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Annexes A, C and D form a normative parl ot this pan of ISO 12167. Annex B is for inlormation only

Foreword

ISO (the International Organiza,.on for Standardizalion) is a worldwide federation of national standards bodies (lSO

memtef bodies). The wlrk of prepa ng Internatonal Standards is normally carried oul through ISO lechnical
committees. Each mernber bocy' interested in a subject ior which a technical committee has been established has
the righi to be represenied on i rat comm ttee. Internalional organizallons, govemmenial and non-governmental, In
|aison wjth lSO, also take pjrt in the work. ISO collaborates closely with the lntemaljonal Electrotechnical
Commission {lEC) on alL rnatters ot eLectrotechnical standardization.

lnternat onal Standards are drailed in accordance wiih lhe rules given in the ISO/IEC Directives, Parl 3. -.

Draft lnternalional Slandards adopted bv the technlcal committees are circulated 1o the member bodies for voting
Publication as an International standard requires approval by al least 75 7o of the member bodies casting a vote.

Attention is drawn to the poss bility that some of the elements of this part of lso 12176 may be lhe subject of
patent rights. ISO shall not be held responsible {or identilying any or all such patent aghls'

lnlernatlcnal standard lso 12'176-2 was prepared by Technical commiltee lso/Tc 138, P/astlcs pipes, linings and
valves f.r the transpott of flulds, subcommittee sc 4, Plastics pipes and finings far the supply of gaseous fuels.

lso 12176 consisls oi the following parts, under lhe general tille Plastics pipes and littings - Equipment for fusion
ja i nti ng p alyet hy I e n e syste ms:

Pan 1: Butt fusian

Paft 2: Electrofusian
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Plastics pipes and {ittings - Equipment for fusion iointing
polyethylene systems -

Part2:
Electrofusion

1 Scope

This part ol ISO i2176 specifies the main perlormance requiremenls for electrolusion control units for use wilh PE
elect;otusion fiitings, coniorming to ISO 8085-3, for gas dislribution systems. The contfol units are divided into hvo
input voltage clas;s: SVLV [saiely, very low voltage (O V to 50 V)] and LV llow voltage (50 V to.240 V)]'

This parl o{ ISO 12176 is applicable to electro{usion control units designed lor u,e in the crnstruclion oi joints

between polyethylene IPE) pipes and tittings conlorming 10 lso siandards for gas llslribuiion sJ,stems, where the
normal operit ing iemreratuie o{ the control unit isintherangeol-10'Cto+40 C- l f  lempPratures outside lhis
range are expecied, s ritable operating limils will have to be agreed between manuiacturer and purchaser'

This part ol ISO 12176 is applicable to conkol unils wilh current or voltage control ior tiiiing systems based on
standard resislance w re heating technology

2' formative references

The Joilowing normati\ e documents contain provisions which, through relerence in this text, constitute provisions of
this part o{ ISO i2176 Fordaled references, subsequent amendments to, or revisions o{, any ci these publications
do not apply. However, parties 10 agreemenls based on lhis part ol lso 12176 are encouraged to inveslrgate the
possibilii oi applying the most recent editions of the normative documents indicaied below. Members ol ISO and
IEC mainlain register oi currentlv valid International Standards

tSO 80e5,3:._r), Polt )thylene litiings lor use wilh polyethylene pipes lor the sq ply af gast-.ous fuels Metric

seties - Specifications -Part 3: Electrofusion liltings.

ISO/TR 13950:1997, P/a st:tcs pipes and fiftings - Automatic recognition systems lcr electrolusion'

IEC 60068-2'27:1987, Envircnmental testing - Pad 2: Tests - Test Ea and guidance: Shack.

IEC 60529:1989, Degrees ol prctection provided by enclosurcs (lP Code).

IEC 60742:1983, lsolating translormerc and salety isalating translotmerc - Requiemenls, and ils Amendment
No .  1 :1992 .

