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Integrated Mill Systems
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o J[\‘{S INTEGRATED MILL SYSTEMS - MACHINE SAFETY SOLUTIONS
Vision Next Steps. Resistance to Change. T
O u tC 0 I , ' e S O a n Goals and business outcomes of an investment in machine safety solutions

« comply with regulatory requirements of OSHA's General Duty Clause by adhering to
consensus machine safety standards.

. . .
In VeS tm en t In m a Ch In e OSH Act of 1970 SEC.5. Duiies: (a) Each employer (1) shall furnish ro each of his
2y p

y i and a place of employment which are free from recognized hazards
that are causing or are likely to cause death or serious physical harm to his employees;

e +improve the safety of their facility to an acceptable level of risk as defined by the owner
S a e y S O U I 0 n S + take into consideration productivity (OEE - overall equipment effectiveness) when

embarking on a machine safety project.

e refine risk reduction solutions and implementation to meet actual risk reduction as required
by a systematic approach rather than assumed requirements or a universal or minimal
level (i.e. a specification such as, all safety circuits shall be PLd/cat3 or higher).

o «document the thought process and justify the decisions made about their risk reduction
. IMS M efforts in the event this information will be useful later. }
a C I n e a e  protect/improve the company image or brand equity by including and promoting employee
safety in corporate social responsibility efforts.

=enhance the ability to attract and retain a quality workforce by demonstrating a
commitment to worker safety.

The elements the Machine Safety Life Cycle

Risk Assessment
SFRS - Safety Functional Requirements Specification

‘ . p t t .
Risk Reduction Design and Verification
. Installation and Validation
. Mau , Monitor, R g and Continuous Improvement (intention is to
p a r S regularly repeat the process or life cycle)
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PORTAGE COUNTY SAFETY COUNCIL

5 part series on

Manufacturing Safety

W 1. Societal Demands for Safety and " Bl
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Portage County Safety CounC” PORTAGE COUNTY SAFETY COUNCIL
Machine Safety Workshop Part 3 or 5

Risk Reduction Methods and SFRS
Sept. 15, 2021 — Mark Eitzman

* Risk Reduction Methods & Technologies

for Machine Safety
ISO, IEC, ANSI, RIA, etc.

e What are the various means of mitigating Functional Satety Life Cycle
the risk of injury on machines?

* Which are appropriate and most practical
for your application based on the risk
assessment?

* The Safety Functional Requirements
Specification (SFRS).




IMS RiIsk Assessment Documentation

1. Hazard or Risk
1) 5. Maintain Assessment
& Improve " o
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“Customer” “Asset” Risk Assessment

Date of the assessment

Customer/plant address

Safety
Life Cycle

Pic of asset

Risk Assessment author

IMS CYysas *  NFPAT9 - 2018 — Electrical stondord for industrial Machinery

+ 150 13850 - 2015 - Sofety of machinery — Emergency stop function — Principles for desian
*  RIATR R15.306 — 2016 - Technical Report for industrial fobots ond Robo »
Table of Contents 4 - Task-based Risk

A 4. Installation - -
To be Gdded once outline is finalized Risk was estimated based by the risk-calculation method of the severity and p & Validation \, . .
TR15.306 - 2016 (fig. 2). ll fforts wers mads, by those invalved with this risk assessment process, to identify all reasanably 2. Safety _Funcnonal
1.0 Requirements

pisk imated for each taskfhazard by the risk N foresseable tasks and hazards for all mades of operation, whather normal or sbnormal. Givan the Jireme
isk was estimated for each task/hazs & risk 3s3essment taam based o © . . o
¥ practical constraints of 3 finits amount of time and resources toward this risk asssssment effort within Specification

Risk Assessment facilitator/author

‘This task-based/hazard-based risk asszssment was conducted with the

of the machine safety life cycle (fig1.). The purpose was to identify ail fog 1) severity of injury a5 minor, moderate o serious the limits of its scope, it s reasonable to expect that not allscenarios were addressed. Thus, some task 3. Design & Verification
the risk encountered by all who interact with and are affectad by the mi 2] Exposure to the hazard s prevented, low ar high and hazards may not have been discovered and assessed during this risk assessment. In accordance
the scope of this assessment. 3} Avoidance of the hazard as ikely, not fikely/possible or not possil with the consensus machine safety standards, it is recommended that this risk assessment ffort be

repeated on 2 pariodic basis. The fraquancy of the cycle depicted in fig. 1 abov, is determinad by the

The estimation of the lavel of risk was datermined based on the RIA TR R1SS owner of the asset and the associated staff interacting with the machine as part of thg snterprize"

S safety program, policies and procedurss Machine Task/Hazard-Based Risk Assessment
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Risk Estimation/Score In three

Machine Task/Hazard-Based Risk Assessment

ST T AL e

Risk Assessment Team Titlesfioles:
Machine Info. Azsezzment Info.
Marne ! IC: Dalte of Azzessmant:
Plart: Revizion:
D JE— At Scope and limits: MHote: Walidahon 12 requared before EU 15 achieved |test resulls requared].  Third party vahdshion
- XISHNGg & [wilh exising T ik mu“"l"';ngr Future Estimate |wilh proposed Hisk
Reduction M — Existing E Reduction Measuresl i H_wk _Eul_"_‘df -
KR XX lsa ANSHRIA TH R15.306- A TR R15.306
Person Wi nimum 2.5 =
ZonelArea | Task Persond Task Steps Potential Hazards Rof Control Functional g '5 EE - ) ¢
Step pic i ? | circuit Patamco £|ZE Existing Actions ! Measures 3 I
Hazard = required E 8lE S -
- Headted e L
kechanical - Farg fi | : L . i b dous miotion whil
HeaterlFoeklift messwres Lox W of | maving rfu-lhmFa?r;T:sE:;irml E;f:':g: :‘?E;:E E har&‘:lzf::\:ne: o ;?;: ar:zdile;:d mI:.:xpu;cd (5]
FCAhargng | 1114 |Operstor charges s |'0PPetplateon  lcartacting the hardstop barrier onthe 5 53| g | a2 Yes | o | a | Contml % |Fiete's northern iravel inthe evers of a | 53 | E2 3 | x |the hazard incorporating a safely 53 | EO Low
table north oo scigsor lift to be niarthy side of the charge table |dus to Reliable function controlling the charge table
plate loaded - failure of the corkrols to perform a - -
oade lazer zenzor Failing bo debect process zhop rollz, awareness of impending
leadingupstrea edge of plate gutornalic rolion with horrdight

Person.Task.Steps.Hazards

. |
Existing Measures | uture Measures/
g
HHEH
BEHRER
mHER
pun
[EER]
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Risk Estimation/Score In three

