DEP Form: 62-761.900(9

D e pa rt m e nt Of Form Title: Storage Tank Equipment

Registration Form

E nVi ron me nta I P rotection Effective Date: July 2019

2600 Blair Stone Road ¢ Tallahassee, Florida 32399-2400 Incorporated in Rule 62-761.850, F.A.C.

Storage Tank System Equipment Registration Form

Fill out completely
General Information
Company Name: Don Wood, Inc. Contact Name: Luis A. Diaz
Company Address: 6501 Old Winter Garden Rd. City, State: Orlando, Florida Zip: 32835
E-mail: Idiaz@donwoodinc.com Contact Number: 407-293-0891
Product Name: Rafibra
Model Number(s): Rafibra Product Type: Internal Field-Fabricated Sec. Containment

Rule(s) citation that registration is being requested within Chapter 62-761 (UST), and/or 62-762 (AST),

62-761.900 and 62-762.501, F.A.C.
F.A.C.: Write a brief description of equipment registration request including product limitations:

Rafibra is an internal field-fabricated secondary containment system that is co-structural that can be used as an upgrade for a single-wall UST or AST or a repair for
an existing double-wall UST or AST. It will be installed and managed in the United States by Don Wood, Inc.

Information Checklist (Choose Yes, No, or N/A - Not Applicable): Yes No N/A
1. Third-party Certification by a Nationally Recognized Testing Laboratory? (Required) =1
2. Documentation of third-party evaluation that the equipment meets DEP Rules? 1 —
3. Documents included about the qualifications of the Nationally Recognized Testing Laboratory? 1 ]
4. Technical information and drawings included? ] ]
5. Installation instructions included? ] ]
6. Annual Operability Testing Requirements (Rules 62-761.500, 62-762.501, & 62-762.502 F.A.C.)? 1 1
7. Integrity Testing Requirements (Rules 62-761.700, 62-762.701, & 62-762.702, F.A.C.)? (I 1
8. Compatible with fuel blends containing >10% ethanol or >20% biodiesel? ™ 1
9. Has the product been approved or registered in other countries or states? (If so provide list) | ]
10. Any requirements for company-certified installers or trainers? 1 1
11. Was this product(s) previously approved or registered by the Department? If yes, EQ-979 [] |
12. Any changes or modifications to the equipment since the last submittal to DEP? O O

Document Information: Provide supporting documents indicated as “Yes” above including this form via email to Tanknotify@floridadep.gov, or documents can
be sent to FDEP, Division of Waste Management, 2600 Blair Stone Road, MS 4560, Tallahassee, FL 32399.

Write a brief description of equipment installation and performance in the U.S.:

The Rafibra System is similar to other FDEP approved internal field-fabricated secondary containment systems but meets stringent European standards. The
system is widely used in Europe.

Equipment Registration Certification:

To the best of my knowledge and belief, all information submitted on t 'f% curate and complete.
Luis A. Diaz 7 7, ol S50

Printed Name and Title ) Signature (right click to gn) Date

For Department Use Only:
Date Application Received: 05/09/2024 Application complete: Yes: [X] No:[]

EQ- 979 Date of complete or incomplete letter sent: 06[ 10[ 2024 Date Equipment Requires Renewal: r 06/10/2029 J

Storage tank system equipment requires renewal every 5 years in accordance with subsection 62-761.850(2), F.A.C.




DEP Form: 62-761.900(9
De pa rtment Of Form Title: Storage Tank Equipment

Registration Form

Environmental Protection i Bl

2600 Blair Stone Road ¢ Tallahassee, Florida 32399-2400 Incorporated in Rule 62-761.850, F.A.C.

Storage Tank System Equipment Registration Form

Fill out completely
General Information
Company Name: Don Wood, Inc. Contact Name: Luis A. Diaz
Company Address: 6501 Old Winter Garden Rd. City, State: Orlando, Florida Zip: 32835
E-mail: ldiaz@donwoodinc.com Contact Number: 407-293-0891
Product Name: Rafibra
Model Number(s): Rafibra Product Type: Internal Field-Fabricated Sec. Containment

Rule(s) citation that registration is being requested within Chapter 62-761 (UST), and/or 62-762 (AST),

62-761.900 and 62-761.500(2)(f), F.A.C.

F.A.C.: Write a brief description of equipment registration request including product limitations:

Rafibra is an internal field-fabricated secondary containment system that is co-structural that can be used as an upgrade for a single-wall UST or a repair for an
existing double-wall UST. It will be installed and managed in the United States by Don Wood, Inc.

Information Checklist (choose Yes, No, or N/A - Not Applicable): Yes No N/A
1. Third-party Certification by a Nationally Recognized Testing Laboratory? (Required) ]
2. Documentation of third-party evaluation that the equipment meets DEP Rules? — (=1
3. Documents included about the qualifications of the Nationally Recognized Testing Laboratory? el O ()
4. Technical information and drawings included? | = Y
5. Installation instructions included? . =
6. Annual Operability Testing Requirements (Rules 62-761.500, 62-762.501, & 62-762.502 F.A.C.)? ] ]
7. Integrity Testing Requirements (Rules 62-761.700, 62-762.701, & 62-762.702, F.A.C.)? || 1]
8. Compatible with fuel blends containing >10% ethanol or >20% biodiesel? ™ |
9. Has the product been approved or registered in other countries or states? (If so provide list) — 1
10. Any requirements for company-certified installers or trainers? [ |
11. Was this product(s) previously approved or registered by the Department? If yes, EQ- 1 |
12. Any changes or modifications to the equipment since the last submittal to DEP? —d

Document Information: Provide supporting documents indicated as “Yes” above including this form via email to Tanknotify@floridadep.gov, or documents can
be sent to FDEP, Division of Waste Management, 2600 Blair Stone Road, MS 4560, Tallahassee, FL 32399,

Write a brief description of equipment installation and performance in the U.S.:

The Rafibra System is similar to other FDEP approved internal field-fabricated secondary containment systems but meets stringent European standards. The
system is widely used in Europe.

Equipment Registration Certification:

To the best of my knowledge and belief, all information submitted on this form is ccyréte and complete.
Luis A. Diaz / 7~ 07/07/2022

Printed Name and Title Svfﬁ:ure (right CMW . Date

For Department Use Only:
Date Application Received: 07/18/2022 Application complete: Yes: EX] No: :I

EQ— 979 Date of complete or incomplete letter sent: 07[ 18[ 2022 Dpate Equipment Requires Renewal: L 07/18/2027 ]

Storage tank system equipment requires renewal every 5 years in accordonce with subsection 62-761.850(2), F.A.C.




Equipment Registration Submittal

to the

Florida Department of Environmental Protection’s
Division of Waste Management
Compliance Assistance Program

By
Don Wood, Inc.
for the

Rafibra Internal Field-Fabricated Secondary Containment System

Submitted on July 07, 2022 by

Marshall T. Mott-Smith, President
Mott-Smith Consulting Group, LLC
111 North Calhoun Street
Tallahassee, FL 32301
marshall@mott-smithconsulting.com
850-391-9835 work
850-591-1434 cell
www.mott-smithconsulting.com

Mott-Smith

Consulting Group LLC


http://www.mott-smithconsulting.com/

Mott-Smith

Consulting Group LLC

July 7, 2022

Amanda Dorsett,

Environmental Administrator

Florida Department of Environmental Protection
Division of Waste Management

Compliance Assistance Program

2600 Blair Stone Road

Tallahassee, Fl 32399-2400

Re: Equipment Registration Renewal Request for the Rafibra Internal Field-Fabricated Secondary
Containment System

Dear Amanda,

We are submitting a new Equipment Registration from Don Wood, Inc. for their Rafibra Internal Field-
Fabricated Secondary Containment System. They would appreciate the expedient processing of this request.
Don Wood, Inc. appreciates your consideration in this matter, and please feel free to contact me if you have
any questions or if we need to provide additional information.

Best Regards,

Mookl it I fomil

Marshall Mott-Smith, President
Mott-Smith Consulting Group, LLC

111 North Calhoun Street
Tallahassee, FL 32301
850.391.9835

www.mott-smithconsulting.com
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1. Background

This Equipment Registration Submittal is sought in accordance with Florida Administrative Code Rule
62-761.850(2) by Don Wood, Inc. With the exception of the cover letter of this Equipment
Registration Request, Don Wood, Inc. is requesting that every document within the Equipment
Approval Request be considered CONFIDENTIAL. The reason Don Wood, Inc.is requesting
confidentiality is because the proprietary nature of the information. Don Wood, Inc. does not want to
share this information with competitors and adversely affect the marketability of the Rafibra Internal
Field-Fabricated Secondary Containment System

The Rafibra Internal Field-Fabricated Secondary Containment System is a system that repairs
existing double-wall steel or fiberglass USTs or converts an existing single-wall steel or fiberglass
system with a new double-wall secondary containment tank within an existing UST. The Rafibra
Internal Field-Fabricated Secondary Containment System has several European third-party approvals
by internationally recognized third-party laboratories.

The Rafibra Internal Field-Fabricated Secondary Containment System is for new construction or the
upgrade of single-wall USTs to double-wall USTs with secondary containment and interstitial
monitoring. All materials in the Rafibra Internal Field-Fabricated Secondary Containment System are
non-metallic and will not corrode. The resins have physical properties and compatibility with the
products stored within petroleum storage tank systems. In accordance with the requirements of Rule
62-761, F.A.C., the system is impervious, able to withstand deterioration and the secondary
containment and interstitial space has sufficient strength and thickness to contain regulated
substances for 30 days.

Rafibra, S.L., with its facilities in Alberic, Valencia, Spain, has equipment and infrastructure necessary
for the repair and coating of underground atmospheric storage tanks and for the verification of the
tightness of these systems. Rafibra has a worldwide presence, knowledge of systems, materials, and
advanced procedures, and the proven experience in the procedure of in situ conversions of single-
wall USTs to double-wall USTs. They have the capacity to manage and coordinate each one of the
job phases and have the required inventory of the material, equipment, and instruments to effect and
guarantee the proper installation of their system. They have a system for residue extraction,
ventilation, and the measurement of the thicknesses of the metallic structures of tanks and tank
coatings using ultrasonic methods, and other testing equipment and instruments.

Rafibra and Don Wood, Inc. have an experienced group of technical personnel, installers, and
engineers, for the installation, testing, and monitoring of their Internal Field-Fabricated Secondary
Containment System.



Third Party Approvals

The Rafibra Internal Field-Fabricated Secondary Containment System has third-party approvals from
LNE (The National Metrology and Testing Laboratory) in Paris, AIMPLAS, (the Technological Institute
of Plastics) in Spain, and The Bureau Veritas in Spain. These Laboratories and Technological
Institutes meet the definition of a Nationally Recognized Laboratory as defined in Rule 62-
762.201(47), F.A.C., and as required in Rule 62-762.851(2), F.A.C. The system meets the
demonstration of equivalent protection and certification that is required in DEP Rule 62-761.850(2)(f),
F.A.C. Copies of the third-party approvals are provided in Appendix A of this submittal.

2. The Rafibra Internal Field-Fabricated Secondary Containment System

The Rafibra Internal Field-Fabricated Secondary Containment System is a field-constructed double-
walled fiberglass tank system that is designed and constructed to be installed within an existing steel
or fiberglass single-wall or double-wall underground storage tank. The design employs the fiberglass
laminate matrix in conjunction with a Parabeam interstice.

The installation protocols are specified in Attachment C of this submittal and in Section 3 below. The
fabric and resins are compatible with petroleum products, and the Rafibra Internal Field-Fabricated
Secondary Containment System can be used inside of a steel or fiberglass double-wall tanks. The
materials compatibility information is provided in Appendix F of this submittal.

The Rafibra Internal Field-Fabricated Secondary Containment System can only be installed by people
that are trained, certified, and qualified by Don Wood, Inc. in accordance with the manufacturers and
installation instructions. This includes the installation, cleaning, inspecting, repairing and preparing of
the existing tank interior surface.

The recommended release detection system is the SGB system previously approved by the FDEP.
The SGB Release Detection System is being resubmitted for FDEP Equipment Registration
concurrent with this submittal. However, the installation of a leak detection system in the interstitial
space of the tank will be the choice of the tank owner. Once the double-wall system is constructed, a
permanent leak detection system shall be installed for the detection of leaks in the interstitial space in
accordance with Florida Department of Environmental Protection requirements.

The integrity test protocol for the Rafibra Internal Field-Fabricated Secondary Containment System is
specified in Attachment D, and is performed at the time of installation, and if necessary, after the
completion of repairs. No further integrity tests are required unless the tank has an incident that
requires another repair and integrity test before the tank is put back into service.



The system meets the demonstration of equivalent protection and certification that is required in DEP
Rule 62-761.850(2)(b), F.A.C. The fuel restrictions are specified to petroleum products, alcohol fuels,
and alcohol fuel mixtures.

The average time of installation is between seven and ten days. The Installation Process is
provided in Appendix C of this request. Only Rafibra-and Don Wood Inc. trained and certified
personnel are authorized to install the Rafibra Internal Field-Fabricated Secondary Containment
System. They will use equipment with attention to quality control and will perform all required testing.
The Quality Control provisions and the Installation safety measures are addressed in the installation
requirements.

The System incorporates the field-proven Parabeam internal secondary containment technology, and
owners can choose whatever method of interstitial monitoring they prefer (visual inspection, sensors,
hydrostatic, vacuum, or pressure). The sensors will have to have an annual operability test in
accordance with DEP rules and manufacturer’s specifications for the specific leak detection system
approved by the Department in accordance with Rule 62-761.850(2)(b), F.A.C. More information about
release detection is available in Appendix G.

3. Installation Process

The documents in Appendix C specify the Installation Process and Procedures for the Rafibra
System. The installation process includes the testing protocols, the interstitial communication test,
the testing of the interstitial integrity, safety, tank entry, and inspection, and installation checklists.

The materials used in the construction of the Rafibra System include Parabeam that creates an
interlocking annular space, base resins for saturating the fiberglass materials, fiberglass mats, resins,
catalysts, primer coats, putty and caulking materials, and fiberglass chopped strand mat. All of these
materials are compatible with petroleum products.

The type of host tank will determine the type of surface preparation needed during installation. Steel
tanks should be sand-blasted, while fiberglass tanks may be sand-blasted or grinded. Steel tanks
should be inspected in accordance with APl 1631, and measurements taken for tank deflections and
thickness. Any repairs must be made in accordance with manufacturer’s specifications. Fiberglass
tanks need to be inspected with measurements and repairs similar to steel tanks.

The installation requirements specify the usual actions needed for UST tank entry such as safety,
removal of sludges, and tank inspection. This is followed by surface preparation, final cleaning and
inspection, photographs, and ultrasonic testing. New manways and fittings are installed as
necessary, and existing gauge striker plates are removed.



A decision must be made on the location of the interstitial monitoring system in accordance with the
tank-specific conditions and with the installation requirements.

Integrity Testing

The integrity of the interstitial space and leak detection system will be verified for each tank. Rafibra
has a method to test the continuity of the interstitial space. This is accomplished by using a powerful
light which verifies that the tridimensional fiber is not collapsed. The installation of a permanent and
automatic leak detection system in the interstitial space of the tank will be the choice of the tank
owner. Once the double-wall system is constructed, a permanent and automatic leak detection
system shall be installed for the detection of leaks in the interstitial space as described in Class | or
Class Il under standard UNE-EN 13160-1:2003, or in accordance with Florida Department of
Environmental Protection requirements.

Leak detection system In Class | (SGB or THOMAS), are approved according to standard UNE-EN
13160-1:2003, and are recommended, but the Rafibra System can use other pressure, vacuum,
electronic sensors, and visual methods of release detection manufactured by companies with release
detection systems registered with the Department under Rule 62-761.850, F.A.C. For systems
classified in the category of Class | by pressure, the manufacturer of the resin should confirm that the
material used in the interstitial space is impermeable. It is not recommended to pressurize the
interstitial space of the tank with air. It is recommended that an inert gas like nitrogen is used.

On Class | vacuum systems, the system of automatic regeneration by vacuum should conform to
standard RD 400/1996, of March 1, as described under standard 94/9/CE, related to the leak
protection system to be used in a potentially explosive atmosphere (ATEX) regardless of the fuel in
storage at that moment.

Only qualified (trained and company certified) field personnel may perform these tests.

5. Release Detection

The Rafibra System is a secondary containment internal upgrade system that has the ability to use a
number of different interstitial monitoring methods and systems, including vacuum, pressure, visual,
or DEP-approved sensors. However, the SGB Vacuum or Pressure System is recommended for
optimal performance. The interstitial spaces have sufficient strength and thickness to contain
regulated substances for 30 days.



Vacuum and Pressure release detection systems must meet European Class | requirements. The
Rafibra System can also have electronic liquid float sensors within a low-point monitoring point, or
use visual monitoring of the same monitoring point. Regardless of the type of release detection
system selected and installed, the procedures for the annual operability tests must be performed in
accordance with the procedure prescribed by the manufacturer and approved by the FDEP.



Appendix A

Third Party Approval Certification and Spanish Standard
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CERTIFICAT QUALIFICATION ET SUIVI

suivant Marréte du 18 avril 2008 relatif a la transformation des réservoirs enterrés de liquide inflammable
soumis a autorisation ou a déclaration, au titre de la rubrique 1432 de la nomenclature des installations
classées pour la protection de I'environnement.

Delivré a
RAFIBRA CENTRAL ESPANA

Ayda. Ribera Alta, 30
SPAIN 46260 ALBERIC - WVALENCIA
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Résina Vinilester Rafibra Ecologica 2014
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Cahier des charges P3 Rf304 rev.12Decl2014 incluant la check-list PS RIS02 rev. 30 Enelf2020

Ce certificat est délivré suivant la méthode de qualification et de suivi définie
dans l'article 16 et I'annexe Wl de I'arrété du 18 avril 2008.

date de début de validité - 4 decembre 2020
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Pascal PRUDHON
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REPORT AT-0048/10 PAGE 2 OF 8 @
NV-09-2615

The cument report cancels and replaces report n° AT-0803/08-NV-08-2615 and that is how is
reflected in our files.

Please destroy the report which is in your possession in order to avoid any kind of mistake.

Reason of the cancellation
1- The client requests the change of the following text about the nature of the material:

Where it states:
- Nature and form of the material: metallic plate with resin

It must state:

- Nature and form of the material: metallic plate with resin Resina Ecologica Rafibra 2014
(client specifications)

2.~ Mistake of transcription:

Where it states:
Tost Height™ | Width'’ | Tensilestrength
. (mm) (mm) (N'mm?)
1 8.19 30.22 203
2 8.36 3048 173
3 7.78 31.11 197
4 780 32.47 16.8
5 8.12 31.83 17.8
Average 184
Staad devigion 15
And:
Sample | AJNer®NC® | s@ndard | Units | Requirements | Results | Conclusion
Adherence
specimens Tensie
STEEL Appendix A 2 184
WITHOUT S"f“g‘;') UNE 53991 I | Vmm 6 15 OK
TREATING i
(SMOOTHLY)




REPORT AT-0048/10 PAGE 30F 8 @
NV-09-2615
It must state;
Height'" | Width!’ | Tensile strength
T
oot (mm) (mm) (Nfmm?)
1 1517 30.22 10.9
2 15.29 3049 9.47
3 15.14 31.11 10.1
4 15.24 3247 8.71
5 15.20 31.83 949
Average 9.75
Standard devistion 08
And:
sample | AMeTeNCe | standard | Units | Requirements | Results | Conclusion
Adherence =
specimens Tensile
STEEL Appendix A 9.75
WITHOUT strength UNE 53991 N | Nmm® =6 o8 OK
TREATING (Nimm?)
(SMOOTHLY)




REPORT AT-0048/10 PAGE 4 OF 8 @
NV-09-2615

TESTS

Determination of adherence strength according to Appendix A of the standard UNE 53881 IN
(March 2004).

SAMPLES

Adherence specimens STEEL WITHOUT TREATING (SMOOTHLY)
- Desciption: Adherence speamens
- Code: 092372/

TEST PROCEDURES

(1) Test/s:
- Speed of test: 5 mm/min
- Distance between grips: 230 mm
- Distance between marks: 230 mm
-Load cell: 50 kN
- Grips: mechanical
- Class machine (according to 1ISO 7500): Clase 0.5
(2) Specimen/s:
- Nature and form of the material: metallic plate with resin Resina Ecologica Rafibra
2014 (client specifications)
- Test specimen: according to Appendix A of the standard UNE 53-831 IN (March 2004)
- Preparation of the specimen: prepared by the dient
- Dimensions: are indicated in the table of resuits
- Number of specimens: S
- Condifioning: 83 hours a (23 = 2) °C and (50 = 10) % HR

(3) Environment conditions:

T =(23+2)°C

HR =(50+ 10) %



PAGE50F8®

REPORT AT-0048/10
NV-08-2615
RESULTS
Height *" Width "' Tensile strength
Test | (mm) (mm) (Nimm?)
1 15.17 30.22 10.9
2 15.29 30.49 0.47
3 15.14 3111 101
4 15.24 32 47 8.71
5 15.20 31.83 9.49
Average 9.75
Standard devieton 08
"IDinensions of the adhered zone,

Nete 1: A summary table of the results and the requirements demanded by the standard are shown in the Appendix |

Nata 2: The strength-strain graph of the adherence test i shown in the Agpendix I

e



REPORT AT-0048/10 PAGE 6 OF 8 @
NV-09-2615
APPENDIX |
SUMMARY TABLE
sample | AMeENC® | Siandard | Units | Requirements | Results | Conclusion
Adherence
specimens .
Tensile
STEEL Appendix A 875
WITHOUT ;ﬂ'fg% UNE 53891 1 | Nmm? 26 08 OK
TREATING
(SMOOQTHLY)

P




REPORT AT-0048/10 PAGE 7 OF 8 @
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APPENDIX I
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Alargamiento en %

Figure 1. Strength-strain graph of the adherente test.



REPORT AT-0048/10 PAGESOF 8 G
NV09-28156

TERMS AND CONDITIONS

1.- AIMPLAS is responsible only for results obtained from the analytical methods cited in this
report. Results exclusively refer to the materials and samples mentioned herein, the legal and
professional responsibility of the Institute will be restricted to said materials and samples.
Unless otherwise stated, the samples have been freely selected, iIndexed and provided by the
client.

2.- The Institule assumes no responsibility for any misinterpretation or misuse of this document.
Partial or total reproduction of this document without prior authorisation by AIMPLAS is strictly
forbidden.

3.- The results are considered the property of the client. Without prior authorisation, AIMPLAS will
not disclose them with any third party. However, one month after the results are delivered,
they may be published by AIMPLAS for scientific or statistical purposes,

4.- No information contained in this report constitutes a guarantee for the trademarks cited, if any.

5.- In the event of any discrepances within reports, a final verification will be camied out at the
Institute’s head office. The client undertakes to inform the Institute of any compiaint it may

receive regarding this report. Failure to do so exempts the Institute from any responsibility. To
this effect, the period stated beiow must be taken into account.
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TESTS

Flexural properties accomding to UNE-EN IS0 178 (May 2003) and the requirements demanded by
the standard UME-EN 13160-T(December 2003).

SAMPLES

1,-Resina Ecologica Rafibra 2014 REFERENCE specimens flexural test
- Description: REFERENCE specimens
- Coda: 1101357

2.-Resina Ecologica Rafibma 2014 LIQUID PHASE specimens flexural test

- Dgscription: LIQUD PHASE spedmens
- Coge: 111135%2

3.-ResinabcologicaRafibraZl 14 AIR PHASE specimens flexural test

AlR PHAS E specimens
- Coder 114353

Nok 1: The specimens suppbed by the clent have been éxposed to he Ethanol Abschite (CHyCH;OH) in
conformity with them specified in the standanrd durding 28 dawe at 40°C.

o )
"
-

i
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TEST PROCEDURES

(1) Test/s:

- Speed of test: 2 mmdmin
= Span:
Samgle: Fesina Ecologica Fafiba 2014 REFERENCE spedmens flexwral test: 53 mm
Samgle: Resina Ecoogica Rafibra 2014 LIGUID PHASE specimens fiexural iest 68 mm
Samgle: Resina Ecdogica Rafitra 2014 AR PHASE specimens fexurd test 68 mm
= Radius supports: 5 mm
- Radius of the striking edge: 5 mm
- Load cell: 2 kN
- Points load: single-point midspan load
= Class machine (according to 150 7500)%
Force: Class 0.5
Displacement indicator: Class 0.5
= BExtensometer. crosshead
- Suface of application of the force: smooth suface (the submitted one to chemical
resistance suffers the tensile strength)
= Points of deformation for the calculation of the elas ficity modulus: 0.05% and 0.25%
= Equation usedin the calculation of the modulus:

__L _[aF)
£ 4ben lm.-
E:: flexural elasticity modulus (MPa)
L: span {mm)
h; thickness (mm)

b: specamen width (mm)

Az; difference of deflection at flexural stress between s and s’ (where 5" and s° are the
comesponding to the deformation in flexure of the single-point midspan, being the
deformations indicated ones previously)

AF: difference between loads F” and F' in 5" and s’

{2) Specimen/s:

- Dimensions: are indicated in tables 1 to 3 of results
- Conditioning: 88 hours at (23 = 2) *C and (50 = 10) % HR
= Mumber of specdmens: 5

{3} Environment conditions:

T =(23:2)°C
HR = {50+ 10) %
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RESULTS

Sample: Resina Ecologica Rafibma 2014 REFERENCE specimens flexural test

Test Thickness Width Flexural strength

(mm) (mm) (MPa)

1 3.89 14,63 72,6

2 3,92 14,95 79,5

3 3,95 14,80 70,2

4 4,00 15,06 57.6

5 4,00 14,86 78,9
Average 717

Uncertahty (k=2) 139

Sample: Resina Ecologica Rafibra 2014 LIQUID PHASE specimens flexural test

Test Thickness Width Flexural strength

(mm) (mm) (MPa)
1 445 15.21 69,8
2 4,35 15,04 72,8
3 429 14,97 83,7
4 4,16 14,95 728
5 4,14 14,82 82,0
Average 76,2
Uncertaily k=2) +84

SampleResina Ecologica Rafibra 2014 AIR PHASE specimens flexural test

Test Thickness Width Flexural strength
(mm) (mm) (MPa)
1 428 1424 62,8
2 4.29 14.31 66,8
3 4.26 14.95 50,7
4 425 1464 56,0
5 431 14.73 82,5
Average 63,8
Uncertsinty (ke2) 4110

Note 2: Stress-stmin gmphs are shown in the Annexe.
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CONCLUSIONS (%)
Tabled
| Flexural strength
jes) % of lost
Resina  Rafibra Resina Rafibra Resina Rafibra Flocaad
REFEREMNCE LiGuiD AlR PHASE Average }
gpecimens flexural | PHASE specdmens | specmens flexural AlR = LICWID
I flaxural test test
F i P 76,2 638 0,0 2.4

In view of this result, the average value of Flexural strength of the specimens submitted to chemical
resistance doesn't overcome the maximal value demanded (-30 %) according to the standard UNE-

EN 13160-7.

b=t

C

LB
.o

wissn" " ("}Paragraph not inchuded in the Scope of the Accrediation.
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Figure 1. Stress-strain graph of flexural test of the sample:
Resina Ecologica Rafibra REFERENCE specimens

flexural test
F |
. ]
i-| |
e SR - e = - »

A - —
Figure 2. Stress-strain graph of flexural test of the sample:
Resina Ecologica Rafibra LIQUID PHASE specimens
flexural test

Al - —

Figure 3. Stress-strain graph of flexural test of the sample:
Resina Ecologica Rafibra AIR PHASE specimens flexural
test
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TERMS AND CONDITIONS

1. = AIMPLAS iz responsible only for results obtained from the analytical methods cited in this
report. Results exclusively refer to the materals and samples mentioned henein, the legal and
professional responsibility of the Institute will be restricted to said materials and samples.
Unless otherwise stated, the samples have been freely selected, indexed and provided by the
client.

2. = The Institute assumes no responsibility for any misinterpretation or misuse of this document.
Partial or total reproduction of this document without prior authorisation by AIMPLAS is strictly
forbidden.

3. = The results are considered the property of the dient. Without prior authorisation, AIMPLAS will
not disclose them with any third party.

4. = No information contained in this report constitutes a guarantee for the trademarks dted, if any.

5. = In the event of any discrepances within reports, a final verification will be camied out at the
Institute’s head office. The dient undertakes to inform the Institute of any complaint it may
receive regarding this report. Failure to do so exempts the Institute from any responsibility. To
this effect, the perdod stated below must be taken into account.
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TESTS

Flexural properfies according to UNE-EN IS0 14125 (September 1999 and the requirements
demanded by the standard UNE 53951 IM (March 2004).

