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KB TexXHHYeCKH HINCKRAHKA M CIIeLHpUKaLIKH
o npoteaypa Ne PPD 19 - 129

OBocolexa NosHUMA 2

TEXHKWUECKO ONMUCAHUE HA BUCOKOBOATOBY NPEANA3SUTEAW CPEAHO HANPEXXEHUE (CpH)
3A SALIWTA HA HANPEXXEHOBU U3MEPBATEAHW TPAHCOOPMATOPU

lpeanasnuTeAuTe ca NpeAHA3HAUeHH 3a U3NOA3BAHE B PA3NPEASAUTEAHM ypeabu ¢ HOMUHAAHO
nanpexerue 20 KV 3a 3atiuTa 0T TOKOBE Ha KbCH ChbeAUHEHUA Ha CTpaka 20 kV Ha
HaMpPeKEHOBUTE N3MepPBaTEAHU TPaHCHOPMATOPH (HUT).

Xepmeruaupasu npeAnasuTeAn oT KAac ¢ orpaHutieH AnanasoH Ha yHKUMOHMpaHe (back-up

npeaAnasuTeAn), ¢ TAAO U3paboTeHOo OT FAasupaH eAeKTPONOPLIEAGH, 6e3 ypnapHO yCcTpoHcTBO.
NpeanasuTeanTe ce 0603HAYABAT ¢ AOMBAHKHTEAHA TaDeAKa, ChABPXALLA UHbOpMAaUKA 38

TEXHWUTE 0OABEHU AaHHN.

MeTaAHUTE YacT¥ Ha NPeANasUTEANTE MMAT AaHTUKOPO3UOHHO MOKPUTHE, OCUTYPABALILD
AOGBP EASKTPUUECKH KOHTaKT. TAACTO € U3paboTeHo OT rAasupat KadsAB eAcKTPONopLEnaH ¢
eAHOPOAHA FAa3ypa, 6e3 MYKHATUHM, ASBK U APYTY HETeXHOAOFHUYHW HEPaBHOCTH. MaTepuansT Ha
CTONAEMUA eneMeHT e OT uncTo cpebpo (Ag 99.9%), He3 BHaXAAHNA. ‘ :

MpeanasUteAuTe OTrOBapAT Ha MOCOYEHWTE NO-AOAY CTAHAAPTM W Ha TeXHUTe BaAUAHN
U3MEHEeHUA K AOMTEAHEHUS: /~

TokoorpaHuuaBaiuy npepnasuteam (IEC 60282-1:2009)% .

2. BAC EN 62271-105:2012 ,KomMyTauMoHHU anapati 3a BUCOKO HANPEXESHME. Yacr 105:
KomyTauMoHHU anapaTi 3a NPOMEHAWBO HanpexeHue, KOMOMHMpPaHK C NPeAnasuTen 3a
06sBeEHO HanpexeHue Haa 1 KV a0 52 KV exatoumutearo (IEC 62271-105:2012)%

3. BAC EN 60672-1:2003 ,KepamuyHH W CTHHASHU U30AALMOHHY MATEPUANN. Yacr 1:
TepMUHN M ONPEACAEHUA 1 KAaCKHUKALUA (IEC 60672-1:1995)%

4. BAC EN 60672-2:2003 ,KepamuuHy U CTBKAGHW U3OAALIMOHHIK MaTepUani. Yacr 2:
MeTtoaH 3a uanutsane (IEC 60672-2:1999)"

5. BAC EN 60672-3:2003 ,KepaMnuHK ¥ CTbKACHYM U3OAAUWOHHN MaTEpUaAH. Yacrt 3:
CneunduKaumm 3a oTAenHr matepuaan (IEC 60672-3:1997)".

1. BACEN 60282-1:2010 ,TipeanasureAn 3a BUCOKO Harnpexerue. HacT 1: :

BCHYKM EASKTPMYECKK U MeXaHWUHW NnapamMmeTpu Ha npeAnasuTeante KaTto: pa3sceiiBaHa
MOLIHOCT, [DKAyAOB MHTETpan, MUHUMAaASH TOK Ha M3KAIOUBaHe, CUAA Ha YAApPHOTO YCTPOWCTRO,
reomMeTpUUHK pasmepu W Ap. ca nocoueHu B TabauuKTe OT TeXHUYecKUTe WUSUCKBaHWA U
crieuMduKaL M, KaKTo U B KaTaaora, 4act ,TeXHKHUeCcKH AaHHK",
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- Features

e  Non-aging design ===
o High breaking currents up to 63 k4, along with small rated currents

s A big range of specific dimensions to fit in your installation ‘ / /
o Technical assistance in fuse selectian & operation /

s Project-basis design

Overview

e )

