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SCATE OF COMPLIANCE
BEM GLOBALLTD

P O Box 66-087
Beachhaven,

Certificate of Compliance: pucland o7
Ra for BFM® Spigots o
Certificat de rugosité des tubulures

BEM® réalisées en acier inoxydable T304L et 13161

fittine

HE

16 SEP 2017

This document is to certify the BFM® Stainless Steel (SS) Spigots made from T304L & T216L SS has an average roughness (Ra)
that is less than 0.8 Ra Micro-meters or 32Ra micro-inches, Tests on BFM® S8 spigots had an average 0.2 -0.6 Ra micro-meters.
Please see conversion chart below:

Cea doaument certifie gue les tubulures BFM® réalisdes en acier inoxydable TI04L et TAIBL oat une rugosité moyenne inférieure
& une valeur Ra de 0.8 microns au Ra de 32 inches. Les tests réalisés sur les tubulures BEM® ont démontrds que fa rugosité
moyenine se situe entre une valeur Ra de 0.2 2 0.6 microns. Yoir la table de conversion ci-dessous

i MIGRO-METRES el DT MICRO-NCHES T

0.025 1

0.05 2

01 2

0.2 8

04 16

0.8 32

16 63

3.2 125

6.3 250 )
125 500

25.0 1000
50.0 2000

SIGNED ON BEHALF OF BFM® GLOBAL LTD

BLAIR MCPHEAT
DIRECTOR




) (BFMTitting | COMPLIANCE

BFM GLOBAL LTD
P O Box 66-087
Beachhaven,
Auckland 0749

Information for End Users of New zesland

Food Grade Silicone Rubber Products

INTRODUCTION:

Many silicone rubber articles are designed for applications There are a number of international organisations involved
that bring them into direct contact with food or drinking with the regulation of issues such as these.

water. These goods should not contain chemicals that are The organisations most often referred to are:

hazardous to health, nor should they impart unacceptable »  FDA - Food and Drug Administration, USA

taste or odour. «  BGA - German Health Authorities (Bundes Gesundheits Amt),
FA: The FDA Recommendations are published in the Code of Federal Regulations.

The materials used in BEM Global Silicone Rubber intended for Food contact are covered in Chapter 177.2600,
“Rubber articles intended for repeated use”.

The vulcanising agent used in the manufacture of this compound is withinthe prescribed maximum of 1.5% by
weight of rubber product,
BGA- The BGA Recommendations are subdivided into classes determined by the nature of the polymer used in the

article. The BGA recommendations are published (in German) in “Franck, Kunstoffe”.

Each of the classes specifies a list of chemicals recommended for the manufacture of rubber articles that come
into contact with food. For each chemical of group of chemicals maximum concentrations are given; in some
cases they refer to the chemicals added, in other cases to the decomposition products in the finished article. In
each of these recommendations it is stated that the finished article must not adversely affect taste and odour of
the food coming into contact with it.

The relevant class for Silicone Rubber is - Class XV

The organic peroxide used as a vulcanising agent is specifically covered by these recommendations and state
that “the ecomposition products originating from the cross-linking peroxide must not exceed 0.5% in the
finished article”. BFM Global post cure food grade articles to ensure that this requirement is met.

BFM GLOBAL SILICONE SEAL

The seal is manufactured from a compound where it is post cured. The material is cured using no more than 1.5% 2:4 Di-Chicro
Benzoyl Peroxide (50% active in silicone oil), which is within the limits prescribed by the FDA regulatory standards.

This FDA regulation deals with rubber articles intended for repeated use in contact with food. (See Above)
The regulations contain limitations on extractables, which apply to the finished fabricated article.

Due to the wide variation of end uses to which the material is used, compliance with individual regulations must, of necessity,
rest with the end user.

The materials are subject to post curing to ensure the minimum level of residual reaction by-products,

Thin ;nmet Arins Aannainte Af D len & AEAI Are thoan © hea At IOO0C




P CERTIFICATE OF COMPLIANCE

BFM GLOBAL LTD
P C 8ox 86-087
Beachhaven,
Auckiand 0749
New Zealand

Seef

ex Regulations - EC, FDA, USDA, 3A

16 HULY 2077

REGULATION (EC) 1935/2004

Materials and Articles intended to come into contact with food.

BFM® Global certifies that in the manufacture of our Seeflex 040E and 020E our raw material supplier and film manufacturer use
monomers & starting substances that comply with relevant requirements of Regulation (EC) 1935/2004.

REGULATION {EC) 1072011

Plastic materials and articles intended to come into contact with food.

BFM® Globat Ltd certifies that in the manufacture of polyurethane films, designated with the prefixes 040E and O20E our raw
materials suppliers use monomers and starting substances that comply with relevant requirements of Regulation (EC) 10/201.

« 975/2009/EC - Amendments to directive 2002/72 EC
+ 2002/72 EC - Repealed by this regulation

COMMISSION REGULATION (EC) 2028/2006

Good manufacturing practices for items intended to come Into contact with food.

BFM® Global certifles that in the manufacture of our Seeflex 040F and O20E our raw material supplier and
film manufacturer comply with relevant requirements in Commission Regulation (EC) 2023/2006 on
good manufacturing practice for materials and articles intended to come in contact with food.

REGULATION (EC) 1907/2006 (REACH)

BFM® Global certifies that Seeflex 040E and 020E contain no dangerous ingredients according to the REACH-Regulation (EC) No.
1907/2006.

FDA FOOD ADDITIVE REGULATION 21 CFR, SECTIONS 177.2600 AND 1773880

BFM® Global Lid supplies Seeflex 040E, 020E and 040AS film that is composed of resin that “When used unmodified for the
manufacture of food contact articles, will comply with the U.S. Food, Drug, and Cosmetic Act and Food Additive Regulation 2t CFR
1772600 and 177.1680", In processing this resin into film we use ingredients that are considered by the FDA to be GR.AS. (Generally
Recognised As Safe) under FDA 21 CFR 182,90, Those ingredients are sanctioned for food contact applications under 21 CFR
175.300. Tnhere are no chemical reactions that take place during the processing of polyurethane resin

into polyurethane film,

LISDA CERTIFIED
The Seeflex media supplied by BFM® Global Ltd is certified safe for food and dairy contact applications.

3A CERTIFED
BFM® Global is 3A certlfied for the supply of both Spigot and all Seeflex connectors into food and daity applications.

Signed

Blair McPheat




fitting | SAFETY DECLARATION

BFM GLOBAL LTD
P O Box 66-087
31 JULY 2018 Beachhaven,

Auckland 0749
New Zealand

Declaration relating to

Seeflex Materials O40E, O40AS, O20F & O60ES

NOTE: This statement is made on the information provided to us by the materiat supplier and corresponds with our actuel knowledge. BFM*
Globat uses Seeflex OA0E, Seeflex 040AS, Seeflex Q20E and Seeflex 0B0ES to manufacture our connectors, hawever, we cannol guarantee the
suitability of the material for any given epplication and assume no lfability in cornection with the information provided below.

L eachable Substances:

To the best of our knowledge, BFM® Global's material suppliers do not use or intentionally incorporate the following agents into the Seeflex
D40E, B40AS, 020E or OB0ES that we use for production of our connectors.

« Bisphenol-A (BPA}

+ Bis (2-athylhexy) phthalate (DEPH)

+ Dibuty! Phthalate (DBP)

« Benzyl Butyl Phthalate (BBP) or any other Phthalates)
- Cyanuric Acid

» Latex

+ Melamine

+ Nonylphenols

« Oleamide

« Silicone

TSE and BSE:

Seeflex D40E, Seeflex 040AS, Seeftex 020E and Seeflex OB0ES are synthetic organic materials that do contain substances derived from
tallow sources. Our suppliers have assured us that processing conditions used in the production of these tallow derivative products are
in compliance with the minimum conditions described below for the processing of rendered fats listed in Annex XHI, Chapter Xl of the EU
Regulation 142/201/EC, and the Notes for Guidance EMA/410/01 Rev 3.

Process Conditions: Regulation 142/2011/EC Annex XIll Chapter X1
A)  Transesterification or hydrolysis at at least: 200°C, under corresponding appropriate pressure, for 20 minutes (glycerol,
fatty acids and esters); or
BY  Saponification with NaQH 12 M (glycerol and soap) in a batch process at 95°C for 2 hours, or in a centinuous process at 140°C,
2 bars (2,000 hPa}) for 8 minutes; or
C) Hydrogenation at 160°C at 12 bars (12,000 hPa) for 20 minutes.

These conditions are considered to be sufficlent to inactivate BSE (Bovine Spongiform Encephalopathy) and TSE (Transmissible Spongiform
Encephalopathy) transmitters. The conditions also meet the requirements of ISO 22442-1:2007 Annex C5 regarding the processing of tallow
derivatives used In medical devices.

Additionally, this tallow derivative product is compiiant with the US Food and Drug Administration regulations regarding the use of prohibited
cattle materials in food (21 CFR § 189.5) and cosmetics (21 CFR § 700.27), as prohibited cattle materials do not include tallow derivatives.

SIGNED ON BEHALF OF BFM GLOBAL LTD

BLAIR MCPHEAT




FMfitting |DECLARATION OF COMPLIANCE

{CONTINUED) Overall migration test for compliance with 10/2011 with amendments up to & including (EU}
2017752
Lo iod o] RESULTS .| SPECIFIC MIGRATION
CTESTSTIMULANT. | - TEST CONBITIONS -+ sodmgfka). | LIMITS 8ML
Olive Oil 10 days, 60°C <2 10mg/dim?

Olive oil was used as it better simulates the most severe and realistic conditions.

CONFORMITY WITH SPECIFIC The determined specific migration to the simulant is given in the table below. Components 1
MIGRATION LIMITS: to 3 are tested to EN 13130, with Component 4 tested to EN 13130-8.
CoseEcRic e RESULTS | SPECIFIC MIGRATION
S COMPOUND - - TEST.CONDITIONS {rng /) LIMITS SML
Component 1 48 hours, B0°C 006 0.6my/kg
Component 2 48 hours, 60°C <2 3mg/kg
Component 3 48 hours, 80°C <2 5mg/kg
Component 4 48 hours, 60°C 03 1mg/kg (Qm)

Explanatory Note: Due to the diverse fields of application, worst case scenarios were chosen
for test conditions.

SPECIFICATION ON THE USE OF

THE MATERIAL

TYPE OF FOOD: All dry food and powder product, including dry product and powder with fatty substances on
the surface.

TIWVE AND TEMPERATURE IN Up to 48 hours direct contact at a temperature of 60°C.

CONTACT WITH FOOD:

RATIO OF FOOD SONTACT 6dm? per kg of food, according to article 17 Regulation 10/2011/EC

SURFACE TO PRODUCT VOLUME:

SIGNED ON BEHALF OF
BFiv GLOBAL LTD:

BLAIR MCPHEAT
DIRECTOR
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| CERTIFICATE OF COMPLIANCE

AFM GLOBAL LTD
P O Box 66-087
Beachhaven,
Auckland 0749
New Zealand

Seeflex OB0ES ~ EC & FDA Compliance

26 FEBRUARY 2018

BFM® Global's Seeflex 060ES product is manufactured from layers of BFM® Seeflex material - a thicker internal Seeflex Q40E surface,
and an external Seeflex 020E surface.

Both of these Sesflex surfaces are fully compliant with the following EU and FDA regulations as summarised below:

REGULATION (EC) 1835/2004

Materials and Articles intended to come into contact with food.

BEM® Global certifies that in the manufacture of our Seeflex 040E and 020E our raw material supplier and film manufacturer use
monomers & starting substances that corply with relevant requirements of Regulation (EC) 1935/2004.

REGULATION {(EC) 10/2011

Plastic materials and articles intended to come into contact with food.