SAMPLES

1.- HEFEF-EENCE flexural specimens
- REFERENCE flekure specimens
G:rde 1G0003

2.- LIQUID phase flexural specimens

- Descripbon: LIQLID phase flexural specimens
- Code: 104000572

3.- AlR phase flexural specimens
- Descripbon: AlR phase fexwsl specimens

- Gode: 100000573
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TEST PROCEDURES

(1) Testis:

- Speed of test: 3 mmdmin
- Span:
Sample: REFEREMNCE flexural specimens: 103 mim
Sample: LICIUID phase flexural specimens: 96 mim
Sample: AIR phase flexural specimens: 95 mm
- Radius supports: 5 mm
- Radius of the striking edge: S mm
- Load cell- 2 kN
- Points load: single-point midspan koad
- Class machine {according to 150 7500):
Force: Class 0.5
Dizplacement indicator: Class 0.5
- Extensometer. crosshead
- Swurace of application of the force: smooth surface (the submitted one to chemical
resistance suffers the tensile sirength)
- Points of deformation for the calculation of the elasticity modulus: 0.20% and 0.40%
- Equation used in the calculation of the modulus:

r (AF
To4bn k--i'n-F]

E:: flexural elasticity modulus (MPa)

L: span {mm)

h: thickness (mm)

b specimen width (mm)

As: difference of deflection at flexural stress between 5" and s' (where 5" and 8" are the

comesponding to the deformation in flexure of the single-point midspan, being the

deformations indicated ones previoushy)

AF: difference between loads F” and Fins” and &

(2) Specimenis:

- Dimensions: are indicated in tables 1-2 of results
- Conditioning: 88 hours at (23 £ 2)°C and (50 £ 10) % HR
- Mumiber of specimens: 5

(3} Ervironment conditions:

T =(23£2)°C
HR = (50 +10) %

DEVIATION OF THE STANDARD METHOD:

Spans are not the indicated in the standard UNME-EN 130 14125, This requirement could not have fulfilled due o
the dimensions of the specimens given by the own client.

Due to the initial behaviour of the specimens during the test, there are modified the points of deformation of 0.05
% and 0.25 % recommended by the standard UME-EN 150 14125 for the calculation of the elasticity medulus
as they are indicated previoushy.
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RESULTS

Sample: REFEREMNCE flexural specimensa

Table 1

: Maodulo de

Test T'Emf?s m“r“ﬂ'; Elasticidad
- (MPa)
1 509 14.99 Se00
e 6.30 15.02 s2r0
3 5.60 15.07 5260
4 647 14 .97 5630
5 6.59 14.97 5530
Yalor medio S4e0

Incatidunbre (k=2

+170

Sample: LIQUID phasze flexural specimens

Table 2
Test Thikness Width Elasticity Modulus
{mim) ) {MPa)
1 6.03 15.16 o030
2 6.03 15.33 4550
3 6.05 1522 4710
4 5.04 15.04 1yt )
o =.99 15.08 1]
Average 4570
Lncertainty (k=2 +150
Sample: AlR phase flexural specimens
Table 3
Test Thikness Width Elasticity Modulus
{rm) () ({MPa)
1 +.93 14 .87 o200
2 o.91 15.01 o120
3 =.96 14.81 4530
4 +.98 15.15 4860
9 6.00 1473 4540
Average S0
Wncertainty (k=2 +140

Hple: Sess-sirain graphs are shown in the Appendi.

PAGE 4 OF 7
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Table 4
Elasticity Modulus
{MPa) i
REFERENCE | HGQUID AIR e
Hiie phase Average Modulus
Rk ffe:{uraj Seae AIR — LIQUID ECEIEd
specimens | o specimens
5460 4970 5010 4990 91

In view of this result, the average value of the Elasticity Modulus in flexure of the specimens
submitted to chemical resistance overcomes the minimal value demanded (B0 %) according o the

standard LINE 53991.

T

ENAC

L & 1 & 7 4 B
i Sl Lk 1

("*|Faragraph not included in the Scope of the Accreditation.
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APPENDIX
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Figure 2. Stress-strain graph of flexural test of the sample:
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Figure 3. Stress-strain graph of flexural test of the sample:
AIR phase flexural specimens
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TERMS AND CONDITIONS

1.- AIMPLAS i= responsible only for results obtained from the analytical methods cited in this
report. Results exdusively refer to the materialz and samples mentioned herein, the legal and
professional responsibility of the Instifute will be restricted to said materials and samples.
Uinless otherwise stated, the samples have been freely selected, indexed and provided by the
client.

2.~ The Instifute assumes no responsibility for any misinterpretation or misuse of this document.
Partial or total reproduction of this document without prior authonzation by AIMPLAS is strictly
forbidden.

J.- The results are considered the propery of the cient. Without pricr authonsation, AIMPLAS will
not disclose them with any third party. However, one month after the results are delivered,
they may be published by AIMPLAS for scientific or statistical purposes.

4 - Mo information contained in this report constitutes a guarantee for the trademarks cited, if any.

2.~ In the event of any discrepances within reparts, a fimal venfication will be camied out at the
Institutes head office. The client undertakes to inform the Institute of any complaint it may
receive regarding this report. Failure to do so exempts the Institute from amy respongibility. To
thiz effect, the perod stated below must be taken into account.
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ENSAYOS
TESTS

Determinacion de las propiedades en flexion segin norma UNE-EN 150 14125 (Septiembre 1999) +
A1 (Mayo 2011) de acuerdo a especificaciones de la noma UNE 53991 IN (Marzo 2004).

FRexual proparties acconding fo LNE-EN IS0 14125 (Seplember 19589) + A1 (May 2071} and the requiremenis
demanded by the siandard UNE 53537 IN March 2004).

MUESTRAS
SAMPLE

RESINA ECOLOGICA RAFIBRA 100% ACETONA.

1.- RIS, Probetas de referencia [ Reference specimens
- CodigoGode: 1622414

2 - LO5. Probetas fase liquida / Liguid phase specimens
- CodigoCode: 1622412

3.- ADS. Probetas fase aérea / Air phase specimens
- CodigoGode: 1622413
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METODOS DE ENSAYO
TEST PROCEDURES
(1) Ensayois:
- Velocidad de ensayo: 4 mimdmin
- Distancia entre apoyos:
Tabla 1 _ _
Cédigo musst Ref — Distancia entre
apoyos (mmj)
165224111 Probetas de referencia 116
16224112 Probetas fase liguida 115
16224113 Probetas fase aérea 119

- Radio de apoyo: 5 mm

- Radio del Gfil de carga: 5 mm
- Célula de carga: 10 kN

- Puntos de carga: 3 puntos

- Exactitud de la maquina de ensayo (segun 150 7500):

Fuerza: Clase 0.5
Indicador de desplazamiento: Clase 0,5

- Tipo de indicador de desplazamiento: brazo flexion-compresion
- Superficie de aplicacion de la fuerza: cara lisa color negro

- Puntos de deformacion para el caleulo del moadulo de elasticidad: 0.05% vy 0.25 %
- Ecuacion utilizada en el calculo del modulo:

L’I
E.=_=>
Y 4.p-K

Ex modulo de elasticidad de flexion (MPa)
L: distancia entre apoyos {mim)

h: espesor de la probeta (mm)

by anchura de la probeta (minn)

Az diferencia de las flechas entre 2" v 5 (donde 3" v ' son las flechas comespondientes a la
deformacion en flexion del punto central de la viga, siendo la deformacion las indicadas

anteriomnents)

AF: diferencia entre la canga F"' v F' en 8" y &' respectivamente

(2) Probetals:

- Dimensiones: s2 indican en las tablas de resultados

- Acondicionamiento previor 88 horas a (23 £ 2)°C y (50£15) % HR

- M° de probetas: 5

{3) Condiciones ambientales:

T =(23£2)°C
HR = (50 £ 10) %

DESVIACION DE NORMA:

|“'£._F'
L As

|

Segun la moma se deben acondicionar las probetas con una humedad relativa de 5010 3% HR, peno debido a
problemas en el almacenamiento se ha realizado a 50 215 % HEL
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(1) Teat'z:
- Speed of st 4mmdmin
- Span:
Tahls 1
Sample code Refersnos Span {mm)

16224149 Refeence specimens 116

16224172 Liguid phase spacimens 115

16224173 Air phase specimens 119

- Radiuz supportz 5 mm
- Radius of the sinking edge: 5 mm
- Logd cell: TON
- Poiniz load: 3 single-point midspan load
- Claze machine (accomling fo 150 7500):
Farce: Glaas 0.5
Displacament indicator Clazs 0.5
- Exfensomefer fexursl-compreasion sm
- Swrzce of application of the force: amootit black surface
- Pointz of deformabion for fhe calouiafion of the elasficly moduiuz: 0.05% and 0.25%
- Equation u=ed in the calculation of the modwies:
e
ARN A5
Er flexural elzziciy modulus (MPa)
L: gpan fmm)
h: thickness fmmj
b specimen width {mm)
Az- difference of deflecton at flexural siress befwesan 2° and 2" where 3" and 2" are the comesponding
fo fhe deformation in flexure of the zinglespoint midspan, being fhe deformations indicaled ones
previcusly)
AF: difference batween lbads F™and Fin 2" and 2
{2) Specimen's:
- Démenszionsz: are ndicafed in fables of resulfs
- Condiforing: 88 howrs af {23 £ 2) % and (50 = 15) % HR
- Number of specimens: 5
3] Environment conditions:

T ={2322)°%
HR = (50 #10) %

DEVIATION OF THE STANDARD ME THOL:

According fo the siandand the specimens should be condifioned af & reiafive hunvdity of 50 = 10% RH, buf due
fo probleme in sforage it was performed at 50 = 15% RH.
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RESULTADOS
RESULTS

N°HOJA/PAGES3

s Muestra/Sample: R05. Probetas de referencia ! Reference specimens

Tabla 2 /Tabke 2

Modulo de | Resistencia a | Flecha a fuerza
Ensayo ES_DE:EHI Ancho Elasticidad flexdan K] ma
Teot Thickneszs Width Elasticiy Fexural Deflection st
{mnrn ) {rnm) mioauliies strength flexural sfrength
MFa) (MPa) (mm]
1 5832 14 544 B510 118 8.7
2 5776 14,669 8620 117 a0
3 5 687 14,980 Be40 118 8.4
4 o, 789 14 877 8740 114 7.6
> o815 14,778 8570 116 7.8
YWalor medio
Average 8620 117 a3
ey 115 " e

* Muestra/Sanwle: LOS. Probetas fase liquida / Liguid phazse specimens

Tabla 3 /Tabke 2

Modulo de | Resistencia a | Flecha a fuerza
Ensayo Espesor Ancho Elasticidad flexion MAx] ma
Toot Thickneszs Widith Elazticity Flexural Deflaction at
{mim) {rmmj modulites sirengih fiexural strength
MFa) (MPa) (mm])
1 5, 70 14 699 aaa0 106 a7
2 5,676 14,718 8510 103 8.3
3 o, B3 14 831 a6a0 106 4.
4 o015 14 852 a7l 108 91
5 5791 14 _B62 830 107 95
YWalor medio
Average 8820 106 a9
esstanre 42 a1 = y

»  MuestralSanole: A05. Probetas fase aérea [ Air phass specimens

Tabla 4 {Table 4

Modulo de | Resistencia a | Flecha a fuerza
Ensayo Espesor Ancho Elasticidad flexdian maxima
Toot Thickneszs Widh Elasticity Fiexural Deflaction at
(mim) ) moauies sirengih flexural sirength
{MPa) (MPa) (rnm})
1 5 8948 14 977 13800 149 4 4
2 6, DB 14751 14300 147 4 B
3 5,949 14,759 14800 154 5.0
4 6010 14,891 14400 149 47
= 2,911 14,603 14800 151 449
Yalor medio
Average 14400 150 47
'ﬂ%‘ﬂ:z- 375 +3 403

Mots: En &l Anexo se muesiran |as gaficas esfusrmo-deformiacion obtenidas en los ensayos de fexion

Hofe: Siress-5rain graphs &t Showm i e Annex
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CONCLUSIONS
Tabla S/ Table 5
RESINA ECOLOGICA RAFIBRA 1009 ACETONA
Modulo de Elasticidad
Elasticity Modulus % de Modulo
(MPaj) de Elasticidad
Yalor medio recuperado
Probetas _de F"rc:t:u‘&ta_s fase F’rchegtas faze AEREA_ % of Elasticity
referencia liquida asrea LIQUIDA Modusiiss
Refeencs Liguid phaze Air phaze pineaned - d
Epecimens SpeciTENS Specimens AIR-LIGUID
8620 8520 14400 11610 134.6

Atendiendo a los resultados obtenidos & valor medio del modulo de Elasticidad en flexion de las
probetas sometidas a resistencia quimica supera & valor minimo exigido (80%) por la norma UNE
53091,

Based on the resuliz abiained, in all caszes, the mean Elasicily Modulus in bending of the gpecimens subjecfed
fo chemical resizfance exceeds the minimum reguired value [B0%) by sfandamd UNE 53551,

EnAC

" wim= | (*)Las actividades marcadas no estan amparadas por la acreditacion de ENAC.
The marked acfivifies are nof covered by the ENAC acoreditafion

L]
A
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ANEXO
ANNEX

J 25717

) | ///f e
I
.

/N[ /
ol // i,

O 2 4 -1 -] 10 12 5L
Dief prnacion por flexidn =n mm

Figura 1. Grafica esfuerzo-deformacion obienida en el ensayo de fiexion de “Probetas de referencia”
Figure 1. Sfess-sfrain graph of flexursl fesf of Reference specimens”

77 /
7777
11N/

5 -
Di=f emachkon ipor #lexeion &n mm
Figura 2. Grafica esfuerzo-deformacion obienida en e ensayo de fiexion de “Probetas fase liquida™
Figurz 2. Sirecs-cirain graph of flexural fesf of “Liquid phase specimens”

#

Enfsarze enMPa
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Emftserzoen MPa
b
oy

| / : 3

o 2 2 & g el 12 s
Di=f ormacion por fexion &n mm

]

Figura 3. Grafica esfusrzo-deformacion obtenida en el ensayo de flexion de “Probetas fase aérea”
Figure 3. Siress-strain graph of fexural fest of “Air phase specimens”™
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PRESCRIPCIONES
TERM 5 AND CONDITIONS

1.- AIMPLAS responde (nicamente de los resultados sobre los métodos de andlisis consignados en =

informe v referidos exclusivamente a los materiales o muestras que s2 indican en & mismo,
imitando a éstos la responsabilidad profesiona v juridica del Centro. Salvo mencion expresa, las
muestras han sido libremente degidas, referenciadas v enviadas por el zolicitante.
AMFLAL iz regponsible only for resuite oblained from the analytical mefhods cifed in thiz report. Reoultz
exclusively efer to the mafenals and samples mentionad herein, fhe legal and profezsional responsibiify of
the Institute will be resfricted fo said matenalz and zamplez. Unless othernwize siafed, the zamples have been
frealy selected, indexed and provided by the cliant.

2 - Este Insfituto no se hace responsable en ningdn caso de la interpretacion o uso indebido que pueda
hacerse de este documento, cuya reproduccion total o parcial sin la autorizacion de AIMPLAS esta
totalmente prohibida.

The Insfifufe sesumes no responsbilify for any mizinfepretation or misuese of thiz document. Parfial or fofal
reproduction of this documend withowt pnor authonsation by AIMPLA S iz sincetly forbidden,

3.- Los resultados s2 consideran como propiedad del solicitante v, sin autorizacion previa, AIMPLAS
a2 ghstendra de comunicarios a un tercero.

The resufiz are considerad the property of fhe dient Withou! prior suthorization, ANMPLAS will not dizckes
them with any fird party.

4 - Ninguna de las indicaciones formuladas en este informe puede tener & caracter de garantia para
la= marcas comerciales que en su caso e citen.

No information contained n fis eporf constifufes a guaranfee for the fedemarks cited, f any.

5.- Ante posibles discrepancias entre informes, se procedera a una comprobacion dinmente en la sede
central del Instituto. Asi mismo, & solicitante se obliga a nofificar a este Cenfro cualguier
reclamacion que reciba, con causa en el informe, eximiendo a este Centro de toda responsabilidad
caso de no hacero asi.

in fhe event of any discrepancies within repofs, a final verficafion will be camed out af the Insfifide s head
office. The client underfakes fo indorm the insfifufe of any complaint if may receive regarding thiz eport. Failure
to do oo exemplz fhe Inshhide from any responsibilify.
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Certification

Awarded to

RAFIBRASL

AVDA.RIBERA ALTAN®30 - 46260 - ALBERIC - VALENCIA -
ESPANA

Bureau Veritas Certification certifies that the Management System has been audited
and found to be in accordance with the requirements of standard:

STANDARD

1SO 14001:2015

Scope of certification:

LIQUID PETROL PRODUCTS TANKS
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0 Introduction

Double-skin tanks for liquid fuels, with an interstitial space between them, were designed to avoid spillages, and hence
contamination of the subsoil. The outer tank would contain any leaks caused by the perforation of the inner tank, and
vice versa. To monitor sound functionality, a leak detection system is installed to provide information, and in some
cases allow a visible and/or audible signal to be emitted in the event that fluid enters the interstitial space, constituting a
preventive and permanent control and protection system for the tank.

1 Purpose and field of application

This standard is intended to define the technical specifications guaranteeing the construction procedure for a double
skin tank in situ by converting an existing steel tank (single or double skin). This standard covers any type of rigid
lining application systems.

The in-situ conversion of a single or double skin steel tank as a fundamental part of a permanent leak detection system
is performed on old tanks that have retained their initial structural performance, after conducting work under the
conditions defined in Report UNE 53991 IN. on the repairing and internal covering of metallic tanks, used for the
storage of liquid fuel, with reinforced plastics,

Technical Committee CEN/TC 393 belonging to the CEN (European Committee for Standardization) has developed the
series of EN 13160 Standards with regard to leak detection systems, part 7 of which defines the general requirements

and test methods for interstitial spaces, Ieak detection linings and leak detection jackets. This same path develops the
technical conditions that must be fulfilled by leak detection linings, distinguishing between:

1) rigid internal leak detection linings (Chapter 6 of Standard UNE-EN 13160-7);

2) leak detection jackets (Chapter 7 of Standard UNE-EN 13160-7). The last of these are excluded from this standard
as they are not used for tanks that are already installed underground.

NOTE Stcel tanks that have been lined i accordance with the procedure establishad m Report UNE 53991 IN may be converted to a double skin
systom by complying with Standard UNE 53935, in place of this standard. It the imemal lining is eliminated and the tank is Jeft with a steel
structure, Standard UNE 62422 could noectheless apply.

2 Standards for consultation

The documents cited below are essential for the application of this standard. Only the edition of those documents with a
listed publication date applies, Meanwhile, the latest edition (including any existing amendment) will apply to those
documents that do not have a date reference.

UNE 53935, Construction of double skin tanks by transforming in situ of glass-reinfovced plastic (GRP) tanks.

UNE 353968 IN, Standardized procedures for the assessment of tightness verification and leak detection systems in the
storage facilities of liguid oil products.

UNE 53991 IN, Plastics. Repairing and internal covering of metallic tanks, used for the storage of liquid fuel. with
reinforced plastics.

UNE-EN 13160-1, Leak detection systems. Part 1: General principles.

UNE-EN 13160-7, Leak detection systems. Part 7= Requirements and test/assessment methods for interstitial spaces,
leak detection linings and leak detection jackets,
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UNE-EN IS0 14125, Fitre-reinforced plastic composites. Determination of flexural praperties. (ISO 14125:1998).

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply:

3.1 interstitial space:
Material used to separate the primary and secondary skins of the tank, which may or may not be attached to one of the
two skins or to both, guaranteeing the separation between the primary and secondary skins,

3.2 atmospheric pressure conditions:
Pressure conditions of between 0.08 MPa (0.85 bar) and 0.11 MPa (1.1 bar).

33 pressure leak detector:
Device which detects a leak by using air or an inert gas as the leak detection medium,

NOTE With pressure leak detectors, in the event of a leak, the pressare drop in the interstitsal space triggors an alam

3.4 liquid system leak detector:
Device which detects a leak by using a liquid as the leak detection medium; any leak in one of the skins of the system is
reflected in a drop in the level of the leak detection fluid,

3.5 vacuum leak detector:
Device which detects a leak by using air as the leak detection medium; with this type of detector, in the event of a leak,
the increase in the pressures in the interstitial space triggers an alarm,

3.6 gas detector:
Device which detects the presence of a gas or vapour.

3.7 liquid detector:
Device which detects the presence of a liquid.

3.8 leak indicator device:
Device which detects the functional status and alarm of all connected leak sensors or detectors.

3.9 liguid fuel repair company:

Natural or legal person that repairs and maintains the liquid fuel facility storage (extending the field of activity to all
operations that need to be performed within confined spaces), and that has in place the technical and human resources,
within the categories and conditions established in ITC MI-IP 05 (supplementary technical instruction for liquid fuel
fitters or repairers and fitting or repair companies).

3.10 containment space:

System designed to prevent a leak from a primary system from entering the environment, and which allows a leak to be
detected.

311 laminate:
Lining layer.

EXCLUSIVE USE: GENERAL COUNCIL OF PROFESSIONAL ASSOCIATIONS OF INDUSTRIAL TECHNICAL
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311 LEL and UEL:
Lower and wpper explosive limits, respectively, as a percentage by volume of the fuel'air mixture.

HOTE They delime the miniemm e mixinmem percentiges of fusks, ina felair mixnare, besween which such mixtures are flammeable,

513 primary skin:
Primary layer in contact with the existing skin of the tank, which, in associntion with the intermediste layer and the
secomndary |aver, efeates an appropriate interstitial space.

314 secondary skin:

Secondary layer in contact with the stored product, which, in association with the infermediate layer and the secondary
layer, creates an appropriate interstitial space.

A15 leak protection lining:
Combination of both skins, primary and secondary, which on their own or in association with intermediate material, creates
an appropriate mterstitial space.

116 sensor system:
Arrangement in which a liquid and/or vapour detector is'are used im inferstitial or containment spaces monitored By a
leak indicator device for leak containment purposes,

317 Leak detecior system:
Combination of elements allowing early detection of loss of tightness and/or leaks, including all the equipment needed io
detect a leak.

318 double skin tank:

Tank comprising primary and secondary skins with an interstitial space, in which the maximum filling level does not
exceed the height of the mterstitial space.

319 single skin tank:
Tank with just one skin.

320 isolation valve:
Walve used to interrupt the flow of a liquid beyond a certain point in a connection line.

321 ek protected zone:
Forne where the e peratn: dimzs maat d.mq} below 00 O
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7.2 Atmospheric VOC emissions

During the construction process, atmospheric VOU emissions will be monitored i accordance with the environmental

legislation in force, with the best available techniques being applied.

7.3 Continuity test in the interstitial space

The continuity of the interstitial or detection space must be verified n each tank,

The repair company must have a method in place o confirm the continuity of the interstitial space. For example, one
valid method could be to feed in a Muid which can be viewed throughout the interstitial space or would detect a possible
discontinuity.

7.4 Installation of the automatic and permanent leak detection system in the interstitial
space

7.4.1  Once the double skin system has been buili, a permanent and automatically detection system will be fitted to the
interstitial space. This may be s defined as Class [, Class 11 or Class 111 in Standard UME-EM 13160-1.

742 The permanent and automatic detection svstem must carry the CE marking in accordance with Standard UNE-
EM 13160-1,

In Class | pressure systems, the manufagturer or the repair company must demonsirate that the material comprising the
space is impermeable. [t will otherwise not be possible to pressurise the interstitial spuce with air, and an inert gas musi
be used, such as nitrogen.

743 In Class | vacuum systems, the automatic vacuum regeneration system must comply with Royal Decrec
400V 1996, of 1 March 1996, issuing provisions for the application of Directive %/9EC, concerning equipment and
protective systems intended for use in potentially explosive atmospheres (ATEX)

8  Standard tests

8.1 Adhesion

The adhesion test will be performed on the primary skin in accordance with Report UNE 53991 [N, fulfilling the
minimum values specified therein,

8.2 Chemical resistance of the materials

The purpose is to ascertain the required resistance of the component materials of the coating, 1o the components with
which they are to enter into contact inside the tank,

The test will be performed under the conditions described in subsection 7.4.2 of Report UNE 33991 IN, complying with
the minimum values specified therein.

8.3 Mechanical strength

I materials other than GFRP are used, & Mexoral strength test will be performed in accordance with Standard UIME-EN
150 14125, with the stated values being verified for the primary and secondary skim in accordance with subsections 6.1
and

G4 of the standard.
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8.4. Hardness

A Barcol hardness test or Persoz or Shore-I» hardness test will be performed, im accordance with the metheds described in
Report UNE 33991 IN, complying with the minimum values specified therein,

9 Final verification

Omce all the work has been completed, the repair company must confirm the tightness of the interstitial space,

10 Marking of the tank converted to double skin, and certificate from the repair company

10.1 Marking of the converted tank

Each converied double skin tank must be marked by means of a permaneni plate, which must be resistant o cormosion and
the products stored.

The plate must be affixed to the converted tank either inside the manhole mspection box or in the vicinity, guarantesing that
it remaing permtanently in a visible and accessible location.

The plate must st beast contain the following information:

— mname and address of the repair company ;
month and vear of the conversion 1o double skin;

— identification of the converted tank number, according to the installation disgram;
number/I0 of the installation;

- type of material emploved.

10.2 Certificate of the repair company

For each converied tank, the repair company must provide a cenificate placing on record the tests performed, as established
in Chapter & of this standard, and its conformity.
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0 Introduccion

Los tanques de doble pared para productos petroliferos, con una camara intersticial entre cllas, fueron disefados para
evitar derrames y por consiguiente la contaminacién del subsuelo. El tanque exterior retendria las fugas producidas por
la perforacion del tanque interior ¥ viceversa, Para controlar el buen funcionamiento, se instala un sistema de deteccion
de fugas que informa y en algunos casos permite la emision de una sefial visible y/o audible frente a la entrada de fluido
en la cimara intersticial, constituyendo un sistema de control y proteccidn preventivo y permanente del tanque.

1 Objeto y campo de aplicacion

Esta norma se plantea para definir las especificaciones téenicas que garanticen el procedimiento de construccion para un
tanque de pared doble in situ mediante la transformacidn de un tanque preexistente de acero (de simple o doble pared).
Esta norma cubre cualquier tipo de sistemas de aplicacién de revestimientos rigidos.

La reconversion in situ de un tanque de acero de simple a doble pared como parte fundamental de un sistema de
deteccion permanente de fugas se realiza en tanques antiguos que hayan conservadoe las prestaciones estructurales
iniciales, después de efectuar los trabajos en las condiciones que se definen en el Informe UNE 53991 IN, de reparacion
y revestimiento con plisticos reforzados en tanques metilicos para almacenamiento de productos petroliferos.

El Comité Técnico CENTC 393 perteneciente al CEN (Comité Europeo para la Normalizacion) ha desarrollado la serie
de Normas EN 13160 referente a sistemas de deteccion de fugas, en la que se definen, en su parte 7, los requisitos
generales y métodos de ensayo para espacios intersticiales, revestimientos interiores y envolturas protectoras frente a lns
fugas. En esta misma parte, se desarrollan las condiciones técnicas que deben cumplir los revestimientos protectores de
fugas. distinguiéndose entre:

1) revestimientos rigidos interiores protectores de fugas (capitulo 6 de la Norma UNE-EN 13160-7);

2) envolturas protectoras de fugas (capitulo 7 de la Norma UNE-EN 13160-7). Estas Gltimas quedan excluidas de esta
norma por no destinarse a tanques que ya estén enterrados.

NOTA  Los tanques de acern que hayan sido revestidos siguiendo of procedimiento establecido en el Informe UNE 53991 IN, podrde smnsformanse o
doble pared cumpliendo la Noema UNE 53935 en lugar de la peessmte nomma. Si e elimina of revestimiento intence y quada el tanque de
acern, sl que se podna aplxcar la Norma UNE 62422

2 Normas para consulta

Los documentos que se citan a continuacion son indispensables para la aplicacion de esta norma. Unicamente es
aplicable la edicién de aquellos documentos que aparccen con fecha de publicacion. Por ¢l contrario, se aplicard la
Gltima edicion (incluyendo cualquier modificacién que existicra) de aquellos documentos que 3¢ encucniran
referenciados sin fecha.

UNE 53935, Construccion de tangues de doble pared por transformacidn in situ de tangues de plastico reforzado con
JSibra de vidrio (PRFV).

UNE 53968 IN, Procedimicntos normalizadas para evaluar sistemas de verificacion de la estanguidad y deteccidn de
Sfugas en instalaciones de almacenamiento de productos petroliferos liquidos.

UNE 53991 IN, Plasticos, Reparacion y revestimiento interior de depdsitos metdlicos, para el almacenaniento de
productos petroliferos liquidos. con plasticoy reforzados.

UNE-EN 13160-1, Sistemas de deteccion de fugas. Parte 1: Principios generales.

UNE-EN 13160-7, Sistemas de deteccion de fugas. Parte 7: Requisitos generales y métodos de ensayo para espacios
intersticiales, revestimientos imerioves y envolturas protectoras frente a las fugas.

LA GONZALEZ PEREZ

JERO NS
VER ada o0 INGLES

rafuctoca @ infsrprute N
N 1198

09 MAYD 2022

LSO EXCLUSIVOCONSETO GRAL COLOPING TECNINDUSTSUS COLEGIOS, DELEGACIONES, DEMARCIONES



UNE 62422:2014 -4 - AENOR

UNE-EN 1SO 14125, Compuestas pldsticos reforzados con fibras. Determinacion de las propiedades de flexion.
(IS0 14125:1998).

3  Términos y definiciones

Para los fines de este documento, se aplican los términos y definiciones siguicentes:

3.1 camars intersticial:
Material utilizado para separar las paredes primaria y secundaria del tanque, que puede fijarse o no a una de las dos
paredes o a las dos y, garantizar la scparacion entre las paredes primania y secundaria.

3.2 condiciones de presion atmosférica:
Condiciones de presién comprendidas entre 0,08 MPa (0,85 bar) y 0,11 MPa (1.1 bar).

3.3 detector de fugas por presiom:
Dispositivo que detecta una fuga utilizando ¢l gire 0 un gas inerte como medio de deteccidn de fugas.