Voltage transformers are designed to convert a primary high voitage of a power grid into an acceptably lower
voltage to feed measuring and protective devices. Voltage transformer are low power high impedance items
that operate at low current levels. in contrast to the low operating currents, fault currents in case of insulation
failure may be extremely high as voltage transformers are often installed at the substation bus. Therefore,
HV current-limiting fuses having high breaking capacity will preferably be used to isolate failed voltage

E transformers from the power system and to prevent potentially catastrophic consequences. inter-Teknik fuses

combine low continuous current ratings with high rated maximum breaking current,

Fuse Selection Criteria

1. Optimum protection against damage to other equipment in the event of an insulation failure of the voltage

transformer requires selecting a possibly small current rating.

2. Major fuse selection criterion is to withstand magnetizing inrush currents in order to aveid nuisance

tripping. As a rule, this condition excludes effective overload protection of a voltage transformer.

Practical Tools for Selection

i 3
iV a reason-

ML
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2, If inrush 17t values are unavailable, the fuse rated current may be selected 15 to 20 times the voltage trans-

former rating.

Tips to Avoeid Failures

Fuse-element design of fuses at very low rated currents, are by nature susceptible to mechanical and inrush

damage. Certain precautions should be taken as follows;

1. In small metal-enclosed greunded fuse compartments, the effect of sustained partial
discharges-‘corona”- generated by high electric stress at the fine fuse-wire, need to be

considered as electro-erosion that will degrade the delicate fuse-element with time.

Bodution: Partial discharge measurement with the fuse installed is recommended

to avoid that risk.

2. In some applications, particularly in networks with isolated neutral, there is a risk that the
inherent capacitance of the circuit will give rise to a discharge current through the primary

windings of the voltage tr nsformer tf t triggers relaxation oscillations; also known as
ferroresonance. Such chaotic osciliatifn may last u «zd[ destruction of the voltage transformer.

folution: Precautions, such as damping resistofs instalied at the LV windings, should be taken

ensuring that the fuse would not ogerate under these conditions.

|

/
]
3. Risks of mechanical da I'

tes during transport or operation should be minimized.

Solution: Due to delica ejuatu re of these fuses, fuse-link handling guide should be strictly followed.

Similar to other applications, we provide our clients with a non-ageing, high quality, high breaking capacity
solution, With our dedication to fuse manufacturing, we offer flexibility of providing our customers with

specific dimensions and characteristics depending on the project requirements.
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HHVT-Sicherungen fiir Spannungs-
wandier in Schaltanlagen

Geeignet fiir alle
Wandier-Bauformen

Sicheres Netz:
Komponenten,

die gut geschutzt sind o ected components

~stalled in smart substations that help master
"+ energy transition or in switchgear whose vol-

a Db in intelligenten Ortsnetzstationen, die heifen, die
Energiewende zu melstern odar in Schaltanlagen, deren
spannungswandler ganz bestimmten Kunden-Anfor- w2tz cformers have to meet strict customer require-
derungen genligen mussen: SIBA scrgt flr besonderen v e =0 Fuse links from SIBA protect componerits that
schutz dieser unverzichtbaren Pausteine der Energie- stz oprnsable Lo our energy supply.
versorgung - mit unseren HHVT-Sicherungen.

Zezos iy ot andard configuration our BY fuse links offer
schon standardmiafig bietet unsere HHVT-Palette optimate vl Larameters: very low rated currents that are
\Werte: sehr kleine Bemessungsstrome zum schnelien shis sk rerrupt fault currents (ideal burst protection),
Abschalten von Fehlerstromen (Berstschutz), geringste Leatear Cimensions and extremely high short-circuit
Abmessungen und extremn hohe Kurzschiussleistung.

a

Wir haben jahrzehntelange Erfanrung mit HHVT- o oo Gecacdas of experience with HY fuse links for
Sicherungen fir Spannungswandler in Netzen mit hohen waliss mransformers in grids with high loads - e.g. grids
Belastungen - etwa in Netzen mit hohen Spannungs- Lt voltage fluctuations and high transient in-rush
schwankungen und hohen transientan stromantailen - This alsa enables us meet new challenges time
(Inrush), Pas hilft uns auch dabei, immer wiedel netien CERCII I :
Herausforderungen zu begegnen,