BFM® Global Ltd certifies that in the manufacture of polyurethane films, designated with the prefixes 040E and O20E our raw
materials suppliers use monomers and starting substances that comply with relevant requirements of Regulation {EC) 102011,

FI3A FOOD ADDHTIVE REGULATION 21 CFR, SECTIONS 177.2600 AND 1771680

BEM® Global Ltd supplies Seeflex products made from a fitm that is composed of resin that “When used unmodified for the
manufacture of food contact articles, will comply with the U.S. Food, Drug, and Cosmetic Act and Food Additive Regulation 21 CFR
1772600 and 1771680". In processing this resin into film we use ingredients that are considered by the FDA to be GR.A.S, (Generally
Recognised As Safe) under FDA 21 CFR 182.90. Those ingredients are sanctioned for food contact applications under 21 CFR
175.300. There are no chemical reactions that take place during the processing of polyurethane resin into polyurethane fiim.

Signed

Blair McPheat
Director




|STATEMENT OF COMPLIANCE

BFM GLOBAL LTD
P O Box 66-087
Beachhaven,
Auckland G748
New Zealand

g AUGUST 2018

FDA Food Contact Compliance Statement:

| M4 - Woven Polyester

NOTE: This statement is made or the information provided to us by the material supplier and correspards with our actual knowledge.
BFM? fitting uses the LM4 fibre to manufacture our LM4 connectors, however, we cannot guarantes the suitability of the material for any given
application and assurne no liability in connection with the information provided below.

LM4 is a 100% polyester fibre which meets with the compositional requirements of the following FDA regulations for Indirect
Food Additives: Polymers, intended to come into contact with food:

CFR2Y, part 177.2800

This applies to all dry food and powder product.

SIGNED ON BEHALF OF 8FM GLOBAL LTD

HUGO HERMANSON
COMPLIANCE OFFICER




|DECLARATION OF COMPLIANCE

BFM GLOBALLTD
P O Box 66-087
Beachhaven,
Auckiand 0749

Declaration of Compliance: New Zesknd
In Accordance with EU Regulations 1935/2004 and 10/2071
Plastic materials and articles to come into contact with food

ISSUED BY: BFM® Global Limited
PO Box 66-087
Beachaven 0749
Auckland
New Zealand

ISSUED ON: 4 February 2020

FOR THE FOLLOWING PROGDUCT: LMA4 (Polyester)

MANUFACTURED BY: BFM® Global Limited
PO Box 66-087
Beachaven 0749
Auckland
New Zealand

CONFIRMATION: LM4 is supplied in accordance with the following requirements with amendments up to &
including (EU) 2019/988:
- Regulation No 2023/2006/EC (GMP Regulation)
+ Regulation No 1935/2004/EC (Food Contact Materials)
+ Regulation No 10/201/EC (Plastic Food Contact Materials)

The conformity has been established by migration testing in accordance with regulations

listed above.
CONFORMITY WITH OVER-ALL The determined over-all migration from the sample to the simulant is given in the table below.
MIGRATION LIMITS: The results are an average of three determinations as described in EN 1186.
O T o ] ResULTS | OVERALL MIGRATION
CTESTSTIMULANT - |- TEST CONDITIONS | {mg/dm?) CULIMITS OML
3% Acetic Acid (B) 2 hours, 100°C <25 <10mg/dm?
95% Ethancl (D1) 3.5 hours, BO°C <25 <10mg/dr?
Isooctane (D2} 1.5 hours, 60°C <25 <i0mg/dm?

Explanatory Note: Due to the diverse fields of appfication, worst case scenarios were chosen
for test conditions.
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itting

|DECLARATION OF COMPLIANCE

CONFORMITY WITH SPECIFIC The determined specific migration to the simulant is given in the table below. Components

MIGRATION LIMITS: are tested to EN 13130.

L SPECIFIC - S RESULTS SPECIFIC MIGRATION
CCOMPOUND “TEST CONDITIONS (mg/lal LIMITS SML.

Component 1 2 hours, 100°C <l <Amg/kg

Component 2 2 hours, 100°C <002 <0.04mg/kg

Component 3 2 hours, 100°C <} <5mg/kg

Component 4 2 hours, 100°C <1 <30mgykg {Qm)

Component 5 2 hours, 100°C <4 <75my/kg

Component 6 2 hours, 100°C <6 £30mg/kg

Explanatory Note: Due to the diverse fields of application, worst case scenarios were chosen
for test conditions.

SPECIFICATION ON THE USE OF
THE MATERIAL

TYPE OF FOOD: All food products, including aqueous, acidic, alcoholic and dairy products.

TIME AND TEMPERATURE IN
CONTACT WITH FOOD:

Up to 2 hours direct contact at a temperature of 100°C.

RATIC OF FOOD CONTACT
SURFACE TO PRODUCT VOLUME:

68dm? per kg of foad, according to article 17 Regulation 10/201/EC

SIGNED ON BEHALF OF
BFM® GLOBAL LTD:

BLAIR MCPHEAT
DIRECTOR




|DFCLARATION OF COMPLIANGE

BEM GLOBALLTD
£ O Box 66-087
Beachhaven,
Auckland 0749

Declaration of Compliance:
In Accordance with EU Regulations 1935/2004 and 10/2011
Plastic materials and articles to come into contact with food

[SSUED BY: BFM® Global Limited
PO Box 66087
Beachaven 0749
Auckland
New Zealand

ISSUED ON: 4 February 2020

FOR THE FOLLOWING PRODUCT: LM3 (Polypropylene)

MANUFACTURED BY: BFM® Global Limited
PO Box 66-087
Beachaven 0749
Auckland
New Zealand

CONFIRMATION: LM3 is supplied in accordance with the following requirements with amendments up to &
including (EU) 2019/988:
+ Regulation No 2023/2006/EC (GMP Regulation)
« Regulation No 1935/2004/EG {Food Contact Materials)
+ Regulation No 10/2011/EC (Plastic Food Contact Materials)

The conformity has been established by migration testing In accordance with regulations

listed above.
GONFORMITY WITH OVER-ALL The determined over-all migration from the sample to the simulant is given in the table below,
MIGRATION LIMITS: The results are an average of three determinations as described in EN 1186.
CTOR T T L SRESULTS OVERALL MIGRATION
“TEST STIMULANT - | TEST CONDITIONS {ma/dm?) T LIMITS OML
3% Acetic Acid (B) 2 hours, 100°C <25 <10mg/dm?
95% Ethanol (D1) 3.5 hours, 80°C <25 <10mg/dm?
lsooctane (D2) 1.5 hours, 60°C <25 <10Omg/dm?

Explanatory Note: Due to the diverse fields of application, worst case scenarios were chosen
for test conditions.




@

CONFORMITY WITH SPECIFIC The determined specific migration to the simulant is given in the table below. Components

MIGRATION LIMITS: are tested to EN 13130,

“eeomc || Resuss | SPECIFICMIGRATON |

L COMPOUND TEST CONDITIONS - Amgikg) LIMITS SML
Component 1 2 hours, 100°C <Q.02 <0.04mglkg
Component 2 2 hours, 100°C <] <Bmg/kg
Component 3 2 hours, 100°C <} <30mg/kg (Qm)
Component 4 2 hours, 100°C <6 <30mg/kg
Component 5 2 hours, 100°C < <bmg/kg
Component 8 2 hours, 100°C <4 <75mg/lkg

SPECIFICATION ON THE USE OF
THE MATERIAL

THAE AND TEMPERATURE IN
CONTACT WiTH FOOD:

RATIC OF FOOD CONTACT

SURFACE TO PRODUCT VOLUME:

SIGNED ON BEHALF OF
BFM® GLOBAL LTD:

Explanatory Note: Due to the diverse fields of application, worst case scenarios were chosen

for test conditions.

All food products, including aqueous, acidic, alcoholic and dairy products.

Up to 2 hours direct contact at a temperature of 100°C,

Bdm? per kg of food, according to article 17 Regulation 10/201/EC

BLAIR MCPHEAT
DIRECTOR




Linit 22 / 298 Neilson 5t P.O.Box 17366

Onehunga _ Greenlane

Auckland , 1546 Auckland , 1546
e/mail: jarrod@stainlessproducts.co.nz Ph +64 9 6341241
web  www.stainlessproducts.co.nz Fax: +64 9 6341242
218 February 2020

To Maithew Bailey— BEM Fitting

We are pleased to confirm that the 216mm wide coil complies with the Dodd-
Frank Act.

The mills we source this from are based in Taiwan and have confirmed that
they too comply.

Signed‘on behalf of Merchant Friend

MERCHANT FRIEND CO., LIMITED

_/\/\/"\‘-/Q/\)J
)

Yours Sincerely,

Jarrod Hedjey
Director
SiainteSs Prgdu




@ YUEN CHANG STAINLESS STEEL Co., Ltd.

13F, NO. JUNGIENG 4™ ROAD, CHIANJIN CHIU, KAOHSIUNG, TAIWAN
AT ERT S R IE PURE 235 R 138 TEL: 886-7-9695858  FAX: 886-7-0685768
TR ARG RIS 1258 TEL: 886-7-7879118  FAX: 886-7-7879728
hitp://www.yuenchang.com.iw E-mailiyuenchang@yuenchang.com.tw

25" February 2020

To Matthew Bailey— BFM Fitting

We are pleased to confirm that the

216mm wide coil complies with the
Dodd-Frank Act.

Yours Sincerely,




institut fir Sicherhelistechnik GmbH

An-Institut der Technischan Universitiil Bergakademie Fraibery

Test Report
IB-18-8-0083/1
about the electrostatic properties of BFM® standard connectors

and their use in potentially explosive atmospheres

Freiberg, 21.03.2019
jitah/mh

Dipl.-Ing. Joachim Lucas Dipl.-Ing. Alexander Henker
Editor Editor
This document consists of: 18 pages text

1 Annex

This document may only be distributed in its entirety (exception: annex 1). Excerpts from this doc-
ument require the written consent of the IBExU GmbH.
In case of dispute, the German text shall prevail.

ABExU Instital K Sicherheilstechyitk GinbH Priflaboratorium und Zertifizierungsstelle
Fuchsmiihlenwag 7, D-09599 Fraiberg gemai: RL 2014/34/E0
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Annex 1:  Properties of BFM® connectors (diameter up to 1650 mm) and ranges of appli-

cation in hazardous zones
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Test Report
1B-18-8-0083/1
about the elecirostatic properties of BFM® standard connectors

and their use in potentially explosive atmospheres

1. Order

1.1 Customer: BEM Global Limited, NZ-0749 Beach Haven, Auckland,
New Zealand

12  Purchase order: No. 300938 of 09.11.2018

1.3  Supplier: IBExU Institut fir Sicherheitstechnik GmbH, Freiberg,
Germany

2, Origination, test procedure

Within the scope of the Test Reports IB-10-8-058 [1], 1B-12-8-052 [2], IB-13-8-029 [3], IB-
13-8-085 [4], IB-15-8-038 [5] and IB-17-8-0044/1 [6], the electrostatic properties of various
BFM® connectors have been determined and corresponding conclusions have been drawn
regarding their use in potentially explosive atmospheres. The gxaminations were based on
the regulations / standards in force at that time, which have now been replaced in part by
new regulations / standards, e.g. TRBS 2153 [7] — TRGS 727 [8] or Technical Report
CLC/TR 50404 [9] — Technical Specification IEC/TS 60079-32-1 [10] or EN 13463-1 [11]
— EN ISO 80079-36 [12].

This test report provides a summary of the previous test results [1] to [6] and an assess-
ment according to the current regulations / standards. In addition, four new BFM® con-

nectors should be tested (see sect. 3) and assessed.
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3. Testing of the new BFM® connectors Seeflex 060ES, LM3, Teflex and
Teflex NP

3.1 Test samples

The BFM® connectors in standard sizes - diameter 100 to 650 mm, as special connector

up to 1650 mm — are dust-tight, flexible connectors. The two ends of the connectors are

each provided with a spring steel ring. These spring steel rings are completely enclosed by

flexible material (see figure 1). The BFM® connectors are attached in BFM spigots with

special profile.

