MINISTRY OF LABOUR AND EMPLOYMENT
SECRETARIAT OF LABOUR INSPECTION

GOVERNMENTAL DECREE No. 197, OF 17 DECEMBER 2010
(Brazilian Official Journal Dec 24th, 2010 - Seatiopage 211)

Changes the Regulatory Sandard No. 12 -
Machinery and Equipment, approved by
Governmental Decree No. 3214 of June 8th, 1978.

SECRETARIAT OF LABOUR INSPECTION and DIRECTOR OF OUPATIONAL HEALTH
AND SAFETY DEPARTMENT - SUBSTITUTE, using the rightonferred by articles 14, clause I, and
16, clause | of Decree No. 5063 of May 3rd, 2004 dne to the provisions of articles 155 and 20thef
Consolidation of Labour Laws - CLT, approved by EBecNo. 5452 of May 1st, 1943 and article 2 of
Governmental Decree No. 3214 of June 8th, 1978ddsc

Article 1 - The Regulatory Standard No. 12 - NR 4@proved by Governmental Decree No. 3214 of
June 8th, 1978, under the title "Machinery and popant" is effective with the wording of this
Governmental Decree.

Article 2 - Create the Thematic Tripartite Natio@mmission — CNTT of NR 12 with the aim of
follow the implementation of the new regulation,established in article 9 of Governmental Decree No
1127 of October 2nd, 2003.

Article 3 — Repeal the SSMT Governmental Decree Wd, of June 6th, 1983 and SSMT
Governmental Decree No. 25, December 3rd, 1996.

Article 4 - This Governmental Decree shall ent¢o iiorce upon the date of its publication, except a
to the items described below, which will enter ifdoce in the determined stated periods, countexhup
publication of this act.

| - New machinery:

12 (twelve) months Sub-item 12.20.2 and item 12.22
15 (fifteen) months: Items 12.36, paragraph fad, B2.37.
18 (eighteen) months Items and sub-items: 12.32 B9, 12.40, 12.43, 12.44, 12.45, 12.46,

12.47.1, 12.51, 12.55, 12.55.1, 12.65, 12.69, 121&B74, 12.75
12.94, 12.95, 12.96, 12.125 to 12.129, 12.133,1anti33.1 12.133.2.

30 (thirty) months Items and sub-items: 12.86862., 12.86.2 and 12.92.
Il - Used machinery:
4 (four) months Items 12.135to0 12.147.
12 (twelve) months ltems 12.22, 12.26, 12.27, 82.22.29, 12.30, 12.30.1, 12.30}2,
12.30.3,12.31 and 12.116 to 12.124.
18 (eighteen) months Items and sub-items: 12.222;53 and 12.154.
24 (twenty four) months Items and sub-items: 12.1112.125 to 12.129.
30 (thirty) months Items and sub-items: 12.36, gaxph 'a’, 12.37, 12.39, 12.40, 12.43,

12.44, 12.45, 12.46, 12.47.1, 12.51, 12.55, 12,53265, 12.69
12.73, 12.74, 12.75, 12.86, 12.86.1, 12.86.2 an@212
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Il — The stated periods for compliance of themseshall be observed for all of their sub-items,
except when there are different stated periodsifspen clauses |, II, IV and VIIL.

IV — The stated period of eighteen months for coamgle under the item 12.133 and sub-items
12.133.1 and 12.133.2, with respect to the adeqgohmachinery and equipment designs manufactured or
imported, is not applicable to the items that hkesser stated periods, prevailing, in such circancss,
the short stated period.

V - For machinery and equipment that already mketrequirements of this standard, where the
stated periods are important, it’s not allowedréraoval or non-replacement of systems and othds par
related to the previously existing safety.

VI - The stated periods for the entry into forcetloé items does not apply to conditions of serious
and imminent risk to health or physical integrifyworkers and involve the machinery or equipmeriy on
when the situation is evidenced.

VII - The bakeries and butcher shops or compani#s butcher shops or bakeries that have five or
more establishments can meet the stated periods agequacy of all machinery and equipment by 20%
(twenty percent) of their establishments each yeacording to the schedule to be protocolized in
Regional Superintendence of Labour and Employme8RTE from Unit of Federation in which the
company is situated or in SRTE of the main housecémmpanies that have establishments in more than
one State, of which one copy shall remain in thak#shment.

VIII - Stated periods for compliance with AnnexeB,\¥X and Xl of Regulatory Standard No. 12:

ANNEX VIl - MACHINES FOR BUTCHER SHOP AND GROCERY

Stated periods set by establishment, as a funabbrmachine type and number of worke
For new machines, the stated period for adequaltyp&vbf 6 (six) months in any situation.

Machine | Up to 10 (ten) 1tc1) é%le(;/vigt)‘ltl;/ Pl 26 (twenty six) up to 50 Over 50 (fifty)
Type employees five) employees (fifty) employees employees
Band saw 36 r(rt]r(])'rrl%ssm) (30) months 24 (twenty four) months 18 (eighteeopths
. 36 (thirty six) :
Meat grinder months (30) months 24 (twenty four) months 18 (eighteeopths
COI.d cuts | 66 (sixty six) | 66 (sixty six) 36 months 24 (twenty four) montk
slicer months months
66 (sixty six) | 66 (sixty six) . .
All other months months 60 (sixty) months 48 (forty eight) month

ANNEX IX — PLASTIC INJECTION MACHINE

Each year the company shall be adjust or replaz@ntlicated percentage, so that at the end o¥6)
years all injection machines meet the requiremehfmnex IX.

Stated periods by establishment, regardless afuh#er of workers.

When the percentage is less than 1.5 (one poie}, fshall be considered 01 (one) machine; whenlg
or less than 1.5 (one point five), shall be congddwo (2) machines.

4]

qua

1st (first) year

2nd (second) yea

11

3rd (third) yes

ar 4th (fourth) year

5th (fifth) year

25% (twenty five
percent)

25% (twenty five
percent)

20% (twenty
percent)

20% (twenty
percent)

10% (ten
percent)
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Stated periods set by establishment,
workers.

ANNEX XI — MACHINERY AND IMPLEMENTS FOR AGRICULTURAL AND FORESTRY

USE

as a fundfomachine type, regardless of the number of

Stated period of 12 (twelve) months

Item 7, item 8, in which the stated period appbesy to
the requirement "backup alarm coupled to

the

transmission system" for the models of narfow

agricultural tractors, with width gauge less tharequal

to 1280 mm (one thousand two hundred eighty

millimeters) and item 9, in which the stated peramplies
only to the requirement of "seat belt of traineatse

Stated period of 18 (eighteen) month

U

ltems and Sub-items: 4, 5, 6, 6.1, 6.1.1, 6.3.8, 6.10,
6.12, 11, 12, 12.1, 12.2, and 14;

Sub-items 6.5.2, 6.5.4, 6.6 and 6.6.1 for statipr
machinery;

Sub-items 15.1.2, 15.3, 15.4, 15.5, 15.12, 15. 56211
15.22, 15.23 and 15.24 for implements.

Stated period of 24 (twenty four) mont

)
2]

Sub-item 6.5.1, except harvesters, and sub-item
paragraphs "j" and "m".

Stated period of 36 (thirty six) months

Sub-item 6.5.1 for harvesters;

Sub-items 15.1.2, 15.3, 15.4, 15.5, 15.12, 15. 865211
15.22, 15.23, 15.24 and 15.25 for self-prope
machinery;

nar

6.4

led

Sub-items 6.5.2, 6.5.4, 6.6, 6.6.1 and 15.25.

RUTH BEATRIZ VASCONCELOS VILELA

Secretary of Labour Inspection

RINALDO MARINO COSTA LIMA

Director of Occupational Health and Safety DepanmeSubstitute
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NR 12 - SAFETY IN MACHINERY AND EQUIPMENT WORK
General Principles

12.1. This Regulatory Standard and its annexesigeewvtechnical references, basic principles and
protective measures to ensure the health and g@hysitegrity of workers and establishes minimum
requirements for the prevention of accidents anclpational diseases in the design stages and use of
machinery and equipment of all kinds, and alsotdomanufacture, importation, trading, exhibitiordan
cession in any way, in all economic activities,heiit prejudice to the provisions of all other Redgoity
Standards - NR approved by Governmental Decree3Rb4 of June 8th, 1978, in the technical standards
and, in the absence or omission thereof, in applkceternational standards.

12.1.1. It is understood as using phase the camsin) transportation, assembly, installation,
adjustment, operation, cleaning, maintenance, cigpe disabling and dismantling of machinery or
equipment.

12.2. The provisions of this Standard refer to rmesm used machinery and equipment, except for the
items where there is specific mention about itdiegbility.

12.3. The employer shall take protective measumewdrking on machinery and equipment, capable
to ensure the health and physical integrity of woskand appropriate measures whenever there are
disabled persons directly or indirectly involvediie work.

12.4. Are considered protective measures to betadap this order of priority:
a) collective protective measures;
b) administrative measures or of working organaatand
C) personal protective measure.
12.5. The machinery design shall attend the féd panciple.
Physical layout and facilities

12.6. At the installation sites of machinery andipment, the circulation areas shall be properly
marked and in accordance with the official techinitandards.

12.6.1. The main traffic routes in the workplacesl ahose that leading to exits shall be at least
a width of 1.20 m (one meter and twenty centiméters

12.6.2. The circulation areas shall be kept permigyelear.

12.7. The materials in use at the production pmetsll be allocated in specific areas of storage,
duly marked with colored strips indicated by th&awdl technical standards or signalized for outsadeas.

12.8. The spaces around the machinery and equipshatitbe suitable to their type and to the type
of operation in order to prevent accidents andadiss related to work.

12.8.1. The minimum distance between machineryadoordance with their characteristics and
applications, shall ensure workers' safety durinmeration, maintenance, adjustment, cleaning and
inspection, and to permit the movement of body s&gs) due to the nature of the task.
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12.8.2. The circulation and storage areas of na$eand the spaces around the machinery shall be
designed, sized and maintained so that workersnaatérials transporters, mechanized and manual, can
move safely.

12.9. The floors of workplaces where are installeachinery and equipment and circulation areas
shall:

a) be kept clean and free of objects, tools andnaaugrials that have risks of accidents;

b) have characteristics to prevent risks from geais and other substances and materials tha¢ mak
them slippery; and

c) be leveled and resistant to the loads theyw#gsted.

12.10. The tools used in production process slalbiganized and stored or arranged in specific
locations for this purpose.

12.11. The stationary machinery shall have preventneasures regarding its stability, so the
machines does not swing and does not move unexiheatae to vibration, shock, predictable external
forces, internal dynamic forces or any other actiglereason.

12.11.1. The installation of stationary machindrglscomply with the requirements provided by the
manufacturers or, missing these, the project pegphy a legally qualified professional, in parteaubn
the foundation, mounting, cushioning, leveling, tdation, electrical, pneumatic and hydraulic power
grounding and cooling systems.

12.12. On moveable machines that have rotatiorlsaat two of them shall have locks.

12.13. The machines, the circulation areas, wagsdnd other locations where there may be
workers shall be positioned so that no aerial frartsand handling of materials occurs on the warker

I nstallations and electrical devices

12.14. The electrical installation of machinery agliipment shall be designed and maintained in
order to prevent, by safe means, the risks of mbattshock, fire, explosion and other accidents, a
prescribed in NR 10.

12.15. They shall be grounded, according to curogitial technical standards, the installations,
casings, housings, shielding or conductive parts@thinery and equipment that are not part of etadt
circuits, but that may be under voltage.

12.16. The electrical installation of machinery aggiipment that are or may be in direct or indirect
contact with water or corrosive agents shall begtes! with means and measures to assure theidsigel
tightness, insulation and grounding, in order ®vent accidents.

12.17. The power lead of machinery and equipmeatl sheet the following minimum safety
requirements:

a) provide mechanical strength commensurate vathse;

b) have protection against the possibility of mexta failure, abrasive contacts and contact with
lubricants, fuel and heat;

c) located so that no segment is in contact witkremable parts or sharp edges;
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d) facilitate and not obstruct the transit of pessand materials or the operation of machinery;
e) does not offer any other types of risks on yoaation; and

f) be made of materials that do not propagate itiee ife., self-extinguishing, and that do not emit
toxic substances in case of heating.

12.18. The power enclosure of machinery and equiprsigall meet the following minimum safety
requirements:

a) have access door, kept permanently closed;

b) have signs about the danger of electrical slamckrestricting access by unauthorized persons;
c) be maintained in good conservation state, ceahfree of objects and tools;

d) have protection and identification of circuisid

e) meet the appropriate degree of protection as&ibn of the usage environment.

12.19. The connections and drifts of the electreatls of machinery and equipment shall be made
with appropriate devices and according to currefiiicial technical standards, in order to ensure
appropriate mechanical strength and electricalazintvith characteristics equivalent to the usedtelal
leads and protection against risks.

12.20. The electrical installation of machinery aglipment which use electrical energy supplied
by external source shall have overcurrent protealisvice, sized according to consumption demarbdeof
circuit.

12.20.1. The machinery and equipment shall haveegtive device against overvoltage when the
voltage arising can cause risks of accidents.

12.20.2. When the power supply allows the inverssbrphases of machine that can cause work
accidents, there shall be detection monitored @ewvicphases sequence or other measure of protection
with the same effectiveness.

12.21. Are prohibited in the machinery and equipimen

a) the use of disconnect switch as a start ordtofce;

b) the use of switches such as a knife-type intetat circuits; and

c) the existence of exposed live parts of circilngg use electrical power.
12.22. The batteries shall meet the following mmmmsafety requirements:

a) located so that their maintenance and replaceoesnbe performed easily from the ground or
from a support platform;

b) setting up and fixing in order to have no acotdédisplacement; and
C) positive terminal protection in order to prevantidental contact and short circuit.

12.23. The services and replacement of batteria$ lst performed according to indication shown in
the operating manual.
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Starting, actuation and stop devices

12.24. The starting, actuation and stop devicesathinery shall be designed, selected and installed
so that they:

a) are not localized in their hazardous areas;

b) can be activated or turn off in case of emergdrca person other than the operator;
C) prevent inadvertent actuation or shutdown byojerator or any other accidental way;
d) do not provide additional risks; and

e) cannot be juggled.

12.25. The starting or actuation commands of thehmary shall have devices to prevent their
automatic operation when energized.

12.26. When actuation devices of bimanual contypktare used in order to keep the operator's
hands off the danger zone, they shall meet theviatlg minimum requirements for the control:

a) have synchronous actuation, i.e. an output bgjmall be generated only when the two actuation
devices of the command - buttons - are actuatdu avitme delay less than or equal to 0.5 s (fiv®sds);

b) be under automatic monitoring by safety intezfac

c) have a relationship between input and outputadjgso that the input signals applied to eaclhef t
two actuation devices of the command shall togeskeat and maintain the output signal of the binanu
control device only during the application of tetsignals;

d) the output signal shall end when there is deatitin of any of the control actuation devices;

e) have control devices that require a deliberateom to minimize the likelihood of accidental
command;

f) have distance and barriers between the conttabéion devices to make difficult the juggle oéth
protective effect of the bimanual control devicega

g) making possible the restart of the output sigmdly after the deactivation of the two control
actuation devices.

12.27. On machinery operated by two or more bimbooatrol devices, the synchronous actuation
is required only for each of the bimanual contrelides and not between different devices that shall
maintain concurrency between each other.

12.28. The bimanual control devices shall be plaateal safe distance from the danger zone, taking
into account:

a) the shape, arrangement and response time birttaual control device;

b) the maximum time required for the machine stgepar to danger removal, after the end of the
output signal of the bimanual control device; and

c) the projected utilization for the machine.
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12.29. The moveable bimanual controls installeg@aestals shall:
a) remain stable in their working position;
b) have height compatible with the worksite to stinge to the operator in his working position.

12.30. In machinery and equipment whose operatguires the participation of more than one
person, the number of simultaneous actuation de\sball match the number of operators exposedeto th
dangers arising of its actuation, so that the lef@rotection is the same for each worker.

12.30.1. There shall be selector of the numberctfadion devices in use with lock that prevents its
selection by unauthorized persons.

12.30.2. The actuation circuit shall be designeg@ravent the operation of controls enabled by the
selector while all other non enabled commands arelisconnected.

12.30.3. The simultaneous actuation devices, wised two or more, shall have the luminous signal
to indicate its operation.

12.31. The machinery or equipment designed and faeaiued to allow the use of several modes of
control or operation that shows different safetyele shall have a selector that meets the following
requirements:

a) lock at each position, preventing its changemguthorized persons;
b) correspondence of each position in a single canthor operation mode;

c) control mode selected with priority over all ethcontrol systems, with the exception of
emergency stop; and

d) the selection shall be visible, clear and eadiytifiable.

12.32. The machinery and equipment, whose actuatyaimauthorized persons may show a risk to
health or safety integrity of any person shall hawystem that allows the lock of their actuatiemides.

12.33. The simultaneous actuation and shutdown bygle control from a set of machinery and
equipment or machinery and equipment of large stiedl be preceded by an audible alarm signal.

12.34. Shall be taken, when necessary, additiomasares of alertness, such as visual signals and
telecommunication devices, considering the charattes of the productive process and of the wasker

12.35. The machinery and equipment operated byorégiquency shall be protected against
accidental electromagnetic interference.

12.36. The starting, stop and actuation componamiisother controls that constitute the operation
interface of the machinery shall:

a) operate in extra low voltage up to 25V (twenwefvolts) in alternating current or up to 60V
(sixty volts) in direct current; and

b) permit the installation and operation of emenyestop system, according to items 12.56 to 12.63
and its sub-items.
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12.37. The electrical circuit of the starting amojpscontrol of the electrical motor of machineslksha
have, at least, two contactors with positively gagiccontacts, connected in series, monitored bytysafe
interface or in accordance with the standards kskedal by current national technical standards,iartie
missing of that, by international technical standarf so indicated by the risk analysis, as a fimmcof the
severity of injury and frequency or duration of egpre to the risk.

Safety systems

12.38. Danger zones of machinery and equipment Bhaé safety systems, characterized by fixed
protections, moveable protections and interconualestdety devices to ensure protection to health and
physical integrity of workers.

12.38.1. The adoption of safety systems, partibuliar the areas of operation that shows danger,
shall consider the technical characteristics of mm&chine and the working process and the existing
measures and technical choices in order to achievaecessary safety level provided in this Stahdar

12.39. The safety systems shall be selected atalletsto meet the following requirements:

a) have safety category in accordance with previgls analysis provided in the current official
technical standards;

b) be under the technical responsibility of legajialified professional;
c) have technical compliance with the control syste which they are integrated,;
d) installation so that cannot be neutralized ggjad;

e) remain under automatic surveillance, i.e. mamty according to the required safety category,
except for exclusively mechanical safety devicest a

f) stop of dangerous movements and all other ngken occur failures or abnormal conditions of
work.

12.40. The safety systems, according to the redjsiadety category, shall require manual resetr afte
correcting the failure or abnormal condition of Wdlnat caused the stoppage of the machine.

12.41. For the purposes of applying this stand@&dconsidered protection the element used
specifically to provide safety through a physicatrier, where can be:

a) fixed protection, which shall be kept in its p@nent position or by means of fixing elements
which allow their removal or opening with the ugespecific tools only; and

b) moveable protection, which can be opened withbet use of tools, usually by mechanical
elements connected to the machine structure oraa fieed element, and shall be joined with the
interlocking devices.

