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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

This document is a type-C standard as stated in ISO 12100.

This document is of relevance, in particular, for the following stakeholder groups representing the
market players with regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);

— health and safety bodies (regulators, accident prevention organizations, market surveillance, etc.)

Others can i
above-ment

— machin{
— machin{

— service

— consumgers (in case of machinery intended for use by consumers).

The above-1

process of this document.

The machin
are covered

When requirements of this type-C standard are different from those which are stated in type
Hards, the requirements of this type-C standard take precedence over the requiremernts of

type-B stan
the other st
this type-C

€ alfected by the level of machinery salety achieved with the means of the document.b
oned stakeholder groups:

e users/employers (small, medium and large enterprises);
e users/employees (e.g. trade unions, organizations for people with special héeds);

providers, e. g. for maintenance (small, medium and large enterprises);

hentioned stakeholder groups have been given the possibilify to participate at the dra

bry concerned and the extent to which hazards, hazardous situations or hazardous ey
are indicated in the Scope of this document.

hndards for machines that have been designed and built according to the requiremer]
btandard.

ly the

fting

rents

tA or

1ts of

Vi
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Petroleum, petrochemical and natural gas industries —
Safety of machineries — Powered elevators

1 Scope

This document specifies general safety requirements for the design, testing and production of powered
elevgtors—The Tequirenents are appticabte for omstroreand of fstroreappticationsof sucirjelevators in
the petroleum and petrochemical industries.

This|document does not cover any other type of elevator. It is not applicable to the followjing types of
products:

— 1remote control devices;

ifting nubbins;

ifting subs;

internal gripping devices;

— ¢quipment for lifting tubular from and onto a vessel;
— ¢levator links or bails.

This [list is not exhaustive.

This|document is not applicable to powered elevators manufactured before the date of this|publication.
NOTH Annex A provides the relation'between the clauses of the European Directive on machingry (Directive

2006{42/EC) and this document, forpotential significant hazards and the safety requirements |dealing with
them|for powered elevators.

2 Normative references

The following dociments are referred to in the text in such a way that some or all of their content
consfitutes requiréments of this document. For dated references, only the edition cited |applies. For
unddted referénces, the latest edition of the referenced document (including any amendments) applies.

ISO 3864 (@l parts), Graphical symbols — Safety colours and safety signs

ISO 12140 ﬂ'nfpfv nfmnrhinprv — (General prinriplpcfnr dpcign — Risk assessment and risk reduction

ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1: General principles
for design

ISO 13534, Petroleum and natural gas industries — Drilling and production equipment — Inspection,
maintenance, repair and remanufacture of hoisting equipment

ISO 13535:2000, Petroleum and natural gas industries — Drilling and production equipment — Hoisting
equipment

[SO 13850, Safety of machinery — Emergency stop function — Principles for design
[SO 13854, Safety of machinery — Minimum gaps to avoid crushing of parts of the human body

© IS0 2020 - All rights reserved 1
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ISO 14120, Safety of machinery — Guards — General requirements for the design and construction of fixed
and movable guards

ISO 80079-36, Explosive atmospheres — Part 36: Non-electrical equipment for explosive atmospheres —
Basic method and requirements

IS0 80079-37, Explosive atmospheres — Part 37: Non-electrical equipment for explosive atmospheres — Non-

electrical type of protection constructional safety “c”, control of ignition sources “b”, liquid immersion “k”

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC|maintain terminological databases for use in standardization at the following addressgs:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Eleqtropedia: available at http://www.electropedia.org/

31
control system
system that responds to input signals from parts of the elevator (3.5), operators, external control
equipment ¢r any combination of these, and generates corresponding)joutput signals to the eleyator
actuators, causing the elevator to perform in the intended manner

3.2
danger zon]f
space withip, under and/or around machinery in which a person can be exposed to a hazard

[SOURCE: IS0 12100:2010, 3.11]

3.3
design verification
process of ekamining the result of a given design or development activity to determine conformity|with
specified refjuirements

[SOURCE: ISO/TS 29001:2010, 3.1.8]

34
DROPS
dropped ohjects

industry-wide initiativefacused on preventing dropped objects

Note 1 to entry: DROPS nltimate goal is delivering a second nature dropped objects prevention strategy across
the industry.