1,2 0,5A-3 A

30383 11, 24142
Bl 0,5 E-4 E
24%195 72 0,5A-3 A
: ‘ 05E-7TE
39,6 X 220 7.2 0,5 A-S A
22x160° 12 0,1 A2 A
24% 195 12 0,5 A-3 A
S 39,6X220 12 0,5 A-5 A
30 435 11, 39,6 X327 15,5 0,5E-7E
24 X 359 17,5 0,5A-3 A
0,5E-TE
30444 11, 39,6 X220 17,5 0,5 A-3 A
- 39,6 X 340 17,5 0,5 A-5 A
30441 11, 22 X 280 24 0,1 A-Z A
= 24X 310 24 0,5 A-5 A
24 % 359 24 0,5A-3 A
39,6 X 240 24 05A-ZA
39,6 X 340 24 3,5 A5 A
24x 359 36 0,5A-3A
36,5x418 36 0,3A-2 A
39,6 x 440 36 0,5 A3 A
30509 11, 39,6 X 327 40,5 0,5A-2 A
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whether you plan to shield your transformer/converter
appiication against even lower fault currents or need fusa
links that are smaller than even our tiniest model: We
will deveiop the right product together with you.

Spedalty fuses that are designed to be encapsulated in
the resin filling of a transformer housing pose a special
challenge: Process parameters such as temperature,
chamical resistance and mounting must all be taken
into account. Also in this case we are able to provide a
solution that fits your needs,

wiether as an external dip-on variant, inside an ex-
vernal attachment to the transfonmer or encapsulated
inside the housing - even when supplying from stock we
are able to satisfy a wide range of scenarios, Ang i not,
we will come up with a tailor-made workaround.

Woe invite vou to challenge us!

Passender $chutz
Individuelle Losungen far—=
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Hersteller und Anwender

Ob Sie thre Wandleranwendung vor noch geringeren
Fehlerstedmen absichern woilen als bisher oder ob

Sie Sicherungen brauchen, die noch kleiner als unsere
ideinsten sind! Wir entwickeln zusammen mit lhnen das
passende Produkt,

Spezialsicherungen fiirs MitvergieBen im Wandlergehduse
sind eine Herausforderung: Hier missen oft besondere
Prozessparameter wie Temperatr, Chemikalienbestan-
digkeit und Befestigung berlcksichtigt werden, Auch das
I&sen wir ganz individuell,

0Ob als Clip-Losung fur die externe Montage, ob im
Spezialgehause am Wander selbst oder mitvergossen

- bereits ab Lager konnen wir viele Anwendungsfalle
bedienen. Wenn nicht, sorgen wir firgmakgeschneiderte
Abhilfe,

Fordern Sie uns!
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Hauptsitz / Head Office
SIBA GmbH

Borker Strale 20-22
D-44534 Liinen

Postfach 1940

-44509 Linen

Tel,: +49-2306-7001-0
Fax: +49-2306-7001-10
info@siba.de

wwwisiba.de

SIBA Unit Miniature Fuses
Tel.: +49-2306-7001-290

Fax; +49-2306-7001-99
elu@siba.de

peutschland / Germany

SiBA Vertriebsbiiro Freiberg
Untergasse 12

£-09598 Freibarg

Tel,; +49-3731-202283

£ 19-3731-202462
alexanderkoibe@siba.de

SIBA Vertriebsbiiro Rhein/Ruhr
Espelweg 25

D-58730 Fréndenberg

Tel,: +49-2373-1753141

Fax; +49-2373-1753142
joerg.mattusch@siba.de

SIBA Vertriebsbiiro Siid-West
Germersheimer 5t 101a
D-67360 Lingenfeid
Tel,: +49-6344-937510

- Fax; +49-6344-937511
erwin.leuthnar@siba.de

SIBA Vertriebsbiiro Kassel
Sieberweg 20

D-34225 Baunatal

Tel.; +49-5601-365300

e *5}9~5601 -965301

. ifischer@siba.de

SIBA Vertriebsbiiro Bayern
Kirchstrafe 12

D-86316 Friedberg

Tel.: +49-821-58955260

Fax: +49-821-58955261
guenter.heinz@siba.de

Sicherungen | Fuses

International

SIBA Sicherungen- und Schaiterbau
Ges.m.b.H & Co. KG (Austria)
OrtsstraRe 18+ A-2331 Vosendorf bel Wien
Tel.: +43-1-6994053 und 6992592