12.42. For the purposes of applying this Standard,considered safety devices the components,
alone or connected or related to protections, tddiice risks of accidents and other health injursag
classified as:

a) electrical controls and safety interfaces: devicesponsible to perform the monitoring, that
verifies the connection, position and operatiorotifer system devices and prevent the occurren@ of
failure that causes the loss of safety functiorthsas safety relays, safety configurable contrelkend
safety programmable logic controller - PLC;
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b) interlocking devices: electromechanical safetitches, with positive and break action, magnetic
and electronic coded, optoelectronics, safety iidecsensors and other safety devices that have the
purpose of preventing the operation of machine eteémunder specific conditions;

c) safety sensors: mechanical and no-mechanicakpce detectors devices, that act when a person
or part of your body penetrate the danger zone wfaghine or equipment, sending a signal to stop or
prevent the start of hazardous actions such as digttains, optoelectronics presence detectorsy lak
multiple beams, optical barriers, area monitorsaanners, stops, carpets and position sensors;

d) valves and safety blocks or pneumatic and hydraystems with the same effectiveness;

e) mechanical devices, such as: restraint deviiceisers, separators, pushers, inhibitors, baffled
retractable; and

f) validation devices: supplementary hand-operatedtrol devices, that when applied on a
permanent mode, enable the actuation device, suldtkable switches and lockable devices.

12.43. The components related to safety systemsaarntion and stop controls of the machines,
including the emergency, shall ensure the safee sthtthe machinery or equipment when there are
fluctuations in energy level beyond the limits ddesed in the design, including the power outagd an
reestablishing of energy supply.

12.44. The protection shall be moveable when tlvesscto a danger zone is required one or more
times per shift, noting that:

a) the protection shall be associated with an lmt&ing device when its opening does not allow
access to the danger zone before the eliminatiosiafand

b) the protection shall be associated with an lim¢&mng device with lock when its opening allow
access to the danger zone before the eliminatioslaf

12.45. The machinery and equipment with a moveabtgéections associated with interlocking
devices shall:

a) operate when the protections are closed only;
b) stop their hazardous functions when the pratastare opened during operation; and
c) ensure that the closing of the protections atmraot initiate the dangerous functions.

12.46. The interlocking devices with lock assodat® the moveable protections of machinery and
equipment shall:

a) allow operation while the protection is closed éocked only;

b) keep the protection closed and locked untilithery risk have been eliminated due to hazardous
functions of the machinery or equipment;

c) ensure that the closure and lock of the prasadby itself can not initiate the dangerous funtsio
of the machinery or equipment.

12.47. The power transmissions and the moveableponants connected to them, accessible or
exposed, shall have fixed or moveable protectioitis interlocking devices, which prevents accessnfro
all sides.
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12.47.1. When used moveable protections to cofiagpower transmissions that have inertia, shall
be used interlocking devices with lock.

12.47.2. The drive shaft (cardan) shall have adegpeotection, in perfect condition in its full
length, fixed in the machine power take-off frone tbross head to the coupling of the implement or
equipment.

12.48. The machinery and equipment that providask of rupture of its parts, projection of
materials, particles or substances, shall haveegtions to ensure health and safety of workers.

12.49. The protections shall be designed and tauitieet the following safety requirements:

a) perform their functions appropriately during theeful life of the machine or permit the
replacement of damaged or deteriorated parts;

b) be built of resistant and suitable materialscemtain the projection of parts, materials and
particles;

c) firm fixation and guarantee of stability and magical strength compatible with the required
stresses;

d) not create gripping or crushing points with maetparts or other protections;

e) cannot have ends and sharp edges or other daisgaojections;

f) withstand the environmental conditions of thaqa where they are installed;

g) prevent from being juggled;

h) provide hygiene and cleanliness conditions;

I) prevent access to the danger zone;

j) have their interlocking devices adequately petad from dirt, dust and corrosion, if necessary;
k) take positive action, i.e. acting in a positmede; and

) not entail additional risks.

12.50. When the protection is made of a discondmaaterial, shall be noted the safety distances to
prevent access to danger zones, as provided inxAinitem A.

12.51. During the use of protections away from maelor equipment with possibility of someone
getting into the danger zone, shall be adoptedtiaddi safety measures of collective protectioprevent
starting the machine while there are persons inarea.

12.52. The protections also used as mean of atgetdge exigency of the machinery or equipment
characteristics shall meet the safety and stremgphirements appropriate for both purposes.

12.53. There shall be protection on the bottomhef ladder steps, i.e., in the risers, whenever a
protruding part of the foot or hand can contachaandous area.

12.54. The protections, devices and safety sysgdral integrate the machinery and equipment, and
can not be considered optional items for any pwepos
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12.55. Due to the risk, can be required desigrgrdia or schematic representation of the machinery
safety systems with respective technical speciboatinto Portuguese Language.

12.55.1. When the machine does not have the refjs@ehnical documentation, its owner shall
constitute it, under the responsibility of legatjyalified professional and with the respective Techl
Responsibility Annotation of the Regional CoundiEmgineering and Architecture - ART/CREA.

Emer gency stop devices

12.56. The machinery shall be equipped with onenore emergency stop devices, through which
can be avoided latent and existent danger situstion

12.56.1. The emergency stop devices shall not e as starting or actuation device.

12.56.2. Are excepted from the requirement of semil2.56.1 the manual machines, self-propelled
machinery and those in which the emergency stoeeoes not allow risk reduction.

12.57. The emergency stop devices shall be posiiamlocations of easy access and viewing by the
operators in their worksites and by other persand,kept permanently clear.

12.58. The emergency stop devices shall:

a) be selected, assembled and interconnected ier dad withstand the prescribed operating
conditions as well as the influences of the envirent;

b) be used as auxiliary measure, and not as amaiivee measure appropriate to the protection or to
the automatic safety systems;

c) have actuators designed for easy operationeobpierator or others who may require their use;
d) take precedence over all other commands;

e) causing the stoppage of operation or dangermcegs in period of time as small technically as
possible, without creating additional hazards;

f) be kept under surveillance through safety systeand

g) be maintained in perfect operating condition.

12.59. The emergency stop function shall not:

a) impair the effectiveness of safety systems wicgs with functions related to safety;
b) prejudice any means designed to rescue acowidims; and

c) generating additional risk.

12.60. The actuation of the emergency stop devia# also result in the retention of the actuasor,
that when the actuator action is discontinuecdertains retained until it is deactivated.

12.60.1. The deactivation shall only be possibla assult of an intentional manual action on the
actuator, through appropriate operation;
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12.61. When used cable-type actuators, shall:

a) use emergency-stop switches that work tensi@oeds to automatically stops the machinery
hazardous functions in case of breakage or loogesfithe cables;

b) consider the displacement and the force apphiatie actuators, required for the actuation of the
emergency stop switches; and

c) follow the maximum distance between the emergestop switches recommended by the
manufacturer.

12.62. The emergency stop switches shall be locdtat all the actuator cable is visible from the
position of emergency stop deactivation.

12.62.1. If is not possible to comply with the regment in item 12.62, it shall ensure that, afiter
actuation and before the deactivation, the machioeequipment is inspected throughout the lengtihe
cable.

12.63. The emergency stop shall require reset arualareset, to be performed only after the
correction of the event that caused the emergeiopyastuation.

12.63.1. The location of the reset actuators stilaiv a full view of the area protected by the eabl
Permanent means of access

12.64. The machinery and equipment shall have aesgsermanently fixed and secured at all their
points of operation, supply, raw materials insertiand removal of products worked, preparation,
maintenance and constant intervention.

12.64.1. Are considered means of access lifts, samalkways, platforms or stairs.

12.64.2. In the technical impossibility of applyitige technical means provided on sub-item 12.64.1,
may be used a ship-type ladder.

12.64.3. In machinery and equipment, the permamaans of access shall be located and installed
to prevent accidents risks and facilitate the axe@sl use by the workers.

12.65. The use of the means of access shall caongidepitch angle as shown in Figure 1 of
Annex Il

12.66. The places or worksites above ground levarevthere is access of workers to control or any
other usual interventions in the machinery and mgent, such as operation, supply, maintenance,
preparation and inspection, shall have stable afevgorking platforms.

12.66.1. In the technical impossibility of applyitige provisions of item 12.66, may be adopted the
use of moveable or elevatory platforms.

12.67. The moveable platforms shall be stable,ssoch to allow their movement or tipping during
the work.

12.68. The catwalks, platforms, ramps and staiadl ginovide safe working conditions, circulation,
movement and handling of materials and:

a) be sized, built and secured in a safe and aesistanner, in order to withstand the stresses and
safe movement of workers;
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b) have floors and steps made of slip-resistanérnads$ or coatings;
c) be kept clear; and

d) be located and installed as to prevent riskatiinfy, slipping, tripping and excessive physical
efforts by workers to use them.

12.69. The ramps with slopes between 10° (ten)28Adtwenty) degrees from the horizontal plane
shall have horizontal cross parts securely attath@devent slipping, spaced with each other 0.4@onty
centimeters) in all its entire length when the fl@onot slip-resistant.

12.69.1. It is prohibited to build ramps with sleggeater than 20° (twenty) degrees from the floor.

12.70. The means of access, except elevator amdtygie ladder, shall have falling protection
system with the following characteristics:

a) be sized, built and secured in a safe and agsistanner, in order to withstand the stresses;
b) be made of material resistant to weatheringcamcbsion;

c) having upper cross member from 1.10 m (one nagtérten centimeters) to 1.20 m (one meter and
twenty centimeters) in height from the floor aladhg entire length on both sides;

d) the upper cross member shall not have flat sarfan order to prevent the placement of objects;
and

e) have skirting-board of at least 0.20 m (twengntoneters) in height and intermediate cross
member to 0.70 m (seventy centimeters) in heighhfthe floor, located between the skirting-board an
the upper cross member.

12.71. If there is danger of falling objects andenals, the clearance between the skirting-board a
the upper cross member of the railing shall recéxresl, full and resistant protection.

12.71.1. The protection cited on item 12.71 mayfdyvened of resistant screen, provided its mesh
does not allow the passage of any object or mateaacan cause injuries to the workers.

12.72. For the falling protection system in platfisrused in supply operations or that accumulate
dirts is allowed the adoption of the dimension&igiure 5 of Annex IIl.

12.73. The catwalks, platforms and ramps shall hlagdollowing characteristics:
a) minimum width of 0.60 m (sixty centimeters);

b) means of drainage, if necessary; and

c) can not have skirting-board in the access cheara

12.74. The stairs without riser shall have:

a) width of 0.60 m (sixty centimeters) to 0.80 nglgy centimeters);

b) steps with a minimum depth of 0.15 m (fifteentameters);

c) uniform steps and flights, leveled and withordtpusions;

d) maximum height between steps of 0.25 m (twevig-Eentimeters);
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e) rest platform with 0.60 m (sixty centimeters0t80 m (eighty centimeters) of width and length at
intervals of not more than 3.00 m (three meters)eight;

f) minimum projection of at least 0.01 m (ten nmikters) of one step on the other; and

g) steps with depth that meets the formula: §@0+2 h< 660 (dimensions in millimeters) as shown
in Figure 2 of Annex Ill.

12.75. The stairs with riser shall have:

a) width of 0.60 m (sixty centimeters) to 0.80 ngly centimeters);

b) steps with a minimum depth of 0.20 m (twentytceaters);

c) uniform steps and flights, leveled and withoxgtpusions;

d) height between the steps of 0.20 m (twenty oegtirs) to 0.25 m (twenty-five centimeters);

e) rest platform with 0.60 m (sixty centimeters0t80 m (eighty centimeters) of width and length at
intervals of not more than 3.00 m (three meter$jeight.

12.76. The fixed ship-type ladders shall have:
a) dimension, construction and secure and resistanhting, to withstand the applied stresses;

b) provision of materials or coatings resistantmeathering and corrosion, if they are exposed to
corrosive or external environment;

c) roll cages, in the event to have a height graaten 3.50 m (three meters and fifty centimeters),
installed from 2.0 m (two meters) from the floorceeding the rest platform or the top floor in eddt
1.10 m (one meter and ten centimeters) to 1.20ma (eeter and twenty centimeters);

d) handrail or continuation of the stair pillarscerding the rest platform or the top floor of 1rd0
(one meter and ten centimeters) to 1.20 m (onermaatetwenty centimeters);

e) width of 0.40 m (forty centimeters) to 0.60 nix{g centimeters), as shown in Figure 3 of
Annex I,

f) maximum total height of 10.00 meters (ten m@gtefsa single flight;

g) maximum height of 6.00 meters (six meters) betwsvo rest platforms, if multiple flights, built
in consecutive flights with parallel axes, spacgdab least 0.70 m (seventy centimeters), as shawn i
Figure 3 of Annex lll;

h) spacing between bars of 0.25 m (twenty-five ioegtiers) to 0.30 meters (thirty centimeters), as
shown in Figure 3 of Annex llI;

i) spacing between the floor of the machine or fingt bar not exceeding 0.55 m (fifty-five
centimeters), as shown in Figure 3 of Annex llI;

j) distance from the structure that is attachedttéeast 0.15 m (fifteen centimeters), as shown in
Figure 4 of Annex lll;

k) bars of 0.025 m (twenty-five millimeters) to 88 m (thirty-eight millimeters) in diameter or
thickness; and
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l) bars with surfaces, shapes or grooves to presiggage.
12.76.1. The roll cages shall have:

a) diameter of 0.65 m (sixty-five centimeters) t8BMm (eighty centimeters), as shown in Figure 4 of
Annex lll; and

b) clearance between guardrails of no more thad @&ers (thirty centimeters), as shown in Figure
3 of Annex Il

Pressurized components

12.77. Shall be adopted additional protection messwf hoses, piping and other pressurized
components subject to possible mechanical impactother aggressive agents when there is risk.

12.78. Hoses, piping and other pressurized compgenamll be located or protected so that a
situation of rupture of these components and fleiaks cannot cause accidents of work.

12.79. The hoses used in pressurized systems lshadl an indication of the maximum allowable
working pressure specified by the manufacturer.

12.80. The machinery pressurized systems shall im@aas or devices intended to ensure that:
a) the maximum allowable working pressure in tmeutis cannot be exceeded; and
b) progressive or abrupt pressure drops and vadossican not generate danger.

12.81. When the machine's energy sources areasbldte residual pressure of reservoirs and similar
containers, such as hydropneumatic accumulatonsot&reate a risk of accidents.

12.82. The containers containing compressed gasesin machinery and equipment shall remain in
perfect condition and operation and be storedsemmirs well ventilated, protected from fallinggat and
accidental impacts.

12.83. In tires assembly and dismantling activit@fs machinery and equipment wheels not
stationary, which have risks of accidents, shalhbied the following conditions:

a) the tires shall be completely depressurized,ovemg the calibration valve core before the
dismantling and of any intervention that may caarsgdents; and

b) the filling of tires can only be performed insidn enclosure device enclosure or roll cage
properly sized until is reached a sufficient presgo force the bead over the rim and create ampaga
sealing.

12.84. In pneumatic and hydraulic systems thattwseor more stages with different pressures as a
protective measure, the force exerted on the pa#fafety circuit — approximation - cannot be enotagh
cause injuries to the physical integrity of workers

12.84.1. To meet the provisions of item 12.84 ftree exerted on the path or safety circuit shall b
limited to 150 N (one hundred and fifty Newtons)Xaie contact pressure limited to 50 Nfc(fifty
Newtons per square centimeter) except in casesaewthere is prevision of other values in currencgjme
official technical standards.
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Material conveyors

12.85. The hazardous movements of the continuotsrimlaconveyors shall be protected, especially
at the crushing, gripping and trapping points fadnbg the tracks, belts, rollers, clutches, brakedieys,
samplers, flywheel, drums, gears, racks, chainsglegualigners, stretching region and counterweighd
other moveable parts accessible during normal tipara

12.85.1. The continuous belt conveyors whose hefigim the belt edge that carries the load is
greater than 2.70 m (two meters and seventy cet@rs)efrom the floor are exempted from the provisio
of item 12.85, provided there is no circulation permanency of persons in hazardous areas.

12.85.2. The continuous belt conveyors where therelistant fixed protection, coupled with
moveable interlocked protection that restricts asct® specialized personnel to perform inspections,
maintenance and other necessary interventiongxampted from the provisions of item 12.85, proside
that the provisions under item 12.51 are met.

12.86. The continuous belt conveyors, whose hdight the belt edge that carries the load is greater
than 2.70 m (two meters and seventy centimetemh fthe floor, shall have in their entire length,
walkways on both sides, if the requirements of itE2r66 are met.

12.86.1. The conveyors whose belt has a width oftagZ62 mm (seven hundred sixty-two
millimeters or 30 (thirty) inches can have catwalk one side only and the use adoption of moveable o
elevatory platforms for any interventions and irgmas.

12.86.2. The articulated moveable conveyors whéeret is the possibility to perform any
interventions and inspections from the floor areregted from the requirement in item 12.86.

12.87. The material conveyors shall only be usedhe type and load capacity for which they were
designed.

12.88. The wire ropes, chains, slings, hooks amgrosuspension or traction elements and their
connections shall be adequate for the type of nadhtend sized to withstand the stresses.

12.89. In the continuous material conveyors thatiire stoppage during the process is prohibited the
reversal of movement for this purpose.

12.90. It is prohibited the permanency and cir¢afaf persons on moveable parts, or that can
move, of the material conveyors, when not desidoethese purposes.

12.90.1. In situations where there is a technicdéasibility of compliance with the provisions of
item 12.90, shall be taken measures to ensurddpeasd blockage of the risk movements, as provaied
item 12.113 and sub-item 12.113.1.

12.90.2. The permanency and circulation of pergmnthe continuous conveyors shall be performed
by means of catwalks with falling protection systewcording to item 12.70.

12.90.3. It is allowed the permanency and circafatdf persons under the continuous conveyors
only in protected locations that offers appropr@iteensions and strength against falling of malkeria

12.91. The continuous conveyors accessible to werkball be provided, along its length, of
emergency stop devices, so that they can be adtuatdl working positions.

12.91.1. The continuous conveyors accessible tkaeverare exempted from compliance with the
requirement on item 12.91 if the risk analysis ¢adies in that manner.
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12.92. The continuous belt conveyors shall havecdsvto ensure safety in case of failure during
normal operation and that stops their operationnnthe safety limits are reached as specified ingdes
and shall cover at least the following conditions:

a) abnormal belt misalignment; and
b) material overload.

12.93. During the transport of suspended matesiaddl be taken safety measures aiming to ensure
that no persons are under the load.

12.93.1. The safety measures provided on item 1sh@8B prioritize the existence of exclusive areas
for the circulation of suspended loads properlyndighted and signalized.

Ergonomic aspects

12.94. The machinery and equipment shall be dedjgoeilt and maintained to comply with the
following aspects:

a) meeting of the anthropometric characteristicgabdity of the operators;

b) compliance with the postural, cognitive requiegns, movement and physical efforts demanded
by the operators;

c) the components such as displays, signals andnemats, shall enable the clear and precise
interaction with the operator to reduce possileditior misinterpretation or information feedbacioes;

d) the controls and indicators shall represent,nglier possible, the direction of movement and all
other corresponding effects;

e) the interactive systems, such as icons, symbnots instructions shall be consistent in its
appearance and function;

f) facilitate the performance and reliability of exations, reducing the likelihood of failures ireth
operation;

g) reduction of requirement for power, pressurefjedgon, extension or twisting of the body
segments;

h) the illumination shall be adequate and be alblElan emergency situations when required to enter
in its interior.

12.95. The machinery and equipment controls sleatldsigned, built and maintained in compliance
with the following aspects:

a) location and distance in order to allow easysafd handling;
b) installation of the commands used in positiomsaraccessible to the operator;
c) visibility, identification and marking that peitsito be distinguished from each other;

d) installation of the hand or pedal actuation elrta in order to facilitate the execution of the
maneuver taking into account the biomechanicalardropometric characteristics of operators; and

e) ensuring the safe and quick maneuvers and piareo prevent unintended movements.
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12.96. The machinery and equipment shall be dedjgm&ilt and operated taking into account the
necessity of adapting for working conditions to fisgchophysiological characteristics of workers tred
nature of the works to be performed, offering cornémd safety conditions at work, in compliancehwit
NR 17.

