld seam shall be as long as the largest cross-sectional dimension of the supporting
profile (beam, angle or tube).

Remark: The legs may be considered to be sufficiently strong if they have a moment of resistance of at

least 13,400 mm3 (This corresponds to a tube with a diameter of 80 mm and a wall thickness of 3 mm).

Base plates: Designed such that the tank is adequately supported on the load-bearing surface.

Skirt

The skirt shall be welded to the tank.

Skirt diameter: 0,8 x diameter of the tank (d1).

Wall thickness skirt: minimum 3 mm.

Width of skirt base ring: 50 mm.

Thickness of skirt base ring: 5 mm.

Openings for inspection and ventilation in the skirt:

¢  Number of openings: 2.

e Location of openings in skirt: directly opposite each other.
e Diameter opening: minimum 80 mm.

Welded joints aboveground vertical cylindrical tank <5 m?3

Types of welded joints
Welded joints must be in accordance with NEN-EN12285-2:2005 table 8 “Types of welded joints” for
tank Class B. Joint types 2b is not permitted.
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VII.16

VIIL.17

VII.18

Plate arrangement

The vertical weld seams of the connecting parts of the tank may not be in line with each other.

The high -low of the circumference shell - dished end shall not exceed 1 mm.

Weld seams (longitudinal and circumferential seams of the inner tank) are located at least 25 mm from
the manhole neck, support and connections.

Welding quality
All welds shall at least meet the requirements of NEN-EN-ISO 5817 quality level D.

Other requirements regarding welding in general part of this evaluation guideline.

Protection against corrosion aboveground vertical cylindrical tank <5 m?3

The outside of an aboveground tank must be protected against corrosion.

Paint system:

e Durable paint system with a life expectancy of at least 15 years (high), in accordance with an
atmospheric corrosion category as indicated in NEN-EN-ISO 12944-2.

e  With a paint system in accordance with BRL-K21012 "External paint systems for aboveground steel
storage tanks", the life expectancy can be demonstrated.

e  Forindoor installation: minimum atmospheric corrosion category C2.

e For outdoor installation: minimum atmospheric corrosion category C3. Installing in places with more
corrosive environmental conditions, a paint system suitable for C4, C5 or C5M must be applied
based on the determination of the client / tank installer.

Application paint system:

e In accordance with BRL-K790 “Application of coating systems on steel pipes or steel storage tanks
for liquids” scope 6.

e  Specific or higher requirements set by the supplier of the paint system.

An external paint system is not required for tanks made of high-alloy steel.

As an option, the inside of a tank for storage of fuels can be provided with an coating. For storage of
other liquids, and for which the resistance list (Annex B) of NEN-EN 12285-1:2018 indicates that the
material of the tank is not suitable, an effective coating system must be applied.

Internal coating system:

e For storage tanks with fuels, in accordance with BRL-K779 "Internal coating of steel tanks for
flammable liquids".

e For other liquids: based at client specifications, where a life expectancy of more than 15 years still
applies. Chemical load during 15 years. This lifetime expectation must be documented by the
supplier of the tank.

Application internal coating system:

e For storage tanks with fuels, in accordance with BRL-K790 “Application of coating systems on steel
pipes or steel storage tanks for liquids”.

e  For other liquids based on the requirements of the coating system supplier.

Leak tightness aboveground vertical cylindrical tank <5 m3

Leak tightness test with air (over pressure).

Test pressure tank 30 kPa + 1 kPa
Test pressure interstitial space 40 kPa £ 1 kPa
Remark: Testing of the tank with vacuum is not allowed.

Other requirements and implementation aspects regarding leak tightness testing in BRL-K21051
(general part).

Marking aboveground vertical cylindrical tank <5 m3

Unique tank number stamped at manhole flange facing the nearest tank dished end.
Implementation:

e  With letters/numbers with a height of at least 8 mm.

e AKiwa mark “KK” an either side of the tank number.

Tanks must be provide with a corrosion-resistant identification plate. The identification plate shall be
made of a durable corrosion resistant material (for example brass, bronze, aluminium or stainless steel).
The identification plate must be affixed by means of rivets, or by other similar durable means, on an
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underlying steel strip that is welded to the tank. The identification plate shall be placed on a clearly
visible location on the outside of the tank.

The following information shall be indelibly provided on each tank identification plate:

e name of the certified supplier / tank manufacturer and/or his trademark.

tank number.

year of manufacture (will not apply if the tank number provides this information).

nominal volume of the tank.

diameter.

class B(*).

tank material.

type paint system (indoor C2) (outdoor C3, C4, C5, C5M).

weight of empty tank.

type of leak detection system, when supplied by supplier / tank manufacturer.

e Kiwa-certification mark.

*) Class B may only be stated if the saddles are suitable for a liquid with maximum density 1,9 kg/l. If the
saddles are suitable for a liquid with maximum density 1,0 kg/l, this shall be stated on the identification
plate as follows: sgmax. = 1,0 kg/l.

See paragraph 5.2 of this evaluation guideline, for using the Kiwa-certification mark.
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VIII

Vil

VIII.2

VI3

VIil.4

Product specification aboveground non
cylindrical tank £3 m3

Basics aboveground non cylindrical tank £3 m3

For liquids with a density below 1,1 kg/I.

Tank: atmospheric.

Installation in the Netherlands in accordance with BRL SIKB 7800 recommended.

Maximum filling of storage tank: 95% van de nominal volume.

Suitable for a pressure of 30 kPa during leak tightness test.

Interstitial space suitable for a pressure of 40 kPa. Suitable for a vacuum leak detection system

whereby the kinematic viscosity of the stored liquid does not exceed 5 x 10-3 m?/s.

e  Minimum external protection for outdoor installation: Paint system for an industrial atmosphere with
moderate sulfur dioxide pollution, coastal areas with low salinity (C3).

e  Minimum external protection for indoor installation: Paint system for unheated buildings where
condensation can occur (C2).

Remark: This tank type was previously described in BRL-K798.

Example single-walled aboveground non cylindrical tank €3 m3

=)
1 P
—— g [l
Sl Sl Sl
ope [ Siope 1 A:S:l ope
hs i [ N L]
b |

Figure annex VIII.1: Example single-walled aboveground non cylindrical fank <3 m?.

I = Tank length

b = Tank width

h = Tank height

hs = Height bottom tank — surface (minimum 50 mm)

sl = Nominal wall thickness inner tank, sides, bottom plate and top plate (minimum 3
mm)

P = Fluid level indicator (lowest point of the tank)

Dimensions aboveground non cylindrical tank €3 m3

Tank length (I) — tank width (b) — tank height (h): no restrictions.