3.5
elevator
lifting accessory to be used for lifting and handling of tubular in the on- and offshore drilling industry
on or in the vicinity of the drill floor

3.6

fatigue life

number of stress cycles of a specific character that an elevator (3.5) sustains before failure of a specified
nature occurs

2 © IS0 2020 - All rights reserved
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feedback signal
signal generated by the elevator (3.5) that can be used for monitoring or functional use

Note 1 to entry: Examples of feedback signals include elevator set for safe lifting, weight in elevator, and
elevator open.

3.8

insert
gripping/holding device, with or without teeth that embed into the side of the tubular, which can create
friction in order to suspend the tubular

39
intel
conn|

Note
pneu

3.10
intel
deviq

Note
genel

3.11
lock
ensu

3.12
mov
movsg
top d

3.13
pick
lifti

verti

3.14
pow

lifting accessori€s to be used for lifting and handling of tubular in the onshore and offs}

indu

completelysechanically using a power source (3.15)

3.15

rface
ection of the elevator (3.5) with the associated external infrastructure and vicé yersa

1 to entry: The interface can be any transfer of signals or power by means of. for examp

matics, electrics or wireless.

'mal control device
e located on the elevator (3.5) itself

1 to entry: Internal control devices are parts of the control system (3.1), which detect input s
ate output signals.

Ing
ring that the securing is maintained

bment of the powered elevator
bment of parts of the elevator (3.5);excluding movements of the elevator (e.g. genel
rive)

up
g tubular from a non-vertical (typical near horizontal) position outside the drill floo
al position in the drithfloor area

bred elevator

5try on or-if the vicinity of the drill floor, of which the movement of the mechanics is dd

e hydraulics,

gnals and/or

ated by the

" area into a

lore drilling
ne partly or

breoulrce
DO C&

pow

engine or motor which provides mechanical energy for linear or rotational movement

[SOURCE: ISO 11449:1994, 3.2]

3.16

primary feedback signal
signal generated by the elevator status that indicates the elevator (3.5) is set for safe lifting

3.17

product verification
evaluation of the implementation of the product against the requirements to determine that they have

been

met

[SOURCE: ISO 16404:2013, 3.3]
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trol device

device located at a distance from the elevator (3.5)

Note 1 to entry: Remote control devices are parts, which detect input signals and/or generate output signals.

3.19
safe lift

lifting of tubular in a safe way, without creating an unacceptable risk for equipment and personnel

Note 1 to entry: Safe lifts are ensured by maintaining sufficient contact between the elevator (3.5) and the

tubular to be

lifted, preventing inadvertent loss of contact and verifying that these conditions are fulfilled.

3.20

safe working load

maximum |
dynamic log

3.21
secondary
other signa
other state {

3.22
securing
fastening of

EXAMPLE 1
EXAMPLE 2

3.23
service life
expected lif

Note 1 to ent|
be supported

3.24

short ton
ston

unit of weig

Note 1 to ent

3.25
size compo

pbad that can be handled by the manual elevator (3.5) after subtracting the forese
d for the specific application from its rated load

feedback signal
than primary feedback signal (3.16) generated by the elevator status that indicates
han readiness for safe lifting (e.g. weight indication)

the wrap-around of an elevator (3.5) around a tubular
To latch (completing a circle).

To set slips (3.26).

btime, or acceptable period of use..service

ry: Service life is the length of time that the elevator (3.5) can be expected to be “serviceable’
by the manufacturer.

ht equal to 9,074,847-10% kg

Fy: 1 ton (US)=1 ston = 9,071 847-102 kg.

nent

replaceable

bable

any

or to

component which is required in order to handle a specific size and/or type of tubular

3.26
slip

tapered or wedge-shaped size component (3.25) used to grip the tubular, and whose exterior is tapered
to match the taper of the elevator frame

Note 1 to entry: A slip either has non-replaceable teeth or is fitted with inserts (3.8).

3.27

verification
<for safe manual elevator lift> assurance that the elevator (3.5) is in the required condition for the action
to be performed, for any position or any allowable user situation for which the elevator is designed

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=77ad5ba94736a61bdccfefcc499f3e27

IS0 20321:2020(E)

3.28
wrapping
closing the elevator around the tubular in order to prepare the elevator for securing

4 Abbreviated terms

ESD emergency shutdown

HMI human machine interface

MSDf—Tmateriatsafety datasheet
PL performance level

SWL safe working load

5 $afety requirements and/or protective/risk reduction measures

5.1 | General requirements for powered elevators

The powered elevator shall comply with ISO 13535 and the additional requirements accofding to this
docujment. The requirements of this document take precedence over those of ISO 13535.

