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FORORD

SS-EN 60204-1 samt detta dokument utgdr stan-
dard for maskiners elutrustning inom SKF
Sverige.

Detta dokument ar endast ett fortydligande till mot-
svarande avsnitt i SS-EN 60204-1.

Observera att samtliga krav i SS-EN 60204-1 fort-
farande géller.

SKF Sverige/FSM ansvarar for innehallet i detta
dokument och underliggande dokument.

Alla avvikelser fran Std 21-00 Standard - SKF Sve-
riges komplettering till

"SS EN 60204-1 Maskinsakerhet - Maskiners elut-
rustning”, skall godkannas av SKF.

Notera: Katalogforda och lagerhallna kompletta
utrustningar, behdver normalt ej uppfylla alla ford-
ringar enligt detta dokument, men maste dock
godkannas av SKF innan leverans.

ALLMANNA ANVISNINGAR FOR
LEVERANTORER

Gallande alla utrustningar

Innan detaljkonstruktionen bérjar skall de grund-
laggande principerna for den fullstindiga doku-
mentationen lAmnas till SKF for granskning.

Innan leverantor bestaller/koper materiel eller pa-
bdrjar byggnation av utrustning, skall konstruk-
tionsunderlag tillstallas SKF for granskning.

Syftet med denna granskning &r att hjalpa leveran-
toren tolka SKF:s specifikationer.

For anslutning och urkoppling av kraftmatning till
maskin samt for elektriska installationer pa bygg-
nadsdel kravs alltid behorig installator i enlighet
med gallande svensk Elinstallatdrsférordning.
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FOREWORD

SS-EN 60204-1 and this document constitute the stan-
dard on electrical equipment of machines within SKF
Sweden.

This document is a clarification to the corresponding
sections of EN 60204-1.

Note that all the requirements of SS-EN 60204-1 is still
valid.

SKF Sverige/FSM is responsible for the content in this
document and underlying documents.

All deviations from Std 21-00 Standard — SKF Sweden
supplementary information to “SS EN 60204-1 Safety
of machinery - Electrical equipment of machines”, shall
be approved by SKF.

NOTE: Complete sets equipment that are catalogued
and kept in stock by the supplier, need not comply with
all claims in this document. However, they must be
approved by SKF before delivery.

GENERAL INSTRUCTIONS FOR SUPPLIERS

Concerning all equipment

Before the detailed design starts, the basic principles
for the complete documentation shall be submitted to
SKF for scrutiny.

Before the supplier orders/buys components or start
assembly of the equipment, preliminary documentation
shall be submitted to SKF for scrutiny.

The purpose of such a scrutiny is to help the supplier
understand SKF's specifications.

Connection or disconnection of the power supply to
machines, or electrical installations on building ele-
ments, shall always be carried out by an authorised
installator in accordance with the current Swedish De-
cree for Electrical Installators.
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TILLAGGSFORDRINGAR/FORTYDLIGANDE

Angivna och indelade enligt avsnitt i
SS-EN 60204-1.

2 NORMATIVA HANVISNINGAR
3 DEFINITIONER

4 ALLMANNA FORDRINGAR
4.1 Allmanna fodringar

Uppgifterna fran frageblanketten i SS EN 60204
bilaga B géller som grundlaggande kriteria for kon-
struktionen.

4.3 Elektrisk matning

Inom SKF géaller 3~50 Hz 400V/TN-S (kraftmat-
ning) med fem ledare, L1, L2, L3, N och PE, vid
anslutningspunkten.

5 ANSLUTNING AV MATANDE
LEDARE OCH ANORDNINGAR
FOR FRANSKILINING OCH
FRANKOPPLING

5.1 Anslutning av matande ledare

Matande ledare skall anslutas direkt till huvudfran-
skiljaren.

Maskin skall vara fast installerad.

5.3 Franskiljare i kraftmatnings-
kretsar
5.3.3 FORDRINGAR

Mandverhandtaget skall vara SVART eller GRATT.

Franskiljare i kraftmatningskretsen skall aven fran-
skilja neutralledaren.

Anslutningsdon eller stickpropp far ej anvandas
som franskiljningsanordning.

Elkopplare far endast belastas till max 70 % av
den markstrém som specificeras av tillverkaren.
Undan-tagna &r s.k. maximalbrytare vilka far be-
lastas upp till 90% av méarkstrommen.
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ADDITIONAL REQUIREMENTS/CLARIFICATION

Shown and divided according to sections in
SS-EN 60204-1.

2 NORMATIVE REFERENCES
3 TERMS AND DEFINITIONS
4 GENERAL REQUIREMENTS
4.1 General considerations

The inquiry form in annex B in IEC 60204 regards as
essential criteria for the design.

4.3 Electrical supply

SKF use 3~50 Hz 400V/TN-S (power supply) with five
conductors, L1, L2, L3, N and PE, at the connection
point.

5 INCOMING SUPPLY CONDUCTOR
TERMINATIONS AND DEVICES
FOR DISCONNECTING AND
SWITCHING OFF

5.1 Incoming supply conductor termi-
nation’s

Conductor terminations shall be connected directly to
the main supply disconnecting device.

Machines shall be permanently installed.

