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What You Will Learn About Product Safety

* How to Succeed in the Global Compliance Marketplace
 What Standards and Certification Bodies Mean to You
* The Meaning of All Those Marks

» Safety Concepts, Hazards, and Terms

* Product Classifications

» Safety Design Considerations

* Tools to Find What You Need on ni.com
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——
The Global Compliance Marketplace

* North America
— National standards and laws (OSHA)
— NRTL certifications, descriptive reports and N.A. Marks (UL/CSA)
— UL/CSA standards similar to IEC with U.S. deviations

 European Union
— EU standards and directives (laws) for CE marking
— Notified Body certification, CB reports and EU Marks (VDE/TUV/Demko)
— European Norms (EN) very similar to [EC standards

* International
— Laws and requirements vary between countries
— |EC standards taking over, but cert still required in some countries
— Certification Body (CB) Scheme for mutual recognition of reports
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Success in the Global Marketplace

»U.S. and EU Jaws tell us “why” we must comply
— Consumer safety and quality, and use the standards
— Fines, withdrawal and jail when not in compliance

» Standards show us “how” to comply
— Tests
— Safety design

» |EC/EU standards & certification are de facto rules for “success”
— N. America adopting IEC standards and schemes
— Certification is independent proof of compliance
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The Meaning of All Those Marks & markings!

‘@« North American Product Safety

LISTED

D * European Union Product Safety

@ North American Hazardous Locations

LISTED

€xy  *European Union Hazardous Locations

C » European Union EMC and Safety
=P < North American EMI
* Australian EMC

» Quality Management System (factory)
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Europe’s CE marking

* The “goal” of the CE marking:
— CE is a mandatory marking (symbol) for EMC and safety
— CE allows products to be placed on the market (for sale, free, quantity)
— CE is the suppliers self-declaration (not a certification)
— CE permits authorities to audit & remove non-compliant products

 What the CE marking “is not”:

— It is not an approval, certification, or Mark!!!
— Itis not a quality mark
)

— It is not for sales or marketing purposes
— Customers may expect more (e.g., Marks for safety

More CE info > http://www.e-insite.net/ednmag/archives/1997/010297/01df_06.htm
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Certification Bodies and Safety Marks

 U.S. “Nationally Recognized Test Laboratory” (NRTL)
— Valid in U.S. and OSHA sanctioned, listed in Federal Register o@us
- U.S. (UL) standards used @
— NRTL'’s: UL, CSA, others T
* European “Notified Body”
— National and EU recognition per Official Journal of the EC (OJ)
— EN standards used (similar to IEC standards) 9
— Notified Bodies: VDE, TUV, Demko, others D
* International “Certification Body” (CB) [no mark]
— CB Scheme on mutual recognition of testing for Marks
— |EC standards used
— CB’s: VDE, TUV, Demko, UL, CSA, others (>50 CB’s)
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Standards Development
» Things to know
— UL standards applicable in U.S. and similar to IEC
— |EC standards are the basis for EN and others
— EN (European Norm) [standard] required for CE marking
— Europe drove standards in past, now it's the Tech Committee (TC)

» Standards process
1. IEC standard published (e.g., IEC 61010-1) and used by some

= (Canada CSA C22.2 No 1010.1
us. UL 61010-1 (future) o
2. EN standard ratified and transposed into national standards <&
= Germany DIN EN 61010-1
Britain BS EN 61010-1
France NF EN 61010-1
3. Conflicting national standards withdrawn (DOW) in EU
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Standards for Test and Measurement Equip

Standard Scope
IEC 61010-1 Safety of Electrical Equipment for use in:
(EN 61010-1) 1) Test & Measurement, 2) Control, 3) Laboratory

“All three in one”!