The flexible materials of the BFM® connectors Seeflex 080ES, LM3, Teflex and PTFE are

as follows:

- Seeflex 060ES: clear ether based thermoplastic polyurethane alloy with a white internal
polyester scrim, pressure-resistant, thickness: 1.3 mm (+ 10 %)

- LM3: white woven polypropylene, thickness: 0.5 mm

- Teflex (TFLX): dark brown pure woven Teflon PTFE, thickness: 0.5 mm

- Teflex NP (TFLX NP): black pure Teflon PTFE, thickness: 0.23 mm

The following test samples were supplied for the tests (delivered on 12.11.2018 and

26.11.2018):

a) BFM® connector 060ES: part: test sample, size: 200/600 060ES, batch: 203917, di-
ameter: 200 mm, length: 600 mm; IBExU no.: EXel 0818/18

b) BFM® connector LM3: part: test sample, size: 200/600 LM3, batch: 203912, diameter:
200 mm, length: 600 mm; IBExU no.: EXel 0819/18

c) BFM® connector Teflex: part: test sample, size: 200/600 TFLX, batch: 203912, diame-
ter: 200 mm, length: 600 mm; IBExU no.: EXel 0820/18

d) BFM® connector Teflex NP: part: test sample, size: 200/600 TFLX NP, batch: 203912,
diameter; 200 mm, length: 600 mm; IBExU no.: EXel 0821/18

e) 2 separate test samples each of Seeflex 060ES, LM3, Teflex and Teflex NP (15 cm x
15 cm)

f) BFM spigot 304/200, material: stainless steel 304, inner diameter 200 mm
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Figure 1: lliustrated BFM™ Flexible Connector below manufactured using Seeflex 040
material (Clear Urethane) (source: BFM homepage)

3.2 Measuring conditions

All measurements were carried out in a conditioned room with the following parameters:

- Test temperature: 21-22°C

- Relative humidity: 25-26 %

- Before the tests:  storage of the test samples for at least 24 hours under the specified

conditions

3.3 Surface resistance

Test standards: IEC 60093 [13], IEC 60167 [14], IEC 60079-32-2 [15]

Measuring instrument:  Tera Ohm-Meter F-H12.020 of comp. Knick Elektronische Mess-
gerate GmbH & Co. KG (test instrument no.: 0209)

Test electrode: parallel electrodes acc. to [14], [15]

Electrode length |: 10 cm

Electrode distance a; 1¢cm
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Table 1:  Measuring results at an instrument voltage of 500 V

Material Surface resistance Surface resistivity
Seeflex 060ES 8.110"7 O 8.110"” Q
LM3 3.110" Q 3.110
Teflex > 10" 0 > 10" Q
Teflex NP 9.010* Q 9.010°Q

3.4 Volume resistivity

Test standards: IEC 60093 [13], IEC 60079-32-2 [15]

Measuring instrument:  Tera Ohm-Meter F-H12.020 of comp. Knick Elektronische Mess-
gerdte GmbH & Co. KG (test instrument no.: 0209)

Test electrode: circular electrode

Electrode surface: 20 cm?

Table 2: Measuring results for the volume resistivity (instrument voltage for Tefiex NP
only 100 V, because greater fluctuations occurred in the read-out display at

500 V)
Material Instrument voltage Volume resistivity
Seeflex 060ES 500 V 5610" Om
LM3 500 V 1.610" O'm
‘Teflex 500 V 4.610" Om
Teflex NP 100 V 2.410" m

3.5 Leakage resistance along the BEM® connector to the BFM spigot

Test standard: ISO 8031 [16]

Measuring instruments: Tera Ohm-Meter F-H12.020 of comp. Knick Elektronische Mess-
geréate GmbH & Co. KG (test instrument no.: 0209)
Insulation measuring instrument METRISO 1000D of comp.
Gossen-Metrawatt (GMC-I Messtechnik GmbH) (test instrument
no.: 0015)
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Table 3: Measuring results for the leakage resistance

Material instrument voltage | eakage resistance over a length of
the BFM® connector of 600 mm

Seeflex 060ES 500V not determined

LM3 500 V >10"" Q

Teflex 500 V not determined

Teflex NP 500 V 3.510% Q

3.6 Test for chargeability / dangerous discharges (transferred charge)

Test standard: DIN EN 60079-32-2 [13]
Measuring instrument:  Coulombmeter HMG 11/02 of comp. SCHNIER Elektrostatik
GmbH (test instrument no.: 0462)

Test execution:
The tests were carried out with different charging methods up to 10 times per method:
- Rubbing with a pure polyethylene cloth
- Rubbing with a cotton cloth
- Hitting with a leather glove
- Charging with a high voltage direct current source (U 2 30 kV)
After each charging of the test sample, the charge from a typical discharge is measured.
This is done by discharging the test sample by slowly approaching a spherical electrode
until a discharge occurs.

For the evaluation, the highest value from the charging methods is used [15].

The tests were performed on a separate test sample of the flexible material and with the
BFM® connector in the mounting position. Because Teflex NP is not insulating, this materi-
al did not need to be tested here,
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Table 4 Results of the test of a separate test sample of 15 cm x 15 cm, test sample e)
or in the mounting position of the BFM® connectors & 200, test samples a), b)
and ¢),

n. d. = not determined, because not required according to the other measured
values
values printed in bold type: above the upper limit value of 60 nC (see Table 7)
Material | Test samp- Transferred charge Q in nC per individual test
le Rubbing with Rubbing with | Hitling with lea- | High voltage direct
pure polyeth- cotton cloth ther glove current source
ylene cloth
Seeflex e) n. d. n. d. n. d. 72; 66; 101; 47
O60ES a) | inside No charges No charges 0;15;0,0; G 0; 0; 0; 14, O;
measurable measurable 0;42;0;0; 2 0,18, 0;0;0
outside | 75;28;43;34 |103;49;85;129| 58,42;13;89 No charges mea-
surable
M3 e) No charges No charges No charges No charges mea-
measurable measurable measurable surable
b) | inside No charges No charges No charges No charges mea-
measurable measurable measurable surable
outside | No charges No charges No charges No charges mea-
measurable measurable measurable surable
Teflex e) 20; 34; 31; 29 25; 20; 39; 33 49; 48; 50; 43 | 35; 32; 42, 32; 39,
34:32; 32; 41; 38
¢) | inside n. d. 74; 29; 36; 41 n. d. No charges mea-
surable
outside n. d. 36; 49; 30; 35 | 56;60; 63, 35 n. d.
4. Assessment of the measuring results, conclusions

441 Classification of the BFM® connectors according to resistance / conductivity

The current Technical Specification IEC/TS 60079-32-1 [10] shows partially other criteria
with regard to conductive / dissipative materials compared to the former Technical Report
CLC/TR 50404 [9] and the German technical rules (previously: TRBS 2153 [7], current:
TRGS 727 [8]) (compare Table 5 and Table 6). However, the differences are insignificant
for the classification of the tested BFM® connectors Seeflex 060ES, LM3, Teflex and
Teflex NP. The resistance measurements carried out within the scope of the Test Reports
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IB-10-8-058 [1], 1B-12-8-052 [2] and 1B-13-8-085 [4] also do not result in any changes in
the classification according to IEC/TS 60079-32-1 [10].
Based on the determined surface resistances and volume resistivities, The BEM® con-

nectors are classified as follows:

Seeflex 060ES:

s LM3:
o Teflex:
«  Teflex NP:

insulating
insulating
insulating

dissipative

Table 5:  Definitions according to IEC/TS 60079-32-1 [10]

Object Material Enclosure

Unit Volume resistivity Surface resistance

Conductive < 10% om <10

Dissipative >10° Q'mto >10*Qand < 10" Q
<10° O'm at (23 +2) °C and (25 + 5) % r.H.

Insulating >10° Qm >10" Q

Table 6:  Definitions according to CLC/TR 50404 [9], TRBS 2153 [7] and TRGS 727 [§]

Substance, ma- Volume resistivity or Surface resistance
. terial or object
Conductive <10* m <10*Q
Dissipative >10* Omto > 10° Q and < 10°Q
<10°Qm (at 23 °C and 50 % r.H.)
or
>10*Qand < 10" Q
(at 23 °C and 30 % r.H.)
Insulating Substance or material, that is neither conductive nor dissipative
(Non-
conductive)
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4.2 Chargeability / Hazardous discharges

With regard to the use of BFM® connectors of insulating material for gas explosion haz-
ards, the charges measured during the chargeability test in sect. 3.6 are relevant. The limit
values of the transferred charges listed in Table 7 are applying.

The test of LM3 did not show any transferred charges. The two other insulating materials
Seeflex 0B0ES and Teflex showed transferred charges of > 60 nC in some tests, which

restricts the use of these BFM® connectors for flammable gases / vapors accordingly (see
sect. 4.4),

Table 7:  Permissible transferred charges depending on gas zone and explosion group
[8], [10] {limit values for Zone O are not yet included in the former regulations
[71and [9])

Explosion Group Permissible max. transferred charge at
Zone 0 Zone 1 and 2
A (or I} 25nC 60 nC
I B 10 nC 25 nC (former 30 nC)
hC No measurable discharge 10 nC

The two ends / fastening points of the BFM® connectors are each provided with a spring
steel ring, which is embedded in the flexible plastic material. The following conclusions can
be drawn from a test for hazardous charges of the spring steel rings in the event of exces-
sive wear of the plastic material and the measurement of the electrical capacitance of
these spring steel rings in [1] and [5]:

In the case of electrically insulating BFM materials, the flexible material before the spring
steel ring shall not be worn to such an extent that the spring steel ring is completely or par-
tially uncovered. If this cannot be made sure, these BFM® connectors may not be used for
flammable gases and only for dusts with a Minimum Ignition Energy > 10 md.
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4.3  Use of BFM® connectors in hazardous dust areas

The BEM® connectors tested here and in [1] to [6] can be used without restriction in not

strongly charge-generating processes both in Zone 20 inside and in Zone 21 outside

(Note: Zone 20 is not usual on the outside). From an electrostatic point of view, there is no
restriction with regard to the minimum ignition energy of the dust or dust group, because
no incendive charges / discharges are possible.

For pneumatic transport (strongly charge-generating process), the leakage resistance at

each point on the inner wall of the BFM® connector must be less than 100 MQ = 108 Q as
required in IEC/TS 60079-32-1 [10] (measured according to 1ISO 8031 [16]). As the values
in Table 3 in sect. 3.5 show, the Teflex NP BFM® connector with a length of 600 mm
meets this condition (leakage resistance = 3.510* Q). The leakage resistance increases
admittedly with increasing length. But with the fypical (maximum) lengths of the BFM®
connectors up to 6 m, the leakage resistance of Teflex NP will certainly remain below the
permissible value.

The LM3 BEM® connector has a significantly higher leakage resistance of > 10" Q over a
length of 600 mm. Similar high leakage resistances are expected for Seeflex 020E and
Seeflex 040E, as these two materials with 2.010"" © [2] have a similar surface resistance
as LM3 with 3.110"" Q. The resistances of Seeflex 020E and Seeflex 040E are only slight-
ly above the limit value for a conductive material. Therefore, in [3] these BFM® connectors
up to a relatively short length of 200 mm have also been approved for pneumatic transport,
provided that there is no explosive gas atmosphere present. Considering the current limit
value of the leakage resistance of < 108 Q [10), the BFM® connectors LM3, Seeflex 020E
and Seeflex 040E may only be used for pneumatic transport if the following conditions are
fulfilled:

- Max. length < 200 mm

- No explosive gas atmosphere is present.

- Only transport of dusts with low (< 10° 'm) or middle (< 10" Q'm) resistivity

- Avoidance of very dry transport air with rel. humidity <25 %
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The materials Seeflex 040AS and LM4 tested in [4] or [1] with surface resistances 1.610°
O or 2.510' Q are dissipative. However, even with these BFM® connectors, an exceeding
of the leakage resistance of < 10% © permitted according to I[EC/TS 60079-32-1 [10] can
be expected after a relatively short length. For this reason, Seeflex 040AS and LM4 should
only be used for pneumatic transport up to the (standard) length of the BFM® connectors
of 200 mm. The simultaneous presence of flammable gases / vapours is only permitted if
no dusts with a high (>10"° (rm) resistivity are transported and if very dry transport air with
a relative humidity of < 25 % is avoided.

The Seeflex 060ES and Teflex BFM® connectors tested here have very high resistances
and may generally not be used in strongly charge-generating processes.

