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Presenter Introduction

Speaker

Kent Nelson
Staff Engineer

Background

Kent Nelson is a Staff Engineer at UL Northbrook with over 13 years of Kent Nelson
experience in HVAC-R product safety certification. His diverse

competencies in control and end product requirements bridge the gap
between the component evaluations and their applications in the field.

As a member of the IEC Technical Committee 72 Working Group 1, he has
participated in the development of combustion control requirements in IEC
60730-2-5. He serves as an Alternate on the ASME CSD-1 Standards
Committee, and currently is a Regional Lead Reviewer for Combustion
Controls in UL's HVAC-R, Controls, and Gas Appliances group.

Staff Engineer
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International
Harmonization
of Standards

5
Relevance of Safety Standards
Specific example — New York Telephone Company Boiler
Explosion October 34, 1962.
Article Source: Power Magazine, January 1963
Photo Source: Nine Boiler Accidents, National Board Bulletin, Summer 2003
6
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Revision to UL 353 and UL 372

Standard for Limit Controls (UL 353) and Primary Safety Controls (UL 372) updated to address this hazard.
Historically — UL wrote Standards.

Until recently — UL managed Standards Technical Panels to write Standards specific for the United States...

International Standard Development

Today — Standards are developed globally, where
requested by the manufacturers (e.g., the burner
standards are not being harmonized at this point (UL
295, UL 296, etc.), nor are the boiler standards (UL 834,
ANSI Z21.13, etc.).

International Electrotechnical Commission (IEC) and
International Organization for Standardization (ISO) are
independent, non-governmental organizations.

= Leading global organizations that prepare and publish
international standards for electrical, electronic and
related technologies

= Worldwide organization for standardization

= Objective is to promote international co-operation

= Members are National Committees

= Do not, themselves, provide attestation of conformity

National Board Chiefs Technical Meeting
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|[EC Technical Committees and Standards

Relevant Committees:

= |EC Technical Committee 72 — Automatic Electrical Controls
» Working Group 1 — Burner controls and maintenance of 60730-2-5
+ 60730-2-5 (replaces UL 372, CSA C22.2 No. 199, and ANSI Z21.20)
» Working Group 6 — Temperature and pressure sensing controls
* Includes 60730-2-6, -2-9, and -2-15 (replaces UL 353 and CSA C22.2 No. 24)
» Working Group 12 -- Electrical sensors
» Developing new “Part 2” Standard which could be used for advanced sensors, e.g., O2 Sensors for Fuel/Air Ratio

» Working Group 13 — Expanded use of intelligence in products, and the linking of products by information technology
& wireless solutions (“internet of things” (loT))

» Developing requirements for the “Internet of Things” (IoT)
» Covers topics inclusive of Standards such as UL 5500 (Remote Software Download), UL 2900 (Cybersecurity), etc.
» Burner and Boiler Control and Component Standards are harmonizing with IEC-Based Standards

» End Product Standards (e.g., UL 295, UL 296, etc.) are not harmonizing with IEC-Based Standards and continue to
develop the Legacy regional Standards

9
ISO Technical Committees and Standards
= |SO Technical Committee 161 — Controls and protective devices for gas and/or oil

» 1SO 23550:2018, Safety and control devices for gas and/or oil burners and appliances — General
requirements (typically covered in the US by UL 353 for electronic controls and/or ANSI Z21 Series for
electronic, electromechanical, and mechanical controls)

» 1SO 23551-1:2012 and I1SO 23553-1:2014, Safety and control devices for gas burners and gas-burning
appliances — Particular requirements — Part 1: Automatic and semi-automatic valves (currently covered in
the US by, e.g., ANSI Z21.21)

» 1SO 23551-6:2014, Safety and control devices for gas burners and gas-burning appliances — Particular
requirements — Part 6: Thermoelectric flame supervision controls (Currently covered in the US by ANSI
Z21.78 and UL 60730-2-5 Annex DVKK)

» 1SO 23552-1:2007, Safety and control devices for gas and/or oil burners and gas and/or oil appliances —
Particular requirements — Part 1: Fuel/air ratio controls, electronic type (Currently required for Field
Erected Boilers in Canada per B149.3-15, Cl. 5.4.3 and Annex D; typically covered in the US by UL 353)

10
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120V Example - UL 372 vs. UL 60730-2-5

Today, the IEC prepares the requirements from a Global perspective (for the 60730 Series of Standards, it is with Technical
Committee (TC) 72.

