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Aptiv Machinery EHS Checklist
Instructions

This document has been assembled to validate the environmental, health and safety requirements for equipment purchased new, transferred or rebuilt for use by Aptiv
employees.

Checklist questions are aimed at making sure the Design-in specification has been followed and that the equipment was reviewed at the Supplier, at the plant and released
with Safety Sign Off Tag

The following tabs are required to be completed for ALL machinery/equipment:
Section 1-3 RISK ASSESSMENT
Section 4 CONTROLS
Section 5 GUARDING
Section 6 LOTO - LOCK OUT/ TAG OUT
Section 9 ERGONOMICS
Section 10 INDUSTRIAL HYGIENE

Other sections must be completed if applicable to the machine/equipment being considered for safety release.
[Fill out the header of the Section 1-3 completely and fill-in only the equipment name on the succeeding tabs
Questions pertaining to the content of the ISO Safety of Machinery Standards should be directed to the Global EHS Specialist

All items in the following checklist having a 'RED' status must be addressed and signed off by the site EHS Coordinator
A "NA" answer means there is a reason explained in the comments section as to why the task is NA. (for example NA due to consulting with Global EHS Specialist).
The ISO Safety of Machinery Standards can be accessed through the APTIV ANSI Library

lInstructions on where to store after completing document:
These completed records are to be posted at Bussiness Unit Bill of Process or equivalent upon sign-off by the installing plant EHS Staff.

When printed, this document is nncontrolled unless properly identified as controlled 1/23
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(Equipment picture if available)

3. Risk Assessment and Risk Reduction - ISO 12100

Have the limits of the machinery, which include the intended use and any reasonably foreseeable
25 |misuse thereof, been determined?

A B C D E
AP a e e e O R A e eme
1
, |Equipment Name Asset Tag #
5 |Supplier's Name
, |Equipment Manufacturer Name Project (Roster) #
5 |Aptiv Site Department
[ 6| Responsible Engineer Segment
7 Production Bussiness unit
—Completed by: - — — : -
s Fire/Security (if identified in the Risk Assessment) Product Line
9 Environmental, Health and Safety Building Block
10
| 11|* The questions below are divided by ISO/IEC Safety of Machinery Standards.
[ 12] Not all standards apply to each piece of equipment. Date Completed: Date Completed:
13
— Items to check: Choose YES, NO or N/A
15
' Q '
16 i G c
17 enera
1g|Has a DfEHS Risk Assessment been performed? (HOGP_4-3_SE_01-F02_EN)
19 |Have the machinery manuals, schematics and general labelling been provided in the local language of the installing site?
20 |Has the Global EHS Specialist or designee been consulted for local EHS regulatory requirements or certifications?
»1 |For EU equipment - is the CE mark posted and the respective compliance declaration available?
2. Hierarchy of Co
Has the risk remaining after protective measures have been implemented identified? Must be addressed through machine labelling,
training and procedures or personal protective equipment. (For those hazardous tasks where the employees are not protected by the
machine safety and there is some remaining risks a SOP should be written)
Identify where required on the risk assessment and note where requirements are documented. (EEA must provide in the Work
2 Instruction)

Safe Operating Practice
HOGP 5-3 SE 22

Machinery Hazard identification and risk assessment
(HOGP_4-3 SE_01-F02 EN)

26 |Does the RA identify the hazards and associated hazardous situations?

,7|Does the RA estimate the risk for each identified hazard and hazardous situation?

2g|Does the RA evaluate the risk and provide decisions about the need for risk reduction?

29 |Are the hazards and risk associated with the hazard reduced by means of protective measures?

Have employees been trained on the equipment use, as operators, maintenance, engineering, and all other affected people,
30 Jaccording to SOP, W, Maintenance Plans, etc.?

When printed, this document is nncontrolled unless properly identified as controlled
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A B C D E F
AP a e e e on 4 Co 0
1
, [Equipment Name 0 Asset Tag #
3 |Supplier's Name 0 0
» |Equipment Manufacturer Name 0 Project (Roster) #
5 |Aptiv Site 0 Department ) ) ) )
; ; (Equipment picture if available)
6 Responsible Engineer Segment
7 Production Bussiness unit
— Completed by: - SR R . -
s Fire/Security (if identified in the Risk Assessment) Product Line
9 Environmental, Health and Safety Building Block
[ 10]
| 11|= The questions below are divided by ISO/IEC Safety of Machinery Standards.
12| Not all standards apply to each piece of equipment. Date Completed: Date Completed:
13
14 .
— Items to check: Choose YES, NO or N/A
15
16 ed S ale ~fara -
17 B 0 O electio O 13849 Performance Level de 0
Is the safety Performance Level (PL) or Safety Integrity Level (SIL) and category defined according to the hazard identified on the
18 |risk assessment?
19 |Are all the safety devices used safety Rated?
20 |1s the color code for push button actuators according table 2 of the IEC 60204-1?
M E-stop - (SRP/CS) / 1SO 13850
2 is the e-stop PL minimum PLc or SIL1?
23 Is the e-stop category 0 or 1?
Location: is the e-stop located at all places where a man/machine interaction is expected by design (e.g. loading or unloading
24 |zOnes?
25 |Is the e-stop actuator intended to be actuated by hand, mounted between 0.6 and 1.7m above access level (e.g. floor level,
26 Are the actuator or the background labelled with text or symbols?
27 Is the emergency stop function maintained until it is manually reset?
28 Is The actuator of the emergency stop device colored RED and the background colored YELLOW?
M Two hand control - ISO 13849-1 Two hand Control safety requirements
Does actuation of the two hand control devices occur within a certain time limit of each other,
30 |not exceeding 0,5 s?
a1 Does the machine stop upon release of either one or both of the control devices?
2 is the sepatarion of the 2 hand controls according the the ergo check list?