states

Seq Examples of Risk Reduction Measures
1 |Alternative Method to Lockout
2 | Area scanner with applied safety distance
3 |Associate Training
4 |Blocking! rigging
5 |Burnp cap
£ |Current Operating Procedures
7 |Cut resistant gloves and sleeves
= = 8 |Face shield
Machine Task/Hazard-Based Risk Assessment T [Fard P
1 T T R L T I p— 10 [Install hard stops
S S . ) o ) S T1_[Install lift assist
12 |Install he-off points
13 |Interlocked enabling device
Hachens inko. [P e 1 [Light curtain installed with applied zafety distance
- 15 [Lockout [zero energy]
Marme ! ID: e 16 |Lockout [situational)
Plark: Flenizior: 17 |FPE
N : . 18 [Robat limited to ranual reduced speed Fard parhy vahdshion
Depariment: RA Scope and limits: 19 [Safety Fence
20 |Safety glasses with side shields ure Fisk E stimate
XXX 21 |Safety harness B RIS 06200
Person Iz a Mini = | 22 |Safeturmnat
ZonelArea | Task Persond Task Steps Potential Hazards Ref Control Earar) e + |23 [Utilize safety-rated safety axis
Step e I Circuit P g 24 |Wear NFP& 7UE required apparel ‘I
Hazard = required Required = - |— ANSI Standard Risk Heduction Measures Below ——- =
! ? ,§ 25 [Awareness devices - awareness barriers g
. : 26 |Awareness devices - amareness signals
L x W of h-‘lec_hwcal hm?r}g from plate I 27 | Awarenezs devices - awareness [safety] signs.
- HeaterForklift measuies L W ol | moving north and Faling to stop unk 28 |Safeguarding methods - safe-distance safeguarding
FCcharging 1114 |Dpersicr ch topirest plate on contacting the hardzstop barrier on the 2 E2 o, 3 Canitral R = Fode — safoholdh F 3 ED L
tabde north erslor charQes 8 | . - ift to be A iabla [ o s Rsliable afeguarding methads - safe-holding safeguarding o
plate loaded e ri i lngdebect Ell] Safeguard!ng rmethiods - SaFe-open_l g Safeguarc_llng
leadinaiupstream ecae of plate 3 |Safeguarding metho_ds - zafe-location safeguarding. _
32 |Complementary equiprnent and rmeasures - emergency stop devices [palm i push buttons or rope f cable pulls)
33 |Cornplementary equiprnent and reasures - safety blocks, locking pins, limmiting ! blocking pins
] 3 [Complermentary equiprment and meazures - slide locks
| 35 |Complementary equiprent and measures - workhaolding equiprment
] Pe rs O n .Ta S k . Ste ps . H a Za rd S 3E |Complernentary eguipment and measures - stopping performance monitor
] 37 |Complementary equiprnent and reasures - process malfunction, detection and ronitoring equiprment
38 |Cornplementary equiprnent and rmeasures - hand tools
39 [Complermentary equiprment and meazures - safety interface [zafety relau] modules
40 [Complernentary equiprment and meazures - safety PESTPLE, safety controllers [including the safetu-bus systermns] qes i d u a I
41 |Complementary equiprment and measures - shields
42 |Complementary equiprnent and rmeasures - enabling devices
43 | Cornplementary equiprnent and rneasures - hold-to-run controls
44 [Complermentary equiprment and meazures - measzures for the ezcape and rescue of trapped persons
BEEHR 45 |Complementary equiprent and rmeasures - meazures For isolation and energy dissipation
BRER 46 |Complementary equiprnent and rmeasures - provisions for easw and safe handling of machines and their heavy component parts
BREE 47 |Complementary equiprnent and rieasures - meazures For safe access bo machinery,
punn 43 |Information for use - signage! awareness means
BERER 43 [Inforrmnation For use - instructions I manuals
BHEE B0 |Orgaruzational - safe work procedures
I 51 |Organizational - supervision
52 |Organizational - perrmit-to-work, systerns.
53 |Personal Protective Equiprnent
54 [Training
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Risk Reduction Measures

“Hierarchy of Remediation” — “Hazard Control Hierarchy”

1. Prepare for and Set Limits
of the Assessment

'

2. \dentify Tasks and Hazards

'

3. Assess Initial Risk

[ Risk Scoring Systems

4. Reduce Risk

[Hazard Control Huerarchy]

5. Assess Residual Risk

[ Risk Scoring Systems

7 N\

'\.\ Acceptable? /)
™

/

O

\

New or Next Hazard?

7. Validate Solutions

'

8. Results / Documentation

The Risk
Assessment
Process

Assessment

Complete '

AMERICAN NATIONAL STANDARD

B11.0 — 2020 (Annex — A)

Table 6 — Potential Effects/Additional Characteristics of Risk Reduction Measures

3 : Possible Effect on Risk Possibly
Risk Reduction Measures Factors susceptibie to:
Probability (even when properly applied)
Hierarchy =8 P P g
3 3 .
S be g 2B rawe | GO
Classification Type n |wal <sl 08
Limiting Interaction modify the process to eliminate/reduce human interaction . . .
Most Eliminati replace task, increase clearance . .
Preferred imination
Inh;re[;‘ltly Safe energy magnitude reduction L b i
y Design
(Redesign) automated material handling . . . . . .
Substitution use less hazardous chemicals . . .
reduce force, speed, etc. through selection of inherently safe components . .
Separation fixed guards, shields . . . .
. . Detect / Control Access Interlock devices, presence sensing devices . . . .
Engineering
Controls : two-hand / single actuating controls . > . . .
(Guards Control Hazardous Motion - - -
2 .
Devices aad enabling devices, jog controls o ® 9.
Control Restricting Operation controlled selection of operating modes i ®
Function:
unctions) Monitor / Limit Hazards speed / force monitoring and limiting . . . .
Emergency Action emergency stop devices . - . .
awareness barriers . . . .
Awaren.ess Meas (Wamings & awareness signals (audible and/or visible) . . . .
Instructions)
awareness signs / markings . . .
Information for Use P
- ) (Training & Procedures) safe work procedures, training . . .
Administrative
Controls Administrative Methods safe-holding safeguarding method . . .
Supervision supervisory control of configurable elements . . .
Control of hazardous energy isolation of hazardous energy . . . .
Least Tools hand tools . . . . .
Preferred B s
PPE safety glasses, hearing protection, gloves . o B . .




Keeping People Safe Around Machinery — s

Rule #1: Rule #2:
If access to the machine If the machine is running,
is needed, turn it off keep people away

LOTO / Isolate Hazardous Energy Machine Guarding




[ 1. Prepare for and Set Limits

\ of the Assessment
Risk Reduction Methods - -
. - - ~---l» 2 Identify Tasks and Hazards SO S
Hierarchy of remediation A ;
| r . i
Person.task.step.hazard - 3. Assess Intal Risk :
Re-evaluate - - > |
Task [ Risk Scoring Systems ‘ |
' ) ]
 Fundamental question... , >
. . . .. : 4. Reduce Risk |
* |s this a maintenance or minor servicing task? - ~. =
: Hazard Control HaerarchyI s !
5. Assess Residual Risk = g
Risk Scoring Systems == E
LOTO / Isolate Hazardous Energy Machine Guarding : * i
S—— No _( 6. Residual Risk N N |
e Acceptable? l i
Minor servicing must be routine, repetitive and integral to the operation of the system. , :
Minor Servicing Exception - 29 CFR 1910.147 (a)(2)(ii) ' New or Next Hazard? Lo L
) ) . » Regulation: Machine Guarding or alternative protection means Must provide alternative | : i
M’";” ’-Ser:tcetl;'_xcepttlon minor jams, minor tool changes & adjustments, exchange measures that offer . oo ness ||
0 Lockout fagou « Requirement: Protect operators from machine production effective protection 7. Validate Solutons | Y
hazards when performing minor servicing
« Tasks: Minor servicing such as clearing jams, loading parts, etc. , ‘
’ g Asse
8. Results / Documentation Con
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Risk estimation/rating determines the

recommended primary risk reduction measure

ANSI B11.0 2020

AMERICAN NATIONAL STANDARD B11.0 — 2020 (Annex - A)

RIA TR R15.306-2016

Table 6 — Potential Effects/Additional Characteristics of Risk Reduction Measures