Each National Committee publishes a document for particular countries; for the US and Canada, this document is Bi-
National.

UL publishes the US National Standard, CSA publishes the Canadian Standard, and both Harmonize together

11

Structure of Certifications

BUILDING LEVEL
Regulations and Codes

e.g., International Building Code,
ASHRAE 15, ASME,
NFPA, etc.

Require that ‘Listed and Labeled
equipment’ is used

12
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Structure of Certifications

END PRODUCT LEVEL
Codes and Standards

e.g., ANSI 721.13, UL 795,
ASME BPVC, ASME CSD-1

Require that ‘Listed and Labeled
equipment’ is used; equipment
which is Listed contains Recognized
components

13

Structure of Certifications

PANEL/COMPONENT LEVEL
Safety Standards

e.g., UL 372, UL 353,
UL 60730 Series e.g., MCCZ2 Recognized /

Redquire that ‘Listed’ or MCCZ8 Canadian Recognized

‘Recognized’ components are used

e.g., MCCZ Listed / MCCZ7 Canadian Listed

14
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Structure of Certifications

= Qverlap exists

= Boilers can be Listed Packages or Field
Erected / Inspected

= Components within panel can be evaluated
using field requirements or evaluated as part
of Listed equipment

= Generally, what applies at the larger level can
also be carried to the component level, but not
the reverse

» e.9., ASME stamped component
Can be inspected in the field

» e.g., Primary Safety Control
CANNOT be evaluated only by the field

15

New Category “Burner Management Systems”

The new category enables complex systems containing Safety Controls like Primary Safety Controls, Temperature and
Pressure Limiters, Fuel/Air Ratio Controls, and also non-safety Controls like PLCs, lead-lag sequencing, etc.

16
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Standards Chart

Table of Standards and Editions (last updated 2020-10)

60730 Legacy Control
T Notes
UL CSA UL | CSA ypes
60730-1, 5t Ed. E60730-1:15+A1:2017 va a General Latest Edition
60730-1, 4 Ed. E60730-1:2013 Requirements Previous Edition; used with -2-5
UL 60730-2-5, 3 Ed. o | =8| o
ANSI Z21.20:2014 - C22.2 No. 60730-2-5-14, 15 Ed. | 2 & | 88 | OlVGasBumer | Used with 4% Edition of Part 1
60730-2-6, 31 Ed. E60730-2-6:17 § Pressure Based on IEC 5.0 Edition of Part 1
60730-2-9, 4t Ed. E60730-2-9:2018 g m < Temperature Based on IEC 5.0 Edition of Part 1
N
60730-2-15, 2nd Ed. E60730-2-15:2014 5' o Based on IEC 3.2 Edition of Part 1
<
) Water Level
60730-2-15, 3 Ed. Not yet published [&] Based on IEC 5.0 Edition of Part 1

17

Requirement Alignment

Subject UL 353 /372 CSA C22.2 No. 24 CSA C22.2 No. 199 UL/CSA 60730-X
Spacings UL 840 20
pacing (based on 60664)
Safety Software UL 1998 H.11.12
Thermal Cycling 31C/30C CSA C22.2 No. 0.8 TIL-H18A H.17.1.4
Electromagnetic UL 991 H.26
Compatibility (based on 61000 Series)
Component Faults 31A/30A H.27
Fire Hazard > 15W (H.27
NEC Class 2 CEC Class 2 (27)
Shock Hazard 3.6(b) / 3.9(b) > 30V (H.27)

@

18
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A Note on Safety Software

