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EQUIPMENT: Programmable Logic Controllers for use in Burner Controls (PLC) / Combustion

Safety Controls

ITEM: Interim Certification requirements for Burner Controls Incorporating
Programmable logic.

STANDARDS:

CAN/CSA-C22.2 No. 0-M91(R2001) - General Requirements

C22.2 No. 0.4-04 - Bonding And Grounding Of Electrical Equipment
C22.2 No. 0.8-M1986(R2003) - Safety Functions Incorporating Electronic Technology

CAN/CSA-C22.2 No. 199-M89(R2004)

Combustion Safety Controls and Solid- State Igniters for
Gas And Oil-Burning Equipments
CAN/CSA-E60730-1-02 - Automatic Electrical Controls for Household and Similar
use. Part 1 General requirements (Adopted CEI/IEC
60730-1:1999, third edition, 1999-04)

BACKGROUND AND RATIONALE:

This T.I.L has been prepared at the request of the Manufacturers of Programmable Logic Controllers
(PLC), and Combustion Safety Controllers used for monitoring, sequencing, and control of all aspects
of burners for oil, and gas.

1) Scope

a) These requirements supplement those to CSA Standard C22.2 No 199.

b) These requirements apply only to PLC controls that are used in combustion safety
controls for burners.

b) This T.l.L. does not apply to general-purpose non-safety PLC devices.

2) DEFINITIONS

Burner A device or a group of devices that forms an integral unit for the introduction of gas with
or without air or oxygen to the combustion zone for ignition.

Combustion safety control (Flame safe guards) A control that causes the fuel to shut off in the
event of flame or ignition failure.

Software Class C  Control functions which are intended to prevent special hazards (eg; explosion of
the controlled equipment)



Examples of controls, which may include class C functions, are: Automatic burner controls and thermal
cut-outs for closed water heater systems (unvented).

Non —Volatile Memory A storage device not alterable by the interruption of the power to the
memory, for example; ROM (read only memory), FLASH (a type of non-volatile memory which is
capable of being erased electrically and reprogrammed, but only in blocks, as opposed to a one byte
increment), PROM (programmable read only memory), EPROM (erasable programmable read only
memory), EEPROM (electrically erasable read only memory).

3 Requirements

PLC controls using microprocessors that include safety-related software shall be evaluated to the
requirements of APPENDIX ‘H’ of CSA standard E 60730-1 (third edition), and the following apply;

a) A failure in the software during its intended operation shall not result in a loss of declared
protective function by the manufacturer.

b) The overall control operates normally within the declared timings and sequences.
c) The control operates

1. to de-energize the fuel delivery;
circuit within the declared flame failure response time and either establishes safety
shutdown or fails to subsequently initiate a burner startup; or

3. completes the current burner operating cycle normally but will either fail to subsequently
start the burner or establish safety shutdown

d) In the event of power failure, the programmable controller, both hardware and software, shall
not prevent the system from reverting to a fire safe condition, and a safe condition shall be
maintained upon restoration of power.

e) The software for the programmable controller shall reside in some form of nonvolatile storage,
i.e., memory that retains information on loss of system power.

f) Documentation;

Documentation shall be provided at the time of evaluation of PLC. The documentation shall
include
i. Identification: sufficient information to identify each item that is investigated with the
software, for example, identification of software elements shall include the version
number, release number, and date, Microelectronic hardware elements shall include the
part number and revision level.
ii. Design Information:
- User Product Description
- Risk Analysis Approvals and results (FMEA, fault analysis, etc.)
- Programmable system architecture

9) There shall be procedures to maintain and control software changes to the configuration of the
programmable components and critical and supervisory sections of software to facilitate
traceability.



4) Marking
- The marking shall be in accordance with the marking requirements of clause 1.5

(marking and instructions) of CSA Standard C22.2 No 199.
- Software version.

5)  TESTS

The tests out lined in H2 through to H17, including Tables H7, H11.12.6, H11.12.7, and H11.12.7.1 of
Annex “ H” of CSA standard E60730—1 apply.
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