Note: The pneumatic transport of bulk solids or the discharge of bulk solids (free fall)
through the BFM® connectors with a drop height of more than 3 m are considered o be
strongly charge-generating processes. Dedusting with a low dust concentration of typically
< 1-2 g/m® with Zone 22 or no zone or a free fall of s 3 m does not represent a strongly
charge-generating process [8].

For the BFM® connectors tested in [1] to [6], shorter drop heights of 1 m (Seeflex 020E [5],
Seeflex 040E [3], LM4 [3]) or 2 m (Seeflex 040AS [4]) have been permitted for free fall.
According to the current regulations, these BFM® connectors can now be used up to a
drop height of 3 m [8]. This also applies to all BFM® connectors tested here.

The drop height of 3 m corresponds to the length of the BFM® connector, provided that
above the BEM® connector there is no free fall through an insulating plastic pipe or similar.
In this case, the length of the insulating plastic pipe must be subtracted from the 3 m of the
BEM® connector. For free fall through an upstream, short (< 1 m), earthed metal pipe, its
length does not need to be considered (higher speed of fall of dust particles in the BFM®

connector, but also discharging of the particles in the wall area of the metal pipe).
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4.4 Use of BFM® connectors in potentially explosive gas atmospheres and for hybride
mixtures (always) without strongly charge-generating processes

The dissipative materials Seeflex 040AS, LM4 and Teflex NP can be used in all potentially
explosive gas atmospheres (Zone 0, 1 and 2 inside / outside) without limiting the surface
area of the BFM® connector.

The insulating LM3, for which no transferred charges could be measured (see sect. 3.6),

may be used in Zones 1 and 2 without limiting the surface area of the BFM® connector.

A limitation of the surface area of the BFM® connector is required for the insulating materi-

als Seeflex 020E, Seeflex 040E, Seeflex 060ES and Teflex, because transferred charges

oceurred during the tests for chargeability / hazardous discharges.

Table 8 lists the suitability / restrictions of the individual BFM® connectors. Dust explosion-

hazardous zones were also included, as these partly have influence on the applicability of

the BEM® connectors. For example according to sect. 3.2.1 in [8] for insulating materials,

Zone 2 then requires suitable measures (in the sense of restrictions on the surface of the

BFM® connectors) if experience has shown that incendive discharges occur. In sect. 6.7.5

in [11] or [12] is the following stipulated in the case that an equipment in intended use can

cause frequent ignitable discharges during normal operation: the area limitations for Zone

1 are to be applied for Zone 2 and the area limitations for Zone 0 are to be applied for

Zone 1. These requirements were included in Table 8 for the existing dust-explosion-

hazardous Zones 20 and 21 for the following reasons:

- The frequent or occasional presence of an explosive dust atmosphere in Zones 20 or
21 also increases the risk of charging the insulating BFM materials compared with
Zone 22,

. it is not known under which conditions the BFM® connectors are intended to be in-
stalled. Charges must be expected, for example, due to induction phenomena or in-
stallation close to ionizers and electrostatic spraying devices. In normal operation,
such charging can possibly lead to frequent ignitable discharges.

« A hybrid mixture of combustible gas and dust results in an increased hazard.

in Table 8, no distinction was made between a gas/dust-explosion-hazardous zone inside

and outside, since charging on the inner surface as a result of the dust movement general-
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ly leads to a similar charging on the outer surface. However, a Zone 0 or 20 in the outer
area is not usual.

In the presence of strongly charge-generating processes, the respective restrictions of use
according to sect. 4.3 always apply additionally.

Table 8:  Suitability / restrictions of the BFM® connectors depending on the potentially
explosive zones in not strongly charge-generating processes
Gas zone | Dust zone Permissible BFM surface" for Explosion Group
inside inside
and/for and/or A (or i) B e
outside outside
Seeflex 040AS, LM3, LM4 and Teflex NP
0,1,2 | 20,2122 No restrictions ¥
Seeflex 020E and Seeflex 040E
0 20, 21, 22 100 cm? 50 cm? 8 cmz 2
1 20, 21 No restrictions ¥ 50 cmz 2 8 cm2 2
22 No restrictions % 200 cm? 40 cm? 2
2 20, 21 No restrictions *) 200 cm? 40 cm? 2
22 No restrictions
Seeflex 060ES and Teflex
0 20, 21, 22 100 cm? 50 cm? 2 8 cm? @
20, 21 100 cm? 50 cm? 2 8 cmz 2
22 200 cm? 200 cm? 40 cm? 2
2 20 oder 200 cm? 200 cm? 40 cm? 2
21
22 No restrictions ¥
Annotations:

) Permissible projected BFM surface corresponds to the product of diameter and
length [12] of the BFM® connector.

2) BFM® connectors are not applicable, since the area criterion is already exceeded
with smallest available connector (e.g.: 100 mm diameter and 80 mm length = 8000
mm? (80 cm?) projected BFM surface).
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3 No restrictions for the surface of the BFM® connector is required due to the results
of the tests for chargeability / hazardous discharges.

Noftes:

«  When transporting dusts / bulk solids in the presence of flammable gases / vapours,
the choice of suitable BFM® connectors can prevent ignitable discharges from the
BFM® connectors, but not discharges from the transported product [8].

o High charges are also possible when transporting non-explosive bulk solids, which can
lead to ignition of flammable gases / vapors. The requirements of Table 8 must be ap-

plied for the presence of a gas zone and non-explosive bulk solids.

The area limitations in Table 8 derived from [8] and [10] have been doubled because the
BEM® connectors are surrounded by grounded metal on two sides [17].

5. Summary

For BFM Global Limited, the electrostatic properties of 4 BFM® connectors (Sesflex
0B0ES, LM3, Teflex and Teflex NP) were examined and conclusions were drawn for their
use in potentially explosive atmospheres.

For various previously tested BFM® connectors (Seeflex 020E, Seeflex 040E, Seeflex
040AS and LM4), a summary of the test results including the evaluation according to the
current regulations / standards was also made.

The materials of these standard BFM® connectors are electrically dissipative to insulating.
Accordingly, there are partly different restrictions for the usage of these BFM® connectors
in potentially explosive dust or gas atmospheres or with hybrid mixtures. Teflex NP has the
clearly lowest ohmic resistance values and can therefore be used for all relevant applica-
tions.

Annex 1 shows a summary overview of all BFM® connectors evaluated here including their
ranges of application / restrictions of use. All data apply to BFM® connectors with diame-
ters up to 1650 mm.
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Report
IB-18-8-0083/2
about non-standard BEM® connectors

for use in potentially explosive atmospheres

1. Order

1.1 Customer: BFM Global Limited, NZ-0749 Beach Haven, Auckland,
New Zealand

1.2  Purchase order: No. 300938 of 09.11.2018

1.3  Supplier: IBExU Institut fiir Sicherheitstechnik GmbH, Freiberg,
Germany

2, Origination, test procedure

The Test Report 1B-18-8-0083/1 [1] describes the electrostatic testing of 4 BFM® standard
connectors (Seeflex 060ES, LM3, Teflex and Teflex NP) and includes a summary of the
test results for 4 other BFM® standard connectors (Seeflex 020E, Seeflex 040E, Seeflex
040AS and LM4), which have already been tested within the scope of individual reports.
The test report IB-18-8-0083/1 [1] includes also the conclusions for the use of these BFM®
standard connectors in explosive atmospheres, including an evaluation according to the
current regulations / standards.

The testing and evaluation of the explosion protection aspects of various non-standard
BFM® connectors have been carried out and documented in the Reports 1B-16-8-071/1 [2]
and 1B-17-8-0027/1 [3]. The report at hand summarizes the relevant test results of these
non-standard BFM® connectors and assesses them according to the current regulations /
standards. The new BFM® standard connectors examined in [1] are included as well.
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3. Assessment of the non-standard BFM® connectors

3.1  BFM® connectors with stainless steel rings embedded in the material

3.1.1 Desian / geometry of the stainless steel rings

The BFM® connectors Seeflex 020E, Seeflex 040E, Seeflex 040AS, LM3, LM4 and Teflex
can be equipped with stainless steel rings. These rings are completely embedded in the
respective plastic material (see picture 1). There can be 1 to 10 rings in different dimen-
sions and different spaces between the rings for BFM® connectors with diameters up to
500 mm.

Spring steel ring

Stainless steel ring

Picture 1: BFM® connector with stainless steel ring

Each stainless steel ring represents an insulated electrical capacitance. Because these
stainless steel rings are located in the free space between the connection points on the
BFM® connectors, it can be assumed that the stainless steel rings have a lower electrical
capacitance than the spring steel rings located at the ends (assumption: same area di-
mensions of the stainless steel rings and spring steel rings). However, due to the greater
distance of the stainless steel rings from the clamping location of the BFM® connectors,
any existing charges can worse dissipate to earth via the respective plastic material.
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The following assessments of the usability of stainless steel rings apply to the following
geometric dimensions / conditions:
- Dimension H (see picture 1) of the stainless steel rings should be limited as follows:
o Diameter of BFM® connectors: < 200 mm: — H £ 25 mm
o Diameter of BFM® connectors: > 200 mm - £ 500 mm: — H < 12.5 mm
- The distance between the individual stainless steel rings must be so large that the
stainless steel rings cannot touch each other.

3.1.2 Use of the stainless steel rings in dust-explosion-hazardous areas

As long as the stainless steel rings of the non breathable materials Seeflex 020E, Seeflex

040E and Seeflex 040AS are permanently completely embedded in the réspective plastic

materials, they do not pose any hazard in the case of explosive dusts. In practice, howev-
er, it must be made sure that the plastic layer around the stainless steel ring is not worn to
such an extent that the stainless steel ring is completely or partially uncovered. If this can-
not be made sure, the above-mentioned Seefiex-BFM® connectors should only be used for
dusts with Minimum Ignition Energy > 10 mJ (valid for diameters up to 500 mm).

For the breathable materials LM3, LM4 and Teflex, the stainless steel rings should only be

used for dusts with Minimum Ignition Energy > 10 mJ, because the porosity of the materi-
als allows electrostatic charging and spark discharge at the stainiess steel rings.

The criteria mentioned apply both to not strongly charge-generating processes and strong-
ly charge-generating processes. in the case of strongly charge-generating processes (here
especially: pneumatic transport and free fall > 3 m), the restrictions of use for the respec-

tive BEM® standard connectors mentioned in [1] must always be considered.

3.1.3 Use of the stainless steel rings in_gas-explosion-hazardous areas and for hybrid
mixtures

The following assessment results for internal and / or external gas-explosion-hazardous
atmospheres and hybrid mixtures:

- - Zone 1 or 0: in general, use of stainless steel rings is not permitted
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- Zone 2 without strongly charge-generating processes:

o Stainless steel rings are permitted for Seeflex 020E, Seeflex 040E and Seeflex
040AS; The plastic material layer around the stainiess steel must not be worn to
such an extent that the stainless steel ring is completely or partially uncovered.

o Use of stainless steel rings is not permitted for LM3, LM4 and Teftex

- Zone 2 with strongly charge-generating processes:

in general, use of stainless steel rings is not permitted

32 BFM® connectors with plastic rings (nylon rods) embedded in the material

The plastic rings {nylon rods) of BFM® connectors are completely embedded in the respec-
tive plastic materials (see picture 2). There can be 1 to 10 rings in different dimensions and
different spaces between the rings for BFM® connectors with diameters up to 1000 mm.

Plastic ring

Picture 2: BFM® connector with plastic ring

Assessment: Nylon is usually electrically insulating and it therefore does not represent an
electrical capacitance. Since the plastic rings are completely surrounded by Seeflex, LM3,
LM4 or Teflex material, their resistance is not relevant. This means that there are no re-

strictions for use for these plastic rings.
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3.3 BFM® Flexi- and Flexi Earthed-Connectors with spiral wire embedded in the materi-
al

3.3.1 Design of the BFM® Flexi- and Flexi Earthed-Connectors

The BFM® Flexi-Connector is provided with a thin spiral wire (corrosion-resistant steel)
which is completely embedded in the plastic material (see picture 3). The plastic material
consists of ether-based thermoplastic polyurethane and has a wall thickness of 0.‘6 mm
(for diameters of 100-200 mm) or 0.7 mm (for diameters of 250-300 mm) [4] (variant Flexi
Light with 0.4 mm wall thickness [5]). The wire length can vary and the diameter of the
BFM® Flexi Connector is up to 300 mm. The spiral wire can be provided without (Flexi /

Flexi Light) or with (Flexi-Earthed) earthing connections.