UL 61010B-1 * Measurement and Test Equipment
(was UL 3111-1)

UL 61010C-1 * Process Control Equipment
(was UL 3121-1)

UL 61010A-1 * Laboratory Equipment
(was UL 3101-1)

* NOTE: UL standards are based on IEC 61010-1:1990, First Edition, with national differences. IEC 61010-1:2001,
Second Edition, now in use in many countries. UL standards to become UL 61010-1 in 2004, based on Second Edition.
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General Hazards Addressed by IEC 61010-1

* Electric shock

* Energy

o Fir

-He:t ZAN ﬁ *‘ ‘é.
* Mechanical

» Radiation

* Liberated gases/chemicals

» Sound




Safety Terms
* Accessible part * Product vs. Component
 Mains « Safety-Critical Components
* Protective Earth (PE)  Comparative Tracking Index (CTI)
* Hazardous Live * Creepage and Clearance Distance
» Low Voltage » Pollution Degree
« Safety Extra-Low Voltage (SELV) < Measurement (Installation) Category
 Normal Condition * Ingress Protection (IP)
» Single Fault Condition * Operator & Service Access Areas
» Basic Insulation * Fixed Equipment
* Supplementary Insulation * Portable Equipment

 Double/Reinforced Insulation * Flammability: V-0, V-1, HB
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Pollution Degree — Environmental Conditions

* Moisture or dust may reduce insulation capability
* Higher degrees = larger distances (PWB'’s, components)

* Pollution Degrees per IEC 61010-1:

1 — No pollution or only dry, non-conductive (no effect)
2 — Temp conductivity caused by condensation expected
3 — Conductive or dry, non-conductive (harsh environmental)
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Measurement Category — Transient Overvoltage

|

cotegory 1Y €t 3| €11 ——» | «1— ¥ Like Poll Degree, higher CAT’s also
EE - Evaluation Engineering Nov 2003 mean larger distances & components!

HVAC
I
| Overvoltage Examples
Working Voltage — CAT | Overvoltage
| 108 o 50V - CAT | 400V
l_i_'_l--ju A00 VAL L [ [‘:| Wall Switch 300V - CAT ” 2’500\/
o Lj— 400V — CAT I 4,000V
| i © " ® 600V — CAT IV 8,000V
| ; [ (3 [ cxamples posoil. Rt 10 stanrd o acalvags.

CAT I — For measurements not directly connect to the Mains, such as telecom, electronic, etc
CAT Il — For measurements that may be connected to Mains voltages (115/230Vac)

CAT lll — For measurements in building distribution such as fixed installation, circuit breakers
CAT IV — For measurements on the primary overhead electrical supply lines (<1,000V)
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Enclosure Rating Systems — Objects & Moisture

IEC 60529 Ingress Protection (IP) System

xi

¢
<

1st Protection from solid objects 2nd Protection from moisture . & s %
digit digit n AA
0 Non-protected 0 Non-protected ¥
1 Protected against solid objects 1 Protected against dripping water IP 54 min typical for industrial area
greater than 50mm
: *
2 Protected against solid objects 2 Protected against dripping water NEMA to IEC Rati ng
reater than 12mm hen tilted up to 15°
L when Ted up NEMA Type IEC Class
3 Protected against solid objects 3 Protected against spraying water
greater than 2.5mm 3 P54
4 Protected against solid objects 4 Protected against splashing 3R P54
greater than 1.0mm water
5 Dust protected 5 Protected against water jets 33 IP54
4 and 4X IP56
Dust tight Protected against heavy seas
6 ? 6 ganstheawy 5 P52
. 7 Protected against the effects of 6 and 6P P67
s 12 and 12K P52
an
- 8 Protected against submersion

ni.com

* Cannot be used to convert IEC to NEMA.
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Hazardous Locations — U.S. and Europe

 “Source” of ignition:

(cFP-2000
11-30VDC, 15A

(€&

DEMKO 02 ATEX 014639X
EEx nCliCT4

°N114

\1 89504A-01

Ambient: -25 ‘C < Tamb <60 °‘C

3G  LISTED

17GN
Process Control System
for Use in Hazardous Locations
Class 1, Zone 2, AEx nC IIC, T4 and Ex nC lICT4
Class 1, Division 2, Groups A, B, C and D-T4

cus @N

/

Temperature
Codes:

