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Markings for Europe

ATEX Directive (94/9/EC) on
Potentially Explosive Atmospheres

(mandatory by July 1, 2003)

CE marking symbol

EU Explosive Atmospheres symbol
ID No. of Notified Body of the QA system

Equipment category
Type of flammable
          substance

II           1           G

CENELEC (European) Directive (76/117/EEC)
(mandatory requirement until July 1, 2003)

Conformity to CENELEC standard
Explosion protected

Protection method - (intrinsic safety)

Temperature class
Gas group (acetylene & hydrogen)

Markings for North America

Option A: (Zone System)
Ex ia IIC T4 (Canada)

Class I Zone 0 AEx ia IIC T4 (U.S.)
Flammable gas or vapour

Conformity to U.S. requirements
Area classification

Explosion protected
Protection method - (intrinsic safety)

Gas group (acetylene &
         hydrogen)

Temperature
    code

Class I  Zone 0    A      Ex       ia      IIC         T4

Option B: (DivisionSystem)

Flammable gas or vapour
Area classification

Gas group -

Temperature
code

A: acetylene
B: hydrogen
C: ethylene
D: propane

Class I        Division 1       Groups                    T4
                                         A, B, C, D

Surface (non-mining) equipment

...

EU marking for
         explosion
         protection
         (optional)

       EEx             ia        IIC        T4

HAZARDOUS LOCATIONS EQUIPMENT MARKING

 PROTECTION METHODS FOR COMBUSTIBLE/IGNITABLE DUST

 ATMOSPHERES

enoZnoisiviD

Canada CSA US
Europe 

CENELEC
International

IEC
Intrinsic Safety - ia 1 C22.2 No. 157 FM3610/UL913 — — —
Dust ignition protection 1 C22.2 No. 25 or E61241-1-1 UL 1203 20 / 21 / 22 EN50281-1-1 61241-1-1
Purged 1/2 — NFPA 496 — — 61241-4
Dust tight 2 C22.2 No. 25 or E61241-1-1 FM3611/UL1604 — — —
Non-incendive 2 — FM3611/UL1604 — — —

Europe (CENELEC), International (IEC)
Standard

Protection Method
Standard

North America Class II, III

 INGRESS PROTECTION (IP) CODES

0 No Protection
1 Objects Greater Than 50 mm
2 Objects Greater Than 12.5 mm
3 Objects Greater Than 2.5 mm
4 Objects Greater Than 1.0 mm
5 Dust-Protected
6 Dust-Tight

First NUMERAL
Protection Against Solid Bodies

0 No Protection
1 Vertically Dripping
2 Angled Dripping (15° tilted)
3 Spraying
4 Splashing
5 Jetting
6 Pow erful Jetting
7 Temporary Immersion
8 Continuous Immersion

SECOND NUMERAL
Protection Against Water
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  ATEX DIRECTIVE 94/9/EC
Equipment
Group

Equipment 
Category and 
Level of 
Protection

Presence of 
Explosive 
Atmosphere

Flammable 
Substances

Correlation 
w ith 
Hazardous 
Areas

M1 - very high level 
of protection

___ ecneserP

M2 - high level of 
protection

Risk of 
Presence  ___

1 - very high level 
of protection

Continuous 
Presence

Zone 0 (Gas 
etc.)
Zone 20 (Dust)

2 - high level of 
protection

 saG( 1 enoZruccO ot ylekiL
etc.)
Zone 21 (Dust)

3 - normal level of 
protection

Unlikely to 
Occur

Zone 2 (Gas 
etc.)
Zone 22 (Dust)

I - Mines

II - Surface

Methane, Dust

G-Gas, Vapours 
Mist; 
D-Dust

 APPARATUS GROUPING
Typical 
Gas/Dust/
Fibres/Flyings

US (NEC)
Canada (CEC)

US (NEC)
Canada (CEC)
IEC, CENELEC

Acetylene Class I, Group A
Hydrogen Class I, Group B
Ethylene Class I, Group C Group IIB
Propane Class I, Group D Group IIA
Methane Gaseous Mines* Group I*
Magnesium Class II, Group E
Coal Class II, Group F
Grain Class II, Group G
Cotton Class III
*not w ithin scope of NEC or CEC