When printed, this document is uncontrolled unless properly identified as controlled
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A. -

Equipment Name

Asset Tag #

Supplier's Name

0

o (oo

Equipment Manufacturer Name

Project (Roster) #

Aptiv Site 0

Department

Responsible Engineer

Segment

Production

Bussiness unit

Completed by:
P y Fire/Security (if identified in the Risk Assessment)

Product Line

Environmental, Health and Safety

= The questions below are divided by ISO/IEC Safety of Machinery Standards.
Not all standards apply to each piece of equipment.

Building Block

Date Completed: Date Completed:

R R
_bwl,\,l,_\locoloo |\| |m [N FN (R [N} -

.
o

16

— [tems to check:

0
a o dale

o0

O

o0
N

arding - 1ISO 12100, ISO 14120, ISO 14 O

Is there access to moving parts?

Choose YES, NO or N/A

(Equipment picture if available)

Are guards appropriate for the type of hazard?

Does the guard create or introduce a new hazard?

Is the Guard's gaps sizes according to the international standard?

Do the guards prevent access to the hazard zones

Are the guards designed without sharp edges, corners, or other hazardous projections

Are fixed guard only removable by use of a special tool?

Is the guard interlocked with the control system of the machine?

Light Curtain - ISO 13855

Is the light beam separation distance adequate for the body part to be detected?

Safe Distances calculation

Does the installation of the light curtain create any dead zones which allow access of a body part?

Is the light curtain the proper distance from the hazard zone?

31

32

Light curtains or scanners used for cycle initiation: Is there a required separate start control/reset to initiate the machine cycle if
the machine has been stopped by the tripping function of the light curtain/scanner?

Interlocks / sensors - 1SO 14119
Is the installed sensitive protective equipment and interlock suitable for the application?

When printed, this document is nncontrolled unless properly identified as controlled
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A. a ' )

Equipment Name

Supplier's Name

Equipment Manufacturer Name

o|o|o|o

Aptiv Site

Responsible Engineer

D E F
ection 6 Lo O ag O OTO
Asset Tag #
0
Project (Roster) #
Department . . . .
(Equipment picture if available)
Segment

Production

Bussiness unit

Completed by:
P y Fire/Security (if identified in the Risk Assessment)

Product Line

Environmental, Health and Safety

= The questions below are divided by ISO/IEC Safety of Machinery Standards.
Not all standards apply to each piece of equipment.

Building Block

Date Completed: Date Completed:

[ I = =R
"‘"’l’”l"‘loolm |\1 |m a & Jo v |-

=
o

16

—]Items to check:

Are ALL energy isolating devices (Switches, valves) installed on the machine or manufacturing cell designed to accept a
lockout device or are lockable? (HOGP_5-3_SE_17_EN)

Choose YES, NO or N/A

Is a lockout placard posted? (HOGP_5-3_SE_17-F02_EN)

If yes, does maintenance work instruction or process work instruction and/or LOTO placard provide steps to verify isolation
and deenergization of the machine? Is Isolation and de-energization accomplished?

If, as an exception, LOTO is not possible to be followed due to he natire of the task, is an SOP (Safe Operating Practice)
created to cover all the steps and posted at the machine? (HOGP_5-3_SE_22-F01_EN)

Are all sources of energy (electrical, pneumatic, hydraulic) clearly labeled and accessible?

Is there a possibility of reaccumulation of stored energy to a hazardous level?

Are lockable switches/valves (dump valves if gas or air) within 0.6m to 1.9m height from the floor?

6a. Electricity - IEC 60204-1 and 2 Electrical Enclosures

Are there any Electrical enclosures? If yes they can only be opened by the next options:

1. the use of a key or a tool is necessary for access

2. the disconection of live parts inside the enclosure before the enclosure is opened (prefered method)

Is the electrical enclosure readily accesible?

Are warning labels on enclosures?

OSHA Electrical Standard (link for US only)

When printed, this document is nncontrolled unless properly identified as controlled
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A B C D E
Ap a e e ectio 8 Pne a andad ara
Equipment Name 0 Asset Tag #
Supplier's Name 0 0
Equipment Manufacturer Name 0 Project (Roster) #
Aptiv Site 0 Department
Responsible Engineer Segment

(Equipment picture if available)

Production

Bussiness unit

Completed by:
P y Fire/Security (if identified in the Risk Assessment)

Product Line

Environmental, Health and Safety

= The questions below are divided by ISO/IEC Safety of Machinery Standards.
Not all standards apply to each piece of equipment.

Building Block

Date Completed: Date Completed:

R R
_bwl,\,l,_\locoloo |\| |m [N FN (R [N} -

15

— [tems to check:

Health & Safety
7. Pneumatics - ISO 4414

Does the equipment have compressed air? If NO, enter N/A and proceed to Section 8.

Choose YES, NO or N/A

Reference Links
SOW (HOGP 4-3 SE 01-A02 EN

18
Are all related parts of the system designed or otherwise protected against foreseeable
pressures exceeding the maximum working pressure of the system or the rated pressure of any part of the
19 |System if the excessive pressure can cause a hazard?
Is the supply isolated with a suitable shut-off device, which should be lockable, and is it accessible
without causing a hazard, or is it capable of isolating and dissipating pressure from the system with a suitable shut-off device(s)
20 |having a pressure-release feature, which can need to be lockable?
Is the piping identified or located in such a manner that it is not possible to make an incorrect
21 |connection that can cause a hazard or malfunction?
M 8. Hydraulics - 1ISO 4413
»3 | Does the equipment have hydraulics? If NO, enter N/A and proceed to Section 9
24 |!s the hydraulic system properly labeled (in native language) and are color coded gages installed -Brown with white text?
25 |Are the proper safety valves in place to prevent a hazard when machinery is de-energized?
Are all related parts of the system designed or otherwise protected against foreseeable pressures exceeding the maximum
working pressure of the system or the rated pressure of any part of the system if the excessive pressure can cause a hazard?
26
»7 |Does loss of pressure or pressure drop expose persons to a hazard and expose the machinery to damage?
Is the hose assembly restrained or shielded by suitable means to prevent a whiplash hazard if a hose failure occurs?. If this is not
28 |possible because of intended machine movements, has information on the residual risks been provided?
Is the direction of movement of manually operated levers clearly understood? (i.e., moving a lever up should not lower the
29 |controlled device.)