Fax: +43-1-699405316 und 699259216
info.siba®@aon.at
wwwisiba-sicherungen.at

<>
SIBA GmbH Beijing );
Rep. Office (China)
Room 207A, Bilding B, He Qiac Mansion No, 8
Guanghua Road, Chaoyang District,
Beijing 100026
Tels +86-10-65817776
Fax: +86-10-65812979
siba_china@sibafuse.cn
www.sibafuse.cn

SIBA Pisek s.r.o. (Czech Rep.)
U Vodarmny 1506 + 397 01 Pisek

Tel.; +420-38-2265746

Fax: +420-38-2265746
sibacz®iol.cz + wwwisiba-pojisthky.cz

SiBA Sikringer Danmark A/S
(penmark)

ehemals/former Ole Andersen A/S
Lunikvej 24 B+ DK-2670 Greve

ol +45-86328175  Fax: +45-86814565
info@slkringer.dk - www.siba-sikringer.dk

SIBA Nederland B.V. (Netherlands)
Vanh Gentstraat 16

NL-5612 KM tindhoven

Tel.: +31-40-2467071

Fax: +31-40-2439916

info@sibafuses,nl » www.siba-zekeringen.nl

SIBA Polska sp. z 6.0. (Poland)

ul. Grzybowa 5G

05-092 t.omianki Dabrowa LeSna

Tel.: +48-22-8321477

Fax; +48-22-8339118 e
siba@sibafuses.pl
wwwisiba-bezpiecznikl.pl

LSIBA GmbH" (Russia)
ul, Petrovka 27

Moskva 107031

Tel.: +7-495-5871413

Fax: +7-495-9871774
info@siba-predohraniteli.ru
wwwisiba-pradohranitefiru

SIBA Fuses SA PTY. LTD, {(South Africa)
PO, Box 34261

Jeppestown 2043

Tel.; +27-11334-6560/ 4

Fax: +27-11334-7140
sibafuses@universe,co.za
wwwsiba-fuses.co.za

SIBA Far East Pte. LTD.

(South East Asia)’

24 Sin Ming Lane, # 07 - 105

Midview City, Singapore 573%70, Republic of

Singapore 4
&l —55599449_~’/

Fax; +65-6653%

~info@sibafuse.com.sg

www.sibafuse.com.sg

SIBA (UK) LTD. (United Kingdom)
19 Duke Street

Loughborough, ieics, LE11 1ED

Tel.! +44-1509-269719

Fax: +44-1505-236024
siba.uk@btconnect.com
wwwisiba-fuses.co.uk

SIBA Fuses LLC {United States of America)
29 Fairfield Placa

West Cajdwell, NJ 07006

Tel.: +1-973575-7427 (973-575-5IBA)

Fax: +1-973575-5858

info@sibafuses,.com

www.sibafuses.com

Weitere Vertriebspartner weltweit /
further distributioh partners worldwide:
www.siba.de / www.siba-fuses.com
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HIGH VOLTAGE FUSES

* CURRENT LIMITING TYPE
¢ HIGH BREAKING CAPACITY
* BACK-UP CLASS

Standarts: TS EN 60282-1, VDE 06870/4, DIN 43625

INTER - TEKNIK fuse links are automatic, selectively acting medium voltage switching devices
which will protect your transformers, motors, overhead lines, voltage transformers, capacitor
banks and installations safely from the therwal and~dynamic effects of short circuits within the
voltage range of 6-36 kV. 3

Our experience fram 1969 to date, together with mare in production, conscious quality
control and emphasis on continuousidevelopment is the basis of the superior quality of INTER -

TEKNIK fuses. / Y

f /
Although there are various types of h.w. fu§es the more reliable and economic CURRENT
LIMITINGTYPES are mostly preferred i aﬁy countries as well as ours. This type works quietly
in a completely closed enwroanhpe it functions, no flame or gas overflows outside the
system. Therefore no fiiter, flam Zceli or special ventilation system is necessary.
r

The types of fuses with high breaking capacity are used for the short circuit protection of m.v.
installations. When they are placed in front of transformers, capacitors, motors, cable outlets or
voltage transformers, they protect against the heat or other bad effects of shortcircuit by quick
circuit breaking capabilities.