Group IIC

IEC, CENELEC 
do not subdivide 
by material types

Class I - gas/vapour/mist, Class II - dust, Class III - f ibres, f lyings

 PROTECTION METHODS FOR POTENTIALLY EXPLOSIVE GAS/VAPOUR

 ATMOSPHERES

enoZenoZ.viD
Canada

CSA
US

Canada
CSA

US
European 
Norm (EN)

International
IEC

Intrinsic Safety - ia 
(2 faults)

1 C22.2 No. 157
FM3610/
UL913 0 E60079-11

ISA 12.02.01/
UL2279 0 50020 60079-11

Intrinsic Safety - ib
(1 fault)

— — — 1 E60079-11 ISA 12.02.01/
UL2279

1 50020 60079-11

Explosionproof 
Flameproof - d

1 C22.2 No. 30 FM3615/
UL1203

1 E60079-1 ISA S12.22.01/
UL2279

1 50018 60079-1

Purged Pressurized - p 1/2 CSA TIL 13A/
NFPA 496

NFPA 496 1/2 E60079-2 — 1 50016 60079-2

Increased Safety - e — — — 1 E79-7 ANSI/ISA S12.16.01/
UL2279

1 50019 60079-7

Encapsulation - m — — — 1 E79-18 ISA S12.23.01/
UL2279

1 50028 60079-18

Oil immersion - o — — — 1 E79-6 ANSI/ISA S12.26.01/
UL2279

1 50015 60079-6

Pow der f illed - q — — — 1 E60079-5 ANSI/ISA S12.25.01/
UL2279

1 50017 60079-5

Non-incendive/ 
non-sparking

2 C22.2 No. 213 FM3611/
UL1604

— — — — — —

Protection - n — — — 2 E60079-15 UL2279 2 50021 60079-15
Special requirements 
(2 pro tection methods)

— — — — — — 0 50284 —

Europe (CENELEC), 
International (IEC)

StandardProtection Method dradnatSdradnatS

North America Class I

 AREA CLASSIFICATION - DIVISION

VERSUS ZONE
 CEC dna CENaerA fo epyT

(North America)
CENELEC 
and IEC

Continuous Hazard Division 1 or Zone 0 Zone 0
Intermittent Hazard Division 1 or Zone 1 Zone 1
Hazard Under Abnormal Conditions Division 2 or Zone 2 Zone 2
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Certification Marks Acceptable under the  
Electrical Safety Code 
ESA Bulletin 2-7-20

BACL (Bay Area 
Compliance 
Laboratories)

Canadian 
Standards 
Association

Curtis Strauss

DEKRA 
Certification BV

Electrical Safety 
Authority – 
Field Evaluation 
(ESAFE)

FM Approvals LLC

IAPMO Research 
and Testing, Inc.

ICC NTA, LLC

IAPMO Ventures, 
LLC dba IAPMO 
EGS

Internatinal Testing 
Laboratory Inc.

Intertek Testing 
Services

LabTest 
Certification Inc.

Met Laboratories 
(MET)

Nemko North 
America, Inc.

NSF International

OMNI 
Environmental 
Services Inc.

QPS Evaluation 
Services, Inc.

Quality Auditing 
Institute (QAI)

SGS

TR Arnold and 
Associates, Inc.

TÜV Rheinland of 
North America, Inc.

TÜV Süd America 
Inc.

Underwriters’ 
Laboratories of 
Canada (ULC)

Underwriters’ 
Laboratories Inc.

Recognized Certification Markings
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AC&E North 
America Inc.

Attesta 
International Safety 
Certification Inc.

Canadian Group 
for Approval Inc. 
(CGA)

Canadian 
Standards 
Association (CSA)

Electrical Safety 
Authority  
(operating as ESAFE)

International 
Testing Laboratory 
Inc.

Intertek Testing 
Services

LabTest 
Certification Inc.

MET Laboratories

Nemko Canada Inc.

QPS Evaluation 
Services, Inc.

Quality Auditing 
Institute

Q Test  
Inspection Ltd.

SEAC  
Engineering Inc.

TÜV Süd  
America Inc.

TÜV Rheinland of 
North America Inc.

Underwriters 
Laboratories of 
Canada (ULC)

Vision Integrity 
Engineering Ltd.

Recognized SPE-1000 Field Evaluation Marks

AC&E North 
America Inc.