5.3 Supply disconnecting (isolating)
device
5.3.3 REQUIREMENTS

The control handle shall be BLACK or GREY.

The circuit breaker shall disconnect the neutral
conductor.

Plug/socket combination must not be used as supply
disconnecting device.

Switching devices shall not be charged higher than
70% of the rated current specified by the manufacturer.
Excluded from this are circuit breakers intended as
supply disconnecting devices, which may be charged
up to 90% of the rated current.
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5.3.4 MANOVERHANDTAG
Manoverhandtag placeras i férsta hand i skapsga-
veln. Avsteg fran detta sker i samréad med SKF.

5.3.5 UNDANTAGNA KRETSAR
Undantagna kretsar skall ha egen franskiljningsan-
ordning, samt ledarna skall vara identifierade som
undantagna kretsar (Orange), samt permanent

varningsskylt vid maskinens franskiljningsanorning.

5.4 Anordningar for frankoppling

for att forhindra ovantad start

Motorer skall forses med individuella franskilj-
ningsanordningar om ej annat dverenskommits
med SKF.

Franskiljningsanordningen skall vara lasbar och
skall bryta kraftkretsen till motorn inklusive even-
tuell broms.

Franskiljningsanordningen skall vara forsedd med
tva hjalpkontakter. Den ena skall vid behov inga i
kontaktorns mandverkrets, den andra skall anvén-
das for att indikera franlage. Vid markstrommar
over 10 A skall dock hjalpkontakten ingd i kontak-
torns mandverkrets.

6 SKYDD MOT ELCHOCK

6.2 Skydd mot direkt berdring

6.2.2 Skydd genom kapsling

Fordringarna enligt punkt 6.2.2a skall uppfyllas.

Berdringsskydd skall utgoras av icke brannbart
material med tillfredsstallande mekanisk hallfast-
het. Skyddet far ej begrénsa tilltrade till vriga
skyddade delar.

6.3 Skydd mot indirekt berdring

| forsta hand skall skyddséatgard enligt 6.3.1 anvan-
das.

6.3.1 Allmant

Skydd genom automatisk frankoppling av matning.

Skyddséatgard enligt avsnitt 6.3.3 skall anvandas.
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5.3.4 OPERATING HANDLE

Operating handle shall primary be situated in gabel of
the cabinet. Deviation from this shall be in co-operation
with SKF.

5.3.4 EXCEPTED CIRCUITS

Excepted circuits shall have their own disconnecting
device. Leaders must be identified as excluded circuits
(Orange), and permanent warning sign at the ma-
chine’s main supply disconnection device.

5.4 Devices for switching off for pre-

vention of unexpected start-up

Unless otherwise agreed with SKF, each motor shall be
equipped with a separate disconnecting device.

The disconnecting device shall be lockable and shall
break the power circuit to the motor including a possi-
ble brake.

The disconnecting device shall be equipped with two
auxiliary contacts. One of the contacts shall, if needed,
be part of the contactor control circuit, the other shall
be used for indication of the off-position. However, for
rated currents above 10 A an auxiliary contact in the
motor start prevention device shall be included in the
contactor control circle.

6 PROTECTION AGAINST ELECTRIC
SHOCK
6.2 Protection against direct contact

6.2.2 Protection by enclosures
Requirements according to condition 6.2.2a shall be
met.

The protection against unintentional contact shall be
made of non-combustible material of sufficient me-
chanical strength. The protection may not limit the
access to other protected equipment.

6.3 Protection against indirect contact

Preferably, a protection in accordance with clause
6.3.1 shall be used.

6.3.1 General

Protection by automatic disconnection of the supply.

A protection in accordance with section 6.3.3 shall be
used.
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6.3.3 Skydd genom automatisk fran-
koppling av matning

Vid installation av varmepatron skall denna skyd-
das genom installation av jordfelsbrytare (300 mA),
forsedd med en (1) slutande signalkontakt, som
anvands for indikering och startférregling, mjukva-
rumassigt.

6.4 Skydd genom anvandning av
PELV
6.4.1 Allmanna fordringar

PELV kretsar skall anvandas dar det ar tekniskt
majligt.

7 SKYDD AV UTRUSTNING
7.2 Overstromsskydd
7.2.4  Styrkretsar

For styrkretsar som matas fran transformator eller
likstromsaggregat skall alltid nolla/minus anslutas
till skyddsstrémbanan.

Overstromsskydd for styrkretsar skall vara forsedd
med en (1) slutande signalkontakt.

7.2.5 Uttag for allméant bruk med tillh6-

rande ledare

Alla uttag skall aven forses med jordfelsbrytare
(max 30mA).

7.2.9 Overstromsskydd
Smaltsakringar ar inte tilldtna som Gverstroms-
skydd.

Effektbrytare skall vara foérsedd med en (1) slutan-
de signalkontakt for tillstdndsindikering.

Overstromsskyddens instéllda varden och auto-
matsékringars storlek skall anges i kretsschema
(bade Iy, och 1,).

Overlast- och kortslutningsskydd skall dimensione-
ras sa att selektivitet uppnas.

Natkortslutningsstrommen i installationspunkten
skall anses kunna uppga till minimum 25 kA obe-
roende av i vilken anlédggning utrustningen kommer
att installeras.
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6.3.3 Protection by automatic
disconnection of supply

At installation of heating device it shall be protected by
installation of earth-fault-breaker (300 mA), equipped
with one (1) NO signal contact, to be used for indica-
tion and to interlock start via software.