The powered elevator shall be designed according to the-principles of ISO 12100 for releyant but not
significant hazards which are not dealt with by this decument.

5.2 | Mechanical strength
The mechanical strength of the powered elévator shall be in accordance with ISO 13535:2000, Clause 5.

Adequate mechanical design shall be-verified by a static test in accordance with ISO 13535:2000 and
Annéx B.

5.3 | Safety design of powered elevators

5.3.1 General

The powered elevatordesign and product verification shall be carried out in accordance with Annex B.

5.3.2 Ergofnomic design

The powered elevator shall allow safe handling of the elevator during all stages of the transport,
instgqllation and operation process.

5.3.3 Fastening methods and DROPS prevention of parts

5.3.3.1 Primary-fixing

Primary fixing is the primary method by which an item is fixed to prevent unintentional dropping or
falling, e.g. bolted connection/welds.

5.3.3.2 Securing against loosening (secondary retention)

Secondary retention is the method for securing a part from unintended loosening resulting in loss of
clamping force and/or pre-tension and/or unscrewing and/or displacement and/or loss of any part.

© IS0 2020 - All rights reserved 5
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All parts for which unintended loosening can create a hazard shall be fastened with a method preventing

unintended

loosening, e.g. by tab-washer, spring washer.

The reliability of the retention method shall be assessed in accordance with ISO 12100.

5.3.3.3 Securing against dropping (DROPS prevention)

Appropriate design measures shall be taken for all parts, which can become a hazardous dropped
object in case of component failure.

The reliability of the securing method shall be assessed in accordance with ISO 12100.

The causes (l)f failure taken into account shall include:

a) vibratign;

b) impropé¢r maintenance;

c) corrosign;

d) shockldading;

e) collision.

The potentipl for dropped objects/falling objects shall be preventéd by measures including buft not
limited to:

a) design;

b) speciality fasteners;

c) lanyardp, cabling or safety wire;

d) guarding.

5.3.4 Suspension points

The powered elevator shall be designed so that it cannot inadvertently disconnect from its suspemsion
points regaitdless of the angle of rotation relative to the suspension points.

When the powered elevator“has secondary suspension points for suspending another eleyator
underneath]these suspensignpoints shall be tested in accordance with B.2. The rating of each secondary
suspension point, determined in accordance with ISO 13535, shall be marked at the suspension point
sufficient to|indicate the-maximum load that can be applied.

5.3.5 Moying parts, pinch points and guards

The powered elevator shall be designed to provide safe operator contact with designated areas for

operation. T

a)

he provisions made shall include at least the following.

paint, grip points or otherwise.

b)
interfer

ence is unavoidable, adequate protective measures such as guards shall be provided.

hazardous pinch points.

Dedicated areas for placing hands for operating the elevator shall be coloured green by means of

Handles shall be designed so that an operator cannot be injured by other parts of the elevator. If

When other measures are not practical, warnings shall be displayed near or on identified potentially

© IS0 2020 - All rights reserved
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Any hazardous areas reachable for a second operator not visible to the first operator, shall be protected
as follows:

— minimum gaps provided to avoid crushing shall comply with the requirements given in [SO 13854;

— guards or parts providing the function of a guard shall comply with the requirements given in

|
5.4

5.4.1

Shar
cont

5.4.2

The |
orre
orre

5.4.3

Takiy
parts
requ

5.4.4

The |
dired

5.4.5

The
elevad
marH

NOTH
avoid

SO 14120.

Other protective measures

Risks due to surfaces, edges or angles

p edges, rough surfaces and sharp angles shall be avoided in areas where the ggerator can have

ct with the powered elevator during normal operations, e.g. grips, handles.

Size and type verification (errors of fitting)

powered elevator, slips and inserts shall be marked so that the user can easily verify their size, type

ference number sufficient to determine the correct combination of(parts (e.g. by visual
ference to the instructions) for the intended use. See also Claus€&9.

Static electricity

1g into account that powered elevators are predominately made from steel suspen
, no bonding issues are considered in this document. However, the designer shal
rement in accordance with ISO 80079-36 and 1S@80079-37.