Table 4 - Minimum risk reduction measures as a function of the risk level = T —— — Feseb TR oo o
Ri 5 k R Ed uc t i on R i g k LE Ve | e > Prob.ability - (even when properly applied)
Measure MEDIUM | LOW [ NEGLIGIBLE Examplos $ | 8ol B8l 38 raure | Emor/
EI . t Classification Type o W2l <6 o8
M DSt imination Limiting Interaction modify the process to eliminate/reduce human interaction . . .
Preferred) | sybstitution Use of one or a combination of these ety e | EiMInaton replace task, increase clearance B
. - . nherently Safe itude reducti . . .
Limit Interaction risk reduction measures are required by Design e"f’gy :::9”"(“ - : ”j:_“"
1 - Redesil automated material handling . . . . . .
- 453 p"m ﬂr}f means tCl rEdUCE ﬂSkS. . D Substitution use less hazardous chemicals . . .
Sﬂfﬁg ua rdl ﬂg.l'l Aﬂ‘}l’ Gf_ the "E'k reduce force, speed, etc. through selection of inherently safe components . .
SRP/CS reduction measures Separation fixed guards, shields . . . .
Com p lementa ry that would reduce — Detect / Control Access Interlock devices, presence sensing devices . . . .
i . . i Controls : two-hand / single actuating controls . . . . .
E:::z Etrli:: Use of one or a combination of these 23&2'}; EIHE level may (Cuares i enabling devices, jog controls . . . .
1 1 Devices and d
Wa rﬂi ngs a ﬂd .n Sk re_{lu Etl_ﬂn ITH_}HS ures ma I-l"r b& u SEd be u SEd Conyrol Restricting Operation controlled selection of operating modes . .
.Iﬁi. g M In co ﬂ]l.l ﬂ['.tlﬂn Wlt h th ed hD"‘rE r Sh ’ Funcions) Monitor / Limit Hazards speed / force monitoring and limiting . . . .
Wareness Weans | raqyction measures but shall not be Emergency Action emergency siop devioss A S| m|
Administrative used as the primary risk reduction 4 awareness barriers RN .
Least Controls measure. ﬁ\\\:tar:;rt‘iz ?\SS)M eans (Wamings & awareness signals (audible and/or visible) ® d 2 o
Freferred PPE awareness signs / markings . . .
l(q.fr‘;m:g"g !fDor :)::J::ures) safe work procedures, training . . .
Administrati
'gg:f:,?swe Administrative Methods safe-holding safeguarding method . . .
Supervision supervisory control of configurable elements . . .
. Control of hazardous energy isolation of hazardous energy . . . .
Note - Early 2023 published update to == e . T .
PPE safety glasses, hearing protection, gloves . . . . .

RIA TR R15.306 with further harmonization of
ISO 10218-1,2 and ANSI B11




®» »| Recommended Voluntary Standards for

N'1)] Machine Safety Design and Integrations

ANSI B11.0-2020 Safety of Machinery
RIA TR R15.306-2016 — Safety Requirements — Task-based Risk Assessment

Methodology
* [ ANSI B11.19-2019 Performance Requirements for Risk Reduction Measures e ——
* | ANSI/ASSE 7244.1 - 2016 The Control of Hazardous Energy Lockout, Tagout A
and Alternative Methods | SueelMuchinery
« ANSI B11.20-2017 Safety Requirements for Integrated Manufacturing e s
Systems  anc
* | ANSI/RIA15.06-2012 — Safety Requirements for Industrial Robots and Robot A
Systems - -
« NFPA79-2018 Electrical Standards for Industrial Machines i * e
« NFPA70e-2021 Standard for Electrical Safety in the Workplace = | R G VERSION
* ANSI B11.26-2018 (Machines - Functional Safety For Equipment: General mm—— i
Principles For The Design Of Safety Control Systems Using ISO 13849-1) & ( &
* 1SS0 13849-1-2008 Safety of machinery — Safety-related parts of control - Sy cEwadibery
systems Part 1: General principles for design = el

ISO 13849-2-2012 Safety of machinery — Safety-related parts of control
systems Part 2: Validation

IEC 62061-2005 Safety of machinery — Functional safety of safety-related

electrical, electronic and programmable electronic control systems
ISO 14120-2015 General Requirements for the design and Construction of Fix
and Moveable Guards

bsi.




Safety Functional Requirement

Specification - SFRS

Al Awareness/Administrative/PPE
ex Ausible g molion [ Localion [ ex Fumace chars able
C—— : Risk Reduction | ex Redwoe probubilty of crasking Srom in-nansing rip poirds om sutomatic movement of rolls on table by
Functional Frproving svordatilty with an sudibie waming pror (o the ibation of mosor

SAFETY FUNCTIONAI B e [ e T W | ] [ —
REQUIREMENT SF1 Engineering Controls — Safety Control Function f:;:m‘““ ..: T ":“ - - - - -

Description of | ax Feducs probatiléy of crusing fom inmusning me poins om auts Associated sk | 4y e - task-sgeciic stansard cperitig and riainnince pecosduss tranng e sl othir aPectes pecpls

SPECIFICATIO

Document Revision History safety function | movement of s on charga tabe reduction [santIR0n, maiseance, by-Fianders, oiz) Zonb systas conpeling FCBOR Lons Bhat sent 3 cutput sgnal 1
|n'tegrated = — = 1 Risk Inetal Rk | Exsting Ak methods the audithe device peor i imifating sstorated motion, PPE
Mill Systems C#ifititht, Customer, facility, line/machi | reference . Risk masasumast cocfile and e u (9.0.55) ey e | pre— oton on charge tatie
{ roware
{ horm agnermal PR . 30urd Should Be WAgue I ambient emviroament, Should Start 5 Secords pAor 10 motion, (0 be kowd enowgh
| = Use in mades of Operaiion | Oparation | Wetskabon | Commissioning Notes and lomg mecugh 1 progary wam fected peopie weimeg » E
operation Yes Yes [™ Yos Yes Yes desmad hagareus per ANSI 311 TRS
Document B ¢ mm:m . maruial rese! Of 25, 2006 ¥ RA pReTIESAE
Image — Overview picture and/or drawing of layout/x Iinput Safety Device

| functions — Piace symbol of each SF, G, A on pic/dwg
| & A Saariner on nodh west somer and Bbove Remaos chmpt tikle

w Salety-Faced Programmatie Costroler or safuty sy SRe F——

Refe

Domaestic and internaticnal safety standards were Output Safen Device
Functicnal Requirement Specification. Safety stand
Standard Humber [ Hardware sty comtacions b umace rolies ———
121002012 Safety of machrery — T ar
Sty ol e -} Triggering Event 0 Presarcs SHeChon by ara Scanner G1 — — ysical l“ "mm“
T3845-12008 Safedy ol iachirary - x Ancillary Intertadi £ Autbis alarm 3l osilortd red 1 presnce SHACED B waming Al - =
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Safety Functional Reqguirement Specification -
SFRS

Engineering study of the application before the
design of the solution;

» Feasibility of the proposed measures

* Requirements to ensure compliance with;

» Regulatory requirements (laws)
* Voluntary standards for the designs

Create a common bid to design document
* Integral to Ts & Cs of a contract

Used in the validation plan/task following
commissioning

 Documents decisions made with the information
available at the time




P

Safety Functional Requirement

Specification - SFRS

Details on a controls solution

* Triggering event
 Safe state

* Reaction/stop time
* Diagnostics

Circuit performance
* Reset

Standards followed

Engineering Controls — Safety Control Function
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Machine Guarding

AMERICAN NATIONAL STANDARD

B11.0 — 2020 (Annex — A)

Table 6 — Potential Effects/Additional Characteristics of Risk Reduction Measures

Minor Servicing

Exception

Lockout/Tagout |

. - Possible Effect on Risk Possibly
Risk Reduction Measures Factors susceptible to:
Probability (even when properly applied)
Hierarchy ‘E : o £
Classification Type v Won <c O2
Limiting Interaction modify the process to eliminate/reduce human interaction . . .
o replace task, increase clearance . .
Elimination - :
Inherently Safe energy magnitude reduction . . .
by Design - -
(Redesign) automated material handling . . . . . .
Substitution use less hazardous chemicals . . .
reduce force, speed, etc. through selection of inherently safe components . .
Separation fixed guards, shields . . . .
) ) Detect / Control Access Interlock devices, presence sensing devices . . . .
Engineering
Controls ) two-hand / single actuating controls . . . . .
(Guards Control Hazardous Motion ) - -
: ’ enabling devices, jog controls . i . .
Devices and
Control Restricting Operation controlled selection of operating modes . .
Functions ) - L L
) Monitor / Limit Hazards speed / force monitoring and limiting . . . .
Emergency Action emergency stop devices . . . .
awareness barriers . . . .
Awaren.ess Means (Wamings & awareness signals (audible and/or visible) . . . .
Instructions)
awareness signs / markings . . .
Information for Use -
- . (Training & Procedures) safe work procedures, training . b .
Administrative
Controls Administrative Methods safe-holding safeguarding method . . .
Supervision supervisory control of configurable elements . . .
Control of hazardous energy isolation of hazardous energy . . . .
Tools hand tools . . . . .
PPE safety glasses, hearing protection, gloves . . . . .