6.4 Protection by the use of PELV

6.4.1 General requirements
PELV circuits shall be used where it is technically pos-
sible.

7 PROTECTION OF EQUIPMENT

7.2 Overcurrent protection

7.2.4  Control circuits

For control circuits connected to transformers or DC-
supply the neutral/minus must always be connected to
protective bonding circuit.

Overcurrent protective device for control circuits shall
be equipped with one (1) NO signal contact.

7.2.5 Socket outlets and their associated

conductors

All socket outlets shall be equipped with residual cur-
rent device (max 30mA).

7.2.9 Over current protective devices

Over current protective devices for power circuits shall
be circuit-breakers.

Fuses are not allowed.

Circuit breakers shall be equipped with one (1) NO
signal contact for state indication.

Settings for over current protective devices and MCB-
units shall be indicated in the circuit diagram (both Iy,
and Iy,).

Overcurrent and short-circuit protection devices shall
always be dimensioned such as selectivity is obtained.

It shall be considered possible for the prospective
short-circuit at the place of installation to amount to
minimum 25 kA, irrespective of the plant where the
installation takes place.

Ansv: SKF Sverige, FSM
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7.3 Skydd av motorer mot
Overhettning
7.3.1  Allmant

Alla motorer skall skyddas mot 6verhettning.

7.3.2  Overlastskydd

Overlastskydd skall ha manuell aterstalining.

Overlastskydd skall vara forsett med en slutande
signalkontakt.

Overlastskyddets instéllda varde (bade det mo-
mentana och det termiska) skall anges pa krets-
schema.

8 POTENTIALUTJAMNING
8.2 Skyddsstrombana
8.2.3 Skyddsstrombanans kontinuitet

Dar elutrustning ar monterad pa lock, dorrar eller
tackplattor skall kontinuiteten hos skyddsstromba-
nan sakerstéllas genom anvandning av skyddsle-
dare.

Fristdende kapslingar och dosor skall alltid vara
an-slutna till skyddsstrombana (PE) via matande
kabel.

9 STYRKRETSAR OCH STYR-
FUNKTIONER

9.1 Styrkretsar

9.1.1 Matning av styrkretsar

9.1.2 Spanning for styrkretsar
Styrspanningen skall vara 24V om korrekt funktion
hos styrkretsen kan erhallas. Annars vljs 230V
AC.

Styrspanningar for programmerbara styrutrust-
ningar skall vara 24 VDC.

9.1.3  Skydd

Periferiutrustning sdsom operatérspaneler, displa-
yer, etc. forses med individuella 6verstromsskydd.

I/O-kretsar skall avsakras baserat pa placering och
funktionalitet.

SKF Sverige AB
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7.3 Protection of motors against
overheating
7.3.1 General

All motors shall be protected against overheating.

7.3.2 Overload protection

Overload protection shall have a manual reset.

The overload protection shall have one NO signal con-
tact.

The value set for the overload protection (both the
instantaneously-operating and the thermal) shall be
indicated on the circuit diagram

8 EQUIPOTENTIAL BONDING

8.2 Protective bonding circuit

8.2.3  Continuity of the protective bonding

circuit

Where the electrical equipment is mounted on lids,
doors or cover plates, continuity of the protective bond-
ing circuit shall be ensured by the use of a protective
conductor.

Free-standing enclosures and boxes shall always be
connected to protective ground (PE) via supply cable.

9 CONTROL CIRCUITS AND CONT-
ROL FUNCTIONS

9.1 Control circuits
9.1.1  Control circuit supply
9.1.2 Control circuit voltages

The control voltage shall be 24V if the correct function
of the control circuit can be achieved.
Otherwise 230V AC should be selected.

Control voltage for programmable central equipment
shall be 24 VDC.

9.1.3 Protection
Peripheral equipment like operator panels, displays,
etc., shall be separately protected.

I/O-circuits shall be protected in groups based on
situation and functionality.

Ansv: SKF Sverige, FSM
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Nar PLC-utrustning anvéands, skall kretsarna skyd-

das mot dverstréom enligt nedan:

- In- och utgangskort forses med individuella
skydd. Detta géller aven for I/O-noder.

Sakerhetskretsar skall forses med individuella
overstromsskydd.

9.2 Styrfunktioner

9.2.3 Driftséatt

Nyckelmandvererad elkopplare skall anvandas for

auto/manuell driftsattsvaljare.

Alla maskiner med automatisk arbetscykel skall ha
anordning for manuell och individuell drift av samt-

liga funktioner (operattrspanel).

Omfattning och handhavande vid handkérning
skall alltid kommas 6verens med SKF.

9.25 Drift

9.2.5.1 Allméant
Utrustning skall férses med automatisk avstang-

ningsfunktion i syfte att minimera energiforbruk-
ningen vid inaktivitet.

9.25.4.2
brytning)

Nodatgarder (n6dstopp, nod-

Matning till signalkretsar for ingangar, indikering
etc. bibehalls vid nédstopp.