Loss of stability

powered elevator shall be designed so that it cannot overturn when stored at an angle
tion.

Explosion prevention

powered elevator shall be assessed in accordance with ISO 80079-36 and ISO 800

observation

led by steel
assess any

bf 10° in any

y9-37. If the

tor is not capable of igniting a potentially explosive atmosphere, it shall neither be clgssed nor be

fed as such.

Sparks due.to/metal-to-metal contact during the tubular handling process can occur ajnd cannot be

ed. Therefore)reliance on other protective measures, e.g. monitoring for the detection of

mixtfires and shutdown systems, can be required.

5.4.4

Controls

If an

output signal (e.g. electrical, pneumatic or hydraulic) is generated by the powered

bxplosive gas

plevator, the

elevator shall be assessed for explosion safety in accordance with 5.4.5.

5.4.7 Elevator coating

Because the powered elevator requires periodicinspection in accordance with ISO 13534, any protective
coating shall allow inspection or shall be removable in order to make the required inspection possible.

The removal method shall not affect the integrity of the affected parts.

The type of coating shall be applied such that removal of the coating is only possible in a safe way.

The type of initial coating shall be determined by the manufacturer.
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5.4.8 Noise

The powered elevator can make noise when opening or closing due to contact with parts, tubular, etc.
However, the noise emitted by a powered elevator is not a relevant hazard.

NOTE

wear ear protection.

5.5 Speci

fic risks for powered elevators

5.5.1 General

Due to the noise emitted at the drill floor, the user of the elevator can be obligated by rig procedure to

Specific risK
but not limit

a)
b) feedbac
c)
d) danger

controlf

5.5.2 Ext{

The externd
elevator.

It shall be p
5.5.3 Fee

5.5.3.1 Pr
The powere

The primar
other signal

The primary

valid. Loss ¢f signal, indicating loss of safe lift status, shall also be of permanent nature (low). T

settings allg

The perfor
shall be PL-

external power source (5.5.2);

s for powered elevators shall be assessed according to ISO 12100 for the subjects. incly
ed to:

k signals (5.5.3);
(5.4.6);
yones (5.5.4).

brnal power source

1 power supply shall meet the requirements as pertinstructions (i.e. user manual) @

ssible to isolate the powered elevator from its’power source (e.g. by valves or switche
lback signals

imary feedback signal

d elevator shall provide a primary feedback signal.

as per ISO 13849-1, inorder to indicate that the elevator is ready for safe lift.

’ feedback signal-shall be of a permanent nature (high) all the time as long as the stat

w real timejmonitoring.

ance level of the primary feedback signal shall be assessed according to ISO 13849-]
evel-d'as a minimum and this level shall be documented in the instructions.

y feedback signal can Bejany audio, visual, electrical, hydraulic, air, combinations oy

1ding

f the

any

us is
hese

and

5.5.3.2 Secondary feedback signal

The performance level of the secondary feedback signal shall be assessed according to ISO 13849-1 and
the resulting PL-level shall be documented in the instructions.

EXAMPLE

Aload cell is applied indicating the weight of the load. If the load is exceeding the rating, a signal
can give feedback to the HMI, cancelling the lifting. Therefore, this signal is assessed according to ISO 13849-1.

Secondary feedback signals shall not indicate that the elevator is set for safe lifting.

5.5.4 Danger zone

The powered elevator shall be designed in such a way, that no direct personnel interference inside the
rigs and tool red zone for operating the elevator is required.
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The elevator red zone shall be defined in the instructions.

5.6

Stops for an assembly of machinery

5.6.1 General

For the powered elevator functioning in automatic mode, the starting of the elevator, restarting after a
stop, or a change in operating conditions may be possible without intervention, provided this does not
lead to a hazardous situation.

The

ovement of the powered elevator does not comprise movements generated by an ext

rnal device

(e.g.

In cal
the s

The
met,

5.6.2

Start
oper
armsd

The
tubu

Aftel
not ¢

A ris

dang
othe

5.6.3

If ap
brou

If ap
the p

The |

the top drive).

Se starting, stopping, normal or an operational stop function is part of the powered’eley
ignals required for obtaining this signal shall be assessed according to ISO 13849-1.

bowered elevator shall be designed in such a way that the requirementsyin 5.6.2 to |
even in cases where the controls are not part of the design.