When printed, this document is nncontrolled unless properly identified as controlled
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A B C D E F
Ap a e e ection 9 gono
1
, |Equipment Name 0 Asset Tag #
3 |Supplier's Name 0 0
» |Equipment Manufacturer Name 0 Project (Roster) #
5 |Aptiv Site 0 Department ) ) ) )
- - (Equipment picture if available)
6 Responsible Engineer Segment
7 Production Bussiness unit
—Completed by: . S R : -
8 Fire/Security (if identified in the Risk Assessment) Product Line
9 Environmental, Health and Safety Building Block
| 10
| 11|= The questions below are divided by ISO/IEC Safety of Machinery Standards.
12] Not all standards apply to each piece of equipment. Date Completed: Date Completed:
13
14 .
— Items to check: Choose YES, NO or N/A
15
Health & Safety Reference Links
9. Ergonomics Ergo Checklists
1g |Are Aptiv's Design-in Ergonomics Guidelines being considered and followed?
Are there any noncompliance items on the Design-in Ergonomics Guidelines or ergo checklist? Provide plan to address them in
19 Jcomments to the right
20 |Are Design In Ergonomic checklists completed and posted on the BoP or sent to the plant's EHS engineer?

When printed, this document is nncontrolled unless properly identified as controlled
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A B C D E
Ap a e e e 0 0 a a glene
Equipment Name 0 Asset Tag #
Supplier's Name 0 0
Equipment Manufacturer Name 0 Project (Roster) #
Aptiv Site 0 Department
Responsible Engineer Segment

Production

Bussiness unit

Completed by:
P y Fire/Security (if identified in the Risk Assessment)

Product Line

Environmental, Health and Safety

= The questions below are divided by ISO/IEC Safety of Machinery Standards.
Not all standards apply to each piece of equipment.

Building Block

Date Completed: Date Completed:

N R R R S
|U|J>w|N|H|o‘°|°° |s1 |m a s Jeo v |-

— Items to check:

Choose YES, NO or N/A

(Equipment picture if available)

10.3 Chemicals / Raw Materials (HOGP_5-3_SE_14_EN)
Are there any chemicals used in the equipment or process? If NO, enter N/A and proceed to Section 10.4

16 c o cl
%4 10.0 Ina a giene (Noise, PP ent, D ea e ound Level Assessme
1g |Has all equipment met the < 80 decibel (dB) Specification requirement?
19 |1s process exhaust ventilation required? If yes, is it properly installed? (Refer to Industrial Hygiene)
20 |1s the process ventilation installed and tested to meet the ventilation requirements?

If a flammable material is being used, has the equipment/operation been designed to fire requirements? Notify Aptiv Global Fire
21 | Protection.

Emergency eyewash or safety shower required? If so, is it unobstructed and accessible within 10 seconds of any operator? (See H&S
22|BMP)
23 |Is PPE captured in the the SOP/PWI and posted on the equipment/machine?
A 10.1 Radiation Sources (HOGP_5-3_SE_30_EN)
o5 |Are there any lonizing Radiation Sources/Devices present? If NO, enter N/A and proceed to Section 10.2.

If so, has the site Radiation Safety Officer (RSO) been consulted?

26 |Provide name.
»7|Do Non-ionizing radiation emissions occur? (UV, IR, RF, microwave)

Has the radiation information been provided and forwarded to the receiving country and licenses procured prior to shipping the
28 |equipment?
29 |Is the equipment designed so that all radiation sources are isolated to avoid direct exposure?
g 10.2 Lasers (HOGP_5-3_SE_23_EN)
31 |Are lasers installed on this machinery/equipment? (Class 3B or 4 ) If NO, enter N/A and proceed to Section 10.3
32 |Is there a Laser Safety Officer (LSO) at the plant where the machine is going? If so add persons name in comment section.
33 |Is the PPE required specified and provided and listed on the SOP/PWI?

Chemwatch

Has each material been through ChemWatch system and been approved for use?
(If yes enter approval number in comments section)

10.4 Confined Space (HOGP_5-3_SE_08_EN)
Is there a Confined space as a part of this machinery/equipment? If NO, enter N/A and proceed to Section 11.

Is there Confined space training for employees requiring access?

When printed, this document is nncontrolled unless properly identified as controlled
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A. o o

Equipment Name

Asset Tag #

Supplier's Name

0

Equipment Manufacturer Name

Project (Roster) #

o|o|o|o

Aptiv Site

Department

Responsible Engineer

Segment

Production

Bussiness unit

Completed by:
P y Fire/Security (if identified in the Risk Assessment)

Product Line

Environmental, Health and Safety

= The questions below are divided by ISO/IEC Safety of Machinery Standards.
Not all standards apply to each piece of equipment.

Building Block

Date Completed:

Date Completed:

el e e =
J>ml,\,l,_‘lomloo |\| |m a |s Jo v e

=
3

16

17

— Items to check:

0
eda o d
Robo O 10218 0218

Are robots a part of this machinery/equipment? If NO, enter N/A and proceed to Section 12.

Choose YES, NO or N/A

(Equipment picture if available)

1

©

Has lockout solution analysis been conducted and a placard created and posted?