Anslutningsblock skall finnas for externt inkom-

mande nodstoppsignaler och for nddstoppsignal till

externt styrsystem. Signalutbyte skall ske via ex-

ternt placerade 2-poliga normalt stdngda kontakter.

For nddstoppslogiken skall sdkerhetsmoduler an-
véandas och anslutas enligt EN IEC 62061 &
EN ISO 13849.

10 OPERATORSGRANSSNITT OCH
MASKINMONTERADE STYRDON

10.1  Allmant

Status pa givare skall enkelt kunna kontrolleras via
OP-panel (galler &ven nddstopp och skyddsstopp).

10.1.1 Allmé&nna fordringar

10.1.2 Placering och montering

SKF Sverige AB
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STD_21-00_Standard_-

_SKF_Sweden_supplementary_information_to_SS_EN_60204-1
(Projectplace_93438).doc

L] <1 o8

When PLC-systems are used, the circuits shall be pro-
tected to overcurrant as follows:

- In- and output cards shall be protected sepa-
rately. This also applies for I/O nodes.

Safety circuits shall be separately protected.

9.2 Control functions

9.2.3 Operating modes

Key operated switch shall be used for auto/manuall
operating mode selector

Each machine with automatic working cycle shall be
equipped with devices for manual and individual
operation of all actions (operator's panel)

Scope of manual operation and method to be used
shall always be agreed with SKF.

9.2.5 Operation

9.2.5.1 General

Equipment shall be provided with an automatic func-
tion

for stop in order to minimize the energy consumption
when inactive.

9.25.4.2 Emergency operations (emer-
gency stop, emergency switching off)

Power supply to control circuits for inputs, indications
etc. shall remain at emergency stop.

There shall be connection terminals for external emer-
gency stop and connection terminals for emergency
stop signal to external control system. Signal exchange
shall be via external 2-pole normally closed contacts.

For emergency stop circuits, separate safety units are
to be used and installed according to EN IEC 62061 &
EN I1SO 13849.

10 OPERATOR INTERFACE AND MA-
CHINE-MOUNTED CONTROL DE-
VICES

10.1 General

Status of sensors shall easily be able to check via the
OP-panel (includes emergency stop and safety stop).

10.1.1 General requirements

10.1.2 Location and mounting

Ansv: SKF Sverige, FSM
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Apparater som skall betjanas, stromstéllare, ope-
ratorspaneler etc. monteras mellan 1000 och 1700
mm &ver betjaningsplan.

Operatorspanel skall vara placerad sa att respek-
tive del som kdrs manuellt kan évervakas visuellt.

10.1.4 LA&gesgivare

Berdringsfria givare skall vara foérsedda med lys-
diod och vara monterade i sddant lage att lysdio-
den ar latt att se.

Beroringsfria givare skall monteras sa att den av-
kadnnande ytan skyddas mot skador och belagg-
ningar.

10.2  Tryckknappar

10.2.1 Farger

Farg for START/TILL-knappar skall vara VIT.

Farg for STOPP/FRAN-knappar skall vara
SVART.

Farg for tryckknappar som vaxelvis fungerar for
START och STOPP skall vara VITA

Farg for tryckknappar som ger drift nar de trycks in
och dér driften upphor nar de slépps skall vara
VITA.

Farg for aterstallningsknappar skall vara BLA.

10.3 Indikeringsljus och displayer

10.3.1 Allméant

Enbart lysdiodlampor eller lysdioder skall anvan-
das.

Lamptestfunktion skall finnas for samtliga indike-
ringsljus

10.3.2 Farger

Prioritet enligt tabell 4, rod kuldr endast i undan-
tagsfall.

Funktionsmarkning enligt 16.3

10.3.3 Blinkand ljus och teckenfonster
(displayer)

Funktion: Blinkljus, roterade ljus, ljuspelare eller
annat storre varningsljus skall kunna aterstal-
las/kvitteras d&ven om fel kvarstar. Dock skall vid
lamptest denna funktion (utgang) vara fordrojd 5
sek.
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Units that shall be man-operated, switches, OP-panels
etc. shall be located between 1000 and 1700 mm
above servicing level.

The OP-panel shall be located so that manually oper-
ated parts of the machine can be observed.

10.1.4 Position sensors

Proximity sensors shall be equipped with a LED and be
mounted in such way that the LED can easily be seen.

Proximity sensors shall be mounted in such a way that
the sensing surface is protected against damage or
deposits.

10.2 Push-buttons

10.2.1 Colours

The colour for START/ON actuators should be WHITE.
The colour for STOP/OFF actuators should be BLACK.

The colour for push-button actuators that alternately
act as START and STOP should be WHITE.

The colour for push-button actuators that cause opera-
tion while they are actuated and cease the operation
when they are released should be WHITE.

Reset push-buttons shall be BLUE.

10.3 Indicator lights and displays

10.3.1 General

Only LEDs or LED lamps shall be used.

Lamp-test function shall be provided for all indicator
lights.

10.3.2 Colours

Priority according to table 4, red colour only exception-
ally.

Functional identification according to 16.3

10.3.3 Flashing lights and displays

Function: Flashlights, rotating light or other similar
warning-light must be possible to reset also if er-
ror/fault still exists. But at lamp-test this function (out-
put) shall be delayed 5 sec.
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10.7 NoOdstoppsdon

10.7.2 Typer av nddstoppsdon

Varje nodstopp skall ha separat signalingang till
PLC'n.