Attesta 
International Safety 
Certification Inc.

Canadian 
Standards 
Association (CSA)

Electrical Safety 
Authority  
(operating as ESAFE)

Intertek Testing 
Services

QPS Evaluation 
Services, Inc.

Recognized Panel-Only* Field Evaluation Agency Markings

* PANEL-ONLY label identifies that the panel has been evaluated to the SPE-1000. It does not cover equipment that is added or connected to 
the panel.
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Attesta 
International Safety 
Certification Inc.

Canadian 
Standards 
Association (CSA)

Electrical Safety 
Authority  
(operating as ESAFE)

Intertek Testing 
Services

Canadian 
Standards 
Association (CSA)

LabTest Certification Inc. 
Date Withdrawn: June 29, 2020

Electrical Safety Authority  
(operating as ESAFE) 
Date Withdrawn: Nov. 11, 2018

LabTest 
Certification Inc.

QPS Evaluation 
Services, Inc.

Underwriters’ 
Laboratories Inc.

Underwriters’ 
Laboratories Inc. 
(UL)

Quality Auditing Institute 
Date Withdrawn: June 1, 2020

Recognized SPE-3000 Field Evaluation Marks

Component Certification Markings that are not Recognized on Complete End-Use Products

Withdrawn Field Evaluation Agency Markings**

** These Field Evaluation marks are only acceptable on products labeled before the withdrawal date. Any product bearing these marks after 
the indicated withdrawal date are considered unapproved and cannot be used or sold in Ontario.

Note: Electrical components bearing these marks may have restrictions on their performance or may be incomplete in construction, and are 
intended to be used as part of a larger approved product or system. The Component Recognition marking is found on a wide range of products, 
including some switches, power supplies, printed wiring boards, some kinds of industrial control equipment and thousands of other product.

Area Classifications
Zone 0 – a location in which explosive gas 
atmospheres are present continuously or are present 
for long periods.

Zone 1 – a location in which:
a. explosive gas atmospheres are likely to occur in 

normal operation; or
b. the location is adjacent to a Zone 0 location, 

from which explosive gas atmospheres could be 
communicated.

Zone 2 – a location in which
a. explosive gas atmospheres are not likely to occur 

in normal operations and, if they do occur, they will 
exist for a short time only; or

b. the location is adjacent to a Zone 1 location, 
from which explosive gas atmospheres could 
be communicated, unless such communication 

is prevented by adequate positive-pressure 
ventilation from a source of clean air, and effective 
safeguards against ventilation failure are provided

Zone 20 – a location in which an explosive dust 
atmosphere, in the form of a cloud of dust in air, 
is present continuously, or for long periods, or 
frequently.

Zone 21 – a location in which an explosive dust 
atmosphere, in the form of a cloud of dust in air, is 
likely to occur in normal operation occasionally.

Zone 22 – a location in which an explosive dust 
atmosphere, in the form of a cloud of dust in air, is 
not likely to occur in normal operation but, if it does 
occur, will persisit for a short period only.
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PID Loop Tuning Tips
DESCRIPTION OF PID UNITS
Proportional Term: is the amount added to the control output based on the current error.
Proportional Gain: is the multiplier Example: If the error is 10 and the Gain is 0.8 then the output will 
change 8%
Proportional Band: is the divider as a percentage Example: If the error is 10 and the Band is 125%, then 
the output is (10*(100/125)) = 8%
Conversion between P-GAIN and P-BAND
P-Band = 100 / P-GAIN
Integral Term: is the amount added to the output based on the sum of the error.
Time Constant: is the time for one full repeat of P-Term Example: If the P-Term is 10% and the time con-
stant is 10 seconds, then the output will ramp up 10% every 10 seconds.
Reset Rate: is the amount the output will move in one second.
Example: If the P-Term is 8% and the reset rate is 0.1 repeats/sec, then the output will move 0.1 * 8 every 
second and take 10 seconds for the full repeat of the P-Term of 8%.
Integral Gain: is the same as the reset rate multiplied by the P-Gain.
Conversion between Time Constant and Reset Rate
Reset rate = 1 / time constant
I-Gain = (1 / Time Constant) * P-Gain 
Derivative Term: is the amount subtracted from the output based on the rate of change of the error.
Time Constant: is the amount of time the controller will look forward
Derivative Gain: is the amount of time the controller looks forward multiplied by the P-Gain 