Start of the movement

ing of any movement of the powered elevator shall only be.gossible when a signal is
htor to the elevator, allowing it to start the sequence afy)movement and/or when th{
d for such a movement by such a signal.

hctual start of the movement can be delayed, e.g. because the powered elevator has ]
ar first before the movement can start.

a power failure, the powered elevator mayresume the start of the movement as long
reate a dangerous situation.

k assessment shall be carried out to-establish whether a dangerous situation is possil
erous situation after a power failure is deemed possible, then mechanical, electrical,
- features shall be added to avoid-any unplanned and/or uncontrolled movements.

Normal stop

blicable, the powerged.elevator shall be fitted with a control device whereby the mach
oht safely to a complete stop (if applicable after finalizing its cycle).

blicable, eaclhkwerkstation shall be fitted with a control device to stop some or all the
owered eléyator.

powered elevator stop control shall have priority over the start controls.

rator design,

b.6.5 can be

biven by the
p elevator is

o detect the

as this does

ble. If such a
software or

nery can be

functions of

5.6.

Operational stop

Where, for operational reasons, a stop control that does not cut off the energy supply to the actuators is
required, the stop condition shall be monitored and maintained.

NOTE

5.6.5 Emergency shutdown

The emergency shutdown (ESD) shall be assessed according to ISO 13850.

ESD buttons are not allowed inside the elevator red zone.

This also is applicable for the end of stroke and/or hard stop in function of “operational stop”.

An ESD is not mandatory for the powered elevator. The preferred elevator status is at all times fully

open

© ISO

or ready for safe lift.

2020 - All rights reserved


https://standardsiso.com/api/?name=77ad5ba94736a61bdccfefcc499f3e27

ISO 20321

:2020(E)

After an ESD is triggered, the powered elevator shall stop all movements as per normal and/or

operational

stop.

5.7 Failure of power supply

Any failure of the power supply and/or signals shall not lead to a dangerous situation.

The powered elevator shall not change its intended mode of operation, e.g. close when originally the
command “open” was given.

In case a stop signal is given before a power failure occurs, the powered elevator shall stop all

movements

Any possiblg
assessed ac

5.8 Verifi

IS Per TToTTITat aItd/Or Operationar Stop, EVeIr WHETT tiTe pOWeT 1S Testored.

 failure of the powered elevator after a failure of the power supply and/or signal(s) 'sh
ording to ISO 12100.

cation of safety requirements and/or protective/risk reduction'measures

5.8.1 Genleral

Conformand

All foreseed
manufactur
constructiol
process. Thd

5.8.2 Ser

The manufa
verify this b

For establis
shall provid

e with the requirements of Clause 5 shall be verified in accorddance with Annex B.

ible aspects of the powered elevator operation, including misuse foreseeable by
er, shall be given proper consideration at the design-stage to ensure that the desigy
1 of the elevator itself do not create hazards duringany step of the intended operat
t manufacturer shall establish these aspects in thedimits of the design.

Uice life

cturer shall establish the service life of the powered elevator during the design proces
y performing a life cycle test in accordatice with B.1.2.

hing service life, historically proven designs or field data can also be used. This type of]
e information on the design qver a period of at least five years.

5.8.3 Fatigue life

Fatigue life

An estimati
period of 20

5.8.4 Mali

The powere

thould be determinéd-in accordance with ISO 13535.

bn of the number of cycles possible under certain environmental conditions within the
years shall be-carried out in accordance with ISO 13535.

ntenance

1]l be

r the
and
ional

5 and

data

time

d€levator shall be designed in such a way that maintenance and cleaning during use c

hn be

carried out

6 Functi

T Safe TITATIIIET:

ons for preparing the elevator for a safe lift — Wrapping, securing,

locking and verification

6.1 Gener

al

The powered elevator shall have a mechanism to prepare the elevator for safe lifting. It shall not be
possible to open or affect the integrity of this mechanism unintentionally, e.g. by external impacts,
hoses, ropes or forces generated by the tubular.
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6.2

ISO 2032

Black box approach

1:2020(E)

While it is not possible to describe all possible designs for creating a state for safe lift, procedures for
all powered elevators include the four steps of wrapping, securing, locking and verification of readiness
for safe lift as a part of the function of the elevator. These steps are shown schematically in Figure 1.