Fuses are the most effective and economic ways of protection against short circuits in m.v.
instailations.

Fuses are not suitable devices for protection against overload. They work safely only over the
Imin value. Narnely it does not operate safely within the range of In (rated current value} and Imin
value, and in some cases the fuses may be damaged. Depending on the quality of the melting line
used and the construction of the fuse, lmin shows changes.

Naturally the expansion of the safe operating area for a fuse
is a great advantage. For this reason Imin should be as small
as possible,

If loading between In rated current and Imin is a must and
cannot be prevented, then itis recommended to use load break
switches with thermal protective fuses. In that case, before the
extreme heat produced in the fuse reaches the tolerance level
of the electro porcelain tube of the fuse, the thermic system
works to loosen the striker pin whijch in turn switches off the
loadbreak switch in three phases{‘; thus minimizing the risk

B v




CONSTRUCTION

The principle component of the fuse link insert
is a starshaped rod. The pure silver wire or
band is wound around the starshaped rod, thus
forming completely similar small cells all along
the body. The lengths and cross section of the
silver in each cell is completely the same. Many
partial arcs form all along the melting line and
the thermal heat is evenly distributed in the fuse
body thus attaining a higher breaking capacity.
The tubes are definitely durable to extrame heat,
non inflammable and insulated. Mord over,
especially the outdoor type fuses are/zurable
{o atmospheric changes, corrosion, s}alts, acids
and alkali gases. They da not absorb water or
moisture. In case the fuse is biown, the body
provides insulation, Therefore it must provide
the needed insulation level rain or shine, To
attain these properties, the ideal material to be
used is electro porcelain.

To be durable encugh to resist the high pressure
and heat that will form, the porcelain tubes
should be at the least, conforming with the C120
-~ €130 |EC 672 standards. Metal caps on both
ends are made of electrolytic copper of 1 - 1,2
mm. thickness and are nickel or siiver plated
{4 — 6 microns) against oxidation. The caps are
tightly pressed onto the porcelain tubes using
silicone seal. Metal pieces in the inner body
are manufactured from electrolytic copper.
Depending on the In value, they are either silver
coated or copper striped of oil. To obtain perfect
current conductivity and fuse characteristics
the silver wires and bands are welded onto the
metal body by point-welding source. The inner
body and outer body are also attached by point
welding source.

The mechanic strength and water insulation of
our fuses are attained by mounting the metal
and optical glass caps on both sides, sealing with
high heat resistent silicone and special pressing
methods.




TYPES

The sizes of all our fuse types conform with TS EN 60282-1,
DIN43625, and are suitable for indoor and outdoor use,

OPTICAL INDICATOR (TYPE: .../OPT)

The fuses with optical indicators, types H220 and H221, have

a mechanism showing that the fuse is blown, When the fuse FUSEWITH OPTICAL INDICATOR

is blown, a small red cap falls into the transparent capsule at
the end of the tube.

STRIKER PIN (TYPE: .../ACT)
TS EN 60282-1, Table XII - (Medium)

When a fuse is blown a pin is strongly pushed out. Henge, you
can see the blown fuse and alsc automatically initiate ahother
system {e.g. : a switch, notification of an alarm system).

FUSEWITH STRIKE
STRIKE PIN FORCE

There are three options:
A} 100 - 120 N

B)8ON

C)50N

The preference should be stated whil p{'dering. i it's
necessary to open a switch mechanically, then the choices A
or B are advisable.

/4
!
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R PIN

FORGE (NEWTON)

12 3 4 § 8 7 B 9 1011 12 13
™ FORCE (Kg.)
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THERMAL PROTECTION (current limiting type, back-up class)

The operation of medium voltage fuses with thermal
protection is determined by minimum breaking current
(Imin}. These fuses only work safely over the imin value.
Namely, between the values In (rated current) and Imin
a safe operation cannot be guaranteed.

The aver loading of fuses in between these values may
cause explosion and big damage.

The melting element of the fuse will melt in just one
or a few small pieces and the arc produced here wiil
continue to travel within the circuit, leading to extreme
thermal forces.