Remark: Maximum volume of 3 m3 must not be exceeded. There must be enough space for a manhole
or inspection opening.

Maximum volume 3 m3.

Material aboveground non cylindrical tank £3 m3

The mechanical properties of the tank material shall as a minimum comply with NEN-EN 10025-2 type
S235JR.

See paragraph 4.7 of this evaluation guideline, for more information and additional requirements
regarding material and the use of material.
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VIIL.5
VIII.6
VIIL.7

Dimensioning wall thickness inner tank aboveground non cylindrical tank <3 m3
The minimum nominal wall thickness of the inner tank (s1), sides, bottom plate and top plate is 3 mm.

Construction aboveground non cylindrical tank <3 m3

The total deformation after filling of the entire tank, and if applicable the interstitial space, must not
exceed 2% of the nominal length or width of the tank.

The deformation is measured or demonstrated by means of a calculation.

When determining the deformation, it is measured in the centerline of the length and width of the tank.
No permanent deformation should be visible after filling with water and the medium for leak detection.
The inner tank is filled with water and the leak detection area with the medium for leak detection. If the
tank is equipped with a BRL-K910 leak detection system, the interstitial space need not be included in
the determination of the deformation.

The use of an internal reinforcement plate (baffle) in a non cylindrical tank is permitted, if this plate has
an opening with an internal diameter of at least 600 mm. This opening must be located in such a way
that it provides access for inspection of the complete inside of the tank. Internal reinforcements shall not
obstruct the flow of liquid on the bottom of the tank nor the flow of vapours on the top of the tank.

Manholes aboveground non cylindrical tank €3 m3

Tanks with a volume of more than 1 m3 (1.000 litres) must be provided with at least one manhole.
Location: Tank top.

Options: Cylindrical manhole or rectangular manhole.

Dimensions cylindrical manhole: Inside diameter with a minimum of 600 mm.

Dimensions rectangular manhole: The surface area of the manhole opening for a rectangular manhole
shall at least be equal to the surface area of a cylindrical manhole opening with an inside diameter of
600 mm. The smallest side of this rectangle shall not be smaller than 400 mm.

If more than one manhole is placed on the tank, the distance between the centrelines of the manholes
must be at least 1 000 mm.

Cylindrical manhole
See figure annex VII1.2 for the implementation of a cylindrical manhole. The manhole components must
comply to the requirements of table VIII.2.
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Figure annex VIII.2: Cylindrical manhole aboveground non cylindrical tank <3 m?.

Inside diameter Minimum thickness Bolt hole diameter | Thread Number Flange and cover
manhole (mm) manhole neck (mm) (mm) size thickness (mm)
600 3 10 M8 32 3
The thicknesses stated are after construction.

Table figure annex VII1.2: General dimensions of cylindrical manholes and associated components for a
aboveground non cylindrical tank <3m?.

General dimensions rectangular manhole
See figure annex VII1.3 for the implementation of a rectangular manhole. The manhole components must
comply to the requirements of table VIII.3.
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VIII.8
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Figure annex VIII.3: Rectangular manhole aboveground non cylindrical tank <3 m3.

Smallest side Minimum thickness Bolt hole diameter | Thread Number Flange and cover
rectangular (mm) manhole neck (mm) (mm) size thickness (mm)
400 3 10 M8 X* 3

* Depending on manhole dimensions, sufficiently tight at a leak tightness test at 30 kPa.
The thicknesses stated are after construction.

Table figure annex VIII.3: General dimensions of a rectangular manhole and associated components for
a aboveground non cylindrical tank <3m?,

The manhole neck may extend to a maximum of 20 mm inside the tank body. In order to enable the free
flow in the vapor space of the tank during usage, the protruding neck shall be provided with a hole of at
least 10 mm at the highest point (figure annex VII1.2 and VII1.3 detail Al).

In tanks with an internal coating, the neck of the manhole may not protrude into the tank. Execution in
that case according to figure annex VII1.2 and VIII.3 detail A2.

The manhole cover is fitted with a bolt connection. At least M8 bolts must be used to close the manhole.
The bolts must comply with NEN-EN-ISO 898-1, minimum class 4.6.

The sealing surfaces of manhole flanges and covers shall be sufficiently flat after the manufacture of the
tank. During assembly, the surfaces of the flanges must fit well together when the flange bolts are
normally tightened. The seal of the manhole cover shall be "leak tight" during the leak tightness test as
indicated in paragraph 4.11.1 of this evaluation guideline.

Gaskets shall be free of asbestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank
manufacturer.

Inspection opening aboveground non cylindrical tank £3 m3

Tanks with a volume of less than 1 m3, without a manhole opening, must be provided with an inspection
opening.

Location: Tank top.

Options: Cylindrical inspection opening or rectangular inspection opening.

Dimensions cylindrical inspection opening: Inside diameter with a minimum of 300 mm.

Dimensions rectangular inspection opening: The surface area of the inspection opening for a rectangular
inspection shall at least be equal to the surface area of a cylindrical inspection opening with an inside
diameter of 300 mm. The smallest side of this rectangle shall not be smaller than 250 mm.

Cylindrical inspection opening
See figure annex VII1.4 for the implementation of a cylindrical inspection opening. The components of an
inspection opening must comply to the requirements of table VIIl.4.
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VIII.9
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Figure annex VIll.4: Cylindrical inspection opening aboveground non cylindrical tank <3 m>.
dl Inside diameter Thickness neck Bolt hole diameter | Thread Number Flange and cover
opening (mm) (mm) (mm) thickness (mm)
300 3 10 M8 12 3

The thicknesses stated are after construction.

Table figure annex VIII.4: Minimum dimensions of cylindrical inspection opening and associated
components for a aboveground non cylindrical tank <3m?.

Rectangular inspection opening
See figure annex VII1.5 for the implementation of a rectangular inspection opening. The components of

an inspection opening must comply to the requirements of table VIII.5.
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Figure annex VII1.5: Rectangular inspection opening aboveground non cylindrical tank <3 m?®
Smallest side Minimum thickness Bolt hole diameter | Thread Number Flange- and cover
rectangular (mm) neck (mm) (mm) size thickness (mm)
250 3 10 M8 X* 3

* Depending on inspection opening dimensions, sufficiently tight at a leak tightness test at 30 kPa.
The thicknesses stated are after construction.

Table figure annex VIII.5: General dimensions of a rectangular inspection opening and associated
components aboveground non cylindrical tank <3m?