DESCRIPTION OF PROCESSES
Fast Loops (flow, pressure)
P – Little (too much will cause cycling)
I – More
D- Not needed
Slow Loops (temperature) 
P – More
I – Some (too much will cause cycling)
D- Some
Integrating (level, insulated temp)
P – More
I – Little (will cause cycling)
D – Must (If D is not used, the loop will cycle)
Noisy Loops (any PID loop where measurement is constantly changing)
P – Low
I – Most (Accumulated error)
D – Off (will cause cycling)
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Closed Loop Step 1: KNOW THE PROCESS
Identify the loop you intend to tune and determine the speed of the loop. A rough categorization is as fol-
lows:
Fast Loop has response time from less than one second to about ten seconds, such as a flow loop. Use of 
a PI controller is sufficient.
Medium Loop has a response time of several seconds up to about 30 seconds. Such as a flow, tempera-
ture and pressure loop. Use either a PI or PID controller.
Slow loop has response time of more than 30 seconds, such as temperature or level loops. Use of a PID 
controller is recommended. 
Closed Loop Step 2: KNOW THE CONTROLLER
Identify the units of your PID controller:
P – Proportional Term, can be also called the Proportional Gain (P-GAIN), or Proportional Band (P-BAND).
I – Integral can also be known as a time constant (in minutes or seconds), reset rate (1/sec or 1/min), or 
gain (reset rate multiplied by the proportional gain)
D – Derivative can be the time constant (in minutes or seconds), or derivative gain (derivative gain multi-
plied by the proportional gain).
For this guide assume the following terms: Proportional Gain, Integral reset rate, and derivative gain.
You will have to convert back to you controller units if necessary.
Closed Loop Step 3: WATCH THE RESPONSE
Make a small setpoint change (5%) or wait for a disturbance in the process if no setpoint change can be 
made. Then watch for process variable (PV) and control output (CO) responses. 
• If no visible instantaneous change of control output upon the change of setpoint or no apparent over-

shoot (over damped), increase your proportional gain by 50%. 
• If the Process Variable is unstable or has sustained oscillation, with overshoot greater than 25%, reduce 

proportional gain by 50% and reduce Integral Gain by 50%.
• If Process Variable oscillation persists with tolerable overshoot, reduce Proportional Gain by 20% and 

reduce the Integral Gain by 50% 
• If 3 or more consecutive peaks occur upon the change of setpoint, reduce Integral Gain by 30% and 

increase Derivative Gain by 50%. 
• If Process Variable stays fairly flat and below (or above) the setpoint for a long time, after change of set-

point or beginning of disturbance (long tail scenario), increase Integral Gain by 100%.
Repeat Step 3 until the closed loop response is satisfactory to you.
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Industrial Cybersecurity 
is a Global Imperative
It’s time to join forces.  We are stronger together.

GLOBAL
CYBERSECURITY
ALLIANCE

THE TIME IS NOW

MEMBERS: 

STAY PRODUCTIVE, STAY SECURE

TM

International Society of Automation
                 Setting the Standard for Automation™

Get Engaged!
• Follow our blog: www.isa.org/isagcablog
• Download our white papers and guides: www.isa.org/isagcashare
• Join the End User Council: www.isa.org/endusercouncil

www.isa.org/isagca
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Head Office
110 Snow Blvd., Unit # 2, Vaughan, ON L4K 4B8

Tel: 905-760-9399 or 1-866-342-5222 • Fax: 905-760-9319
Sarnia Office

Tel: 519-336-4482 or 1-866-342-5222 • Fax: 905-760-9319
sales@cbautomation.com • www.cbautomation.com

Automation Inc.

YOUR COMPLETE SOURCE FOR INSTRUMENTATION,
CONTROLS AND INDUSTRIAL AUTOMATION

cbautomation.com
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CGIS represents the highest 
performance valves and 
automation across Canada. 
With over 40 years of experience, we specialize 
in valve selection, repair, and distribution. 
Whether you require an immediate replacement 
or a tailored solution, contact our team today.

Valve Selection, 
Repair, and 
Distribution

T: 289-401-3616  |  E: sales@cgis.ca

cgis.ca

cgis.ca