12.97. The seats used in the machinery operatialh Isfive cushion and be adjustable to the nature
of work performed, beyond that provided on sub-itef8.3 of NR 17.

12.98. The worksites shall be designed to allowalternation of posture and adequate movement of
body segments, ensuring enough space for opemaitithie installed controls.

12.99. The worksites surfaces shall not have skdges, rough and sharp surfaces and corners in
acute angles or burrs on the points of contact thiéhoperator's body segments, and the fixing el¢sne
such as nails, rivets and screws, shall be kepsswt to add risk to the operation.

12.100. The machinery and equipment worksites sitlallv the full support of the soles on the floor.

12.100.1. Shall be provided footrests support witenoperator's feet do not reach the floor even
after the seat adjustment.

12.101. The dimensions of the machinery and equipmverksites shall:

a) meet the biomechanical and anthropometric ctenatcs of the operator, with respect to the
reaches of the body segments and vision;

b) ensure the proper posture, in order to assurdartable positions of the body segments in the
working position; and

c) avoid torso deflection and twist in order to eh® the angles and natural paths of body
movements during the tasks.

12.102. The locations intended for the materialdfiag in processes on machinery and equipment
shall have height and be positioned to ensure gmsiure conditions, visualization, movement and
operation.

12.103. The machinery and equipment worksites staale permanent lighting system that allows
good visibility of the work details, to avoid shador penumbra areas and stroboscopic effect.

12.103.1. The illumination of the inner parts ofamiaery and equipment that require adjustment
operations, inspection, maintenance and other gieriaterventions shall be appropriate and be abéal
in emergencies situations, when is required theyesft persons observing the specific requiremeats f
classified areas.

12.104. The work rhythm and the machinery and egaig speed shall be compatible with the
physical ability of operators in order to preveagahh problems.

12.105. The filler neck of fuel tank and other miais shall be located no more than 1.50 m (one
meter and fifty centimeters) above the floor ormnp platform for the task.
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Additional risks
12.106. For the purposes of this Standard, shatbbsidered the following additional risks:

a) any hazardous substances, whether chemicablmghial agents in solid, liquid or gaseous state,
which shows a risk to health or physical integofyworkers through inhalation, ingestion or contadh
skin, eyes or mucous membranes;

b) ionizing radiations generated by machinery agaiggment or from radioactive substances used,
processed or produced by them;

c) non-ionizing radiations that could cause dantadesalth or physical integrity of workers;
d) vibrations;

e) noise;

f) heat;

g) fuels, flammables, explosives and substancesehat dangerously; and

h) accessible heated surfaces that shows a risiurag caused by contact with skin.

12.107. Shall be adopted measures to control thdi@ahl risks from the emission or release of
chemical, physical and biological agents by madlyirend equipment, with priority to its removal,
reduction of its emission or release and reduatiornorkers' exposure, in that order.

12.108. Machinery and equipment which use, proocegzoduce fuels, flammables, explosives or
substances which react dangerously shall providgegtive measures against its emission, release,
combustion, explosion and accidental reactionsyedlsas the occurrence of fire.

12.109. Shall be adopted measures to protect ddainss caused by skin contact with hot surfaces
of machinery and equipment, such as reducing thasaitemperature, insulation with suitable matseria
and barriers, whenever the surface temperatureestay than the threshold of burns of the materdfal
which is constituted for a certain period of contac

12.110. Shall be developed and applied safety dioes and work permission to ensure the safe use
of machinery and equipment for work in confinedcgsa

M aintenance, inspection, preparation, adjustments and repairs

12.111. The machinery and equipment shall be stdg¢o preventive and corrective maintenance in
the manner and frequency determined by the manuracaccording to current official national tectalic
standards and, missing those, international teehstandards.

12.111.1. The preventive maintenances with thenpialeo cause accidents at work shall be subject
to planning and management performed by a legalfyified professional.

12.112. The preventive and corrective maintenahed e recorded in own book, index card or
information system, with the following data:

a) maintenance schedule;

b) interventions performed,
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c) date of completion of each intervention;

d) service performed;

e) parts repaired or replaced,;

f) safety equipment conditions;

g) conclusive indication for the machine safetydibans; and

h) name of the person responsible for performingi@iventions.

12.112.1. The record of maintenance shall be aJaildo the workers involved in operation,
maintenance and repairs, as well as the Internairiiesion of Accident Prevention, CIPA, to the Seevi
of Safety and Occupational Medicine - SESMT andhi® supervision of the Ministry of Labour and
Employment.

12.113. The maintenance, inspection, repairs, tlgaadjustments and other interventions that are
necessary shall be performed by trained, qualifietbgally skilled professionals, formally auth@atkz by
the employer, with machinery and equipment stogretladoption of the following procedures:

a) insulation and discharge of all energy sourdéesacrhinery and equipment, in a visible manner or
easily identifiable by means of the control devjces

b) electrical and mechanical lock in "off" or "ctms' position of all cut devices of energy sourdes,
order to prevent re-energizing, and signaling woettk card or tag containing the time and date okilog,
the reason for the maintenance and the name gktts®n responsible;

C) measures to ensure that downstream of the euggmoints there is no possibility of generating
risk of accidents;

d) additional safety measures, when is performenhter@ance, inspection and repairs of equipment
or machinery supported by hydraulic and pneumastesns only; and

e) restraints systems with mechanical lock to pmevaccidental back movement of tilted or
articulated open parts of the machinery and equipme

12.113.1. For special situations of setting, adpestt, cleaning, troubleshooting and non-
conformances, where it is not possible the accahplent of conditions established on item 12.11d, an
in other situations involving the safety level retlon of machinery and equipment and there is a tee
access the danger zones shall be possible to sateatle of operation that:

a) becomes inoperative the automatic control mode;

b) allow the completion of services with the useadiuation device of continued action associated to
speed reduction or control devices by limited mogeh

c) prevent the change by unauthorized workers;
d) the selection corresponds to a single commamg@ration mode;

e) when selected, has priority over all other aargystems, with the exception of emergency stop;
and

f) makes the selection visible, clear and easigntdiable.
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12.114. The maintenance of machinery and equipmelitinclude, among other items, the
attainment of non-destructive testing - NDT, in gteictures and components subject to forces amdevh
breakage or wear can cause accidents.

12.114.1. The non-destructive testing - NDT, whenfgrmed, shall conform to current official
national technical standards and, missing thosernational technical standards.

12.115. In maintenance of machinery and equipmehé&never a defect is detected in the part or
component which implicates the safety, shall bevidied its repair or immediate replacement with heot
original part or component or equivalent, to engheesame characteristics and use safe conditions.

Signs

12.116. The machinery and equipment, as well afattiities where they are, shall have safety signs
to warn workers and others about the risks theyeapesed to, the operation and maintenance inginsct
and other information necessary to ensure the palysitegrity and health of workers.

12.116.1. The safety signs include the use of spkymbols, markings, luminous or audible signals,
among other forms of communication with the sanfieieficy.

12.116.2. The signs, including colors, of machinang equipment used in the food, medical and
pharmacist sectors shall obey the current samitdaw, without prejudice to the safety and health o
workers or third parties.

12.116.3. The safety signs shall be adopted ahakes of use and life of machinery and equipment.
12.117. The safety signs shall:

a) be emphasized on the machine or equipment;

b) be in clearly visible location; and

c) be of easy understanding.

12.118. The symbols, markings and luminous or dedgignals shall follow the standards
established by the current national technical stedsd and, missing those, by international technical
standards.

12.119. The markings of the machinery and equiprsieali:
a) be written in Portuguese Language - Brazil;
b) be legible.

12.119.1. The markings shall clearly indicate tis& and the part of the machinery or equipment to
which they relate, and shall not be used the mgrfdianger” only.

12.120. The markings and symbols shall be used aschmmery and equipment to indicate its
specifications and technical limitations.

12.121. Shall be adopted, where appropriate, aati@ming or alert signs, such as intermittent
luminous and audible signals, indicating the immueof a hazardous event, such as starting or peeds
of a machine, so that:

a) be emitted before the hazardous event occurs;
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b) are not ambiguous;
c) be clearly understood and distinguished fronothler signals used; and
d) can be positively recognized by the workers.

12.122. Except when there is prevision in otherURegry Standards, shall be used the following
colors for safety signs of machinery and equipment:

a) yellow:

1. fixed and moveable protections - except wherddreggerous movements are confined in their own
fairing or structure of the machinery or equipmemntwhen technically feasible;

2. restraint mechanical components, devices aref ptrts intended for the safety; and
3. ladder cages, handrails and railing and skifogrd systems.
b) blue: communication of safety stoppage and lagkor maintenance.

12.123. The machinery and equipment made from #te df this standard shall have in a visible
place the indelible information, containing at keas

a) legal name, corporate identity number (CNPJ)atdiess of manufacturer or importer;
b) information on type, model and capacity;

c) serial number or identification number and yafamanufacture;

d) registration number of the manufacturer or inbgroin the CREA; and

e) weight of the machinery or equipment.

12.124. To warn workers about possible hazardg bhahstalled, if necessary, indicator devices of
qualitative and quantitative reading or safety oant

12.124.1. The indicators shall be easy to readdastohguishable from each other.
Manuals

12.125. The machinery and equipment shall haveuictsbn manuals supplied by the manufacturer
or importer with information relating to safetyadl stages of use.

12.126. When missing or lost, the machinery or gap@nt manual which shows risks shall be
reconstituted by the employer, under the respditgibf a legally qualified professional.

12.127. The manuals shall:

a) be written in Portuguese Language - Brazil, witlaracters of type and size to allow the better
readability possible, followed by explanatory ilitzdions;

b) be objective, clear, unambiguous and easy utadehisig language;
c) have signs or warnings regarding to safety; and

d) remain available to all users in the workplaces.
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12.128. The manuals of machinery and equipment faatured or imported from the date of this
standard shall contain, at least, the following@infation:

a) legal name, corporate identity number (CNPJ)adtiess of manufacturer or importer;
b) type, model and capacity;

c) serial number or identification number and yafamanufacture;

d) observed standards for design and constructiamachinery or equipment;

e) detailed description of the machinery or equiphaad their accessories;

f) diagrams, including electrical circuits, espdgiahe schematic representation of the safety
functions;

g) definition of the intended use of the machin@rgquipment;

h) risks where the users are exposed, with theeoise quantitative assessments of emissions
generated by the machinery or equipment at th&icépacity utilization;

i) definition of existing safety measures and thimsbe adopted by the users;

j) technical specifications and limitations for itse with safety;

K) risks that can result from tampering or remagbrotections and safety devices;

) risks that can result from uses other than thpyescribed in the design;

m) procedures for the use of machinery or equipraafaly;

n) procedures and schedule for inspections andterance;

0) procedures to be adopted in emergencies;

p) indication of the useful life of the machinenyemuipment and components related to safety.

12.129. In case of machinery and equipment marwfkedtor imported before the entry into force of
this standard, the manuals shall contain at ldeestrtformation specified in the paragraphs "b", "g;

noagn o oann "k", IIIII n

o I ,'m", "n" and "0" on item 12.128.
Work and safety procedures

12.130. Shall be developed specific, standardizeadkwand safety procedures, with detailed
description of each task, step by step, from thle analysis.

12.130.1. The Work and safety procedures canntidenly protective measures adopted to prevent
accidents and are considered supplements and bstitates for collective protective measures nedded
ensure the safety and health of workers.

12.131. At the beginning of each work shift or afee new preparation of the machinery or
equipment, the operator shall perform routine inSpa of operational and safety conditions and, if
detected abnormalities that affect the safety,aittevities shall be discontinued, with the commatian
for his superior.
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12.132. The services in machinery and equipmerttithalve risk of accidents at work shall be
planned and performed in accordance with the watksafety procedures, under supervision and express
consent of a qualified and skilled professional¢siauthorized.

12.132.1. The services in machinery and equipnf&ttihvolve risk of accidents at work shall be
preceded by specific work orders - OS -, contaimihigast:

a) a description of the service;
b) the date and place of work performance;
c) the name and role of workers; and

d) the persons responsible for the service andh®issue of the OS, according to work and safety
procedures.

Design, manufacture, importation, sale, lease, auction, cession in any way, exposure and use

12.133. The design shall take into account thetywabé machinery or equipment during the
construction, transport, assembly, installationjustthent, operation, cleaning, maintenance, ingmpect
deactivation, dismantling and scrapping phaseautiirahe technical references listed in this stathdar
be observed to ensure the health and physicalrityeq workers.

12.133.1. The design of the machinery or equiprakall not allow errors in assembly or reassembly
of certain parts or elements that can create hazdudng its operation, especially regarding theesb
direction or displacement.

12.133.2. The design of the machinery or equipmesntufactured or imported after the entry into
force of this standard shall provide adequate mdansheir lifting, loading, installation, removand
transportation.

12.133.3. Shall be foreseen safe means for thallssdbn, removal, dismantling or transportation
activities, even in parts, of machinery and equipmeanufactured or imported before the entry ii@d
of this standard.

12.134. It is prohibited the manufacture, impodafi sale, auction, lease, cession in any way,
exposure and use of machinery and equipment thabtdmeet the provisions of this standard.

Technical training

12.135. The operation, maintenance, inspection alhdother interventions in machinery and
equipment shall be performed by skilled, qualifigdined or authorized workers for this purpose.

12.136. The workers involved in the operation, rreaiance, inspection and all other interventions in
machinery and equipment shall receive technicahitrg provided by the employer and compatible with
their roles that cover the risks they are exposetithe protective measures available and necessary,
accordance with this Standard, for the preventiaacoidents and diseases.

12.137. The operators of machinery and equipmeailt B over eighteen years of age, except as an
apprentice condition under the current law.

12.138. The technical training shall:

a) occur before the employee assumes the roles;

Page 25 of 89



b) be made by the employer, without cost to theleyee;

c) have minimum workload assuring the workers tdgoe their activities safely, being distributed
in a maximum of eight daily hours and performedmyinormal working hours;

d) have a content of training program as set oétnnex Il of this standard; and

e) be given by qualified professionals or workeos this purpose, supervised by legally qualified
professional who will be responsible for the sultgb of the content, form, workload, instructors
qualification and assessment of qualified persons.

12.139. The teaching material in written or audioal used on training and that provided to the
participants, shall be produced in suitable languaghe workers, and be kept available for ingpactas
well as the attendance list or certificate, theicutum vitae from the teachers and assessmenialifigd
persons.

12.140. It is considered a qualified worker or pesfional who can prove completion of specific
course in the area, recognized by the official atlonal system, compatible with the course to bhgha

12.141. 1t is considered a legally qualified prsfesal to supervise the technical training who can
prove completion of specific course in the areampatible with the course to be taught, with regitsbn
in competent class council.

12.142. The technical training is only valid foretemployer who made it and in the established
conditions by the legally qualified professionawensible for the technical training supervision.

12.142.1. It is exempted from the requirement @itl2.142 the plastic injector machine operators
with technical training course as provided on itE2nl47 and its sub-items.

12.143. Are considered authorized the skilled, ifjadl workers or legally qualified professionals,
with authorization given by a formal document af #mployer.

12.143.1. Until the effective date of this standamil be considered skilled the worker who has
evidence, through registration in the Labour EvadeBooklet, CTPS or employee registration of astlea
two years of experience in the activity and whoerees recycling as required on item 12.144 of this
standard.

12.144. Technical training shall be performed fecycling of the worker whenever significant
changes occur in the facilities and in operatiomaichinery or changes in methods, processes arid wor
organization.

12.144.1. The content of training program for rdicygre shall meet the needs of the situation that
motivated, with minimum workload assuring the waskdo perform their activities safely, being
distributed in a maximum of eight daily hours amafprmed during normal working hours.

12.145. The role of the employee who operates amfbymns interventions on machinery shall be
noted on the employee registration, recorded irkpowex card or electronic system and in his Labou
Evidence Booklet, CTPS.

12.146. The self-propelled machinery operators! stzaty identification card with name, role and
photo in a visible place, renewed with intervald esceeding one year upon a medical examination,
according to provisions of the NR 7 and NR 11.

12.147. The technical training course for plastieétor machine operators shall have a minimum
workload of eight hours per machine type cited max IX of this Standard.
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12.147.1. The technical training course shall kexsje to the machine type where the operator will
exercise its functions and meet the following cahtd training program:

a) history of safety regulation on the specifieccmaery;

b) description and operation;

c) risks in the operation;

d) main danger zones;

e) measures and safety devices to prevent accjdents

f) protections - doors, and safety distances;

g) minimum safety requirements set out in this &ad and in NR 10;

h) safety measures for electrical and hydrauliedtipn machinery of manual control; and
i) practical demonstration of the hazards and gafevices.

12.147.2. The technical training course instrudtwrinjection machinery operators shall have at
least:

a) technical training in high school,
b) technical knowledge of machinery used in thafatanaterial processing;
c) knowledge of technical standardization relateddfety;
d) specific technical training.
Other specific safety requirements

12.148. The tools and materials used in intervesticn machinery and equipment shall be
appropriate to operations performed.

12.149. The accessories and tooling used by thénimary and equipment shall be appropriate to
operations performed.

12.150. It is prohibited carrying of hand toolgimckets or places not suitable for that purpose.

12.151. The tractive machinery and equipment dialke standardized coupling systems for towing
by the drive system, in order to ensure the eadysafe coupling and decoupling, as well as to pretre
accidental decoupling during use.

12.151.1. The indication for use of standardizedptiog systems cited on item 12.151 shall be in
place for easy visualization and fixed in a plaearthe connection.

12.151.2. The tractive equipment, if the weightha tow bar so requires, shall have support device
that enables the reduction of efforts and the safmection to the drive system.

12.151.3. The coupling operation shall be perfornmedn appropriate place with the equipment in
traction, safely immobilized with chock or similar.
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12.152. For the purposes of apply this standaed Attmexes are additional obligations, with special
provisions or exceptions to a specific machine tgpequipment, beyond those already establishéiisn
standard, without prejudice to the provisions ia@fic Regulatory Standard.

Final provisions

12.153. The employer shall maintain updated inwgntof machinery and equipment with
identification by type, capacity, safety systemgl dacation on floor plan, prepared by a qualified
professional or legally skilled.

12.153.1. The inventory information shall subsidize management actions to apply this standard.

12.154. All documentation referred to in this stamll including the inventory referred to on item
12.153, shall be available for the SESMT, CIPArdetnal Commission of Accident Prevention in Mining
- CIPAMIN, union representatives of the professiarsegory and supervision of the Ministry of Labou
and Employment.

12.155. The self-propelled agricultural, forestrpdaconstruction machinery in agroforestry
applications and its implements shall meet the igrors of Annex Xl of this Standard.