= Very similar concepts between UL 1998 and
60730 Series

= UL 60730 adds “informative” references to IEC
61508 e.g. V-Model

19

20
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UL 1998
Clause

3,83,
123

4,
122

125
126
6,
7,127

1.1

12.8

11.2

1.3

121

124

Document Requirement

Risk Analysis Approach and Results

Software Development Plan

System Architecture
Programmable Component and

Software Requirements
Specification

Software Design

Software Design and Code Analysis

Tool Documentation
(V &V, Calibration, Bug List and Bug
Fixes, or Third-Party Certification)

OTS Software Documentation
(Description, Version, Usage, Interface;
Vérification & Validation, or Certification;
Bug List)

Test Documentation

(Test Plan, Test Methods, Test
Procedures, and Test Results)

Software Development and Post-
Release Tests

Operational Tests
(Failure Mode and Stress)

User Documentation
Configuration Management Plan

Software Change and Document
Control

Software Identification

Transition

IEC 60730-1
Clause

H.7, Table 1,
66

H.7, Table 1,
68-72

Figure

H.A

H.11.12.3.21

H.11.12.3.22
H.11.12.3.23

H.11.123.2.4
H.11.12.3.3.1

H.11.12.3.3.2
H.11.12.3.3.3

H.11.12.3.4.1
H.11.12.3.4.2

H.11.12.3.4.3

10/8/2020

Document Requirement

Software sequence document

Software Fault Analysis (Risk
Analysis)

Software Development Life
Cycle

Software Safety Requirements
Specification

Software Architecture
Specification

Software Module Design
Specification

Design and Coding Standards
Software Module Testing

Software Integration Testing

Software Validation Testing

Tools and Programming
Languages

Software Version Management
(i.e. Configuration
Management) Plan

Software Modification Plan

Timeline for
Legacy Standards
to IEC Harmonized

Standards

10
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Transition Timeline for Legacy Standards to IEC Harmonized
Standards

= For Product certified to US Standards (e.g., UL 353) or Bi-National US/Canadian Standards (e.g. UL 372/ANSI Z21.20/CSA
C22.2 No. 199), certifications can continue to Legacy Standard until 2023-10-19.

= Products updated before the 2023-10-19 date can remain certified to Legacy Standard after this date (noted on Product iQ).

» The Standard Technical Panel (STP) voted that the change in requirements does not warrant existing products certified to the previous
requirements to be recertified to the recently adopted requirements. Manufacturers have the option of continuing their certifications to the standard
in effect at the time of the original certification if no changes requiring a certification decision are made to the product after the Effective Date.

= Unlisted Components may be certified to Legacy standards after this date, if permitted by the End Product Standard.

= For Product certified to Canadian Standards (e.g., CSA C22.2 No. 24), as of today they must be evaluated to the latest
published Standard (either CSA C22.2 No. 24-15 or CSA E60730-1:15 and the relevant Part 2 (as of April 2018)).

= Documented on http:/ifr.ul.com/

21

22
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Updates in
Field Codes
(e.g., CSD-1,
NFPA 85 & 87)

23

Proposal for Updates to CSD-1 for Transition

24
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Recent Updates to NFPA 85

= From, ‘Origin and Development of NFPA 85:°

» The 2015 edition recognized the use of safety-rated
programmable logic controllers for use with single burner boilers
where they are certified as at least SIL 3 capable according to
IEC 61508, Functional Safety of Electrical/Electronic
Programmable Electronic Safety-Related Systems.

= Controls developed to IEC 61508 are not acceptable for
Listed Burners and Boilers unless also certified to UL 372
or UL 60730-2-5

= Approach between the Standards is essentially different
» UL 372/ 60730-2-5: Deterministic Functional Safety
» IEC 61508: Probabilistic Functional Safety

25

Requirements in NFPA 87

= Similar statement to NPFA 85, except allowing the lower SIL 2
capability

26

13
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Differences
between
UL 353/372
and UL 60730

Differences between UL 353/372 and UL 60730

Spacings

= Functional/Operational (FI) 120Vac Line

= Basic(/Supplementary) (BI)
= Reinforced(/Double) (RI) Neutral

Different Extra Low Voltage Concepts

= SELV - Safety/Separated Extra Low Voltage
= PELV - Protected Extra Low Voltage
= Functional Earth (ISO 60417:5018) (FE)