: . 50 mm between spiral wire end and cuff

/ Spiral wire, @ 2.0 mm (Flexi) or 1.6 mm (Flexi Light)
' Spacing between spiral turns: about 25 mm
Compression ratio: 3:1

50 mm

Picture 3: BFM® Flexi-Connector with spiral wire

3.3.2 Assessment of the BFM® Flexi Earthed-Connectors

In the case of BFM® Flexi Earthed-Connectors, the earthing connections on the two end

points must be earthed (e.g. connection to the upstream and downstream BFM spigot,
which effects potential bonding between the upstream and downstream apparatus). In this
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case, there are no restrictions for use with regard to the spiral wire. The use of BFM® Flexi
Earthed-Connectors is then restricted only by the plastic material, which is identical to the
Seeflex 020E or Seeflex 040E BFM® connectors [1].

3.3.3 Assessment of BFM® Flexi-Connectors (+ Flexi Light)

Within the scope of the Report IB-17-8-0027/1 [3], the elecirical capacitance of the spiral
wires of 1 m long BFM® Flexi- / Flexi-Earthed Connectors with diameters of 100 mm,
200 mm and 300 mm has been measured. In addition, the leakage resistance between the
spiral wire and the BFM spigot has been tested.

Without earthing of the spiral wire, the leakage resistance of the spiral wire is in the range
of 10" Q [3]. The spiral wire thus represents an electrically insulated capacitance for the
BFM® Flexi and Flexi Light Connectors, which can discharge by spark discharges.
According to the electrical capacitances measured in [3] and the estimated possibie charg-
ing energies of the spiral wires, the following assessment of the use of the BFM® Flexi-

and Flexi Light-Connectors results according to the current regulations / standards:

a) Dust explosion hazard at not strongly charge-generating processes (free fall with hose

lengths up to 3 m): Use is permitted with the following restrictions:

¢ Hose length up to 1 m: Minimum Ignition Energy of the dust > 10 mJ

e Hose length > 1 m up to 3 m: Minimum Ignition Energy of the dust > 30 mJ
(Minimum Ignition Energy values are valid for BFM® connectors with diameters up to
300 mm)

b) Dust explosion hazard at strongly charge-generating processes (pneumatic transport

or free fall with hose lengths > 3 m): Use is only possible, if the following 3 conditions
are fulfilled at the same time:

¢ Max. length of the BFM® Flexi-Connector is 20 cm
« No transport of dusts with high (> 10" 'm) resistivity
« No use of very dry transport air with rel. humidity < 25 %

c) Gas explosion hazard: use is not permitted




Institut fur Sicherheitstechnik GmbH

IB-18-8-0083/2 Page 9 of 10

3.4 Kevlar cover over the BEM® standard connectors

For enclosing with woven Kevlar [6], the assessment in [2] remains valid:
Keviar (aromatic polyamide: aramide) is an electrically insulating material. From a safety-
related point of view, there are no restrictions for the use of Kevlar as a cover in gxplosive

dust atmospheres. However, picture 4 shows metallic rings / connectors at the two ends of

the Keviar cover. These should be earthed or included in the equipotential bonding. Oth-
erwise, restrictions for use in external potentially explosive zones would be necessary in
accordance with the respective electrical capacitance (measurements would be necessary

for this purpose).

Picture 4: Kevlar cover over BFM® standard connector

For use of Kevlar covers in a gas zone outside, additional tests and measurements for

chargeability / hazardous discharges at the Kevlar would be required or the maximum
permissible surface area of the Kevlar covers would have to be limited according to the

gas zone and explosion group as per Table 3 in [7] / Table 1a in [8].
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Health Sanié
Canada Canada

Health Products  Direction générale des produits
and Food Branch  de santé et des aliments

Bureau of Chemical Safety

Food Directorate, Health Canada
251 Sir Frederick Banting Drwy
Postal Locator: 2201C

Ottawa, Ontario, K1A 0K9, Canada

April 28, 2014

Our file: KP12101901
K-ref: KS12091702
Miles Henderson

BEM Global Lid.
milesh @bfmfitting.com

Dear Mr, Henderson:
RE: Seeflex 040E

This is in response to your e-mail of March 27, 2014 and April 9, 2014, wherein you
asked about the status of the subject product for use in food contact applications.

The subjcct product is intended to be used as a flexible connector, which will be used at
the maximum temperature of S0°C in food processing in direct contact with any dry food
only such as milk powder, wheat flour, cocoa, sugar, etc. The contact time of the subject
connector with food will be few seconds at most,

Based on the information submitted, we see no reason to object to the use of the subject
product as proposed, provided that it is technically suitable for the intended end-uses.

It should be noted that the Canadian Food Inspection Agency (CFIA) will be advised of
our comments by copy of this letier.

We trust that the foregoing will be of use to you.

Yours truly, .

04 N he

Elena Emelianova, Ph.D.

Scientific Evaluator

Food Packaging Materials and

Incidental Additives Section

Chemical Health Hazard Assessment Division

cc Canadian Food Inspection Agency (CFIA), reflist@inspection.gc.ca

- Canad4




fitting |STATEMENT OF COMPLIANCE
BEWM GLOBAL LTD
P © Box 86-087
Beachhaven,

Auckland Q749
New Zealand

24 MARCH 2016

FDA Food Contact Compliance Statement:

FM1 - Polyester Needlefelt

NOTE: This statement is miacle on the infarmnation provickd 1o us by the material supplier and corresponds with Gur actusf knowledgs, BF
ugas the F S (G rnan hows

= Fitting

£
v

wl

e our FME Dreathar Dags, vesr, we cannot guaraniss the suitability of the materia stion andd

e no ability i connection with the infosmstion provided below

FM1is a 100% polyester fibre which meets with the compositional requirements of the following FDA regulations for Indirect
Food Additives: Polymers, intended to come into contact with food:

FDA GFR21, Part 177

This applies to all dry food and powder product,

SIGNED ON BEHALF OF BFM GLOBAL LTD

g

MILES HENDERSON
COMPLIANCE OFFICER




Dec
In Accordance with EU Regulations 2014/34/EU
Equipment for use in Potentially Explosive Atmospheres

aration of Compliance:

|DECLARATION OF COMPLIANCE

BFM® GLOBAL LTD
P O Box 66-087
Beachhaven,
Auckland 0749
New Zealand

ISSUED BY:

158UED ON:

FOR THE FOLLOWING PRODUCT:

MANUFACTURED BY:

CONFIRMATION:

BFM® Global Limited
PO Box 66-087
Beachaven 0749
Auckland

New Zealand

12 December 2019

BFM® fitting, comprising of BFM® spigot and BFM® connector. The BFM® connector materials
are set out in the table on page 2.

BFM® Global Limited
PO Box 66-087
Beachavaen 0749
Auckland

New Zealand

BFM® Global has commissioned the IBExU Institute on eight occasions to test the BFM® fitting
for conformance with Atex standard (Regulation 2014/34/EU) regulating product in potentially

explosive environments.

—

Report 1B-10-8-058  August 2010 - Tested the BFM® concept and LM4 material

Report 1B-12-8-052  July 2012 - Tested Seeflex 040F

Report 1B-13-8-029  March 2013 - Tested Seeflex 020E and Longer Length Connectors
Report 18-13-8-085  August 2013 - Tested Seeflex 040AS

Report 1B-15-8-038  May 2015 - Tested Seeflex 020E, with a lesser wall thickness
Report 1B-18-8-071  June 2016 - Tested modifications to BFM® Connectors

Report 1B-17-8-0027  June 2017 - Tested Flexi & Flexi Earthed

© N ® OB W N

Report IB-18-8-0083/1 March 2019 - Tested Seeflex 060ES, LM3, Teflex, Teflex NP and
updated assessments to current standard

9. Report IB-18-8-0083/2 March 2018 - Tested Non-Standard BFM®s - SS and PE rings, Flexi
& Flexi Earthed, Kevlar Covers

Taking these reports and detailed communication with IBExU into consideration, we can
advise on the BFM fitting with standard diameters ranging from 100 to 1,650mm. We have
summarised assessments in the table on page 2, with further explanation and greater detaii on
the following pages.

IMPORTANT NQ“E"E

This Declaratlon covers all exp!os;ble dusts as |dentif|ed by the IFA in their ”GESTIS—DUST—EX Database of Combustlon and

Explosion Characteristics of Dusts” {Click on link to open database hittps://

lt _OGMDJM_E those dusts that need no oxygen from the surrounding air for an exp!oswn, such as gun powder
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Product Summary Table:

| DECLARATION OF COMPLIANCE

STRONGLY CHARGE GENERATING processes are those with a total freefall of more than 3m or using pneumanc transport.

-~ MAXIMUM POSSIBLE TOTAL LENGTH?
L0
@ (of non- conductive un-earthed pipework including BFM® Connectors without nngs)
G =
O | ppros SEEFLEX . TEFLEX | FLEXI EARTHED | KEVLAR
& 5 1 EXPLOSION LM4 (M3 TEFLEX - e ;
& ZONE: 040F, 020E | 040AS | OBDES hp & FLEXI COVER
' Flexi Earthed: 3m
Flexi: Tm+to 3m
. fonly permissible No
o for dust with mir. o
DustEXZones . o restrictions
2 | interioy 3m 3m am 3m 3m 3m 6m fgmngg%rgy of 1 as long as
g; 135 E"T‘?”Qf_ 20 22 sTm (permissible ;’r‘st:arrtlﬂgé
Z G - . for dust with min.
2@ ignition energy
NG ~10m)
E m e
5 © |GasExZones {2a=3m
= % Exterior 1+2 -] 2b=7Zone1/22 &
3 | {tnner Zones - 2/201-200crm?
" | 02 permissable (area equivalent to 3m
.| for connector . ;- 2100*200L)
| material 04045 . Zone 2/22 - 3m
ONLYD) - ) 2c=Zone 2/22 - 3m
s { DustExZones | *~ ooomm. : 200mm.
£ o Interior/ - ... Restrictions ., '} 200mm § 200mm | Restrictions
T & | Exterior: 20 22 Lo apbly. : Ciapply G
O R E are earthed
GRCE Gas Ex Zones
Z o | Exterior 142
oo TR
- {Inner Gas
v Exzones not -
permissabla)
MAXIMUM POSSIBLE TOTAL LENGTH?*
o (of non- conductwe un-earthed pipework including BFM® Connectors with rmgs)
OLB SEEFLEX 040F & 020F SEEFLEX O40AS L4 LM3 TEFLER |
8 L1l
2 g | EXPLOSION 88 PLASTIC 85 PLASTIC| 85 |PLASTIC] S5 | PLASTIC | 8% PLASTIC |
e ZONE: RINGS RINGS RINGS RINGS | RINGS | RINGS | RINGS RINGS RINGS RINGS |
i | Dust Ex zones
2 {imeriorf 3m 3m 3m 3m 3m 3m 3m
7 iz | Extetior: 20-22
% 2 et S e
& & | Gas-Ex Zones 2a=3m
@ | Exterior T+2 2b = Zone 1/22 &
@5 | finner Zones ¢ 2/20,21 - 200
5 l(é 0-2 permissable Zon_eBZ{T(:niy (area equivalent to Zon_e;ﬁnl\/ 3m 3Im 3m
2 < | forconnector | 2100*200L) -
5 | material 040AS - Zone 2/22 - 3m
iHe VAT I 2c=Zone 2{22 - 3m
& | DustExZones | 200mm- | -~ 200mm - 200mm
<0 Interior/ = Res_fﬂ'cffOﬂ_S ..Restrictfons 200mm | 200mm 200mem Restrigtions
& £ | Exterior: 2022 | " apply | - apply ;apply o
oy e ;
Z 1o | Gas-Ex Zones
88 | xerior 2. 200mm 200mm
Note: ‘SS Rings’ means Stainless Steel Rings. These results are only valid for connectors that are undamaged, Connectors that are worn,
deformed or have any rings exposed should be replaced.
TABLE KEY:
Restrictions apply - contact us for details : Not recommended due to restrictions - contact us for details Not Suitable
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Product Compliance Detail:

SEEFLEX 040F & O20E: The BFM® fitting with Seeflex O40F connector can be used in all Dust Zones. Below is the key
conclusion from Report 1B-18-8-0083/1.