NOTA  Con ks detectores de fugas por presion, en caso de fuga, la caida de presion en la cimasa msersticial diespara uma alsrma

3.4 detector de fugas por sistemas de liquidos:
Dispositivo que detecta una fuga utilizando un liguido como medio de deteccion de fugas; cualquier fuga en una de las
paredes del sistema se refleja en una caida del nivel del fluido de deteccion de fugas.

35 detector de fugas por vacio:
Dispositivo que detecta una fuga utilizando ¢l aire como medio de deteccion de fugas; con este tipo de detector, en caso
de fuga. el aumento de las presiones en la camara intersticial dispara una alarma.

3.6 detector de gas:
Dispositivo que detecta la presencia de un gas o vapor.

3.7 detector de liquido:
Dispositivo que detecta la presencia de un liquido.

3.8 dispositive indicador de fugas:
Dispositivo gue detecta el estado de funcionamiento y alarma de todos los sensores o detectores de fugas conectados.

3.9 empresa reparadora P.P.L.:

Persona fisica o juridica que repara y mantiene el almacenamiento de las instalaciones de P.P.L. (ampliando su campo
de actividad a todas las operaciones que sea necesario realizar dentro de recintos confinados), y que dispone de los
medios técnicos y de personal, dentro de las categorias v condiciones que se establecen en I ITC MI-IP 05 (instruccion
técnica complementaria para instaladores o reparadores y empresas instaladoras o reparadoras de productos petroliferos
liquidos).

3.10 espacio de contencidn:
Sistema disefindo para evitar que una fuga de un sistema primario penetre en ¢l medio ambiente y que permite detectar

una fuga,

311 laminado:
Capa de revestimiento.
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312 LLE ¥y LS.E:
Limites inferior v superior, respectivaments, de explosividad, en tanto por clente en volumen de mescla combus-
tibbetaire.

WOTA  Delimitan ks porcentnjes mimemos ¥ miximos di combustibdie, en messla combusiibbedin, e los que dichas meclas son inflamables

313 pared primaria:
{(apa primaria en contacte a b pared existente del tanque, que asociada a la capa mlermedia v a la capa secundaria,
crean una camara intersticial adecuada,

14 pared secundaria:

Capa secundaria en confacts con el producto almacenado que, soln o asocmda con el matenial intermedio, crea una
camara intersticial adecuada,

315 revestimienio protector de Tugas:
Conjunto de las dos paredes, la primaria v la secundaria, que solas o asociadas con un materiml mermedio, crean una
chimara lersticial adecuada,

316 sistema de sensor:
Disposicidn en la que se uiilizan detector de liguido v/'o vapor en espacios de contencion o indersticial controlades por
un dispositive indicador de fugas para fines de detenciin de fugas,

AT sistema detector de fugas:
Conjunto de elementos que permiten la deteccin temprana de pérdida de estanquidad vio fugas e incluye todos los
equipos necesarios pam detectar unn fuga,

L18 tanqgue de doble pared:
Tanque compuesio por parcdes primaria ¥ secundaria con una cimara intersticial, en el que el nivel de llenado masims
no sobrepasa la altura de la cimara intersticial.

319 tanque de simple pared:
Tanque con una Gnica pared.

220 valvula de corte:
Vilvula utilizada para interrumpir 2| caudal de un liquido mas alla de un punte determinado en una linea de conexion,

321 roma protegida del hielo:
Zonn cuya temperatura no desciende por debajo die 0 °C.

T |.|:
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7.2 Emisiones de COV a la atmésfera

Durante el proceso de construccidn, se controlarin las emisiones de COV a la atmosfera segin la legislacion vigente en
materia de medio ambicnte y se aplicardn las mejores técnicas disponibles.

7.3 Ensayo de continuidad en la cimara intersticial
Se debera verificar la continuidad de la cimara intersticial o de deteccion en cada tanque.

La empresa reparadora debera disponer de un método para comprobar la continuidad de la camara intersticial. Por
ejemplo, un méodo vilido puede ser la introduccion de un fluido que permita ser visualizado en toda la cdmara
intersticial, o detectar una posible discontinuidad.

7.4 Instalacion del sistema de deteccion permanente y automatico de fugas en la cimara
intersticial

7.4.1 Una vez construido el sistema de doble pared, se montard un sistema de deteccién permanente y automitico de
fugas sobre la cimara intersticial que podra ser de los expuestos como Clase I, Clase I o Clase 111 en la Norma
UNE-EN 13160-1.

742 El sistema de deteccidn permanente y automatico de fugas debera disponer del marcado CE de acuerdo con la
Norma UNE-EN 13160-1,

En los sistemas de Clase I por presion, ¢l fabricante o la empresa reparadora deberin justificar que ¢l material con el
que se conforma la cmara es impermeable. De lo contrario, no se podrd presurizar con aire la camara intersticial y se
deberd utilizar un gas inerte, por cjemplo el nitrégeno.

7.4.3  En los sistemas de Clase | por vacio, el sistema de regeneracion automatico de vacio deberd estar conforme con

el RD 400/1996, de | de marzo, por el que se dictan las disposiciones de aplicacion de la Directiva 94/9/CE, relativa a
Jos aparatos y sistemas de proteccion para uso en atmdsferas potencialmente explosivas (ATEX).

8 Ensayos de tipo

8.1 Adherencia
Se realizara ¢l ensayo

i en €l fi

de adherencia en la pared primaria, conforme al Informe UNE 53991 IN cumpliendo Jos valores

L4

8.2 Resistencia quimica de los materiales

Tiene como finalidad comprobar la resistencia que deben tener los materiales componentes del revestimiento, frente a
los componentes con los cuales han de entrar en contacto en ¢l interior del tanque.

El ensayo se realizard bajo las condiciones que se describen en el apartado 7.4.2 del Informe UNE 53991 IN
cumpliendo los valores minimos en él especificados.

8.3 Resistencia mecanica

En caso de utilizar materiales distintos al PRFV se realizard un ensayo de resistencia a flexion conforme a la Norma

UNE-EN ISO 14125 y se verificarin los valores expuestos para la pared primaria y secundaria en los apartados 6.1 y
6.4 de In norma.
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8.4 Dureza

Se realizard un ensayo de durcza Barcol, durcza Persoz o durcza Shore-D segin los métodos descritos en el Informe
UNE 53991 IN cumpliendo los valores minimos en él especificados.

9 Verificacion final

Después de finalizar todos los trabajos, la empresa reparadora debera comprobar In estanquidad de la cimara
intersticial.

10 Marcado del tanque convertido a doble pared y certificado de la empresa reparadora

10.1 Marcado del tanque convertido

Cada tanque convertido a doble pared deberd marcarse mediante una placa permanente, que debe ser resistente a In
corrosidn y al producto almacenado.

La placa deberd fijarse al tanque convertido o en el interior de la arqueta de boca de hombre o en sus proximidades,
garantizando su permanencia, en un Jugar visible y accesible.

La placa deberd [levar, como minimo, la informacion siguiente:

~ nombre y direccidn de la empresa reparadora;

- mes y afio de la conversion a doble pared;

- identificacion del ndmero de tanque convertido, segin croguis de la instalacion;
- mimero/ldentificacion de la instalacion;

- tipo de material empleado.

10.2 Certificado de la empresa reparadora

Para cada tanque convertido, la empresa reparadora debera facilitar un certificado en ¢l que consten los ensayos
realizados, segiin lo establecido en el capitulo 8 de esta norma, y la conformidad a la misma.
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Appendix B

Sales Information Brochure




The Rafibra System is used on:

- Underground and aboveground storage tanks

- Vertical and horizontal fuel tanks

- Retail and private fueling stations

- Oil refineries, Petrochemical and other fuel storage facilities
- Double wall tanks which are past their life expectancy

- Single wall steel and fiberglass tanks being converted to double
wall tanks

Before

Advantage of our Method:
- The process takes only 7 days per tank as opposed to an average
of 2 months for the traditional tank replacement project

- Project can be scheduled within weeks as opposed to several
months for a tank replacement

- The structural strength is superior and without a match in the
industry and can withstand a pressure test of 70 PSI. A typical shop
fabricated tank can only withstand 3 to 5 PSI

- Most cities and towns do not require special construction permits
and approvals for this system

- Does not have the risk of “change orders” for shoring or dewatering
often part of a traditional tank replacement project

- The cost is less than half of a traditional tank replacement

- Facilities can remain open while the tanks are built in-situ

After




Appendix C

Installation Instructions




Appendix D

Integrity Testing & Maintenance
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0 INTRODUCTION

Deomble wall tanks for petroleum products with intershfial space are designed to prevent lezks which can result
in soul and groundwater confamumation.

The outer wall prevents leaks that could result from the fallure of the iomer wall and vice versa. To ensure
proper operation a lezk detechion system 15 installed. If hqud were o enter the mterstihal space an audible and
visual alarm 15 activated.

1 SUBJECT AND APPLICATION

The Techmical Committee CEN/TC 221 under the CEN (Ewropean Committes for Standards), has
developed the Standard series EN 13160, which refers to leak detection system. as defined in part 7 of
the standard which includes general requirements, test measures, interstitial spaces, interior coatings,
and leak protecting wrappers, distinguishing the following:

1  Intenior coating protection against leaks (Chapter 6 of the standard UNE-EN-13160-7:2003)
a. Interior coating protection for flexible leaks
b. Interior cover protection against ngid leaks, (GEF)
2 Protected wrappers against leak (Chapter 7 of the standard UNE-EIN 13160-7:2003). These two
mules are excluded from the standard because they do not include tanks which are underground.

This procedurs has the objective of establishing the standards to be followed by RAFIBEA S1. Tt
defines the specific techmicues to be followed to suarantes the proper constmuction of the In-stu double wall tank
In a presastme steel tank wnderground or abovegroumd.

Thas In-sitn construction with a permanent leak detection system can be mstalled m the following:
a) New underground steel tanks used for the storage of petroleum products.

b} Existing fiberglass and steel underground steel tanks used for the storage of petrolenm products
which have maintained their structural integrity.

c) Existing fiberglass and steel tanks that have been properly repaired in accordance with standard
UNE 53.991.

I-ADVANTAGES
1. Through the installation of this system. you transform the simple wall tank into a double wall
tank. The method 15 completed with the permanent installation of an automatic leak detection
in the interstitial space created for a permanent detection system.
2. The system prevents the contamination of the environment.

3
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3. The system is compatible with other available leak detection systems in the interstitial space. It
can be used with vacuum, pressure, and dry interstitial space sensors.

4. In the event of a failure of the primary wall, product would be contained in the secondary
containment.

5. The new primary containment, mterstitial space and secondary containment form a monolithic
system since all the materials are of identical properties. The resin and fiberglass comply with
the standards required in UNE 53991, Having a monolithic system prevents tension between
layers which could result on separation.

6. The system considerably increases the structural integrity as well as the chemical resistance of
the tank.

3 STANDARDS

UNE-EN 13160-1:2003 Lesk Defection System. Part 1. General
Principles.

UNE-EN 13160-2:2003 Leak Detection Systemn. Part 2 Pressure and vacuum
Systems.

UNE-EN 13160-7:2003 Leak Detection System. Fart 7> General Requirements and Test methods
Sfor inferstitial space, interior coating and wrap profection against leaks.

UNE-EN ISO 14123:1999 Fiber-reinforced plastic composites — Determination of flexural
properties (150 14125:1995).

UNE 53991:2011 IN “Plastics. Fepair and interior coating of steel tanks designed for the storage of
liguid petroleum product using reinforced plastics.”™

UNE 353962:2003 IN Procedures for tank tighmess test and leak detecion on imstallations of
petroleum storage tanks.

TUME 62422:2011 IN Construction of double wall tamks via In-simn transformation of steel tanks
from single wall to double wall tanks.

4 TERMS AND DEFINITIONS
For this procedure, apply the terms and definitions, as follows:
4.1 Interstitial Space

Matenial used for the separation of the primary snd secondary wall of the tank, which may be adhere or not
to one of the two walls or to the two of them to guarantee the separation between the primary and the
secondary wall

42 Conditions of atmospheric pressure:
Conditions of pressure between 0.08 MPa (11.60 PSI) and 0.11 MPa (1595 PSI)

4
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4.3 Leak detection by pressure:
Device which detects a leak using air or an inert gas as a medium to detect leak.

NOTE: With the leak detector by pressure, if there is a leak, the pressure drop in the interstifial space
trggers an alamm.

44 Leak detection svstem by liguid (Brine):
The devices that detect a leak using the level of the liguid in the interstitial space.
4.5 Leak detection system by vacunm:

Deevice that detects a leak using air as a means of leak detection. With this type of detector. in case of a
leak, the increase of the pressure in the nterstitial space activates an alarm.

4.6 Gas Detector:

Device that detects the presence of a gas or vapor.

4.7 Liguid Detector:

Device that detects the presence of liquid.

48 Leak Detector:

Device that detects the conditions and status of all the leak sensors.
49 Authorized/Qualified installation company

Legal or physical person that repairs and provides maintenance to the storage in the faciliies of fuel
storage tanks.

4.10 Containment:

System designed to avoid the penetration of a leak of a pnimary system into the environment, resultng
m the detection of a leak.

4.11 LEL {Lower explosive limit) and UEL (Upper explosive limit):
LEL. lowest concentration of gas or vapor which will tum or explode if ignited.
UEL, the highest concentration of gas or vaper which will bum or explode if ignited

4.12 Primary wall:

(&3]
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The ability of an enclosed tank designed or constructed to directly contact a confined liquid while
nommal condition.

4.13 Secondary Wall:
The ability of a tank design or construction to directly contact and confine a liquid in abnormal use (from
prmary leakage) without leakage.

4.14 Retrofit system:

The combimation of the two walls, the gi.mar}r and the secondary. by themselves or associated with an
intermediate material, create an adequate interstitial space.

4.1% Sensor Svstem:

Provision that uses a liquid detector and/or vaper in contained or interstitial space controlled by a device
used for leak detection.

4.16 Leak detector Svstem:

Combination of elements that allow the early detection of the loss of strength of the walls of the tank and
of leak, ncluding all the equipment necessary for the detection of a leak.

4.17 Double wall Tank:

Tanks containing primary walls and secondary walls with an interstitial.

4.18 Single Wall Tank:

Tank with only one wall.

4.19 Shut-off Valve:

Walve used to interrupt the flow of a liquid beyond a point in a line connection.
4.20 Freeze protected zone:

Zone with temperature that does not go below the 32°F.
411 FRF
Fiberglass reinforced plastic.

412 L0OAD
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Belative mmert solid used to meodify the resistance, stability, working conditions or other

4.23 Epoxy, Vinyl ester and Polyester

Epoxy, vinyl ester and polyester coating are the combination of 2 different matenals which
complement each other by their characteristics; a liquid resin that by polymenzation results in a sclid
thermostable and insoluble fiber coating incorporated in the interior of the resin given strength to the
traction efforts, while the solidified resin works develops a compression, improving the composition
of the mix

A resm solidified is known as matnx and the mix of resin and coating is also known as the composed
material.

4.24. Polymerization.

Is the process in which various molecules of monomer identical or different, are united by adhesion or
by condensation, forming a macromolecule known as polymer in the case of the resin thermostable,
the polymenzation produces a solid red tndimensional infusible and practically msoluble by the
techmical process known cured.

Explanstion:

1 Seeal

1 Primary wall fext to the stesl wall)

3 Intereitial Space

4 Secomdery wall (i confact with the prodacs)

o e B ED B

==




150 Saal

3:4?1'@?:4 | s

MAINTENACE OF UNDERGROUND TANKS

Pol. ind. Albaric Cf Awda. Ribera alfa, n® 30 46260 Albaric VALEMCIA Tin: 962 443 646 Fax- 962 443 648

5 MATERIALS

5.1. General Technical Features

The mtenor coating for leak protection (chapter 6 of standard UNE-EN 13160-7:2003)
states, the following:

a) Interior coating protectors against flexible leaks.

They are made with flexible matenials and are designed as a fimetion of the dimension of
the tank. The sheets should not have blisters, fissures, pores, and any other no-homogeneity.
The irregularities which are evident and easily detectable, mmust be identified by means of visual
examinafion.

The quality and compatibility of the matenials must be appmved and confirmed by a specific
test, pursuant to the requirements determined in chapter 7 and 8 of the standard “Quality
Control” and Tests, respectively.

k) Interior Coating protectors against rigid leak FRP.

The intenior coating protectors against leakage may be reinforced with fiberglass. resin of
polyester, resin peolyester non safurated resm (FEP-UP) and resm epoxy remnforced with
fiberglass (FEP-EP). It can also be used with otha adequate matenal.

The filness of the materials must approve and cenfirmed by a specific test, pursuant to the
requirements determined i chapters 7 and & of the Standard of Cuality Control and Tests,
respectively.

5.1, RATIBRA Materials System - RDF
J.2.1 - Resins

Thermostable resin will be used, such as epoxy, winvl, polvester, or other types of resin; with
specifics features and special properties which are resistant dissolving action of the petroleum
products, including the exygenates; These resins mmust have enough coefficient of thermically
dilatation supenor to ron, to be able to support the movements of the tank. In the case of the
FAFIBRA — FEDP System, Epoxy vinyl ester resin is used without solvents (styrene)
reinforced with fiberglass.

3.2.2 - Fiber Reinforcement

The remnforcements are made with fiberglass “E”, composed of plashe compatible with resins
used m the manufactunng of the product.
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Each reconstructed tank will be marked by RAFIBRA, 51, by means of a permanent plate
which 15 resistant to comrosion as well as to the storage product.

The permanent plate will be fixed to the converted tank or on the mamway cover of the
tank or close to it. The plate should be visible and accessible.

The permanent plate will contain, as a mininmm, the following information:
— Wame and Address of EAFIBRA S1.
— Month and Year the tank was reconstructed.

— Identification number of the reconstructed tank 1n
accordance with the sketch of the facilities.

— Number/ldentification Number of the facility.

— Type of material Used.

11.2 Certificate of the repair company

For each tank converted, FAFIBRA ST will issue a cerificate indicating the details of
the tests conducted pursuant, to chapter 8 standards.

12. MANAGEMENT OF WASTE

All the contamunated liquids obtained during the cleaming process of the tanks will be
properly managed and disposed of at an authonzed facility.

13, REFERENCES AND RAFIBEA S.1.. PEOFILE

13.1.- BACKEGROUND OF THE COMPANY (ANNEX VIIT)
13.2.- TECNICAL MEDIA

RAFIBRA, 5L nits facihities of Albengue, has machmes and the space necessary for
the repair and coating of atmospheric deposits underground and for the venfication of
the tightness of said deposits descnibed on the previous section, including the vehicles
which the technical people use to conduct mamtenance operations.

RAFIBRA 5L has the following charactenstes:

- Has Worldwide presence
- Has the know-how of systems, matenials, and advanced procedures.
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- Proven expenience in the procedure of in situ conversions

- Capacity to manage and coordinate each one of the job phases.

- Has the required inventory of the material, equipment, and instruments to
effect and guarantee the treatment of surface, cleaming, and product
application, etc.,

- System of residue extraction.

- Autonomous System of ventilation.

- Equpment for the ventilation and extraction of air.

- System to measure the thicknesses of the metallic stucture of the bank and
the coating using ultrasonic methods.

- High pressure submergible pumps and auto absorption centrifuge, of diverse
rates of flows.

- Luminaries with protection of ant deflagrant to be used in the interiors of the
tanks and lantem of intrinsic securnities.

- Compressors of different types and sizes.

- Oxygen and gases control Systems.

- Measurement instniments to measure and venify the thickness of the coated
tanks.

- Means of Transportation for the personnel

- Transportation of residuals in adequate containers to the appropnate plant.

Its technical department has studied and designed, using the latest information
technology available, the different methos of thickness tank venfication which after a
specific and carefully test, conducted in our facilities, as well as, by other approved
laboratories, we have developed the RAFIBRA-VSN VERIFICATION SYSTEM OF
THICENESS, accompanied by its continning upgrades, resulting in the most
dependable thickness venfication system in the market.

We also design logistics systems that allow a more rapid response from the mtervention
of our equipment.

Considenng the technical means available to the company, we cannot forget the himan
factor. RAFIBRA, 5L has in its payroll a selected group of technical personnel with
collage degrees and without cellege degrees, engineers, experts in business
administration, mstallers of petrolenm product, as well as the technical petroleum
product people that make possible the compliance and control of our services.

14.- ATTACHEMENTS

- ANNEX I Industrial Registration of EAFIBRA, S1. responsible for the mstallation,
maintenance, and repair of tanks - RPPL -3

- ANNEX II: Contimuty Test in the interstitial space of the wall of the tank.

- ANNEX III: Market receipt C.E. from the mamufacturer regarding the detector
CLASS1
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- ANNEX IV: Receipt compliance with rule 13160, detention of leakage detection
system CLASS I

- ANNEX V: Test for the adherence effected by an approved Laboratory for the
Testing Procedure.

- ANNEX VT: Tests of Chemical Resistance and strength effected by laboratories
approved for the testing Procedure.

- ANNEX VII: Tests of Mechanic Resistance effected by approved laboratories
specialized n testing procedures.

- ANNEX VII Authorizations from Portugal. France, and Italy.

Alberic. March 7, 2022

Fdo.: José Luis Folgado Garcia
Rafibra S.L.




Appendix E

Operability Testing




The Rafibra Annual Operability Test

The installation of a leak detection system in the interstitial space of the tank will be the choice of the
tank owner. Once the double-wall system is constructed, a permanent leak detection system shall be
installed for the detection of leaks in the interstitial space in accordance with Florida Department of
Environmental Protection requirements. Rafibra upgraded tanks using pressure and vacuum
systems will be required to use the operability tests prescribed in the Equipment Registration with the
FDEP. Liquid float electronic sensors used for leak detection shall be tested by inverting the liquid
float and confirming an alarm on the automatic tank gauge, and then clearing the alarm before putting
the sensor back into service. Any tank using a visual release detection method shall be required to
visually check the low-point sump with a gauge stick or similar tool for liquids.
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ENSAYO A

* Propiedades de flexion

Ensayo de flexion RDP RAFIBRA segin norma ASTM D 730

Método de ensayo

Morma:

Malado:

Velocidad de ensayo (mmimin:
Célula de carga (kM)

Distancia entre apoyos (mm
Radio de apoyo (mm):

Radio del 0l de carga (mm):

Funtos de carga;

Cara de la probeta en contacto con el il de carga;

Indicador da fuerza (exactitud 130 7500):
Indicador de deformacian {exactitug 150 9513):
Tipo ce indcacor de desplazamiento:
Maturaleza v forma del material;

Tipo de probeta:

Dimensionas:

M° de probelas:

Freparaciin:

Acondicionamiento previo:

Condiciones ambieniales durante el ensayo:

ASTM D730 (2017)

A

1

10

53

5

5

3 punitos

Rugosa

Clase 0,5

Clase 0.5

Brazo lleodrn=comprasidn

Laminado

Ancho de 12,7 mm

Se indican en las lablas de resultacos
5

Mecanizadas por maguina de control numérico
86 haras & (23+270;(50+ 1 01%HR

(232270 (502 100%HR
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Resultados

Fecha inicio ensayo: 14/09/2021
Fecha fin ensayo: 14/08/2021

Tabla 4
Proven  Epetor  Ancho  Bllae  Meden | mboma
{MPa) (MPa) (mm)
1 3,244 12,732 6440 91,6 3,2
2 3,339 12,699 6020 88,7 43
3 3.241 12,728 6190 106 4.8
4 3,340 12,724 6760 101 38
5 3,267 12,756 6440 98,5 4,3
_Veerie. 6370 97,2 41
Desviacion estandar 280 7.0 0.6
/.

Eruea en MOy

40

Srangmin

Figura 1, Gréifica Flexiér=deformacién

"

Deformadidn e mm
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ENSAYO B

Dureza Barcol

21-0370-3
Ensayo de Dureza Barco| RDP RAFIBRA segin norma ASTM D 2583

Método de ensayo
Marrma AETM D2583

Resultados

Fecha inicio ensaya: 130082031
Fecha fin ensayo: 13082021

Talsla 2
Dureza Barcol
Valor medic A8
[Cesviacidn estandar 2
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21-0370-2
Ensayo de flexién RDP RAFIERA segin norma ASTM D 790

ABLAS RESUMEN
2103702

Ensayo Morma Propledades Resultado
A * Propiedades de Hexidn ASTM D 730:2017 Resislencia a flexion (MPa) ar.2
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Ensayo de Dureza Barcol RDP RAFIBRA segin norma ASTM D 2583
Ensayo Norma Propiedades Resultade
B Dureza Barcol ASTM DEEB3 Dureza Barcol Voot el

48
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PRESCRIPCIONES

1,- AMPLAS responds Onicaments de los resultados sobee |os métodes de andlisls conslgnados en el informe v referldos
exclusivaments & los materiales o musesiras gue se indcan en e| misme, imitando a &stos |a responsabilidad profesional y
juridica del Centro, Salo mencidn exprasa, las muastras han sido libremente elegidas, referenciadas y anviadas par el
solictanis,

2.~ Este Instiuio no s8 hace responsable en ningdn caso de |a interpretacidn o uso Indeblde gue pueda hacerse de este
documnenta, cuya reproduccion parcial eatsd totelments prehibida,

- Los resullados se consideran como propiedad del solicitants v, sin autorizacién previa, AIMPLAS se absiendrd de
mr"‘.-ﬂil:l"lﬂﬁ 1 un fercaro,

4,- Minguna de las mdicacionss formuladas en esle informe pueds tener & cardcler de garantla para las marces comerciales
gue en EU CEED 58 Citen,

5. Anie posibles dscrepancias enlre informes, se procederd a una comprobacion dirimente en la sede central del Instituto, Asi
migsmo, &l sslicitante se oblina a natificar a este Cenlro cualguier reclamacidn que reciba, con causa en el infarme,
azimendo & este Centro de toda responsabilidad ceso de no hacerlo asi,

G.- Los materiales o muestras sobre los que se realicen los ansayos se consarvardn en AIMPLAS durante el mes posterior a la
emisiin del nforme, procediéndose posteriormente a suU destruccion, por lo que foda peticidn relacionada con los materiales
ensayados, se deberd realizar en el plazo indicado,

f.- AMPLAS s2 exime de cualguier respongsbilidad dervada de |a obtencidn de resultados andmalos en | caso de que la
muestra no s& considere adecusda para el ensayo v asl se haya comunicado previamente al solictante,

B.- AMPLAS es responsable de la informasion que aparese en el informe, pero no de 8 proporcionada par el cliente que
pueds alectar a la valldez de los resultados,

8- Los informes de ensayo, al no estar elaborados con caracter de dictamen pericial para su utlizacidén como t&l ante un
argana judicial, no podrén ublizarse con tal cardcter ante ningdn drgano jurisdiccional.

10.- Cuanda el cliente precise [a utilizacion jedical de los informesicentificados emitidos, la paricipacion de AIMPLAS se levard
a cabo preferenlemente por videoconferenclia, En caso de gue elle no fuera poesible, el clisnte se hard cargo de los costes
de desplazamientos, distzs w obtros gaetos adicionalss gue se genersn, gue serdn previaments presupusstados por
AIMPLAS para su conocimianio ¥ aprobacidn

11.- Esle documents firmade elecirdnicamente es ol wilido a efectes legales v el gue debe conservarse, Cualguier impresidn o
reprasentacion grafica qus se haga de & serd una copla v solo &8 vélido en los tdrminos gue determing &| destinatario de la
firma,

12.- Esle informe se ha emilido con la informacidn disponible y aportada por el clienle en la aceplacian de la oferla
correspondienie, por lo gue en ningan caso se podrd emilic olre infeome a postenion con informacon diferente a la que
consta en & presanta informe, ¥ gque no haye sido sporteda con anterandad,

13.- La incertidumbre estimada para cada uno da los ensayos del presante informe s encuentra en AIMPLAS a disposicidn dal
cliente,




AIMPLAS

INSTITUTO TECNOLOGICO

DEL PLASTICD

|NFORME! REPORT: 21-0370=8["1

TEST A

* Flexural Properties

Ensayo de flexion RDP RAFIBRA segln norma ASTM D 790

Test method

Standard;

Melhod:

Tesl speed (mimiming

Load cell (kM)

Span (mm):

Radius suppaoris (mm):

Radius of the: siriking edge (mm):
Paints load:

Force indicator (accuracy |50 7500

Deformation indicator {sccuracy S0 8513):

Exlensomaler:
Maleral:

Specimean fype:
Mumber of sscimen:
Spaciman prepartion
Pre=condilioning

Envirammental conditons:

ASTM D730 (2017)

A

1

10

53

5

5

3

Class 0.5

Class 0.5
Flexural-comprassion arm
Larminaled

12,7 mm width

5

Mumerica| control machine machinig
88 hoal (2322050810 %EH
(23277050 10)%HR
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Results

Start date: 2021/09/14
Finish date: 2021/08/14

Table 4
Flexural Flexural Deflection at flexural
Specimen Th:::;” md":? modulus strength strength
{MPa) (MPa) (mm)
1 3,244 12,732 6440 91,6 3.2
2 3,339 12,699 6020 88,7 . 43
3 3.241 12,729 6190 106 48
a_ 3,340 12,724 6760 101 _ 39
5 3.267 12,756 6440 98,5 4.3
_Meavaiie 8370 972 4,1
Standard deviation 280 7.0 0.6
&
/7, Va
) . ‘I' ‘
/ ' 4
J
B /
s 60 / l
; [ 1
w 'I
f )
f:' 40 z /
b I " i {
VI o=
) "
/

Srss n / Deformadidn e mm

Figure 1, Bendngesiran graph
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TEST B

Barcol Hardness

21-0370-3
Ensayo de Dureza Barcol RDP RAFIBRA seg(n norma ASTM D 2583

Test method
Slandard ASTM D2583

Results

Start date: 2021/08M13
Finism gata: 2021/00/13
Tab|e 2
Barco| hardness

Mean value 48
Standard deviaton 2
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21-0370-2
Ensayo de flexién RDP RAFIBRA segt(n norma ASTM D 790

UMMARY TABLES
A L

Test Standard Properties Result
A * Flexural Properties ASTM O 792017 Flesural strength (MPa) a7 .2
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21-0370-3
Ensayo de Dureza Barcol RDP RAFIBRA segin norma ASTM D 2583

Test Standard Properties Result

B Barcol Hardress ASTM D2583 Barcal hardness M“mi:ulw:
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TERMS AND CONDITIONS

1,- AIMPLAS |8 responsible anly for resulls oblaned fram the analylical methods clbted in this report, Resulls exclusively refer te
the materals and samples mentioned herein, the |egal and professional responsibility of the |netitute will be restricted to said
miatenials and zamples, Unless otherwise stated, the samples have been frealy salacted, indaxad and provided by the cliant,

2= Tha Institele assumes no mspansibility Tor any misinberpratalion or misuse of this documaent, Partial o0 tafal mproduciion of
thita dacurment withaut prior authorsstion by AIMPLAS s strctly farbldden,

3.- The rasulis are considersd the property of the cliend, Without prior authorisation, AIMPLAS will not disclose them with any
third party.