A

Key
A W

o~]
%)

6.3

=TI
| |
C ﬂ@ I
D % =

rapping C locking

bcuring D verification

Figure 1 -<<’Schematic of steps in black box approach to closing of powered eley

Wrapping

ators

The

hotizarad alavataric clacad hey vz
cATaaacss = ¥

f wrapping

with

© ISO
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various types of elevators.
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()

a) Moving the door to complete the wrap-around b) Moving body halves to complete the wrap-
around

K

@ K
W (( Y

c) Movipg elevator by tubular relative to d) Closing jawste’complete the wrap-aroynd
elevator movement, completing the wrap-
around

Figure 2 — Examples of wrapping

6.4 Securing

Once the powered elevator is in its wrappedpesition, the elevator shall be secured in order to pr¢vent
the tubular from slipping out of the elevator during any stage of the process, e.g. during pick up, lifting,
lowering anf stabbing.

The securinjg element(s) shall, if applicable, follow a “self-securing” principle, i.e. the angle of coptact
surfaces shdll be such that any loads forcing the securing mechanism in the opening direction forde the
securing elements in their secuting position.

The securing mechanismrshall be able to withstand any opening forces foreseeable by the manufacturer.
The securing mechanism'shall withstand wear within the specified service life and in accordance|with
inspectionsjand maintenance specified in the manufacturer's instruction handbook without losing its
function.

Figure 3 shqwsexamples of securing by various types of action.

12 © IS0 2020 - All rights reserved
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®
a) Seeuring-by-amechanies euring-by-amechanies e}-Seeuring-by-mevement of the
ag¢tion between the closing action between the closing  closing (hinge) pinrelative to
movement(s) of the elevator movement(s) of the suspension the(lugs
dpor(s)/body halve(s) and elements relative to the tubular
the securing mechanism and the securing mechanism
Figure 3 — Examples of securing
6.5 | Locking
Oncq secured after wrapping, the securing mechanism of the{powered elevator shall be lockable in this
position. Reversing the locked state of the elevator shall onlyrbe possible by an intentional action.
The Jock shall be protected from any forces that could@nintentionally open the locking mechanism in
a sedure state. The lock shall withstand wear within.the specified service life and in accordance with
insp¢ctions and maintenance specified in the mantifacturer's instruction handbook withqut losing its
function.
Figure 4 shows examples of locking of various securing mechanisms.
} i
( ) C
h) Locking the securing b) Locking the securing c) Locking the s¢curing
iin)
Figure 4 — Examples of locking
6.6 Verification of readiness for safe lift

A device shall be provided in order to ensure verification that the powered elevator is prepared for a
safe lift. The device shall be designed in such a way that this condition can be verified for any allowable

user

situation.

It shall not be possible to obtain a positive verification when the elevator is not correctly prepared for
safe lift. The verification shall be clear and unambiguous.

© ISO

2020 - All rights reserved
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The actions for wrapping, securing and locking may be combined, for example by hydraulic actuators
performing these functions.

7 Closed-ring powered elevator

7.1 Wrapping

Figure 5 illustrates the wrapping of the closed-ring powered elevator by inserting the tubular in the
axial direction into the elevator.

Sufficient tybular contact for a safe iftsha € generated once tne Cclosing mecnanism 1S operate

Tubular conftact can be accomplished by use of gravity, springs or any other mechanism{or by the
operator mgnipulating the closing mechanism.

Figure 5 — Wrapping of closed-ring powered elevator around tubular

7.2 Securing and locking
Securing anfl locking are next carried out to ensiive that tubular contact is accomplished and maintafined.

In order to maintain the safe lift setting, the powered elevator shall be designed in such a way| that
the mechanjsm in the closed position_cannot open in case the tubular is forced upward. Howevef, the
mechanism [may move upwards enough'to allow the tubular to slide in the elevator to prevent daage
to the closing mechanism.

Tubular contact shall be restored without manual interference once the tubular is moving|in a
downward dlirection.

7.3 Verification

Verification|forclosed-ring powered elevators is carried out in the same manner as for other powered
elevators. S¢eb,6.

8 Instructions for use

8.1 General

Information for use shall be in accordance with this clause and ISO 13535:2000, Clause 11.