12.156 The self-propelled machinery not covereditem 12.155 shall meet the requirements of
items and sub-items 12.1, 12.1.1, 12.2, 12.3, 19245, 12.22, 12.23, 12.38, 12.38.1, 12.47, 12,47.2
12.48, 12.49, 12.52, 12.53, 12.54, 12.64, 12.623%6, 12.77, 12.78, 12.94, 12.95, 12.96, 12.121,05,
12.107, 12.108, 12.111, 12.112, 12.115, 12.116]11®23, 12.117, 12.118, 12.121, 12.130, 12.130.1,
12.131, 12.132, 12.132.1, 12133, 12.133.1, 12.13R2233.3, 12.134, 12.135, 12.136, 12.137, 12.138,
12.139, 12.140, 12.141, 12.142, 12.143, 12.14414¥21, 12.145, 12.146, 12.151, 12.151.1, 12.151.2,
12.151.3, and items and sub-items 14, 14.1 anddfA2nex Xl of this Standard.
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ANNEX |

SAFETY DISTANCES AND REQUIREMENTS FOR USE OF
OPTOELECTRONICSPRESENCE DETECTORS

A) Safety distances to prevent access to dang&sawhen used physical barrier

TABLE |
Safety distances to prevent access to danger byngsper limbs (dimensions in millimeters - mm)
. . Safety distance, ds
Part of body [lustration Opening, e
Slot Square Round
N . e<4 >2 >2 >2
Finger tip
4<e<b6 >10 >5 >5
o v 6<e<8 =20 >15 >15
8<e<10 >80 >25 > 20
10<e<12 >100 >80 >80
12 <e< 20 >120 >120 >120
Finger up to knuckle joint or hand
20<e< 30 > 850 >120 >120
7, o 30<e<40 > 850 > 200 >120
Arm up to junction with shoulder -
40 <e< 120 > 850 > 850 > 850
& If the length of the slot opening<s65 mm, the thumb will act as a stop and the safistyance may be reduced to 200 mm.

Source: ABNT NBR NM-ISO 13852:2003 - Safety of Maemwdhy - Safety distances to prevent
danger zones being reached by the upper limbs.
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Figure 1

Reach on protective structures. For use of Tableolie the key of Figure 1 below.

Key:

O m>

wWN P

height of danger zone
height of protective structure
horizontal distance to danger zone

reference plane
danger zone
protective structure
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TABLE Il
Reach on protective structures — High risk (dimemsin mm)

Height of protective structure’)
1000 1200 1400 | 1600 1800 2000 220( 2400 2500 2700

1400 1500 1400 1100 900 80(
1200 1500 1400 1100 900 70(
1000 1500 1400 1100 800 - - - - -

Height of
danger zon Horizontal distance to the danger zone "c"
a
2700% - - - - - - - - - -
2600 900 800 700 600 600 500 400 300 100 -
2400 1100 1100 900 800 70( 600 4700 300 1p0 -
2200 1300 1200 1000 900 800 600 4Q0 300 - -
2000 1400 1300 1100 900 800 600 4Q0 -
1800 1500 1400 1100 900 800 600 - - - -
1600 1500 1400 1100 900 800 500 - - - -
)
)

800 1500 1300 900 600 - - - - - -
600 1400 1300 800 - - - - - - -
400 1400 1200 400 - - - - - - -
200 1200 900 - - - - - - - -
0 1100 500 - - - - - - - -

Y Protective structures less than 1000 mm (one drabimillimeters) in height are not included becatsg do not
sufficiently restrict access of the body.

2 Protective structures less than 1400 mm (one #rali$our hundred millimeters) in height shall net tsed
without additional safety measures.

% For danger zones greater than 2700 mm (two thdusaad seven hundred millimeters) in height, seargig.
NOTE Shall not be made value interpolations of fadble, thus, when the known values of "a", "b"™'dr are
between two values of this Table values, the valoé® used will be those that provides bettertgafe

Source: ABNT NBR NM-ISO 13852:2003 - Safety of Madry - Safety distances to prevent
danger zones being reached by the upper limbs.
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Figure 2
Reach of upper danger zones

Danger zone

vl

|
|

_ Reference plane

Key:
h  height of danger zone

If the danger zone offers low risk, it shall bedtex at a height "h" equal to or greater than 2660
(two thousand and five hundred millimeters), foriethno protections are needed.

If there is a high risk in the danger zone:

- the height "h" of the danger zone shall be atl@@00 mm (two thousand and seven hundred mm);
or

- shall be used other safety measures.

Source: ABNT NBR NM-ISO 13852:2003 - Safety of Maemwdhy - Safety distances to prevent
danger zones being reached by the upper limbs.
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TABLE Il
Reach around the danger - Fundamental movementgifdions in mm)

Limitation of movement Safety ((jjslstance [lustration

Limitation of movement only at shoulder

: > 850
and armpit
Arm supported up to elbow > 550
Arm supported up to wrist > 230
Arm and hand supported up to knuckle joint > 130
1 Range of movement of arm.
& Diameter of a round opening, the side of a sqapeming or the width of a slot opening.

Source: ABNT NBR NM-ISO 13852 - Safety of Machineryafety distances to prevent danger
zones being reached by the upper limbs

B) Calculation of minimum safety distances for thstallation of optoelectronics presence detectors
- ESPS using light curtain - AOPD.

1. The minimum distance at which ESPS using lighitain - AOPD shall be positioned in relation
to the danger zone, will observe the calculatioroeting to ISO 13855. To a perpendicular approtah,
distance can be calculated in accordance with ¢éimergql formula shown in section 5 of ISO 13855hsuc
as follows:
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S=(KxT)+C
Where:
S: is the minimum distance in millimeters, from danzone to the point, line or plane of detection;

K: is a parameter in millimeters per second, detifrem data of the approach speed of the body or
body parts;

T: is the stop performance of the entire systeatal response time in seconds;

C: is the additional distance in millimeters, basedhe intrusion against the danger zone befae th
actuation of the protective device.

1.1. In order to determine K, an approach speedb0660 mm/s (one thousand six hundred millimeters
per second) shall be used for light curtains amdnigorizontally. For light curtains arranged vesllig,
shall be used an approach speed of 2000 mm/s (taucsand millimeters per second) if the minimum
distance is equal to or less than 500 mm (five heshdhillimeters). An approach speed of 1600 mme (o
thousand six hundred millimeters per second) cansied if the minimum distance is greater than 560 m
(five hundred millimeters).

1.2. The light curtains shall be installed so tiimtdetection area covers the access to the danger
zone, being careful not to provide spaces for #eddzone, i.e. space between the curtain and tbkimea
body where can stay a worker without being detected

1.3. In respect to the detection capacity of tlghtlicurtain, shall be used at least an additional
distance C in Table IV when calculating the minimdistance S.

TABLE IV
Additional distance C

. . Additional distance
Detection capacity C
mm
mm
<14 0
>14<20 80
>20<30 130
> 30<40 240
> 40 850

1.4. Other light curtain installation charactedstisuch as a parallel approach, approach in amgle
dual-position equipment shall meet the specificditions provided on ISO 13855. The light curtain
application in hydraulic press brakes shall meetl2N22 standard.

Source: ISO 13855, Safety of machinery - The pmsitig of protective equipment in respect of
approach speeds of parts of the human body.

C) Requirements for the use of laser optoelectsopresence detectors - AOPD in hydraulic press
brakes.

1. The hydraulic press brakes can have AOPD lakenuitiple beams since is accompanied by
detailed work procedure that meets the manufacsurecommendations, to EN 12622 and to the tests
foreseen in this Annex.
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1.1. The tests shall be performed by the workecharge of maintenance or by tool change and
repeated by the own operator for each tool chang&eymaintenance, and be performed by the opeaator
the beginning of each work shift and when the maels with long separation.

1.2. The tests shall be performed with a test tatepbrovided by the AOPD laser device
manufacturer, which consists of a piece of plasiib sections with certain dimensions for this pse,
according to Figure 3.

1.3. Testing system in hydraulic press brakes pexyin laser optoelectronics presence detector:

a) Test 1: Verify the detection capacity betweemn tthol tip and the laser beam, as close the tool as
possible. The space shall¥d4 mm (less than or equal to fourteen millimeténsjughout the area of the
tool. The test shall be performed with the handleykndrical part with 14 mm (fourteen millimetersj
diameter of the test template, as shown in Figure 3

b) Test 2: The section of 10 mm (ten millimeters)thickness of the test template placed on the
matrix - bottom of the tool - shall not be toucttrding the descending course of the tool. In addjtthe
section of 15 mm (fifteen millimeters) in thicknedfsthe test template shall pass between the tools;

c) Test 3: The section of 35 mm (thirty five milters) in thickness of the test template placed on
the matrix - bottom of the tool - shall not be tbed during the high-speed course for descendirtbeof
hammer.

Figure 3
Test template

Key:
1 handle

2. On hydraulic press brakes provided with AOPRilassing descending actuation pedal, it shall be
safe and have the following positions:

a) 1st (first) position = stop;
b) 2nd (second) position = operate; and
c) 3rd (third) position = stop in an emergency.

2.1. The tool opening can be activated, since otlatr the falling risk of the product in process,
with the pedal actuation to the 3rd (third) positar releasing it to the®(first) position.

2.2. After driving the actuator until the 3rd (thlirposition, the restart is only possible with your
return to the ¥ (first) position. The 3rd (third) position can letuated through a pressure point; the
required force shall not exceed 350 N (three huhdrel fifty Newtons).

Source: EN 12622 - Safety of machine tools - Hyliltgaress brakes
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ANNEX 11
CONTENT OF TRAINING PROGRAM

1. The technical training for safe operation of maery shall cover theoretical and practical steps
order to allow proper skills of the operator fornwgafe, containing at least:

a) identification and description of risks assamiatvith each machine_and equipment and the
specific protections against each of them;

b) protections operation, how and why they shali®ed;

¢) how and under what circumstances a protectionbearemoved, and by whom, being in most
cases, performed by the inspection or maintenaersopal only;

d) what to do, for example, contact the supervidog protection was damaged or failed in its
function, not ensuring an adequate safety;

e) the safety principles in use of machinery orgapent;

f) safety for mechanical and electrical risks atiteorelevant;
g) safe work method;

h) work permission; and

1) locking system of the machine and equipment af@n during inspection, cleaning, lubrication
and maintenance operations.

1.1. The technical training for operators of selfgelled machinery, shall consist of theoreticad an
practical steps and have the minimum technicalerdndescribed in paragraphs of item 1 of this Annex
and also:

a) notions about traffic laws and safety and octiapal health laws;

b) notions about accidents and diseases resultorg e£xposure to existing risks in machinery,
equipment and implements;

c) risk control measures: EPC and EPI;

d) safe operation of machinery or equipment;

e) safe inspection, adjustment and maintenance;
f) safety signs;

g) procedures in emergencies; and

h) notions about first aids.

1.1.1. The practical step shall be supervised asmimiented and can be performed on the own
machine that will be operated.
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ANNEX 111
PERMANENT MEANS OF ACCESS

Figure 1
Means of access choice according to the slopech Bitgle

Key:

ramp

ramp with cross pieces to prevent slipping
stair with riser

stair without riser

ship-type ladder

moOw>

Source: EN 14122 - Safety of machinery - Permamagans of access to machinery.
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Figure 2
Example of stair without riser

Key:

~T—e@Q@ = ==

ladder width

height between steps
projection between steps

free depth of the step

ladder inclination - pitch angle
rest platform length

ladder height

total depth of the step

Source: EN 14122 - Safety of machinery - Permamaans of access to machinery.
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Figure 3
Example of fixed ship-type ladder.

’ i
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T o min

20 m max
&

| l | 0,25 m min
i, 30 m nax

0,55 m max
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0, i
0.6 momax

Source: EN 14122 - Safety of machinery - Permamarans of access to machinery.
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Source: EN 14122 - Safety of machinery - Permamaans of access to machinery.

Figure 4

Example of detail of the fixed ship-type laddereag

D min = 0,65m

D max

DEDImM

—
=

0,15 mmin §

Figure 5

Protection system against falls from platform. (Bmaions in millimeters)

Key:

T

A OWDNPRF

top bar height, between 1000 mm (one thousanihmeilers) and 1100 mm (one thousand hundred

millimeters)
platform

skirting board-bar
intermediate bar
top bar - handrail
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ANNEX IV
GLOSSARY

Positive action: when a moveable mechanical companevitably moves another component with
it, by direct contact or by rigid elements, thes®t component is said as actuated in a positiveneraor
positively, by the first one.

Self-propelled fertilizer: machine intended for Bjpg granulated solid fertilizer and developed for
the sugar cane sector.

Tractive fertilizer: agricultural implement whictyhen coupled to a tractor, can perform the opematio
apply powder or granulated solid fertilizers.
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Meat tenderizers: machine with two or more tracpaeallel toothed cylinders that rotates in reverse
direction, where are passed pre-cut steak paiisctimposed by: structure, feeding neck, tradiathed
cylinders and discharge area. The softening omeraibmprises the introduction of the steak throtingh
neck, passing it through the toothed cylindersndpepllected from the discharge area.

Kneader: machine designed for industrial or commkigse to obtain a homogeneous mixture for
pasta. Basic Composition: structure, actuation.emigowl and protections. For its operation, thiei@bon
system transmits power to the mixer that perforotational movement without translation movement,
making it to rotate and mix the ingredients fortpgsroduction. The actuation system can transmitgpo
to the mixer and to the bowl, simultaneously, kagpboth in rotational movement. In some cases, the
bowl rotates by the mechanical action of the mixeer the pasta. Both the mixer and bowl can have
constant or variable rotational speed.

Pitch angle: angle formed between the means okadnelination and the horizontal plane.

AOPD (Active Optoelectronic Protective Device): aev used to detect the interruption of the
optical emission by an opaque object present atifsgek detection zone, as light curtain, laser preg
detectors of multiple beams, laser area monitod, gafety photocells for access control. Its functi®
performed by sensors and optoelectronic receivers.

Trainer seat: seat of self-propelled machinerygtesd for instructional purposes only.

Self-test: functional test performed automaticddlythe device itself, at system startup and during
certain periods, for verification of faults and eltfs, leading the device to a safe condition.

Low speed or reduced speed: speed less than thatiopespeed, consistent with the safe work.

Rocker of moveable manual arm: machine intendedldather cutting and similar materials,
operated by a worker, having a non-moveable cudasearcorresponding to the total useful area aviailab
and one arm containing the moveable impact surfgcepress base, which is capable of moving in a
horizontal arc movement on the cutting surface.

Rocker of manual bridge type - Rocker bridge: maehintended for leather cutting and similar
materials, operated by a worker, in which the immagface is connected or secured to the bridge tha
moves horizontally and vertically on a non-moveahl#ing surface.

Trick: act of simply cancel the normal and saferapen of machine devices or systems, using for
actuation any available objects, such as, screeegllas, pieces in metal plate, objects for daib;, ssich
as, keys and coins or tools necessary for nornzajeusf the machine.
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Category: Classification of parts of a control systrelated to safety, with respect to their resista
to faults and their subsequent behavior in thet femhdition, which is achieved by the combinatiomd a
interconnection of the parts and/or by its religilThe performance with regard to the occurreate
defects, of a part of a control system, relateddfety, is divided into five categories (B, 1, 2aid 4)
according to ABNT NBR 14153 - Safety of machinerfarties of control systems related to safety -
General principles for design, equivalent to EN-Q5&afety of machinery - Safety related partsasftiol
systems, which takes into account qualitative fpies for their selection. In the international coomity,
the EN 954-1, in substitution process, live togethigh Its successor, EN ISO 13849-1:2008 - Satdty
machinery - Safety related parts of control syste@ssablishing quantitative criteria, no longeridéed
into categories, but at levels of "A" to "E", beiffg' the highest. To select the level, called "parfance
level" - PL, it is necessary to apply complex mathatcal formula according to the probability ofltee
of the selected safety components - Safety Integkiével — SIL, informed by the component
manufacturer. Can be said that a certain safetypooent with characteristic SIL3 meet the requiretsien
of category 4.

Category 3: When the behavior of the system allihat

a) when an isolated defect occurs, the safety ilomée always met;

b) some defects, but not all, are detected; and

c) the accumulation of defects not detected leadise loss of safety function.

Category 4: when the parts of control systemsedl&d safety shall be designed so that:

a) a single failure in any of these parts relatesiafety does not lead to loss of safety functians,

b) a single failure is detected before or during tlext actuation on the safety function, for exampl
immediately, to turn on the command, to the endnaeichine operation cycle. If this detection is not
possible, the accumulation of faults shall not leabtbss of safety functions.

Safety switch: component associated with the ptimieaised to stop the danger movement and keep
the machine stopped while the protection or dooopen, with physical-mechanical contact, such as,
electromechanical, or without contact, such ascaptand magnetic. It shall have positive break,l dua
channel, normally closed contacts and be monitbgedafety interface. The safety switch shall naival
its manipulation - trick by simple means, suchaswdrivers, nails, tapes, etc.

Electromechanical safety switch: component assediatith a protection used to stop the danger
movement and keep the machine shutdown while tbeegtion or door is open. Its operation is through
physical contact between the switch body and tiea#ar - key or by contact between their key eletsien
into a single body, as the limit of safety. It idbfect to mechanical wear and shall be used irdaneant
manner, when the risk analysis requires, in ordeprevent a mechanical failure, such as, the amtuat
breakage inside the switch, leads to the loss efstfety condition. It shall also be monitored bfesty
interface for electrical fault-detection and shradt allow its manipulation - trick by simple meassach as,
screwdrivers, nails, tapes, etc. It shall be ihstialising the principle of action and positive lr@aorder
to ensure the stop of the electrical control cirowhile maintaining their contacts normally closeNF -
connected rigidly, when the protection is opened.

Cotton harvester: the cotton harvester has a ngtagpindle system that remove the cotton fiber
without damaging the vegetative part of the plaet, stems and leaves. Certain models are charastte
by the separation of fiber and seed, concurrerit thi¢ harvesting operation.
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Coffee harvester: self-propelled agricultural egugmt that performs the "detachment” and the
coffee harvesting.

Hastes wibratdrias

Sugar cane harvester: Equipment that allows theekting of sugar cane in a uniform manner, by
having a cutting base system able to cut the stayae following the soil profile. It has an elevasgstem
that moves the cut cane to the transfer unit.
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Forage harvester or self-propelled forager: sedpptied agricultural equipment suitable for thepcro
and forage of corn, sorghum, sunflower and othénserforms the cut of plant, being able to harast
collect, triturate and collect the cut tillage gparate containers or vehicles for transfer.

= _.:‘" |
A .I'.friﬁ

Grain harvester: machine designed to harvest grauth as, wheat, soybeans, corn, rice, bean, etc.
The product is collected by means of a cuttingfptat and conducting to the thrashing and separation
area, where the grain is separated from the strdnich is expelled, while the grain is transportedtte
grain tank.

Orange harvester: self-propelled agricultural maehihat makes the harvest of orange and other
similar citrus.

o Hastes wibratdrias
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Safety Configurable Controller - CCS: computerizbectronic equipment - hardware, which uses
configurable memory to store and run internallyertdcking of specific functions of program - softea
such as, sequencing, timing, counting and safatgkisl by controlling and monitoring through safety
inputs and outputs, several types of machines acgsses. It shall have three basic operation piaxti
redundancy, diversity and self-test. The instafieftware shall ensure its effectiveness so asdocethe
possibility of errors from human failure in desigm,order to avoid compromising any function rethte
safety as well as not allow changing the specidfety function blocks.

Logic Programmable Controller — Safety CLP: compaéal electronic equipment - hardware, which
uses programmable memory to store and run intgrispkcific instructions and functions of program -
software, such as, logic, sequencing, timing, aogntarithmetic and safety block by controlling and
monitoring through safety inputs and outputs, s&vgpes of machines or processes. The safety GalP s
have three basic operation principles: redundadoxersity and self-test. The installed softwarellsha
ensure its effectiveness so as to reduce the pldgsids errors from human failure in design, inder to
avoid compromising any function related to safesyveell as not allow changing the specific safety
function blocks.

Bimanual control device: device that requires,east, the simultaneous action by the use of both
hands, aiming to initiate and maintain, while thésea dangerous condition, any machine operation,
providing a measure of protection to the persorctvitioperates only.

Control device of continued action: manual coneoltlevice that initiates and maintains operation in
parts of the machinery or equipment while is aedainly.

Control device by limited movement step by stemtad device whose actuation allows only a
limited displacement of a machine or equipment el@mso reducing the risk as much as possible,
excluding any further movement until the commandissbled and actuated again.