When should safety be
addressed?

« ANSI B11.0-2020 safety of Machinery)

 Collaboration of Supplier/User of
Equipment/Machine

* Risk assessed & mitigated at each
stage

* Inherently by design

« Suggest that this in contractual
layout (Ts & Cs)

AMERICAN NATIONAL STANDARD

B11.0 — 2020
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Figure 5 — Example of Machinery Lifecycle Responsibilities




Safety by Design/Redesign

Elimination of the hazard or risk

. . Possible Effect on Risk Possibly
Risk Reduction Measures Factors susceptible to:
Probability (even when properly applied)
Hierarchy ‘E . 5 oo
— =
2|22 T2l 28| rawee | frerl
Classification Type w |Won| <s| OL
Limiting Interaction modify the process to eliminate/reduce human interaction . o .
o replace task, increase clearance . .
Elimination _ :
Inherently_ Safe energy magnitude reduction . . .
by Design ) :
(Redesign) automated material handling o o o o o o
Substitution use less hazardous chemicals . o .
reduce force, speed, etc. through selection of inherently safe components . .

» often a mechanical or process alteration
* modify the machine, ex. — location of lube line and zerk fittings
* use a robot/automation

* product substitution
* raw direct material or secondary product like lubricant




Safety by Design/Redesign

Elimination of the hazard or risk
- ANSI B11.19-2019

* Location of where personnel perform work

* Modifying, containing or redirecting how and/or where energy is
released %pressure/steam safety relief valve)

* Reducing the energy available/accumulated
e kinetic
e potential
* electrical

* Rerouting processes or hazards

* Locating inside an inaccessible, permanent and substantial section of
the machine; locating in an elevated area or on an inaccessible balcony.

* Combining risk reduction measures to achieve acceptable risk for a
given task;

. Lededsli_gning or automating of tasks to eliminate human interaction or direct
andling;

* Re-configuring or modifying machinery or equipment:
* elimination of pinch or nip points by increasing clearances

* Elimination of shear points or offset edges




Inherently Safety by Design

ANSI B11.19-2019

* Inherently safe by design: A design measure that reduces risk, which is not

susceptible to a malfunction that will increase the risk of harm.

* Prevention though design

» Safe-opening safeguarding method
 When work piece is in place, no room for human (in part or whole)
» Typically includes an engineered control (guard)
» Safe-location safeguarding method
* Put hazard out of normal reach (horizontal/vertical)
» Separate area/room/vault
 Minimum gaps to avoid crushing of parts of the human body
 ANSIB11.19-2019 Table 1
 Maximum gaps to avoid exposure to hazards
« ANSI - US =1/4” (~6mm)
* 1SO — EU = 4mm (~5/32")
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When should safety be
addressed?

« ANSI B11.0-2020 safety of Machinery)

 Collaboration of Supplier/User of
Equipment/Machine

* Risk assessed & mitigated at each
stage

* Inherently by design

« Suggest that this in contractual
layout (Ts & Cs)
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Table 6 — Potential Effects/Additional Characteristics of Risk Reduction Measures

; : Possible Effect on Risk Possibly
Risk Reduction Measures Eactors susceptible to:
Probability (even when properly applied)
Hierarchy ‘E , ' &
Examples o S o 2 o| 3 i Eailure Error /
e o x5 >c| ©F Misuse
Classification Type " wo <af Oc
Limiting Interaction E I . . d h h d . . .
Iminated the hazara or o | o
Elimination
Inherently Safe o . . .
by Desin reduced the severity of P B e e B .
(Redesign)
Substitution Conseq uences . L L]
L] L
Machine Guardi ng Separation fixed guards, shields . . . .
. . Detect / Control Access Interlock devices, presence sensing devices . . . .
Engineering
1 1C1 Controls two-hand / single actuating controls . . . . .
M Inor Se rVICI ng (Guards Control Hazardous Motion ) ) )
Devices ahd enabling devices, jog controls . . . .
Exce pt|0 n Control Restricting Operation controlled selection of operating modes . .
Functi
unctions) Monitor / Limit Hazards speed / force monitoring and limiting . . . .
Emergency Action emergency stop devices . . . .
awareness barriers . . . .
Awaren.ess Means (Warnings & awareness signals (audible and/or visible) . . . .
Instructions)
awareness signs / markings . . .
Information for Use -
Administrative (Training & Procedures) safe work procedures, training . . .
Controls Administrative Methods safe-holding safeguarding method . . .
I Supervision supervisory control of configurable elements . . .
OCKO Ut/ agOUt Control of hazardous energy isolation of hazardous energy . . . .
Tools hand tools . . . . .
PPE safety glasses, hearing protection, gloves . . . . .
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Table 6 — Potential Effects/Additional Characteristics of Risk Reduction Measures

. - Possible Effect on Risk Possibly
Risk Reduction Measures Factors susceptible to:
Probability (even when properly applied)
Hierarchy ‘E : o £
Classification Type v Won <c O2
Limiting Interaction modify the process to eliminate/reduce human interaction . . .
o replace task, increase clearance . .
Elimination
Inherently Safe energy magnitude reduction . . .
by Design
(Redesign) automated material handling . . . . . .
Substitution use less hazardous chemicals . . .
reduce force, speed, etc. through selection of inherently safe components . .
M a Ch | ne G ua rd | ng Separation fixed guards, shields . . . .
) ) Detect / Control Access Interlock devices, presence sensing devices . . . .
Engineering
1 1C1 Controls two-hand / single actuating controls . . . . .
M Inor Se FVICI ng (Guards Control Hazardous Motion ) - -
Devices ahd enabling devices, jog controls . . . .
Exce pt|0 N Control Restricting Operation controlled selection of operating modes . .
Functi ; - o o
unctions) Monitor / Limit Hazards speed / force monitoring and limiting . . . .
Emergency Action emergency stop devices . . . .
awareness barriers . . . .
Awaren.ess Means (Wamings & awareness signals (audible and/or visible) . . . .
Instructions)
awareness signs / markings . . .
Information for Use -
Adminictrative (Training & Procedures) safe work procedures, training . . .
Controls Administrative Methods safe-holding safeguarding method . . .
I Supervision supervisory control of configurable elements . . .
OCKO Ut/ agOUt Control of hazardous energy isolation of hazardous energy . . . .
Tools hand tools . . . . .
PPE safety glasses, hearing protection, gloves . . . . .




