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Motivation

• To provide evidence of competence for --
• Laboratory customers (manufacturers)
• Regulators
• End users  
• To prevent conflicts under ExTLs
• To avoid distortion of competition under

manufacturers --
• To foster fair play!!!
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Our policy

• compliance with requirements of ISO/IEC 17043 
• full transparency of the programs
• no misuse of the results
• stimulate communication of laboratory staff to
strengthen common understanding
• developing new methods of testing to improve
their value
• experience exchange with IEC/TC 31 MTs experts
about value and feasibility of the tests
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Extract from a presentation of Daniel Tholen, 
A2LA
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Scope of the ISO/IEC 17043
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Definitions of the ISO/IEC 17043
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Definitions of the ISO/IEC 17043

PTB tries to behave as the provider –
NOT excluding other laboratories to join the provider group
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Definitions of the ISO/IEC 17043
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Definitions of the ISO/IEC 17043
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Definitions of the ISO/IEC 17043
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Requirements
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Types of programs
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First programs/“schemes“ to be drafted

• #1: Flameproof
• #2: Intrinsic Safety
• #3: Increased Safety – motors

to be scheduled for 2010, second quarter
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Concept Flameproof enclosures

Concept of IEC 60079-1:

 inbuild components are potential ignition soruces

 gas explosion inside expected 

 without damage of the enclosure 

 without flame propagation from inside to outside

 without ignition by heat transfer inside to outside

Explosive gas/air 
mixture

Flameproof 
enclosure wall

Ignition 
source

Flameproof joint
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Program IECEx-PTP #1 „Flameproof“

• Measurand 1: Explosion pressure in 3 speeds

• To check proper response from the pressure
measurement system
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Enclosure model
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Program IECEx-PTP #1 „Flameproof“

• Measurand 2: Flame propagation

• To check proper response from the propagation test 
set up
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Flame propagation recorded by high speed 
camera
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Model for flame propagation tests at shafts
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Gas  mixture properties to measure

Flowmeter

MESG, Oxygen analyser
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Size of the flamepath to measure
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Program IECEx-PTP #2: Intrinsic safety

- type of protection based on the restriction of electrical energy 
within apparatus and of interconnecting wiring

Restriction of
ignition-
energy

I

LR

UC

Restriction of 
C and L

Restriction of 
U and I

Explosive 
atmosphere

No ignition within explosive atmosphere

current supply

Not Explosive atmosphere
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Spark test apparatus

•The spark test apparatus is arranged to produce make-sparks and 
break-sparks in the prescribed explosive test mixture (see IEC 
60079-11 Annex B).
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Spark test apparatus

•Parameter of a contact arrangement:
-Volume of an explosion chamber:  
250cm2

-Diameter of Tungsten wires: 0.2 
mm
-Diameter of electrode holder: 50 
mm
-The distance between cadmium 
disc and wire holder: 10 mm
-The free length of the wires: 11 mm
-Rotation speed of the holder: 
80r/min
-A rotating cadmium contact disc 
with two slots

-Description of the contact arrangement
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Motivation

- possible correction for the standardized procedure of 
practical tests of intrinsic safety circuits

- Identification of errors  and their minimization

- Method of quality improvement to be established

- harmonization of procedural instruction
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Objective 

- Fluctuation range to be ascertained for ignition capability 
by practical tests with Spark test apparatus, also ignition 
probability to be determined for defined circuits

- test device to be provided for participants:
• All defined circuits in a Black box
• Tungsten wires
• Test procedure
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Program objectives

The defined circuits to be tested is connected to the contacts of 
the Spark test apparatus, where ignition takes place within a 
defined numer of operations of the contact system.

Ignition probability of test circuits about 2*10-3 is to be exactly 
determined by 20 times Measurements.