8.2 Instruction handbook

An instruction handbook shall be supplied with the powered elevator. The instructions handbook shall
be in accordance with ISO 13535:2000, 11.3 and shall as a minimum contain the following information:

a) brief description of the elevator;

14 © IS0 2020 - All rights reserved
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limits of the design including:

1) rated load; for vertical and/or non-vertical lift (as applicable);

WARNING — While adjusting the rated load by subtracting additional dynamic loading
identified on site to establish a safe working load (SWL) for specific operations is an
established industry practice. This has not been taken into account in the requirements
for the determination of the rated load of the elevator. If carried out, this practice is the
sole responsibility of the operator of the rig and would require a suitably trained and
competent operator. Working without a functioning hook load monitoring system could

lead to failure of the equipment.

2) intended use;

3) characteristics of the size/type of elevator;

4) characteristics of the tubular which can be handled by the elevator, ineluding type
%) the range of temperatures within which the elevator can safely be operated;

6) specific training of operators, if necessary;

T) any restriction for operation in special atmospheres (e.g-high humidity, explosive,
alkaline);

8) warnings against reasonably foreseeable misuse (e:g. pick up); in case it is physicall
to prevent misuse, information shall be given to imform user about the hazards ass
this misuse;

instructions for installation;

instructions for operation and use, including the correlation between involved o
eneric terms);

instructions (if applicable) for safetotation of the elevator, either manually or using a rot
interface requirements for the.elevator links and their suspensions;
instructions for handling and storage;

instructions for stability (where applicable);

ist of parts requiring particular operation, checking or replacement (e.g. not to re-use

instructions for safely carrying out work; including for example the definition of sp3
or safe-repair, maintenance, storage and operation activities, taken into account haz
uring these activities e.g. ejecting springs (see Figure 6);

and size;

saline, acid,

y impossible

bciated with

berators (in

hting device;

instructions for periodic maintenance, including acceptance criteria for wear and tear and also a

cotter pins);

ce required
ards arising

instructions for functional testing;

use of original (OEM) spare parts;

instructions for load testing after re-manufacture;

material safety data sheet (MSDS) information;

reference to ISO 13534 regarding the inspection intervals and type of inspection;
detailed methods by which interchangeable size components can safely be installed an
the following WARNINGS with regard to the following issues:

1) impact due to the elevator engaging the coupling of the tubular;

© IS0 2020 - All rights reserved

d removed;

15


https://standardsiso.com/api/?name=77ad5ba94736a61bdccfefcc499f3e27

IS0 20321:2020(E)

2) verification of the elevator securing and locking mechanism shall be possible at all times, for
example:

i) ifthe mechanism is covered with mud, it shall be cleaned,

ii) in darkness, sufficient lighting shall be present, and

iii) in harsh weather conditions, measures shall be taken to allow correct verification.
3) colour codings for tubular size and type shall not be used;

EXAMPLE 4 %" DP, IU, IEU and EU tubulars are the same size but cannot be interchangeable.

4) thelelevator operator shall carry out a “health and safety risk assessment in the work

v

5) thelelevator shall only be used by qualified and authorized personnel; '\(],Q
6) (for] closed-ring powered elevators only) there can be a risk for tubular to s@e through the
eleyator, e.g. when the tubular load is low relative to the bite action of the i ts;
7) any| maintenance to the elevator shall be carried out off the well re unless it can be
performed in a safe manner; g\\
O

r) recommendations shall be given about foreseeable emergency situations:
1) how to remove the elevator from the tubular when the ele@%r is stuck on the tubular;
2) how to remove the elevator from the tubular when the ts&}ular is stuck in the slips;

3) thellimitations of the elevator and the possible re 1’1‘\}9ng hazardous situation which may ¢ccur
when applying such measures; the necessary, @éssment of the emergency situation ang the
posgible hazards resulting from solving the emérgency situation shall be made by the operfator;

O
s) astaterhent as follows: “the A-weighted emi\ifib’n sound pressure level at the operator’s ears i$ less
than 70|dB(A)”. ‘\\O

NOTE See also 5.4.8. ¢

R
K

a) Operation b) Storage and transport  c¢) Maintenance and installation

O
N

Key

green zone safe

yellow zone unsafe but accessible when needed
red zone unsafe at all times

Figure 6 — Examples of space required for safe repair, maintenance, storage and operation
(working)
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9 Marking of powered elevators

Marking of the powered elevator shall be in accordance with this clause and ISO 13535:2000, Clause 10.