The BFM® connectors tested here and In [1} to [8] can be used without restriction in ot
strongly charge-generating processes both in Zone 20 Inside and in Zone 21 outside

{Mote: Zone 20 is not usual on the gutside). From an slectrostatic paint of view, there is no
restriction «ith regard 1o the minimum ignition energy of the dust or dust group. because
ne incendive charges / discharges are possible.

FIGURE 7: BFM CONNECTOR DUST ZONES

With regards to strongly charge-generating processes, the following conditions must be met:

= Max. length = 200 mm

< No explosive gas atinosphere is present,

- Only transport of dusts with {ow (< 10° {rm) or middle (= 10'° Qrm) resistivity
- Avoldance of very dry transport air with rel, humidity < 25 %

FIGURE 2: D20F, 040E AND LM3 STRONGLY CHARGE GENERATING PROCESS CONIITIONS

CONNECTOR SIZES: The IBExU Report [B-18-8-0083/1 concludes that the BFM® fitting with Seeflex 040E and
020E connectors of all diameters conform to ATEX regulations in all Dust Zones with a length
of up to 3m for not strongly charge-generating processes and 200mm for strongly charge
generating processes

SEEFLEX O40AS: The Seeflex 040AS can be used in all Dust Hazardous Zones. Refer to Figure 1 for details.
With regards to strongly charge-generating processes, 040AS must meet certain conditions
to be applicable:

The materials Seefiex 040A% and L4 tested in [4] or {1] with surface resistances 1.610"
eror 2.510" © dre dissipative. Howaver, even with these BFM” connectors, an #xcesding
of the leakage resistance of < 10° £} permitted according to IEC/TS 800793241 [10] can
e axpectad after a relatively shorl tength. For this raason, Seeflex D40AS and LMS shoufd
only be used for preumatic ransport up 10 the (standard) length of the BFM” connectars
of 200 mm. The simultaneocus presence of flammable gases ! vapours is only permitted if
no dusts with a high (= 10" (rm) resistivity are fransported and if very dry transport air with
a relative humidity of < 25 % s avoided,

FIGURE 3: 040A8 AND LM4 STRONGLY CHARGE GENERATING PROCESS CONDITIONS

CONNECTOR SIZES: For all Dust Zones: The IBExU concludes that the BFM® fitting with Seeflex 040AS conforms
to Atex regulations with diameters 100mm to 1650mm with a length of up to 3m long for
strongly charge-generating processes and 200mm long for not strongly charge-generating
processes.

For Outer Gas Zones 1 & 2: The IBExU concludes that the BFM@ fitting conforms to Atex
regulations with all standard diameters and a length of up to 3m long for not strongly charge-
generating processes and 200mm for strongly charge-generating processes.
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Lvid, LM3, TEFLEX NP:

CONNECTOR SIZES:

The BFM® fitting with Liv4, LM3, and Teflex NP connectors can be used in all Dust Hazardous
Zones. They are also suitable in Outer Gas Zones 1and 2. Relevant section from report 18-18-8-
0083/ is pasted below.

% Gé'sqzc:;ne Chist Zone - .”Pé.rm"ié.sibie: BF ﬁﬁ'sﬂurfétﬁe” for Explosion Group

inside | inside 4 _ o L . L i
! andfor ¢ andir e He
! oulside | outside | A forly ; - z

Secflex 040AS, LM3, LM4 and Teflex NP
0,1.2 20,21, 22 Mo restriclions

FIGURE 4: LI3, LA AND TEFLEX NP NOT-STRONGLY CHARGE GENERATING PROCESSES

The use of the term no restrictions in figure 4 refers to surface size restrictions for not strongly
charge generating processes. The conditions for this are no pneumatic transport and an
overall conductive, un-earthed free fall distance total of less than or equal to 3m.

The IBEXU concludes that the BFM®fitting with LM4 and LM3 connectors conforms to
ATEX regulations, as above, with all diameters and lengths of up to 3m long for not strongly
charge-generating processes and 200mim for strongly charge-generating processes with
the exception of Teflex NP which can be used for either not strongly or strongly charge-
generating processes at lengths of up to 6m.

FLEXI CONNECTORS:

STANDARD FLEX! CONNECTORS:

CONNECTOR SIZES:

FLEX! EARTHED CONNECTORS:

The BFM® fitting with a Flexi connector can be used in all Dust Zones. Below is the
assessment from Report IB-18-8-0083/2.

Dust explosion hazard at nat strongly charge generating processes (free fall with total length up
te 3m ho pheumatic transport): Use is permitted with the following restrictions:

« Hose length up to Tm: Minimum fgnition Energy of the dust »10mJ

+  Hose length >1m up to 3m: Minimum ignition Energy of the dust >30m.J

Minimum Ignition Energy values are valld for BFM® connectors with diameters up to 300 mm

FIGURE 5: STANDARD FLEX! CONNECTOR LENGTHS

IBExU report |B-18-8-0083/2 also concludes that flexi connectors should not in any
circumstance be used for strongly charge-generating processes or in gas explosion zones.

The IBExU concludes that the BFM® fitting with a standard Flexi Connector is as per Seeflex
040E and 020F ie. connectors of all diameters conform to ATEX regulations in all Dust Zones
with a length of up to 3m for not strongly charge-generating processes.

The BFM® fitting with a Flexi connector can be used in all Dust Zones. Below is the assessment
from Report [B-18-8-0083/2.

Tube lengths up to 3m are permitted if the spiral wire is earthed

FIGURE 6: FLEXI EARTHED LENGTHS

Note: Although connecting to earth (spigot) on one end of the BFM® Flexi Earth is sufficient, BFM®
Global strongly recommends connecting both ends to earth. This acts as a safety measure should one
end become disconnected or should the Flexi wire break for any reason. It also helps with equipotentiat
bonding with upstream and downstream apparatus.




|DECLARATION OF COMPLIANGE

RINGS: The Seeflex 040E, 020E and 040AS connectors with rings can be used in all Dust Hazardous
Zones. The use of Plastic rings has no effect on the ATEX rating of the matetial, however
Stainless Steel rings are not suitable for use in any Gas Zones.

Below is the key conclusion from Report 18-18-8-0083/2 relating to the use of Stainless Steel
rings in Dust Zones:

3.1.2 Use of the stainless steel rings in dust-explosfon-hiazardous areas

As long as the stainless steel nngs of the non breathable materials Seeflex 020E, Seefley
O40F and Seellex 040A5 are permanently completely ernbedded in the respedtive plastic
materiate, they do not pose any hazard in the case of explosive dusts. (i practice, howey-

&, it must be inade sure that the plastic layer around the stamnless stesl ring 15 not worn 1o
such an extent that the stainless steet ring is completely or partialiy uncovered. Iif this can.
not be made sure, the above-mhenticred Seeliex-BFM* conneciors should only be used for
dusts with Minimum ignition Enetgy » 10 mJ (valid {or diameters up to 800 mmyj.

For the breathable malerials LM3, L4 and Teflex, the stainless steed rings should only be
used tor dusts with hMinimum Igation Energy > 10 md, becauss the porosity of the materi-
als allows electiostatic charging and spark discharge al the stainless stesl fings.

The criteria mentioned apply both to rot strongly charge-generaling processes and strong-
Iy charge-generating processes. In the case of sirongly charge-generaling processes {(here
espedally: preumalic ansport and free fall » 3 m), the reslrictions of use for lhe raspec-
tive BFM® standard conneciors mentionad n [1] must dways be considered.

FIGURE 7: STAINLESS STEEL RINGS IN DUST EX ZONES

A check of the condition of ringed connectors to ensure the Stainless Steel rings are not
exposed is recommended as part of regular health and safety maintenance procedures.

KEVLAR COVERS: Kevlar Covers can be used for Interior Dust explosion areas without modification, subject to
the ATEX rating of the inner connector (as per the Product Summary Table on page 2).

The use of Kevlar Covers in Exterior Dust Zones is not certified, However, the IBExU concludes
that if the fastening ring at each end is earthed to the outside of the corresponding spigots,
then the Kevlar Cover can be used for Exterior Dust Zones.

Keviar Covers are not certified for use in any Gas Zones.

SEEFLEX O60ES & TEFLEX: Report 1B-18-8-0083/1 states that Seeflex 0B0ES and Teflex can be used with the same
restrictions. For Dust Zones 20-22 there are no restrictions in the use of 0B0ES and Teflex
connectors. Their use is however restricted for use in Gas Interior and Exterior Zones.
Relavant section from report IB-18-8-0083/1 is pasted below.

et and Tohex | |
T BT e
1| 20,21 | to0em® C B0em | som* P
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FIGURE 8: SEEFLEX OBOES & TEFLEX SURFACE AREA RESTRICTIONS

CONNECTOR SIZES: The IBExU concludes that O60ES and TEFLEX connectors can be used for all Dust Hazardous
Zones with no surface size restrictions in not strongly charge generating processes (free
fall with total lengths up to 3m and no pneumatic conveyance). Their use in gas zones is




itting |DECLARATION OF COMPLIANCE

APCORTANT INFORMATION: It should be noted that the length of the BFM® connectors specified in this document
refers to the maximum possible length of non-conductive or unearthed pipework. For
example, if there was a section of unearthed non-conductive pipe 2m long above the
BFM® fitting then the size would be restricted to Tm long.

SIGNED ON BEHALF OF
BFM® GLOBAL LTD:

BLAIR MCPHEAT
DIRECTOR
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Addition
IB-13-8-029

to the Test Reports 1B-10-8-058 and 1B-12-8-052:
BFM® connectors of Seeflex 020 and Seeflex 020E
as well as larger hose lengths

(Translation)

1 Order / Background

Within the scope of the Test Reporis 1B-10-8-058 [1] and IB-12-8-052 [2] the BFM® con-
nectors of the company BFM Global Ltd, Beach Haven 0749, Auckland, New Zealand
were assessed regarding their suitability at the free fall of explosible dusts through these
connectors. The presence of a possible explosive gas atmosphere has also been taken
into account.

The tested plastic materials Seeflex 040 and Seeflex 040E of the BFM® connectors have
a wall thickness of 1 mm each. The connectors shall be produced in future also from the
materials Seeflex 020 and Seeflex 020E. These materials are chemically identical with
the aforementioned Seefiex materials, but they have a wall thickness of only 0.5 mm.

In addition, it is intended to use also larger hose lengths than the tested standard length
of 200 mm.

BFM Global Ltd. has commissioned the IBExU Institut fir Sicherheitstechnik GmbH,

Freiberg, Germany, with a corresponding assessment.

2 Safety technical assessment

| 2.1 Reduced wall thickness of 0.5 mm at Seeflex 020 and Seeflex 020E

The half wall thickness of Seeflex 020 and Seeflex 020E does not cause any significant
changes in the electrostatic behaviour of the BFM® connectors in comparison with the
materials Seeflex 040 and Seeflex 040E. From the view of the explosion protection the
BFM® connectors made of Seeflex 020 and Seeflex 020E can be used in explosive at-
mospheres, but the analogous conditions / criteria for Seeflex 040 in [1] and Seefiex
040E in [2], respectively, have to be applied.
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2.2  Larger hose lengths

At the pneumatic transport [3] and also at the free fall of dusts an increasing charging of
the hoses at increasing distance from the spigot (flange) has to be expected with an in-
creasing hose length of the homogeneous hose materials.