Interlocking device: mechanical, electromechaniozgnetic or optical safety switch designed for
this purpose and safety inductive sensor, whick bgtsending a signal to the danger power sourde an
stopping the danger movement every time the priotect removed or open.

Mechanical restraint device: device that has thection to insert in a mechanism a mechanical
obstacle, as a wedge, seam, spindle, chock, pad,capable of opposing for its own resistanceny a
dangerous movement, for example, falling of a stdsituation in the event of failure of normal rasit
system.

Inhibitor or baffle device: physical obstacle tlathout completely prevent access to a danger zone,
reduce its probability, restricting the access {il#ses.

Limiting device: device which prevents a machinepart of a machine exceeds a given limit, for
example, space limit, pressure limit, etc.

Safety distance: distance that protects persoms femch of danger zones, under specific conditions
for different access situations. When used praiastii.e. physical barriers that restrict acceghedobody
or part thereof, shall be noted the minimum distaristed in section A of Annex | of this Standasthich
shows the main charts and tables of ABNT NBR NM-IE3852 - Safety of Machinery - Safety distances
to prevent danger zones being reached by the Upples. The safety distances to prevent accesseof th
lower limbs are determined by ABNT NBR NM-ISO 138&3d shall be used only when there is a risk for
the lower limbs only, because when there is a figkthe upper and lower limbs, the safety distances
provided in the standard for upper limbs shall ket.rMhe ABNT NBR NM-ISO 13852 and ABNT NBR
NM-ISO 13853 were joined into a single standard, B 13857:2008 - Safety of Machinery - Safety
distances to prevent hazard zones being reachegsr and lower limbs, without translation in Btazi
yet.
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Diversity: application of components, devices osteyns with different principles or types, thus
reducing the probability of a dangerous condition.

Mechanical coupling by key or similar: type of céing which, once in operation or activated, can
not be uncoupled until the hammer has performednaptete cycle. The concept also includes certain
types of coupling that can only be uncoupled irtaterpositions of the operating cycle. Presses tiih
type of coupling are extremely dangerous, and @sufacture is prohibited.

Tractive equipment: equipment that develops thevigctfor which it was designed, by the
displacement through the propulsion system on amattachine conducting it.

Stairs with riser: permanent means of access wiita angle of 20° (twenty degrees) to 45°
(forty-five degrees), whose horizontal elementssaeps with riser.

Stairs without riser: means of access with a pitcigle of 45° (forty-five degrees) to 75°
(seventy-five degrees), whose horizontal elememtsi@ps without riser.

Ship-type ladder: permanent means of access wpitch angle of 75° (seventy-five degrees) to 90°
(ninety degrees), whose horizontal elements are dracrossbar.

Slippage: crankshaft, eccentric movement, beyotefiaed stop point.

Hydraulic excavator in forestry application: exc@radesigned to perform construction work, which
can be used in forestry application by installifigmecial devices that allow cutting, delimbingogessing
or loading logs.

Confined space: any area or environment not degdifprecontinuous human occupancy, which has
limited means of entrance and exit, with insuffiti@entilation to remove contaminants or where g¢her
might be deficiency or enrichment of oxygen.

Specification and technical limitation: for the pases of this Standard are detailed information in
the machine or manual, such as: capacity, rotdtispaed, maximum dimensions of tools, mass of
disassembly parts, adjustment data, need to useriSpéctions and maintenance frequency, etc.

ESPS (Electro-Sensitive Protective Systems): systamposed of devices or components operating
together, with the purpose of sensing and protectib human presence, comprising at least: sensing
device, monitoring or control device and switchdeyice of the output signal.

Cognitive requirement: requirement linked to menpabcesses such as perception, attention,
memory, reasoning, mental agility, language anerpretation. It involves the need to absorb infdram
of memorization through sensitive capture, i.esjon, hearing, tactile sense, etc. to interpretleustand,
evaluate, discriminate and then react, take a id&cisr perform an action on interaction between the
humans and other system or machine elements.
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Worker fatigue: manifestation, mental or physitatal or general, not pathological, of an excessive
work stress, completely reversible by rest.

Fail safe: the failsafe principle requires thaystem enters in a safe state, when a failure oafuas
component relevant to safety. The main pre-conditay the application of this principle is the drisce
of a safe state in which the system can be designedter in this state when failures occur. Thzcsl
example is the train protection system (safe stat®pped train). A system may not have a safe,stait
example, an airplane. In this case, shall be usedgtinciple of safe life, which requires the redancy
application and of high reliability components ®dure that the system always work.

Utilization phase: phase that includes all stagesomstruction, transport, assembly, installation,
adjustment, operation, cleaning, maintenance, stgpe deactivation and dismantling.

Cold cuts slicer: machine with tractive blade isadformat used for slicing cold cuts. The most
common type has a rotating blade in disc-shapeld adjustable protection to cover it, as disc eduyk a
cold cuts-holder carriage. The slicing operatiopasformed by back and forth movement of the coiid-c
holder carriage, which leads the material to be@ssed on the rotating blade. This type of macbifezs
accident risk to workers during the operation, naradjustment of protection to expose the blade for
cutting, cleaning and sharpening operation. Moreleno machines have rotating blades in disc-shaped
with back and forth movement on a horizontal tafildout access to workers to the blade movemert are
The cutting zone is accessed through a verticad coits-holder chute, which works as feeder, and
interlocked moveable protection, which prevents dbeess to the blade. The discharge of the pratesse
material occurs by conveyor belt or tray.

Feller buncher: skidder tractor to logging for widieeling tress through the use of cutting
implements with disc or circular saw and clawsdowse and bundling several logs simultaneously.

Tractive forage: agricultural implement which, whasupled to a tractor, can perform the operation
of harvesting or gathering and triturating of fodg@é&nt, being the material triturated as forageresl in
separate containers or vehicles for transfer.
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Degree of protection — IP: numerical representatuith two-digit that identifies the characteristics
of the envelope for the penetration of solid ouigjobjects, as described below.

1 (first) digit - determines the degree of protetof the equipment, for the solid objects:

0 - unprotected;

1 - Protected against solid objects with diametegdr than 50 mm (fifty millimeters);

2 - Protected against solid objects with diametsgdr than 12 mm (twelve millimeters);

3 - Protected against solid objects with diametggdr than 2.5 mm (two millimeters and half);
4 - protected against solid objects with diamedegér than 1 mm (one millimeter);

5 - protected against dust;

6 - totally protected against dust;

2 (second) digit - determines the degree of prmtecif the equipment, for the water inlet:

0 - unprotected;

1 - protected against vertical falling of water psp

2 - protected against vertical falling of waterpsdo a maximum tilt of 15° (fifteen degrees);
3 - protected against water sprayed at an angté®f (plus or minus sixty-nine degrees);

4 - protected against water splashing;
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5 - protected against water jets;

6 - protected against sea waves or powerful jets;
7 - protected against immersion;

8 - protected against submersion.

Harvester: skidder tractor to cut logs for fellimges, using a processing head that cut logsiateq t
and that has the capacity to process the brandbasimg and subsequent cut into logs of standaddize
size.

Agricultural and forestry implement: device withairive power that is connected to a machine and
that, when pulled, dragged or operated, allowsettexution of specific operations aimed for agriogt
livestock and forestry, such as soil preparatiarntivation, planting, harvesting, trenching forigiation
and drainage, transportation, distribution of feedertilizer, pruning and felling trees, etc.

Indelible information or symbol: that applied diigcon the machine, which shall be kept in a
legible and integral manner during all time to tteemachine.

Safety interface: device responsible to perform iboong, verifying the connection, location and
operation of other devices in the system, prevgntite occurrence of a failure that causes the dbss
safety function, such as safety relays, config@walblfety controllers and safety CLP.

Interlocking with blockage: protection associateithvan interlocking device with locking device,
such that:

- the hazardous functions covered by the proteataamot operate while the machine is not closed
and locked;

- the protection remains locked in the closed pmsiuntil the risk of accidents has gone due to
hazardous machinery functions; and

- when the protection is locked in the closed pasjtthe hazardous machinery functions can
operate, but the protection closure and blockagdhlkeynselves do not initiate the operation of these
functions.

Generally is presented in the form of electrometdasafety switch of two parts: body and actuator
- latch.
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Rolling machine: machine designed for professiasal in the food industry. It is intended to rok th
pasta by passing in a back and forth movement legtwactive rotating rollers with height adjustmdnt
can have interchangeable cut rotating rolls, affigthe option to press and cut the pasta.

Rear position lamp: device designed to emit a Igypbal to indicate the presence of a machine.

Burns threshold: surface temperature that defihesobundary between the absence of burns and a
burn of partial superficial thickness caused byhstontact with a heated surface for a specificqoeaf
contact.

Handle or handgrip: auxiliary device, incorporatedhe machine structure or affixed on it, which is
intended to allow access.

Self-propelled agricultural and forestry machinemyachine designed for agricultural and forestry
activities that travels on land environment withaiwvn propulsion system.

Self-propelled machinery: for the purposes of tetandard, a machine the moves on land
environment with its own propulsion system.

Construction machinery in agroforestry applicatiorachine originally designed to carry out work
related to construction and earth movement andréwaives specific devices to perform work related
agroforestry activities.

Machinery and equipment: for the purposes of apglyhis Standard, this includes machinery and
equipment for non-domestic use and moved by nonanuiorce only.

Stationary machinery: machine that remains fixedaiworkstation, i.e., transportable for use in
workbench or in another stable surface where itbmafixed.

Manual machinery or equipment: hand-held machinegoipment.

Designed machinery or implement: every device aligent designed, built, sized and constructed
by a qualified professional, for the proper andsadfe.

Meat grinder - Mincer: machine that uses worm todymeat. It is composed by neck installed in
tray for meat passage and worm into the duct cdaimuat towards the cutting blade and then to the
perforated neck - discharge zone.

Monitoring: intrinsic function of the component dgs or carried out by safety interface that
provides the functionality of a safety system wlaegomponent or device has its function reduced or
limited, or when there is a hazard situation duehtanges in process conditions.

Power cultivators or microtractor: self-propelledotwheeled equipment used to pull several
implements, from soil preparation to harvestings Itharacterized by the fact the operator to via&kind
the equipment during the work.
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Pole chain saw: machine similar to chainsaw, ecdpwith extender cable for longer reach in
pruning operations.

Chainsaw: powered saw with manual grip mainly usedutting and pruning of trees compulsorily
equipped with:

a) manual or automatic brake of chain, which cdasi$ a safety device that stops the rotation ef th
chain, triggered by the left hand of the operator;

b) catch-chain pin, which consists of a safety devhat reduces the chain course in the event of
breakage, preventing it from striking the operator;

c) right hand protector, which consists of reantg@cton to prevent the chain from reaching the hand
of the operator in case of breakage;

d) left hand protector, which consists of fronttpation to prevent the operator's hand involuntaril
reach the chain during the cutting operation; and

e) throttle safety lock, which consists of devikattprevents unintended acceleration.

Muting: automatic and temporary deactivation ofaéety function through safety components or
control circuits responsible for safety during natraperation of the machine.

Optional: device or system not provided for in tBtandard, such as auxiliary headlamps.

Another type of microtractor and self-propelled emower: small machine intended for general
services and maintenance of residential or commlegeirdens. Its total gross weight without attachisie
does not exceed 600 kg (six hundred kilograms).
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Work permission - Work order: written document, gfie and auditable, than has, at least, the
service description, date, location, name and ableorkers and responsible persons by the servidebg
its issue and the work and safety procedures.

Tractive planter: agricultural implement which, wheoupled to a tractor, can perform the operation
of planting crops, such as seeds, seedlings, taberther.

Platform or external stairs for self-propelled agliural, forestry and construction machinery in
agroforestry applications: support device not fipedmanently on the machine.

Operator station: machine or equipment place wtherevorker operates the machine.

Workstation: any machinery and equipment place wigerequired the intervention of the worker.
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Eccentrical servo-powered mechanical press: mackiia¢ uses torque motor or servomotor
mechanically connected to the drive shaft of thehiree. The servoactuation shall be interlocked whth
safety system. This type of actuation shall havesgraint of the hammer, which can be incorporatdtie
motor itself. The redundant braking system shakiked so that it can block the movement of therham
at any angle of the eccentric, in case of emergenady case of intervention for maintenance. Theteay
shall be interlocked to the safety electrical cohfiystem and designed to meet the level of cayedor
(four) of protection.

Qualified professional for the technical trainingpervision: professional certifying completion of
specific courses in the area of operation, comfgatilith the course being taught, with registratiorihe
relevant class council, if necessary.

Legally qualified professional: employee previoughalified and with registration on the competent
class council, if necessary.

Technically trained professional or worker: who Ineseived technical training under the guidance
and responsibility of a qualified professional.

Qualified professional or worker: who that provesnpletion of specific course to his area and
recognized by the official educational system.

Distant fixed protection: protection that do notmgaetely covers the danger zone, but which
prevents or reduces access due to its size amtistence from the danger zone, for example, peemet
grid or protection tunnel.

Psychophysiological: characteristic that encommassbat constitutes the distinctive character,
particular of a person, including their sensory, tano psychological and cognitive capabilities,
emphasizing, among others, issues related to esleposture, balance, motor coordination and the
execution mechanisms of movements which vary witmid between individuals. It includes, at least,
anthropological, psychological, physiological kneddie relative to human. It also covers issues asch
levels of vigilance, sleep, motivation and emotimr@mory and learning.

Self-propelled sprayers: instrument or machine usedgriculture in the fight against crop pests,
weeds and insects. Its greater function is to atlmevcontrol of the dosage in the application dftjpedes
or fertilizers on certain areas.

Page 54 of 89



Tractive sprayer: agricultural implement which, wremupled to a tractor, can perform the operation
to apply pesticides.

Superficial partial thickness burn: burn in whitte tepidermis is completely destroyed, but the hair
follicles and sebaceous glands and sweat glanelspared.

Ramp: permanent means of access, continuous &l iih a pitch angle of 0° (zero degrees) to 20°
(twenty degrees).

Redundancy: application of more than one comportavice or system, to ensure that, if there is a
failure in one of them in the execution of its ftion, the other will be available to perform this€tion.
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Safety relay: component with redundancy and deelitatectronic circuit to actuate and supervise
specific safety functions, such as safety switclsessors, emergency stop circuits, ESPEs, valvds an
contactors, ensuring that in case of failure oedebr its wiring, the machine stop the operatind do not
allow the startup of a new cycle until the defecfixed. It shall have three basic operating pples:
redundancy, diversity and self-test.

Positive break — Positive opening operation of mt&ct element: effective separation of contact as a
direct result of a specific movement of the actuaib switch key through no resilient parts, i.eqgtn
dependent on the springs action.

Selector - Selector switch, validation device: sgleswitch or command mode selector with access
restricted or password so that:

a) can be locked in each position, preventing tlege of position by unauthorized workers;
b) each position corresponds to a single commamadoaie of operation;

c) the control mode selected has priority overadiier systems of control, with the exception of
emergency stop; and

d) makes the selection visible, clear and easéytidiable.

Band saw for cutting meat at retail: machinery usdautcher for cutting meat, especially with bone,
consisting of two pulleys that guide the serrataddy and the movement of the lower pulley is pullets
operated by a single worker located in front of thachine, leaving the sides and rear free. Theee is
constant exposure to the operator in the cuttieg & handle the piece of meat to be cut.

Symbol - Pictogram: standardized schematic drawirignded to represent some single indications.

Falling protection system: structure fixed to thaamne or equipment, designed to prevent the fall
of persons, objects or materials.

Mechanical braking system: mechanical system usadfely stop the movement of risk, ensuring a
return to the braked position when there is arrinpgion of power supply.

Bead: most rigid part - reinforced of the tire tltaimes in contact with the rim, ensuring their
fixation.

Work stress - Work strain: internal response of werker to be exposed to pressure in work,
dependent on their individual characteristicsgoample, size, age, ability, skill, dexterity, etc.

Superimposed tractor: agricultural tractor whiclhiedo the limited size, the operating platform
consists of a small floor at the sides for the supfeet and operation only.

Agricultural tractor: self-propelled medium to larghachinery, designed to pull or drag agricultural
implements. It has a wide range of applicationggniculture and livestock, and it is characteriigd
having at least two axes for tires or tracks andyte without ballast or implements, greater th&9 &g
(six hundred kilograms) and minimum tread betwden rear tires, with the largest tire specified, enor
than 1280 mm (one thousand two hundred eightymmflers).
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Narrow agricultural tractor: small tractor intendéat the production of fruits, coffee and other
applications where the space is restricted and taesimall implements. It has minimum tread between
the rear tires, with the largest tire specifieégslehan or equal to 1280 mm (one thousand two ledndr
eighty millimeters) and total gross weight abov@ &§ (six hundred kilograms).

Valve and safety block: component connected tontlaehine or equipment in order to allow or
block, when activated, the passage of liquid oegas fluids such as compressed air and hydrauiidsfl
in order to initiate or cease the functions of thachine or equipment. It shall have monitoring for
verification of their interconnection, position angeration, preventing the occurrence of failuresaagy

the loss of safety functions.

Page 57 of 89



Danger zone: Any area inside or around a machiregoipment where a person can be exposed to
risk of injury or harmful to health.
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ANNEX VII
BUTCHER SHOP AND GROCERY MACHINES

This Annex establishes specific safety requiremémtsutcher and grocery machines, new, used
and imported, such as: band saw, steak slicer, taedérizer, meat grinder and cold cuts slicer.

1. Band saw: For cutting meat in retail.

1.1. For the purposes of this Annex is considematbisaw the machine used in butcher to cut meat,
especially with bone.

1.2. The band movements around the pulleys shagbrbiected with interlocked fixed or moveable
protections, according to items 12.38 to 12.55itdub-items of this Standard, except for the atpenal
area necessary to cut meat, where an adjustatlliegsthannel shall enclose the perimeter of theassd
band in the cutting region, releasing only the munin serrated band area for operation.

1.3. Shall be adopted articulated vertical arm shew with pendulum movement in relation to the
band, which serves to guide and push the meat @vemt the hand access to the cutting area.

1.3.1. The articulated arm shall be firmly attacbhedhe machine structure and cannot show lateral
free play that compromises the safety, and be,rggichs not to allow deformation or bending.

1.4. The fixed table shall have adjustable guidealf to the band saw used to limit the cut
thickness of the meat.

1.5. The cutting tables of machines manufacturedras the date of this Standard shall have a
moveable part to facilitate movement of the meat.

1.5.1. The moveable table shall have limiting dewt its course so that the protection for the lsand
does not touch the band.

1.5.2. The moveable table shall have guide thalitites the support of the meat on the table &nd i
cutting movement.

1.6. The moveable table and the articulated arrashgr — shall have handles, grips, with shields to
protect the hands.

1.7. A handheld device shall be used to push that sideways against the adjustable guide, and
perpendicularly to the band saw, for cutting srpalits or for completion of the meat cut.

1.8. The band saw shall have, at least, one emgygaap button, according to the items 12.56 to
12.63 and its sub-items of this Standard.

2. Steak slicer

2.1. For the purposes of this Annex is considetedksslicer the machine with multiple tensioned
blades used in butcher to slice meat pieces intediby a nozzle or through a feeder belt.

2.2. The movements of the cutting blades and itshax@sms shall be enclosed by interlocked fixed
or moveable protections according to the items820312.55 and its sub-items of this Standard, jgixce
the feeding tube, which shall meet the requiremehssib-item 2.3 of this Annex.
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2.3. The feeding tube shall prevent access of hgen limbs acting as moveable interlocked
protection provided with, at least, one safety swivith double channel, monitored by safety rethyal
channel, according to the items 12.38 to 12.55iendub-items and Table I, Item A of Annex | ofghi
Standard.