Keeping People Safe Around Machinery — s

Rule #1: Rule #2:
If access to the machine If the machine is running,
is needed, turn it off keep people away

LOTO / Isolate Hazardous Energy Machine Guarding




Engineering Controls

; ; Possible Effect on Risk Possibly
Risk Reduction Measures — susepibete
Probability | (even when properly applied)
. A
Hierarchy ] C|
Exampl 6 | 0o/ 203¢ Error
Xampies g 2007 0 09! Fail
W Q0 Yel| ralure .
- 0| x3|2¢c| 95 Misuse
Classification Type O |Wo <o 0
Machine Guarding Separation fixed guards, shields . . . .
o Detect / Control Access Interlock devices, presence sensing devices . . . .
Engineering
Controls _ two-hand / single actuating controls o | o | e . .
(Guards Control Hazardous Motion . —
o enabling devices, jog controls ’ ’ ’ ’
Devices and
Control Restricting Operation controlled selection of operating modes ’ .
Functons) Monitor / Limit Hazards speed / force monitoring and limiting . . . '
Emergency Action emergency stop devices ’ ’ ’ ’
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V1)) Machine Guardin

e Fixed Guards

* Movable Guards

e Switches &

Interlocking Devices

e Control Functions

» Safety Distance & Stop

Time Calculations

(separating)

INTERNATIONAL

STANDARD 14120

Second edition

Safety of machinery — Guards
— General requirements for the

design and construction of fixed and

movable guards

INTERNATIONAL ISO
STANDARD 14119

Second edition
3-10.01

Safety of machinery — Interlocking
devices associated with guards —

ANSI B11.19-2019

American National Standard

Performance Requirements for Risk Reduction Measures:
Safeguarding and other Means of Reducing Risk

ANSI-Accredited Standards Developer and Secretariat.

B11 Standards, Inc.
POB 890905
Houston, TX 77269, USA

APPROVED: 11 OCTOBER 2019

by the American National Standards Institute
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Board of Standards Review
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Principles for design and selection

Sécurité des machines — Dispositifs de verrouillage associés  des
protecteurs — Principes de conception et de choix

INTERNATIONAL 1SO
STANDARD 13857

Second edition
2019-

Safety of machinery — Safety distances
to prevent hazard zones being reached
by upper and lower limbs

Sécurité des machines — Distances de sécurité empdchant fes
membres supérieurs et inférieurs d'atteindre les zones dangereuses 4119.20

Reference number
ﬁ 150 13857:2019(8)
-~

Electrical Standard for
Industrial Machinery

INTERNATIONAL ISO
STANDARD 13850

Safety of machinery — Emergency
stop function — Principles for design

Sécurité des machines — Fonction d'arrét d'urgence — Principes
de conception

Reference number




Purpose of a fixed guard/shield

(separating guard)

Prevent contact — the safeguard must prevent bodily parts from coming in contact
with moving parts

Secure — safeguards must not be easily removed or tampered with to prevent
bypassing (tool required to remove)

Protect from falling or discharged objects — must ensure that objects do not fall into
or be discharged from the machine

Create no new hazard — any safeguard that impedes the worker from performing
their job quickly and comfortably may soon be overridden or removed.

Maintain visibility — The guard shall not obscure necessary view of work area
AND

Allow safe operation of the machine — all workers on the machine should be able to
perform their assigned task quickly and safely without the need to remove, modify
or bypass the safeguarding functions.




Fixed Guards / Shields

 Permanent part of the machine
e Perimeter (distance guard) or on-machine

ANSI B11.19 — 2019 -Performance Requirements for Risk
Reduction Measures

ISO 14120-2015 General requirements for the design and
construction of fixed and movable guards

» Captive fastener's that require a tool to operate
Must be able to withstand calculated impact forces
Must comply with the Depth of Penetration Test (gotcha stick)

* Must meet the AUTO test o 2
* Must not be able to reach the hazard by reaching Around, Under, o T
Through or Over N o openng

* Not only for fixed guarding but all safety functions ::g:.s.;‘;"-‘”’ i 1

* Take into account reasonably foreseeable misuse (removing X i

the guard and allowing the machine to be run) R

* Maintain visibility gy

Reference guide for use on Barrier Guards with Openings l%tﬂﬁgﬁc\' oz j
. [ QMR e == e
ol Porritd J\hllillll\\|||||I|HT|||>I‘|7|2|5 nlllnlil:lci:ilullImTll|I|Hl|l|I|IITJlLIIIullHJlHT.HIHH RN Jﬁallﬁ:?f;ﬁ[ﬂ:ﬁ;l.ﬁ%ﬁ;ﬁi‘fﬁ?ﬁ?ﬁﬁii?%%?f?ﬁmj|.|.||T|\\|,|||”\|,||T,““?:-|mm,|mm,|?::f“;|"::i I|IJLTTII|I1Hls:olTl:lu-i|||||lml||||1
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Table 6 — Potential Effects/Additional Characteristics of Risk Reduction Measures

Minor Servicing

Exception

Lockout/Tagout |

. - Possible Effect on Risk Possibly
Risk Reduction Measures Factors susceptible to:
Probability (even when properly applied)
Hierarchy ‘E : o £
Classification Type v Won <c O2
Limiting Interaction modify the process to eliminate/reduce human interaction . . .
o replace task, increase clearance . .
Elimination - :
Inherently Safe energy magnitude reduction . . .
by Design - -
(Redesign) automated material handling . . . . . .
Substitution use less hazardous chemicals . . .
reduce force, speed, etc. through selection of inherently safe components . .
Separation fixed guards, shields . . . .
) ) Detect / Control Access Interlock devices, presence sensing devices . . . .
Engineering
Controls ) two-hand / single actuating controls . . . . .
(Guards Control Hazardous Motion ) - -
: ’ enabling devices, jog controls . i . .
Devices and
Control Restricting Operation controlled selection of operating modes . .
Functions ) - L L
) Monitor / Limit Hazards speed / force monitoring and limiting . . . .
Emergency Action emergency stop devices . . . .
awareness barriers . . . .
Awaren.ess Means (Wamings & awareness signals (audible and/or visible) . . . .
Instructions)
awareness signs / markings . . .
Information for Use -
- . (Training & Procedures) safe work procedures, training . b .
Administrative
Controls Administrative Methods safe-holding safeguarding method . . .
Supervision supervisory control of configurable elements . . .
Control of hazardous energy isolation of hazardous energy . . . .
Tools hand tools . . . . .
PPE safety glasses, hearing protection, gloves . . . . .




Keeping People Safe Around Machinery — s

Rule #1: Rule #2:
If access to the machine If the machine is running,
is needed, turn it off keep people away

LOTO / Isolate Hazardous Energy Machine Guarding




Administrative Controls

; . Possible Effect on Risk Possibly
Risk Reduction Measures Eactors susceptbleto:
Probability (even when properly applied)
Hierarchy %‘ SEREr
— ]
SECLHET
Classification Type  |Wa<a| 08
i awareness barriers ¢ | 0| '
Awarenless eans (\amings & awareness signals (audible and/or visible) o | ' '
Instructions)
awareness signs / markings o |0 '
Therest - .

Information for Use y

- safe work procedures, training o | '
.| (Training & Procedures)
Administrative
Controls | Administrative Methods safe-holding safeguarding method o | ’
_ Supervision supervisory control of configurable elements o |0 '
Lockout/Tagout Control of hazardous energy isolation of hazardous energy v e ' '
Tools hand tools . o | . '
The rest

PPE safety glasses, hearing protection, gloves ' o | . '



ANSI/ASSE Z2244.1-2016

The Control of Hazardous Energy Lockout, Tagout and Alternative Methods

* March 1973 First meeting of Accredited
Standards Committee Z244. First published

March 1982

* Sept. 1989 OSHA promulgated 29 CFR1910.147
and used Z244.1 as a principle reference

The Control of Hazardous Energy
e Alternative methods and risk assessment have
received additional attention to emphasize
their importance in the energy control process

Lockout, Tagout and Alternative Methods




Requirements of a Lockout/Tagout Program

O® © Q0O

Machine-Specific Employee Training Audit Overall LOTO Policy Proper LOTO Devices
Procedures Program

15



OSHA's Control of Hazardous Energy

regulation mandates:

* A machine must be locked out any time one of the following
conditions occur:
* An employee must remove machine guarding.
* An employee bypasses a guard, interlock, or other safety device.
* An employee places part of their body in harm’s way.