1) To be published.
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3 Terms and definitions

For the purposes of this pad oi ISO 12176, the iollowing ierms and definitions apply:

operalor
competent person entitled lo assemble PE gas pipes wilh electrofusion tittings

control unit
unjt implementing the oulput iusion paramelers of voltage or current and lime or energy to execule the fusion cycle
as specilled by the electroJusion illling manulacturer

Conlrol unlts are classilied with respect to eleclrical and process characteristics. Dillerent types of conlrol unit can
be defined as follows:

3.2-1
preset control unit
control unit providing a siepped output power, presel by the manufacturer and generated at one or several
selectable levels ol voltage or currenl or energy ortime

3-2.2
variable control unit
control un'1 providing a stepped o!tput power generated from variable pafameters detined from an external source

EXAIIPLE Bar code, magnetic iard, microchip

3-2.3
multimode control unit
control un 1 providing a stepped output power generaled at several levels of voltage and currenl and covering the
energy input requiremenls o{ iilt ngs kom several manufacturers within the specification oi each system using at
least one preset system associaled w:th one variable system

3.2.4
multipufpose control unit
contfol unit providing a slepped or continuous output power generated at several levels of either voltage or current

3.2.5
universal conlrol unit
control unit provlding a stepped c continLrous outpul power generated at several levels oJ both voltage and currenl
coming lrom a variable system

3.3
data relrieval unit
any type oi control unit (3.2) allowing the storage of the aclual lusion data and permilting a read-oul of this data

3.4
automalic controlunii
any type ol control unit (3.2) with automatic data input or lusion cycle control, where the operalor cannot alter the
{usion Parameters

3.5
conltol cYcle

a fixed period oi lime, composed ol an on-load period 11 and an off-load period 12

The to la l l rmer=11  +  12 .
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3.6
duty cycte

poroporlion ol the controlcycle time rfor which the output power is on load' t1' expressed as a percenlage' i e

rn = *JL r.166-  
\ ' t  t 2

3.7
outpul vollage
out;ut voltag; value expressed as the RMS toot mean square) value {and nol peak value)

3.8
ref erence oulput voltage
oulput voltage value ai 75 % ot lhe maxirnum outpul vollage of lhe control unit

3.9
solt slaat
slepped voltage increases overiime periods in the order of seconds

4 Control unit

4.1 Preset control unit

In thls type of control unit, the ouiput values of one parameter (voltage current, eneiJy or time) are fixed'

The tifth codelelter in the designation oi this type of convol unit is "F" (see A 2'1)

4.2 Variable control unit

ln this lype ot conlrol unit, all lhe lusion parameters are introduced from an exlemal source ({or instance bar code'

,- magnetic card, microchip) programmed by the eleclrolusion littings manuJacturer.

The tillh codeletler in the designation of lhis type of control unil is "V' (see A 2 1).

4:3 nllulti-mode control unit

ln this iype ol controi Lrnit, lhe output va|ues of one parameter (vo|lage, current' e.ergy or time) are fixed' but are

associaled wilh a variable fusion parameter'

The iilth codeletter in the designation of this type of control lnil is "V" (see A.2 1).

4.4 Multipurpose control unil

This type of conlrol unit can be used with electrofusion fitlings from more than one manulacturer'

The fifth code-letter in the designalion ol lhis lype of control unit is "V" (see A 2.1)

4.5 Universal control unit

In this lype of control unit, all the fusion paramelers are automatically introduced from an external source (ior
instance bar code, rnagnetic card, rnicrochip) programmed by the eleclrotusion illting manlfactuler. The control
unit controls both the /ollage and the curfenl.

In the designation ol this lype oi conlrol unit, the third code'letter is "W", the fitth code'letler is "V" and lhe sixth
code-lelter is "A'(see annex A).
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5 Constructionrequiremenls

5.'l General

An electrofusiof control unit can be a single unit or composed of several separale units. Thereiore the conlrol panel
and the regulation syslem may or may not be integrated in a single !nit.

Where ire control unll is to be connected to a power generaior, the manu{acturer of lhe un t shail speciiy the input
power requirements.

A portable control unit, with its lrame (il supplied) and any associated input cable of at least 3 m included, shall not
be heavjer lhan 35 kg.

The control unit shall not start the {usion cycle il lhe iusion parameters iniroduced are out of ihe specilied wo*ing
range of lhe control unil.