2.4. The opening of the discharge area shall ptethenreach of the upper limbs in the cutting blade
areas, according to the Table I, item A of AnneX this Standard.

3. Meat tenderizer

3.1. For the purposes of this Annex is considerestnenderizer a machine with two or more
parallel tensioned toothed cylinders that rotateseverse direction of rotation where are passeecpt
meat parts.

3.2. The toothed cylinders movements and its mashemshall be enclosed by interlocked fixed or
moveable protections, according to the items 183B2.55 and its sub-items of this Standard, extiept
feeding tube, which shall meet the requirementsubtitem 3.3 of this Annex.

3.3. The feeding tube shall prevent access of thgem limbs acting as moveable interlocked
protection provided with, at least, one safety slwivith double channel, monitored by safety rethyal
channel, according to the items 12.38 to 12.55iendub-items and Table I, ltem A of Annex | ofghi
Standard.

3.4. The opening of the discharge area shall ptetrenreach of the upper limbs in the toothed
cylinders convergence area, according to the Talilem A of Annex | of this Standard.

4. Meat grinder - Mincer

4.1. For the purposes of this Annex is consideredtrgrinder the machine that uses worm to grind
meat.

4.2. The worm movements and its mechanisms shathbised by interlocked fixed or moveable
protections, according to the items 12.38 to 12/ its sub-items of this Standard.

4.3. The feeding tube shall be built in mutual mero the tray, forming a single piece, which shall
serve as protection due to its geometry, or haweeption that prevents the entrance of the uppadiin
the worm area.

4.4. The tray shall act as moveable interlockedegaton provided with, at least, one safety switch
with double channel, monitored by safety relay,ladir@nnel, according to the items 12.38 to 12.5bitm
sub-items and Table I, Item A of Annex | of this&dard.

4.5. The opening of the discharge area shall ptethenreach of the upper limbs in the worm danger
area, according to the Table I, item A of AnneX this Standard.

5. Cold cuts slicer

5.1. For the purposes of this Annex is considerdd cuts slicer the machine with tractive blade in
disc format used for slicing cold cuts.

5.2. The blade movements, with the cut risk, asdriechanisms, including during the sharpening,
except the area intended for slicing, shall be ecged by fixed or moveable interlocked protection
provided with, at least, one safety switch with bleuchannel, monitored by safety relay, dual chinne
according to the items 12.38 to 12.55 and its seiims and Table |, Item A of Annex | of this Starddar
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ANNEX VIII
PRESSES AND SIMILAR EQUIPMENT

1. Presses are machines used in shaping and coftseyeral materials, in which the movement of
the hammer - punch, is from a hydraulic or pneuenayistem - hydraulic or pneumatic cylinder, or a
mechanical system, in which the rotary movementrassformed into linear through connecting rods,
cranks, levers or spindles systems.

1.1. The presses are divided into:

a) eccentric mechanical coupled by key or equitatenpling;
b) eccentric mechanical with brake or clutch;

c) friction, driven by spindle;

d) servo-powered;

e) hydraulic;

f) pneumatic;

g) hydropneumatic; and

h) other types not listed in this sub-item.

1.2. Similar machines are those with equivalentfwms and risks to those of presses, comprising:
a) drop hammers;

b) pneumatic hammers;

c) hammers;

d) press brakes;

e) depressors;

f) guillotine, scissors and shears;

g) compression and molding presses;

h) hydraulic and pneumatic devices;

i) straighteners;

j) baler presses; and

k) other similar machines not listed in this sudmt

1.2.1. The provisions of this Annex do not applyttte machines called rocker of moveable manual

arm and rocker of manual bridge type - Rocker tajdghich shall meet the requirements of Annex X of
this standard.
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1.3. Tools - tooling, dies or matrices are fixedneénts in the table and hammer of the presses and
similar, with function of cutting or forming of matals, and can incorporate the feeder or extractio
systems related on sub-item 1.4.

1.4. Feeder or extraction systems are means ugad the raw material and remove the process part
form the die, and can be:

a) manual;

b) by drawer;

) by rotating tray or gun drum,;

d) by gravity, whatever the means of extraction;

e) by mechanical hand;

f) by conveyor or robotic;

g) continuous - automatic feeders; and

h) other systems not listed in this sub-item.

2. Safety systems in pressing areas.

2.1. The safety systems in acceptable pressingtk areas are:

a) enclosing the pressing area, with breaches ssagas that do not allow the entry of the fingers
and hands in the danger zone in accordance with Aeof Annex | of this Standard, and can consist of
fixed or moveable protections provided with intekimg, according to the items 12.38 to 12.55 an its
sub-items of this Standard;

b) closed tool, which means the enclosure of a @liools, with breaches or passages that do not
allow the entry of the fingers and hands in theggarzone, according to Table I, section A of Anhex
this Standard;

c) light curtain with redundancy and self-test, maned by safety interface properly sized and
installed in accordance with item B of Annex | bfst Standard and current official technical staddar
conjugated with bimanual control, met the provisiarf items 12.26, 12.27, 12.28 and 12.29 of this
Standard.

2.1.1. Having possibility of access to the dangeres not supervised by the curtains, there shall be
fixed or moveable protections provided with intekimg, according to the items 12.38 to 12.55 an its
sub-items of this Standard;

2.1.2. The number of bimanual controls shall mateh number of operators in the machine,
according to the item 12.30 and sub-items of ttes&ard.

2.1.3. The safety systems referred to in paragtelpbf sub-item 2.1 and on item 2.1.1 of this Annex
shall be classified as category 4, according to ABNBR 14153.
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3. Protection of pressing or work zone

3.1. The eccentric mechanical presses coupled Byokeequivalent coupling system of complete
friction cycle with actuation by spindle and thsimilar, cannot allow the entry of hands or fingefshe
operators in the pressing areas and shall be atltpdollowing safety systems:

a) enclosure with fixed protections and with thedédor frequent change of tools with moveable
protections provided with interlocking with blockinn order to allow the opening only after the cdstgp
stop of risk movement, according to paragraph 8&'sub-item 2.1 of this Annex and item 12.46 ofthi
Standard; or

b) operation only with closed tools, according &wggraph "b", of sub-item 2.1 of this Annex.

3.2. The eccentric mechanical presses with braklechrich, servo-powered, hydraulic, pneumatic,
hydropneumatic and their similar shall adopt tHefeing safety systems in pressing or work areas:

a) enclosure with fixed or moveable protectionsvted with interlocking, according to paragraph
"a", of sub-item 2.1 of this Annex, or

b) operation only with closed tools, according émggraph "b", of sub-item 2.1 of this Annex; or

c) use of light curtain conjugated with bimanuahtzol, according to paragraph "c" of sub-item 2.1
and its sub-items of this Annex.

4. Hydraulic and pneumatic system for control

4.1. The eccentric mechanical presses with pneanbasike or clutch, the pneumatic presses and
similar, shall be controlled by specific safety walwith cross flow, dynamic monitoring and free of
residual pressure.

4.1.1. The press or similar shall have manual yesebrporated to the safety valve or in another
system component, to prevent additional actuanahe event of a failure.

4.1.2. In valve models with external dynamic monitg by pressure switch, micro-switches or
proximity sensors, the monitoring shall be perfodrbg safety interface.

4.1.3. Can only be used exhaust silencers thatadcsimow clogging risk, or have free passage
corresponding to the nominal diameter, so as nottéofere with the braking time.

4.1.4. When independent safety valves are usedhiroperation of presses and similar with
separated brake and clutch, shall be interconnectentder to establish with each other a dynamic
monitoring to ensure the brake is immediately aggplivhen the clutch is released during the cycld, an
also to prevent the clutch is engaged if the breltee does not act.

4.1.5. The feeding systems of the compressed aprfeumatic circuits of presses and similar shall
ensure the safety valves effectiveness, and hawes \@ air drying system and automatic lubrication
system with specific oil for this purpose.

4.1.6. The requirement contained on sub-item 4dbds not apply to their respective pneumatic
presses and similar.

4.2. The eccentric mechanical presses with hydratllitch or brake and their similar shall be
controlled by safety system consisting of redundaihtes with dynamic monitoring.
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4.2.1. The press or similar shall have manual yésgirevent any additional actuation in the ewdnt
a failure.

4.2.2. In valve systems with external dynamic nammig by pressure switch, micro-switches or
proximity sensors, the monitoring shall be perfodrbg safety interface.

4.2.3. When independent valves are used, they slalinterconnected in order to establish a
dynamic monitoring with each other, ensuring thatresidual pressure can affect the brake and clutch
assembly operation in the event of a failure ofvhlkwes.

4.2.4. When independent valves are used for thealasf presses and similar with separated brake
and clutch, the provisions of sub-item 4.1.4 shalbpplied.

4.3. The hydraulic presses and similar shall hafetg hydraulic block or safety system composed
by redundant valves that have the same featuresféeudiveness, with dynamic monitoring.

4.3.1. The press or similar shall have manual yésgirevent any additional actuation in the ewdnt
a failure.

4.3.2. In valve systems with external dynamic nmummig by pressure switch, micro-switches or
proximity sensors, the monitoring shall be perfadrbg safety interface.

4.3.3. When independent valves are used, they slealinterconnected in order to establish a
dynamic monitoring with each other, ensuring thatresidual pressure can compromise the safetyein th
event of a failure of the valves.

4.3.4. The hydraulic presses and similar shall vahee or restraint system to prevent the fallhaf t
hammer in the event of a failure of the safety blochydraulic system.

4.3.5. When the hydraulic system is used, the vaitvestraint system shall be located as close the
cylinder as possible.

5. Emergency stop devices.

5.1. The presses and similar shall have emergdnpydgvices to ensure the safe stop of machinery
or equipment movement, according to the items 1&3&.63 and its sub-items of this Standard.

5.2. The press emergency stop system shall benecefar interconnection with the emergency stop
systems of peripheral equipment such as unwingaaghteners and feeders, so that the emergeopy st
device activation of any of the equipment resultan immediate stop of all the others.

5.3. When used bimanual controls connectable bg ptusocket, removable, containing emergency
stop button, shall also have emergency stop deridbe dash panel or on the machine body.

5.4. If there are several bimanual controls for #wtuation of a press or similar, they shall be
connected to ensure the proper operation of theganey stop button for each of them, accordinghie t
Standard.

6. Hammer position monitoring

6.1. In eccentric mechanical presses with brake cmdh and similar, with no confined pressing
zone, or whose tools are not closed, the hammétiggoshall be monitored by electrical signals proed
by equipment connected mechanically to the macttiadt.

Page 64 of 89



6.1.1. The hammer position monitoring, comprisetattom dead center - BDC, top dead center —
TDC and maximum permissible slip, shall includeides to ensure that if the braking slip exceeds the
maximum permissible specified by ABNT NBR 13930, antion stop shall be started immediately and
that cannot be possible the start of a new cycle.

6.1.2. The electrical signal shall be generatedsdfety switches with dual channel and positive
break, monitored by safety interface classifiedaegory 4 according to ABNT NBR 14153.

6.1.3. When used programmable safety interfaceh@mprogramming blocks intended to the role of
control and supervision of the TDC, BDC and sligpithe dual-channel requirement is waived.

6.2. In hydraulic and pneumatic presses and simildh no confined pressing zone, or whose tools
are not closed, the hammer position shall be maadto

6.3. For presses in which cannot ensure the safedtthe hammer due to its speed and response
time of the machine, it is not allowed to use ghti curtains to protect the pressing zone, exemtie
requirement of sub-item 6.1 of this Annex, being firessing zone protected with fixed or moveable
protections with interlock with blocking, according the items 12.38 to 12.55 and its sub-itemshi t
Standard.

7. Actuation pedals

7.1. The presses and similar which have encloseskprg or work area or that uses only closed tools
can be operated by pedal with electrical, pneun@tibydraulic actuation, not being allowed the oe
pedals with mechanical actuation or levers.

7.2. The actuation pedals shall allow the accelslpna single direction and by a foot, and shall b
protected to prevent its accidental activation.

7.3. For warm and hot forging activities can bedudes pedals as provided on sub-item 7.2 of this
Annex, provided protection measures are taken $arerthe distance of worker from risk areas.

7.4. In operations with press brakes can be usedoédals as provided on sub-item 7.2 of this
Annex, without the requirement of enclosing thespieg area, since appropriate measures are taken to
protect against the existing risks.

7.5. The number of pedals shall match the numbepefators according to the item 12.30 and sub-
items of this Standard.

8. Warm and hot forging activities

8.1. For warm and hot forging activities can bedusgeezers and pincers, provided measures are
taken to ensure protection of the worker's distdrara@ danger zones.

8.1.1. If necessary, tweezers and pincers shalsupported by weight-relief devices, such as
moveable rockers or tripods in order to minimizekvaverload.

9. Power transmission protection

9.1. The power transmission, such as flywheeldepsil belts and gears shall be protected according
to the items 12.38 to 12.55 and sub-items of ttas@ard.

9.1.1. In eccentric mechanical presses there bhall fixed protection to the connecting rods amd th
tips of their axes, which have resistance relatestresses in case of a break.
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9.1.2. The horizontal and vertical steering wheethe friction presses with actuation by spindle
shall be protected so that they are not throwhénetvent of a break of the spindle.

10. Tools

10.1. The tools shall:

a) be built as to prevent the material projectiaritee operators;

b) be stored in proper and safe locations;

c) be attached to the machines properly, with naravisation; and
d) not offer additional risks.

11. Mechanical restraints system

11.1. The presses and similar shall have mechargsttaint system that supports the weight of the
hammer and the top of the tool to lock the hammtetha start of the changes, adjustments and
maintenance of tools.

11.2. The component of mechanical restraint shallphinted in yellow and have interlocking
monitored by safety interface in order to preventjng use, the press operation.

11.3. The mechanical restraint component shall:
a) ensure the mechanical retention in differen gisitions of the hammer; and

b) be designed and built to ensure resistance diic siorce exerted by the total weight of the
moveable set to be supported and to prevent ifegiron or its simple releasing.

11.4. In situations where the use of mechanicdtaiess is not possible, alternative measures shall
be taken to ensure the same result.

12. Similar specific machines

12.1. In pneumatic hammers:

a) the central screw of damper head shall be séauth wire rope;

b) the air intake hose shall be shielded to preisirojection in case of breakage; and
c) all top and bottom studs, shall be locked witrewope.

12.2. The guillotines, scissors and shears sha# figed protections, requiring frequent interventi
in the blades, shall have moveable protections imitrlocking to prevent ingress of hands and fiegd
the operators in the risk areas, according totdrag 12.38 to 12.55 and sub-items of this Standard.

13. Presses brakes or reverse presses

13.1. The press brakes shall have safety systenptbaents access from the sides and rear of the
machine to danger zones, according to items 12.32 .65 and sub-items of this Standard.

13.2. The press brakes shall have safety systeincdkiars the front area of work, selected according
to the characteristics of the machine constructios the part geometry to be formed, noting:
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a) the press brakes with mechanical brake or clutblelt, as a function to the inaccuracies in
determining the stopping time, cannot have opttedaics presence detectors devices for front guard
protection in the working area, being prohibited tiperation by more than one employee and the parts
conformation that do not ensure the distance obpiexator;

b) the press brakes with pneumatic brake or clind the hydraulic press brakes can have
optoelectronics presence detectors devices fot fnartection in the working area, if properly sééztand
installed in accordance with item B of Annex | bist Standard;

c) the hydraulic press brakes may use laser optivefecs presence detectors devices of multiple
beams for working area protection in tasks withtipld folds, subject to the machine characterisaicd
limitations as a function of the low speed avaliahiif equal or more than 10 mm/s (ten millimetgyer
second) in height of course that does not alloness®f the worker’s fingers, i.e. less than or etua
6 mm (six millimeters);

d) in hydraulic press brakes equipped with lasetoepctronics presence detectors devices of
multiple beams, its complete deactivation — mutsigll only occur when the clearance between tlpeup
tool and the piece being conformed is less tharequal to 6 mm (six millimeters) associated with
movement at low speed;

e) the laser optoelectronics presence detectolisatenf multiple beams shall be installed and teste
according to the manufacturer's recommendationsgicuspecific technical standard and item C of &nn
| of this standard; and

f) the hydraulic press brakes that have laser égttrenics presence detectors devices of multiple
beams shall be actuated by bimanual control acegitdi the items 12.26, 12.27, 12.28 and 12.29fetysa
pedal of 3 positions, in accordance with item G\nhex |, all of this Standard;

13.3. The press brakes operated only by robotdbeaxempted from the requirements of sub-items
13.1 and 13.2 of this Annex, provided they haveqmtion system to prevent access of workers artusd
perimeter of the machine and the robot's movenaeafrding to the items 12.38 to 12.55 and sub-iteims
this Standard.

13.4. Additional measures, such as the use ofiposits or table or magnetized backup, shall be
taken to avoid injury to the worker's hands betwéssn worked piece and the structure - apron - of
machine at the conformation time.

14. The winders, non-winders, straightener andrddeting equipment shall have protection around
the perimeter, preventing access and the circulaigersons in risk areas, according to the it&h38 to
12.55 and sub-items of this Standard.

15. Other provisions

15.1. Can be adopted, in exceptional cases, ottedeqiive measures and safety systems in the
presses and similar, provided they ensure the gawtections and devices effectiveness listed is thi
Annex, and comply with the provisions of currerficl technical standards.

15.2. It is prohibited the importation, manufacturading, auction, lease, cession in any way and
exposure of eccentric mechanical presses and siwiila coupling for the hammer through the coupling
by key or similar and mechanical press brakes wahd brake, new or used, throughout the national
territory.

15.2.1. It is understood as similar mechanism wiath does not allow the immediate stop of the
hammer movement in any position of the work cycle.
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16. Press transformation and similar equipment

16.1. Any substantial transformation of the opea@system or coupling system for movement the
hammer - presses "retrofitting” and similar equipimshall only be performed by mechanical design
prepared by a legally qualified professional, aceamed by Technical Responsibility Annotation - ART

16.2. The design shall have a calculation memorgoafiponents dimensioning, specification of the
materials used and the descriptive history of @hponents.

Page 68 of 89



ANNEX IX
PLASTIC INJECTION MACHINE

1. For the purposes for applying this Annex is adgred injection machine the machine used for
discontinuous manufacturing of molded productsjnpgcting material into the mold, which containseon
or more cavities in which the product is formedngisting essentially of closing unit — mold areal an
closing mechanism, injection unit and actuation ematrol systems, as shown in Figure 1 of this Anne

1.1. Applicable definitions:

a) hydraulic injection machine: injection machime which the axis actuation are performed by
hydraulic power circuit, comprising of electricabtor, hydraulic pump and hydraulic cylinder;

b) mold area: zone comprised between the platestenthe mold is mounted,;
c) closing mechanism: mechanism fixed to the moleeplate to move it and apply the closing force;

d) closing force: force exerted by the injectioiryer and thread assembly on the plastic part that
solidifies into the mold of an injection machin®, énsure its feeding with additional material as it
contracts as a function of solidification and cogli

e) injection unit: unit responsible for plasticigimnd injecting material into the mold through the
nozzle;

f) injection: mass transfer from injection cylinder the mold, cyclical process in which a material
softened by heat is injected into a mold underques that is maintained until the plastic has &aed
sufficiently to be ejected from the mold;

g) power circuit: circuit that provides power foanohine operation;

h) rotating carousel injection machine: machinehwitvo or more closing units, mounted on
moveable carousel, vertically or horizontally, kukto one or more fixed injection units;

i) multi-station injection machine with moveablgection unit: machine with moveable injection
unit linked to two or more fixed closing units;

j) injection machine with mold-holder table of temerse displacement. machine designed to contain
one or more mold lower parts attached to a moldidrolable of transverse displacement, which lities t
mold lower part by table displacement or rotatiaovement, to the top and to the injection unit;

k) electrical injection machine: injection machimewhich the axis actuations are performed by
electrical actuators - servomotors;

) electrical motor: any motor type that uses eleat energy, such as servomotor or linear motor;

m) motor control unit: unit to control the movemetite stop process and movement interruption of
an electrical motor, with or without integratedattenic device such as frequency converter andactort;

n) electrical axis: system consisting by an eleatrmotor, a motor control unit and the additional
contactors;

0) stop condition: condition in which there is n@mvement of one part of the machine with an
electrical axis;
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p) safe stop condition: stop condition during whialditional measures are taken to avoid
unexpected triggering;

q) stop: movement deceleration of one part of thelmme until the stop condition is reached;

r) safe stop: stop during which additional measuses taken to prevent dangerous stop of
movement;

s) monitored safety command input: input of an motmtrol unit used to provide a power outage to
the electrical axis motor;

t) peripheral equipment: equipment that interadth whe injection machine, for example, handler
for parts removal, equipment for mold exchange andmatic attaching clamps of the mold.