* An employee performs any servicing or maintenance work
* Repairing a machine
* Lubricating parts inside the machine
* Making machine adjustments or major tool changes
* Inspecting and addressing a machine for
errors, jams, or other problems




When LOTO is NOT required

e Cord and plug equipment where all of the following are true
* Electrical energy is the only hazardous source

* Electrical energy is under the exclusive control of the employee performing the
work.

e Disconnect must be a plug

* located near enough to the equipment that it cannot be energized without
the authorized employees knowledge.

* LOTO is not needed for minor servicing activities if:
* The activity must be conducted during the equipment’s normal operations
* The activity must be routine, repetitive, and integral

. . . . Minor Servicing
* Alternative measures must be used to provide effective protection equal to or .
beyond LOTO Exception

* Shall provide justification and team-based risk assessment




* Any source of energy associated with a hazard identified by a cross-
functional team-based audit
* Electrical
Mechanical
Hydraulic
Pneumatic
Chemical
Thermal
e Other energy

(DANGER

HOT

TS



* Electrical

* Pneumatic

* Water (WAGES)

* Gas

* Steam

* Other liquids (fuels, chemicals, product)




Non-Lockable Energy Sources

* Documented for employee to dissipate and control — awareness and
administrative controls

Potential Energy

Verify all capadtors have discharged before service. If service is required on the

Capacitance A capacitors an additional 5 minute wait is required after remaving all sources.

Potential Energy Be sure to lower all parts to lowes position or install blocks in raised postion before
Gravity attempting to service machine.

Potential Energy ﬁ Springs can store energy.
Spring Be sure to release spring tension before attemptingto sewvice machine.

Hydraulic Energy Hydraulic equipment can store energy. Check to ensure all hydraulic pressure gauges

read zero pressure before proceeding.
Thermal Energy Be sure to wait until heat has dissipated from machine until cool to touch before
senvicing. Wear proper PPE before beginning wark:,
Kinetic Energy g‘% Be sure towait until all moving parts have come to a complete stop. If necessary, use

a block or chain to prev ent equipment from maoving while servicing.




Written LOTO Procedure
Sequence of Lockout (8 steps)

. Notify all affected employees that servicing or maintenance Is
required on a machine or equipment and that the machine or
equipment must be shut down and locked out.

. The authorized employee shall refer to and understand [the
LOTO procedure]

. If the machine or equipment is operating, shut it down by the
normal stopping procedure

. De-activate the energy isolating device(s) so that the machine
or equipment is isolated from ALL of the energy source(s).




Written LOTO Procedure
Sequence of Lockout (8 steps)

5. Lock out the energy Isolating device(s) with assigned
iIndividual lock(s) & devices.

6. Stored or residual energy must be dissipated or restrained by
methods such as grounding, repositioning, blocking, bleeding
down, etc.

/. Test to ensure that the equipment is disconnected from the
energy source(s).

8. Return operating control(s) to neutral or "off" position after
verifying the isolation of the equipment.

The machine or equipment is now locked out




Written LOTO Procedure Seguence for
Restoring Equipment to Service (5 steps)

. Check the machine or equipment and the immediate area around the
machine to ensure that nonessential items have been removed and that
the machine or equipment components are operationally intact.

. Check the work area to ensure that all employees have been safely
positioned or removed from the area.

. Verify that the controls are in neutral.

. Remove the lockout and/or blocking devices and reenergize the machine
or equipment.

. Notify affected employees that the servicing or maintenance is
completed and the machine or equipment is ready for use.

Return LOTO devices to their authorized storage location




ANSI/ASSE 7244.1-2016

The Control of Hazardous Enerayv
Lockout, Tagout and Alternative Methods

* An established LOTO program?

* Does task require access to machine/ No
* Is energy required during the task? o

* If yes to all document the thought
process and justification.

Establish hazardous energy
control program

y

Tasks requiring access to
machine, equipment or
process

Perform and document risk
assessment

A

Modify task, machine,
equipment or process

or tagout

Alternative Methods = minor servicing exception

Review by qualified person
(if needed)

Is risk of performing
the task acceptable?




Machine Guarding

Minor Servicing

Exception

Lockout/Tagout

AMERICAN NATIONAL STANDARD

B11.0 — 2020 (Annex — A)

Table 6 — Potential Effects/Additional Characteristics of Risk Reduction Measures

Risk Reduction Measures

Possible Effect on Risk

Possibly

Factors susceptible to:
Probability (even when properly applied)
Hierarchy ‘? : o Lo
Classification Type n wn < OF2
Limiting Interaction modify the process to eliminate/reduce human interaction . . .
o replace task, increase clearance . .
Elimination - -
Inherently Safe energy magnitude reduction . . .
by Design - _
(Redesign) automated material handling . . . . . .
Substitution use less hazardous chemicals . . .
reduce force, speed, etc. through selection of inherently safe components . .
Separation fixed guards, shields . . . .
) ) Detect / Control Access Interlock devices, presence sensing devices . . . .
Engineering
Controls ) two-hand / single actuating controls . . . . .
(Guards Control Hazardous Motion - - .
. ’ enabling devices, jog controls . . . .
Devices and
Control Restricting Operation controlled selection of operating modes . .
Functions ) . L L
) Monitor / Limit Hazards speed / force monitoring and limiting . . . .
Emergency Action emergency stop devices . . . .
awareness barriers . . . .
Awaren_ess Means (Warnings & awareness signals (audible and/or visible) . . . .
Instructions)
awareness signs / markings . . .
Inforln’!atlon for Use safe work procedures, training . . .
- . (Training & Procedures)
Administrative
Controls Administrative Methods safe-holding safeguarding method . . .
Supervision supervisory control of configurable elements . . .
Control of hazardous energy isolation of hazardous energy . . . .
Tools hand tools . . . . .
PPE safety glasses, hearing protection, gloves . . . . .




Emergency Stop Function —

General Requirements
1ISO 13850:2015(E) 4.1.1

. Th_e_pu:cpose is to avert actual or impending emergency situations
arising from the behavior of persons or from an unexpected
hazardous event.

* |s to be initiated by a single human action.
* does not require the consideration of the resultant effects

* Shall be available and operational at all times.

* Shall override all other functions and operations in all operating modes of the
machine without impairing other protective functions

* |t shall be maintained until it is manually reset

* Hazardous movements and operations of the machine are stopped in
an appropriate manner

e Can initiate other functions other than stopping to minimize the risk of harm
* Reversal or limitation of motion, rate of braking, etc

* Actuation shall not create any new hazards




Emergency Stop - locations

* |ISO 13850:2015(E) 4.3.2 An emergency stop device shall be
located:

* at each operator control station
» except where the risk assessment indicates that this is not necessary;

e at other locations, as determined by the risk assessment, e.g.:
* at entrance and exit locations;

» at locations where intervention to the machinery is needed, e.qg. operations
with a hold-to-run control function;

 at all places where a man / machine interaction is expected by design
(loading / unloading zone for example).




Stops - cessation

of machine motion

e Normal StOp - The stopping of a

machine, initiated by the control system, at the
completion of a cycle.

* Emergency stop - The stopping of a

machine, manually initiated, for emergency
purposes.

* Protective or safety stop - The
stopping of a machine initiated by an
engineering controls device for risk
reduction purposes.