NOTE lt is recommended lhat:

- lhe control unil be designed lo allow ease of calibralion and maintenance;

the conlrol unit be desiqned and construcled lo allow ils saie use in normalfield conditions;

- the contrcl unll and ils acce. loies be deslgned to minimize the isk ol corrosion or mechanical lamage due 1o lransporl
and handling in the lLeid, hk€ y to impairthe perlormance oi lhe controlunit;

lhe conircl panel (lor inslance keyboad, display) be prolecled frcm impaci damage duing lransport and handling.

5,2 Electrical safety

The control unil shall be protected in accordance with IEC 60529 such that the protection againsl direct contacls
shall be at least to lPsX and the protection against the ingress of moisiure shall be in accordance with class lPX4.
All printed-circuit boafds shall be protected against the eflecls of condensation. No water shall lodge or accumulale
in swilches or buttons mounled on the conlrol unit.

The control unit and ils accessories shall{ulJilthe safety requirements of national regulations.

5,3 cables

5.3.1 General

Input and output cabies may be disconneclable or permanenUy connected. The cables shall remain flexible over
the whole range ot normaloperating and storage condil ions ( i .e. -10 "C to +40 'C).

A cable winding or slorage facllily shall be provided on the conirol unit.

Cables may require addiiional screening to satisly the conditions required for sate operalion o, portable power
supplies (i.e. isolaled or earthed systems) and saletyfeatures titted to the control unit.

5.3.2 lnput cable

li a permanenlly attached inpJt cable is provided, its nominal lenglh shall be at least 3 m and a facility {or input
cable winding, storage and protection during transpod shall be titled to the conlrol unit.

5,3.3 Output cable

The nominal length ol lhe output cable(s) shall be at least 2,5 m.
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The orrtput cable(s) shallbe suitable for the following lunctions:

- supply ol electrical power to the fitting;

- sensing ol the applied voltage and iransmission o{ a leedback signal;

supply and return of the identification voltage for the fitting verilication procedure (resistance sensing)

5.4 Cable connectors

Ihe connectors shalj conform lo the requirements given in lEC6052g (see 5.2) lor use in outside wealher
condil ions.

They shall have the bllowing features:

- the conlacl resistance shall be as low as practicable;

- the connectors shall sense the applied voltage;

- ihe conneclors shall allow easy attachment of the cables;

- the design of the connectors shall provide protection against direcl human contact when connected 1o lhe
fitting during the ilrsion cycle.

5,5 Operator controls

The control unit shall at leasl have lhe following operator conlrols:

- a START button which shall be green;

- a RESET bullon, operalion of which under any fault conditions shall cause a break in ihe output circuit;

- a STOP switch, \^/hich shall be red and operation ot which under any iault condilions shall cause a physical
break in the input circuit.

An overload proteclion device shall be Jitted to the inplt side of the conlrol unit.

5.6 Displays

All displays shall be clearly vis;ble both in brighl sunlight and in subdledlighl conditions.

5.7 Temperature-sensing element for fusion energy compensation

The control unit may be equipped with a temperalure-sensing element for meaauremeni o1 ambient temperalure
with an accuracy 01 t 1 'C. The temperalure-sensing lead may be fitted inside the control unit or externally ior
manual control by the operaior. l{ iitted inside, il shall not be iniluenced by the heal produced by lhe contrcl unit.

Externaltemperalure-sensing elements shall be protecled irom mechanical damage.

5.8 Input data decoder

The control unit shall be equipped wilh a decoder for reading lhe input data received from a manual keyboard or
Irom an automatic system, tot inslance using a terminal sensor, bar code, magnetic card.

Control units with an aulomatic lusion data recognilion system as described in ISO/TR 13950 shall be programmed
to allow decoding o{ such data.

It shall noi be possible to introduce or modily the input dala once the iusion cycle has slarted.
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5.9 DigitaFdaia output connectors

5.9.1 General

The conlrol unit may be equipced with a data ret eval unit which allows retrieval ol stored lltting and fusion data.
The data retrieval unil shall incrude the following components:

- a memory ior siorage of lhe data;

- an interface for dala transmission (communicalion).

The control unit shallhave a routine incorporated to lacilitale data downloading.

5.9.2 Memory

The memory may be either an integral or removable part ol the unit. The capacity ol the memory shall allow a
minim!m storage of 250 fusion records.