1.2. Specific safety requirements in the dangeeadrihe injection machines
1.2.1. Hazards related to the mold area.

1.2.1.1. The access to the mold area where the ¢yatontrolled, or front, shall be prevented by
means of interlocked moveable protections - doegsjpped with two electromechanical safety switches
monitored by safety interface, acting on the cdntmaut so that the failure in any of the interloacgi
devices or interconnections are automatically racegl and still prevented the beginning of any @ang
subsequent movement, according to items 12.38.&b1khd subsequent sub-items of this Standard.

1.2.1.1.1. When magnetic, electronic coded or debtbenics safety switches are used, among
others without mechanical actuation, can be adopmteel switch only for the interlocking and the
monitoring shall be maintained safety interface.

1.2.1.2. In addition to the provisions of sub-itér.1.1 of this Annex, the front protection shait a
on the power circuit through a monitored valveindirectly, by means of two electromechanical safet
switches monitored by safety interface, excepefectrical injection machine.

1.2.1.2.1. When magnetic, electronic coded or dptt®nic safety switches are used, among others
without mechanical actuation, can be adopted ong/switch for this function, keeping the monitorimg
safety interface.

1.2.1.3. When magnetic, electronic coded or optbedaic safety switches are used, among others
without mechanical actuation, can be adopted ondy iaterlocking device, monitored by safety integfa
in order to attend each one of sub-items 1.2.1d11a2.1.2 of this Annex.

1.2.1.4. The access to the mold area where the tyelot controlled, or rear, shall be prevented by
means of interlocked moveable protections - doegsjpped with two electromechanical safety switches
monitored by safety interface, acting on the powweuit, and shuts down the main motor.

1.2.1.4.1. When magnetic, electronic coded or dptt®nic safety switches are used, among others
without mechanical actuation, can be adopted ong/switch for this function, keeping the monitorimg
safety interface.

1.2.5.1. There shall be protection on the part®adihg area so as to prevent that body segments
reach the danger zones, according to the item®81@.82.55 and sub-items of this Standard.

1.2.1.6. The moveable protections shall be desigodtiat it is not possible to stay a person batwee
them and the mold area.
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1.2.1.6.1. If it is necessary to stay or accesshefwhole body between the protections and the
dangerous movement area or inside the mold aral,Ehmet the sub-items of 1.2.6.2 to 1.2.6.3.5f
Annex.

1.2.1.7. Self-adjustable safety mechanical devicdl $e installed, so that it acts independently of
the plate position when the protection - door isrggml, stopping the movement of this plate withawyt a
adjustment, i.e. no adjustment at each mold change.

1.2.1.7.1. From the opening protection up to th&eco#ive safety actuation, it is allowed a
displacement of the moveable plate, of maximum #@og# equal to the pitch of the self-adjustableesaf
mechanical device.

1.2.1.7.2. The self-adjustable safety mechanicaicdeshall be sized to withstand the efforts of the
beginning of closing movement of the moveable platé being its function to withstand the closiogck.

1.2.1.8. The moveable interlocked protections -rgloshall also protect against other movements,
and when opened, shall:

a) stop the cycle; the plasticization may contiridbe plastic material splashing is prevented tred
nozzle contact force cannot cause a hazard,

b) to prevent forward movement of the injectioretid or piston;

c) to prevent forward movement of the injectiontuand

d) to prevent dangerous movements of the partsraale extractors and their actuation mechanisms.
1.2.1.9. Safety devices for machines with eledtag#s — electrical injection machines.

1.2.1.9.1. The electrical injection machines shadkt the safety requirements of this Annex, except
the sub-items 1.2.1.2 and 1.2.1.7.

1.2.1.9.2. For the closing movement of the elealiigjection machines plate, the power circuit Ehal
have serial connection with more than one mototrobnnit, such as follows:

a) a motor speed control unit having in its out@ud more contactors in series; or

b) a motor speed control unit with one monitorefiétyacontrol input, having its output one more
contactor in series; or

c) a motor speed control unit with two monitoretesacontrol inputs of category 3, and in this ¢ase
the use of contactor in series is unnecessary.

1.2.1.9.3. The power circuit components shall hw®matic monitoring, so that if one component
fails, cannot be possible to initiate the next mmogat of the injection cycle.

1.2.1.9.3.1. The automatic monitoring shall be grened at least once every movement of the
moveable protection - door.

1.2.1.9.4. The moveable protection - door of tlexteical injection machine shall have interlocking
device with lock that prevents its opening durihg angerous movement.

1.2.1.9.4.1. The interlocking device with lock $hal

a) conform to the provisions of items and 12.382&5 and sub-items of this Standard;
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b) withstand an stress of up to 1000 N (one thadidéawtons);

c) keep the moveable protection locked in the cgseasition until the stop condition of the danger
movement is met, and the stop condition detecteadfe against individual failure.

1.2.1.9.5. The electrical injection machines simadlet a controlled emergency stop, with power
supply to the power circuit needed to reach the stad, then, when the stop is reached, the power is
removed.

1.2.1.9.5.1. The emergency stop actuation shapl atb movements and discharge the hydraulic
accumulators.

1.2.2. Closing mechanism area.

1.2.2.1. The access to the danger zone of theng@sechanism shall be prevented by mean of fixed
or moveable interlocked protection - doors.

1.2.2.2. The moveable interlocked protection - dédmnt and rear, shall have a monitored safety
switch by safety interface, which actuates in tbegr circuit and shuts down the main motor.

1.2.2.3. The electrical injection machines in whibke shutdown of the engine can keep potential
energy retention that brings risk of unexpected enoents in the closing - extraction mechanism amea i
molds with springs, for example, shall have add#iodevices that prevent those movements, such as
magnetic brakes.

1.2.3. Plasticization cylinder Protection and ifij@t nozzle.

1.2.3.1. The plasticization cylinder shall haveetixprotection to prevent burns resulting from
unintended contact in hot parts of the injectiort imwhich the working temperature exceeds 809Ghty
degrees Celsius) and, in addition, shall be fixéabal indicating the statement "high temperature”.

1.2.3.2. The injection nozzle shall have interlatkaoveable protection with a monitored safety
switch by safety interface, which stop all moversesftthe injection unit.

1.2.3.3. The protections design shall take intmantthe end positions of the nozzle and the risk o
plasticized material splashing.

1.2.3.4. The moveable parts of the injector shedkive fixed protections or interlocked moveable
protection with a safety switch monitored by safetierface, which stop all movements of the ing@ati
unit.

1.2.4. Feeding materials area - Funnel.

1.2.4.1. The access to the plasticizer thread blegtirevented, meeting the safety distances seécifi
in section A of Annex | of this Standard.

1.2.4.2. In the case of horizontal injection unitsjs allowed a lower opening in the nozzle
protection.

1.2.4.3. The injection units positioned on the maida shall be equipped with a restraint system to
prevent downward movement by the gravity's action.

1.2.4.3.1. In the case of vertical movement of hytic actuation, a restraint valve shall be insthll
directly on the cylinder, or as close as possiblthat, using flanged pipes only.
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1.2.4.4. In specific maintenance situations, amtregn the access to the danger zone, shall be
adopted additional measures provided on sub-iteflB21 of this Standard.

1.2.5. Parts discharge area.

1.2.5.1. There shall be protection on the partshdigye area so as to prevent that body segments
reach the danger zones, according to the item$818.32.55 and sub-items and item A of Annex Ihi$ t
Standard.

1.2.5.1.1. The existence of the conveyor beltshin discharge area does not exempt to meet the
provisions on sub-item 1.2.5.1.

1.2.6. Additional safety requirements associatdti {arge machines.
1.2.6.1. Large machines are defined when:

a) the horizontal or vertical distance betweendlesing links is greater than 1.2 m (one meter and
twenty centimeters); or

b) if there are no links, the equivalent horizorgelvertical distance, which limits the accesshe t
mold area is larger than 1.2 m (one meter and gwestimeters); or

C) a person can stay between the mold area protectioor - and the dangerous movement area.

1.2.6.2. Additional safety components, such as lem@chl locks, shall be installed in the protections
on all sides of the machine where the cycle cainliiated to act on every opening movement of the
protection and prevent their return to the "closgolition.

1.2.6.2.1. The components provided on sub-itenb6RZhall be reactivated separately before can be
initiated another cycle.

1.2.6.2.2. The correct operation of the additiwadety components shall be supervised by monitored
safety devices by safety interface, at least onc@éch cycle of protection - door movement, so dmy
failure in such components, their safety devicetheir interconnection is automatically recognizedl as
to prevent the beginning of any closing movemernhefmold.

1.2.6.3. The large injection machines shall hawtexhal safety devices to detect the presence of a
person between the moveable protection of the mdtwbr area and the own mold area, or detect apers
inside the mold area, according to the item 12042agraph "c" of this Standard.

1.2.6.3.1. The position from which these devicesraactivated shall enable a clear view of the mold
area, with the use of auxiliary vision means, i¢essary.

1.2.6.3.2. While these devices are operated, theaaircuit of the plate closing movement shal b
stopped and, in case of protections - door - wittomatic actuation, the control circuit of the gaiton
closing movement shall be stopped.

1.2.6.3.3. When the zone monitored by the presdebectors devices is invalidated, an automatic
control shall:

a) stop the control circuit of the plate closingwament, and in the case of use automatic actuations
protections - doors, stop the control circuit af girotection closing movement;

b) to prevent the injection into the mold area; and
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c) prevent the beginning of the subsequent cycle.

1.2.6.3.4. At least one emergency button shall fstailed, in accessible position, between the
moveable protection of the mold - door area anchtblsl area, according to items 12.56 to 12.63 aihd s
items of this Standard.

1.2.6.3.5. At least one emergency button shalhballed in accessible position inside the molédare
according to the items 12.56 to 12.63 and sub-iteintisis Standard.

1.2.7. Machines with vertical movement of the madnteglate.

1.2.7.1. Hydraulic or pneumatic machine with vetticlosing shall be equipped with two restraints
devices that can be, for example, hydraulic valved prevent accidental downward movement of the
plate.

1.2.7.1.1. The valves provided on sub-item 1.2shdll be installed directly into the cylinder, & a
close as possible, using flanged pipes only.

1.2.7.2. At the location where the plate has a greater than 800 mm (eight hundred millimeters)
and the opening course can exceed 500 mm (fiveradnahillimeters), at least one of restraint devices
shall be mechanical.

1.2.7.2.1. When the protection of the mold areapsned or when other safety device of the mold
area actuates, this mechanical restraint devidéattaautomatically in the entire course of thatgl

1.2.7.2.1.1. When it is not possible moveable mtaia opening of the mold area before it reaches
its maximum opening position, it is allowed thag tmechanical restraint device actuate after tha@ioge
course only.

1.2.7.2.1.2. In the event of a failure of one oé tlestraint device, the other shall prevent the
downward movement of the plate.

1.2.7.3. The restraint devices shall be autom#&jicabnitored so that the failure of one of them:
a) is automatically recognized; and

b) is prevented to begin any downward movemerth@ilate.

1.2.8. Carousel machines.

1.2.8.1. The access to dangerous movements ofatbesel shall be prevented by interlocked fixed
or moveable protections according to the items8#31L2.55 and sub-items of this Standard.

1.2.8.2. The access to the mold area shall be predeaccording to the sub-item 1.2.1.1 of this
Annex.

1.2.9. Machine with mold-holder table of transvel@placement.

1.2.9.1. The access to dangerous movements célthes ghall be prevented by the adoption of safety
systems provided on items 12.38 to 12.55 and subsitof this Standard and additionally by the adopti
of actuation devices of bimanual control type, adow to the items 12.26, 12.27, 12.28 and 12.2thisf
Standard.

1.2.9.2. When the vertical movement of the tablgassible, shall be prevented the accidental
downward movement by the gravity's action.

Page 74 of 89



1.2.10. Multi-station injection machine with movéajection unit.

1.2.10.1. The access to the dangerous zones aifjéotion unit when it moves between the closing
units, it shall be prevented by interlocked fixednmoveable protections, according to the items & 203
12.55 and sub-items of this Standard.

1.2.10.2. The access to the mold area shall beepted according to the sub-item 1.2.1.1 of this
Annex.

1.2.11. Peripheral equipment.
1.2.11.1. The peripheral equipment installatiorlIst@ reduce the safety level, noting that:

a) the peripheral equipment installation that imesl the modification of the machine protections
shall not allow the access to danger zones;

b) if the opening of a peripheral equipment pratectllow access to a machine danger zone, this
protection shall act the same way as that spedifiethat of the machine zone or, in the case skpmlity
to access the whole body, shall be applied theigiams of sub-item 1.2.6 of this Annex;

c) if the peripheral equipment prevents the act@sbe machine danger zone and can be removed
without the use of tools, shall be interlocked witie machine control circuit in the same way to the
protection specified for that area; and

d) if the opening of a machine moveable protecitiow access to a danger zone of a peripheral
equipment, such protection shall meet the safefyirements applicable to the equipment.

Figure 1
Schematic drawing of horizontal injection machihewing the main danger zones
without fixed or moveable protections.
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ANNEX Xl
MACHINERY AND IMPLEMENTS FOR AGRICULTURAL AND FORESTRY USE

1. This Annex applies to the design, manufactumgairtation, trading, exhibition and cession in any
way of stationary or non-stationary machinery anglements for agriculture and forestry use, and tds
the machinery and equipment for storage and drgtgtheir conveyors such as silos and dryers.

2. The protections, devices and safety systemsgedun this Annex shall integrate the machinery
from its manufacture, and cannot be considereapoatiitems for any purposes.

3. The starting, actuation and stop devices oiostaty machinery and equipment shall be designed,
selected and installed so that they:

a) are not localized in their hazardous areas;

b) prevent inadvertent actuation or shutdown byojherator or by any other accidental way;
c) do not provide additional risks;

d) cannot be juggled; and

e) can be activated or shut off in case of emengbga person other than the operator.

4. The starting or actuation commands of the statipmachinery shall have devices to prevent their
automatic operation when energized.

5. The machinery whose actuation by unauthorizedgms may show a risk to health or safety
integrity of any person shall have a system othécase of self-propelled machinery, ignition stvjtthat
allows the lock of their actuation devices.

6. Danger zones of machinery and implements slealé lsafety systems, characterized by fixed
protections, moveable protections and intercongecte non-interconnected safety devices to ensure
protection to health and physical integrity of wenk

6.1. The adoption of safety systems, particulamlyhe areas of operation that shows danger, shall
consider the technical characteristics of the nmalaind the working process and the existing measure
and technical choices in order to achieve the rsacgsafety level provided in this Standard.

6.1.1. The functional components of process andkwareas of self-propelled machinery and
implements, which need to be exposed for correetaijon, shall be properly protected to the maximum
possible extent, in order to allow the operatidinalctionality as intended, meeting the current téchl
standards and the exceptions listed in Table thigf Annex.

6.2. For the purposes of applying this Annex, issidered protection the element used specifically
to provide safety through a physical barrier, wheae be:

a) fixed protection, which shall be kept in its pa@anent position or by means of fixing elements
which allow their removal or opening with the ugespecific tools only; and

b) moveable protection, which can be opened withtbet use of tools, usually by mechanical
elements connected to the machine structure oraa fieed element, and shall be joined with the
interlocking devices.
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6.3. For the purposes of applying this Annex, amestered safety devices the components, alone or
connected or related to protections, that redwies rof accidents and other health injuries beiagssfied
as:

a) electrical controls and safety interfaces: devicesponsible to perform the monitoring, that
verifies the connection, position and operatiorotifer system devices and prevent the occurren@e of
failure that causes the loss of safety functiorthsas safety relays, safety configurable contrelkend
safety programmable logic controller - PLC;

b) interlocking devices: electromechanical safetitches, with positive and break action, magnetic
and electronic coded, optoelectronics, safety itideicsensors and other safety devices that have the
purpose of preventing the operation of machine efgmunder specific conditions;

c) safety sensors: mechanical and no-mechanicaépce detectors devices, that act when a person
or part of your body penetrate the danger zone wfaahine or equipment, sending a signal to stop or
prevent the start of hazardous actions such as digttains, optoelectronics presence detectorsy lak
multiple beams, optical barriers, area monitorsaanners, stops, carpets and position sensors;

d) valves and safety blocks or pneumatic and hydraystems with the same effectiveness;

e) mechanical devices, such as: restraint deviioei$ers, separators, pushers, inhibitors, baffled
retractable; and

f) validation devices: supplementary hand-operatedtrol devices, that when applied on a
permanent mode, enable the actuation device, suldtkable switches and lockable devices.

6.3.1. The components related to safety systemsaandtion and stop controls of the stationary
machines, including the emergency, shall ensuresdlfie state of the machinery or equipment wherether
are fluctuations in energy level beyond the linctsisidered in the design, including the power ogitaad
reestablishing of energy supply.

6.4. The protections shall be designed and buiteet the following safety requirements:

a) perform their functions appropriately during theeful life of the machine or permit the
replacement of damaged or deteriorated parts;

b) be built of resistant and suitable materialscemtain the projection of parts, materials and
particles;

c) firm fixation and guarantee of stability and magical strength compatible with the required
stresses;

d) not create gripping or crushing points with maelparts or other protections;

e) cannot have ends and sharp edges or other daisganojections;

f) withstand the environmental conditions of thaga where they are installed,;

g) prevent from being juggled;

h) provide hygiene and cleanliness conditions;

i) prevent access to the danger zone;

j) have their interlocking devices adequately prtad from dirt, dust and corrosion, if necessary;
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k) take positive action, i.e. acting in a positede; and
[) not entail additional risks;
m) have dimensions as provided on Item A of Annekthis Standard.

6.4.1. When the protection is made of a discontnmaterial, shall be noted the safety distances to
prevent access to danger zones, as provided inxAnftem A of this Standard.

6.5. The protection shall be moveable when thesscttea danger zone is required one or more times
per shift, noting that:

a) the protection shall be associated with an lotking device when its opening does not allow
access to the danger zone before the eliminatioisigfand

b) the protection shall be associated with an lim¢&mng device with lock when its opening allow
access to the danger zone before the eliminatioisiaf

6.5.1. For self-propelled machinery and their impdats, the protection shall be moveable when
access to a danger zone is required more thanpamcshift.

6.5.2. The machinery and equipment with a moveagbtdections associated with interlocking
devices shall:

a) operate when the protections are closed only;

b) stop their hazardous functions when the praiestare opened during operation; and

c) ensure that the closing of the protections atmraot initiate the dangerous functions.

6.5.2.1. The self-propelled machinery are exemfpitad meeting the paragraphs "a" and "b" of sub-
item 6.5.2 of this Annex for access in maintenaad inspection operations, provided these opemtion

are performed by trained or qualified worker.