The manhole neck may extend to a maximum of 20 mm inside the tank body. In order to enable the free
flow in the vapor space of the tank during usage, the protruding neck shall be provided with a hole of at
least 10 mm at the highest point (figure annex VIIl.4 and VIII.5 detail Al).

In tanks with an internal coating, the neck of the inspection opening may not protrude into the tank.
Execution in that case according to figure annex VIII.4 and VIII.5 detail A2.

The cover of the inspection opening is fitted with a bolt connection. At least M8 bolts must be used to
close the manhole. The bolts must comply with NEN-EN-ISO 898-1, minimum class 4.6.

The sealing surfaces of inspection opening flanges and covers shall be sufficiently flat after the
manufacture of the tank. During assembly, the surfaces of the flanges must fit well together when the
flange bolts are normally tightened. The seal of the inspection opening cover shall be "leak tight" during
the leak tightness test as indicated in paragraph 4.11.1 of this evaluation guideline.

Gaskets shall be free of asbestos, of one-piece and without inserts and fully resistant to the stored liquid.
The resistance to the stored liquid must be demonstrated and documented by the supplier / tank
manufacturer.

Lifting points aboveground non cylindrical tank £3 m3
The tank shall be provided with at least 2 lifting points. Connected (welded) to the inner tank.
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VIIIL.10
VIILL.11
VIIL12
VIIL.13

The internal diameter of the lifting hole can be determined in consultation with the purchaser of the tank.
Without requirements of the purchaser, the minimum dimension of the lifting hole shall be at least 60
mm.

Lifting lugs are placed in such a way that they don’t bother installation works.

The number of lifting points and the thickness of the lifting plates must be designed in such a way that
the empty tank can be lifted safely and that no impermissible mechanical stresses or permanent
deformations can occur in the tank during lifting, transport and installation.

Lifting only in empty condition.

Connections aboveground non cylindrical tank €3 m3

Connections at the tank:

e  Fluid level indicator / water removal pipe; diameter 1%2" (DN 40); every, positioned on top of the tank
in such a wat that the lowest point of the tank can be reached. The internal pipe of the fluid level
indicator / water removal pipe shall be provided with a 3 mm pressure equalization hole, fitted as
high as possible in the inner pipe near the tank wall.

e Vent/ aeration; minimum diameter 1%2" (DN 40), or half the diameter of the filling line in the case the
filling pipe is it is greater than 3” (DN 80).

e Filling line; diameter based on specifications of the client.

e  Suction connection / suction pipe; based on client specification.

e Other connections; based on client specification.

Location connections: Tank top.

Connections below the highest liquid level are only allowed with due observance of other requirements
for connections in paragraph 4.4 of this evaluation guideline. Aboveground non cylindrical tanks <3 m3,
with a connection below the highest liquid level, are covered by scope and sub-scope 1D-2.

See paragraph 4.4 of this evaluation guideline, for other requirements regarding the implementation of
connections.

Supports aboveground non cylindrical tank <3 m?3

The supports must be able to fully absorb the tank weight when fully filled, without impermissible
deformation. The tank manufacturer shall be able to submit a strength calculation.

The supports must always be welded to the tank.

Minimum height between the surface and bottom of the tank shall be 50 mm.

The wall thickness of supports is at least 3 mm.

A double-walled type must be able to absorb and transfer the pressure at the outer tank, caused by the
support, evenly to the inner tank.

Slope of aboveground non cylindrical tank <3 m3

The tank supports must be constructed in such a way that the bottom of the tank, if installed on a
horizontal flat surface, has a slope of at least 1:100. The slope of the tank must be directed towards the
fluid level indicator / water removal pipe (lowest point of the tank).

Remark: If a tank has a bottom plate with a “cross seam”, the lowest point is in the center of the “cross
seam”.

The slope of the tank towards the fluid level indicator / water removal pipe is not applicable for tanks
used for the storage of lubricating oil. In this case, the supplier of the tank must clearly state that the tank
is intended for the storage of lubricating oil only.

Compartments aboveground non cylindrical tank <3 m3 (not allowed)

Compartments in aboveground non cylindrical tanks <3 m?® are not allowed.
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VIIl.L14 Example double-walled aboveground non cylindrical tank <3 m3
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Figure annex VIII.6: Example double-walled aboveground non cylindrical tank <3 m?
Tank length (including double wall)

| =

b = Tank width (including double wall)

h = Tank height (including double wall)

sl = Nominal wall thickness inner tank, sides, bottom- and top plate (minimum 3
mm)

s2 = Interstitial space, distance between inner and outer tank (no requirements)

s3 = Nominal wall thickness outer tank, sides and bottom plate (minimum 3 mm)

L = Leak detection connections (at least 2 on highest point of interstitial space)

Lt = Extra connection (blinded) interstitial space when a leak detection liquid

reservoir system is used

VII.15 Double walled aboveground non cylindrical tank €3 m3
The minimum nominal wall thickness outer tank, sides and bottom plate (s3), is 3 mm.

The distance between inner and outer tank (s2) should be as small as practically possible, but large
enough for the leak detection system to function properly. Changes in volume of the leak detection area
as a result of temperature and liquid level in the inner tank must not affect the functioning of the leak

detection system.
The interstitial space shall form one continuous space (compartmentalization is not permitted).

The interstitial space (outer skin) is installed such that it covers at least 95% of the nominal volume of

the tank.

The interstitial space is provided with at least two 1” (DN 25 internal tread), for installation of the leak

detection system. The connections shall be at the highest point, located at each tank end.

Leak detection system options:
e BRL-K910 leak detection system;
e Leak detection liquid reservoir system.

The manhole neck may extend to a maximum of 20 mm inside the tank body. In order to enable the free
flow in the vapor space of the tank during usage, the protruding neck shall be provided with a hole of at

least 10 mm at the highest point.

VIII.L16 Welded joints aboveground non cylindrical tank <3 m3

Types of welded joints

Welded joints must be in accordance with NEN-EN12285-2:2005 Table 8 “Types of welded joints” for

tank Class B.

The corners of the tank must be connected with an outside corner weld.

Types of welded joints for compartments (7a, 7b, 8) are not applicable. Joint 9 can be used for
reinforcements inside the tank.

Welding quality
All welds shall at least meet the requirements of NEN-EN-ISO 5817 quality level D.

Other requirements regarding welding in general part of this evaluation guideline.
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VIIL17
VIII.18
VIIL19

Protection against corrosion aboveground non cylindrical tank <3 ms3

The outside of an aboveground tank must be protected against corrosion.