A warnlng programme may be inclLrded to prevent loss of data

Ln case ol memory overflow, ii .i o desl data shall be deLeted

5.9.3 Interface

Unils with data retrieval shal have an interface available 1o download the data stored in the memory to other
electronic devices (ior lnstance personal computer, prinler) for analysis and/or display and ior slorage.

The interface shall be a conneclor oi a siandard type (for instance PCI\IClA, se al port and/or parallel port), wilh or
without an inlermediate remotetransmitter/receiverlink.

5.9.4 Data protection

Contro units wiih dala relrieval shajl inciude the lollowing features to prevent loss of daia:

- fusion data shall be recofjed coniinuously during the Jusion operation;

- in the evenl oi inlefiuptior, the currentlLrsion data shall remain available for conlro I pu rposes;

- any data retrieval device iitted shall not operate if the memory Lrnit ls disconnected.

5.10 Transtormers

Alltransformers shall be saieiy isolating transformers coniorming to IEC 60742.

5.11 Duty cycle

For ail control unils with a classified outpui power up to and includlng 2 kW, the controlcyc e shall be 10 min Thus
for a 60 % duty cycle (say) rr s equallo 6 min and 12 is equallo 4 min.

For al l  control units with acassil ied output power greater than 2kW, the controi cycle sha I be 15 min Thuslora
60 % duty cycle (say) 11 is eqial to I min and 12 is equalto 6 min.

An example of a duty cycle is shown in annex 8. The g€ph is deined by lhe manulacturer lor each conlrol unrt :'

between 35 7" and 100 % duty cycles at the reference oulput voltage, as deiined in 3.8.
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6 Operaling Procedures

6.1 Supply checks

Whenthecheckjngsyslemofthecontro|Unilveri l iesihattheinputvo|tageandtlequencyalewithinthepermitted
tot"i.nle tirirs, tn!"" checks shall be indicated on a display. when the measured values are outside the tolerance

iirniii G """t.f unii sha 

 

give an audibte and/or visual warning signat and a display shall indicate the source of

the fault.

6.2 Data input

6.2.1 Manualinpu:

Unilswithmanua|datainputshal|bedesignedtointroducetheprocessparamete(s)(vo|lage'currenl,t imeand/or
energy) as applicable, i.e.:

- one ot the paratneters for preset conlrolunits (see 3 2.1);

- a combinauon of the parameters for multipurpose and universal control unils

Un i t sw i thmanua |da ta inpu tmaybedes ignedw i thamemory toa | |owamln imumsto ragecapac i t yo ' s i x
combinations of the details of the manufacture/lype/size of iitling; the choice ol these combinations ls usually

ou""J on "n "gr""."nt between the purchaser and the manufacturer. The data input keyboard may also allow the

introduction ofihe trademark, the type ol fitting (for inslance socket, saddle or reducer) and the diameler.

6.2.2 Automatic inPut

con t l o |un i t sp rov id .dw i thasys temfo raL ] tomat i cda ia inpu tsha l |beab |e todecodeda tas to red inacco rdance
with ISO/TR 13950.

Altomatic-input control units shall display the necessary inlomation to permil the operaior, il necessary, to check
that the disDlaved iniormation corresponds to the type o1 fitling being connected

Data validation

Genetal

when the inpul of dala is required 10 slart the fusion process, means shall be lncorporated to check it the data
inkoduced coresponds to lhe titting being connected. This operalion shall be done by the operato. and/or the
controlunit.

ll the check shows thai the data inlroduced corresponds to the fitting being con.ected, the data are accepted lf

nol. the control unit .rhall noi start its fusion programme and shallgive a warning .:3nal

ll any single part o{ the Jusion programme introduced cannot be implemented by lhe conlrol unil, lhe {usion cycle
shall be prevented from stading and the reason shall be displayed.

.€.3.2 Data validalion by the control unit

The control unit may be equipped with a system which checks the fitling being connected by measuring the
resistance of the coiland comparing it with the data introdtJced, orthe conlrol unii may be litted with ancther Jitting_
identilication sysleri.

ln lhe case ol resislance measurement, the measured value may be displayed for verificalion purposes- ll
resistance measurement is used, the calculalion shall be based on the resisiivily oi ihe coil malerial (data in the
memory o{ the conlrol unit or data introduced together with lhe lusion paramelers) and the measuled ambient
temperature.