7 defined circuits:
a) resistive
b) resistive-inductive 
c) resistive-capacitive 
d) mixed resistive-inductive-capacitive (dimensioning A)
e) mixed resistive-inductive-capacitive (dimensioning B)
f) Electronic current limiting with rectangular  characteristic 
g) Electronic current limiting with rectangular  characteristic and 

electronically  limited spark duration



28

Test circuits

Black box
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IECEx-PTP program #3: “Temperature class of 
Increased Safety Motors"

Relevant parameters:

Pout
temperature
protection 

bi-metal temperature
sensor

Type of protection:

"d" "e"υenclosure

υadd. Device
(e.g. cable gland)

υenclosure
υadd. Device

(e.g. cable gland)

υstatorυrotor
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Electrical Test of Motors, Equipment, etc.

Electrical 
data Temperature

Mechanical 
data
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continiuous
operation

ϑ
c

cooling
curve

current I

voltage U

stator

performance-
test Poff

off

torque
(direct) M

no-load-
curve

VRVFE

conversion

ϑR

frequency f

ϑst

R

enclosure ϑen

tthermal
resistance

R

measuring
principle

installation (place)

other
Influences*

*Heat flow through the flange
Draught – restricted Cooling
Sunshine
Air - pressure

slip s

Relevant parameters: type of protection "d"
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continiuous
runningϑD

cooling
curve

current I

voltage U

statorperformance-
test Poff

torque
(direct) M

no-load-
curve VR VFe

conversion

ϑR

frequency f

ϑst

Roff

thermal
resistanceRt

measuring
principle

installation (place)

other
Influences*

*Heat flow through the flange
Draught – restricted Cooling
Sunshine
Air - pressure

slip s

Uncertainty of measurement: "tE"

temperature
measurement rotor ϑro

humantime tE

ambient
temperature

short-
circuit ϑΚ

conversion

short-
crcuit
curve

current I

voltage U

temperature
measurement

stator ϑstK

cooling
curve Roff

rotor ϑro

human

installation (place)

ϑR
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Identification of rated power:

Conversion of rated power:
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stator ϑst

rotor ϑro

Pout= Pin – (PCu1 + PFe+Padd) – (PZu - (PCu1+PFe+Padd)*s) - PFr

U in % = ?, I in % = ?

f in % = ?, n in % = ?

M in % = ?, R in % = ?

cos φ in % =?
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Guide of uncertainty measurement (GUM)

U %

All factors of influence have to be analyzed
and weight

=>

U = UM+UAufl.+UMB+UMW+(UWandler)

=> Interlaboratory
comparison

For example: voltage U 

resloution

measurement 

range

value

voltage

converter
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Proficiency testing project team

PTB staff member #1

Full name: Jia Wu
Date of birth: 11/06/1985
Degree: Dipl. –Ing. (FH)
Professional: automation of 

technical processes 
Tel: +49(0)531-592-3547
Email: Jia.Wu@ptb.de

Education:
2005 - 2009:  Graduated in “Automation of technical processes” at Braunschweig/ Wolfenbüttel
University of applied sciences;
2003 - 2005:  Zhejiang University of Science and Technology, Automation of technical processes 
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Proficiency testing project team

PTB staff member #2 

Full name: Tim Krause
Date of birth: 07/05/1982
Degree: Dipl. –Ing. (FH)
Professional: automation of technical 

processes 
Tel: 0049-(0)531-5923582
Email: Tim.Krause@ptb.de

Education:

2004 - 2009:  Graduated in “Automation of technical processes” at Braunschweig/ Wolfenbüttel
University of Applied Sciences
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Proficiency testing project team

PTB staff member #3

Full name: Thomas Uehlken
Date of birth: 06/03/1961
Degree: Dipl. –Ing. (FH)
Professional: electronic engineering 
Tel: 0049-(0)531-5923543
Email: Thomas.uehlken@ptb.de

Education:
1980 - 1984: Graduated in “communications engineering” at Wihelmshaven University of applied sciences;
1984 - 1990:  R&D engineer for Bosch broadband communications
1991 – 1999: Service engineer for communicatons and radio transmitters
Since   2000  Research explosion protected equipment
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Proficiency testing project team

PTB staff member #4 

Full name: Joachim Kühne
Date of birth: 02/06/1952
Degree: Technician
Professional: Electrical Engineering
Tel: +49(0)531 592-3554
Email: Joachim.Kuehne@ptb.de

Competence:

1983 - today:    Technology of Flameproof Testing
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