11 STYRUTRUSTNING:
PLACERING, MONTERING OCH
KAPSLINGAR

11.1  Allmé&nna fordringar

Alla kapslingar skall vara av metall.

11.2  Placering och montering
11.2.1 Atkomlighet och underhall

ANORDNANDE AV APPARATSKAP:

Ledningar inom apparatskap, pulpeter mm skall
vara av typ RK och halogenffri.

Fri langd utanfoér kanal max 150 mm.

Apparater som kraver atkomlighet bakifran, t.ex.
styrutrustning och expansionsenheter for 1/0, skall
monteras i svangram.

El-utrustning skall endast monteras pa montage-
plat (undantaget mandverdon)

Dorr pa baksidan tillats endast om sa 6verens-
kommits med SKF.

Apparater skall dar s& ar mojligt monteras pa
35 mm DIN-skena.

Avstandet mellan kopplingsplint och botten pa
kapsling, skall vara for:

- Skap >150 mm

- Kopplingslador med mer &n en plintrad >100 mm

- Kopplingslador med en plintrad >70 mm

Avstandet mellan kopplingsplint
och elkanal skall vara:

- for envaningsplintar >30 mm
- for flervaningsplintar >45 mm

Apparatskap skall dimensioneras sa att minst 15 %
reservutrymme lamnas for framtida andringar och
mindre utbyggnader.
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10.7 Emergency stop devices

10.7.2 Types of emergency stop device

Every emergency stop must have it's own input signal
to the PLC.

11 CONTROL GEAR:
LOCATION, MOUNTING AND EN-
CLOSURES

11.1  General requirements

All enclosures shall be made of metal.

11.2 Location and mounting
11.2.1 Accessibility and maintenance

ARRANGEMENT OF ELECTRICAL CABINETS:

Internal conductors in cabinets, operation panels etc.
shall be of type Hx (H05/07/02 etc.) and all conductors
must be free of halogen.

Free length outside cable-duct is maximum 150 mm.

Components where accessibility from the rear is requir-
ed, i.e. control equipment and expansions units for
I/O’s, shall be mounted in a pivoting frame.

Electrical equipment shall only be mounted on the
mounting plate (exception operating device)

Doors on the backside are only allowed if agreed
upon with SKF.

Components shall, wherever possible, be fitted on a
35 mm standard DIN-rail.

The distances between connection terminal and bottom
of enclosures shall be for:

- Cabinets >150 mm

- Terminal boxes with more than one terminal strip
>100 mm

- Terminal boxes with one terminal strip > 70 mm

The distance between connection
terminals and internal ducts shall be:
- for single-layer terminals >30 mm
- for multi-layer terminals >45 mm

Cabinet shall be so designed that a free extensions
space of a least 15 % is left for future changes and
small extensions.
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11.2.2 Fysisk avskiljning eller gruppering

Magnetventiler, pneumatisk, hydraulisk och annan
icke elektrisk utrustning och liknande anordningar

skall vara avskilda frdn annan el-utrustning.

All utrustning for skydd- och nddstoppskretsar, sa-
som rel&er for hardvaruférregling och liknande
skall grupperas tillsammans.

Elektrisk kopplingsplint far placeras inom den
pneumatiska kapslingen.

11.2.3 Uppvarmningseffekter

Om behov finns att kyla apparatskap for att saker-
stélla funktionen, ska en elektrisk luft/luft varme-
véxlare anvandas.

Kapsling med kylning skall férses med temperatur-
vakt och kylning skall stdngas av automatiskt vid
Oppna dorrar.

Kapsling med kylning skall férses med hégtempe-
raturlarm.

Kondensvatten skall tas om hand, i samrad med
SKF.

11.3 Kapslingsklasser
Kapsling for styrutrustning skall ha en kapslings-
klass av minst IP 54.

11.4  Kapsling, dérrar och 6ppningar
Golvskap skall forses med i forsta hand en minst
100 mm hdg golvsockel och kapsling skall vara
fast monterad pa uppstéallningsplatsen.

Skap som ar utsatta for vibrationer skall férses
med
vibrationsdé@mpande anordningar.

Skap skall forses med belysning som tands auto-
matiskt nar dorr 6ppnas.

Elskap med programmerbar utrustning skall forses
med jordat vagguttag for serviceutrustning.

Skap skall vara utrustade med erforderligt antal:

- ritningsfack, avsedda for A3-ritningar och instruk-
tioner, av metall samt fasta med skruvar.

For kopplings- och manoverlador galler att dessa
skall vara utrustade med gangjarn och snabblés.
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11.2.2 Physical separation or grouping

Devices such as solenoid valves, pneumatic, hydrau-
lic, or other non-electrical equipment shall be sepa-
rated from the other electrical equipment.

All equipment for safety and emergency stop circuits
such as relays for hardware interlocking and similar,
shall be grouped together.

Electric terminals for connection of solenoid valves
may be located within the pneumatic enclosure.

11.2.3 Heating effects

If there is need to cool the control cabinet to ensure
function, an electric air-to-air heat exchangers shall be
used.