T1 (450°C)
T2 (300°C)
T3 (200°C)
T4 (135°C)
T5 (100°C)
T6 (85°C)

— Arcs and sparks in operation of product, like motors, contactors, switching, plug/unplug comp’s
— High temperatures from lamps and lighting fixtures can ignite hazardous materials
— Electrical failure like, burnt out lamp socket or terminal short
« “Class” defines the type of hazard (location examples):
— Class | - Flammable gases, vapors, and liquids (gas refineries, dry cleaners, spray painting)
— Class Il - Combustible dusts (grain elevators, flour/feed mils, Mg/Al plants, spice/coal manuf)
— Class lll - Ignitable fibers and flyings (textile and cotton mills, wood processing)
» “Division” defines severity of hazard (Ex Zone similar to U.S. Division; Class I):
— Div | - Exists all or some of the time under normal operating conditions (greater than 10hr/yr)
— Div Il - Not likely to exist under normal operating conditions (1-10 hr/yr

ni.com
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Safety Concept — Voltage Limits and Insulation

» Safe Voltage Limits (Non-Hazardous):
« U.S: 30Vims and 42.4Vp or 60Vdc max
* Europe (U.S. infuture):  33Vims and 46.7Vp or 70Vdc max

 Basic vs. Double/Reinforced Insulation:

Y Safety-Critical Component (transformer)

/

A 2.7 é@
HAZARDOUS LIVE § ‘ ‘ é NON - HAZARDOUS
> 42.4Vp/60Vde _ < 42.4Vp/60Vdc

B

D = Double insulation PE @ Metal Enclosure,

B = Basic insulation Grounded
PE = Protective Earth
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U.S. and EU Safety Differences

Safety focus differs between experts in the U.S. and Europe,
which may result in differing interpretations of the same standard.

Product Rating Example; EU: 230V, 3A vs. U.S.: 115V, 6A

High Voltage in Europe = "SHOCK” Hazard!
High Current in U.S. @ "FIRE” Hazard!

EU Safety Focus, in order: U.S. Safety Focus, in order:

1. Component approval “Marks”* - 1. Testing & plastics (flammability)
testing in end-product discouraged 2. Component “Marks”* or testing in

2. Construction and design end product

3. Testing 3. Construction and design

*
NOTE: UL and IEC “component standards” are not harmonized in most cases! Hence, 2 marks may be required.

NATIONAL
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Fire Enclosure Tests
» Dangerous Flame Test for Bottom Openings:

| = UL’s Infamous:

“Hot Flaming
Oil Test”

See > http://www.conformity.com/O1 1dangerous.pdf

* Flame Tests for Plastic Materials:

Sample

Horizontal A Q
Burn (HB)

Vertical (V-0, V-1)

ni.com



Design — Safety Design Priorities

1. Safety Critical Components
- Opto’s, relays, xfrm’s, fuses, DC/DC conv’s m
— PWB's, connectors
— Others

2. Construction and Design
— PWB spacings and layout /'\

— Enclosures and materials -
— Labels and documentation

3. Testing

— Dielectric (hi-pot)

— Temperature

— Abnormal’s (shorts, blocked fans), others




I
Design — Safety Critical Components

« What'’s a Safety Critical Component?
— Working voltage (hazardous) >42.4Vp and bridges hazardous to SELV
— Hazardous working voltage and user accessible
— Circuit/thermal protection and others affecting safety

» What do we need?
— Two approval marks (usually): 1) UL and 2) VDE (IEC)/other (UL # IEC)

— Used within ratings and meets end-product standards
— Copy of certificate to verify standard/s, ratings and part number
« What are the pitfalls?
— Spec says it is “approved” but it is “not marked” with UL and VDE
— Accepting non-approved component for test in end product
— Spec says it's “designed to meet” or has “CE’

INSTRUMENTS



Point “A” e.g., PWB
trace, connector pin,
metal enclosure, etc.