4o Mainformation contained in s report consbiutes a guaraniee for the lrademanks ciled, Il any,

G- Inthe event of any discrepancies withn reports, & final verfication will be carried out at the nstitula’s head ofce, The client
undsertakes fo inform the Instibute of any complaint # may receive regarding this report, Failure to do so exempts the Institute
fram any responsibilly,

B.- The lesled materals or samples will be slored in AIMPLAS Tor the nest month alter the issoe of the reporl, and then they will
ke destroyed; ao that any venfications have to be requested within tha periad,

7.~ AIMPLAS will not assume any liabilty derived from the obtention of anomalous results in case the sample had baen
consdered unsuitable for the bests and e cuslomar had been praviously notifed,

B~ AMPLAS assumes respansibility for the Informataon of ths reporl, excepd for the information previously provided by the
customer which may affect the validity of the rsauls,

8- The test Beports or Cartificates ara not an expert opinion to ba used bafore a judicial body and therafora thay may noi ba
usied &5 such bafore a cour of law,

10.- When the Reports or Cerificates are requested for use In judics| proceedings, AIMPLAS will participate preferably by
wideoconfarence. In case this would not be possible, the costs of treve| expenses, subsistence allowance or other additicnal
cosis that may be genarated during the service, will ba borms by the cliant, AIMPLAS will previously prapare a guotation that
will b sent to the client for his knowledge and approval,

11.- This eleclronically signed document s walld for legal purposes and should be relansd, Any prinbing or graghe
represeniation that is made of it will be a copy and is only valid in the terms that determing the recipeent of the signaturs,

12.- This raporl has been isseed with e nformation available and provided By the client in e acceptance of the coresponding
affer, 5o lhal i no case may a subsequent report be issued wilh information different fram the ome included in his reparn
and thal has bean contributed prau'mush.-.

13.- The estimated uncertainty for each of the tests in this report is available at AIMPLAS at the client’s disposal,
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Foreword

This document [EM 13160-4:2003) has been prepared by Technical Committee CEM /TG 221, "Shop fabricated
metallic tanks and equipment for storage tanks and for service stations", the secretanat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by Movember 2003, and conflicting national standards shall be withdrawn at the latest
by Mowember 2003.
This European Standard consists of 7 parts:
Leak detection sysfems;

Fart 1: General principles

Fart 2: Pressure and vacuum sysiems

Fart 3: Liquid systems for fanks

Fart4: Liquid andfor vapour sensor sysfems for use in leakage containments or inferstitial spaces

Fart 5: Tank gauge leak detection systems

Fart §: Sensors in moniforing wells

Fart 7: General requireaments and fest methods for intersiifial spaces, leak protecting linings ard l=ak
profecting jackefs

According to the CEM/CEMELEC Intemal Regulations, the national standards organizations of the following countries
are bound fo implement this European Standard: Austria, Belgium, Czech Republic., Denmark, Fimland. France,
Gemany, Greece, Hungary, lceland, Ireland, taly, Luembourg, Malta, Metherlands, Morway, Portugal, Slovakia,
Spain, Sweden, Swizerdand and the United Kingdom.

1 Scope

This Eurcpean Standard specifies the reguirements for leak detection systems - class Il for use in the interstitial
space of double-skin systems or in leakage containments of single skin systems designed for water polluting fluids.
This European Standard is not applicable to leak detection systems using mnon re-usable sensors.

2 Normative references

This Eurcpean Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropnate places in the text, and the publications are listed hersafier. For
dated references, subsequent amendments to or revisions of amy of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EM 13180-1:2003, Leak defecton systems — Fart 1: General principles.

EM 13160-7. Leak detection systems — Part 7> General requiremeanis and test methods for interstitial spaces. l=ak
profecting lmings and leak protecting jackets.
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3 Terms and definitions

For the purposes of this Eurcpean Standard, the terms and definitions given in EN 13180-1:2003 apply.

4 General
General principles according to EM 13180-1.
Where the reguirement is for low temperature performance the alternative test temperature is shown in brackets [...].

Liguid or vapour sensors shall be installed im such a way that they can detect specific liguids or their vapours present
in or entering the leakage containment or interstitial space.

The leakage contaimment can take the form of a
—  sump or riser containing spills from leaks in double wall lines or pumps;
—  bund, designed to contain leakage from a storage tank or from amy other facility containing liquids;

— gther facilities in which sensors can be installed to detect the presence of liguids or vapours.

5 Interstitial space
General requirements conceming the interstitial space according to EM 13180-7.

The design of the interstitial space intended to detect liquid shall allow detection of a minimum amount of 101 of a
specific liquid present in or entering the interstitial space.

The interstitial space shall allow an installation of the sensor at the deepest point of the interstitial space.

The interstitial space shall be constructed so that the leakage liquid shall reach the despest point of the interstitial
space.

For a tank, the system shall be designed so that there are no connections to the imner tank through the interstitial
space, below the maximum filling lewvel.

Far a pipe, the system shall be designed so that there are no connections to the inner pipe through the interstitial
Epace.

The interstitial space shall be capable of being tested for integrity.

6 Leakage containment

The design of leakage containment intended to detect liquid shall allow detection of 3 minimum amount of 10 1 of 3
specific liguid present in or entering the contaimment.

The number of sensors of the system shall comespond to the intemded number of low points in the leakage
containment.

NOTE The design of a leakage containment showld allow that liquid leaking frem any point in the primary system will collect
m at lzast one of 3 member of low points in the leakage containment

The leakage containment shall be liguid tight and imperdous to the stored product, water or any other substance
with which it is likely to come inte contact, and shall have no cutlets below the level of the maximum contained
vaolume.

If protection against ingress of water is not possible, technical measures have to be taken to avoid impaimment of
the function of the leak detector.

4
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Mo penetrations through the walls of the leakage containment shall be made which might interfere with its functions
as leakage containment.

It shall be possible o test the lzeakage containment for leaks.

If the leakage containment is used as a bund for a primary system holding liguids then the walls of the bund shall
fully surround the system and shall be capable of containing the entire contents of the primary system.

T Liguid sensor

Liguid sensors shall detect specific liquids they can normally come into contact with (2. g. stored product, water).

Liguid sensors shall comply with the test criteria according to clauses 10 or 11, as appropriate.

g8 WVapour sensor
‘'apour sensors shall detect specific vapours from stored products.

‘'apour sensors shall comply with the test criteria according to clause 12.

9 Leak indicating device
A leak indicating device shall be provided.

An alamn shall indicate when the presence of stored product andlor water is detectad.

10 Type test of the liquid sensors

10.1 Test objective

Thie aim of the test is to venfy the suitability of a sensor system to detect the ingress of liguid imto the interstiial space
or leakage containment, where this space is normally dry. Tests shall be performed to verify:

— the response time of the sensor system in indicating the presence of liquid, where the liguid level is rising at a

given rate;

— the recovery time of the sensor system from a liquid-indicating condition following its remowval from the

presence of liquid.
A sensor system shall be qualified for use with each type of liguid that it shall be required to detect. Where possible,
tesis shall be performed uwsing these actual liguids, however where significant hazards may result, a less harmful test

liquid may be used having similar chemical and physical properiies. For example, a substiute for petroleum spint
would be petroleum naphtha (an aliphatic petroleumn distillate).

10.2 Evaluation

Tests shall be deemed to have been passed where:

— the presence of liquids is not indicated when no liguid is present;

— the presence of liguid is indicated within 30 min after liguid is first introduced inte the test system at the rate of

10 Ih;

— the presence of liguid is indicated within § min after liquid is first introduced into the test system at the rate of

50 Uh;
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— the sensor has a measurable recovery time of max 20 h after removal of the test liguid.
These criteria shall be satisfied over the range of environmental conditions specified in the test in 10.4.

The system shall remain in the alarm condition until the sensor has recovered and the alarm has been reset

10.3 Test equipment

A test vessel in the form of a flat-bottomed wvertical cylinder, having a horizontal cross-sectional area of
(0,1 £ 0,002} m2 (i.e. a liguid depth of 0,01 m corresponds to a volume of 1 1) and a minimum depth of 0,8 m. One
or more fitings flush with the inside surface of the wessel shall be provided in the floor of the vessel for the
introduction of liguids. A similar fitting shall be provided having a drain cock capable of emptying the vessel at a
rate of 5 l'min.

Suitable guantities of each liguid for gualification (or suitable test liquids).

A calibrated metering pump (with a reservoir of minimum § | capacity) capable of delivering liguid into the test
vassel, at the rates specified in 10.2, with an accuracy of 2 %.

An environmental chamber the temperature of which can be varied over the range from - 25 *C to + 70 *C with an
accuracy of 2 K.

Far the test in a temperature range from — 40 *C to +40 °C an environmental chamber the temperature of which
can be varied over a range from — 50 °C to + 40 °C with an accuracy of 2 K.

A stop clock having a time indication in steps of 1 5 to @ minimum total of 24 h, with an accuracy of 2 5.

10.4 Test method

10.4.1 Preparation

The sensor under test shall befized in its normal orientation ensuring contact with the floor of the test vessel but away
from amy ports fior the entry or extraction of liquid. The manufacturer's fittings should be used wherever possible. The
te=t wvessel and meterng pump reservoir shall be mounted inside the envircnmental chamber. The sensor under test
shall be connected fo the leak indicating dewice which shall be mounted cutside the enwvironmental chamber in
ambient laboratory conditions.

Prior to the senes of tests for each liquid for which the sensor system shall be gualified, the metering pump resenvoir
shall be charged with the appropriate liguid or test liguid.

Power shall be applied to the sensor system, which shall then be initialised by means specified in the manufacturers
operating instructions to obtain fully operational conditions.

10.4.2 Stabilisation

Prior to each test to be conducted, and with the sensor system fully operational, the environmental chamber shall be
preset to the required test temperature and shall be allowed to stabilize for 30 min after the intermal temperature
reaches the prescribed test temperature £ 2 K.

10.4.3 Procedure

Far each test to be conducted, the following procedure shall be used:

— the l=ak indicating device shall be checked. If the presence of liguid is indicated, the test shall be terminatad,;
— the metering pump shall be set to the specified pumping rate;

— zero the stop clock;

— the metering pump shall be started;
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— &t the moment liquid starts to flow from the inlet fiting into the test vessel, the stop clock shall be started;

— &t the moment when the leak indicating device first indicates the presence of liguid, by means specified in the
manufacturer's instructions, or if the maximum response time is excesdad, the stop clock and the metering
pump shall be stopped;

— the stop clock elapsed time (measured response time) shall be recorded;

— zero the stop clock;

— the test vessel drain cock shall be openad;

— at the moment the vessel is empty of liguid the stop clock shall be started;

— at the moment when the leak indizating device indicates the absence of liguid, by means specified in the
manufacturer's instructions, or if a pericd of 20 h is exceeded the stop clock shall be stopped:

—  the stop clock elapsed time (measured recovery time) shall be recorded.
10.4.4 Test schedule

10.4.4.1 The following series of tests shall be perfformed twice for each liquid for which the sensor system is to
be gualified:

10.4.4.2 Envircnmental temperature: - 20 °C [- 40 °C]

Metered pump rate: 10 Ih
Maximum response time: 3D min

10443 Environmental temperature: -20*C [- 40 *C]
Metered pump rate: 50 ik
Maximum response time: G min

10.4.4.4 Emvironmental temperature: + 20 *C [+ 40 °C]
Metered pump rate: 10 Ih

Maximum response time: 30 mim

10445 Environmental temperature: + 20 #C [+ 40 °C]

Metered pump rate: 50 Ih
Maximum response time: G min
10.4.4.6 Emvironmental temperature: + 60 *C
Metered pump rate: 10 l'h
Maximum response time: 3D min
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10447 Environmental temperature: +80°C
Metered pump rats: A0 I
Maximum response time: 8 mim

Where the freezing point of the liguid for gualification is above - 25°C [- 45 °C), tests 10.4.4.2 and 10.4.4.3 shall be
performed at a temperature equal to the freezing point plus 5 K.

Where the flash point of the liguid for gqualification is below + 70 “C, tests 10.4.4.6 and 10.4.4.7 shall be perfformed at
a temperature egual to the flash peint minus 10 K.

10.5 Test results

Far each test in the schedule for a particular liquid, the measured response times shall be compared to the relevant
criteria listed in 10.2 to determine whether the test has been passed or failed. If any criterium in any test is not met
or if at any time a leak is indicated when no liquid is present (other tham during the recowvery time} the sensor
system shall be deemed to have failed the test and shall net qualified for use with that iquid. Any such a failure will

not prevent gualification for use with any other liquid for which the test is passed. The worst case response and
recovery time for any of the series of tests shall be recorded.

10.6 Senzor marking

Each sensor shall camy the following markimgs:

— approved liguids — for which the sensor has been tested;

— response time — worst case from any test for each of the approved liguids;
— recovery time — worst case from any test for each of the approved liguids.

Alemnatively, the sensor shall be marked with a reference to a specification incorporating the same information.

11 Type test of discriminating liquid sensors

11.1 Discriminating liquid sensors for bulk quantities of stored product and water
11.1.1 Test objective

The aim of the test is to verify the suitability of a sensor system to detect the presence of stored product and water in
the monitored area. Tests shall be performed o verfy:

— the response time of the sensor system in indicating the presence of the stored product, where the liquid level
is rising at a given rate;

— the recovery time of the sensor system from a stored product-indicating condition following its removal from the
presence of the stored product.

A senszor system shall be qualified for use with each type of liquid that it shall be required to detect. Where possible,
tests shall be performed using these actual liquids, however where significant hazards may result, a less hamnful test
liguid may be used having similar chemical and physical properties. For example, a substitute for petroleum spint
would be petroleum naphtha (an aliphatic petroleum distillate).
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1112 Ewvaluation
Tests shall be deemed to have been passed whers:

— the presence of stored product is not indicated when no stored product is present whether water is present or
not;

— with the sensor submerged inm water to varying degrees, the presence of stored product is indicated within
30 min after liguid is first introduced into the test system at the rate of 10 Vh;

— with the sensor submerged inm water to varying degrees, the presence of stored product is indicated within
G min after liquid is first introduced into the test system at the rate of 50 Ih;

— the sensor has to have a measurable recovery time of maximum 20 h after removal of the stored product.
These criteria shall be satisfied over the range of environmental conditions specified in the test in 11.1.4.

The system shall remain in the alarm condition until the sensor has recowvered and the alarm has been reset.

11.1.3 Test equipmemnt

A test wessel 1in the form of a flat-boftomed wertical cylinder, having a horzomtal cross-sectional area of
(0.1 £ 0,002) m~ (i. &. a liguid depth of 0,01 m comesponds to a volume of 1 1) and a minimum depth of 0.6 m. COne
or more fiings flush with the inside surface of the vessel shall b2 provided in the floor of the vessel for the
introduction of liguids. Where water is present and the test temperature is such that ice will form, liguid shall also be

capable of being introduced into the test vessel from above. A similar fitting shall be provided having a drain cock, or
suitable syphon system, capable of emptying the vessel at a rate of § I'min.

Suitable quantities of each liquid for gualification (or suitable test liguids).

A calibrated metering pump (with 3 reserwoir of minimum @ | capacity) capable of delivering ligquid into the test
vessel, at the rates specified in 11.1.2 within an accuracy of 2 %.

An environmental chamber the temperature of which can be wared over the range from - 25 °C to + 70 °C with an
accuracy of 2 K.

For the test in a temperature range from — 40 *C to + 40 *C an environmental chamber the temperature of which
can be wvaried over the range from — 50 *C to + 40 °C with an accuracy of 2 K.

A stop clock having a ime indication in steps of 1 s o a minimum total of 24 h, with an accuracy of 2 s.
11.1.4 Test method
11.1.41 Preparaticn

The sensor under test shall be ficed in its mormal crientation ensuring contact with the floor of the test vessel but away
from any ports for the entry or extraction of liquid. The manufacturer's fitings should be wused wherever possible. The
test vessel and metenng pump resensoir shall be mounted inside the environmental chamber. The sensor under test
shall be connected io the leak indicating dewvice under test which shall be mounted ouiside the envircmmental
chamber in ambient laboratory conditions.

Frior o the series of tests for each liguid for which the sensor system shall be gualified, the metering pump resenaoir
shall be charged with the appropriate liquid or test liguid and the test vessel filled with water to the appropnate level.

Power shall be applied to the sensor system which shall be then initialised by means specified in the manufacturer's
operating instructions such that the system is fully operational.

11.1.4.2 Stabilisation

Frior to each test to be conducted, and with the sensor system fully operational, the envirenment chamber shall be
preset to the required test temperature, and shall be allowed to stabilize for 30 min after the intermal temperature
reaches the prescrbed test temperature £ 2 K.

9
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11.1.4.3 Procedurs

Far each test to be conducted, the following procedure shall be used, using the comect water lewel:

the leak indicating device shall be checked. If the presence of test liguid is indicated, the test shall be
terminated;

the metering pump shall be set to the specified pumping rate;

zero the stop clock;

the metering pump shall be started;

at the moment liguid staris to flow from the inlet fitting into the test vessel, the stop clock shall be started;

at the moment when the leak indicating dewvice first indicates the presence of the test liquid, by means
specified in the manufacturer's instructions, or if the maximum response time is excesded, the stop clock and
the metering pump shall be stopped;

the stop clock elapsed time (measured response time) shall be recorded;

zero the stop clock;

the test vessel drain cock shall be opened, or the syphon shall be started;

at the moment when the vessel is empty of liquid, the stop clock shall be started;

at the moment when the leak indicating device indicates the absence of liguid, by the means specified in the
manufacturer's instructions, or if a period of 20 h is exceaeded, the stop clock shall be stopped:

the stop clock elapsed time (measured recovery time) shall be recorded.

11.1.44 Test schedule

The following series of tests shall be performed twice, initially with the test liguid alone, and then repeated with water
present at depihs of 10 %, 50 % and 90 % of the sensors effective length. This seres shall be repeated for each ligquid
for which the sensor system is to be qualified:

11.1.441  Environmental temperature: - 20 [- 40 °C)
Meterad pump rate: 10
Maximum response time: 30 min

11.1.44.2 Environmental temperature: - 20%C [- 40 *C)
Meterad pump rate: 50 I
Maximum response time: 8 mim

11.1.443  Environmental temperature: +20°C [+40°C ]

10

Meterad pump rate: 10

Maximum response time: 30 min




distnbution permitted. Prnted / viewed by ldiaz@donwoodinc.com @ 22052022

opyrighted material licensed to SAl Global for luis diaz.

C

12 dgMNorma IRt Eor

Asociacidn Espafio

EN 13160-4:2003 (E)

111444 Environmental temperature: + 20 =C [+ 40 °C]
Metered pump rate: 50 I'h
Maximum response time: G min

11.1.445 Environmenial temperature: + 80 =C
Metered pump rate: i0 lh

Maximum response time: 0 min

111446 Envirenmental temperature: + 80 °C
Metered pump rate: 50 h
Maximum response time: G min

Where the freezing point of the liquid for gqualification is above - 25 °C [-45 °C], tests 11.1.4.4.1 and 11.1.4.4.2 shall
be conducted at a temperature equal to the freezing point plus 5 K.

Where the flash point of the liguid for gqualification is below + 70 °C, tests 11.1.4.4.5 and 11.1.4.4.8 shall be conducted
at a temperature equal to the flash point minus 10 K.

11.1.5 Test report

For each test in the schedule for a particular liguid, the measured response times shall be compared to the relevant
criteria, listed im 11.1.2 to determine whether the test has been passed or failed. If any criterion in any test is not met,
ar if at any time a leak is indicated when no liguid is present (other than during the recovery time) the sensor system
shall b2 deemed to have failed the test, and shall not be gualified for use with that liguid. Any such a failure will mot
prevent qualification for use with amy other ligquid for which the test is passed. The worst case response and recovery
time fior any of the senes of tests shall be recorded.

11.1.6 Sensor marking

Each sensor shall camy the following markings:
— approved liquids — for which the sensor has been tested;
— response time — worst case from any test for each of the approved liquids;

— recovery time — worst case from any test for each of the approved liguids.

Alternatively, the sensor shall be marked with a reference to a specification incorporating the same information.

11.2 Discriminating liquid sensors for detection of thin films of stored product on water
11.2.1 Test objective

Thie aim of the test is to werify the suitability of a sensor system to detect the presence of stored product as a thin film
fleating on water in the monitored area, where the level of water in the monitored area may vary. Tests shall be
performed to verify:

— that the worst response time of the sensor system to detect the presence of a film 0.5 mm thick of the stored
product floating on water is less than § h.

— that the sensor can be quickly recovered, manually reset and reinstalled following its removal of the stored
product, or that the recovery time of the sensor system from a stored product-indicating condition following its
remaoval from the presence of the stored product does not exceed 20 h.

11
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A sensor system shall be gualified for use with =ach type of higuid that it shall be required to detect. Where possible,
tests shall be performed using these actual liquids, however where significant hazards may result, a less harmmnful test
liguid may be used having similar chemical and physical properties. For example, a substitute for petrolewm spirit
would be petroleum naphtha (an aliphatic petroleum distillate).

11.2.2 Ewaluation

The sensor shall be of a size such that it can be installed in a monitoring well or other housing having an intemal

diameter of 100 mm, and shall be capable of fulfilling its function when the level of liguid in the monitoring well or other

housing wanes by 500 mm. Tests shall be deemed to have been passed where:

— the presence of the stored product is not indicated when no stored product is present

— the presence of a film 0,5 mm thick of stored product floating on water is detected within 8 h of its intreduction;

— the sensor has to have a measurable recovery time after removal of the stored product, or be easily accessible
for recovery, on-site manual resetting and reinstallation in which case an alarm condition shall be continue to
be indicated until the reset has been effected. If a measurable recovery time is applicable it shall be achieved
within a maximum of 20 h following remowval of the stored product

These critena shall be satisfied at a temperature of (+ 10 £ 2) °C.

11.2.3 Test equipment

A test wessel in the formm of a flat-bottomed wertical cylinder, having & honzontal cross-sectional area of

(0.1 £ 0,002} m° (i. &. a liquid depth of 0,01 m comresponds to a volume of 1 1) and a minimum depth of 0.8 m. One

or more fittings flush with the inside surface of the vessel shall be provided in the floor of the wessel for intreduction

of liquids but are not used in this test, shall be plugged during its duraticn. A similar fitting shall be provided having

a drain cock capable of emptying the vessel at a rate of 5 Vmin.

Suitable guantities of 2ach stored product with which the sensor system shall be tested.

An environmental chamber the temperature of which can be varied over the range from 0°C to +20°C with an
accuracy of 2 K.

A time-elapsed recorder havimg a time indication in steps of 1 min o a8 minimum total of 24 h which can be
connected to the sensor system's leak indicating device and which will record the elapsed time from introduction of
the film of stored product onto the water to that time when the leak indicating device indicates its presence.

A stop clock having a time indication in steps of 1 5 to @ minimum total of 24 h, with an accuracy of 2 5.

A pipette or similar device permitting the accurate measurement and dispensing of 50 ml of stored product.

12
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11.2.4 Test method
11.2.41 Preparation

The test vessel shall be mounted inside the envircnmental chamber and shall be filled with water to an appropriate
depth. The sensor under test shall them be installed in its normal orentation in relation to the water's surface.
Wherever possible the manufacturer’s fitings should be used for this purpose. The sensor under test shall be then
connected to the leak indicating device which shall be mounted, connected o the time-elapsed recorder, outside the
envimonmental chamber in ambient laboratory conditions. Power shall be applied to the sensor system which shall
then be initialised by means specified in the manufacturer's operating imstructions such that the system is fully
operational.

11.2.4.2 Stabilisation

Frior to each test to be conducted, and with the sensor system fully operational, the envircnmental chamber shall be
preset to the required test temperature (+ 10 £ 2) %C and shall be allowed to stabilise for 30 min after the intermnal
temperature reaches the prescribed test temperature.

11.2.43 Procedurs

For each test to be conducted, the following procedure shall be used:

— the leak indicating device shall be checked. If the presence of stored product is indicated the test shall be
terminated;

— zero the time-elapsed recorder;

— using a pipeite or similar device accurately 50 ml of the stored product shall be measured and this shall be
dispensed onio the water's surface close to the sensor in the test vessel so that it spreads out to form a thin
film omn the water's surface;

— the time-elapsed recorder shall be started;

— the time-elapsed recorder shall be stopped at the moment when the leak indicating device first indicates the
presence of the film of stored product on the water's surface. This measured response time shall be recorded;

— if a measurable recovery time is applicable, zero the stop clock;
— the test vessel drain cock shall be cpened, or the syphon shall be started;
— at the moment when the vessel is empty of liguid, the stop clock shall be staried;

— at the moment when the leak indicating device indicates the absence of liguid, by the means specified in the
manufacturer's instructions, or if a perod of 20 h is exceeded, the stop clock shall be stopped:

— the stop clock elapsed time (measured recovery time) shall be recorded.
11.2.4.4 Test schedule

The test of the sensor system shall b2 made with the water depth at the level of the midpoint of the sensor's
effective length and alsc at points 10 % of the sensor's effective length from each extremity of its effective lemgth.
The test shall be performed twice.

11245 Test report

The results for each test in the schedule for a particular ligquid shall be compared with the criteria listed in 11.2.2. and F
any of the measured response times were not achieved within & h, or if at any time the presence of stored product is
indicated when no stored product is present (other than during the permitted recovery time, if applicable) or ¥ the
permitted maximumn recovery time of 20 h is exceeded, the sensor system shall be deemed o be unsuitable for use
with the stored liquid concerned. Any such failure will not prevent qualification for use for any other liquid for which the
test is passed.

13
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11.2.5 Sensor marking

Each sensor shall zamry the following markings:

— approved liguids — for which the sensor has been tested;

— response time — worst case from any test for each of the approved liguids;
— recovery time — worst case from any test for each of the approved liguids.

Alemnatively, the sensor shall be marked with a reference to a specification incorporating the same information.

12 Type test of vapour sense

12.1 Test objective

The aim of the test is to assess the suitability of a sensor system for detecting the ingress of vapour from a stored
product into an area, which is free of such vapour in the absence of any leak from the primary siorage system. Tests
shall be perfiomed o venfy:

— the lower limit of detection of the comcentration of a test gas representative of the vapour of a specific liquid or
class of liguids.

— the response time of the sensor system in indicating the presence of a test gas concentration at the lower limit
of detection.

— the recovery time of the sensor system from a vapour-indicating condition following its removal from the
presence of a test gas.

A sensor system shall be gualified for use with each type of liquid whose vapour it shall be required to detect. Where
possible, tests shall be performed using representative compounds whose phase at nomal laboratory temperatures is

gaseous. For example, substitutes for petroleum spirt vapour would be the hydrocarbon compounds Toluens or
Methyl butane.

12.2 Evaluation

Tests shall be intended o determine the following parameters:

—  lower detection limit - a measure of minimum test gas concentration that the sensor system will reliably detect;
— response time - the elapsed time from the sensor's first contact with the test gas to a stable cutput indication;

— recovery time - the elapsed time from removal of the sensor from contact with the test gas to a stable cutput
imndication.

In order for the sensor system to be gualified for use with a siored product of which the test gas is representative, it
shall exhibit a lower detection limit less than or egual to the volume fraction of 1 = 107 with a response time of less
than 24 h. The semsors shall hawve a recovery time of 24 h or less.

Far the purpose of these tests, systems are considered to be gualitative, if a two-state output indication is available
ie. only the presence or absence of vapour is detected Any guantitative system which shall be tested (ie. one
capable of the continuous measurement of concenfration) shall have the facility to preset an "alarm” threshaold at a
given concentration in order to provide a qualitative owtput.

14
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12.3 Test equipment
The following test equipment shall be required, assembled according to Figure 1:

— A test chamber which shall be gas-tight and manufactured from materals which are inert with respect to test
gases. The following fittings shall be provided:

— test aimosphers inlet

— test atmosphere vent;

"

— WapDuUr sensor con nection;
— ftemperature sensor conmection.

The volume of the test chamber should be as small as is compatible with correct operation of the sensor under test,
for example a pipe work manifold or the space within pipe work unicns could be utilised.

All fitings, glands and interconmecting pipes shall be constructed from materials which are inert with respect to
test gases in order to avoid cross-contamination.