Enclosures with cooling shall be equipped with a tem-
perature switch and cooling shall automatically be shut
off when doors are open.

Enclosures with cooling shall be equipped with a
hightemperature alarm.

Hot well from air condition shall be taken care of in co-
operation with SKF.
11.3 Degrees of protection

Enclosures of control gear shall provide a degree of
protection of at least IP 54.

11.4 Enclosures, doors and openings
Cabinets shall preferably be equipped with a 100 mm
high base and enclosures shall be securely fixed at the
place of mounting.

Cabinets that are exposed to vibrations shall be
equipped with vibration-damping devices.

Cabinets shall be equipped with door-operated lighting.

Cabinets for programmable equipment shall be
equipped with a earthed outlet for service equipment.

Cabinets shall be equipped with the necessary humber
of:

- drawing boxes intended for A3-size drawings and
instructions, made from metal and attached by

means of screws.

Connection boxes and control panels are to be pro-
vided with hinges and quick locks.
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11.5 Atkomst till styrutrustning
Fritt utrymme framfor och mellan styrutrustning
skall vara minst 1,2 m.

12 LEDARE OCH KABLAR

12.3 Isolering

PVC ( Polyvinylklorid) ar ej tillatet. (All kabel ska
vara halogenfri)

12.6  Flexibla kablar

Isolering av s&dana kablar skall vara av typen po-
lyuretan (PUR).

13 LEDNINGSFORLAGGNING

13.1 Anslutningar och ledningsvéagar

13.1.1 Allmanna fordringar

Plintgrupperna atskiljs med hallare for postbeteck-
ning av plintgruppen, samt med ett mellanlagg i
avvikande farg eller jordplint.

Samtliga parter i en kabel (Aven ej utnyttjade) skall
anslutas i nummerordning till intill varandra place-
rade uppmarkta kopplingsplintar.

(Undantag: Motorkablar till frekvensomformare,
kompensationskablar for termoelement eller annan
specialkabel.

Anslutningar till kopplingsplintar ska vara uppmark-
ta med plintnummren.

Kopplingsplintar skall vara skruvldsa. Fjadrande
anslutningar skall anvandas.

13.1.2 Ledar- och kabelstrak

Ledningar skall inte inféras genom ska-
pets/kopplingsladans tak/ovansida.

13.1.3 Ledare som tillhor olika
stromkretsar

Utgang med induktiv belastning (sdsom mag-
netventiler och kontaktorer) far ej ingd i samma
kabel som ingangskretsar.
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11.5 Access to control gear
The minimum dimensions of gangways in front of and
between control gear shall be at least 1,2 m.

12 CONDUCTORS AND CABLES

12.3 Insulation
PVC ( Polyvinylchloride) is not allowed. (All cables
must be free of halogen)

12.6  Flexible cables
Insulation for such cables should be of type polyuretan
(PUR).

13 WIRING PRACTICES

13.1 Connections and routing

13.1.1 General requirements

The terminal groups shall be separated by a holder for
item designation of the terminal group, and by a "sepa-
rator” in divergent colour or by a yellow/green terminal.

All conductors in a cable (also those not used) shall be
connected in sequential order to marked terminal
blocks installed next to each other.

(Exception: Motor cables to frequency converters,
compensation cables to thermo element or other spe-
cia cables.

Terminals on terminal blocks shall be marked with the
terminal block number.

Terminal blocks shall be without screws. Cage clamps
shall be used.

13.1.2 Conductor and cable runs

Cable entrance to cabinets shall not be located throw
the top of the cabinet.

13.1.3 Conductors of different circuits

Outputs with inductive loads (like solenoid valves and
contactors) may not be contained in the same cable as
input circuits.
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13.2 Identifiering av ledare

13.2.1 Allmanna fordringar

Varje ledare skall vara entydigt mérkt och identifi-
erbar vid varje anslutning i enlighet med den tek-
niska dokumentationen.

En kombination av farg (13.2.4) och alfanumeriska
beteckningar skall anvandas

Ledare inom flerledarkabel eller flatkabel med mer
an 5 ledare skall vara nummermarkta fran kabel-
fabrikanten.

13.2.4 Identifiering av andra ledare

Fargkoder skall vara enligt 13.2.4.

13.3 Ledningsforlaggning inom

kapslingar

Ledningsdragning skall kunna andras fran kaps-
lingens framsida

Kablar och ledare till dérrar och liknande skall for-
ses med bojlig skyddsslang vilken fasts styvt i
bada andar, sa utford att endast vridpakanning
uppstar pa kablaget.

13.4  Ledningsforlaggning utanfor

kapslingar
13.4.1 ALLMANNA FORDRINGAR

Ledningar tillhérande maskiner skall férlaggas pa
egen kabelstege eller dylikt.

Buntband skall utféras s att man undviker skarrisk
vid stadning och underhall.

Vid genomfdring genom vagg/golv som utgor
brandcell skall brandklass aterstéllas.

13.4.3 Forbindning till rorliga maskindelar

Kablar skall dragavlastas i bada andar av kabel-
slapkedja.

Kabelslapkedija skall vara dppningsbar.