20

Are robot warning indicator lights installed to forewarn employees what mode the robot is in?

2

[

Are protective barriers in place and interlocked to keep people from entering the robotic cell while the robot is in automatic mode?

2

N

If an employee is using a teach pendant inside the hard barrier, is there 18 inches (45.7 cm) from the extended robot arm with part and
the protective barrier?

23

Is the teach pendant to the robot equipped with a energy stop device?

24

Are there any sensor blind areas inside the robot cell?

25

Is the robot entrance gate equipped with electrical interlocks to stop the robot automatic motion when the gate is open?

26

Has a lockout been installed between the controller and robot so as not to have to reboot control every time the equipment is shut down?

27

Has the Controls Lockout Solution(CLS) & Safe Operating Procedure (SOP) been written to: use the robot, clean the robot area, and
conduct maintenance tasks?

e A written SOP for the integrated robotic cell is required that covers the protective measures of the other machines in the cell if those
machines present a hazard and are interfacing with the robot.

e The SOP must cover tool changes and any other maintenance operations of the robot or robotic cell.

e The SOP must be in the language of the country of use.

28

Have employees been trained on how to operate, teach, service and conduct maintenance tasks on the robot as indicated in the SOP &
CLS?

29

Have employees been instructed to check to verify that the robot responds to all pendant control commands before entering the robot
cell?

When printed, this document is nncontrolled unless properly identified as controlled
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Collaborative Robots - ISO/TS 15066, ISO 13855

31 |Provide method of collaborative operation

32 |Provide Robot maximum speed

N

33 |Provide established 3 dimensional limits of the collaborative workspace

34 |1s collaborative workspace, access and clearance defined and documented on layout print?

@

35 | Does the collaborative workspace meet the distance requirements of ISO 13855?

36 |Is access to the restricted space outside the collaborative workspace prevented? Describe in Column G.

>

37|Is the collaborative space marked for restriction of access to authorized operators only?

B

3g|Is the robot equipped with safety-rated devices which detect the presence of the operator in the collaborative workspace?

®

Is the robot system permitted to enter the collaborative workspace only when an operator is not present in the collaborative workspace?
39[(85.5.2.3)

40 |Does the robot move when the operator enters the collaborative workspace? Is a protective stop generated if yes?

Can robot resume normal operation with the operator in safeguarded space?

Operation should not resume until reset by a deliberate restart action with the operator OUTSIDE of the collaborative workspace. (§85.4.1)
41

Is an enabling device supplied with the teach pendant of the collaborative robot?

If a collaborative robot system relying upon safety-rated limiting functions is used without an enabling
device, then these functions shall always remain active. The limits (e.g. speed, force, or range) shall
be set to a level that provides sufficient risk reduction for programming, setting, troubleshooting,

42 |Maintenance and other tasks traditionally performed with the use of an enabling device. (85.4.5)

Is a safety-rated monitored stop feature used? MUST be described in SOP.
If yes, the operator may enter the collaborative workspace under the following conditions:
a) when the robot system or other hazards are not present in the collaborative workspace
b) when the robot system is in the collaborative workspace and is in a safety-rated monitored stop
(stop category 2) in accordance with ISO 10218-1:2011, 5.4 the safety-rated monitored stop shall
remain active at all times when an operator is in the collaborative workspace;
c) when the robot system is in the collaborative workspace in a protective stop in accordance with
1SO 10218-1:2011, 5.4 and 5.5.3.
Robot may decelerate and result in safety-rated monitored stop. When operator leaves collaborative workspace, safety-rated monitored

stop may be deactivated and robot motion may resume automatically.
43

44 |Are controls clearly marked, easily understood and in native language of the operator?

Identify any ergonomic stresses for the operator resulting from the collaborative operation in column G.
45| The ergo stresses include error or misuse, possible reflex behavior of the operator to the robot system and related equipment.

46 | Does the SOP describe the tasks including the required training and skills of the operator?

47|Does the SOP identify persons with access to the collaborative robot system?

48 |Does the SOP identify the time limits for the starting and ending of collaborative operation?

Does the SOP identify the time limits for the transitions from collaborative operations to when the safety controller resumes stopping
49 |control?

50 |Does the SOP identify potential intended and unintended contact situations?

51 |1s the robot system equipped with safety-rated monitored speed function? (85.5.4)

52 |Is the robot system equipped with safety-rated soft-axis and space limiting controls? (85.5.4)

N

Is the performance of the speed and separation monitoring limited by the number of persons in the collaborative workspace?
If yes, is the maximum number of persons stated in the SOP? (85.5.4)
53 |If the maximum number is exceeded, does a protective stop occur?

54 |If the separation distance between a hazardous part of the robot system falls below the protective separation distance, what occurs?
55 | Does the safety-rated speed limit monitor Cartesian speed and joint speed?

56 |Is there quasi-static or transient contact between the robot system and the operator?

57 |Is the system and workspace designed to to minimize the operator contact and keep the contact below threshold limit values?

58| Are the contact areas of the operators body identified in the SOP?

@

N

59 | Are the robot system power and force threshold Imits and speed limits identified in the SOP?

6o | If the robot system is used for hand guiding, does it include force amplification, virtual safety zones and tracking technology?

When printed, this document is nncontrolled unless properly identified as controlled
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A B C D E
Ap a e e ectio Dangero oods and 0
Equipment Name 0 Asset Tag #
Supplier's Name 0 0
Equipment Manufacturer Name 0 Project (Roster) #
Aptiv Site 0 Department
Responsible Engineer Segment

Production

Bussiness unit

Completed by:
P y Fire/Security (if identified in the Risk Assessment)

Product Line

Environmental, Health and Safety

= The questions below are divided by ISO/IEC Safety of Machinery Standards.
Not all standards apply to each piece of equipment.