Paint system:

e Durable paint system with a life expectancy of at least 15 years (high), in accordance with an
atmospheric corrosion category as indicated in NEN-EN-ISO 12944-2.

e With a paint system in accordance with BRL-K21012 "External paint systems for aboveground steel
storage tanks", the life expectancy can be demonstrated.

e  Forindoor installation: minimum atmospheric corrosion category C2.

e For outdoor installation: minimum atmospheric corrosion category C3. Installing in places with more
corrosive environmental conditions, a paint system suitable for C4, C5 or C5M must be applied
based on the determination of the client / tank installer.

Application paint system:

e In accordance with BRL-K790 “Application of coating systems on steel pipes or steel storage tanks
for liquids” scope 6.

e  Specific or higher requirements set by the supplier for the paint system.

An external paint system is not required for tanks made of high-alloy steel.

As an option, the inside of a tank for storage of fuels can be provided with an coating. For storage of
other liquids, and for which the resistance list (annex B) of NEN-EN 12285-1:2018 indicates that the
material of the tank is not suitable, an effective coating system must be applied.

Internal coating system:

e For storage tanks with fuels, in accordance with BRL-K779 "Internal coating of steel tanks for
flammable liquids".

e For other liquids: based at client specifications, where a life expectancy of more than 15 years still
applies. Chemical load during 15 years. This lifetime expectation must be documented by the
supplier of the tank.

Application internal coating system:

e For storage tanks with fuels, in accordance with BRL-K790 “Application of coating systems on steel
pipes or steel storage tanks for liquids”.

e  For other liquids based on the requirements of the coating system supplier.

Leak tightness test aboveground non cylindrical tank €3 m3

Leak tightness test with air (over pressure).

Test pressure tank 30 kPa £ 1 kPa
Test pressure interstitial space 40 kPa + 1 kPa
Remark: Testing of the tank with vacuum is not allowed.

Other requirements and implementation aspects regarding leak tightness testing in general part of this
evaluation guideline.

Marking aboveground non cylindrical tank <3 m3

Unique tank number stamped at one of the locations below:

e atthe manhole flange or neck (if possible);

e ator near the lifting plate of the tank;

e ata strip welded to the tank;

e place designated by the manufacturer in consultation with the certification body.

Tanks must be provide with a corrosion-resistant identification plate. The identification plate shall be
made of a durable corrosion resistant material (for example brass, bronze or stainless steel).

The identification plate must be affixed by means of rivets, or by other similar durable means, on an
underlying steel strip that is welded to the tank. The identification plate shall be placed on a clearly
visible location on the outside of the tank.

The following information shall be indelibly provided on each tank identification plate:

¢ name of the certified supplier / tank manufacturer and/or his trademark.

tank number.

year of manufacture (will not apply if the tank number provides this information).

nominal volume of the tank.

type paint system for indoor installation (minimum C2)*.

type paint system for outdoor installation (minimum C3).

Kiwa-certification mark.
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) If a paint system according to atmospheric corrosion category C2 has been applied, the tank may only
be installed indoors.

See paragraph 5.2 of this evaluation guideline, for using the Kiwa-certification mark.
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IX Product specification spill containers,

under storage tanks or barrels

IX.1 Basics spill containers under storage tanks or barrels

e  For collecting of spillage under storage tanks or barrels.

e Suitable for collecting of liquids with density below or equal to 1,9 kg/l.

e Installation of spill container in the Netherlands in accordance with BRL SIKB 7800 recommended.

e In case a spill container is used as a soil protection facility, the reception capacity of the spill
container must be in accordance with the requirements of the client.

e For outdoor installation, carbon steel spill containers must be provided with a paint system for an
industrial atmosphere with moderate sulfur dioxide pollution, coastal areas with low salinity (C3) as
a minimum.

e Forindoor installation, carbon steel spill containers must be provided with a paint system for
unheated buildings where condensation can occur (C2) as a minimum.

e Instead of a paint system, the spill container may also be galvanized.

e A paint system or hot-dip galvanizing is not applicable for spill containers made from high-alloy
steel.

Remark: Spill containers where previously described in BRL-K792.

IX.2 Example spill container for a storage tank

a (tank - spill container) a (tank - spill container)
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Figure annex IX.1: Example spill container for storage tanks.
Spill container length

| =
b = Spill container width
h = Spill container height
hs = Height bottom spill container - surface (minimum 50 mm)
sl = Nominal wall thickness spill container, side and bottom
a = Distance between the walls of the spill container and the horizontal projection of
the tank (minimum 100 mm)
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IX.3 Example spill container for barrels
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Figure annex IX.2: Example spill container for barrels.

Spill container length

Spill container width

Spill container height

Height bottom spill container — surface (minimum 50 mm)

Height raised edge (minimum of 50 mm higher than grate)

Nominal wall thickness spill container, sides and bottom

Distance between the walls of the spill container and the horizontal projection of
the barrel (minimum 20 mm)

Distance between the walls of the spill container and barrel front (horizontal
projection) in horizontal position (minimum 300 mm)
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IX.4 Dimensions spill container

Length (I) — width (b) — height (h) of the spill container: no restrictions.

Distance between spill container and tank / barrel:

When placed in the spill container

The distance (a) between the walls of the spill container of the spill container and the horizontal
projection of the barrel tank must be at least 100 mm. For barrels is this distance (a) 20 mm.

When placed above the spill container

The imaginary distance (a) between the walls of the spill container and the horizontal projection of the
tank must be at least 100 mm. For barrels is this distance 20 mm. When barrels are placed in horizontal
position, the distance (z) at the barrel front is at least 300 mm.

IX.5 Design of the spill container

Drain facilities in the spill container are not allowed.

Three sides of the spill container for barrels must have a raised edge. This raised edge is 50 mm higher
than the grate with the barrels placed. The raised edge should prevent barrels from being placed halfway
above the spill container.

The bottom of the spill container should be place at least 50 mm above the surface. The bottom must be
stiffened in such a way that the full weight of the tank(s) or drums can be supported in a 100% filled
condition. The supplier / manufacturer must be able to submit a strength calculation for this purpose.

IX.6 Material spill container

The mechanical properties of the spill container material shall as a minimum comply with NEN-EN
10025-2 type S235JR.