=y
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— Suitable guantities of each test gas, factory mixed with air to gas standard concentrations certified accurate to
2 % and supplied in compressed gas cylinders having pressure regulator fittings.

— Suitable guantities of air, having a volume fraction of less than 0,5 = 10° of any test gas content and supplied
in compressed gas cylinders having pressure regulator fittings.

—  Two dual-stage regulators with stainless steel diaphragm and a working range from 0 Pa o 100 kPa (0 bar to
1 bar) minimum.

— Fiwe gas flow meters having a minimum range from O Umin te 0,5 Fmin.
— Four flow-contrelling needle valves (may be integral to flowmeter)

— A temperature sensor, such as a thermocouple or platinum resistance thermometer, with temperature readout,
accurate to within 1 K over a minimum range from + 5§ °C o + 35 *C.

— A relative pressure manometer having a minimum working range from 2.5 kPa (25 mbar) with an accuracy of
5 .
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— A stop cleck having a time indication in steps of 1 5 to a minimum total of 24 h, within an accuracy of 2 5.
Four gas standard concentrations typically shall be required with a volume fraction of:

(54 2)= 107

— (50 +5)= 107

— 500 %10) =107

— (1000 £ 50) = 107

These may be diluted with air to give the ten required test gas concentrations, as shown in Table 1:

15
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Table 1 — Test gas concentrations

Test gas Gas Dilutien

Test gas number concentration standard concentration with air
:rna!::ecli:ﬁ volume fraction %

< 10° x 10%

1 e 5 75
5 25 5 20
3 5 : -
4 12.5 50 "
- > 50 50
P = 50 0
7 125 500 75
2 250 500 50
P 500 500 0
10 1000 1000 0

The required dilutions are achieved by sefting the valves shown in Figure 1 such that the flow rates indicated in gas

flowmeter 1 to 4, expressed as a proportion of the total required flow rate, are as given in Table 2-

g 3 10

Key

1 botile with test gas
2 pressure reducer

3 measurng instrument for volume fow 1
4 measuring instrument for volume flow 2
Svalve

8 measurng instrument for volume fow 3
T measurng instrument for volume fow 4

16

g test sensor

2 thermometer

10 measuring instrument for volume flow 5
11 exhausting line

12 measuring device for pressure

13 test vessel

14 bottle with air

Figure 1 — Test equipment
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Table 2 — Flowmeter dilution ratios

EN 13160-4:2003 (E)

Dilution % | Flowmeter 1 | Flowmeter 2 | Flowmeter 3 | Flowmeter 4
75 0,25 025 0.5 0.5
&0 0.5 0.5 1 1]
0 1 0 1 1]

12.4 Test method
1241 Preparation

The sensor under test shall sealed into the test chamber so as to be fixed in i#s normal orentation. The manu-
facturer's fittings should be used wherever possible. The sensor under test shall be connected to the l=ak indicating
device under test in accordance with the manufaciurer's instructions.

Power shall applied to the sensor systemn which shall then initialised by means specified in the manufacturer's
operating instructions such that the system is fully operational. The entire apparatus shall be left in ambient
laboratory conditions for a perod of at least 2 h, with the sensor system fully operaticnal, to allow temperature
equalisation.

1242 Temperature and pressure monitoring

All tests shall be conducted at (+ 15 £ 10) “C. The test chamber temperature sensor shall be monitored

continucusly throughout testing. The results of any test during which this temperature varies by more that 3K
about the initial ambient value shall be discarded, and the test repeated.

Tests shall be conducted at a constant test chamber intemal pressure, maintained by equalising inlet and vent flow
rates. The test chamber pressure shall be meonitored continuously, using the manometer, througheout each test. The
results of any test during which this pressure vares by more than 50 Pa (0.5 mbar) shall be discarded, and the test
repeated.

12.4.3 Procedure

For the purposes of this procedure, a "steady state reading” shall be taken to mean that the output indication does
not change state during a one-minute pericd.

Prior to testing, the test chamber shall be purged via the introduction of ultra-high purity air at a rate of 0,2 Vmin for
a penad of 4 min, or until the leak indicating device shows a steady state reading, whichever is the longer.

For each test to be conducted, the following procedure shall be used:

—  Zem the stop clock:

— the compressed gas cylinder for the appropriate test gas shall be connected to the pressure regulator. The
required micture of gas and ultra-high purty air shall be introduced into the chamber such that a steady flow
rate of 0.2 U'min is produced through the test chamber vent;

— at the moment the flow rate is steady, the stop clock shall be started;

— the leak indicating shall be monitored until a steady state reading (indicating the presence of wapour} is
achieved, or until twice the manufacturer's stated maximum response time is exceeded, or until 24 h have

elapsed, whichever is the shortest. The stop clock shall be stopped:

— the stop clock elapsed time shall be recorded (measured response time) and whether the presence of vapour
was indicated;

— the flow of test gas shall be shut off and zero the stop clock:

— the chamber via the introduction of ultra-high purity air shall be purged, such that a steady flow rate of 0,2 Vmin
is produced through the test chamber vent;

17
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— at the moment when the vent flow rate is steady, the stop clock shall be started;

— the leak indicating device shall be monitored until 3 steady state reading (indicating the absence of vapour] is
achieved, or until twice the manufacturer's stated maximum recovery time is exceeded, or until 24 h have
elapsed, whichever is the shortest The stop clock shall be read;

— the stop clock elapsed time (measured recovery time) shall be recorded and whether the absence of vapour
was indicated;

— if the measured recovery time is less than 4 min, continue purging until 3 4 min penod has elapsed;
— the flow of ultra-high purity air shall be shut off.
12.4.4 Test schedule

The test shall be performed twice. The objective of the test schedule shall be to identify the minimum test gas
concentration which can be detected reliably. This shall be taken to be the lowsst of the ten compesitions from
Table 1 which can be detected with no faillures in six repeated tests.

Where a manufacturer's lower detection limit is specified, or is known from previcus testing, the first test shall be
conducted using a concentration from Table 1 which shall be less than half of the specified limit. Where no
manufacturer's limit is specified, testing shall begin using test gas number 1.

The procedurs in 12.4.3 shall be carried out repeatedly using =ach test composition in turn in ascending order. Up
to six tests shall be conducted at each conceniration. If in any test the presence of vapour is mot detected, the
remaining repetitions at that concentration shall be abandoned, and a new set of six tests shall begun with the
appropriate increase in gas concentration.

When all six tests using a particular test gas, x, result in the detection of vapour, ocne further set of six tests shall be
camied out using test gas x + 1. If these six tests all result in the detection of vapour, the six tests using test gas x
shall be repeated. If six positive detections are again recorded, the lower limit of detection is given by concentration
x. If any of the tests results in a failure to detect, the lower limit of detection shall be concentration x + 1.

Should any failure fo detect vapour be recorded using test gas x + 1, testing of each compesition in turn shall be
resumed using test gas x + 2. Should any test using test gas 10 result in a failure to detect, the lower limit of
detection shall be indeterminate.

Should six positive detections be recorded for the first time using test gas 10, the "x + 1" tesis shall not be camried
out, but a further six tests using test gas 10 shall be conducted, all of which shall record pesitive results if the lower

limit of detection shall be classified as the concentration of test gas 10. Otherwise, the lower limit of detection shall
be indeterminate.

12.5 Test report
The result of tests under the following three conditions shall be reported:

— the lower limit of detection which can be detected reliably {i.e. in six tests cut of six) wsing a test gas
concentration less than or equal to a volume fraction of 1 = 1ﬂ£;

— the worst case response time recorded in any test at the lower limit of detection;
— the worst case recovery time recorded in any test at the lower imit of detection.
If at any time the presence of vapouwr is indicated when no test gas is present (other than during the recovery time)
thie sensor system shall not be qualified for use with the liquid of which the test gas is representative. Any such

failure will not prewent qualification for use with any other liquid.

The test report shall state the lower detection limit, response time and the recovery time (as defined abowve) for
each liquid with which the sensor is deemed to be qualified.

18
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12.6 Sensor marking

Each sensor shall carry the following markings:

— approved liquids — for which the sensor has been tested;

—  lower detection limit — for each approved liguid:

—  response time —worst case from any test in any test gas:

— recovery time — worst case from any test in any test gas.

Sensors which are mot tests according to clause 13 shall be marked "not suitable for submersion in water”.

Altermatively, the sensor shall be marked with a reference to a specification incorporating the same information.

13 Type test of submerged vapour sensors

13.1 Test objective

The aim of the test is to verify the suitability of a vapour sensor to give an alarm on submersion in water. Tests shall
be performed to verify:

— the response time of the vapour sensor system in indicating the presence of water where the water level is
rising at a given rate;

— the recovery fime of the sensor system from a water-indicating condition following its remaowval from the
presence of water.

This test is only necessary where the risk that the sensor will be submerged in water exists.

13.2 Evaluation
Tests shall be deemed to have been passed where:
— the presence of water is not indicated when no water is present;

— the presence of water is indicated within 30 min after water is first introduced into the test system at the rate of
10 lh:

— the presence of water is indicated within & min after water is first imtroduced into the test system at the rate of
50 I'h;

— the sensor has a measurable recovery time of max 20 h after removal of the water.

These critena shall be satisfied over the range of environmental conditions specified in the test in 13.4.

13.3 Test equipment

A test vessel in the form of a flat-bottomed vertical cylinder, having a horzontal cross-sectional area of
(0.1 £ 0,002) m° (i. e. a water depth of 0,01 m corresponds to a volume of 1 1} and a minimum depth of 0.6 m. One
or maore fittings flush with the inside surface of the vessel shall be provided in the floor of the vessel for the
imntroduction of water. A similar fiting shall be provided having a drain cock capable of emptying the vessel at a rate
of & Limin.

Suitable guantities of water.

A calibrated metering pump (with a reservoir of minimum 8 | capacity) capable of delivering water into the test
vessel, at the rates specified in 13.2, with an accuracy of 2 %.

19
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A stop clock having a time indication in steps of 1 s to a minimum fotal of 24 h, with an accuracy of 2 5.

13.4 Test method

13.4.1 Preparaticn

The vapour sensor under test shall be fixed in its nommnal orientation enswring contact with the floor of the test
vessel but away from amy ports for the entry or extraction of water. The manufacturer's fittings should be used
wherever possible. The sensor under test shall be connected to the leak indicating device, which shall be mounted
in ambient laboratory conditions.

Pricr to the senes of tests the metering pump reservoir shall be charged with water.

Power shall be applied to the wvapour sensor system, which shall be then initalised by means specified in the
manufacturer's operating instructions to obtain fully operational conditions.

13.4.2 Procedure

For each test to be conducted, the following procedure shall be used:

the leak indicating device shall be checked. If the presence of water is indicated, the test shall be terminated:
the metenng pump shall be set to the specified pumping rate;

zero the stop-clock;

the metenng pump shall be started;

at the moment water starts to flow from the inlet fiting into the test vessel, the stop clock shall be staried;

at the moment when the leak indicating device first indicates the presence of water, by means specified in the
manufacturer's instructions, or if the maximum response time is exceeded the stop clock and the metering
pump shall be stopped;

the stop-clock elapsed time (measured response time] shall be recorded;

zero the stop clock;

the test vessel draim cock shall be opened:

at the moment the vessel is empty of water the stop clock shall be started;

at the moment the leak indicating device indicates the absemce of water. by means specified in the
manufacturers instructions, or if a period of 20 h is exceseded the stop-clock shall be stopped;

the stop-clock elapsed time (measured recovery time) shall be recorded.

13.4.3 Test scheduls

13.4.21 The following series of tests shall be performed beice:

13432 Temperature: +15°C £ 10°C

20

Metered pump rate: 10 h

Maximum response time: 30 min
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13433 Temperature: +15°*C 2 10°C
Metered pump rate: 50 Vh
Maximum response time: 8 min

13.5 Test result

For each test in the schedule the measured response times shall be compared o the relevant criteria listed in 13.2
ic determine whether the test has been passed or failed. If any criteron in any test is not met or if at any time water
is indicated when no water is present (other than during the recovery time) the vapour sensor system shall be
deemed to have failed the test. The recovery time shall be stated.

|
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COMPLETE MAINTENANCE OF ATMOSPHERIC DEPOSITOS

= RE: LEAK DETECTION SYSTEMS IN THE INTERSTITIAL SPACE

|, José Luis Folgado Garcia with DNI 207943191, technical director and CEO of the RAFIBRA,
L. 5., Company, with N.I.F. B-48673711, located in Alkeric, Valencia (Spain),

| HEREBY CERTIFY:

That the RAFIBRA RDP system complies with all the specifications of rule UNE-EN 13160-2
dated December 2003, prepared by the EUROPEAN RULE COMMITEE, with respect to the
interstitial space that allows the installaion of the LEAK DETECTION 3YSTEMS IN THE
INTERSTITIAL SPACE and, part 2: PRESSURE AND DRY SYSTEMS.

In compliance with all the technical regquirements of the manufacturers, az well as the technical
requirement of their equipment with respect to pressure and dry interstitial space leak detection
system.

This cedification iz izsued to whom it may concermn.

Cordially yours,

Jozé Luiz Folgado Garcia
Tecnical Director of RAFIBRA,

e, Teme 1T, genainl A dal Libes da Sockededed, ielio 191, haja n®V-T8, ssrpeisn 1 - BULF. B-48ETIT
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DL Versions ﬁ

| SGD |
Design Variations

DL pressure leak detectors are available in different versions that are described more precisely by
the sufiix characters. The levels of availability and the possible combinations depend on the de-
vice. Please contact our sales team: +49 271 45964-0, sgh@sgh.de

DL..ELCPFCMB8S

Up to 8 leak detection probes can be connected
fo the leak detector to monitor access cham-
bers, sumps, etc.

"Manometer™: The leak detector is equipped with a
digital pressure indicator in the housing cover.

"Filter Control™: The leak detector i= equipped with a
dry filter monitoring system which issues a separate
signal when the dry material has been used up.

"Protected™: Leak detector version in a weather-pro-
tected housing (stainless steel).

"Economic Leak Control”: Combined leak detector and
indicating unit. The leak detector iz equipped with an
integrated manifold for connecting wp to & tanks.

Asg this version iz always weather-protected, the "P" is
omitted.

".." = Numerical value which stands for the alarm pressure of
the leak detector. The alarm pressures range from 50 mbar
to 3000 mibar.

"Pressure leak detector”: The leak detector operates with : -]
overpressure towards the atmosphere. e

-2- PRESSURE LEAK DETECTOR DL .. 14082021
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5GD | ceneral
1. General

1.1 Information

Thess instructions provide impaortant notes on using the DL leak de-
tector. The prerequisite for workplace safety is the adherence to all
safety and handling instructions specified in this manual.

Furthermore, any local regulations for prevention of accidents appli-
cable at the site of use of the leak detector and general safety instruc-
tions must be complied with.

1.2 Explanation of Symbols

In these instructions, wamings are marked with the adjacent symbol.

The signal word expresses the level of hazard.
DANGER:

Imminently hazardous situation which, if not avoided, will result in
death or serious injury.

WARNING:

Potentially hazardous situation which, if not avoided, could result in
death or serious injury.

CAUTION:

Potentially hazardous situation which, if not avoided, could result in
minor or moderate injury.

(D INFORMATIOMN:
Highlights useful tips, recommendations, and information.
1.3 Limitation of Liability
All information and instructions in this documentation have been com-

piled considering the applicable standards and regulations, the state
of the art, and our longstanding experience.

5GE does not assume any liability in the case of:
+« Noncompliance with these instructions

¢« |mproper use

¢« Lse by ungualified personnel

¢« Unauthorized medifications

* Connection to systems not approved by SGB

1.4 Copyright

The contents, texts, drawings, images, and other representations are

copyrighted and subject to industrial property rights. Any misuse is
punizhable.

14/08/2021 PRESSURE LEAK DETECTOR DI .. -5-



General

1.5 Warranty Conditions

1.6 Customer Service

—

4

We provide warranty for the DL leak detector for a period of 24
months from the day of installation on site in accordance with our
General Terms & Conditions.

The maximum wamanty period is 27 months from our date of sale.

Warranty is subject to submission of the functionalftest report on ini-
tial commizsioning by qualified personnel.
The seral number of the leak detector must be stated.

The obligation of wamanty shall cease to exist in case of

- inadequate or improper installation

- unintended use

- modificationsirepair works without the manufacturer's consent.

Our warranty does not include parts, which may be perished prema-
ture due to their consistence or category of usage (e.g. pumps,
valves, gaskets, etc.). Furthermore, we are not liable for defects or
cormozsion damages caused by humid or inappropriate installation en-
vironments.

Owr customer service iz available for any inquiries.

For information on contacts please refer to our website
www.sgb.delen or the label of the leak detector.

PRESSURE LEAK DETECTOR DL .. 14082021
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2. Safety
2.1 Intended Use

A\

¢+ Pressure leak detector for double-walled containers, where pres-
sure is maintained via a pump.

+ Connection of interstitial spaces only in the case of below-
ground interstitial spaces.

« Compeonents that can generate explosive vapors must be con-
tained within double-walled containers, tubs, or surface sealings
whose medium-side walls are permeation-tight.

Motefexclusion: If a permeation into the interstitial space that can
lead to formation of an explosive atmosphere in the interstitial
gpace occurs due to the stored material and the material composi-
tion of the inside container walls (e.g., in the case of double-walled
GRP tanks), the DL leak detector must NOT be used.

The DLG leak detector can be used as an altemative in this case.
Please familiarize yourself with this version!

* The alarm pressure must be at least 30 mbar higher than any
pressure against the interstitial space (from inside andfor out=side).

¢+ Grounding (if applicable) in accordance with applicable regula-
tions'.

# The leak detection system is leak-proof according to the table in
section 7.3.5 of this documentation.

* |eak detector inzstalled outside of the explosive area.

* | ead-throughs for the pneumatic hoses are sealed gas-tight.

* |eak detector (eleciric) cannot be tumed off.

CAUTION: The device may not be adequately protected if it is not
used as specified by the manufacturer.

2.2 CObligation of the Operating Company

WARMNING!
Danger in
case of imcom-
plete docu-
mentation

The DL leak detector is used in a commercial environment. The oper-
ating company is therefore subject to statutory occcupational safety
obligations.

In addition to the safety instructions in thizs documentation, all applica-
ble safety, accident prevention, and envircnmental regulations must
be adhered to. In particular:

-  Compiling a risk assessment and implementing its results in a di-
rective

- Performing reqular checks as to whether the directive is in compli-
ance with the cument standards

- The directive includes information on how to react to an alarm that
might arize

- Arranging for an annual functional check

! For example, in accordance with EM 1127

14082021
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Safety

2.3

Cualification

A\

WARNING!

Danger to humans

and the environ-

ment in the case
of inadequate
qualification

2.4

-

':'

The perzonnel must be capable of independently recognizing and
avoiding potential risks based on their qualifications.

Companies commissioning leak detectors should have completed rel-
evant training with SGE, through SGB, or through its authorized rep-
resentative.

Mational guidelines must be adhered to.

For Gemmany:
Technical service qualification for mounting, commissioning, and
maintenance of leak detection systems.

Personal Protective Equipment (PPE)

Personal protective equipment must be wom during work.

- Wear the necessary protective eguipment for the work in question

- HMote and comply with on-zite PPE signs

Entry in the "Safety Book”

Wear HY vest

Wear safety footwear

Wear hard hat

Wear gloves — where necessary

Wear safety goggles — where necessary

241 Perzonal protective eguipment for systems that may be subject to rizk of explosion

&)

The points listed here refer exclusively to safety when working with
systems that may be subject to risk of explosion.

If work is performed in areas in which an explosive atmosphere must
be expected, the minimum required eguipment is as follows:

¢ Suitable clothing (risk of electrostatic charge)

# Suitable tools (in accordance with EN 1127)

PRESSURE LEAK DETECTOR DL .. 14082021



Safety

+ Suitable combustible gas indicator calibrated to the existing vapor-
air mixture {work should be performed only at a conceniration of
50 % below the lower explosion limit2)

* Measuring equipment to deftermine the oxygen content of the air
(ExiO meter)

2.5 Fundamental Hazards

I\

DANGER
From electric current

When working on the leak detector, it must be disconnected from the
power supply unless stated otherwise in the documentation.

Comply with relevant regulations regarding slecirical installation, ex-
plosion protection (e.g., EN 60 079-17), if necessary, and accident
prevention.

DANGER
From explosive vapor-air mixtures
Enzure there is no gas present prior to performing work

Comply with explosion regulations, e.g., German Ordinance on Indus-
trial Safety and Health (Betriesbasicherheitsverordnung, BetrSich')
(and/or directive 1999/92/EC and the laws of the respective member
states resulting therefrom) andfor others.

DANGER
From working in chambers

The leak detectors are mounted outside the access chambers. Pneu-
matic connection iz usually performed inzide the access chamber.
Therefore, the chamber must be entered in order to complete the
miounting process.

Before entering, the appropriate protective measures should be
taken. Enzure no gas is present and that sufficient cxygen is availa-
ble.

2 Other countries' or companies' regulations may provide different percentages.

40202
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Technical Data

3. Technical Data
341 zeneral Data

311 DLS50to DL 450 and DL 320 P

Dimensions and drilling pattern
Weight
Sforage temperature range
Operating temperature range
- DL 330 P version
Max. height?
Max. relative humidity?
Buzzer volums

Housing protection class, plastic
stainless steel

3.12 DL 590 to DL 3000 and DL 50 PM to DL 3000 PM

3.2 Electrical Data

Dimensions and drilling pattern
Weight
Storage temperature range
Operating temperature range
- DL .. PM wversion
Max. height?
Max_ relative humidity®
Buzzer volume

Housing protection class, plastic
stainless stesl

321 DLS50to DL 430 and DL 330 P

Power supply

Supply tolerance (network)

Input capacity (without external signal)
Teminalz 5, 6, extermal signal

Teminalz 11, 12 (potential-free)

see Appendix, section 12.1
2.3 kg

A0°C to +70°C

0°C to +40°C

-20°C to +50°C

= 2000 m above sea level
95 %

=70 dB(A) at a distance of 1 m

IP 30
IP 66

see Appendix, section 12.1
2.7 kg

40°C to +70°C

0°C to +40°C

-40°C to +60°C

= 2000 m above zea level
95 %

=70 dB(A) at a distance of 1 m

IP 30
IP 66

230V, 50 H=z

+10 %

S0 W

230V, 50 Hz, max. 200 VA
min. 20 mA

max. 230V, 50 Hz, 3 A

min. & V10 mA
External fuse for leak detector max. 10 A
Mote: Acts as a separating point for
the device and should be attached
as close as possible.
Overvoltage category 2
Degree of soiling PD2
* For safe operation
- 10 - PRESEURE LEAK DETECTOR DL .. 14/08/2021
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3.2.2 DL 590 to DL 3000 and DL 50 PM to DL 3000 PM

Fower supply

optonal:

Input capacity {without external signal)
Terminals 5, 6, external signal
Terminals 11...13 (potential-free)
Terminals 17...19 (potential-free)
External fuse for leak detector

Mote: Acts as a separating point for
the device and should be attached
as close as possible.

Overvoltage category
Dregree of soiling

33 Pneumatic Data (Requirements for Measuring Gauge)

Mominal size
Class precizion
End scale value

Technical Data

100 to 240 vV, S50/60 Hz
24% DC

S0 W

24V DC; max. 300 ma
DC= 25 W or AC= 50 VA
DC=25Wor AC= 50 WA
max. 10 A

PD2

min. 100
min. 1.5
suitable

34 Data for applications that fall under the Pressure Equipment Directive (PED) in case

of an error
Mote: The leak detector, installation kits, and manifolds are pressure
accessories without a safety function.
Volume Leak detector DL .. 0,05 liter
Leak detector DL .. P 0,04 liter
Manifold 2.. 8 0,02...0,08 liter
Max. operating pressure see Chap. 3.5, col. pea
14/09/2021 PRESSURE L FAK DETECTOR DL .. -11-
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SCB |
3.5 Switching Values
Type DL | pre [mixar] Paz [mibar) Pra [mbar] Pooy® [mbar] Prror [mkar]
50 20 = 50 < 100 170 £ 20 < 200
100 Fi = 100 < 150 220+ 20 =250
3o 200 =230 <310 35010 2 400
2ao"" 250 = 280 = 330 360 =10 =400
200 280 = 280 < 350 420 = 20 = 450
325" 3030 = 325 = 360 3|5 10 = 400
330 300 =330 <410 485 = 20 2 500
400 370 = 400 = 500 585 + 20 = 600
450 420 =450 = 510 B85 20 < 600
500 580 = 580 = 700 F70 =30 = 850
TEHD 720 = 750 < 850 040 = 30 2 1000
1000 a7 = 1000 = 1400 1580 £ 50 21750
1100 1070 > 1100 < 1450 1650 £ 70 Z 1820
1500 1450 = 1500 < 1800 2100 £ 50 = 2350
2000 1850 = 2000 < 24040 2650 £ 50 23000
2300 2250 = 2300 = 2770 3100 =100 = 3500
2500 2450 = 2500 < 2800 3200 £ 50 2 3550
3000 2050 = 3000 < 3400 A750 £ 50 24150
Special switching values agresd to by 5GB and customers

The following abbreviations are used in the table:

pTE
pAE
pFa
POov
PPROF

um

Maximum pressure on the tank floor, incl. overburden pressure
Switching value "Alarm ON"; the alarm will be triggered at this pressure level at the latest
Switching value "Pump OFF" (= operating pressure)
Opening pressure for overpressure valve 1 (interstitial space)
Minimum test pressure of the interstitial space
added to the table at a later date

anly for below-ground containers; values were added to the table at a later date

Supplement to the fable:
Switching value "Alarm OFF"; the alarm will be deactivated if this value is exceeded
The switching value "Alarm OFF" is approx. 15 mbar higher than the switching value "Alarm OM" for

pAs

prFE

pressure levels < 1000 and approx. 100 mbar higher for pressure levels = 1000

[paa = pag + ~15 mbar (pressure levels < 10000 ~ 100 mbar (pressure levels = 10007)
Switching value "Pump ON"

The switching value "Refillimg OM" is approx. 15 mbar lower than the switching value "Refilling OFF"
for pressure levels < 1000 and approx. 100 mbar lower for pressure lewvels = 1000.

(pee = pra- ~15 mbar (pressure levels < 1000} ~ 100 mbar (pressure levels = 1000})

* The table lists the opening pressure for overpressure protection at which the volume flow of the pump is diverted. The
operating pressure (initial opening) is lower.

-12-
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3.6 Field of Application

Technical Data

3.6.1 Interstitial space requirements

Proof of pressure resistance of the interstitial space (see section
3.5 Switching Values, column "pegge" mMinimum test pressure of
the interstitial space)

Proof of suitability of the interstitial space (for Germany: proof of
usability from construction authority)

Sufficient passage in the interstitial =pace

Tightness of the interstitial space according to this documentation

The number of interstitial spaces of below-ground containers to
be monitored depends on the total interstitial space volume. Ac-
cording to EM 13160, 8 m® may not be exceeded. To make it pos-
sible to test the tightness of the interstitial space, it is recom-
mended not to exceed 4 m.

3.6.2 Containersfinterstitial spaces

3.6.3 Stored material

Below-ground and above-ground double-walled stes| or plasiic
containers, without leak detection liquid in the interstitial =pace, in
factory or on-site production design, whose interstitial space is
suitable for connection of a DL __ in accordance with section 3.5.

Below-ground and above-ground single-walled steel or plastic
containers with pressure-resistant leak protection lining or leak
protecting jacket, whose interstitial space is suitable for connec-
tion of a DL .. in accordance with section 3.5.

Double-walled collecting tubs or surface sealings, whose intersti-
tial space is suitable for connection of a DL __ in accordance with
section 3.5.

Water-hazardous liquids, with consideration given to the following
points:

The leak detection medium (air) must not react with the stored

miaterial.

“apor-air mixtures, arizing from

- the stored liquid,

- the stored liquid combined with airfhumidity or condensation,

- the stored liquid combined with components (materials) with
which the liquid comes into contact

must be classifiable in gas group Il A and |1 B as well as in tem-

perature code T1to T3.

Aftention must be paid to the permeation tightness of the inner
wall.

14/02/2021 PRESSURE LEAK DETECTOR DL .. -13-
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4. Design and Function

41 System Design
4.1.1 Plastic housing
140

09

01

78

71

17

g9

62

64

70

20

21
Interior view with:
01 Signal lamp "alarm”, red
ale) Signal lamp "operation”, green (white)
17 Overpressure pump
20 Three-way valve in the pressure line
21 Three-way valve in the measuring line
62 Check valve
64 Dust filter
69 Buzzer
70 Overpressure valve (interstitial space)
71 "Mute" button
76 Main board
140 Contact for serial data transfer
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4.1.2 Stainless steel housing for DL 330 P

17

69

75

76

70

20

21 T

Interior view with:

17
20
21
62
64
69
70
75
768

Overpressure pump

Three-way valve in the pressure line
Three-way valve in the measuring line
Check valve

Dust filter

Buzzer

Overpressure valve

Display board

Main board
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4.1.3 Stainless steel housing for DL 50 PM to DL 3000 PM

6o

76

64

62

141

140
102

70

21

Interior view with:

17 Overpressure pump
20 Three-way valve in the pressure line
21 Three-way valve in the measuring line

82 Check valve

64 Dust filter

69 Buzzer

70 Overpressure valve

75 Display board

76 Main board

102 Pressure sensor

140 Contact for serial data transfer

141 Keypad terminal strip

4 Temperature switch, frost protection
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The DL .. pressure leak detector monitors both walls of a container for
lzaks. The monitoring pressure is so high that leaks are displayed be-
low or above the liquid level (stored material and groundwater) dus to
pressure drops.