(]
o

KK 436
SN AL
9. 9.0.9.9.9, *e

+ Dotted line = Creepage (distance along a surface)
+ Solid line = Clearance (distance through air)

« X=1.0mm for Pollution Degree 2
+ Groove width <X, ignore groove

S
K
oS %%

=
0

Design — Creepage and Clearance

N ’v’v$v” 'v".%' '
9.9.9.9.9.9,
SRS

Point “B”

Surface e.g., PWB

A

SRHKKS

material (plastic)

<X mm

9999




Design - Insulation Values

Creepage and Clearance Distances per IEC 61010-1
BASIC Insulation DOUBLE or REINFORCED Insulation
Pollution Degree 2, Installation Category Il | Pollution Degree 2, Installation Category Il
Working | Clearance | Creepage | Creepage | Working | Clearance | Creepage | Creepage
Voltage in Equip on PWB Voltage in Equip on PWB
rms or dc CTI>100 CTI>175 | rms or dc CTI>100 CTI>175
up to: up to:
50 0.2 1.2 0.2 50
100 0.2 1.4 0.2 100
150 0.5 1.6 0.5 150 1.6 3.2 1.6
300 1.5 3.0 15 |((300)] (33)|(60)]| (33)
T T S —
600 3.4 6.0 3.0 600 6.5 120 /' 65
1000 5.5 10.0 5.5 1000 115~ [\ 200 A4 115

300V spacings on PWB and In Equipment (components, etc)y

Interpolation of creepage is permissible. Creepage shall always be at least as large as clearance. PWB conformal coatings do not reduce creepage.
Al distances in mm and PWB not coated. IEC 61010-1:1990 1%t edition values above. See standards for other insulation tables and to verify values.

ni.com
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Design - Insulation Distance Examples

1) On Printed Wiring Board:

I/O Connector
(300V)

Spacing on PWB for
300V CAT Il Reinforced

!

3.3 mm spacing

P oy L
il
.
.

< Hazlive
section

(<42.4Vp)

Bus connector
(x12V)

SELYV section

2) Opto In Equipment:

6.0 mm creepage
across opto surface,
input to output pins

GROUP B:

CREEPAGE

mmmmm

Figure ()

3) Power/Signal connector In Equipment:

4

Front View

l

Signal Pins (<42.4Vp)

T

Power to signal pins: Creepage = 6 mm, Clearance = 3.3 mm

Power Pins
(300V),
2 places

Side View

ni.com
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Design — Safety Tests

* Type Tests * Routine Tests (production)
— Dielectric withstand — Dielectric withstand
— Ground continuity — Ground continuity
— Input power consumption

— Voltage limits

— Capacitor discharge

— Stability and impact

— Earth leakage

— Temperature rise

— Abnormal and fault Conditions
— Special tests e.g., HazlLoc

Note: Other tests may be required.




Product Certification on ni.com (www.ni.com/hardref.nsf)

Access NI Product Certifications:
1) “Support” tab (top), then “Product Reference” (side bar) and then “Product Certification,”

or type ‘Product Certification’ into “Search” box and click “Go”
2) Now search for product certification by Model Number or Product Line or Taple

2
Il Home | MyM| | Site Helo | My Profile | Cortag /

Y

0 O RN, heeaum - J

NATIONAL
Vmsmumms

[Products & Services  Solutions  Support NI Developer Zone ~ Events  Company

You are here: Support » Product Reference » Product Certificaty f//

A

Product Ce ation
National Instrume #0) products comply with the applll: & International requiremnents for product safety,
electromagnetic coffpatibility (EMC), quality, and for F# hazardous locations. Look for the Markis on the
product label for, / fication of certification.