Spill containers can be made of an another material, for example high-alloy steel, aluminium or
aluminium alloys. This is allowed when the highest occurring calculated stress o is lower than the lowest
of the following values:

0<0,75Re or 0<05Rm

whereby
Re =  apparent yield strength for steels or guaranteed 0,2%-proof strenght for steels with no
clearly-defined yield point (1 % for austenitic steels)
Rm =  guaranteed minimum tensile strength
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IX.7

IX.8

IX.9

IX.10

IX.11

IX.12

For welded spill containers, the Re/Rm ratio should not exceed 0,85. The values of Re and Rm to be
used are the specified minimum values according to the material standards.

Remark: The type specification of high-alloy steel plates must correspond to the specifications in NEN-
EN 10088-1 t/m 3. For aluminium and aluminium alloys, this must correspond to NEN-EN 485-1 to 4,
NEN-EN 573 1,2,3 and 5 or NEN-EN 1396.

See paragraph 4.7 of this evaluation guideline, for more information and additional requirements
regarding material and the use of material.

Dimensioning wall thickness spill container

The minimum nominal wall thickness of the spill container (s1), side and bottom is in accordance with
table IX.1-1.

. Capacity (1) in m3
Density (p) <05 05<I<5 5<1<10 1> 10
0= 1,0 kgl 15 3 3 5
1.0 <p = 1,9 kgl 15 3 5 5

Table IX.1-1: Minimum wall thickness (s1) side and bottom spill container in mm.

Construction spill container

In the event of leakage from tank or barrels, the construction of the spill container may not deform in

such a way that the spill container is unsuitable for the application. To this, the supplier / manufacturer

must be able to submit a strength calculation or demonstrate this by a strength test.

Explanation:

1. Atthe strenght calculation the density of the liquid must be taken into account.

2. When tanks or barrels are placed in or on the spill container, the construction must be designed in
such a way that it is always possible to inspect and clean the spill container.

3. If the spill container, intended for barrels, may be moved internally by means of a forklift truck, the
construction must be strong enough to bear the full weight of the barrels in filled condition during the
movement. The supplier / manufacturer must indicate this on the spill container.

Lifting points spill container

The supplier / manufacturer must design the lifting points in such a way that, during transport and
installation, no impermissible mechanical stresses or permanent deformations can occur at the sides
and bottom of the spill container. Options to eliminate stresses are: 4 lifting points, forklift pockets, or
otherwise.

Explanation: A spill container intended for tanks may only be lifted with empty tanks, whereby no
deformation or damage to the spill container may occur.

Welded joints spill container

Types of welded joints
Welded joints must be welded trough or welded from both sides.

Welding quality
All welds shall at least meet the requirements of NEN-EN-ISO 5817 quality level D (steel) or NEN-EN-
1ISO 10042 quality level D (aluminium).

Testing at liquid-tightness spill container

Testing at liquid-tightness must be done by filling the spill container entirely with water or by another
comparable method. A comparable method must be accepted by the certification body.

Other requirements and implementation aspects regarding liquid tightness testing in general part of this
evaluation guideline.

Protection against corrosion spill container

A spill container must be protected against corrosion.

Paint system

e Durable paint system with a life expectancy of at least 15 years (high), in accordance with an
atmospheric corrosion category as indicated in NEN-EN-ISO 12944-2.
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e With a paint system in accordance with BRL-K21012 "External paint systems for aboveground steel
storage tanks", the life expectancy can be demonstrated.

e Forindoor installation: minimum atmospheric corrosion category C2.

e  For outdoor installation: minimum atmospheric corrosion category C3. Installing in places with more
corrosive environmental conditions, a paint system suitable for C4, C5 or C5M must be applied
based on the determination of the client / tank installer.

Application paint system:

e In accordance with BRL-K790 “Application of coating systems on steel pipes or steel storage tanks
for liquids” scope 6.

e  Specific or higher requirements set by the supplier for the paint system.

An external paint system is not required for spill containers made of high-alloy steel, aluminium or
aluminium alloys.

Galvanizing
A spill container may be hot-dip galvanized. The starting point is that a comparable level of protection is

obtained as with the application of a paint system.

e Hot-dip galvanizing must be carried out in accordance with NEN-EN-ISO 1461.
e  Minimum zinc layer thickness for plate thicknesses between 1,5 and 3 mm is 45 um. For plate
thicknesses between 3 and 6 mm, the minimum zinc layer thickness is 55 pm.

Important aspects during hot dip galvanizing:

e The steel surface of the spill container must be free from rust, before hot-dip galvanizing. No mill
scale may remain on the steel.

e  Purity of the zinc in the zinc melt.

e Control of the conditions during galvanizing (temperature of the steel, temperature of zinc melt etc.).

e The measurements required along with the required measuring equipment.

Electrolytic galvanizing
For electrolytic galvanizing is a comparable level of protection required as could be obtained with the
application of a paint system.

Electrolytic galvanizing must be carried out in according with NEN-EN-ISO 2081.

Marking spill container

Unique spill container number stamped at the edge of the spill container. Way of marking:
e |etters / numbers of at least 8 mm;
e Kiwa mark at both side sides of the number.

Spill containers must be provided with a corrosion-resistant identification plate. The identification plate
shall be made of a durable corrosion resistant material (for example brass, bronze or stainless steel).
The identification plate must be affixed by means of rivets, or by other similar durable means, on an
underlying steel strip that is welded to the spill container. The identification plate shall be placed on a
clearly visible location on the outside of the spill container.

The following information shall be indelibly provided on each spill container identification plate:

¢ name of the certified supplier / tank manufacturer and/or his trademark.

e spill container number.

e year of manufacture (will not apply if the spill container number provides this information).

e capacity of the spill container in m3.

e suitable for internal transport, when applicable.

¢ maximum density of the liquid.

e type paint system for indoor installation (minimum C2)*.

e type paint system for outdoor installation (minimum C3).

¢ Kiwa-certification mark.

&) If a paint system according to atmospheric corrosion category C2 has been applied, the spill container
may only be installed indoors

See paragraph 5.2 of this evaluation guideline, for using the Kiwa-certification mark.
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X.1

X.2

X.3

Product specification spill containers,

(drip trays)

Basics spill containers (drip trays)

e For collecting of spillage when connecting or disconnecting filling or suction hoses.

e The steel of the spill container (drip tray) shall be resistant to the stored product.

e Installation of the spill container (drip tray), in combination with a tank installation, in the Netherlands
in accordance with BRL SIKB 7800 recommended.

e If the fill or suction connection is not placed directly on the tank, the reception capacity of the spill
container (drip tray) shall be at least 65 litres.

e If the fill or suction connection is placed directly on the tank, the reception capacity of the spill
container shall be at least 5 litres.

e For outdoor installation, carbon steel spill containers (drip trays) must be provided with a paint
system for an industrial atmosphere with moderate sulfur dioxide pollution, coastal areas with low
salinity (C3), as a minimum.

e Forindoor installation, carbon steel spill containers (drip trays) must be provided with a paint system
for unheated buildings where condensation can occur (C2) as a minimum.

e Instead of a paint system, the spill container (drip tray) may also be galvanized.

e A paint system or hot-dip galvanizing is not applicable for spill containers (drip trays) made from
high-alloy steel.