13.4.5 ANSLUTNINGSDON

Anslutningsdon skall vara skruvldsa. Fjadrande
anslutningar skall anvandas.
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13.2 Identification of conductors

13.2.1 General requirements

Each conductor shall be plainly marked to be identifi-

able at each termination in accordance to the technical
documentation

A combination of colour (13.2.4 and alphanumeric shall
be used.

Conductors within multi-conductor cables or flat-cables
with more than 5 conductors shall be marked with
numbers from the cable producer.

13.2.4 Identification of other conductors

Conductors colour-coded according to 13.2.4 shall be
used.

13.3  Wiring inside enclosures

Modification of the wiring must be possible from the
front of the enclosure

Cables and conductor to doors and similar shall be
equipped with flexible conduit rigidly suspended in both
ends, so installed that only torsion stress appears on
the wiring.

13.4  Wiring outside enclosures

13.4.1 General requirements

Cables associated to machinery shall be installed on
separate cable ladder or similar equipment.

Stripes shall be cut off to avoid unintended cut-injury at
cleaning and maintenance.

For all inlets through walls/floor that are a fireproof cell
the degree-of-protection must be re-established.

13.4.3 Connection to moving elements of the
machine

The cables of cable tow chains shall be secured
against pulling forces in each end of a cable chain.

The cover of cable tow chains shall be able to open.

13.45 PLUG/SOCKET COMBINATION

Plug/socket combinations shall be without screws.
Cage clamps shall be used.
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13.4.7 Extra ledare

Extraledare skall installeras, c:a 10%, och anslutas
till reservanslutningar.

13.5 Elkanaler, anslutningslador och

andra kapslingar

13.5.1 Allméanna fordringar

Vid ledningsstrak placerade lagre an 1 m 6ver golv
forses kablar med mekaniskt skydd av metall.

Lock till kabelkanaler skall fastas med skruv samt
vara enkelt demonterbara vid service och ombygg-
nad.

Horisontella ledningsstrak som ej ar avsedda for
golvmontage placeras minimum 300 mm 6ver
golv.

13.5.2 Elkanalers fylinadsgrad

Fylinadsgraden far inte 6verstiga 70%.

13.5.6 Kabelkanalsystem

Vid genomfdringar i kabelkanal skall kantlist alt
kabelgenomfdring (typ gummihylsa) anvandas.
Storre 6ppningar forutsatter montage dikt an
skap/golv.

13.5.8 Kopplingslador och andra kaps-
lingar

Kopplingslador ska vara tillverkade av metall.

Kopplingslador skall vara utrustade med gang-
jarnsforsett lock och snabblés.

Minimum [IP54.

14 ELEKTRISKA MOTORER OCH
TILLHORANDE UTRUSTNING

14.2  Motorkapslingar

Kapslingsklass skall vara lagst IP54.

14.4  Motormontering och motorut-

rymmen

Fritt utrymme skall finnas for demontering av flékt-
kapa.

Motorns markskylt skall vara lasbar i monterat
lage.
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13.4.7 Additional conductors

Additional conductors should be provided, about 10%,
and be connected to spare terminals.

13.5 Ducts, connection boxes and other

boxes

13.5.1 General requirements

Cables located underneath 1 m above floor level shall
be equipped with mechanical protection made in metal.

Lids for cable ducts shall be fixed in position by screws
and easily be removed at service and modifications.

Horizontal cable routes not intended for floor mounting
shall be located minimum 200 mm above the floor.

13.5.2 Percentage fill of ducts

The fill percentage may not exceed 70%.

13.5.6 Cable trunking systems

Single inlets shall be protected by type rubber-cable-
glands and for larger openings edge list must be used.
The later opening is only accepted when mounted di-
rectly to cabinet/floor.

13.5.8 Terminals, connection and junction
boxes

All connection boxes should be made of metal.

Connection boxes are to be equipped with hinged lids
and quick lock.

Minimum [IP54.

14 ELECTRIC MOTORS AND ASSO-
CIATED EQUIPMENT

14.2 Motor enclosures

The degree of protection shall be at least IP54.

14.4  Motor mounting and compartments

A free space for work on the motor and for
dismantling of the fan shroud shall be provided.

Motor rating plate must be readable in mounted posi-
tion.
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145 Val av motorer

For varvtalsstyrda motorer skall inbyggt termiskt
skydd anvandas savida annat ej 6verenskommits.

15 TILLBEHOR OCH BELYSNING

15.1 Tillbehor

Eluttag avsedda for tillbehor skall féregas av jord-
felsbrytare med en utlosningsstrom pa max 30 mA.

15.2  Maskin- och utrustningsbelys-

ning
15.2.2 Matning

Samtliga golvskap med elutrustning, skall forses
med belysning. Belysning inklusive serviceuttag
skall matas med separat kablage fran extern elcen-
tral. (se 5.3.5)

16 MARKNING, VARNINGSSKYL-
TAR OCH REFERENSBETACK-
NINGAR

Skyltar for referensbeteckningar av komponenter
samt for funktionsbeteckning skall tillverkas av vit
skiktfargad plast med graverade svarta bokstaver
och fastsattas med skruv, krok eller buntband.

Skyltar i rostfritt stal anvandes om det finns risk for
belaggningar.

Skyltar inom kapsling kan tillatas i enklare utféran-
de men skall da godkannas av SKF innan monta-

ge.