To build pressure, an integrated pump takes in extenal air through a
dry filter and forwards it to the interstitial space.

The dry filter will dry the external air to a relative humidity of approxi-
mately 10 %. Drying iz necessary to prevent moisture or condensa-
ticn accumulation in the interstitial space. Used dry filter fillings must
be regenerated or exchanged.

Mote for devices with an alarm pressure > 5910:
+ ‘alues of less than S0 mbar or l2ss than 0.73 P51 will not be dis-
played.

« Yalues between S0 and 999 mbar will be displayed in mbar without
any decimal places.

* ‘alues from 1 bar are displayed in bar with two decimals and from
10 bar with one decimal.

Yalues in PS5l are displayed with cne or two decimals.

4.2 Mormal Operating Condition

The pressure leak detector iz connected with the interstitial space(s)
via the pressure and measuring lines. The overpressure generated by
the pressure generator is measured and controlled by a pressure
SENSOT.

When the operating pressure is reached (Refilling OFF), the pressure
generator shuts off. The pressure drops off slowly due to unavoidable
lzaks in the leak detector system. When the "Refiling ON" switching
value iz reached, the pressure generator will be turmed on and the op-
erating pressure will be built up again.

Under normal operafing condiions, the leak detector will move be-
tween these two pressure values, with short run times and longer idle
times, depending on the degree of impermeability and temperature
vanations of the overall system.

4.3 Function in Cazse of Leaks

If a leak occurs below or above the liquid level or groundwater, leak
detection medium seeps out of the interstitial space. The pressure will
fall until the pressure generator is tumed on to reestabligh the operat-
ing pressure. If the volume flow exiting the leak is larger than the re-
filling output, the pressure in the system will fall even though the pres-
sure generator is activated.

An enlargement of the leak will lead to a further drop in pressure until
the alam pressure iz reached. This triggers the vizual and audible
alams.

14/022021 PRESSURE LEAK DETECTOR DL .. -17 -
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4.4 Dry Filter

The air supplied to the interstitial space is fad through a dry filter in
the suction line. The dry filter dries the air to about 10 % relative hu-
midity to avoid comosion and condensation accumulation® in the inter-
siitial space.

The dry filter iz designed for one year as long as it is used as in-
tended and no additional temperature variances occur.

A used dry filter, which is orange in the beginning, will become color-
less (or green). Exchange or regenerate used drying material immedi-

ately.
- Forthe FC option (FC = Filter Controlfdry filter monitoring), see
section 4.4.1 Devices with FC

Diry filter for below-ground containers:
TF 180 {the larger dry filters can also be used)

Dry filter for above-ground containers:

- Max. volume of the interstitial space with
e

e TF 180 | TF 200 TF 400 | TF 600 | TF 1200
DL &0
DL 400 350 TS0 1400 2100 4800
DL 230
DL 290

300 &00 1100 1600 AT00
DL 330
DL 400

250 520 1000 1500 3500
DL 450
DL 590

240 S00 Soa 1350 3000
DL 750
DL 1000

210 400 750 1150 2600
DL 1100
DL 1500

150 300 550 800 1850
DL 2000
DL 2300

130 250 400 TO0 1600
DL 2500
DL 3000 110 230 350 600 1400

E - - - - — - - . - - -
= Condensation accumulations in the interstitial space cam result in an impermissible fse in pressure.
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Elds]
441 Devices with FC {dry filter monitoring)

* Funection

There is a sensor installed in the pump suction line, between the
pump and the dry fiter, which measures the moisture in the air that is
drawn in.

The increase in relative humidity when the dry material has been used
up iz detected by the sensor. In the event of insufficient drying capac-
ity, the visual, audible, and potential-free signals will be friggered.

The =ignal is indicated visually via alternate flashing of

- the two red alarm indicator lights (up to DL 450), or

- the red and yellow alarmm indicator lights (DL 590 and above) The
potential-free signal is indicated at terminals 31 to 34:

31/32 Contact opens in the event of a signal

31734 Contact cloges in the event of a signal

*+ Replacing the dry material
When a "Dy filter used up” signal is triggered, the dry material should
be replaced within a reazonable time.

The audible signal can be acknowledged by pressing the key briefly.
The vizual and potential-free signals will continue.

The whole signal can be acknowledged by pressing the "Acknow-
ledge dry filter signal” key for longer (until the bottom LED flashes).
When the pump iz next activated (or, if this function is perfomed
while the pump is running, after approx. 30 seconds), the signal will
be triggered again if the residual moisture is too high.

Once the dry material has been replaced, the dry filker signal must be
acknowledged as described.

¢ Usage limits
The following usage limits must be observed with regard to the dry
filter monitoring system:

1. The pump must run for at least 30 seconds in order to obtain a
meaningful measurement. During or after commissioning of the leak
detector, the time between pump ON and OFF should be measured
to establish whether this minimum run fime is achisved.

2. ltis not possible to obtain meaningful measurement results at low
temperatures (below 5°C). The measurement function is therefore de-
activated below 5°C.

4.5 Overpressure Valve

The overpressure valve installed in the pressure line is designed for
the protection of the interstitial space against impermissibly high over-
pressures (exceeding of the test pressure). Impermissibly high over-
pressures can occur due to;

+ Temperaturs increase resulting from environmental influsnces
(e.g., sunlight)

# Temperature increase resulting from hot filling (absolutely contact
the manufacturer!)

The installerfoperator must determine whether any further measures
are to be taken in consideration of the interstitial space volume.

14/09/2021 PRESSURE LEAK DETECTOR DL .. - 18-
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4.6 Digplays and Controls
4 6.1 Display
Indicator @ g =
light 2 2| E ES
e ¢« |3 B| = =% E
glg g o é L] =] é P
ZE E® | EE g 3 =
2 | 28 |2=% £d 2
.| OFERA-
TIOMN: oM oM ON oM (w1 ON
green
| ALARM: FLASH-
oy OFF oM NG OFF OFF ON
LED: yel- FLASH-
| Jow frod oM NG OFF
for DL S0 | Mot used or, with FC dry fiter monitoring, the yellow and red LEDs
to 450) fiash altemately

4 6.2 "Tum off audible alarm signal”™ function

_. Briefly press "Mute” button once; audible signal tums off, and the red
LED flashes.
Pressing the buftton again will turn the audible signal on.

Thiz function iz not available during normal operating conditions and
malfunctions.

Press and hold the "Mute® button {for about 10 seconds). The alarm
will be friggered until the key is releazed.

Thig inquiry is only possible if the pressure in the system has ex-
ceeded the "Alarm OFF" pressure.

4 6.4 "Tightness inquiny™ function
: Press and hold the "Mute™ button until the signal lamp "Alarm™ starts
flaghing rapidly, then release it. A value for the tightness is indicated

as follows:
a) Without display: The signal lamp "Alarm” will flash between 0 and

10 times, or
Ix) With dizplay (M): The numerical value will be displayed digitally.
This display disappears after 10 seconds and the cument pressure in
the system is displayed again.
For the "Tighiness inquiry™ function, the leak detector must have per-
formed at least 1 autematic refilling interval in normal operating

- 20 - PRESSURE LEAK DETECTOR DL .. 14082021
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conditions (i.e., without external fillingfevacuation, e.g., by an installa-
tion pump) to achieve a valid statement.

check of a leak detector. In this way, it is possible to estimate immedi-

® Thig inquiry is recommended before performing a regular functional
ately whether it iz necessary to look for leaks.

Humber of flazh signals  Assezament of tightness

0 Wery tight

Tio3 Tight

4106 Sufficientty tight

Tiog Maintenance recommended

S1to 10 Maintenance urgently recommended

The smaller the above value, the tighter the system. The significance
of this value also depends on temperature fluctuations and should
thug be considered a reference point.

4 8.5 "Acknowledge dry filter signal” function (only if FC filter monitoring is present)

Briefly press the "Acknowledge dry filter signal” key to shut off the au-
dibde signal. The visual signal {altermate flashing of the red and yellow
LED=) continues.

To reset the dry filter signal completely, press and hold the key undil
an auvdible signal sounds.

4 6.6 Zero-point adjustment®

Turn three-way valve 21 90° clockwige from the operating position.
The alarm is triggered and the pump runs.

20 21
Preaz and hold the "Mute" button until the signal lamp “Alarmm” starts
flashing rapidly (approx. 5 seconds), then release the button and

20 21

press and release it again.

The zero-point adjustment iz confirmed with a visual and audible sig-
nal {3x].

l Return three-way valve 21 to the operating position.
0 21 5 i : . ; z
A repetition of the zero-point adjustment is not possible until the oper-

ating pressure has been built up.

® Function cnly available for DL 50 te DL 450
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5. Mounting the System

51 Basic Instructions

h.2 Leak Detector
(1)
(2)

(3)

(4)
(3)

(6)
(7)

53  Dry Filter
(1)

(2)

—

-

Prior to commencing work, the documentation must be read and
understood. In case of ambiguities, please ask the manufacturer.

Comply with the safety instructions in this documentation.
Only qualified service companies may be used for installation™.
Comply with relevant regulations for prevention of accidents.

Comply with explosion regulations (if required), e.g., BetrSich'/
{andfor Directive 1999/92/EC and the laws of the respective
member states resulting therefrom) and/or others.

Before entering inspection chambers, the oxygen content must
be tested and the inspection chamber flushed if necessary.

If metallic connection lines are used, it must be ensured that the
power supply grounding is at the same potential as the tank to be
monitored.

Follow the instructions regarding personal protective equipment
{PPE) in gections 2.4 and 2.4 1.

Generally mounted on walls with plugs and screws.

In & dry room, or cutdoors in a suitable protective box.

Devices with a plastic housing: To allow the ventilation slots to
work properly, make sure there iz a side clearance of at least 2
cm from other objects and walls.

If mounted in a protective box: additional extermal signal or alarm
forwarding via potential-free contacts to a switchboard or similar
device.

NOT in potentially explosive areas.

The distance between the leak detector and the interstitial space
should be kept to a minimum.

For housing dimensions and drilling pattems, see section 12.1.

Prior to closing the housing lid, make sure that the function of the
overpressure valve is not impeded.

Near the leak detector, if possible. If the leak detector is installed
in the protective box, the dry filker can be installed in the protec-
tion box or outdoors.

Fastening with the installation material provided.
TF 180: Wertical with suction opening pointing down

T For Germany: Specialist service companies as per German water legislation that also have hasic
knowledge in the area of fire and explosion protection.
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(4)

Mounting

TF 200, 300, 200, 600, 1200 VYertical with suction opening poini-
ing up, beneath the leak detector if possible

Connect the dry fiter and the suction port of the leak detector via
a PVC hose (or similar).

Tum over the transport lock for the dry filter (ventila@ion cap).

54 Requirements for Pneumatic Connection Lines (Between Leak Detector and Tank)

(1)

(2)

(3)

(4)

(3)

(6)

(7)

(8)

(9)

Metal {generally Cu) or plastic pipes with a pressure resistance at
least comesponding to the test pressure in the interstitial space.
Also applies to fittings and screwed connections. Mote tempera-
ture range, especially when using plastic.

Make sure that the comect screw connections and matching
threads are used.

Inside clearance: min. & mm

A distance of 50 m should not be significantly exceeded, but if
thiz happens: Install pipeftube with greater inside clearance using
approprate transition pieces.

Color coding:
Measuring line: red
Pressure line:  white (or clear)

The full cross section must be maintained. Do not push in or
bend=.

Install metal or plastic pipes that are installed underground or
overground exposed on the surface in protective pipes.

Before connecting cut pipes, deburr and clean them (free of
chips).

Seal the protective pipe gas-tight and protect from moisture.

(10} Avoid the buildup of electrostatic charges (e.g., while inserting

and pulling lines).

5.5 Completing Pneumatic Connections

5.5.1 Flanged screw connection (for flanged pipes)

(1)
!U )

¢ 3)

§ @ 4
i

(6)

Lubricate O-rings

Insert spacer ring locsely into the screw socket
Slide union nut and pressure ring over the pipe
Hand-tighten union nut

Tighten union nut until need for increased force is clearly noticea-
ble

Final assembly. Tighten by another %4 tum

B If necessary, install commercially available fittings for plastic pipes (specified bending radii).
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5.52 Clamping ring screw connection for metal and plastic pipes

|
lolo (1)
o @
¥y v (3)
g (4)
U

(3)

@ @ .

Insert support sleeve into end of the pipe
Insert pipe with support sleeve all the way to the stop

Tighten the screw connection by hand until resistance becomes
noticeable, then tighten a further 1 % tums with a wrench

Loosen nut
Tighten the nut by hand up to a noticeable stop
Final assembly of the screw connection by tightening a % tum

5.5.3 AQuick screw connections for PA tubing

(1)
ls (2)
& (3)
(4)
(5)

5.6 Electrical Connection
(1)
(2)
(3)
(4)

(3)
Terminal layout for DL 50 to DL 450

Cut PA pipe to length at a right angle

Unfasten union nut and slide over the end of the pipe
Slide pipe onto nipple up to the beginning of the thread
Hand-tighten union nut

Wrench-tighten union nut until need for increased force is notice-
able (approx. 1 to 2 turns)

Power supply: according to label imprint
Recommended cable type: NYM 3 x 0,75 mm?
Fixed wiring, i.e., no plug or switch connections.

Devices with plastic housing may only be connected with a fixed
cable.

Regulations of power supply companies must be adhered to®

12
3/4
SI6

230 V AC power connection
QOccupied (with internal pump)

External signal (in the event of an alarm there will be a line
voltage present; tumed off by activating the "Mute” button).

1112 Potential-free contacts (opened in case of alarm or loss of

power)

? For Germany: also VDE regulations
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Terminal layout for DL 330 P

= .- .m
9% BONLERNPICE0 B
" o8 " ‘ l ‘ -,_4/‘

12 230 V AC power connection

34 Occupied (with internal pump)

56 Extemal signal (in the event of an alarm there will be a line
voltage present; turned off by activating the ;Mute” button)

11/12 Potential-free contacts (opened in case of alarm or loss of
power)

Terminal layout for DL 590 to DL 3000 and DL 50 PM to DL 3000
PM

12 100-240 V AC power connection
40/41 24V DC power connection
314 Occupied (with internal pump)

S/6 Extemal signal (24 V DC in case of alarm, can be tumed off by
activating the "Sound off” key)

11/12 Potential-free contacts (opened in case of alarm or loss of
power)

12/13 Potential-free contacts (closed in case of alarm or loss of
power)

17/18 Potential-free contacts (opened in the event of active refilling)
18/19 Potential-free contacts (closed in the event of active refilling)
2122 Occupied with internal sensor
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5.7 Installation Examples and Block Diagrams
5.7.1 DL connected to an aboveground container (M1-060 O00)
(102)
|
@]
@
L.
Ir /
7
Ex®
[ T
P TTEE AT -
13 Pressure Ing
17 CWEMDrESEUre QUM
20 Threa-way vaive In the pressure ling
) | Thres-way vaive In the measuring line
0 Housing
43 Measuing lina
70 CWEMmressure vave
72 Dy filter
73 Iriemstial spacs
76 Main board
102 Pressure sensor
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2.7.2 DL connected to multiple below-ground containers via a manifeld (M2-060 000)
@
1
A-Fo
|17
9]
I
@
+3)
& £ rd ra il T
1
. ) L— |, L—
| N/ N/ N\
f | i f i
|III\ /l I|\ /I Irlll\ /ll
,Z@
(ij] Signal lamp “Alarm”, rad
0z Shut-off vaive
it} Signal lamp “Operation”, green
13 Pressure lne
20 Th ree-Way valve In the pressure Ing
M Th res-way valve In thie 'r'ea.mrlr'g lin2
43 ”EEEL'"‘Q In2
L] Buzzer
7 “MitE” bution
72 Diry fliter
73 Inferestial spans
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2.7.3 Block diagram, DL 50 to DL 450 (P, M, and FC are options)
L
Py o
29 a1 = =
T : 4 I‘],r—"l
\ , e
__.-_- ,_|' Rp | FC
P N 32 T 34
j =
131
4
TENN G CX)
2 Y 34 |56 7811 12 ~
L L= ) LA = =] -";"\-\,
\ - [ 1 /@
'1_"- |I /
LT ]
AC —
DC i —Dj-/ :F_gjl
T
I\EE-"I
=108
_ o-09)
(o)
= e
l | ~
5§ Wi 2 [,
. , 5 ®
| i
- v A
M 1 glj o
i
PE =
o1 Signal lamp "Alam”, red
s Signal lamp "Operation”, graen
17 OWeEmressure pumg
24.1 “Powar supoly” fuse, 2 A
243 “External signa”fusa, 1 A
55 Feelay
&G Buzzer
71 "Mute” bution
76 Kaln board
102 Pressure sensor
105 Control unit
105 Contact for seral data transfer

Circult boand for signal foraarding
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574 Block diagram, DL 520 to DL 3000 (P, M, and FC are options)

Mounting

s —
(7
L {138 M
@~ = gga
:
o ==
@— || 4 T : =
E_m e m_————___@ o o
174
— & =
T (24.3— | Q\-_
P T— _¢_
2420 | - ..
k‘t*""""-—aﬂ__ = . @
100-240 (a0—1—1 | 1]
- + S =1 T....'. T a1 P m om W
| | FC
D o
: 4VDEC
TN J
%
(78.1)
Mg
.
:E =
o Signal lamp “Alarm”, red
uje] Signal lamp “Operation”, green
17 DWEIDressUre pump
24.1 “Power supgly” fuse, 2 A
243 "Soknold valva™ fuse, 1.5 A
24.3 "External slgnal” Tuss, 14
a3 “Refiling” Indicator light, yeliow
502 Feelay
583  Relay
504 Reelay
59 Buzzer
71.1 "Mub=” bution
712 ~Diry IHET monitoring aiarm™ key
TE Main boand
TE.1 "Ovemressure valve” I'EEUFQ bioand
TE.2 "Pumg” I'IEG'ﬂl'l; ooarg
9 HEEﬂr'g =15
102 Pressune sensar
103 Ditsplay
116 24 W DC power SUpply unit
138 Keypad
140 Contact for sertal data transfer
144 TE'T'FIEE'.L"E switch, frost profecion
174 Clrcult board ':-'s.gr'al foraard ng
14/08/2021 PRESSURE LEAK DETECTOR DL .. - 28 -




Commissioning

6. Commissioning
(1)

(2)

6.1 Tightness Test

s

-

Only perform commissioning once the steps in section 5 "Mount-
ing" have been completed.

If a leak detector ig placed into operation on a container that is
already filled, special protective measures must be taken (for ex-
ample, testing for the presence of gas in the leak detector andfor
the interstitial space). Additional measures may be necessary,
depending on the local conditions, and must be assessed by
qualified personnel.

Prior to commissioning, ensure the leak-tightness of the interstitial
space.

In the case of larger interstitial spaces, the pressure build-up =hould
be achieved with the aid of an external pump {use dry filter! ) or a ni-
trogen cylinder {use suitable pressure reducer!).

The test is generally considered to be passed if the overpressure
does not drop by more than 1 mbar within a test period (in minutes)
calculated from the interstitial space volume divided by 10.
Example: Interstitial space volume = 800 liters

Thus: 800410 = 50

Thus: Test for 80 minutes for max. 1 mbar pressure drop.

6.2
(1)

- (4)
4_,_.—""
' (5)
20 1
Pressuns
=

(&)

®

(7)

(8)

Commissioning the Leak Detector

Tightness of the interstitial space prior to commissioning is as-
sumed.

After completion of the pneumatic connection, connect the
pOWer.

Ascertain lighting of "Operation™ and "Alarm” indicater lights and
sounding of the audible alarm. Press "Sound off” key.

Tum three-way valve 21 180°.
Connect the measuring gauge.

Apply the ocperating pressure to the leak detection system ac-
cording to the "Switching values" table, section 3.4, page 11.
{Use the installation pump with sufficiently dimensioned dry filter

0

Pressure can be built up with the installation pump directly via the
pressure line or via three-way valve 20. In this case, fum the
valve 90° clockwize.

Mote: If no pressure build-up is achieved with the installation
pump connected, the leak must be located and corrected (check
the performance of the installation pump as well if necessary).

When the operating pressure of the leak detector has been
reached (pump in the leak detector will tum off), reconnect the
pressure line. Retum both three-way valves to the operating posi-
tion. Remove the measuring gauge.

Perfiorm a functional check according to section 7.3.
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Functional Check and Maintenance

7. Functional Check and Maintenance

7.1 General Information

(1)
(2)

(3)
(4)

(3)

(6)

(7)

T.2 Maintenance

T.3 Functional Check

If the: leak detection system has been propery installed and is
free of leaks, trouble-free operation can be azsumed.

Frequent switching on or continuous running of the pump indi-
cates leaks, which should be comected within a reasonable time.

In the event of an alarm, determine the cause and fix it quickly.

The leak detector must be disconnected from the powsr when
performing any repairs.

A loss of power is indicated by the "Operation” indicator light go-
ing off. Alamn signals are triggersd via the potential-free relay
contacts (if used for alarm transmission) if contacts 11 and 12
were used.

After the power loss, the green indicator light lights up again and
the potential-free contacts no longer generate an alarm (unless
the power loss has caused the pressure fo drop below the alam
pressure).

Af regular intervals, the operating company must

a) check the function of the signal lamp "Cperation™

b) check consumption of the dry filter. Uzed matenial — color
change from orange to coloressigreen, or from dark blue to
pink — needs to be exchanged or regenerated.

Lse a dry cloth to clean the leak detector with a plastic housing.

Maintenance work and functional checks must be performed by
trained personnel onky™

Once a year to ensure functional and operational safety
Test scope according to section 7.3 "Functional check”™

Compliance with the conditions in sections 5 and & must also be
tested.

Comply with explogsion regulations, if required, e.g., BetrSich'/
(andfor Directive 1999792/EC and the laws of the respective
member states resulting therefrom) and/or others.

The functional and operational safety check must be performed:

After each commigsioning
In accordance with the time intervals listed in section 7.21
Each time a malfunction has been comrected

" For Germany: Technical knowledge regarding installation service leak detection systems or under the su-
pervision of a responsible expert in accordance with currently walid regulaticns.
" For Germany, national regulations must also be cbserved (2.g., AwSV).
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7.31 Testscope

4

(1) Coordinate the work to be performed with those responsible for
operation on site, if necessary

(2) Observe the safety instructions for working with the stored mate-
rial
(3) Regenerating or replacing the filter filling

(4) Checking the free passage of air in the interstitial space (=ection
73.2)

(2) Testing the switching values (zection 7.3.3)
(6) Checking the overpressure valve (section 7.3.4)

(T} Tightness test following commissicning or cormection of malfunc-
tions (section 7.3.5)

(8) Tightness inguiry at the beginning of the annually recurring func-
tional check (section 7.3.6)

(9) Achieving the operating conditions {section 7.3.7)

(10} & qualified person must complete a test report, confirming fune-
tional and operational safety.

7.3.2 Checking the free passage of air in the interstitial space

®

Operating position

g
R
11

Checking the free passage of air ensures that an interstitial space i
connected to the leak detector and that the interstitial space has suffi-
cient passage to cause an air leak to trigger an alarmn.

If several interstitial spaces are connected, each interstitial space
muzt be checked for free passage.

(1) If several interstitial spaces are each connected via a manifold in
the pressure and measuring line with a shut-off device, close all
shut-off valves on the manifolds.

(2) aAttach the measuring gauge to the connection on three-way
valve 21 and turn valve 180°,

(3) Tum three-way valve 20 90° clockwise so that the pressure line
and interstitial space(s) are venfilated.

(4) Open shut-off valves of the first (following) container (measuring
and presasure line in pairs).

(3) Check whether the measuring gauge registers a pressure drop. If
no pressure drop occurs, locate and comect the cause.

(6) Close the shut-off valves opened in (4).
(7) Perform procedurs in (5) to (7) with each additicnal container.

-32 .
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(8) Retumn three-way valves 20 and 21 to the operating position.
Remove the measuring gauge.
. £ (9} Open all shut-off valves on the manifolds with a connected con-

tainer.

Functional Check and Maintenance

7.3.3 Testing the switching values
T7.3.3.1 With testing device

{1} Connect the testing device o the free connections on three-way
valves 20 and 21. Turn three-way valve 20 90°counterclockwise
5 iy and three-way valve 21 90° clockwise.

{2} Connect the measuring gauge to the tesfing device.

(3} Cloze needle valve (testing device); pressure is built up to oper-
ating pressure.

(4) “Ventusing the nesdle valve; determine "Pump ON" and "Alarm
ON" switching values (visual and audible); record values.

(5) Cloze the needie valve and determing "Alarm OFF" and "Pump
OFF" switching values. Record the values. Open the needis
valve a little, if necessary, so that the pressure rises slowly.

(6) Retum three-way valves 20 and 21 to the operating position. Re-
move the testing device.
20 21

7.3.3.2 Without testing device

(1) If =everal containers are connected via a manifold system, close
all shut-off valves on the manifold except for the shut-off valves
for the container with the smallest interstitial space volume.

{2) Attach the measuring gauge to the connection on three-way
valve 21.
20 21 Tum both three-way valves 150°.

{3) Vent through three-way valve 20; determine "Pump ON" and
“Alarm OM" switching values (with vizual and audible alarm) and
record values.

{4} Tum three-way valve 20 to the operating position.
Determine "Alarm OFF" and "Pump OFF" switching values.
20 by Record the values.
(3} Tum three-way valve 21 to the operating position.
Remove the measuring gauge.
= 2 (8) Open all shut-off valves on the manifold with a connected con-

tainer.
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7.34 Testing the overpressure valve

For this test, the operating pressure of the leak detector must be built
up.

{1} Tum three-way valve 21 90° clockwise.
The pressure sensor is vented.
20 21 The pump switches on and the alarm is triggered.
(2} Tum three-way valve 20 90° counterclockwise.
Aftach the measuring gauge to the connection on three-way
20 21 vahve 20.

{3) Determine the opening pressure of the overpressure valve (no
further pressure increase), and record the value. If the opening
pressure of the overpressure valve exceeds the test pressure of
the container, it must be replaced or readjusted.

(4} Tum three-way valve 21 to the operating position.
The pump switches off.
20 21 Determine the closing pressure of the overpressure valve (no ad-

ditional pressure drop'?).
Record the value.

(3) Retum three-way valve 20 to the operating position.
Remove the measuring gauge.
20 21

7.3.5 Tightness test following commissioning or comection of malfunctions®?

11

(1} Check that all shut-off valves with connected containers are
opened.

(2) Tum three-way valve 21 180°.
Connect the measuring gauge to three-way valve 21.

(3} Once the pressure has equalized, start the tightness test.

(4) Read off and record starting pressure and time.
Wait for test time to elapse and determine pressure drop.

(3) The test is considered to be passed if the pressure does not drop
by more than 1 mbar in the test ime.
The test ime and allowed pressure drop can be extended or in-
creaszed proportionally.

The test is positive if the values in the following table are met:

2 If the pump switches on before the closing pressure is reached, determine the cause and repair it.
'3 Prerequisite: The operating pressure has been built up in the interstitial space and pressure equalization
has accurred.
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Interstitial space vol- | Max. 1 mbar (0.015 psi)

ume in liters pressure drop in
250 22 minutes
500 45 minutes
1000 1.50 hours
1500 2.25 hours
2000 3.00 hours
2500 3.75 hours
3000 4.50 hours
3500 2.25 hours
4000 6.00 hours

(8) Once the test has been completed, retumn three-way valve 21 to
the operating position.
20 21 Remove the measuring gauge.

T7.36 Tightness inquiry at the beginning of the annually recurring functional check

Fer the "Tightness inguiry™ function, the leak detector must have per-

® formed at least 1 automatic refilling interval in nomal operating condi-
tions (i.e., without extemnal filing/evacuation, e.g., by an installation
pump) to achieve a valid statement. Thiz means that point 7_.3.6 does
not apply to the inifial commissioning.

(1) Perform a tightness inguiry (see section 4.6.4).

(2) Ewvaluate the displayed value (visible on the display for 10 sec-
ondz) according to section 4.6.4.

T.3.7 Achieving the operating conditions

(1) Seal the housing of the leak detector.

(2) Check that the three-way valves are in the correct position [(oper-
ating position).

20 21

{3) I shut-off valves have been inzstalled in the connection lines, they
must be sealed in an openad position (if connected to an intersti-
tial space).

(4) Exchange dry filter or restore onginal unused condition.

14/02/2021 PRESEURE LEAK DETECTOR DL .. -35-



Alarm/Malfunction

8. AlarmMalfunction
8.4 Alarm

8.2 Malfunction

8.3 How to Behave

-

%

(1) The red signal lamp lights up, the audible signal sounds.
{2) Tum the audible signal off.

{3} Inform the installation company immediately.

(4} Determine the cause for the alarm, fix i, and then perform a func-
fional check for the leak detection system according to section
73

In case of a malfunction, only the red signal lamp will light up (yellow
is off), and at the same time the audible signal cannot be acknowl-
edged.

{1} Inform the installation company immediately and state the display
from the preceding paragraph.

(2} Determine the cause for the alam, fix it, and then perform a func-
tional check for the leak detection system according to section
T3
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9. Spare Parts

Spare Parts | Accessories

See shop sgb.defen

10. Accessories
See shop sgh defen
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11. Disassembly

111  Disassembly

For dizaz=zembly of systems which can cause an explosion rizk, the
following points must be observed in particular:

¢+ Make sure the unit is free of gas before and during remaoval.

= Seal any openings through which an explosive atmosphere can
carry over so they are gas-tight.