Remark: Drip trays where previously described in BRL-K748.

Example spill container (drip tray) 65 litre

—

_L_ i Tmax. collection capacity

|_q th T — O_h
—7 S
T

Figure annex X.1: Example spill container (drip tray) 65 litre.
Length of spill container (drip tray)

| =

b = Width of spill container (drip tray)

h = Height of spill container (drip tray))

hs = Height bottom spill container (drip tray) — surface (minimum 50 mm)
hd = Height pipe entry (minimum 50 mm)

sl = Nominal wall thickness of spill container (drip tray) sides and bottom

Dimensions 65 litre spill container (drip tray)

Length (1) — width (b) — height (h) of the spill container (drip tray): no restrictions. However, the distance
from the pipe entry to the edge of the drip tray and the height of the upright edge shall be taken into
account.

Distance of pipe entry to the edge of the spill container (drip tray): 250 mm.

Height of upright edge: at least 100 mm (the upright edge shall be sufficiently high to meet the reception
capacity of 65 litres).

Height bottom spill container (drip tray) — surface (hs): minimum 50mm.

The height of the pipe entry (hd): at least 50 mm above the bottom of the drip tray, whereby the
difference between the internal diameter of the pipe entry and the external diameter of the pipe is at
least 20 mm.
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X.4

X.5

X.6

X.7

X.8

Example spill container (drip tray) 5 litre

]

h |hd—L|— max. collection capacity
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Figure annex X.2: Example spill container (drip tray) 5 litre.

Length of spill container (drip tray)

| =

b = Width of spill container (drip tray)

h = Height of spill container (drip tray))

hd = Height bottom spill container (drip tray) — surface (minimum 50 mm)
sl = Nominal wall thickness of spill container (drip tray) sides and bottom

Dimensions 5 litre spill container (drip tray)

The minimum surface area of the bottom of the drip tray shall be 300 x 300 mm.

The drip tray shall be sufficiently high to meet the reception capacity of 5 litres.

The height of the pipe entry (hd): at least 50 mm above the bottom of the drip tray, whereby the
difference between the internal diameter of the pipe entry and the external diameter of the pipe is at
least 20 mm.

Design of spill container (drip tray); general

A spill container (drip tray) shall not have a drain facility and shall be protected against the ingress of rain
by means of a lockable lid. If the lid is in the open position, there shall be a provision to prevent the lid
from accidentally closing.

A 65 litre drip tray shall have at least two ventilation openings. These openings shall be located above
the maximum liquid level and shall have a provision to prevent rainwater from easily collecting in the drip
tray. The effective area of these openings shall be150 cmz2.

Drip trays of 5 litres do not need to be provided with ventilation openings.

Material spill container (drip tray)

The mechanical properties of the spill container (drip tray), and when applicable the fixed support,
material shall as a minimum comply with NEN-EN 10025-2 type S235JR.

Spill containers (drip trays) can be made of an another material, for example high-alloy steel, aluminium
or aluminium alloys. This is allowed when the highest occurring calculated stress o is lower than the
lowest of the following values:

0<0,75Re or 0<05Rm

whereby

Re =  apparent yield strength for steels or guaranteed 0,2%-proof strenght for steels with no
clearly-defined yield point (1 % for austenitic steels)

Rm =  guaranteed minimum tensile strength

For welded spill containers (drip trays), the Re/Rm ratio should not exceed 0,85. The values of Re and
Rm to be used are the specified minimum values according to the material standards.

Remark: The type specification of high-alloy steel plates must correspond to the specifications in NEN-
EN 10088-1 t/m 3. For aluminium and aluminium alloys, this must correspond to NEN-EN 485-1 to 4,
NEN-EN 573 1,2,3 and 5 or NEN-EN 1396.

See paragraph 4.7 of this evaluation guideline, for more information and additional requirements
regarding material and the use of material.

Protruding pipe connections spill container (drip tray)

The pipe connections shall protrude at least 50 mm above the ground surface. The difference between
the internal diameter of the pipe entry in the drip tray and the external diameter of the pipe shall be at
least 20 mm in order to ensure a good seal.
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X.9

X.10

X.11

X.12

X.13

X.14

X.15

Dimensioning wall thickness spill container (drip tray)

The minimum nominal wall thickness of the spill container (drip tray), side and bottom plate is 3 mm.

Construction spill container (drip tray)

The construction of the spill container (drip tray) shall be such that no permanent deformation can occur
should the drip tray be filled with product caused by spills and/or emptying of hoses and pipes The
supplier / manufacturer shall submit a strength calculation or demonstrate the strength of the drip tray
construction by means of a strength test.

Installation of the spill container (spill container)

65 Litre spill container (drip tray) when placed on the ground

The bottom of the drip tray shall be placed at least 50 mm above the ground.

Explanation: To meet this requirement, (loose) consoles or legs shall be used that are placed under the
bottom plate of the spill container (drip tray). The consoles or legs shall be affixed or welded to the spill
container (drip tray).

65 litre spill container (drip tray) when hung on the wall
The spill container (drip tray) construction shall be sufficiently strong when hung on the wall.

5 Litre spill container (drip trays) are usually installed directly on the tank, whereby the connection can
be part of the filling line or suction line.

Welded joints spill container (drip tray)

Types of welded joints
Welded joints must be welded trough or welded from both sides.

Protruding connections (e.g. sockets, nipples, flanges, etc.) in the spill container (drip tray) shall be
welded on both sides.

Welding quality
All welds shall at least meet the requirements of NEN-EN-ISO 5817 quality level D (steel) or NEN-EN-
ISO 10042 quality level D (aluminium).

Strenght test spill container (drip tray)

The strength of each type of spill container (drip tray) shall be demonstrated once. This can be done by
means of a strength calculation or strength test.

For the strength test the spill container (drip tray) shall be in the assembled condition and filled with
water to the maximum reception capacity for a period of 24 hours. As a result of this test, the drip tray
shall not collapse or leak.