6.5.3. For the self-propelled machinery, it is &kol the use of mechanical interlocking device of
single actuation and not-monitored to protect thgiree compartment.

6.5.4. The interlocking devices with lock assodiate the moveable protections of machinery and
equipment shall:

a) allow operation while the protection is closed éocked only;

b) keep the protection closed and locked untilithery risk have been eliminated due to hazardous
functions of the machinery or equipment;

c) ensure that the closure and lock of the prasadby itself can not initiate the dangerous funtsio
of the machinery or equipment.

6.5.4.1. The self-propelled machinery are exemfitad meeting the paragraphs "a" and "b" of sub-

item 6.5.3 for access in maintenance and inspeopenations, provided these operations are perfbinge
trained or qualified worker.
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6.6. The power transmissions and the moveable coemis connected to them, accessible or
exposed, shall be protected by fixed or moveabtteptions with interlocking devices, which prevents
access from all sides, with the exception the gledion sub-item 6.1.1 of this Annex and the exoepti
provided on Table Il of this Annex.

6.6.1. When used moveable protections to confiegotiwer transmissions that have inertia, shall be
used interlocking devices with lock.

6.7. The drive shaft (cardan) shall have adequaedtegtion, in perfect condition in its full length,
fixed in the machine power take-off from the crbsgad to the coupling of the implement or equipment.

6.8. The machinery and equipment that provide laafsrupture of its parts, projection of parts or
materials in processing, shall have protectiorengure health and safety of workers, unless theptions
shown on Tables | and Il of this Annex.

6.8.1. The brush cutters shall have protectiveasvagainst the throw of solid materials.

6.9. The machinery to cut, chop, triturate, grisdred and similar shall have safety systems that
prevents the contact of the operator or all otlees@ns with the danger zones.

6.10. On protections away from stationary machinetyere there is a possibility of someone getting
into the danger zone, shall be adopted additioatdtyy measures of collective protection to prevent
starting the machine while there are persons inarea.

6.11. The openings for supply of machinery or impdats that are located at the support point level
of the operator or below him, shall have protectmprevent the persons to fall inside.

6.12. When the machinery or implement charactessequire that the protections are also used as a
means of access, they shall meet the strengthadety sequirements appropriate for both purposes.

6.12.1. The bottom of the steps or the stair dtalk protection - riser, whenever a protruding part
the foot or hand of the worker can contact a hanssdone.

7. The batteries shall meet the following minimuatfesy requirements:

a) located so that their maintenance and replaceoanbe performed easily from the ground or
from a support platform;

b) setting up and fixing in order to have no acotdédisplacement; and
C) positive terminal protection in order to prevantidental contact and short circuit.

8. The self-propelled machinery manufactured frormyM2008 under the auspices of NR 31
Regulatory Standard given by the Governmental xbte. 86, March 3rd, 2005, shall have headlights,
rear position lamps, horn, rear view mirror andoadtic backup alarm coupled to the transmission
system, unless the exceptions listed in TablethisfAnnex.

9. The self-propelled machinery shall have RolloRPeotective Structure - ROPS and seat belts,
except those listed in Table Il of this Annex, whghall be used in accordance with the specifinatand
recommendations given in the manufacturer manuals.

10. The self-propelled machinery during the operatihat shows risks of falling objects on the
workstation shall have Falling Object ProtectiveuSture - FOPS.
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11. In power take-off - PTO of agricultural tracpshall be installed a protection that coversdipe
and the sides, as shown in Figure 1 of this Annex.

12. The tractive machinery and equipment shall hewgpling systems for towing by the drive
system, in order to ensure the easy and safe cguahd decoupling, as well as to prevent the antadle
decoupling during use.

12.1. The indication for use of coupling systemtection item 12 shall be in place for easy
visualization and fixed in a place near the conpact

12.2. The tractive implement, if the weight of toev bar so requires, shall have support device that
enables the reduction of efforts and the safe adiioreto the drive system.

13. The conveyor belts shall have:

a) braking system along the spaces where theracaess to workers;

b) device that stops its actuation when necessary;

c) start preceded by audible signal in the enfireration area which indicate its actuation;

d) falling material protection system, when a rsk accidents to workers during operation or
movement in its vicinity;

e) systems and walkways allowing that maintenammdsvare developed in a safe manner;

f) walkways with falling protection system alongetkull high length where may be circulation of
workers; and

g) locking system to be used in maintenance.

13.1. Are excepted from the requirement of itemtlie3 conveyor belts installed on self-propelled
machinery, implements and in conveyor belts foding and unloading.

14. The machinery and equipment shall have instnughanuals supplied by the manufacturer or
importer with information relating to safety at aliages of transport, assembly, installation, a@djast,
operation, cleaning, maintenance, inspection, desdin, dismantling.

14.1. The manuals shall:

a) be written in Portuguese Language - Brazil, witlaracters of type and size to allow the better
readability possible, followed by explanatory ilitadions;

b) be objective, clear, unambiguous and easy utaiehsig language;
c) have signs or warnings regarding to safety; and
d) remain available to all users in the workplaces.

14.2. The manuals of machinery and equipment matwried in Brazil or imported shall contain, at
least, the following information:

a) legal name, corporate identity number (CNPJ)atdiess of manufacturer or importer, if any;

b) type and model,
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c) serial number or identification number and yafamanufacture;
d) detailed description of the machinery or equiptrad their accessories;

e) diagrams, including electrical circuits, espligidhe schematic representation of the safety
functions, as appropriate, for stationary machinery

f) definition of the intended use of the machineryequipment;
g) risks where the users are exposed,
h) definition of existing safety measures and thosge adopted by the users;

I) technical specifications and limitations for itse with safety, including the criteria for sloperk
for machinery and implements, as appropriate;

J) risks that can result from tampering or remasgbrotections and safety devices;

k) risks that can result from uses other than tipwescribed in the design;

) procedures for the use of machinery or equiprsafly;

m) procedures and schedule for inspections andterance;

n) basic procedures to be adopted in emergencies.

15. Machinery, equipment and implements shall leoeesses permanently fixed and secured at all
their points of operation, supply, raw materialseriion and removal of products worked, preparation
maintenance and constant intervention.

15.1. Are considered means of access lifts, ramakkways, platforms or stairs.

15.1.1. In the technical impossibility of applyittge means provided on sub-item 15.1, may be used
a ship-type ladder.

15.1.2. The self-propelled machinery and implemaeuitis technical impossibility to adopt the means
of access provided on sub-item 15.1, where theepoes of the worker is required for inspection and
maintenance and that are not accessible from tbengdrshall have support means such as handles or
handrails, bars, footrest or steps with slip-resistsurface, ensuring the operator to maintain cGapp
contact at three points throughout the accessitimeder to make it safe, as set forth on item 1®mPthis
Annex.

15.1.2.1. Shall be used a safe mean of accessatadiin the operation manual, in situations that do
not apply the means provided on sub-item 15.1.2.

15.2. The places or worksites above ground levarevtthere is access for workers for interventions
shall have stable and safe working platforms.

15.3. Shall be provided means of access if thehhdigm the ground or from the floor to the
operator station of machinery is greater than t5&ifty-five centimeters).

15.4. In self-propelled machinery used in the cwnasion industry with agroforestry application, the

means of access shall be provided if the height ftbe ground to the operator station is greaten tha
0.60 m (sixty centimeters).
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15.5. In rice harvesters, harvesters equipped eativeyor belts and other harvesters equipped with
self-leveling system, means of access shall beigedvif the height from the ground to the operatation
is greater than 0.70 m (seventy centimeters).

15.6. In machinery, equipment and implements, #renpnent means of access shall be located and
installed in order to prevent risks of accidentd &atilitate their use by workers.

15.7. The means of access of stationary machiesicgpt elevator and ship-type ladder, shall have
falling protection system with the following chatagstics:

a) be sized, built and secured in a safe and agsistanner, in order to withstand the stresses;
b) be made of material resistant to weatheringcmcbsion;

c¢) having upper cross member from 1.10 m (one nagtérten centimeters) to 1.20 m (one meter and
twenty centimeters) in height from the floor aldhg entire length on both sides;

d) the upper cross member shall not have flat seyfen order to prevent the placement of objects;
and

e) have skirting-board of at least 0.20 m (twengntoneters) in height and intermediate cross
member to 0.70 m (seventy centimeters) in heighhfthe floor, located between the skirting-board an
the upper cross member.

15.7.1. If there is danger of falling objects andtenials, the clearance between the skirting-board
and the upper cross member of the railing shadivecfixed, full and resistant protection.

15.7.1.1. The protection cited on item 15.7.1 mayfdrmed of resistant screen, provided its mesh
does not allow the passage of any object or matbaacan cause injuries to the workers.

15.7.2. For the falling protection system in platis used in supply operations or that accumulate
dirty is allowed the adoption of the dimensiong-mfure 5 of Annex IIl.

15.8. The use of the means of access for stationachinery shall consider the pitch angle as shown
in Figure 1 of Annex .

15.9. The catwalks, platforms, ramps and stairl glhavide safe working conditions, circulation,
movement and handling of materials and:

a) be sized, built and secured in a safe and agsistanner, in order to withstand the stresses and
safe movement of workers;

b) have floors and steps made of slip-resistanenas$ or coatings;
c) be kept clear; and

d) be located and installed as to prevent riskadiinfy, slipping, tripping and excessive physical
efforts by workers to use them.

15.10. The ramps with slopes between 10° (ten)28Adtwenty) degrees from the horizontal plane
shall have horizontal cross parts securely attath@devent slipping, spaced with each other 0.4fomy
centimeters) in all its entire length when the flsonot slip-resistant.

15.11. It is prohibited to build ramps with sloggeater than 20° (twenty) degrees from the floor.
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15.12. The catwalks, platforms and ramps shall lagdollowing characteristics:

a) minimum useful width of 0.60 m (sixty centime&fefor machinery, except for self-propelled
machinery and implements which have to meet theimmuim width determined according to specific
technical standard,

b) means of drainage, if necessary; and

c) cannot have skirting-board in the access clearan

15.13. In stationary machinery, the stairs witlerishall have:

a) width of 0.60 m (sixty centimeters);

b) steps with a minimum depth of 0.20 m (twentytceaters);

c¢) uniform steps and flights, leveled and withordtpusions;

d) height between the steps of 0.20 m (twenty oegters) to 0.25 m (twenty-five centimeters);

e) rest platform with 0.60 m (sixty centimeters0t80 m (eighty centimeters) of width and length at
intervals of not more than 3.00 m (three meterdjeight.

15.14. In stationary machinery, the stairs withoggr shall have:

a) minimum width of 0.60 m (sixty centimeters);

b) steps with a minimum depth of 0.15 m (fifteentameters);

c) uniform steps and flights, leveled and withoxgtpusions;

d) maximum height between steps of 0.25 m (tweiviy-Eentimeters);

e) rest platform with 0.60 m (sixty centimeters0t80 m (eighty centimeters) of width and length at
intervals of not more than 3.00 m (three meters)eight;

f) minimum projection of at least 0.01 m (ten nmikters) of one step on the other; and

g) steps with depth that meets the formula: §@0+2 h< 660 (dimensions in millimeters) as shown
in Figure 2 of this Annex.

15.15. In stationary machinery, the fixed ship-tig@ders shall have:
a) dimension, construction and secure and resistannting, to withstand the applied stresses;

b) provision of materials or coatings resistantmeathering and corrosion, if they are exposed to
corrosive or external environment;

c) roll cages, in the event to have a height graaten 3.50 m (three meters and fifty centimeters),
installed from 2.0 m (two meters) from the floorceeding the rest platform or the top floor in eddt
1.10 m (one meter and ten centimeters) to 1.20ma (eeter and twenty centimeters);

d) handrail or continuation of the stair pillarscerding the rest platform or the top floor of 1rd0
(one meter and ten centimeters) to 1.20 m (onermaatetwenty centimeters);
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e) width of 0.40 m (forty centimeters) to 0.60 nix{g centimeters), as shown in Figure 3 of
Annex llI;

f) maximum total height of 10.00 meters (ten mégtafsa single flight;

g) maximum height of 6.00 meters (six meters) betwsvo rest platforms, if multiple flights, built
in consecutive flights with parallel axes, spacgdab least 0.70 m (seventy centimeters), as shaown i
Figure 3 of Annex lll;

h) spacing between bars of 0.25 m (twenty-five ioegtiers) to 0.30 meters (thirty centimeters), as
shown in Figure 3 of Annex llI;

i) spacing between the floor of the machine or fingt bar not exceeding 0.55 m (fifty-five
centimeters), as shown in Figure 3 of Annex IlI;

j) distance from the structure that is attachedttéeast 0.15 m (fifteen centimeters), as shown in
Figure 4 of Annex lll;

k) bars of 0.025 m (twenty-five millimeters) to 88 m (thirty-eight millimeters) in diameter or
thickness; and

l) bars with surfaces, shapes or grooves to presiggage.
15.15.1. The roll cages shall have:

a) diameter of 0.65 m (sixty-five centimeters) t8BMm (eighty centimeters), as shown in Figure 4 of
Annex Ill; and

b) clearance between guardrails of no more thad @&ers (thirty centimeters), as shown in Figure
3 of Annex Il

15.16. The means of access for self-propelled machiand implements, shall have the following
characteristics:

a) be sized, built and secured in a safe and agsistanner, in order to withstand the stresses;

b) be made of material resistant to weatheringcamcbsion; and

c) the upper cross member shall not have flat sarfiaa order to prevent the placement of objects.
15.17. The steering wheel cannot be consideredosupandle.

15.18. The tires, hubs, wheels and fenders areanstidered steps for access to the operator ssation
15.19. The fenders can be considered as stepadb peovided they are designed for that purpose.

15.20. In crawler machinery, the track shoes amdstipporting surface of the track shoes can be
used as access steps provided they are designdtiatopurpose and if is guaranteed to the operator
support in three-points of contact throughout theeas time.

15.21. The self-propelled machinery and implemehial be provided with handrails or handles -
handgrips, in one or both sides of the means aésscthat provides a risk of falling or access togea
areas, which shall have:

a) design so that the operator can keep suppotaciost three points throughout the access time;
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b) cross section width of 0.025 m (twenty-five miléters) and 0.038 m (thirty-eight millimeters);

c) lower end in at least one handrail or handlated up to 1600 mm (one thousand six hundred
millimeters) from the ground surface;

d) minimum clearance of 0.050 m (fifty millimetets3tween the handrail or handle and the adjacent
parts for hand access, except in the attachmentgpoi

e) a handle installed from the last top step ofrttean of access to a height of 0.85 m (eighty-five
centimeters to 1.10 meters (one meter and tenmsetdrs); and

f) handle with minimum length of 0.15 m (fifteennteneters).

15.21.1. The support points for hands shall besastl 0.30 meters (thirty centimeters) from any
articulation element.

15.22. The stairs used to access the operatoorstafi self-propelled machinery and implements
shall meet one of the following requirements:

a) the slopex shall be between 70° (seventy degrees) and 9@8tynilegrees) from the horizontal as
shown in Figure 2 of this Standard, or

b) if the slopea is less than 70° (seventy degrees), the step dioresshall meet the equation
(2B + G)< 700 mm, where B is the vertical distance, in mmg & is the horizontal distance, in mm,
between steps, maintaining the remaining dimensacnerding to Figure 2 of Annex Il of this standlar

15.22.1. The steps shall have:

a) slip-resistant surface;

b) vertical stops on both sides;

C) projection to minimize the water and dirt acculation, in normal working conditions;
d) height of the first step reached with the latgiess suitable for the machine;

e) appropriate clearance on the rear, when usdwuitiser, so as to provide a reliable support for
the feet;

f) dimensions according to Figure 2 of Annex llitbis Standard;

g) height of the first one from the ground up td®#m (seven millimeters) for rice harvesters or
harvesters equipped with tracks and other hangstgripped with self-leveling system; and

h) height of the first one from the ground up to06®m (six hundred mm) for self-propelled
machinery use in construction industry with agrefary application.

15.22.2. The connection between the first stepth@decond step can be articulated.

15.22.3. There shall be no risk of cutting, crughom uncontrollable movement for the operator in
the movement of moveable means of access.

15.23. The self-propelled machinery platforms amglements that shows risk of falling for the
workers shall be accessed by steps and have falliotgction system according to the dimensions of
Figure 5 of Annex Il of this Standard.
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15.24. The operation platform or work floor of sptbpelled machinery and implements shall:
a) be flat, level and secured in a safe and registanner;

b) have slip-resistant surface;

c) having means of drainage, if necessary;

d) be continuous, except for tractors called "sumgosed," and that could be of two levels; and

e) not have skirting board in the platform cleamnc

15.24.1. The moveable or retractable means of acokglatforms and cabs, for transportation
purposes, shall have restraint system of acceasaciee.

15.25. The filler neck of fuel tank and other mitisrshall be located no more than 1.5 m (one meter
and fifty centimeters) above support point of tpermtor.

15.25.1. If the provisions of sub-item 15.25 canhet met for the fueling operations and other
materials, in self-propelled machinery shall béefitaccess step with handles to ensure three paoints
contact throughout the task.

15.25.2. If the provisions of sub-item 15.25 carfm®imet for the fueling operations of self-propelle
machinery that have the tank located on the rearda, can be used platform or external stair wiiih
serve as a support for safe performance of the task

Figure 1
Protective cover of the PTO for agricultural trasto
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Figure 2
Dimensions in millimeters of means of access ftfr@®pelled machinery

=150
- -

=

LEVTIE ]

Key:
B vertical distance between successive steps

G horizontal distance between successive steps
a angle of inclination from the horizontal
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Table | - Machinery excluded

Item 9 Item 9 Sub-item 6.8 Item 8 ltem 8
ROPS Seat belt | Guard against Backup Headlights,
projection of alarm horn and
material coupled to rear
Machinery Type processing the position
transmission| lamps
system and
rear-view
mirror

Power cultivators X X X X X
Other microtractor and
self-propelled
lawnmowers (total X X X X X
gross weight below
600 kg)
Self-propelled sprayers X
Self-propelled and X X
tractive fertilizer
Grain, cereal, forage,
coffee, sugar cane,
cotton and orange X X
harvesters among
others.
Hydraulic excavators X
Tractive planters X X X X X
Implement holder
platform (coupled to X X X X X
power cultivator)
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Table Il - Exclusions to the protection in moveabéets (sub-items 6.1.1 and 6.6)

Machinery-implement

Description of exclusion

Power cultivators

Area of the active part of the implement coupledoading to the
application.

Other microtractor and self-
propelled lawnmowers (total
gross weight below 600 kg)

Area of the lawnmower, underneath the machinegptet! by side
protections.

Self-propelled and tractive
fertilizer

Distribution area - Distributor area (disk or tube)
Area of transportation and helical tracks.

Grain or cereal harvesters

Cutting and feedingapture area (cut/gathering platform);
Area of expulsion and projection of waste (straneagder);
Area of unloading (grain unloader pipe).

Sugar cane harvesters

Cutting or gathering area of sugar cane to be gezze
(cut/gathering units);

Area of material projection/unloading (chopper amaterial
conveyor).

Cotton harvesters

Area of gathering the cotton fiber;
Area of unloading of bale of cotton.

Coffee harvesters

Area of vibrating rods assembly, retractable bladesveyors and
unloading.

Orange harvesters

Area of vibrating rods assembly, retractable bladesveyors and
unloading.

Hydraulic excavators, feller
bunchers and harvesters

Area of cutting, delimbing, processing or loadingsd.

Tractive and self-propelled
foragers

Area of cutting or gathering of the plant to beqassed (cut or
gathering platform);
Area of unloading/projection of the triturated make

Tractive planters

Cutting lines of straw and its components;
Planting lines and their components;
Area of distribution of seeds and fertilizers.
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