+ Avoid using spark-producing tools (saws, parting grinders, etc.) for
disassembly whenever possible. If this is unavoidable, be certain
to observe EN 1127.

+ Avpid electrostatic charges (2.g., from rubbing of plastic parts or
wearing of unsuitable work clothing).

+ Properly dispose of contaminated components (danger of gas re-
lease).

11.2 Dizposal

Properly dispose of contaminated components (possibility of gas re-
lease). Propery dizpose of electronic componenis.
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12. Appendix
121  Dimenszsions and Drilling Patterns
12.1.1 Plastic housing
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12.1.2 Stainless stesl howsing, "P*" version
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12.2 Verzion 85 "Leak Detection Probes for Monitoring Access and Monitoring
Chambers"

12.2.1 Object
With the 85 version of the DL leak detector, it is possible to connect
up to & leak detection probes.

The probes have an explosion-proof design and can therefore be
mounted in Zone 1 (e.q., in the access chamber). The sensor cable is

1 m long and must be extended in a suitable terminal box. The exten-
sion should not be more than 250 m.

The probe will respond to an increase in liquid in the access chamber.

12.2.2 Design and function

(1) The PCB can only be operated in conjunction with a leak detector
and is installed at the manufacturer's factory.

{2) Once the leak detector has been switched on, a green LED lights
up to indicate normal operating conditions.

(3} Each connected sensor must be activated via the relevant DIP
switch.

If & channel iz activated but there is no sensor connected, an
alarm will be indicated. If, on the other hand, a sensor is con-
nected and the channel iz not activated, nothing will be indi-
cated!

(4} If an alam or a malfunction {short circuit, cable break, channel
activated and no sensor connected) is detected on one of the
probe channels (1 to 8), the red LED will light up.

(5} At the same time, the "probe alarm” will be triggered on the leak

detector (see alao section 4 .6) and the potential-free contacts
2 switch
47 C (common)
D[;ED 48 MC (normally closed)
: : I“ 49 NO (normally open)
O 4748 Mormal operation: opened; probe alarm: closed
47149 Mormal operation: closed; probe alarm: opened

(6} Electrical connection (already completed by the manufacturer)

S+/5- Connection for probe contact on main board
LiM Fower connection

(7} Electrical connection of the probes and the potential equalization

51 to 58 Connection of the leak detection probes (by the customer)
PA Potential equalization, must be connected
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12.3 EU Declaration of Conformity

Humberishort title

We,

S5GEB GmbH

Haofstr. 10

S7T07E Siegen, Germany,

hereby declare in zole responsibility that the leak detector

DL ..

is in conformity with the essential requirements of the EU directives

lizted below.

If the device is modified or used in a way that was not agreed with us,

this declaration shall lose its validity.

Satisfied regulations

2014/30/EU EN 61000-6-3:2012
EMC Directive EN 61000-6-2:2006

EN 61000-3-2:2015

EN 61000-3-3:2014
S014/35/EU EN 60335-1.2012 / A11:2014 / A13:2017 1 A1:2018 ] AZ:2019/

Low Voltage Direclive

A14:2019
EN 61010-1:2010 / A1:2019
EN 60730-1:2011

20144/34/EU
Equipment for potentially
explosive atmospheres

The pneumatic components of the leak detector may be connected
to spaces (interstitial spaces of containers) that require category 3

devices (DL and DLG).
The fellowing documents have been consulied:
EN 1127-1:2019

The ignition hazard assessment did not result in any additional haz-

ards.

Conformity is declared by

e ¢ a
|[fe tan
’ I.
pea. Martin Hicking
{Technical Director)

As of 0272021
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12.4 Declaration of Performance [(DoP)

MNumber: 006 EU-BauPVO 2014
1. Unigue identification code of the product type:

Appendix

Pressure leak detector type DL ..
2. Use:

Class | pressure leak detector for monitoring doubie-walled, be-
low-ground or above-ground, pressurized or non-pressurized
tanks

3. Manufacturer:

SGEB GmbH, Hofstrafle 10, 37076 Siegen, Germany
Tel: +49 271 489640, e-mail; sgb@sgb.de

4. Authorized representative:
nia

3.  System for assessment and verification of conatancy of performance:
System 3

6. In case of a declaration of performance for a construction product which is covered by a har-
menized standard:

Harmonized standard: EN 13160-1-2; 2003

Notified body: TOV Nord Systems GmbH & Co.KG, CC Tankanla-
gen, Grofle Bahnstrafe 31, 22525 Hamburg, Garmany
Identification number of the notified festing laboratory: 0045

7. Declared performance:

Essential characteristics Performance |Harmonized standard
Pressure switch points FPassed

Reliability 10,000 cycles

Pressure test Passed

Volume flow rate test in the Passed EN 131680-2- 2003

alarm switch point

Function and tightness of the Passed
leak detection system

Temperature resistance 0=C ... +40°C

8. Signed for and on behalf of the manufacturer by:
Dipl-Img. M. Hlcking, Technical Director

i i i
.I | - 'I.-" ) -Z';
Siegen, 02/2021 [fne B

1470802021 PRESSURE LEAK DETECTOR DL .. -43 -



—

Appendix .

12,5 Declaration of Compliance of the Manufacturer (UHP)

W scE W Compliance of the leak detector with the Specimen Administrative
Provizion of the Technical Building Regulations is hereby declared.

A

Dipl.-Img. M. Hicking, Technical Director . e 4
| ry L
Siegen, 0212021 '}w s
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12.6 TUV-Nord Certifications

Note:

By TOV not certifiex!
transiation of the Genman
original version

TUV NORD Systems GmbH & Co.

PUZ {testing, supervision and certification) = centre for containers, pipelines and
pieces of equipment for systems vith substances hazardous to valer

Identification number : 0045 Te +4i el 85570 bt pQeea ord de
Fax +30020 B367°22%  awwlosetindds
Crota Batrnlratie 31, 22505 Hamburg

Certification
Overpressure leak detector type DL../DLG..
Subject of test:
SGB GmbH
Client: Hofstralke 10
57076 Siegen
SGB GmbH
Manufacturer.

Initial examination of an overpressure leak detector type
Type of test: DL./DLG.. with leak indicator ’quwem and leak
detector according to DIN EN 13160-1:2003/EN 13160-
1:2010 and DIN EN 13160-2:2003 and BRL A, part 1.
appendix 15.23 as a class | leak monitoring system

03/2015 to 0972015

Testing period: PUZ testing lab TUV NORD Systems GmbH & Co. KG

Testing location;
The overpressure leak detector DL../DLG.. corresponds

Test results: with class | for leak monitoring systems according to
DIN EN 13160-1:2003/EN 13160-1:2010 and fulfils the
requirements of DIN EN 13160-2:2003 and BRL A, part
1. no. 15.43 with appendix 15.23. Regarding the area of
application and installation, the specifications of the
technical description “Document 603 000" as of
06/2014 apply

Deatails of tha test can ba found in the test report PUZ 8112235330 dated 03.08.2015.

Hamburg, 04.08.2015 Test laboratory supervisor

Page 10of 1

Duted 012015
ST Qu-1ox02
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Note:
By TOV not certified
translation of the German
original version
TUV NORD Systems GmbH & Co. KG n
Manufacturer Certification Competenca Center
Geonn Bahiredrawss 31 D-22023 Mamburg Fhore: DD 2537-0 b @ tewenond ce
Fax C40 85572255 e s ooad g%
Certificate no. 8117744963-1
Subject of the test: Overpressure leak detector type DL.. { DLG..
Clignt: SGB GmbH
Hofstrasse 10
57076 Slegan
Manufacturer: SGB GmbH
Yest type: Type testng of an ovarpressure leak detector with alarm device,

AT

tygpe DL.JDLG.. in accordance with EN 13160-2:2016.
Classification of the leak detection systemn as per classifications in
accordance with EN 13160-1:2016

Leak detector with alarm device, type DL 330, davica no,

Teal cbject 1911430121
Test paricd 02/2020
Test bcaton: Accredited test laboratory at

TUV NORD Systerms GrmbH & Co. KG

Tesl results: In the type test, the overpressure leak detector of type DL
330 met the essential characteristics of Table ZA.1 of EN
13160-2:2016 and corresponds to leak detection system
class | in accordance with EN 13160-1:2016. The
specifications in the technical description “Documentation
603 000" dated 11/2019 apply in relation to the field of
application and installation,

Nota: The certificate is only valid In combination with the test report of TOV NORD test laboratory FB
8117744953-1 dated February 19, 2020. Preduction inspection i not required in accordance with EN
13160.2:2016,

Hamburg, 2/21/2020
TUV NORD Systerms GmbH & Co. GK
Manufacturer Certfication Compatence Center

J. Straube

Page 1al 1
Ax of 022070
STPR-QMW-321-032-02
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Test report no.:
Manufacturer:

Test object:

Test date:
Test basls:
Test location:
Test results:

Report po . 8117807335

Hamburg,  201512.09

Note

original version

By TOV nox certified
transiation of the Genman

TUV NORD Systems GmbH & Co, KG
Acorediied test aboratory

Accraciation no . D-PL-11074-04

Test certar Kantiter HHAJZ

8117607335

SGB GmibH
Hofslr. 10
57076 Sagen

Float switch type CPTLOT {seral no.: 0719002) as category 1 leak detection
probe in accordance wih EN 13160:2016 Part 4 connected to | leak
detector type DL 320 + L In sccordanca with EN 13180:2018 Part 2

November 2019
EN 13160 -42016
TUV NORD Systems GmbH & Co. KG test laborstory

Az a calegory 1 leak detection probe m accordance with EN 131602016
Part 4, the float switch type CPTLOT meets the requiremants vith regard to
reusabdity, software, and lemperature resistanca (sections 4.1.4, 415,
421 of EN 13160-42016). The documentation reguirements sef out in EN
13160-4 section 5.1.1 are fulfiled.

The float syatch is only to be usad in conjunction with a sutable atarm
device In accordance with 13160 Part 1. Sulable avidenca of the
resigtance of the float ewilch ie to ba provided, e.q. with the gid of the
resistance st in EN 122851, Annex B. If the lloal swilch comes inlo
contact with the medium, it must be taken out of cpemtion and checked to
ensure s integrty before being used agan,

The tests only refer lo the test object,

The test report may only be published in its full form. The publication of shortened
versions or excerpls requires prior written consent from the test laboratery

This test report comprises 6 pages, Total number of pages: 6

Head of Test
Laboratory
000 of Tedt Labovony

20191209 Page 106
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Appendix |
FDEP Form 62-761.900(9), F.A.C, Storage

Tank System Equipment Reqistration Form




DEP Form: 62-761.00019)

Form Tile: Storage Tank Ecuipment
fagstration form

Effective Date: July 1019
Incerporated in e 62-

Department of
Environmental Protection

2600 Blair Stone Road ¢ Tallahassee, Florida 32399-2400

Storage Tank System Equipment Registration Form

Fill out completely
General Information
Company Name: Den Wood, Inc. Contact Name: Luls A, Diaz
Company Address: 6501 Old Winter Garden Rd. City, State: Orlando, Florida Zip: 32835
E-mall: Idisz@donwoodinc.com Contact Number: 407-253-0891
Product Name: Rafibra
Model Number{s); Rafibra Product Type: Internal Field-Fabricated Sec. Containment

Rule(s) citation that registration is being requested within Chapter 62-761 (UST}, and/or 62-762 (AST),

62-761.900 and 62-761.5C0(2){f), F.A.C.

F.A.C.: Write a brief description of equipment registration request including product limitations:

Inaﬂbn Is an internal feld-fatvicsted secondary containment systam that is co-structural that can be used as an upgrade for & single-wall UST or a repair for an
existing double-wall UST, It will be installed and managed in the United States by Don Wood, inc.

Information Checklist [choose ves, Mo, o N/A - Not Apgiicablel- Yes No N/A
1. Third-party Certification by a Nationally Recognized Testing Laboratory ? (Required) ]
2. Documentation of third-party evaluation that the equipment meets DEP Rules? = B
3. Documents included about the qualifications of the Nationally Recognized Testing Laboratory? =L Bl
4. Technical information and drawings included? ] =]
5. Installation instructions included? =l ES]
6. Annual Operability Testing Requirements (Rules 62-761.500, 62-762.501, & 62-762.502 F.A.C.)? o G |
7. Integrity Testing Requirements (Rules 62-761,700, 62-762.701, & 62-762.702, F.A.C.)? = Ed
8. Compatible with fuel blends containing >10% ethanol or >20% biodiesel? A O 3
9. Hasthe product been approved or registered in other countries or states? {If so provide list) g O -
10. Any reguirements for company-certified installers or trainers? =l =1 Ol
11. Was this product(s} previously approved or registered by the Department? if yes, £Q- B | 5 |
12. Any changes or modifications to the equipment since the last submittal to DEP? El E) A

Document Information: Provide supporting documents indicated as *Yes" above including this farmy via email to Tonknotify@floridadep.gow, or documents can
be sent 10 FOEP, Division of Waste Management, 2600 Blair Stone Road, MS 4560, Tallahasses, FL 32399,

Write a brief description of equipment installation and performance in the U.S.:

The Rafibra System is simiar to other FDEP approved internal field-fabricated secondary containment systems but meets stringent European standards. The
system s widely used in Eurcpe,

Equipment Registration Certification:

To the best of my knowledge and belief, all information submitted on this fo te and complete.

Luis A. Diaz 07/07/2022
Printed Name and Title Date
For Department Use Only:
Date Application Received: Agplication complete: ves: ] no:[]
EQ- : Date of complete or incompiete letter sent: Date Equipment Requires Rerewal: | |

Storoge tank quires renewal every 5 pears in accordamce with subisection 62-761.8502), F.A.C




Contact Information

Luis A. Diaz
Don Wood, Inc.

6501 Old Winter Garden Rd.
Orlando, FL 32835

www.donwoodinc.com

Office - 407-293-0891
Cell —407-747-7003
Fax - 407-299-0597

Equipment Registration Application to the Florida DEP Storage
Tank Regulation Section prepared and completed by:

Marshall T. Mott-Smith, President
Mott-Smith Consulting Group, LLC
111 North Calhoun Street
Tallahassee, FL 32301
marshall@mott-smithconsulting.com
850-391-9835 work
850-591-1434 cell
www.mott-smithconsulting.com

Mott-Smith

Consulting Group LLC

Pavohall Nigton Ofitl-fmil

July 7, 2022


https://ddec1-0-en-ctp.trendmicro.com/wis/clicktime/v1/query?url=http%3a%2f%2fwww.donwoodinc.com&umid=6cf407db-5629-4295-85e8-81d5d5dc6946&auth=65a620fa4b6e2edf0405a6ed61dc7465231096cd-ed9003db6732c5bc130c7f3e9424996086412ae8

Equipment Registration Amendment Submittal for EQ 979

to the

Florida Department of Environmental Protection’s
Division of Waste Management
Compliance Assistance Program

By
Don Wood, Inc.
for the

Rafibra Internal Field-Fabricated Secondary Containment System

Submitted on April 15, 2024 by

Marshall T. Mott-Smith, President
Mott-Smith Consulting Group, LLC
111 North Calhoun Street
Tallahassee, FL 32301
marshall@mott-smithconsulting.com
850-391-9835 work
850-591-1434 cell
www.mott-smithconsulting.com
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Mott-Smith

Consulting Group LLC

April 15, 2024

Amanda Dorsett,

Environmental Administrator

Florida Department of Environmental Protection
Division of Waste Management

Compliance Assistance Program

2600 Blair Stone Road

Tallahassee, FI 32399-2400

Re: Equipment Registration Amendment Request for the Rafibra Internal Field-Fabricated Secondary
Containment System

Dear Amanda,

We are submitting an Equipment Registration Amendment from Don Wood, Inc. for EQ 979, the Rafibra
Internal Field- Fabricated Secondary Containment System to include ASTs. They would appreciate the
expedient processing of this request. Don Wood, Inc. appreciates your consideration in this matter, and
please feel free to contact me if you have any questions or if we need to provide additional information.

Best Regards,

Mookl it I =fomil

Marshall Mott-Smith, President

Mott-Smith Consulting Group, LLC

111 North Calhoun Street
Tallahassee, FL 32301
850.391.9835

www.mott-smithconsulting.com
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1. Background

This Equipment Registration Amendment Submittal for EQ 979 is sought in accordance with Florida
Administrative Code Rule 62-762.851(2) by Don Wood, Inc. With the exception of the cover letter of
this Equipment Registration Request, Don Wood, Inc. is requesting that every document within the
Equipment Approval Request be considered CONFIDENTIAL. The reason Don Wood, Inc.is
requesting confidentiality is because the proprietary nature of the information. Don Wood, Inc. does
not want to share this information with competitors and adversely affect the marketability of the
Rafibra Internal Field-Fabricated Secondary Containment System

EQ 979 specifies that the Rafibra Internal Field-Fabricated Secondary Containment System is a
system for the repair of existing double-wall steel or fiberglass USTs or the conversion of an existing
single-wall steel or fiberglass system with a new double-wall secondary containment tank within an
existing UST. The Rafibra Internal Field-Fabricated Secondary Containment System has several
European third-party approvals by internationally recognized third-party laboratories. The purpose of
this Equipment Registration Amendment is to expand the application of the technology to shop-
fabricated aboveground storage tank systems. The Rafibra Internal Field-Fabricated Secondary
Containment System also has European third-party approvals by internationally recognized third-
party laboratories for aboveground tank applications. Therefore, in addition to USTSs, the Rafibra
Internal Field-Fabricated Secondary Containment System is for new construction or the upgrade of
single-wall ASTs to double-wall ASTs with secondary containment and interstitial monitoring.

The Rafibra Internal Field-Fabricated Secondary Containment System is a field-constructed double-
walled fiberglass tank system that is designed and constructed to be installed within an existing steel or
fiberglass single-wall or double-wall aboveground or underground storage tank. The design employs
the fiberglass laminate matrix in conjunction with a Parabeam interstice. The system can also be
installed as a single-wall lining system on double-wall tanks in Florida.

Additionally, Rafibra has carried out numerous works in horizontal aboveground tanks in Spain and
in other countries. They have extensive experience and are committed to offering high quality and
reliable systems. Rafibra, S.L., with its facilities in Alberic, Valencia, Spain, has equipment and
infrastructure necessary for the repair and coating of aboveground atmospheric shop-fabricated
storage tanks and for the verification of the tightness of these systems. Rafibra has a worldwide
presence, knowledge of systems, materials, and advanced procedures, and the proven experience
in the procedure of in situ conversions of single- wall tanks to double-wall tanks. They have the
capacity to manage and coordinate each one of the job phases and have the required inventory of
the material, equipment, and instruments to effect and guarantee the proper installation of their
system. They have a system for residue extraction, ventilation, and the measurement of the
thicknesses of the metallic structures of tanks and tank coatings using ultrasonic methods, and other
testing equipment and instruments.

Rafibra and Don Wood, Inc. have an experienced group of technical personnel, installers, and
engineers, for the installation, testing, and monitoring of their Internal Field-Fabricated Secondary
Containment System.



2. Third Party Approvals

Under the previous Equipment Registration, EQ 979, the Rafibra Internal Field-Fabricated Secondary
Containment System had third-party approvals from LNE (The National Metrology and Testing
Laboratory) in Paris, AIMPLAS, (the Technological Institute of Plastics) in Spain, and The Bureau
Veritas in Spain. These Laboratories and Technological Institutes meet the definition of a Nationally
Recognized Laboratory as defined in Rule 62- 762.201(47), F.A.C., and as required in Rule 62-
762.851(2), F.A.C. The system meets the demonstration of equivalent protection and certification
that is required in DEP Rule 62-761.850(2)(f), F.A.C. Copies of the third-party approvals are not
provided because they were previously submitted with the initial EQ 979 request.

There are two additional standards that apply for AST applications by the Asociacion Espafiola de

Normalizacién. The first standard is UNE 53991, "Repair and Internal Lining of Metallic Plastics for
Liquid Petroleum Product Storage, with Reinforced Plastics". This standard establishes the specific
procedures and requirements for the repair and interior coating of liquid petroleum product storage
tanks, using reinforced plastic materials (See page three of the document in Attachment A).

The second standard is UNE 62425, "Construction of Double-Walled Bottoms in Vertical Shaft
Overhead Tanks Manufactured on Site, in Single-Walled Steel". This standard defines the standards
for the construction of double-walled bottoms in vertical-axis overhead tanks, fabricated on site and
using fiberglass and resin. Additional documentation is provided in this request and is attached in
Appendix A.

3. Installation and Other Requirements

The installation protocols are similar to what was specified in Attachment C of the initial submittal
underground storage tanks. The fabric and resins are compatible with petroleum products, and the
Rafibra Internal Field-Fabricated Secondary Containment System can be used inside of a steel
aboveground tanks. The materials compatibility information was provided in Appendix F of the
previous submittal. The installation requirements are specified in the UNE 53991 Standard for
horizonal cylindrical shop-fabricated steel ASTs on saddles or supports. The installation
requirements are specified in the Standard UNE 62425 for vertical cylindrical shop-fabricated steel
or rectangular shop-fabricated steel ASTs on concrete foundations. There are specific surface
preparation requirements included in the standards.

The installation process includes the testing protocols, the interstitial communication test, the testing of
the interstitial integrity, safety, tank entry, and inspection, and installation checklists. The Rafibra
Internal Field-Fabricated Secondary Containment System can only be installed by people that are
trained, certified, and qualified by Don Wood, Inc. in accordance with the manufacturers and installation
instructions. This includes the installation, cleaning, inspecting, repairing and preparing of the existing
tank interior surface.



The System incorporates the field-proven Parabeam internal secondary containment technology, and
owners can choose whatever type of method of interstitial monitoring they prefer (visual inspection,
sensors, hydrostatic, vacuum, or pressure). The installation requirements for the interstitial monitoring
system are contained in Appendix A in UNE 53991 and UNE 62425. Once the double-wall system is
constructed, a permanent leak detection system must be installed for the detection of leaks in the
interstitial space in accordance with Florida Department of Environmental Protection requirements.

The application of the Rafibra system on vertical cylindrical ASTs requires installation on the interior
bottom of the tank and up along the interior tank shell. In order to ensure that the interstitial chamber is
properly sealed, the double wall shall be extended a minimum of 70 cm over the tank’s steel side wall.
The component parts are identified and the minimum dimensions are shown in figures 2 and 3 of the
attached standards. The maximum volume of interstitial chamber that a class 1 leak detection system
can cover according to the UNE-EN 13160 series of Standards is 8 m3 for tanks and 10 m3 for pipes
(see Standard UNE-EN 13160-7). Therefore, the interstitial chamber must be compartmentalized if its
volume of is greater, and a class 1 leak detection system must be installed in each of said
compartments

The average time of installation is between seven and ten days. The Installation Process was
provided in Appendix C of the previous request and in accordance with UNE 53991 and UNE 62425
in Appendix A. Only Rafibra-and Don Wood Inc. trained and certified personnel are authorized to
install the Rafibra Internal Field-Fabricated Secondary Containment System. They will use
equipment with attention to quality control and will perform all required testing. The Quality Control
provisions and the Installation safety measures are addressed in the installation requirements.

Surface preparation is a critical part of the installation process, and it is recommended that steel
tanks be sand-blasted. Steel tanks should be inspected in accordance with APl 1631, and
measurements taken for tank deflections and thickness. Any repairs must be made in accordance
with manufacturer’s specifications.

The installation requirements specify the usual actions needed for tank entry such as safety, removal
of sludges, and tank inspection. This is followed by surface preparation, final cleaning and
inspection, photographs, and ultrasonic testing. New manways and fittings are installed as
necessary, and existing gauge striker plates are removed.

4. Integrity Testing

The integrity test protocol for the Rafibra Internal Field-Fabricated Secondary Containment System
is specified in Attachment A. The testing should be is performed at the time of installation, and if
necessary, after the completion of repairs. No further integrity tests are required unless the tank has
an incident that requires another repair and integrity test before the tank is put back into service.

The system meets the demonstration of equivalent protection and certification that is required in
DEP Rule 62-762.851, F.A.C. The integrity of the interstitial space and leak detection system will be
verified for each tank. Rafibra has a method to test the continuity of the interstitial space. This is
accomplished by using a powerful light which verifies that the tridimensional fiber is not collapsed.



5. Release Detection

The Rafibra System is a secondary containment internal upgrade system that has the ability to use a
number of different interstitial monitoring methods and systems, including vacuum, pressure, visual,
or DEP-approved sensors. However, the SGB Vacuum or Pressure System is recommended for
optimal performance. The interstitial spaces have sufficient strength and thickness to contain
regulated substances for 30 days.

The installation of a permanent and automatic leak detection system in the interstitial space of the
tank will be the choice of the tank owner. Once the double-wall system is constructed, a permanent
and automatic leak detection system shall be installed for the detection of leaks in the interstitial
space as described in Class | or Class Il under standard UNE-EN 13160-1:2003, or in accordance
with Florida Department of Environmental Protection requirements.

Leak detection system In Class | (SGB or THOMAS), are approved according to standard UNE-EN
13160-1:2003, and are recommended, but the Rafibra System can use other pressure, vacuum,
electronic sensors, and visual methods of release detection manufactured by companies with release
detection systems registered with the Department under Rule 62-762.851, F.A.C. For systems
classified in the category of Class | by pressure, the manufacturer of the resin should confirm that the
material used in the interstitial space is impermeable. It is not recommended to pressurize the
interstitial space of the tank with air. It is recommended that an inert gas like nitrogen is used.

On Class | vacuum systems, the system of automatic regeneration by vacuum should conform to
standard RD 400/1996, of March 1, as described under standard 94/9/CE, related to the leak
protection system to be used in a potentially explosive atmosphere (ATEX) regardless of the fuel in
storage at that moment. Only qualified (trained and company certified) field personnel may perform
these tests.

Vacuum and Pressure release detection systems must meet European Class | requirements. The
Rafibra System can also have electronic liquid float sensors within a low-point monitoring point, or
use visual monitoring of the same monitoring point. Regardless of the type of release detection
system selected and installed, the procedures for the annual operability tests must be performed in
accordance with the procedure prescribed by the manufacturer and approved by the FDEP.

The sensors will have to perform an annual operability test in accordance with DEP rules and

manufacturer’s specifications for the specific leak detection system approved by the Department in
accordance with Rule 62-762, F.A.C.

6. Materials Compatibility

All materials in the Rafibra Internal Field-Fabricated Secondary Containment System are non-
metallic and will not corrode. The resins have physical properties and compatibility with the products
stored within petroleum storage tank systems. In accordance with the requirements of Rule 62-762,
F.A.C., the system is impervious, able to withstand deterioration and the secondary containment and
interstitial space has sufficient strength and thickness to contain regulated substances for 30 days.



The materials used in the construction of the Rafibra System include Parabeam that creates an
interlocking annular space, base resins for saturating the fiberglass materials, fiberglass mats, resins,
catalysts, primer coats, putty and caulking materials, and fiberglass chopped strand mat. All of these
materials are compatible with petroleum products. The fuel restrictions are specified to petroleum
products, alcohol fuels, and alcohol fuel mixtures.



Appendix A

Third Party Approval Certification and System Requirements
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0 INTRODUCTION

Double wall tanks for petroleum products with interstifial space are designed to prevent leaks which can result
i 501l and groundwater contanunation.

The cuter wall prevents leaks that could result from the failure of the inner wall and wvice versa. To ensure
proper operation a leak detection system is installed If liquid were to enter the interstitial space an audible and
wvisual alamm 15 activated.

1 SUBJECT AND APPLICATION

The Techmical Committee CEN/TC 221 under the CEN (Euwrcpean Comunittee for Standards), has
developed the Standard series EN 13160, which refers to leak detection system as defined in part 7 of
the standard which includes general requirements, test measures, interstitial spaces, interior coatings,
and leak protecting wrappers, distingunishing the following:

1 Ioterior coating protection against leaks (Chapter § of the standard UNE-EN-13160-7:2003)
a. Intericr coating protection for flexible leaks
b. Intericr cover protection against rigid leaks, (GEP)
2 Protected wrappers against leak (Chapter 7 of the standard UNE-EWN 13160-7:2003). These two
mles are excluded from the standard becanse they do not include tanks which are nnderground.

This procedure has the objective of establishing the standards to be followed by RAFIBRA SL. It
defines the specific technirues to be followed to guarantee the proper construction of the In-sitn double wall tank
m a preexisting steel tank wnderground or above gronnd.

This In-situ construction with a permanent leak detection system can be mstalled in the following:
a) New vnderground steel tanks wsed for the storage of petrolenm products.

b) Existing fiberglass and steel underground steel tanks wsed for the storage of petrolevm products
which have maintained their stroctural integrity.

c) Existing fiberglass and steel tanks that have been properly repaired in accordance with standard
UNE 33.991.

2.- ADVANTAGES
1. Through the installation of this system, you transform the simple wall tank into a double wall
tank. The method is completed with the permanent installation of an automatic leak detection
in the interstitial space created for a permanent detection system.
2. The system prevents the contamination of the environment.

9
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3. The system is compatible with other available leak detection systems in the interstitial space_ It
can be nsed with vacumm, pressure. and dry interstitial space sensors.

4 In the event of a failure of the primary wall, product would be contained in the secondary
contamnment.

5. The new primary containment, interstitial space and secondary containment form a monolithic
system simece all the materials are of identical properties. The resin and fiberglass comply with
the standards required in UNE 33991 Having a monolithic system prevents tension between
layers which could result on separation.

6. The system considerably increases the structural integrity as well as the chemical resistance of
the tank.

[ ]

STANDARDS

UNE-EN 13160-1:2003 Leak Detection System Part 1. General
Principles.