Building Block

Date Completed:

Date Completed:

[ I = =R
,,;(,,l,\,l,_‘lotoloo |\1 |m a |& Jo o |-

—]Items to check:

Choose YES, NO or N/A

(Equipment picture if available)

29

Environmental

13. Air, Water, Waste

Are there any Environmental Issues-Air, Water, and/or Waste that needs to be managed? If NO, enter N/A and skip this
section.

15
a Q ) Refere o
16 A G C
17 Dangero ood D 0 0 aterials or outgoing proa 0 aste Dangero 0od ansportatio anageme
Are DG going to be used with this machine/equipment?
18 |If not sure contact Global EHS Specialist. If NO, enter N/A and proceed to Section 13.
Has a Dangerous Goods Assessment been performed for the product being produced per HOGP_5-3_SE_21_A01_EN A10?
19
Have the DG environmental / safety subject matter expert been contacted to assure compliance to governmental / Aptiv safety
20 |standards?
Has the plant contacted the local governmental authorities when required by regulation to inspect the area where the DG will be
21 |used?
Have DG spill containers been installed for corrosive or flammable liquids supplied in drums, Intermediate bulk containers (IBC)
22 |or bulk containers (tanks)?
23 |Are protective explosive guards/barriers in place for reactive chemical materials or materials classified as explosives?
-4 |Has a safe operating procedure been implemented on how to use/store DG?
o5 |Have employees been trained on how to use/store DG properly?
26 |Has personal protective equipment been provided to the operators processing Dangerous Goods?

Chemwatch

Environmental, Air, Water, Waste

30

Is there going to be any air emission discharging to the outdoors? Is it considered under the respective plant management plan?

31

Is there water used on the process? Is it considered under the respective plant management plan?

32

Is there a wastewaster generation? Is it considered under the respective plant management plan?

33

Is the waste produced coded the same as those currenly produced at the plant? If not, was the issue discussed with plant EHS
coordinator?

34

Is there any chemical(s) used in the process or for equipment maintenance? Are they approved on Chemwatch to use in he
respective site.

When printed, this document is nncontrolled unless properly identified as controlled
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Machine:

Site/Facility:

EHS Evaluator:

Date:

C= Conforming

NC = Non-Conforming

NA = Not Applicable

ALL Non-Conformances Must be addressed prior to release

[ Final release

[ Debug release

| C | NC | NA |

Criteria

Observations/Actions

General

Have the machinery manuals,
schematics and general labelling
been provided in the local language
of the installing site?

Machinery/equipment must be available in
native language.

EHS must review "Safety" section of
manual to determine residual risk

Is there a written Process Work
instruction and a Safe Operating
Practice (when applicable)?

Process work instructions (PW1) explaining
the operator's tasks must be written.

For those hazardous tasks where the
employees are not protected by the
machine safety and there is some
remaining risks a SOP should be written.

Have employees been trained on the
equipment use, as operators,
maintenance, engineering, and all
other affected people, according to
Safe Operating Practice, Work
Instruction, Maintenance Plans, etc.?

All employees involved in machinery or
equipment use must receive training on the
respective task descriptions and safe
instructions documents. Training records
must be kept on file.

Is there access to moving parts?

O Yes
T No

Where practicable, guards and machinery
shall not permit the operator to access
moving parts

Guards

Are guards appropriate for the type of
hazard?

Example: Mechanical hazard-Plexiglas,
screening; chemical hazard-glass or ,
Plexiglas; Laser hazard- check with the
Laser safety officer

Does the guard create or introduce a
new hazard?

Power-operated guards and/or

heavy guards which may fall or guards
having sharp edges or corners or guards
which create noise must not create a shear
or crushing zone

Do the guards have proper opening
size to prevent crush of parts of the
human body?

Must be located at an adequate distance
from the danger zone
(check 'Safe Distances' tab)

Do the guards prevent access to the
hazard zones

Are the guards designed without
sharp edges, corners, or other
hazardous projections

10

Are fixed guard only removable by
use of a special tool?

Guards shall only be removable with the aid
of a tools not avaiable to the operator

11

Is the guard interlocked with the
control system of the machine?

12

TEST the interlock

1.Moving parts cannot operate until the
guard is closed.

2. If guard is open, stop command is given
by the control system of the machine

3. When guard is closed, machine functions
covered by the giard can operate.

Light Curtain

When printed, this document is nncontrolled unless properly identified as controlled
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EHS Safety Release

HOGP_4-3 SE_01-FO1_EN
Effective Date: On or before
December 31, 2018

Revision Date: September 28, 2018

Machine:

Site/Facility:

EHS Evaluator:

Date:

C= Conforming

NC = Non-Conforming

NA = Not Applicable

ALL Non-Conformances Must be addressed prior to release

[ Debug release
[ Final release

C

NC

NA

Criteria

Observations/Actions

13

Is the light beam separation distance
adequate for the body part to be
detected?

Light beam separation suitable for the body
part to be detected (finger, hand, arm etc.)
check the light curtain label

14

Does the installation of the light
curtain create any dead zones which
allow access of a body part?

Make sure there are no dead zones above
or below of the light curtain
(check 'Safe Distances' tab)

15

Is the light curtain the proper distance
from the hazard zone?

Ref: IEC 62046, Keyence, Omron
(check 'Safe Distances' tab)

16

Is the light curtain used for cycle
initiation?

After switching on the power supply, or
when the machine has been stopped by the
tripping function of the sensitive protective
equipment, the machine cycle shall be
initiated only by voluntary actuation of a
start control

17

Test the light curtain

Verify that the machine stops in a safe way
and does not start again by itself

Interlocks / sensors

18

Is the installed sensitive protective
equipment and interlock suitable for
the application?