 These definitions are harmonized across all
of the standards

9.44 Comparison of Stop Functions
Table 2 offers an explanatory comparison of the different

B11.19-2019

types of stop functions.
Table 2 — Comparison of stop, emergency stop, and protective stops
(Informative)
Normal Stop Emergency Stop Protective Stop
ANSIB11.19 3.101.3; 841 3.101.2; 8.4.2; 1012 3.1014; 843
reference
Location FPersonnel have quick, Personnel have quick, Located such that an individual
unobstructed access. unobstructed access. cannol access the hazard.
Required on all operator Required on all operator Determined by the safety
slations stations and other locations as | distance formula (see also, 9.6
determined by a risk and Annex H).
assessment
Ir:“iﬂt:“'“ of stop Manual or automatic Manual only Manual or automatic
signa
Stop category™* 0 1or2 0 or 1 only 0,1,0r2

Circuit performance

As determined by a documented risk assessment

Typically single channel

(non safety-rated)

Minimum single channel safety
rated contrals. Greater
performance may be required

Typically control reliable, see
also, 9.2

Circuit reset Manual only Manual only Manual or automatic (hardware
or software)
Manual suspension | Allowed (for cycle Not allowed Allowed (for muting, modes of

circuit and overnde
related start functions

hazards in the span of control
and override all other functions
and operations in all modes

and mute completion, elc.) operation, set up, elc.)
Use frequency Variable; frequent (every | Infrequently; only in emergency | Variable; frequent (every cycle)
cycle) to infrequent situations or for other to infrequent. Typically a stop
immediate stop purposes command is only issued when
a safe condition is not present
Effect De-energize the relevant | Remove all energy sources lo Remove or control energy

sources to the hazard in the
span of control and override all
other functions and operations
in all modes associated with the
hazard in the span of contral

Final removal of
power

Electromechanical or
solid-state components

Electromechanical components
or solid-state components
designed for safety functions

Electromechanical or solid-
slate components designed for
safety functions




Stop Categories

* Category 0 - an uncontrolled stop by immediately removing power to the machine
actuators. (Additional braking can be necessary)

* Category 1 - a controlled stop with power to the machine actuators available to
achieve the stop then power is removed when the stop is achieved.

* Category 2 - a controlled stop with power left available to the machine actuators.

 These definitions are harmonized across all of the standards.

* Applies to all controllable power sources electric, hydraulic and
pneumatic that produce motion.

* Type and category applied is determined by the risk assessment.



Normal stop function (cat O, 1, 2)
Emergency stop function (cat O, 1)
Protective stop functions (cat 0, 1, 2)
Categories of stops

« Category 0 - uncontrolled stop by immediately removing power
to the machine actuators.

 Category 1 - controlled stop with power to the machine
actuators available to achieve the stop then power is removed
when the stop is achieved.

« Category 2 - controlled stop with power left available to the
machine actuators.

Reference the risk assessment and machine
operation

ANSI B11.19-2019

INTERNATIONAL IS0
STANDARD 13850

Electrical Standard for ek e
Industrial Machinery s b

COPYRIGHT PROTECTED DOCUMENT

See also, NFPA 79, ANSI B11.26,
ANSI B11.TR4, IEC 61508, IEC
62061, and 1ISO 13849 Parts 1
and 2 for guidance regarding how
to design safety functions.



Span of Control — determined by a layout

analysis B11.0 — 2020 (Annex — J)

* The assignment of estop spans of
control shall be determined taking
into account the following:

a) the physical layout of the machine,
based on the visible area of the machine;

b) the possibility to recognize hazardous
situations (e.qg. visibility, noise, odor),

c) any safety implications relating to the
production process;

d) the foreseeable exposure to hazards; “ . -1 17 [
e) the possible adjacent hazards. ne BT 2




Span of Control — determined by a layout

analysis — ANSI B11.0 Annex J, ISO 13850

e Task/hazard identification PO BRI

* Task zone
* Physical area where people will do a task

* Control zone (for engineered controls)
* interlock devices
* presence-sensing devices
* emergency stops
* enabling devices
* hold-to-run controls 2 e
° resets 3 section of machine or machine

* Each span of control can cover section(s) of a
machine, an entire machine or a group of
machines

e Spans of control may overlap

e Estops must be clearly depicted by graphics not
text

Figure 1 — Examples demonstrating the concept of span of control




Machine Guarding

Minor Servicing

Exception

Lockout/Tagout

AMERICAN NATIONAL STANDARD
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Table 6 — Potential Effects/Additional Characteristics of Risk Reduction Measures

Risk Reduction Measures

Possible Effect on Risk

Possibly

Factors susceptible to:
Probability (even when properly applied)
Hierarchy ‘? : o Lo
Classification Type n wn < OF2
Limiting Interaction modify the process to eliminate/reduce human interaction . . .
o replace task, increase clearance . .
Elimination - -
Inherently Safe energy magnitude reduction . . .
by Design - _
(Redesign) automated material handling . . . . . .
Substitution use less hazardous chemicals . . .
reduce force, speed, etc. through selection of inherently safe components . .
Separation fixed guards, shields . . . .
) ) Detect / Control Access Interlock devices, presence sensing devices . . . .
Engineering
Controls ) two-hand / single actuating controls . . . . .
(Guards Control Hazardous Motion - - .
. ’ enabling devices, jog controls . . . .
Devices and
Control Restricting Operation controlled selection of operating modes . .
Functions ) . L L
) Monitor / Limit Hazards speed / force monitoring and limiting . . . .
Emergency Action emergency stop devices . . . .
awareness barriers . . . .
Awaren_ess Means (Warnings & awareness signals (audible and/or visible) . . . .
Instructions)
awareness signs / markings . . .
Inforln’!atlon for Use safe work procedures, training . . .
- . (Training & Procedures)
Administrative
Controls Administrative Methods safe-holding safeguarding method . . .
Supervision supervisory control of configurable elements . . .
Control of hazardous energy isolation of hazardous energy . . . .
Tools hand tools . . . . .
PPE safety glasses, hearing protection, gloves . . . . .




1. Prepare for and Set Limits
of the Assessment

.

‘ RISK

Risk Reduction Methods

Probability : Severity
e
|

[———— 2. |dentify Tasks and Hazards

Hierarchy of remediation

3. Assess Initial Risk

Re-evaluate . =
Task [ Risk Scoring Systems

» Tasks/Hazards in all modes of operation i

4. Reduce Risk

* Fundamental question... ma [ TT—r—
e |s this a maintenance or minor servicing task? !

5. Assess Residual Risk

]
Risk Scoring Systems

LOTO / Isolate Hazardous Energy Machine Guarding *
- — No_( 6. Residual Risk N,
.r‘ Acceptable?
Minor servicing must be routine, repetitive and integral to the operation of the system. ,
2 T . - ; Y
Minor Servicing Exception - 29 CFR 1910.147 (a)(2)(ii) 1o New or Next Hazard? | -
. . . » Regulation: Machine Guarding or alternative protection means Must provide alterna oot .
Mmtor fer::cetixceptt:on minor jams, minor tool changes & adjustments, exchange measures that off . ton NSM' |
0 Lockout fagou + Requirement: Protect operators from machine production effective protect, 7. Validate Solutions | @ 70 Y
hazards when performing minor servicing
» Tasks: Minor servicing such as clearing jams, loading parts, etc. *
; Asse
8. Results / Documentation Con




Minor Servicing Exception @SHA

and Health Administration
.osha.

1910.147 (a)(2)(ii)(B) o

Note: Exception to paragraph (a)(2)(ii): Minor tool changes and adjustments, and other minor servicing
activities, which take place during normal production operations, are not covered by this standard if they are
routine, repetitive, and integral to the use of the equipment for production, provided that the work is performed
using alternative measures which provide effective protection (See Subpart O of this Part).