6.3

6.3.1
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6.3.3 Data validation by the operalor

Afier disp aying control data, the control unit shall require the operator to indicate manually ttal he has validated

ihe dlsplayed intormatlon, either try pressing the "START" bulton or a separate "ACCEPT" butt"n.

6,4 Fusion cycle

6.4.1 Fusion t ime and eneEy

All relevanl iniormation concerning time and energy shall be displayed during the lusion cycle

6-4.2 lncidents during fusion cycle

Any break in lhe input or outpui clrcuil shall require a restart of the complete lusion procedure.

lj there is any tault or interruption durlng the fusion cycle, lhe control unit shall display the reason in plain text or as
an encocled message. Relevant inJormalion regarding the fusion cycle may also be displayed.

6.4.3 Optional programmes and equipmenl

Conlrol units may be provided v,lh specific programmes or equipment introducing obligalory steps which have 10
be carried out before the fusion cycle can be started, for instance:

- external devices for manual lemperature measurement;

- operatoridentiticalion;

- construction site intormation,

Control units may also be equlpped with complementary programmes which reduce the curent peak at the
beginnlng oi the fusjon cycle. In such cases, the total speciiied energy shall neverlheless be supplied to the fitting

7 Operating requiremef,ts

7.1 General

The required accuracy of operation shall be maintained at maximum and minimum ambient temperalure tor at least
12 months without the need lor adjustment ot the conkol unit.

7.2 Power supply

The control unit shall be capable oi operating satisfactorily kom a mains supply or from a generator.

Control un;ts designed tor use with portable generators shall, iJ possible, not be atlected by harmonic distonion,
inductance and reaclance levels of the generator, which might affect its maximum power output. ;!

The input vol lage range shall  bc within i15 % ol lho nominalvalue-

The control unit manlfacturer s rall specify the generator cperatingjrequency limiis, indicallng them either on the
equipment or in the iechnical i l lc (see clause 9). .

7.3 Coil resistance measuremenueleclrical-continuity check

For conlrol units fitted with resistance measuremenl equipment, lhe accuracy of this equipment shall be within
! 5 7 " .

a @ rso 2000 - A[ nghE reserved
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The control unit shall :heck the eleclrical continuity oi lhe output circuit before allowing lhe fusion current lo be
swilched on and fed tc the filting. The continulty-check ng circuit shall be powered by a voltage whjch does not
signiiicantly heat up the coil but in any case shall nol be higherthan 24 V.

7.4 Energy output

7.4.1 Energy control

I tn" control unit shall conlrol either the voltage or the currenl during the fusion cycle as follows lo produce the

I 
required energy:

a) Vollage control

The output voltage shall be stabilized io within 11,5 % of the nominal vollage value bul shall nol exceed
10 ,5  v .

The control unit shall use lhe voltage at the litling, or in the transition plug, to control the voltage applied to the
fitting.

Voltage-conlrolled control unils may have a design transienlcufrenl range of up to 100 A.

lncluding lhe progressive voltage increase sleps, the required voltage shall be obtained within 1 % of the total
fusion time, rounded up to lhe nearest whole second.

b) Current control

The oulput current shall be stabilized to wilhin I 1,5 % of the nominal current value.

lncluding the progressive cuTTenl increase steps or the solt stad (see 3.9), the required current shall be
obtained in less than 1 % of the totaltusion t ime.

,- 7.4.2 Cycle t ime

The cycle time shall be conlrolled to an accuracy oi a 1 % overlhe whole range of operating conditions.

714.3 'Energy control

The total energy supplied to the filling shall be ccntrolled 10 an accuracy of 1 5 % over the whole range of operating
conditions and taking lnto account, ii necessary, arnbient-temperalure compensalion.

7.4.4 Power overload

The control unit shall be able to tolerate an overload oi 10 % oi lhe nominal power output (see annex A) {of al leasl
I mtn.