* Must not create a trip hazard

» Must sense the presence of a human body
part or other piece of equipment

» Must not create both tripping hazard and
presence sensing failure

« Used to re-start machine operation

19

Test interlocks and sensitive devices

Verify that the machine stops in a safe way
and does not start again by itself

Emergency Buttons

20

Emergency buttons

4.3.7 Neither the actuator nor the
background should be labelled with text
or symbols. Where a symbol

is needed for clarification, the symbol
from IEC 60417-5638 shall be used,

Emergency stop devices shall be colored
RED. The background immediately around
pushbuttons shall be colored YELLOW
IEC 60147-5639 Symbol:

21

Are emergency buttons located at
each operator control station and/or
within reach of each operator?

1. Emergency stop devices shan ne
positioned so that they are directly
accessible and capable of
nonhazardousactuation by the operator and
others who could need to actuate them.

2. Must be mounted between

0.6 m and 1.7 m above the access level

22

TEST emergency buttons

Stop without creating other hazards

Operator Interface Devices.

Operator interface devices shall be within
normal reach of the machine operator and
shall be placed so that the operator is not
exposed to hazards

23

Start button

The start of an operation shall be possible
only when all of the relevant safety
functions and/or protective measures are in
place and are operational

24

Wobble-stick

Must be used in combination with guards

When printed, this document is nncontrolled unless properly identified as controlled

13/23



*APTIV:

EHS Safety Release

HOGP_4-3 SE_01-FO1_EN
Effective Date: On or before
December 31, 2018

Revision Date: September 28, 2018

Machine:

Site/Facility:

EHS Evaluator:

Date:

C= Conforming

NC = Non-Conforming

NA = Not Applicable

ALL Non-Conformances Must be addressed prior to release

[ Final release

[ Debug release

Cc

NC

NA

Criteria

Observations/Actions

25

Hand-Operated Control Devices

Must be used in combination with guards
and separated so they cannot be activated
by one hand, check spacing

(check 'Two hand control' tab)

26

Foot-operated switches

1. Unsafe in some applications, i.e., crimp
presses
2. Not Ergonomic Best Practice

Ergonomic

27

Is the operator Cycle Time repetitive
or non-repetitive?

I Repetitive

O Non-repetitive

Repetitive if operators cycle time is less
than 30 seconds

28

Is the working height satisfactory?

Check ergo guidelines and checklists

29

Is the horizontal forward reach
satisfactory?

Check ergo guidelines and checklists

30

Is Occasional and Repetitive Force
Exertions within acceptable range?

Check ergo guidelines and checklists

Labels

31

Are necessary ISO labels applied to
the equipment?

Source : 1ISO 3864-2 standard

32

Warning
Mandatory
Prohibition

A QS

Lockout Tag out

33

Are all Energy sources identified with
a label?

All energy sources must be identified

34

Are the energy sources shown on the
displayed LOTO Placard ?

1. All equipment must have a displayed
LOTO Placard

2, Verify the location of the energy sources
and the placard drawing

35

Switches and valves

Switches and valves must be lockable

Industrial Hygiene

36

Noise

< 80dB Measured at the operator work
position and 1 meter around the machine.

Machine or material racks

37

Are the racks properly attached to
the floor or to each other?

All racks must be attached to the floor
or, when it is not possible they must be
attached to each other in order to ensure
its stability

38

Are the racks stable enough to
avoid them to fall?

Ensure all points of anchoring and

support provide strong and enough
stability to the rack considering its

maximum load

References:

1ISO 14120, Safety of machinery — Guards — General requirements for the design and construction of fixed and movable guards

ISO 12100, Safety of machinery — General principles for design — Risk assessment and risk reduction

When printed, this document is nncontrolled unless properly identified as controlled
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Equipment namef/type:
Equipment number:

QO New Equipment QO Transferred Equipment  OModified Equipment

EHSquipment final release responsibili

ty

Site EHS Coordinator signature Final release date

DANGER

DO NOT OPERATE THIS

EQUIPMENT

HOGP_4-3_SE_01 FO1_EN
*rAPTIV- Effective Date: December 31, 2018

S af ety S I g n - Off Tag Revision Date: September 28, 2018

Equipment name/type:

Equipment number:

O New Equipment O Transferred Equipment O Modified Equipment

EHS equipment final release responsibility

Site EHS Coordinator signature Final release date

DANGER

DO NOT OPERATE THIS
EQUIPMENT
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*APTIV-

Safety Sign-Off Tag

Equipment name/type:

Equipment number:

O New Equipment  Q Transferred Equipment ) Modified Equipment

EHS equipment final release responsibilit

Site EHS Coordinator signature Final release date

Warning

This machine is conditionally approved for production,
additional work is required.

Works to be

EHS Equipment conditional release responsibility

Site EHS Coordinator signature Conditional release date

In case of any doubt contact Site EHS Coordinator.

Remove this Yellow Tag after the EHS equipment final release

HOGP_4-3_SE_01 FO1_EN
Effective Date: Dec 31, 2018
Revision Date: September 28, 2018

*APTIV-

Safety Sign-Off Tag

Equipment name/type:

Equipment number:

O New Equipment O Transferred Equipment O Modified Equipment

EHS equipment final release responsibility

Site EHS Coordinator signature Final release date

Warning

This machine is conditionally approved for
production, additional work is required.

Works to be completed:

EHS Equipment conditional release responsibility

Site EHS Coordinator signature Conditional release date

In case of any doubt contact Site EHS Coordinator.