Testing at liquid tightness spill container (drip tray)

Testing at liquid-tightness must be done by filling the spill container (drip tray) entirely with water or by
another comparable method. A comparable method must be accepted by the certification body.

Other requirements and implementation aspects regarding liquid tightness testing in general part of this
evaluation guideline.

Protection against corrosion spill container (drip tray)

A spill container (drip tray) must be protected against corrosion.

The paint system to be used must provide sufficient protection against the conditions at the installation

location.

For outdoor installation:

e A paint system that provides sufficient protection in an industrial atmosphere, moderate sulfur
dioxide pollution and coastal areas with low salinity (C3).

For indoor installation:

e A paint system that provides sufficient protection in an unheated building where condensation can
occur (C2).

In general, the following applies to a paint system on a spill container (drip tray):
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e An life expectancy of 5 years at in above mentioned environments.

e The paint system to be used must be documented in the IQC-scheme, including the associated
documentation from the paint supplier, which records the intended life expectancy and warranty of
the paint system.

e To check the adhesion, a cross cut test must be carried out in accordance with NEN-EN-ISO 2409.
A procedure must be drawn up for implementation. The frequency must be recorded in the IKB
schedule. The result of the test must be at least class 2 according to NEN-EN-ISO 2409.

e The design must be suitable for proper application of a paint system. All surfaces that require paint
must be easily accessible and sharp transitions must be avoided.

e If the customer / user of the spill container (drip tray) indicates that the environmental conditions are
more severe, it must be stated in writing that the standard paint system is not suitable. In such
cases, an better paint system should be offered.

e ltis not allowed to use different paint systems through each other.

Important aspect for paint application:

e Control of the critical environmental conditions (temperature, relative humidity, dew point,
workspace requirements, etc.).

e Data regarding the highest and lowest limits for the dry film thickness and the overcoating interval.

e Required measurements and necessary measurement equipment.

e The way the surface must be prepared (procedure for surface cleaning, blasting, decreasing, etc.)

e A procedure describing how to ensure the adhesion of paint at the welding seams. After welding,
the surface of the weld and the heat affected zone, must be pre-treated for coating application.
Options are: blasting to Sa 2% according to NEN-EN-ISO 8501-1, hand tool cleaning, or
passivation.

e A procedure for providing aftercare (in case repairs need to be made to a damaged tank). This
procedure must indicate which paint system was initially applied and how restoration can be carried
out, including preparation, precautions and pre-treatment.

The following assessment guidelines can be used:

e BRL-K758 “Coating compatibility of metal products to be coated;

e BRL-K21012 “Exterior paint systems for steel aboveground storage tanks”;

e BRL-K790 “Application of coating systems on steel pipes or steel storage tanks for liquids”.

When the supplier / manufacturer of the spill container (drip tray) the paint system is apply in accordance
with BRL-K790, than is this recognized as an acceptable evidence the paint requirements are full filled.

An external paint system is not required for spill containers (drip trays) made of high-alloy steel,
aluminium or aluminium alloys.

Galvanizing
A spill container (drip tray) may be hot-dip galvanized. The starting point is that a comparable level of
protection is obtained as with the application of a paint system.

e Hot-dip galvanizing must be carried out in accordance with NEN-EN-ISO 1461.
¢  Minimum zinc layer thickness for plate thicknesses between 1,5 and 3 mm is 45 pm. For plate
thicknesses between 3 and 6 mm, the minimum zinc layer thickness is 55 um.

Important aspects during hot dip galvanizing:

e The steel surface of the spill container must be free from rust, before hot-dip galvanizing. No mill
scale may remain on the steel.

e  Purity of the zinc in the zinc melt.

e Control of the conditions during galvanizing (temperature of the steel, temperature of zinc melt etc.).

e The measurements required along with the required measuring equipment.

Electrolytic galvanizing
For electrolytic galvanizing is a comparable level of protection required as could be obtained with the
application of a paint system.

Electrolytic galvanizing must be carried out in according with NEN-EN-ISO 2081.

Marking spill container (drip tray)

Unique spill container number stamped at the edge of the spill container (drip tray). Way of marking:
e letters / numbers of at least 8 mm;
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e Kiwa mark at both side sides of the number.

Spill containers (drip trays) must be provided with a corrosion-resistant identification plate. The
identification plate shall be made of a durable corrosion resistant material (for example brass, bronze or
stainless steel). The identification plate must be affixed by means of rivets, or by other similar durable
means, on an underlying steel strip that is welded to the spill container. The identification plate shall be
placed on a clearly visible location on the outside of the spill container (drip tray).

The following information shall be indelibly provided on each spill container identification plate:

e name of the certified supplier / tank manufacturer and/or his trademark.

spill container number.

year of manufacture (will not apply if the spill container number provides this information).
capacity in litres.

Kiwa-certification mark.

See paragraph 5.2 of this evaluation guideline, for using the Kiwa-certification mark.
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Model IQC-scheme (example)

XI.1 1QC-scheme
The supplier / tank manufacturer shall have an internal quality assurance scheme (IQC-scheme)
implemented in his factory. This IQC-scheme is an overview of the internal and quality controls that the
supplier / tank manufacturer performs during production. The IQC-scheme contains a schematic
overview of all controls that relate to the production of tanks and/or spill containers.
The 1QC-scheme consists of the following components:
e  Which inspections are carried out by the supplier / tank manufacturer.
o What is specifically inspected.
e  Which test method is used.
e What is the inspection frequency.
e The method of registration regarding the inspection performed and the results obtained.
Example
B Process control
No. | Subjects to be To be checked upon | Way of control Instruction no. | Control frequency | Way of registration
checked
1 Cutting plates Working instruction /
drawing
11 Dimensions (Inspection (Procedure ....) | (Every plate) (Production form ...).
equipment)
12 Circumference dished | (Inspection (Procedure ....) | (Every plate) (Production form ...).
end eguipment)
2 Plate forming Working instruction /
drawing
21 Dimensions after (Inspectie (Procedure ....) | (Every plate) (Production form ...).
forming eguipment)
2.2 Tolerance roundness: | (BRL-K21051 § (Procedure ....)
Max. £1,5% 4.8)
3
3.1
3.1
4
4.1
4.1
The final IQC-scheme is a proprietary scheme. After all, each company has its own working practises
and methods. It is therefore important that the IQC-scheme corresponds with the working practices and
methods within the company, but at the same time is in conformance with the requirements of this
evaluation guideline.
XI.2 Checklist

A checklist contains a registration of all relevant production steps, checks and inspections. The checklist
is traceable to the tank or spill container to be produced and is kept up to date during production by the
employees of the supplier / manufacturer. The checklist also gives the production stage of the tank or
spill container.