UNE-EN 13160-2:2003 Leak Detection Systemn Part 2- Prassure and vacuum
Systems.

UNE-EN 13160-7-:2003 Leak Detection System Part 7- General Requirements and Test methods
for interstitial space, interior coating and wrap protection against leaks.

UNE-EN ISO 14125:1992 Fiber-reinforced plasfic composites — Determination of flexural
properties (IS0 14125:1998).

UNE 53991:2011 IN “Plastics. Repair and interior coating of steel tanks designed for the storage of
liguid petroleum product using reinforced plastics.”™

UNE 533968:2005 IN Procedures for tank tightness test and leak detection on installations of
petrolenm storage tanks.

TUNE 62422:2011 IN Construction of double wall tanks via In-situ transformation of steel tanks
from single wall to donble wall tanks.

4 TERMS AND DEFINITIONS
For this procedure. apply the terms and definitions, as follows:

4.1 Interstitial Space

Material used for the separation of the primary and secondary wall of the tank, which may be adhere or not
to one of the two walls or to the two of them to guarantes the separation between the primary and the
secondary wall.

4.2 Conditions of atmospheric pressure:
Conditions of pressure between 0.08 MPa (11.60 PST) and 0.11 MPa (15.93 PEI)

4
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4.3 Leak detection by pressure:

Device which detects a leak using air or an inert gas as a medium to detect leak

NOTE: With the leak detector by pressure, if there is a leale the pressure drop in the interstitial space
triggers an alarm.

44 Leak detection system by liguid (Brine):
The devices that detect a leak nsing the level of the liquid in the interstitial space.
4.5 Leak detection system by vacuum:

Device that detects a leak using air as a means of leak detection. With this type of detector. in case of a
leak. the increase of the pressure in the interstitial space activates an alamm.

4.6 Gas Detector:

Device that detects the presence of a gas or vapor.

4.7 Liguid Detector:

Device that detects the presence of liquad.

4.8 Leak Detector:

Device that detects the conditions and status of all the leak sensors.
4.9 Authorized/Qualified installation company

Legal or physical person that repairs and provides maintenance to the storage in the facilities of fuel
storage tanks.

4.10 Containment:
System designed to aveid the penetration of a leak of a primary system into the environment. resulting
mn the detection of a leak.
4.11 LEL {Lower explosive limit) and UEL (Upper explosive limit):
LElL., lowest concentration of gas or vapor which will bum or explede if ignited.
UEL, the highest concentration of gas or vapor which will burn or explode if ignited.

4.12 Primary wall:

[y
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The ability of an enclosed tank designed or constructed to directly contact a confined liquid while in
normal condition.

4.13 Secondary Wall:

The ability of a tank design or construction to directly contact and confine a liquid in abnermal nse (from
primary leakage) without leakage.

4.14 Retrofit system:

The combination of the two walls, the primary and the secondary. by themselves or associated with an
intermediate matenal. create an adequate interstitial space.

4.15 Sensor Svstem:

Provizion that nses a liquid detector and/or v in contained or interstitial space controlled by a device
vsed for leak deremo]ipn we pac i

4.16 Leak detector Svstem:

Combination of elements that allow the early detection of the loss of strength of the walls of the tank and
or leak mncluding all the equipment necessary for the detection of a leak.

4.17 Double wall Tank:

Tanks containing primary walls and secondary walls with an interstitial

4.15 5ingle Wall Tank:

Tank with only one wall.

4.19 Shut-off Valve:

Valve used to interropt the flow of a liguid bevend a point in a line connection.
4.20 Freeze protected zone:

Zone with temperature that does not go below the 32°F.
421 FEP
Fiberglass reinforced plastic.

422 LOAD
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Belative mert solid used to modify the resistance stability, worldng conditions or other
characteristics.

4.23 Epoxy, Vinyl ester and Polyester

Epoxy, vinyl ester and pelyester coating are the combination of 2 different materials which
complement each other by their characteristics; a lgquid resin that by polvmerization results in a solid
thermostable and insoluble fiber coating incorporated in the interior of the resin given strength to the
traction efforts, while the solidified resin works develops a compression. improving the composition
of the mix.

A resin solidified 1s known as matrix and the mx of resin and coating is alse known as the composed
material

4.24. Polymerization.

Iz the process in which various molecules of monomer identical or different, are united by adhesion or
by condensation. forming a macromolecule known as polymer in the case of the resin thermostable,
the polymerization produces a solid red tridimensional infosible and practically mscluble by the
technical process known cured.

Explamation”

1 Stesl

2  Prmary wall {next to the stesl wall)

3 [Inferstitial Space

4 Secondary wall (in contact with the prodod)
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MATERIALS

L |

1. General Technical Features

tn

The interior coating for leak protection (chapter & of standard UNE-EN 13160-7:2003)
states, the following:

a) Interior coating protectors against flexible leaks.

They are made with flexible materials and are designed as a function of the dimension of

the tanl. The sheets should not have blisters, fisswres, pores, and any other no-homogeneity.

The wregularities which are evident and easily detectable, omst be identified by means of visuzal
=

The ¢uality and compatibility of the matenials must be approved and confirmed by a specific
test, pursuant to the requirements determined in chapter 7 and 8 of the standard “Quality
Control”™ and Tests, respectively.

b) Interior Coating protectors against rigid leak FRP.

The interior coating protectors against lealage may be reinforced with fiberglass, resin, of
polyester, resin polyester non satwrated resin (FRP-UP) and resin epoxy reinforced with
fiberglass (FEP-EP). It can also be used with other adecuate aterial

The fitness of the materials nmst approve and confirmed by a specific test, pursuant to the
requirements deternuned in chapters 7 and § of the Standard of Quality Control and Tests,
respectively.

5.1. EAFIBEA Materials System - RDP
4.2.1.- Resing

Thermostable resin will be used, such as epoxy, vinyl, polyester, or other types of resin; with
specifics features and special properties which are resistant dissolving action of the petroleum
products. including the oxygenates; These resins nust have enough coefficient of thermically
dilatation superior to iron, to be able to support the movements of the tank. In the case of the
RAFIBEA — RDP System, Epoxy wvinyl ester resin is used without solvents (styrene)
reinforeed with fiberglass.

J.2.2 - Fiber Reinforcement

The reinforcements are made with fiberglass “E”, composed of plastic compatible with resins
used in the manufacthuring of the product.
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5.4.4 Other EPA approved leak detection systems can be used with the new Fafibra
Diouble Wall System

9 TESTING (COMPLIANCE CERTIFICATION)

9.1 Adherence

The test of adherence in the primary wall has been conducted, pursuant UNE
53991:2011. (Attachment 1)

9.2 Material Chemical Resistance
This test has the objective of proving the resistance that all the materials compenents
must have of the coating versus the components that will be in contact in the interior

of the tank

The test needs to be be conducted under the conditions described in the section that
corresponds to standard UNE 53991:2011. (Attachment 1)

9.3 Mechanical Resistance

A resistance test should be conducted 1n accordance with standard UNE-EWN ISO
14125:199%9_ (Attachment 3)

0.4 Test of continnity of the interstitial space

The test is conducted vnder the conditions described under section corresponding to
standard UNE-EN 13160:2003. (Attachment 4)

10 FINAL VERIFICATION
After the job iz completed, RAFIBRA will test the strensth of the mferstitial space. A
qualified technician of Eafibra will evaluated the fonctioning of the equipment that
indicates if there is any leak will verify the performance of the vacvum system,

pressure or liquid system in the interior of the interstitial space. Also, will verify the
proper operation of the antomatic leak detection system

11 THE LABELING OF TANK AFTER RECONSTRUCTION

11.1 Labeling of converted tanlks

14




1500300
155 1N

.J: Eaﬂbra

MAINTENACE OF UNDERGROUND TANKS

Pol. Ind. Alberic C/ Avda Ribera alta, n® 30 46260 Alberic VALENCIA Tin: 362 443 646  Faoc 962 443 648

Each reconstructed tank will be marked by RAFIBEA SL. by means of a permanent plate
which is resistant to corrosion as well as to the storage product.

The permanent plate will be fixed to the converted tank or on the manway cover of the
tank or close to it. The plate should be visible and accessible.

The permanent plate will contain as a muninmm. the following information:
— Wame and Address of RAFIBRA. S5L.
— Month and Year the tank was reconstructed.

— JIdentification number of the reconstructed tank in
accordance with the sketch of the facilities.

— Numhber/Identification Number of the facility.

— Twype of material Used.
11.2 Certificate of the repair company

For each tank converted. EAFIERA ST will issue a certificate indicating the details of
the tests conducted prrsuant, to chapter 8 standards.

12. MANAGEMENT OF WASTE

All the contaminated ligquids obtained during the cleaning process of the tanks will be
properly managed and disposed of at an authorized facility.

13. REFERENCES AND RAFIBRA S.L. PROFILE

13.1.- BACEGROUND OF THE COMPANY (ANNEX VIII)
13.2.- TECNICAL MEDIA

EAFIBRA 51 in its facilities of Alberique, has machines and the space necessary for
the repair and coating of atmospheric deposits underground and for the venfication of
the tightness of said deposits described on the previous section. including the vehicles
which the technical people use to conduct maintenance operations.

BAFIBEA 5.1 has the following charactenstics:

- Has Worldwide presence
- Has the kmow-how of systems. materials. and advanced procedures.

13
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- Proven experience in the procedure of in situ conversions

- Capacity to manage and coordinate each one of the job phases.

- Has the required inventory of the material, equipment. and mstrpments to
effect and gunarantee the treatment of surface, cleaming, and produoct
application, etc.,

- System of residue extraction.

- Awntonomons System of ventilation.

- Equipment for the ventilation and extraction of air.

- System to measure the thickmesses of the metallic structure of the bank and
the coating vsing nltrasonic methods.

- High pressure submergible pumps and auto absorption centrifuge of diverse
rates of flows.

- Luwminaries with protection of ant deflagrant to be used in the mteriors of the
tanks and lantern of intrinsic secuities.

- Compressors of different types and sizes.

- Oxygen and gases control Systems.

- Measurement instruments to measure and verify the thickness of the coated
tanks.

- Means of Transpertation for the persennel.

- Transportation of residuals in adequate containers to the appropriate plant.

Its technical department has studied and designed. using the latest information
technology available, the different methos of thickness tank verification which after a
specific and carefully test, conducted in our facilities. as well as. by other approved
labeoratories, we have developed the FAFIBRA-VSN VERIFICATION SYSTEM OF
THICENESS. accompanied by its continming upgrades, resulting in the mest
dependable thickness verification system in the market.

We also design logistics systems that allow a more rapid response from the intervention
of our equipment.

Considering the technical means available to the company, we cannot forget the homan
factor. PAFIBEA, SL. has in its payroll a selected group of technical personnel with
college degrees and without college degrees, engineers, experts in  business
adounistration, installers of petrolenm produoct, as well as the technical petrolenm
product pecple that malce possible the compliance and control of our services.

14- ATTACHEMENTS

- ANNEX I: Industrial Registration of RAFIBEA  SI. responsible for the installation,
maintenance, and repair of tanls - BEPPL - 3

- ANNEX II: Continmity Test in the interstitial space of the wall of the tanlk.

- ANNEX III: Market receipt CE. from the mamnnfacturer regarding the detector
CLASS 1

16
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- ANNEX IV: Receipt compliance with rule 13160, detention of leakage detection
system CLASSII

- ANNEX V: Test for the adherence effected by an approved Laboratory for the
Testing Procedure.

- ANNEX VI: Tests of Chemical Resistance and strength effected by laboratories
approved for the testing Procedure.

- ANNEX VII: Tests of Mechanic Resistance effected by approved laboratories
specialized in testing procedures.

- ANNEX VIII: Authorizations from Portugal. France, and Italy.

Alberic, March 7. 2022

Fdo.: José Luis Folgado Garcia
Rafibra S.L.
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Motice is drawn to the possibility that certain elements of this document may be
subject to patent rights. UNE is not responsible for identifying such patent rights.

0 Introduction

Double-walled tanks featuring an interstitial chamber between the walls were designed to store
petroleum products with the aim of preventing spills and consequently contamination of the
subszoil. The outer tank would retain any leaks produced by perforation of the inner tank and vice
versa. These tanks are fitted with a leak-detection system that warmms — and in some cases
enables emission of a visible andfor audible signal — of the presence of fluid in the interstitial
chamber, thus providing the tank with a pemanent environmental prevention, control and
protection system.

Accordingly, the Standard UNE 62422 defines the technical specifications that guarantee the “in
situ” construction procedure for a double-walled tank by means of upgrading a pre-existing buried
single-walled steel tank after camrying out the work under the conditions set forth in the Report
UNE 53991 IN on the repair and intermal covering of metallic tanks, used for the storage of liquid
fuel, with reinforced plastics.

The purpose of a double bottom in a vertical axle tank built “in situ® is that in the event of a leak in
the new upper bottom — the product container itself — spilage of the product towards the
foundations and subsoil will not occur since it is unlikely that both bottoms will develop leaks at the
same time.

The doubkle bottom can be used as part of a leak or fluiddoss detection system to continuoushy
monitor the tightness of the upper and lower bottoms.

1 Purpose and field of application

This Standard defines the technical specifications that guarantee the construction procedure of
double-walled bottoms (non-inspectable base) in single-walled vertical axle steel overhead tanks
manufacturaed “in situ®. It covers verical axle tanks, regardless of capacity, for storage of liquid
petroleum products at ambient temperature and atmospheric pressure.

Due to the mechanical resistance requirements in the double bottom, only rigid GRP interior
linings, as defined in Chapter & of the Standard UNME-EN 13160-7, are considered.

2 Standards for consultation

All or a selection of the documents set forth below are reference standards essential for
application of this document. Only the cited edition is applicable for references that include dates.
The latest edition (including any changes thereto) applies for undated references.

UME 53991 IN, Plastics. Repairing and infermnal covering of mefallic tanks, used for the storage of
Niquid fuel, with reinforced plastics.

This document was acguired by RAFIBRA, 5.1 on 3024-3-25.

Entitlement for use in 2n imbernal network systermn will depend on the commesponding licence
from AENOR.
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UME-EN 13160-1, Leak defection systems. Part 1 General principles.

UME-EN 13180-2, Leak defection sysfems. Part 2; Requirements and test/assessment methods for
pressure and vacuum systems.

UME-EN 13180-7, Leak defection systems. Part 7. Requirements and test/assessment methods for
interstitial spaces, leak detection inings and lzak detection jackets.

UMNE-EN 150 844, Rigid cellular plastics. Determination of compression properties.

LUME-EN 150 14125, Fibre-reinforced plastic compounds. Defermination of flexural properfies (150
14125:1958).

3 Terms and definitions
The following terms and definitions apply for the purposes of this document:

3.1 interstitial chamber:
material — which may or may not be fixed to one or both of the two walls — used to ensure
separation of the tank’s pimary and secondary walls.

3.2 atmospheric pressure conditions;
pressure conditions between 0.08 MPa (0.85 bar)jand 0.11 MPa (1.1 bar).

3.3 pressure leak detector:

a device that detects a leak using air or an inert gas as a leak detecion medium. A drop in the
pressure in the interstiial chamber triggers an alarm in the event of a leak with this type of
detector.

34 leak detector for liquid systems:
a device that detects a leak using a fluid as a leak detection medium; a leak in one of the system
walls iz causes a drop in the level of the leak-detection fluid.

3.5 wvacuum leak detector:
a device that detects a leak using air as a leak detection medium. With this type of detector, a
pressure rise in the interstitial chamber in the event of a leak triggers an alarm.

3.6 pas detector:
a device that detects the presence of a gas or vapor.

3.7 liguid detector:
a device that detects the presence of a liguid.

3.8 leak indicator device:
a device that detects the operating and alarm status of all connected sensors or leak detectors.

This document was acquired by RAFIERA, 5.1 on 2024-3-25.

Entitlement for use in an intemnal network system will depend on the cormesponding licence
from AEMNOR.




UNE 62425:2024 -b-

3.9 repair company:
a company that performs the action object of the standard.

310 containment space:

a system designed to prevent leaks from a primary system from entering the environment. It also
enables leak detection.

3.11 LEL and UEL:
lower and upper explosive limits as a percentage by volume of the fuel/air mixture.

MOTE They delimit the minimum and maximum percentages of fuel in the fueliair mixture between which said
mitures are flammakble.

312 lower wall:
the lower wall i= located at the bottom of the intersiitial space on the tank's inner steel surface.

313 upper wall;
the upper wall is located on top of the interstitial space, in contact with the stored product.

314 leak-resistant lining:
both walls, the lower and the upper which, alone or associated with an intermediate material, create
a suitable interstitial chamber

3.15 sensor system:
an arrangement in which a liquid andfor vapor detector is used in the containment or interstitial
spaces and monitored by a leak-detection device for leak-arrest purposes.

3.16 leak detection system:

a leak detection system is composed of leak-indicating unitz and congist of the space to be
monitored (interstitial space), the leak protection linings, a leak indicating device, a leak detector,
pipes, leak detection means and sensors.

317 doublewalled bottoms:

a flat-bottom storage tank double-walled botiom of consists of an upper and lower wall and the
interstitial space between them. Double-walled bottoms form part of a leak detection system in
accordance with the Standard UNE-EN 13160-7.

3.18 single-walled tank:
a tank with a single wall (see figure 1).

This document was acquired by RAFIBRA, 5.1 on 2024-3-25.

Entitlement fior use in an intemal network system will depend on the corme sponding licenoe
from AEMOR
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1.2

Tank

Steel inner surface of the tank
Loweer wall

Interstitial chamber

Upper wall

Figure 1 — Single-walled tank

4 Materials

4.1  GRP rigid leak-protection inner linings

Leak-protection interior liningzs can be reinforced with fiberglass, unsaturated polyester resin
{GRP-UP) or glass-fibre reinforced epoxy resin (GRP-EP). Other suitable materials may alzo be
used.

The suitability of the material must be tested and confirmed by a type test in accordance with the
requirements laid down in chapters 7 and & of thiz Standard: "Quality Control™ and "Installation of
the Permanent Automatic Leak-detection System in the Interstitial Chamber” respectively.

Thiis document was aoquired by RAFIBRA, 5.1 on 2024-3-25.

Entitlement for use in an internal neteork systern will depend on the comesponding licence
from AENOR.




done in the manner set forth in Section 6.5 above.
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T7.1.2 Detection of defects

Once the primary wall has been constructed and properly cured, the enfire intenior steel
surface of the tank shall be explored with an electric holiday tester set to a voltage of not less
than 15 KV in order to detect any pores or air bubbles in the laminate that cannot be chserved
during visual inspection. Tahle 1 of the Report UNE 53991 IM indicates the types of defects. If
defects are detected, the laminate in the area involved shall he rectified and refurhished and
then checked again by the same procedure.

7.1.3 Wall thickness measurement

A thickness measurement shall be carried out on completion of each lower and upper wall to
verify that they are of uniform thickness at every point. At least one measurement shall be
made every 50 cm in both the axial and longitudinal directions over the entire area of the tank
bottom. Any areas below the necessary gauge shall be reinforced with the minimum amount of
glass-reinforced resin to reach the required thickness.

7.2 Control of the general properties of the walls

7.21 Hardness

A Barcol, Persoz or Shore-D hardness test shall be conducted on the top layer in accordance
with the methods set forth in the Report UME 53541 M.

Al least two test specimens of 20 x 20 cm laminate shall be prepared under the same
conditions as the tank's double wall before the works start. These samples shall be duly
identified for the purposes of quality controd in each tank, thus ensuring their traceahility, for
the purposes of checking the general property quality-control parameters. The number of test
pieces shall be set before the start of the works.

7.3 Continuity test in the interstitial chamber
The integrity of the interstitial or leak-detection chamber in each tank shall be verfied.

Check the continuity of the interstitial chamber. The following is an example of a method that
could be valid for this purpose: insert a (non-poliuting) fluid that can be visualised throughout
the interstitial chamber or detect potential discontinuities by the volumetric test stipulated in the
Standard UNE-EN 13160-7.

Any part of the interstitial chamber in which a leak is detected shall be removed and
reconstructed.

g Installation of the permanent automatic leak-detection system in the interstitial
chamber

A permanent automatic leak-detection system shall be installed in the interstitial chamber once
the double-walled system has been built. Said leak-detection system may be one of those
designated as Class 1 in the Standard UNE-EN 13160-1.

This document was acguired by RAFIBRA, 5.L on 2024-3-25.

Entitterrsent for use in n intermal network system will depend on the corresponding lioence
from AENOR.
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The manufacturer must be authorsed to apply the CE marking to s detection system in
accordance with the Standard UNE-EN 13160-1.

In Class 1 pressure systems the fact that the chamber is made of impermeahle materials must
he substantiated. If not, the interstitial chamber cannot be pressurised with air. An inert gas
such as nitrogen shall then be used.

The automatic vacuum regeneration system in Class 1 vacuum systems shall be suitable for
use in explosive atmospheres regardless of the fuel stored at any one time.

In accordance with point 7.1 of the Standard UNE-EN 13160-2, the intemal diameter of the
interconnecting pipe may be & mm if the length is less than 50 m. Larger inner diameters must
he adopted for longer pipes to ensure that flow resistance does not exceed 1 kPa (10 mbar)
with a flow rate of (85 +/~ 15) l'h.

9 Tests for certification of the double bottom application procedure

The materials used in construction of the double hottom shall comply with cerfain tests to be
conducted by an ENAC-accredited laboratory as set forth in the following sections.

9.1 Adherence:

The adhesion test shall be carried owt on the lower wall in accordance with Annex A of the
Report UNE 53591 IN.

9.2 Chemical resistance of the materials

The purpose of this test is to check the chemical resistance of the lining components in
relation to the substances with which they will come into contact during use of the fank.

The test shall be camied out under the conditions set forth in section 7.4.2 of the Report UNE
R3G91 IN.

9.3 Mechanical resistance

A flexural strength test shall be performed in accordance with the Standard UNE-EN 150
14125,

A compression test shall be conducted in accordance with the Standard UNE-EN IS0 844,
The compressive strength must be at lzast twice the load exeried by the hydrostatic pressure
in the tank in under completely-filled conditions.

10 Final verification

After finishing all the scheduled work, the repair company shall check the tighiness of the
interstifial chamber in accordance with the instructions in the leak-detection system
manufacturers manual.

This document was acguired by RAFIBRA, 5.1 on 2023-3-25.

Entitterment for use in an imtermal network systemn will depend on the comesponding licence
from AENOR.
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11 Marking of the upgraded tank and certification by the repair company

11.1  Marking of the upgraded tank

Each upgraded tank shall be marked by means of a permanent plate resistant to corrosion and
to the product to be stored therein.

The plate — the permanence of which must be guaranteed — shall be fixed to the upgraded tank
or to a visible, easily accessible substrate in the vicinity of the same.

The plate shall bear at least the following information:
- name and address of the repair company;

- month and year of the double-hottom upgrade;

- identification of the upgraded tank number;

- facility numberfidentification;

- type of material used.

11.2 Certification by the repair company
For each upgraded tank the repair company shall issue a cerificate detailing the tests
performed on the same as set forth in chapter 7 of this Standard and certifying the conformity
of the same.

12 Bibliography
EN 14015, Specification for the Design and Manufacfure of Site-builf, Vertical. Cylindrical,
Flat-bottomed, Above Ground, Welded, Steel Tanks for the Storage of Liquids at Ambient
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AP Standard 650, Lining of Above-ground Pefroleum Storage Tank Botfoms.
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AVDA. RTIBERA ALTA, 30 46260 ALBERIC VALENCIA
Tino. 96 - 244 36 46 Fax: 96 - 244 36 48 email: rafibra@rafibra.es

March 27, 2024
To whom it may concern:

We are pleased to inform you that Rafibra is fully anthorized and qualified to
carry out repairs and perform in place tank fabrication on horizontal aboveground tanks,
as well as underground tanks; whether horizontal or vertical.

Rafibra has the necessary certifications and rigorously follows all regulations to
guarantee the quality and safety of our work. We operate under the strictest quality
standards and regulatory compliance. In this regard. we would like to point out that we
have two important standards and awthorizations that support our ability to perform this
type of work.

The first standard is UNE 53991, "Bepair and Internal Lining of Metallic
Plastics for Liquid Petrolenm Product Storage, with Reinforced Plastics". This standard
establishes the specific procedures and requirements for the repair and interior coating
of ligquid petrolenm product storage tanks, using reinforced plastic materials.

The second standard 1z UNE 62425, "Construction of Double-Walled Bottoms in
Vertical Shaft Overhead Tanks Manunfactored on Site, in Single-Walled Steel”. This
standard defines the standards for the constmuction of double-walled bottoms in vertical-
axis overthead tanks, fabricated on site and using fiberglass and resin.

Additionally, we would like to emphasize that throughout our history, Rafibra
has carried out numerous worls in herizontal aerial tanks in Spain and in other
covatries. Our experience and trajectory endorse vs as the leaders in the sector. We are
committed to offering high quality and reliable solotions to all our clients. Attached are

photos of various projects.

The Rafibra team is committed to complying with all applicable regulations and
standards to ensure complete satisfaction and peace of mind among our customeys. If
vou have any additional guestions or would like more information about our services,
please do not hesitate to contact us.

o

JOSE LUIS FOLGADO GARCIA
CEO RAFIBRA 5L
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DEP Form: 62-761 9000}

Department of form e eotge Tk Enuorent

Registration Form

Environmental Protection Ective Dui A 2019

2600 Blair Stane Road ¢ Tallahassee, Florida 32359-2400 Incorporated In Rule 62-761 850, FAC

Storage Tank System Equipment Registration Form

Fill out completely
General Information
Company Name: Don Wood, Inc. Contact Name: Luis A. Diaz
Company Address: 6501 Old Winter Garden Rd. City, State: Orlando, Florida Zip: 32835
E-mail: Idiaz@donwoodinc.com Contact Number: 407-293-0891
Product Name: Rafibra
Model Number(s): Rafibra Product Type: Internal Field-Fabricated Sec. Containment

Rule(s) citation that registration is being requested within Chapter 62-761 {UST), and/or 62-762 (AST),
62-761.900 and 62-762.501, F.A.C.

F.A.C.: Write a brief description of equipment registration request Including product limitations:

Rafibea Is an Internal fiekl-fabricated secondary cantainment system that Is co-structural that can be used as an upgrade for a single-wall UST or AST or a repair for
an existing double-wall UST or AST. it will be installed and managed in the United States by Don Waod, Inc.

Information Checklist (choose Yes, No, or NfA - Not Appicable): Yes No N/A
1. Third-party Certification by a Nationally Recognized Testing Laboratery? {Required) L)
2. Documentation of third-party evaluation that the equipment meets DEP Rules? El! 5]
3. Documents included about the qualifications of the Nationally Recognized Testing Laboratory? R | ]
4. Technical information and drawings included? = -
5. Installation instructions included? D [CI -
6. Annual Operability Testing Requirements (Rules 62-761.500, 62-762.501, & 62-762.502 F.A.C.)? N
7.  Integrity Testing Requirements (Rules 62-761.700, 62-762.701, & 62-762.702, F.A.C.)? Qa OO 0O
8. Compatible with fuel blends containing >10% ethanol or >20% biodiesel? O 3 )
9. Has the product been approved or registered in other countries or states? {If so provide list) | | |
10. Any requirements for company-certified installers or trainers? =] |
11. Was this product(s} previously approved or registered by the Department? If yes, EQ- 973 __ [] 3
12. Any changes or modifications to the equipment since the |ast submittal to DEP? e [

Dacument Infermation: Provide supporting documents indicated as *Yes” abowa Including this form via email to Tanknotify@fiaridadep.gov, of documents an

be sent to FDEP, Division of Waste Management, 2600 Blair Stone Road, MS 4560, Tallahassee, FL 32399,

Write a brief description of eguipment installation and performance in the U.S.:

The Rafibra System is simitar to ather FOEP approved internal field-fabricsted secondary contalnmant systems but meets stringent European standards. The
system is widely used in Europe.

Equipment Registration Certification:

To the best of my knowledge and belief, all information submitted on t

is form /curate and complete.
% “osmog

Luis A, Diaz
Printed Name and Title Slymure [ght cheh (o(N Date
For Department Use Only:
Date Application Received: Application complete: ves: [] Neo:[]
EQ- :] Date of complate or mcomplete letter sent: Date Equipment Requires Renewal: i B

Stovage tank system equipment requires renewal every 5 years in occordonce with subsection 62-761.850(2), FA.C.




Contact Information

Luis A. Diaz
Don Wood, Inc.

6501 Old Winter Garden Rd.

Orlando, FL 32835

www.donwoodinc.com

Office - 407-293-0891
Cell —407-747-7003
Fax - 407-299-0597



https://ddec1-0-en-ctp.trendmicro.com/wis/clicktime/v1/query?url=http%3a%2f%2fwww.donwoodinc.com&umid=6cf407db-5629-4295-85e8-81d5d5dc6946&auth=65a620fa4b6e2edf0405a6ed61dc7465231096cd-ed9003db6732c5bc130c7f3e9424996086412ae8

Equipment Registration Application to the Florida DEP Storage
Tank Regulation Section prepared and completed by:

Marshall T. Mott-Smith, President
Mott-Smith Consulting Group, LLC
111 North Calhoun Street
Tallahassee, FL 32301
marshall@mott-smithconsulting.com
850-391-9835 work
850-591-1434 cell
www.mott-smithconsulting.com

Mott-Smith

Consulting Group LLC

Pancholl N iton IJH~frmil

April 15, 2024


mailto:marshall@mott-smithconsulting.com
http://www.mott-smithconsulting.com/
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