7.5 Safety device3

7.5.1 General

All salety devices tilied shall remain operational during the complele fusion cycle. They shall interrupt the fusion
cycle within the specified time and this shall be indicated on the display and on the data recorder, il preseni
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7.5.2 Obligatory satety devices

7.5.2.1 Output voltage or current

When the value of the outpul voltage or current exceeds 1 2 % ot

nominaitrsion t ime, wlth a maximum oi 3 s, the fusion cycle shall  be

controlunns).

7.5.2-2 Break in outpul circuit

The control unii shall not operale when connecled to a resistance above 20O C)'

NOTE This is foI operaiorsalery reasons

The conirol unit shall measure the eleclrical continuily across the voltage-sensing points at lhe litling or in the

i;;"t.;;i";. i;;;"tnuiiv ol tis clrcuit srrall be coniinuousty monitore; duing.the lusion cvcle ll a break (open

circuil) occurs in the outpui crrcult, tne coniroi unit shalt swilch oll in less than 1 s and a lault condilion shall be

indicated.

7.5.2.3 Stop switch

The fusion cycle shall be interrupted immediately on aclivation ol the stop switch

7,5.3 Optional safety devices

7.5.3.1 InPut voltage

lJ the inpot voltage is ouiside the permitted limits (see 7 2) for more than 5 s' the iLlsion cycle shall be interrupted'

7.5.3.2 Frequency

l{ lhe lr€quency ol the power supply ls ourside lhe permitted limits (see 7 2) lor more than 5 s the lusion cycle shall

be lnlerruPled-

7.5.3.3 Short circuit

ln lhe event of a short cjrcuit, the tuston cycle shall be lnterrupted. Thus any increase in currenl of, ior in8tanqe'

> 10 % during any 4 s peiod shall cause the conirol unlt to switch ofi'

7.6 Counter

The control unit may be equipped with a counter for recording or displaying the lotal number of fusion cycles

7.7 Endurance

Followi|g condilioning for 24 h at an amolent temperatlre ot (23 t 2) 'C'.lhe control unit shall operate for t h with a

oriv "v"L "r go x "riz3l2) 'c' based on the drlty cycle graph provided by the manulaclur)r of the conlrol unn'

After testing, the conilol unit shallst i l l  meel the requirements of ihis part of ISO 12176'

the selected value ior more than 5 % o{ lhe
inlerrupled (not relevant ior energy_controlled
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I Mechanicalperformance

8.1 Shock resistance test

The control unit with its frame (il supplied) shall be capable of withstanding the shock lesl given in IEC 60068-2-27
using the Jollowing condilions and in accordance with annex C, Figure C.1.

Shock level: 50I (acceleration)

Pulse duration: I ms to 15 ms

Shock wave: half-sine

NumberoJ shocks: three per axis along the X, X,Y, Y,Z,-Za:t<es (totai 18 shocks)

Aller lesling, the control unit shall still meet the requirements of this parl of ISO 12176.

8.2 Vibration test

NOTE This lesl is under sludy lorlurther improvemenl.

The control unit with ils kame (if supplied) shall be capable of wiihstanding a vbration lest using the tollowing
conditions and in accordance wilh lhe figures given in annex D.

Vibration level: 2,186 RMS (avefage acceleration)

Frequency: 1,25 Hz to 10 Hz, +20 dB/ocl

loHzto 20Hz, o,1 82/Hz
20 Hz to 500 Hz. -4,2 dB/oct

Test duraiion: 10 mjn per axis (X, Y, Z); see annex D, Figure D.2 (test ::afts alter the maximum level is
reached)

After testing, the control unil shall still rneet the requirements ol this pari o{ ISO 12176.

' :  I  Technical f i le

Ihe manufacturer shall provide a technical f!le containing the iollowing informalion:

1 tffe classification of the control unit (see annex A);

- simulalion curves at 24 V output, ij relevant, and at the reierence output voltage;

the duty cycle at 100 %, 60 % and 30 %.

The following additional information shall be provided elther in the lechnical iile or .n lhe control un t:

- solt start;

ambient-temperature compensation;

- {itting-temperatufecompensalion;

- fusion data recorder.
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10 Marking

The marking on the control unit shall inclLrde the following:

- manulacture/s identilicatron;

- lype of conlrol unit;

serialnumber;

perjod of manlfacture;

- classiiication (see annex A);

- inpul voltage;

- Inpul lrequency;

- oulpul power (srngle va uel (see A.1.2)
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Annex A
(normative)

Classification scheme

NOTE Control units are classilied with respect to lheir
idenliliod by eighl codeletters delined in Tables A.1 to A.8.