//

Search All Products Browse All Products
by Model Number) {by Product e)

[ather Respffces

FroductCerification v |

- Datgfhheets and
-

54
DWIEdEEIaSE

7
Product Manuals
4

Certifications

b Drivers and Updates
» Manuals

Symbol Title

e i e CE CE European Union EMC and Safety
= Browse All Product FCC Morth Armnerican EMI
C-Tick Australian EMC

Certfications
- Search All Product C
Cetifications
n

Morth American Product Safety

©
E

- Certification Descriptions b
¥ Dimensional Drawings ® (& DemkoorvDE European Union Product Safety

uL Morth American Hazardous Locations

Ex European Union Hazardous Loca

150 8002 Quality Management System

i Product Certil i Information
Detailed Product Cerification O
Il Product Safety Cetification and Standards Reference Taky
Il Product Hazloc Gertification and Standards Reference T
NI Product EMC Standards and DoCs Reference Tahble




Product Certification — cFP-2000 Example

b Drivers and Updates
P Manuals
vi—!ardware Confarmity and

Schematics

= Declarations of

Canfarrmity

= Dimensional Drawings
p ear 2000 Compatibility
Archive

cFP-2000 product certification links

Il Home | Myl | Site Help | Wy Profils | Contact Ml
= -

NI Developer Zone Events Company

This Document is not yet Rated Rate this Document

cFP-2000 - Product Certification

This product meets the following certifications and standards:

Symbol  Description Certification
CE CE - European Union EMC and Safety Compliance “iew 11.25 MB POF)
The CE mating and Beclaration of C (DoCyis NI's assuring li to the E Unio R rectives and standards for
zlectromagnetic sampatibility (EMC) and praduct safety.
S FCC - Morth Arerican EMI Verification
The Federal Communications Commission (FCC) enacted elect ti (EMI) regulations forvarious electidaic equipment. NI praducts
comply with U.S. and Canadian EMI Class &
(FCC Mark not applisable for Class A products)
[ v} C-Tick- Australian EMC Compliance
The Australian C (AC2) regulations require EMC 1 for products. NI products bear the C\Tick Mark, which
indi li with Australian EM| standards.

UL - Morth Ametican Product Safety Cetification Wiewthe UL Cert

The UL Matk on a product means that it has been safety tasted and meets UL requirements. The olLus Listed Mark indicates compliance with
Canadian and U.5. safety standards, and gives the safety they expest.

Demko orYDE - European Lnian Product Safety Cerdification H view (125 MEB PDF)

Hotified Bodies are acoredited in Europe far product safety testing and ta E Horms (EN) withthe goal to protect the
health of the consumer. Motified Body Marks such as, VDE, TUW and Demka, provide independent EU support for the supplisMCE making

UL - Morth Armetican Hazardous Locations Wiewthe UL Cert
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Frocess Control Equipment for Use in Class [ Zone 0 1 and 2 Hazardous Locations Certified for
Canada
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Product Certification — Examples
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Frocess Control Equipment for Use in Class 1, Zone 0, 1 and 2 Hazardous Locations Certified for
Canada

Guide Informatien

NATIONAL INSTRUMENTS CORP Exg150

11500 H MOPAC EXFRESSWAY
AUSTIN, TX 78755 USA

Clasa I Zone 2, ExaC I C

Field Point Systems conssting of FP-1000, FP- 1001, FP-AL 100, FP-AL 110, FP-AL-111, FP-AQ-200, FP-CTE-500, FP-DI-300, FP-I4-301, FP-LI-330,
FP-DO-400, FP-DO-201, FP-DO403, FP-FWM-520, FP-RLY 420, FP-RTD-122, FP-TB-1, FP-TB-2 FP-TC-120.

Coampact Field Pomt ‘congisting of cFP-2000, cFP-2010, cFP-2020, cFP-Al-100, cFP-Al- 102, cFP-AL-110, cFP-Al- 111, cFP-AQ-200, cFP-AD-
210, cFP-CTR-500, CTR-502, cFP-D{-300, cFP-D1-301, cFP-DI-330, cFP-DO-400, cFP-DO-401, cFP-DO-403, cFP-DO-410, cFP-PWM-520, cFP-PG-
522, cFP-5G-140, FP-RLY-420, cFP-RTD-122, eFP-TC-120, eFP-CB-1, ¢FP-CB-3
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This page describes NI Product Certifications and Standards with links to more info.

Access from links to the right of Marks or from link at bottom of Product Certification page.




Questions and Answers

FOR MORE INFORMATION SEE:
www.ni.com/hardref.nsf