16.1 Allmant
Varningsskyltar/méarkningar etc. ska sattas upp
innan anldggningen tas i drift.

16.3 Funktionsmarkning
Svenska spraket skall anvandas for funktions-
markningar.

Texter pa skyltar for funktionsbeteckning skall alltid
godkénnas av SKF innan skyltarna tillverkas.

16.5 Referensbeteckningar
Samtliga elkomponenter, inklusive skap och lador,
skall méarkas med sina postbeteckningar.
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14,5 Criteria for motor selection

Unless otherwise agreed for speed-controlled motors,
internal thermal protection shall be used.

15 ACCESSORIES AND LIGHTING

15.1 Accessories

The socket-outlets intended for accessories shall be
protected by a residual current device with a release
current of maximum 30maA.

15.2 Local lighting of the machine and
equipment
15.2.2 Supply

All floor mounted cabinets with electrical equipment
shall be equipped with separate light. Lighting, includ-
ing service connection, shall be supplied with separate
cabling from external electrical cabinet. (see 5.3.5)

16 WARNING SIGNS AND ITEM DES-
IGNATIONS

Plates for reference designation and for functional
designation shall be made of white multi-layered plas-
tic with engraves black letters, fitted with screws, hooks
or by plastic stripes.

Plates in stainless steel shall be used if there is risk of
deposits forming.

Labels inside enclosures might be accepted in a simp-
ler material but must in such cases be accepted by
SKF, before installation.

16.1 General
Warning signs/labels must be mounted before machine
starts up.

16.3 Functional identification
Swedish language shall be used for functional identifi-
cations.

Text on plate for functional designation shall always be
approved with SKF before the plates are manufac-
tured.
16.5 Item designation

All electrical components, including cabinets and

boxes, shall be marked with their respective item de-
signation.
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Skylt med postbeteckning skall fastas intill apparat
som kan bli utbytt vid underhallsarbete.

Utanfor kapsling skall skylt fastsattas med skruv
dar sa ar mojligt. Detta utan att kapslingsklassen
paverkas.

Anslutningsledningar far ej skymma referensbe-
teckningen.

Inom kapsling skall skylt med postbeteckning fas-
tas bade p& montageplat samt p& appa-
rat/komponent.

Kabel marks (postbetecknas) synligt i bada andar.

Kablar kortare dn 1 m och som &r synligt férlagda
behéver bara markas i ena anden.

For kablar som ej ansluts via plint géller att dessa
skall markas saval intill genomfoéringen som intill
anslutningspunkten dar kabelparterna frilaggs.

Aven kablar inom kapsling skall markas med ka-
belnummer som skall framgd i kretsschema.

Kabelskarm behdver ej markas om det klart fram-
gar att det ar en kabelskarm.

Postbeteckning far ej vara skriven for hand.

18 VERIFIERING

18.1  Allmant
Leverantdren ansvarar for kontrollen samt upprat-
tar protokoll éver utférda kontroller.

Dessa protokoll skall dverlamnas till SKF vid tid-
punkten for leveranskontroll.(SAT)

Svagstromsledningar skall provas enligt godkanda
metoder (d.v.s. Profibus och Ethernet). Aven for
dessa provningar skall protokoll uppréttas och
overlamnas till SKF.

18.6  Funktionsprovning

Samtliga kretsar, aven 24 VDC/AC-kretsar, skall

provas betraffande utlésningsvillkor och selektivitet
vid kortslutning langst ut i kretsen.

Samtliga nédstopps- och sakerhetskretsar skall
provas tillsammans med SKF och skyddsombud.
Protokoll skall uppréttas och éverlamnas till SKF.

Ett protokoll, signerat av en auktoriserad person,
Over sakerhetsparametrarna i ett safety integrated
styrsystem ska dverlamnas till SKF.
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Plates for item designation shall be attached next to
devices which might be exchanged at maintenance
work.

Labels outside enclosure shall be mounted with screw
where it is possible. Without interfering the IP-
protection

Connection conductors must not prevent easy reading
of the reference designation.

Within enclosure, signs with item designation markings
shall be attached both to the mounting plate and on to
the equipment/component.

Cables shall be visibly marked (item designated) at
both ends.

Cables shorter than 1 m and visible need only one end
marked.

Cables, which are not connected to a terminal, shall be
labelled at the inlet and at the connection point there
the conductors are uncovered.

Also internal cables inside enclosures shall be marked
with cable number according to circuit diagram.

A cable screen does not need to be marked if it is ob-
vious that it is a cable screen.

Item designation may not be hand-written.

18 VERIFICATION

18.1 General
The supplier is responsible for testing and for making
protocols of the tests carried out.

These protocols shall be submitted to SKF at the time
of delivery inspection (SAT).

Communication cables shall be tested in accordance
with validated methods (i.e. Profibus and Ethernet).
Protocols for these tests shall be made, and be submit-
ted to SKF.

18.6  Function test

All circuits also 24 VDC/AC shall be tested regarding

time for release and selectivity at short-circuit in the
circuit end.

All emergency and safety circuits shall be tested to-
gether with SKF and the safety representative. Proto-
col shall be prepared and submitted to SKF.

A protocol, signed by an authorized person, for security
parameters in an integrated safety management sys-
tems shall be submitted to SKF
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