A.1 Electrical characteiistics

electrical and process characieristics. These characieristics are

A.1.1 Input voltage

Codelel ter No. 1:The nputvoltage is div ided into two classes as def ined inTableA 1.

Table 4.1 - Classification with respect to the nominal input voltage

Derinilion SVLV: Salery, very low volrage (up ro 50 V) LV: Lowvolage (oehreen 50 V and 240 Vl

A.1.2 Output power

For classilication purposes, the output power is defined at the re{erence vollage lor a 60 % duly cycle. A single
value shall be marked on the unii.

Codeletter No. 2: The output power is divided into five classes as delined in Table ...2.

Table A.2 - Classilication with respect to the output power

Codeleuer 2 3 5

Oefinition

A-'1.3 Control

Code-letter No. 3: The type ol conkol is divided into four classes as deiined in Table A.3.

Yable A.3 -  Classi f icat ion with respect to the type ol  out l  r t  control

Codenetter U E

Definilion Energy conlrol Voltagc and current control
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A.1.4 Output voltage

Code-lelter No. 4: The output vollage is divided into three classes as delined in Table A 4'

A.2 Process characterislics

A.2.1 Fusion Parameters

code-lelterNo'5:Thefusionpa|ametelsaredividedinlotwotypesasdelinedinTab|eA.5'

Table A.5 - Classification wiih respect to ihe lusion paramelers

A.2.2 Data inPut

codelettetNo,6:Themethoi:ofdatainpulared]videdinlotwotypesasdel inedinTab|e4.6'

A.2.3 Data retrieval

codeleiter No Ti The incluslon ol a data retrieval system is indicated as defined in Table A 7'

; . i

Table A.4 - classitication with respect lo the outpul voltage

{84 V to 200 v)
VLV:Very low vollage

{42 V to 84 V)SVLV| Salely, very low vo[age
( 8 v l o 4 2 V )

Vaiiable Jusion ParamelersFixed f usion Parameters

Table A.6 - Classilication with respect to the method of daia inPJt

Table A.7 - Classilication with respect lo data retrieval
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A.2.4 Number ot titting trade marks

Code-letter No. 8: The number ol diiJerent litting trade malks w;th which the contfol unit is compalible is indicated
as defined in Table A.8.

Table A.8 - Classification with respect to the number of compatible f;tting trade marks

x

Definltion Single-purpose (one lrade mark) Mullipurpose (several lrade maAs)

4.3 Complete designation

ihe cbmplele designation ol a control unil is as given in Table A.9.

Table A.9 - Complete designation

Outpu! control Oulpul
Data inpul

Code-letter

See

' |  o t 2 a t 3

See See

Sr or S, or
s3

See See
Table A.5

See

D

See

1,,4 or X

See
Table A.8

A,4 Examples of compleie designations

P23UES2VADX: Low voltage input (50 V lo 240 V) 3 kW - Voltage and en.rgy conlrol - Very lovr' voltage
output (42 V to 84 V) Variable fusion parameters Auiomalic data input- Data retrieval Multipurpose

P13US1VADX: Sa{ety, very low voltage input(0Vto50V) 3 kW - Vollage control- Safety, very low vollage
output (8 V lo 42 V) -Variable iusion parameterc Automatic data input- Data relrieval l\,4ullipurpose
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Annex B
(informative)

Duty cycle

---------r--r
t l

l 4

oulpul power al  reference vrt faqe kw

Figure 8.1 - Example ot duty cycle related to outptrl power at relercnce vollage
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Annex C
(normative)

Shock resistance test

Figure C.1 - Shock test equipment

J.-
--<

' i l '
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1 ConlroJunit

3 Top
4 Botrom
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Kev

2 Contro lun; l

Annex D
(normative)

Vibration test

Figure D.1 - Vibration test equipment

0,002

Key

1 Top
2 Bottom

, / r-:--o'[-J I r"
l)

Figure O.2 - TransPori test
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