Because the BFM® connectors made of Seeflex 040, Seeflex 400W and Seeflex 040
examined in [1] and [2] as well as the BFM® connectors made of Seeflex 020 and See-
flex 020E show resistances which lie only insignificantly about the limiting value of a dis-
sipative material and because the material LM4 is still dissipative [1], these materials
can be used in explosive dust atmosphere up to a hose length of maximum 1 m at the
free fall (Up to this length additional tests are not necessary.). Particularly at dusts with
very high resistances and at a very dry atmosphere (air) the risk of dangerous charging
increases with an increasing hose length.

BFM® connectors with a length up to 1 m can also be used at the free fall at an outer
explosive gas atmosphere of the zone 1 and 2 in the case of the material LM4 as well as
zone 2 in the case of the other materials. The length of the BFM® connectors has to be
limited on the standard length of 200 mm at the use in zone 1 in the outside area, except
the material LM4. It has to be pointed out that the same area criteria of the standard
length also apply to an increased hose length (see table 6 in [1] or table 2 in [2]). At the
BFM® connectors made of Seeflex 020 the respective criteria which applies to Seeflex
040 [1] have to be considered (analogous: Seeflex 020E — Seeflex 040E [2]).

2.3 Note, validity

The here evaluated and in [1] and [2] contained results apply to the free fall of explosible
dust through BFM® connectors. BFM® connectors with a standard length up to 200 mm
can also be used for the pneumatic transport, presupposed that no explosive gas at-
mosphere is then present (exception: material LM4 with explosive gas atmosphere in the
outside area according to table 6 in [1]).
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Particularly at larger hose lengths (see chapter 2.2) the test results are not transferable

to a pneurnatic dust transport at which considerably higher charging can arise.

Literature:

(1 Test Report 1B-10-8-058 about the electrostatical properties of the BFM® con-
nectors Seeflex 040, Seeflex 400W and LM4 and their use in potentially explosive

areas,
IBExU Institut fir Sicherheitstechnik GmbH, Freiberg, 08 October 2010

[2] Test Report IB-12-8-052 about the electrostatic properties of the BFM® material
Seeflex 040 E and its use in potentially explosive areas,
IBExU Institut fir Sicherheitstechnik GmbH, Freiberg, 24 July 2012

[3} Blum, C., M. Glor, C.-D. Walther und W. Fath: Elektrostatische Ziindgefahren
beim pneumatischen Transport brennbarer Staube durch isolierende oder ableit-
fahige Rohre und Schlauchleitungen,

VDI-Berichte Nr. 2182, S. 163-170, Disseldorf: VDI-Verlag 2012
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Test Report
1B 2;-8:;052

about the electrostatic propetrties
of the BFM® material Seeflex 040E
and its use in potentially explosive areas

(Translation)

1 Order
1.1 Customer: ' BFM Global Ltd, Beach Haven 0749, Auckland
New Zealand _
1.2 '_'S_u'ppl'ie_r: | '.'IBExU Institut fir Sicherheitstechnik GmbH Freiberg,
T ' Germany

1.3 Delivery of the test sample: 31 May 2012

2 _Test object orlgmatlon '

In the. scope of the Report IB 10 8- 058 {1 BFM® connectors of 3 dsﬁerent ﬂex|ble mate-
rials (Seeﬂex 040 Seeflex 400W and LM4) were examined for: the BFM Global Ltd in
Auckfand (New Zea!and) with’ regard to the eEectrostatlc behaviour.

here ‘ A _
-BFM® matenal Seeﬂex O4OE (clear ether based thermopiastlo polyurethane atioy) ma-

terial sample of 16 om x 17 cm, th;ckn__ess =1 mm

3 Execution of the tests and test results

3.1 Measunnq condttmns

The. measurmg was carned outina condrtaoned room with the following parameters:

- Test temperature 25 - 26 °C '

- Relative humldrty 26 - 29 %

- Before the tests: storage of the materlal sample for at least 24 hours under the men-

tioned oonditrons
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3.2  Surface resistance and volume resistivity -

Test standards:

Measuring instrument:

3.2.1 Surface resistance

Test electrode;
_Electrode‘:léhgih' B
 Electrode distance a: -

1EC 93:1993, [EC 167:1993

Tera Ohm-Meter F-H12.020 of company Knick Elek-
tronische Messgerite GmbH & Co. KG (test instrument
no.: 0209)

paralle] electrodes according to IEC 167
10 cm

“dem

‘Measuring results at an instrument.volt‘age of 500 V:

Surface resistance;

Surface resistivity:

322 Volume resistivity

Test electrode:

Electrode surface:

Volume re_s_,_iﬁétivity at

ins_tr'umen't: voltage = 100 V:

Instrument voltage = 500 V:

2,010"
201020

circular-electrode
20 cm?

5.810" om
1210 Qm:
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3.3  Testwith respect to the electrostatic charge / dangerous discharges

Test standard: EN 13463-1, Annex D: ,Charging tests with hon conductive

materials®
Measuring instruments: Electrostatic voltmeter C 196 (former UdSSR), (test in-

strument no.. 0003)
Coulombmeter HMG 11/02 of company SCHNIER El-
ektrostatik GmbH (test instrument no.: 0462)

Test exec':u'tioh::
There are three different methods for charging:
- c'ha'r'ging with a DC high vOItage'poWer- supply (U = 30 kV)
- Rubblng W|th a pure polyamlde c!oth |
- Rubbmg wath a cotton cloth e

After each charglng of the materiai sample the charge from a typical discharge is
measured ThlS is done by dzscharglng the material sample by slowly approachlng a
spher:ca! electrode until a d|scharge occurs.

Table 1: Resu!ts of the tests of a material sample (16 cm x 17 cm) Seeflex 040E

Mé_thods:-fb'r'ch'arging- ~ | 'Rubbing with a Rubbing witha | DC high vdltage
e T : _-_[cﬁdttp_'rj_*c_icf:th. | polyamide cloth'_ ' powersupply

Charge Q in | Front side of | ‘ho measurable | no measurable | 25,27, 36, 37, 29,
nC per indi- | the material |~ charges | charges | 26,37, 32, 26, 30
vidual test | sample D | o
| Reatside of | 33,35,41,51, | 27,13,13,<5, | 37,47,33,56,37,
the material | - 44,41, 42,41, | <5,41,15,23, | 29,41,43,42,37
| sample | 31,32 11,40 ST
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4  Assessment of the measuring results

.It was noticed with the determined surfa.oe resistance and the volume resistivity that
Seeﬂex 040E is a non-conductive material [2, 3].

When rubbing with cotton cloth reso. polyamide cloth in the scope of the test for the
electrostatic charge / dangerous discharges according to chapter 3.3 measurable dis-
charges arose only on ohe side of the material sample although the surface resistance
of the two sides was almost identical.

In accordance W|th the results in Table 1 and [1] the tested BFM® Material Seeflex 040E

can be used w;thout restrictions in. all dust explosmn hazardous areas (dust explos:on

hazardous zones are possrble both m3|de and outside of the BFM® connector), if the
mechanlcal desrgn of the BFM® connector is as-per [1].
Correspondmg restr;otlons respect;vely limitations of: the surfaces of the BFM® conneot—

ors are partly requrred at the presenoe of an, outer qas explos:on hazardous area of the

zone 1 respectiveiv 2 (see table 2: outer zone 0 is not consudered because it is normal!y'

not present there) The Ismltattons of the surfaces deduced from [4] were doubled since:

the BFM® oon_nec_tors are surrounded from 2_ sides with earthed metal [5].

Table 2 Maxrmum penmssrbie dlmenslons of BFM® connectors of Seeflex 040E at an
o outer gas’ explosmn hazardous zone

Zone. - _'Zohe. in_sid_e - PermISS|bIe surface of the BFM” at Explosmn Group

1 | 200r21 | no restrictions® | 'not'appiloablez)  not a‘p_p_]ic_abie’ 2
[ 22 | norestrictons® | 200 cm? not applicable
"2 | 200r21 | norestrictions® | 200cm? ¥ “not applicable ?
B 22 - no restrictions ¥ ” |
Notes:

" Permissible surface of the BFM corresponds to the product of diameter x length of
the BFM® connector | |
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2 BFM® connectors are.not appllcabie since the surface criterion is already exceeded

at the smallest available connector '

% BEM® connectors are applicable for example at @ 100 mm and a length of max.
200 mm

4 Restrictions of the surface of the BFM® connector are ot required (see test results

in table 1)

Literature:

RU

Test Report IB-10-8- 058 about the electrostatical proper’nes of the BFM® con-
 nectors Seeflex 040, Seeﬂex 400W and LM4 and their use in potentially exploswe
areas,
_ IBExU Inst|tut filr S:cherheltstechntk GmbH Fre;berg 08 October 2010

TRBS 2153 Technlsche Regeln fur Betnebssncherhelt - Vermeldung von
Zundgefahren infolge e!ektrostatlscher Aufladungen, Februar 2009

TechnicaE:Report-'CLCfT R 50404 Electrostatics = Code of practice for the avoid-
ance of hazardsdu_e to sta_ti_c_' electricity, June 2003

EN 13463 1 2009 Non- electrzcal eqmpment intended for use in potent:ally exp[o-
swe atmospheres Part 1 Baszc method and requwements

U 'S P:doH Bewertung. der Zundfahlgkelt elekirostatischer Entladungen
Vit Fachtagung: Malinahmen des Brand- und Explosionsschutzes — Mittel zur An-
lagen- und Arbeitssicherheit, Merseburg, 24.09.2003
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Test Report
IB-13-8-085

about the electrostatic properties
of the BEM® material Seeflex 040AS
and its use in potentially explosive areas

(Translation)

1 Order

1.1 Customer: BFM Global Ltd, Beach Haven 0749, Auckland,
New Zealand

1.2  Supplier. IBEXU Institut fir Sicherheitstechnik GmbH, Freiberg,
Germany

1.3  Delivery of the test sample: 21 August 2013

2 Test object, origination

In the scope of the Reports 1B-10-8-058 [1] and IB-12-8-052 [2] as well as the Addition
IB-13-8-029 [3] BFM® connectors of 4 different flexible materials {Seeflex 040, Seeflex
400W, LLM4 and Seeflex 040E) were examined for the BFM Global Lid in Auckland (New
Zealand) with regard to the electrostatic behaviour.

The following material sample was delivered for the examination which was carried out

here:
-BFM® material Seeflex 040AS (clear ether based thermoplastic polyurethane alloy with

antistatic infusion): material sample of 30 cm x 20 cm, thickness = 1,1 mm

3 Execution of the tests and test results

3.1 Measuring conditions

The measuring was carried out in a conditioned room with the following parameters:
- Test temperature: 23 °C
- Relative humidity: 30 %
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- Before the tests: storage of the material sample for at least 24 hours under the men-

tioned conditions

3.2  Surface resistance and volume resistivity

Test standards:
Measuring instrument:

3.2.1 Surface resistance

Test electrode:
Electrode length I:

Electrode distance a:

[EC 93:1993, IEC 167:1993

Tera Ohm-Meter F-H12.020 of company Knick Elek-
tronische Messgerate GmbH & Co. KG (test instrument
no.: 0209)

parallel electrodes according to IEC 167
10 cm

1 cm

Measuring results at an instrument voltage of 500 V:

Surface resistance:

Surface resistivity:

3.2.2 Volume resistivity

Test electrode:

Electrode surface:

Volume resistivity at

Instrument voltage = 100 V:

Instrument voltage = 500 V:

1.610°Q
1610 Q

circular electrode
20 cm?

6.6108 O'm
1.7"10% Qm
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4 Assessment of the measuring resulis

Seeflex 040AS is a dissipative material both with regard to the determined surface re-
sistance and the volume resistivity. Dissipative substances and materials have a volume
resistivity higher than 10 Q'm but equal to or lower than 10° Qm, or a surface re-
sistance between 10% Q and 10° Q (measured at 23 °C and 50 % relative humidity), or a
surface resistance between 10* Q and 10" Q (measured at 23 °C and 30 % relative
humidity) [4, 5}.