1. Performed during normal operations

2. Is routine, repetitive and integral to the
use of the equipment for production

3. Just as effective — does not increase risk

ANSI / ASSE Z244.1 control of Hazardous Energy - Lockout/Tagout and Alternative Methods




P

Minor Servicing Exception

1910.147 (a)(2)(ii)(B)

https://www.osha.gov/dts/osta/lototraining/tutorial/tu-overvw.htmi

UNITED STATES I

DEPARTMENT OF LABOR

A to 7 Index | Newsroom | Contact Us | FAQs | About OSHA

OSHA £ sHAre  BYE, Ne-,v:\er:ter EJRrss Feeds UNITED STATES

Occupational Safety & Health Administration ~ We Can Help what's New | offices @SHA DEPARTMENT OF LABOR AtoZ Index | Newsroom | Contact Us | FAQs | About OSHA
Home Workers Regulations Enforcement Data & Statistics Training OSHA SHA ~
Publications Newsroom Small Business Anti-Retaliation @ cwive_Gv.) BN QuickTakes R
e —————— | Occupational Safety & Health Administration ~~ We Can Help What's New | offices @QSHA
&Tools Home :  Lockout/Tagout Standard | Preamble | Directive | Interps | Case Law | Credits Home Workers Regulations Enforcement Data & Statistics Training

L D c k uut / Ta gnut Publications Newsroom Small Business Anti-Retaliation
LOTO Hame  Tutaria) Interactive Case Studies Abaut This Tool

- | eTools Home :  Lockout/Tagout Standard | Preamble | Directive | Interps | Case Law | Credits
Links to other HOT TOPICS

Web sites with

bl Relationship of 1910.147, The Control of Hazardous Energy
(Lockout/Tagout) Standard, to Subpart O, Machinery and .
Machine Guarding Standards S CASE STUDIES
Web sites with

information on j
LoTo Overview

ole

Interactive Case Studies

Tutorial HotTopics About This Tool

Minor Servicing Exception For More on

Topic:

Related case studies
Definitions

Preamble highlights
Lockout/Tagout standard
Lockout/Tagout directive
Letters of interpretation
Relevant case law

Some servicing operations performed during normal production
operations are excepted from coverage under the Lockout/Tagout
standard. This exception is referred to as the minor servicing
exception. The Lockout/Tagout standard is not intended to cover
minor servicing activities that are necessary to carry out the
production process provided that associated danger zones are
properly guarded. The machine guarding standards in Subpart O
cover these types of operations.

In this section, a series of case studies are presented for you to review. Each of the case studies is based
on descriptions of Lockout/Tagout inspections derived from compliance interpretations, court decisions,
Review Commission decisions, and inspection files. Following each case study scenario, you can walk
through a series of questions and make decisions concerning the proper application of the Leckout/Tagout
standard. After providing your answer, you will see an explanation that identifies and discusses the correct
response.

‘When navigating through the Interactive Case Studies, keep in mind that the menu to navigate case studies
and select specific questions for each case study is accessible from the individual "Case Study Discussion”
page. This will allow the user to select case studies and questions in any order deemed appropriate for the
user.

The Lockout/Tagout standard contains specific criteria that must be met for the minor servicing exception to
apply. Minor tool changes and adjustments, and other minor servicing activities that take place during
normal production operations, are not covered by the standard if they are routine, repetitive, and intagral to
the use of the equipment for production, provided that the work is performed using alternative measures
which provide effective protection. The case studies presented are:
If the servicing operation is routine, repetitive, and must
be performed as part of the production process, the
employer must use alternative protective methods or
safeguarding devices (such as remete oilers and specially
designed servicing tools), to protect employees.

. Printing Press Roll Cleaning

Automotive Component Lubrication Robofics
Replacement of Nitrogen Pressure Vessel Seals
Multiple Energy Control Procedures

Sour Water Pipeline Repairs

Steel Mill Teeming Car Repairs

Sk

—_—

CraL L

I R


https://www.osha.gov/dts/osta/lototraining/tutorial/tu-overvw.html

P

Practicability/Justification

nnnnnnn

Practicability /Justification Evaluation of Alternative Methods of Hazard ous Energy Control

! |PIant}Depanment}Ama:

Describe the minor servicing task to be conducted. (Use a sepamte form for each individual task requiring an alternative means)

N of alternative methods

Persons performing this task and their formal roleftitle: Describe each person’s level of autho nzation and training:

* IMS Practicability/Justification
Evaluation documentation
* based on ANSI Z244.1 2016 Annex L — -

Sample Alternative MethOdS H } Descrbe lockout'simpact to the process, production and its potential effect on risk to persons and equipment:
Practicability/Justification Evaluati
* Elements of T e e e |
- o o - - el e . If no risk assessment has been dnne,ist_bdw the known hazands and possible consequences (harm to person [s) or eguipment). _
justification/practicabili . = s
* Details on the task/people f

* Routine, repetitive, integral to operati
 LOTO’s impact to normal production
* LOTO procedure or list of hazards

* Bestis arisk assessment

 Efficacy of proposed alternatiW .
* Elimination of other options ; _

* Those responsible 90| <o franeice comganyios

Evaluation date/revizion:
Authorized Manager Name/title: [Sgnidate:

Explain why this task must be done during the normal preduction operations:
4.1 |How/whyis this consider integrol to the operotion of the machine®:
4.2 |Explain how itis considered routine

List/describe the other potential option(s), besides the alternative means being considered, and why those are not practicable/ ustifiable:

Evaluation team members names, titles/ mles/company and managerial sign-off.
Hame/ftitle: Company/Raole:
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Table 6 — Potential Effects/Additional Characteristics of Risk Reduction Measures

. - Possible Effect on Risk Possibly
Risk Reduction Measures Factors susceptible to:
Probability (even when properly applied)
Hierarchy ‘E : o £
Classification Type v Won <c O2
Limiting Interaction modify the process to eliminate/reduce human interaction . . .
o replace task, increase clearance . .
Elimination
Inherently Safe energy magnitude reduction . . .
by Design
(Redesign) automated material handling . . . . . .
Substitution use less hazardous chemicals . . .
reduce force, speed, etc. through selection of inherently safe components . .
Machine Guardi ng Separation fixed guards, shields . . . .
) ) Detect / Control Access Interlock devices, presence sensing devices . . . .
Engineering
1 1C1 Controls two-hand / single actuating controls . . . . .
M Inor Se FVICI ng (Guards Control Hazardous Motion ) - -
Devices ahd enabling devices, jog controls . . . .
Exce pt|0 N Control Restricting Operation controlled selection of operating modes . .
Functi ; - o o
unctions) Monitor / Limit Hazards speed / force monitoring and limiting . . . .
Emergency Action emergency stop devices . . . .
awareness barriers . . . .
Awaren.ess Means (Wamings & awareness signals (audible and/or visible) . . . .
Instructions)
awareness signs / markings . . .
Information for Use -
Adminictrative (Training & Procedures) safe work procedures, training . . .
Controls Administrative Methods safe-holding safeguarding method . . .
|_ k T I Supervision supervisory control of configurable elements . . .
OCKO Ut/ agOUt Control of hazardous energy isolation of hazardous energy . . . .
Tools hand tools . . . . .
PPE safety glasses, hearing protection, gloves . . . . .
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PORTAGE COUNTY SAFETY COUNCIL

5 part series on

Manufacturing Safety

Defining Best-In-Class Performance

' 1. Societal Demands for Safety and
Productivity - Sept. 1

« 2. Regulatory Compliance (laws and

standards) and Risk Assessments - Sept 8 T
« 3. Risk Reduction Methods, Technologies and 3 Y
Techniques for Machinery Safety - Sept 15 :C)SHA
% 4. Engineered Controls and Safety Circuits —
Sept 22 * o, @ L e
5. Installation, Validation and Post 7 Safety%%
Commissioning Management of Change - @Ay Life Cycle Y

: ; e : !S ) R ; .
t 4. Installation - hﬁﬂ. P /&
| & Validation 8 —_— .
2. nal
3. Desi



Portage County Safety Council
Machine Satety Workshop Part 3 or 5

Risk Reduction Methods
and SFRS (Safety Functional Requirements Speciﬁcation)
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Integrated Mill Systems

Mark Eitzman
216.339.2583 meitzman@integratedmillsystems.com