Remove this Yellow Tag after the EHS equipment final release




*APTIV:-

General principles for design
/Machine hazards

(TYPE A)

Safety Performance Level
(TYPE B1)

Energy Type
(TYPE B1)

Guards general requirements
(TYPE B2)

ISO 12100, Safety of machinery
— General principles for design
— Risk assessment and risk

1SO 13849-1:2006 — Safety of
machinery — Safety-related parts of
control systems — Part 1: General

IEC/EN 61508 and |EC 62061 —
Functional Safety of electrical/
electronic/programmable Electronic
Safety- related systems

principles of design

|IEC 60204-1, Safety of machinery
— Electrical equipment of
machines — Part 1: General

150 4414, Pneumatic Fluid power

150 4413:2010, Hydraulic Fluid
Power

150 14120, Safety of machinery —
Guards — General requirements for
the design and construction of fixed
nnd movable auards

1SO 14122 (all parts), Safety of
machinery — Permanent means
of access to machinery

IS0 14119, Safety of machinery —
interlocking devices associated with
guards — Principles for design and
selection

1S0O 13856 (all parts), Safety of

machinery — Pressure-sensitive
protective devices

Guards distances, gaps, position and
Safety Marking

(TYPE B2)

1SO 13857, Sajfety of machinery —
Safety distances to prevent
hazard zones being reached by

1SO 13854, Safety of machinery
— Minimum gaps to avoid
crushing of parts  of the human

150 13855, Safety of machinery —
Positioning of safeguards with respect
to the approach speeds of parts of the
human boedy

1S0 3864-1Graphical symbols -Safety
colors and safety signs - Part 1:
Design principles for safety signs and
safety markings

HOGP_4-3_SE_01-FO1_EN
Effective Date: On or before
December 31, 2018

Revision Date: September 28, 2018
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*APTIV:

Safety Performance Level (PL) - ISO 13849-1

Safety Performance Level (PL)

Discrete level used to specify the ability of safety-related parts of control systems to perform a safety function under foreseeable conditions

Required Safety Performance Level (PLr)

Performance level (PL) applied in order to achieve the required risk reduction for each safety function

required performance level

PLr
P1
a
F1 |
1 P2
P1 b
F2
1 P2
* P1 ¢
F1
52 P2
P1 d
F2
starting point for evaluation of P2
safety ¥ dzy O (canRilyuato risk €
reduction

Table 3 — Relationship between performance level [PL) and safety integrity leve

FL [EEE&lEﬂE—l:Sf]o[E' information)
high /continuous mode of operation
a Mo correspondence
b 1
c 1
d 2
e 3

L
low contribution
to risk reduction

H
high contribution
to risk reduction

Preferable
Performance Level

When printed, this document is nncontrolled unless properly identified as controlled
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Risk parameters:
S A severity of injury
S1 = slight (normally reversible injury)
S2 = serious (normally irreversible injury or death)
F A frequency and/or exposure to hazard
F1 = seldonto-lessoften and/or exposure time is short
F2 = frequento-continuous and/or exposure time is long
P A Possibility of avoiding hazard or limiting harm
P1 = possible under specific conditions
P2 = scarcely possible
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Two hand control - 1ISO 13849-1

* Must comply with ISO 13851

* Actuation of the two hand control devices should occur within a certain time limit of each other, not
exceeding 0,5 s

* Unintended start must be prevented by shields and distance between the two actuators

* Connect to two hand control monitoring safety relay
° Ensure safety distances between buttons (minimum 550 mm) or top cover

When printed, this document is nncontrolled unless properly identified as controlled 19/23
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Safe Distance Calculation - ISO 13857
Reaching through openings

International
For finger and hand protection of regular opening for persons 3 years of age and older
per 1SO 13857

Safe Distance Calculation - ISO 13855
Reaching through Light Curt:

Safety distance (S) = h d of the body * distance ( depending on the
detection capability of the sensor)

The dimension of the opening, e, corresponds to the side of a
square opening, the diameter of a round opening and the
narrowest dimension of a slot opening.

Gotcha Stick

Tool to measure guard's gaps sizes according to the international standard

e Detection of fingers and hands Detection of the body
Riwown Gap Sze (] Tistance of Guard From Hazard (]

= =2

Er =20 | s=kxT+sd-14 | [ S=KxT+C

=8 =40

=10 =80 ds40mm 40 mm <d <70 mm

512 =100 167" <d<2.76"

=20 =120 - = «

= 30(not on scale) = 900(not in scale) S=KxT+8(d-0.55")
<167

K = 1600mm 62.99°/3 (approach speed w
I = 2000 mm 78.74" of a personl)
[[assuming the penetration speed of a hand]) It = Maximum time required by the
[F = Maximum time required by the machine Imachine to stop + response time of the.
0 stop + responsetime of the lightcurtain lightcurtain
ld = Detection capability of the light curtain ke = 850 mm 33.46" (penetration distance

{2 value matching the standard length of a

fperson’s arm])

INote: If§ Is greater than or equal to 500 mm
119.69", perform the calculation againwith K
lequal to 1600 62.99". Ifthe newly calculated

Iresultgives s less than or equal to 500 mm

[19.69", set § to 500 mm 19.69".