In accordance with the test results and [1] the tested BFM® Material Seeflex 040AS can

be used without restrictions in all dust expiosion hazardous areas (dust explosion haz-

ardous zones are possible both inside and outside the BFM® connector), if the mechani-
cal design of the BFM® connector is as per [1] (length of the BFM® connector: 200 mm),
BFM® connectors with a standard length up to 200 mm can also be used without re-

strictions in guter gas explosion hazardous areas of the zone 1 and 2, respectively (out-

er zone 0 is not considered because it is normally not present there).
The aforementioned conclusions apply both to the free fall of explosive dust through the

BFM® connectors and to the pneumatic transport.

Larger hose lengths

At the pneumatic transport [6] and also at the free fall of dusts an increasing charging of
the hoses at increasing distance from the spigot (flange) has to be anticipated with an
increasing hose length of the homogeneous hose materials.

Because the material Seeflex 040AS is dissipative, but the resistances are still relatively
high, this material can be used in explosive dust atmospheres up to a hose length of
maximum 2 m in the free fall (Up to this length additional tests are not necessary.). Par-
ticularly at dusts with very high resistances and at a very dry atmosphere (air) the risk of
dangerous charging increases with an increasing hose length.

In the case of the material Seeflex 040AS, BFM® connectors with a length up to 2 m can

also be used at the free fall at an outer explosive gas atmosphere of the zone 1 and 2.




Institut fOr Sicherheitstechnik Gmbi

1B-13-8-085 Page5ofb

At the pneumatic dust transport at which considerably higher charging can arise the

BFM® connectors made of Seeflex 040AS can be used only with a standard length up to
200 mm. |
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ISSUE DATE: June 29, 2007 CERTIFICATE AUTHORIZATION NUMBER: 1437

THIS IS TO CERTIFY THAT

BFM Global Lid.
PO Box 66087, Beach Haven, Auckland City 0749, New Zealand

is hereby authorized to continue to apply the
3-A Symbol to the models of equipment, conforming to 3-A Sanitary Standards for:

Number 63-03
63-03 (Sanitary Fittings)

set forth below
Manual Cleaning Model Number(s): BFM fitting (BFM spigot and BFM connector)

VALID THROUGH: December 31, 2019

Timothy R. Rugh
Executive Director
3-A Sanitary Standards, Inc.

The issuance of this authorization for the use of the 3-A Symbol is based upon the voluntary certification, by the
applicant for it, that the equipment listed above complies fully with the 3-A Sanitary Standard(s) designated.
Legal responsibility for compliance is solely that of the holder of this Certificate of Authorization, and 3-A
Sanitary Standards, Inc. does not warrant that the holder of an authorization at all times complies with the
provisions of the said 3-A Sanitary Standards. This in no way affects the responsibility of 3-A Sanitary Standards,
Inc. to take appropriate action in such cases in which evidence of nonconformance has been established.

NEXT TPV INSPECTION/REPORT DUE: May 2023
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BFM Global Ltd.
PO Box 66087, Beach Haven, Auckland City 0749, New Zealand

is hereby authorized to continue to apply the
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Number 20-27
20-27 (Multiple Use Plasfic Materials)
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VALID THROUGH: December 31, 2019

Timothy R. Rugh
Executive Director
3-A Sanitary Standards, Inc.
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Inc. to take appropriate action in such cases in which evidence of nonconformance has been established.
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& Distributor log in

(https:.//www.bfmfitting.com/admin)

Certification & Compliance

BFM® fitting have been independently tested and conform with the leading internationally recognised health and
safety legislation.

The table below summarises the key certifications in place for our Seeflex range of products.

Many of our other products also conform to these important global standards - see the documents adjacent for a
selection of these certifications. Contact your local BFM® Distributor {(https://www bfmfitting.com/distributors) or
email us here (https://www.bfmfitting.com/contact) if you have any guestions regarding the safety of our products.

Certificate / Applicable
Report
. Country/

{Click to issued Region: Seeflex Seeflex Seeflex
Category download).  By: For: 020E 040E 080AS
Explosion @ BFM ATEX  BEM' Use of BFM' fitting  EU

Declaration Global Ltd  in potentially ) )

of explosive

Compliance environments.

(/files/a1)
Explosion @ ATEX (IBEXU  IBExU The use of Seeflex ~ EU

Report) Institute, 020E and other ‘ ’ '!

Seeflex 020E  Germany longer length

& Longer connectors in

Lengths potentially

(/Tiles/89) explosive areas.

https:/iwww.bfmfitting.com/certification-compliance "7
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Category

Explosion

Explosion

Explosion
& Food
Safety

Explosion
& Food
Safety

Food
Safety

Food
Safety

Food
Safety

hitps:ffwww. bfmfitting.com/certification-compliance

£3; wn.

Certificate /
Report
{Click to
download):

ATEX (IBExU
Report)
Seeflex
040AS
(/files/90)

ATEX (iBExU
Report)
Seeflex 040E
(/files/91)

Third Party
Declaration
(/files/a93)

Seeflex
Regulations
{Summary)
(/files/40)

3A
Certificaton
20-27
{(Multiple Use
Plastic
Materials)
{/files/94)

3A
Certificaton
63-03
{Sanitary
Fittings)
{/files/95)
USDA
Equipment
Acceptance
Certificate
{/files/96)

issued
By:

IBExU
Institute,
Germany

IBExU
Institute,
Germany

Harold
Wainess &
Associates
Inc,

BFM
Global Ltd

3-A
Sanitary
Standards
Inc, USA

3-A
Sanitary
Standards
Inc, USA

USDA

BFM Safety Certification & Compliance

For:

Electrostatic
properties and use
in potentially
explosive areas.

The use of Seeflex
040k in potentially
explosive areas,

Independent
review of
compliance testing
for EU, 3A and Atex
regulations.

Description of key
relevant
regulations
applicable to
Seeflex material
(EC, FDA, USDA, 3A)

Plastic used in
Seeflex connectors
as sanitary for use
in food
manufacturing.

BFM' fitting
connector as
sanitary for usein
food
manufacturing.

Confirmation of
acceptance of
Seeflex for use in
dairy processing
applications,

Applicable

Count

Re iof/ Seeflex Seeflex
glom: 920 o040

EU

EU

ALL

ALL v :;‘.,:23{;{}‘

USA y o

USA o o

USA &

Seeflex
Q40AS

2(T
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Category

Food
Safety

Food
Safety

Food
Safety

Food
Safety

Materials

xl

I

[t

CCIRIS2004

Certificate /
Report
(Click to
download}:

Letter of No
Objection
(/files/97)

Declaration
of
Compliance
with EU
Regulations
1935/2004
and 10/20M
(/files/42)

Information
on Food
Grade Silicon
{/files/44)

Safety
Declaration
Seeflex
Material
{(/files/43)

Certificate of
Compliance;
Spigots Ra
(/files/39)

issued
By:

Health
Canada

&

BFM
Global Lid

®

BFM
Global Ltd

o

BFM
Global Ltd

&

BFM
Global Ltd

BFM Safety Certification & Complance

Applicable
Country/

Region:

For: 020E 040E

Approval for the CANADA
use of Seeflex 040E

for use in food

contact

applications,

Confirming EU
compliance with EU
Regulations

regarding plastic
materials and

articles to come

into contact with

food.

Information on
BFM s silicon seal
in relation to FDA &
BGA
recommendations.

A LL ;*/ %:;}?;;;;

Declaration ALL
regarding safety of

Seeflex Material

{(eg. No Oleamides,

Phthalates used in

manufacturing,

BSE/TSE etc)

Declaration of Ra ALL
{average

roughness) of BFM’
Stainless Steel

Spigots

N/A N/A

Seeflex Seeflex Seeflex

040AS

N/A

Disclaimer: BFM® Global makes no warranty of any kind, expressed or implied, except that goods sold shall be of

merchantable quality, free of manufacturing defect, and the buyer assumes all risk and liability resufting from the use of

the goods, whether used singly or in combination with other products.

hﬁps:llwWw.bfmﬁtting.comlcertiﬁcalion-compiianca
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Related tags:

Compliance {https://www.bfmfitting.com/related-content/compliance)

Related ltems

3A-Certification-20-27-Plastic-Materials- (hitpsy//www.bfmfitting.com/files/94) 99kb

3A-Certification-63-03-Sanitary-Fittings- (https://www.bfmfitting.com/files/95) 99kb

ATEX (IBExU) Report: Seeflex 040AS (https://www.bfmfitting.com/files/90) 374kb

ATEX (IBExU) Report: Seeflex 040E (https://www.bfmfitting.com/files/91) 2.5mb

ATEX (IBExU); Seeflex 020E & Longer Lengths (https://www.bfmfitting.com/files/89) 393kb

ATEX-Declaration-of-Compliance (https://www.bfmfitting.com/files/41) 460kb

FM1-Statement-of-Compliance-FDA (https://www.bfmfitting.com/files/45) 62kb

Health Canada - No Objection - Seeflex 040E (https://www.bfmfitting.com/files/97) 25kb

IBEXU-Report-Non-Standard-Connectors-18-8-0083-2-March-2019 (https://www.bfmfitting.com/files/267) 696kb

IBEXU-Report-Standard-BFM-Connectors-18-8-0083-1-March-2019 (htips://www.bfmfitting.com/files/260) 431kb

LM3-Declaration-of-Compliance-EU (htips://www bfmfitting,com/files/269) 81kb
LM4-Declaration-of-Compliance-EU (https://www.bfmfitting.com/files/280) 72kb
LMa-FDA-Compliance-Declaration (https://www.bfmfitting.com/files/252) 83kb

Seeflex-060ES-Compliance-Declaration (https://www.bimfitting.com/files/236) 65kb

Seeflex-Declaration-of-Compliance-EU (https://www.bfmfitting.com/files/42) 82kb
Seeflex-Leaching-TSE~-BSE-Safety-Declaration (https://www.bfmfitting.com/files/43) 88kb

Seeflex-Requlations-Compliance (https:.//www.bfmfitting.com/files/40} 73kb

Silicon Seal Specification FDA (https://www.bfmfitting.com/files/44) 47kb

USDA-Equipment-Acceptance-Certificate (hitps://www.bfmfitting.com/files/96) 119kb

LATEST NEWS
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Our new ‘Smiley Face' Tool Release option provides an added level of safety
for custo...

15th October, 2019

(/news/new-smiley-face-tool-release-option)

Now we have a new Teflex NP product that is opague so that you can see
product flowin...

15th August, 2019

(/news/new-teflex-np-opaque}

We're delighted to announce the appointment of Jason Chan as Business
Development Man...

18th March, 2019

(/news/ew-business-deveIopment-manager-for-asia—appointed)

View more

CASE STUDIES

Lithium powder used in rechargeable lithium batteries is extremely fine (10
microns) ...

Containing Super-Fine Powder {Lithium Battery Industry)

(/case-studleS/coa|nmg-super-fine-powder-lithium-battery-industry)

hitps:fiwww.bfmfilting.com/certification-compliance
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Health and safety is paramount for global chemicals manufacturer
AkzoNobel at it's ...

Explosion Risk Reduction (Construction Additives)

(/case-studies/explosion-risk-reduction-construction-additives)

=

Bob’s Red Mill Natural Foods Inc, USA, mills a range of flours, meals and
cereals 2...

Downtime Reduction (Food)

(/case-studies/downtime-reduction-food)

View more

TECHNICAL

FAQs (/fags)

Videos (https://www.bfmfitting.com/videos)

BFM® IG Calculator (https://www.bfmfitting.com/calculator)

Flow Correction (https://www.bfmfitting.com/flow-correction)

Certification & Compliance (https://www.bfmfitting.com/certification-compliance)
BFM® Product Testing (https://www.bfmfitting.com/product-testing)

Guidelines & Limitations (https://www.bfmfitting.com/guidelines-limitations)

Quick Ref Limitations Summary (https://www.bfmfitting.com/quick-ref-limitations-summary)

GET IN TOUCH
in (https://nzlinkedin.com/company/bfm-global-
limited) |

Need more help? Send us your enquiry and we'li be in touch.

https:/fwww.bfmfitting.com/certification-compliance 8/7
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Enquire now {https://www.bfmfitting.com/contact)

Search our network of global Distributors to find one near you.

Find a distributor ~ (/distributors)

COPYRIGHT © 2020 BFM® GLOBAL

BFM?® Fitting is a trademark of BFM Global Ltd,
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