» Protective Earth (ISO 60417-5019) (PE)

28
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Class 2 Transformer (RI)

Y1 Cap. (RI)

Y2 Cap. (BI
PC Board - (8Y

10/8/2020
24Vac
PELV/FE
SELV/PE
14
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Differences between UL 353/372 and UL 60730

Extra Low Voltage Power Supply Changes

Relay Requirements (15W vs. Class 2)

= Require ‘disconnection type”’ = Legacy — “NEC Class 2”
» Full Disconnection (e.g., for cases of “Marked Off” = Modern — 15W Power Limit / 30V Voltage Limit
position)

(Basic Insulation Spacing and Electric Strength)

» Micro Disconnection
(Electric Strength)

» Micro Interruption
(No Added Quantitative
Criteria)

29

Transition to the Future State of Controls

Transition from separate Functional Safety Standards to embedded requirements in the
IEC-based Standards:
= UL 1998 — Standard for Safety for Software in Programmable Components
» Replaced by UL 60730 Clause H.11.12
= UL 991 - Standard For Safety For Tests for Safety-Related Controls Employing Solid-State Devices

» Replaced by UL 60730 such as Clauses H.17.1.4.2 (Thermal Cycling), H.26 (EMC Tests), H.27 (FMEA), etc.

New Requirements must consider the ‘Internet of Things;” Smart Controls; Data Security; etc.
= |EC 61508 — Functional Safety
» Probabilistic Analysis as compared to Deterministic Functional Safety Analysis of 60730, 1998, 991, etc.
= UL 2900 — Standards for Software Cybersecurity
= UL 5500 — Standard for Safety for Remote Software Updates
» Also represented by UL 60730 Clause H.11.12.4

30
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Field Inspection
of Safety Controls

31

Inspecting Controls in the Field

New Category for Burner Management Systems UL in a Circle
(Category Code XAAF)

‘Four Elements’ to the ‘Traditional’ UL Listing Mark

Note: First characters of File Number

A P The word ‘Listed’
Indicate Certification Type, e.g.:

MH = Miscellaneous Hazard Product Category
MP = Miscellaneous Petroleum
E = Electrical

SA = Safety Appliance File / Control Number M Hxxxxx

32

16
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Inspecting Controls in the Field

‘Enhanced’ UL Certification
Mark has a new format

Allows integration of QR Code
to directly link to Product iQ
Web Page

Customers can build marks at:
https://markshub.ul.com/

33

34
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Introduction
to UL Product iQ
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New: Product iQ

= Replaces “Online Certification
Directory”

= Requires Login

= Significantly more powerful and
easier to use

= As always, available at the
bottom of the UL.com homepage

35

Product iQ Searching

Can search directly by product Standard, e.g. “60730-2-5:"

36

18
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Product iQ Searching

This exposes all Category Code Numbers (CCNs) which contain this in the Guide Information:

37

Protective vs. Operating; Type 1 vs. Type 2

Legacy —

Modern —

60730

38

Limiting controls are ‘safety’
Regulating or Ancillary/Auxiliary Controls are ‘non-safety’
CSD-1
Type 2, Protective Controls are ‘safety’
Type 2, Operating Controls are ‘safety’
Type 1, Protective Controls do not exist (all are safety by definition)
Type 1, Operating Controls are ‘non-safety’

National Board Chiefs Technical Meeting
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Applying Types to Inspection: Example

39

40
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Questions?

SUMMARY:

Class A is non-safety (ancillary control)
Class B includes some safety
Class C is safety (2" order fault tolerant)

UL 372/UL 353 may be prescribed by an End
Product Standard; suitability varies by usage.

Various jurisdictions may adopt different codes
e.g., in Canada C22.1-2015 requires 60730-2-5

10/8/2020
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For more information regarding:
Transition to UL 60730: From UL 353 and UL 372 to IEC-Based Standards

Kent Nelson
Staff Engineer

+1 (847) 664-3935

Kent.Nelson@ul.com

41

Thank you!

42
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