The powered elevator shall be marked visibly, legibly and indelibly with the following minimum
information:

a)

the business name and full address of the manufacturer and, where applicable, his authorized
representative or, when space is limited, at least the business logo or URL;

b) designation of the machinery;
¢) designation of series or type;
d) gerial number, if any;
e) the year of construction, i.e. the year in which the manufacturing procéss is completed (it is
prohibited to pre-date or post-date the elevator);
f) rtated load;
The rated load shall be marked for lifting the load in vertical and/or non-vertical posjtions, using
the symbols shown in Figures 7 and 8 for the applicable type(s) of lift. The rated Ipad shall be
ghown in units of both metric tonnes and short tons, and /oy their abbreviations. It is|allowed but
not mandatory also to use units of kilonewtons (kN).
DV 500 ston
v 454 tonne
NOTH In this case, the pated load is 500 ston (454 tonne).
Figure 7 — Rated load symbol for “vertical lifting” only
(LTJ; 500 ston
* 454 tonne
5 ston
4.5 tonne
NOTE In this case, rated loads of 500 ston (454 tonne) for “vertical lifting” and 5 ston (4,5 tonne) for “non-

vertical lifting”.

Figure 8 — Rated load symbols for “vertical lifting” and “non-vertical lifting”

© IS0 2020 - All rights reserved
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g) mass, if applicable.

Where the powered elevator or elevator part to be handled during use with lifting equipment has a
mass >25 kg, the mass shall be indicated.

Elevators classed for use in a potentially explosive atmosphere shall be marked.

The powered elevator and size components shall be marked allowing the user to verify that the elevator
is fitted with or without the correct size component (e.g. bushings, slips or inserts) for lifting of the
intended tubular size/type(s).

The powered elevator shall carry full information essential for safe use, relevant to elevator type.

Non-hard mfrking, i.e. electronically by chips or bar codes, is permitted only in addition to rather|than
as an alternative to other readily visible methods of marking.

Minimum djmensions of characters used for marking shall be in accordance with [SO 13535. When
the powered elevator or elevator part does not permit marking with these dimensions, the maximum
practicable $ize shall be used.

Safety colours and safety signs of elevators shall be in accordance with ISO 386%.
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Annex A
(informative)

Relation between the clauses of European Directive on machinery
(Directive 2006/42 /EC) and this document

able A.1 — Powered elevators — Relation between the clauses of European Direftive on
machinery (Directive 2006/42/EC) and this document
N([laill(itlelclili?/l(‘ey Description R(;Le_vai; clause of
clause is document
1.1
1.1.1] Definitions Clause 3
1.1.2 Principals of safety integration 5.1,5.5.1
1.1.3 Materials and products 5.2,54.7
1.1.4 Lighting n/a
1.1.5 Design of machinery to facilitate its handling 5.3.2, Clapse 9
1.1.4 Ergonomics 5.3.2
1.1.7 Operating positions n/a
1.1.8 Seating n/a
1.2 Control systems 54.6
1.2.1 Safety and reliability of control systems 5.5.1,5.5)2
1.2.2 Control devices 3.10,3.14
1.2.3 Starting 5.6.2
1.2.4 Stopping 5.6.3
1.2.41 Normal stop 5.6.3
1.2.4.2 Operational stop 5.6.4
1.2.4.3 Emergency/stop 5.6.5
1.2.4.4 Assembly-ef machinery n/a
1.2.5 Selection of control or operating modes n/a
1.2.6 Failure of the power supply 5.8
1.3 Protection against mechanical hazards
1.3.1 Risk of loss of stability 5.4.4, Clause 9
1.3. Riskof break-upduring operation 52
1.3.3 Risks due to falling objects or ejected objects 53
1.3.4 Risks due to surfaces, edges, or angles 5.4
1.3.5 Risks related to combined machinery n/a
1.3.6 Risks related to variations in operating conditions n/a
1.3.7 Risks related to moving parts n/a
1.3.8 Choice of protection against moving parts n/a
1.3.8.1 Moving transmission parts n/a
1.3.8.2 Moving parts involved in the process n/a
1.39 Risks of uncontrolled movements n/a
n/a = Not applicable.
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