The term production card can also be used instead of checklist.
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Example checklist

Supplier / Manufacturer

Order number:

Production number: Client: Drawing no.:

Tank volume (m3): Type: Material tank:

Tot. tank length (mm): Cylindrical length (mm): Diameter tank (mm):
Wall thickness tank: Wall thickness outer tank

Dimensions manhole:

Number of lifting lugs: Dimensions hoisting hole:

Connections: Filling DN 80
Vent/aeriation DN ..
Suction

Fluid level indication

Extra connections

Check internal quality department

[ Internal Status: Employees(s)
[ Kiwa Date:
Activities Accepted

N n/a Signature Name of employee Remarks

1.0 |Cutting of plate Charge:

2.0 |Bending/setting

3.0 |Etc.

OOC0O;;)<
OC ..
OO ..

XI1.3  Quality system

The supplier / manufacturer can also set up a documented quality system.

If an organization has a quality system based on NEN-EN-ISO 9001, then where possible, reference can
be made to procedures or instructions that form part of this quality system.

Kiwa can provide the supplier / manufacturer with an example of a quality system.
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CE marking (informative)

If the essential characteristics of NEN-EN 12285-2:2005 are met, the tank can be provided with the CE

marking.

Remark: CE marking can only be applied to aboveground tanks for the storage of fuel intended for the
supply of building heating / cooling systems and of water not intended for human consumption.

The essential characteristics detailed in NEN-EN 12285-2:2005 are listed in the table below. CE marking
in NEN-EN 12285-2:2005 is related to the EU Construction Products Directive (89/106/EEC), which has
been replaced by Construction Products Regulation (EU 305/2011.

EN 12285-2:2005 Table ZA.1 — Relevant clauses

Essential characteristics Requirement clauses in Levels Notes
this (or another) and/or
European Standard classes
Reaction to fire 4.13 Class A.1 CWEFT (uncoated steel)
Mechanical resistance and class
stability pass/fail
— wall thickness 43.6.1
— welding 4.11.4
Internal pressure 5 class
Permeability 4.11.4,5 passf/fail
Release of dangerous 4.1.2* (4.12) less than ... ppm
substances (normally NPD unless
protective coating used)
Durability (against 4.14 pass/fail
corrosion)

*4.1.2, wrong in EN 12285-2:2005, corrected to 4.12.
CWFT= classification without further testing
NPD= no performance determined

Essential characteristics for CE marking in BRL-K21051/01

EN 12285-2:2005

BRL-K21051/01 dated 01-04-2022

4.13 Reaction to fire

Uncoated steel tanks are classified in Class Al
without further testing according to Commission
Decision 94/611/EC as amended.

Steel tanks coated with a substance containing in
excess of 1 % organic content shall be subject to
material test according to EN 13501-1.

Tanks without a paint system are also
classified as Class Al in BRL-K21051/01. If a
steel tank is equipped with a paint system that
contains more than 1% organic matter, it shall
be additionally subjected to a material test in
accordance with NEN-EN 13501-1.

4.3.6.1 Material thickness

The nominal wall thickness of inner tank shell,
outer tank shell and dished ends shall be
declared by the manufacturer in rounded
millimeters, and shall be at least as given in Table
3.

Requirement in BRL-K21051/01 is equivalent,
see:

V.5 Dimensioning wall thickness inner tank
EN 12285-2:2005

and

V.15 Double-walled aboveground tank in
accordance with EN 12285-2:2005

4.11.4 Welding procedures, welders
qualification

Welding procedures shall be in accordance with
EN ISO 15607, EN 288-2, EN ISO 15614-1 and
welders qualifications shall be in accordance with
EN 287-1.

Requirement in BRL-K21051/01 is equivalent,
see:

4.9.3 Welding procedure specification
(WPS) and welding procedure specification
and

4.9.5 Welder qualification

5 Testing assessment and sampling methods
Pressure testing

Single skin and inner tanks of double skin tanks
shall be tested using a hydrostatic test or an air
pressure test in accordance with health and
safety conditions. The interstitial space shall be
tested to the prescribed test pressure using the
leak detection medium.

In BRL-K21051/01, only tanks according to
class B of NEN-EN 12285-2:2005 are
permitted.

BRL-K21051/01 does not require a prototype
test. If a tank is to be CE marked, a prototype
test shall be carried out at a pressure of 2,0 bar
(air or water).

The BRL-K21051/01 covers a leak tightness
test with air at a pressure of 0,3 bar. This also
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The test pressures for Class B are given in Table

9.
Test Test medium |Test pressure
(bar)
Prototype test  |Air 2,0
Liquid 2,0
Tank test Air 0,3
Liquid 2,0
!srgzé?:fslt Air or Liquid 0,6

Remark: Only Class B tanks are relevant.

meets the requirements for CE marking
according to NEN-EN 12285-2:2005. The
option of testing at 2 bar with water is not
covered in BRL-K21051/01.

To meet the requirements for CE marking
according to NEN-EN 12285-2:2005, the
interstitial space shall be tested at 0,6 bar
instead of 0,3 bar.

4.11.5 Stainless steel tanks
All carbon contamination shall be removed from
stainless tanks. This can be carried out for
example by pickling and passivating.

Requirement in BRL-K21051/01 is equivalent,
see:

4.9.2 Carbon steel contamination of high-
alloy steel

4.12 Dangerous substances
Materials used in the production of steel tanks
shall not release any dangerous substances in
excess of the maximum permitted levels specified
in a relevant European Standard for the material
or permitted in the national regulations of the
country of destination.

Steel tanks would not normally be expected to
release any dangerous substances but the
manufacturer may use a protective coating that
contains a substance that shall be declared to
comply with this clause.

General obligations:

General: Release of hazardous substances
As stated in NEN-EN 12285-2:2005, the tanks
in BRL-K21051/01 are not expected to release
hazardous substances.

For protection against corrosion, the general
local regulations regarding the release of
harmful substances apply.

4.14 Durability

Steel tanks shall be deemed to be durable for a
reasonable economic working life if they comply
with requirements of this document.

BRL-K21051/01 is considered to be equivalent
to NEN-EN 12285-2:2005.

General: Sustainability

If the requirements in BRL-K21051/01 are met,
a comparable durability can be expected as for
a tank according to NEN-EN 12285-2:2005.

In general, in combination with installation
according to BRL SIKB 7800, a usage period of
15 years applies (= (re)classification period).
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