When printed, this document is nncontrolled unless properly identified as controlled

Safe Distance Calculation - 1SO 13855

Reaching over risk:

[0 [00[0 8]

2

2}

et

=
T
|00
i
7200 | 1200 | 1100 | 000 850 )
1200 150 1050 950 750 700
1150 1050 950 800 500 450
600 1050 950 750 550 '] 0
400 550 700 [ 0 ) [
50 500 ) ) o o o
0 0 T T o ) 0
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‘APTIV:

Dangerous Goods / Hazardous Material

A substance, material, or article determined by the Competent Authority to pose an

unreasonable risk to health, safety and property when transported in commerce

Hazard Description
Class/Division
Class 1 Explosives
Division 1.1 Substances and articles which have a mass explosion hazard
— Substances and articles which have a projection hazard but not a mass explosion
Division 1.2
hazard
— Substances and articles which have a fire hazard and either a minor blast hazard or a
Division 1.3 . o .
minor projection hazard or both, but not a mass explosion hazard
Division 1.4 Substances and articles which present no significant hazard
Division 1.5 Very insensitive substances which have a mass explosion hazard
Division 1.6 Extremely insensitive articles which do not have a mass explosion hazard
Class 2 Gases
Division 2.1 Flammable gases
Division 2.2 Non-flammable, non-toxic gases
Division 2.3 Toxic gases
Class 3 Flammable Liquids
Class 4 Flammable solids; sgbstances Iia_ble to spontaneous combustion; substances
which, on contact with water, emit flammable or toxic gases
Division 4.1 Flammable solids, self-reactive substances and solid desensitized explosives
Division 4.2 Substances liable to spontaneous combustion
Division 4.3 Substances which in contact with water emit flammable or toxic gases
Class 5 Oxidizing Substances and organic peroxides
Division 5.1  |Oxidizing substances
Division 5.2 Organic peroxides
Class 6 Toxic and infectious substances
Division 6.1 Toxic substances
Division 6.2 Infectious substances
Class 7 Radioactive material
Class 8 Corrosive substances
Class 9 Miscellaneous substances and articles (see following listing)

When printed, this document is nncontrolled unless properly identified as controlled
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Electrical IP Codes

Elements of the IP Code and their meanings - IEC60529

HOGP_4-3 SE_01-FO1_EN
Effective Date: On or before
December 31, 2018

Revision Date: September 28, 2018

Meaning for the protection of

Meaning for the protection of

Element Numerals ot letters :
equipment persons
Code letters IP
First characteristic Against ingress of solid foreign |Against access to hazardous
numeral objects parts with:
X NOT REQUIRED NOT REQUIRED
0 (NON-PROTECTED) (NON-PROTECTED)
1 > 50 mm DIAMETER BACK OF HAND
2 >12.5 mm DIAMETER FINGER
3 > 2.5 mm DIAMETER TOOL
4 > 1.0 mm DIAMETER WIRE
5 DUST PROTECTED WIRE
6 DUST TIGHT WIRE
Second characteristc Against ingress of water with
numeral harmful effects:
X NOT REQUIRED
0 (NON-PROTECTED)
1 VERTICALLY DRIPPING
2 DRIPPING (15° TILTED)
3 SPRAYING -
4 SPLASHING
5 JETTING
6 POWERFUL JETTING
7 TEMP. IMMERSION
8 CONTINUOUS IMMERSION
Additional letter optional Against access to hazardous
parts with:
A BACK OF HAND
B - FINGER
C TOOL
D WIRE
Supplementary Letter: Supplementary info specific to
optional
H High voltage apparatus
M Motion during water test -
S Stationary during water test

Weather conditions

When printed, this document is nncontrolled unless properly identified as controlled
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Release date
Nov. 28, 2016

DCR Number
DCR: EHSOS 16-026

Aptiv Machinery EHS Checklist

Revision

Broken into more tabs, from 1 to 13/ Column F was replace for the red tab "EHS
Safety Release".

HOGP_4-3 SE_01-FO1_EN
Effective Date: On or before
December 31, 2018

Revision Date: September 28, 2018

Requester /Document Owner

Israel Escarcega
GTS EHS Design in

February 22, 2017

DCR: EHSOS 17-010

Corrections were made to the color coding of cells on Following tabs:

Controls - row 29 No is green, Yes is red

IH - rows 28,30,3 4 and 38 No is green and Yes is red

Robots - Row 59 No is green and Yes is red

Changed comment note on all tabs to read "If any response is "RED" then list the
Action Plan and Owner

Corrected hyperlink to Chemwatch rather than MARS - Section12-13

Corrected spelling - Section 12-13

Laurie J. Moore
(Staff Environmental Engineer, EEA
DfEHS SME, Dangerous Goods )

February 09, 2018

DCR: EHSOS 17-085

Delphi was replace by Aptiv in all worksheets, Division was replaced by Segment and
PBU by Business Unit.

Joy Sun 1 (AP EHS Technical Manager,
GTS)/
Aldo Gomez - EHS Director

February 14, 2018

No DCR

Was added the Aptiv Logo on each worksheet

Rute Teixeira -Global EHS Specialist /
Aldo Gomez - EHS Director

June 29, 2018

EHSOS 18-033

Layout modified

Links added and/or updated

ISO standards reference organized and added

Section 1-3 Risk Assess - Procedure number added (line 21)

Sec.6 LOTO - question added (line 24) + Procedure number added (lines 21 and 22)
Sec.10 Industrial Hygiene - Updated question (line 22)

Sec.11 Robots - Links and I1SO standards added

Sec.12-13 DG-Environment - updated lines 20, 21, 36 (question and note)

New tabs and respective links: "Performance Level", "Two hand control”, "Sign-off
tag - Red tag"; "Sign-off tag - Yellow tag"; "Safe Distances"; "DG-HAZMAT"

Rute Teixeira -Global EHS Specialist /
Aldo Gomez - EHS Director

September 26, 2018

EHSOS 18-073

- Updated question: Section 1-3 Risk Assess (line 23): SOP reference added

- Added question: Section 1-3 Risk Assess (line 30) "Have employees been trained
on the equipment use, as operators, maintenance, engineering, and all other affected
people, according to SOP, WI, Maintenance Plans, etc.?"

- SOP LINK added to Section 1-3 Risk Assess

- Sec.9 Ergonomics questions updated

- Added question number 3 and updated question number 1 on EHS Safety Release
- On Safety release tab, were added 2 questions about Racks

Rute Teixeira -Global EHS Specialist /
Aldo Gomez - EHS Director
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