In order to eliminate this problem, our fuses type H220
ACT and type H221 ACT, have a thermal protection
systemn. In this special design, the fuses have a striker
device inside the fuse link which is released before the
temperature reaches a value endangering the thermal
strength of the porcelain tube, and initiates opening of
all poles by the help of a switch — disconnector.

Fuses with the thermal protection system should be used
in combination with a switch. When used in combination
with automatic breaking switch or especially with SFG
gas insulated “Ring Main Unit” pannels, fuses with
thermal protection system should be preferred.

Please do not hesitate to contact us for more information

on thermal protection.




SHORT CIRCUIT CURRENT LIMITATIONS

QOur high-voitage high-breaking-capacity fuse links open the circuit during the current rise in the
first loop of short-circuit curient. They are thus current-limiting.

The figure below shows the progress of a short-circuit operation. Without a fuse in the circuit, the
short-circuit current would rise as the prospective current I shown as a broken line.

Howaever, the current-limiting action of the fuse-link permits the melting current I to rise only to
the cut-off value | (full line}. The current decreases during the arcing time t, with increasing arc
length and is finally broken in the area of a voltage zero passage.

The current-limiting action of the fuse-links relieves the apparatus and parts of the system of
thermal and dynamic stresses. It is clear that the application of current-limiting fuse-finks is
particulary advantageous in older installations which have not been designed for the increasing
short-circuit levels of the system,

The value of thé cut-off current is influenced by the design of the fuse-link. It further depends on
the rated current and the instant on the voltage wave at which the short-circuit occurs.

I Melting cutrrent

e,

ID Cut-off current ‘v”"é

Iy Prospective short-circuit current
{fuse replaced by metaliic tink)

I impulse short-circuit current

Pre-arcing time

L Arcing time

10° : The cut-off current of our hwv h.b.c. fuse
links, which can be taken from the diagram,
are a function of the prospective short-circuit
current (rm.s. value of the symmetrical
component) and of the rated current.

Py
=]
£

RATED CURRENT

f o The prospective shortcircuit  current

) is expressed by the rm.s. value of the
= symmetrical component of the current which
-9 — 50 would flow at the location of installation if

- the fuse were replaced by a solid link.

.o e The cut-off currents determined from the

diagram are the maximum values which
: might occur for a given r.m.s. value of the
: T symmetrical component of the prospective
2 by short-circuit current with any degree of
4 asymmetry and the highest rate of current
Q7R E gt 10’ 10" 10’} rise. Actual values are thus, as a rule, less
PROSPECTIVE SHORT CIRCUIT CURRENT. kA — thaﬁ the ValUBS determined here.
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RATED BREAKING CURRENT CAPACITY

The rated breaking current capacity depends on the inner structure of the fuse. The special
construction of the fuse link insert ensures that short pre-arcing and arcing times are obtained on
operation and that multiple partial arcs are formed. Accordingly the amount of heat generated in
the fuse link is relatively small and uniformly divided over the whole length of the fuse elements.
These factors provide the increase in the rated current breaking capacity of a fuse. (Please check
the rated breaking current values of INTER ~TEKNIK fuses on the back over)

DANGEROUS EXTREME VOLTAGES

When the short circuit current is broken, the voltage will jurnp. Not to let any dama?/f’happen 10
devices in the installation due to this voltage jump, peak value is limited as 2.UN.(J§) irf theTS and
VDE norms. The advantage of using these fuses to protect your transformers, cable outlets and

voltage transformers is obvious. Q /
7

.,,—;_-";":)"
MINIVMUM OPERATING VOLTAGE=—

- In cases where higher breaking capacity is needed or, //

- When an installation with low operating voltage is going to be renewed to a higher operating
voltage unit (e.g.: because the voitage will be 30 kV, the old installation with an operating
voltage of 10 kV will be renewed as 30 kV series) a higher Un valued fuse might be used. If the
operating voltage is smalt in regard to the Un value of the fuse, the voltage jump while the
circuit breaks may be extremely 2, meaning that in an operating voltage of 10 kV, a fuse with
Un = 20 kV can be safely used,

For this reason, keeping in mind that the breaking capacity should be suitable to the operating
voltage, while giving your orders you should also state the D dimension of the fuse you have
selected, Example: In an instaliation where operational voltage is 10 kV, a fuse of D=442mm can
be used {equivalent to a fuse Un=24 kV)

POWER DISSIPATION

The heat produced in the fuse should be released to the atmosphere. In indoor areas and insulated
panels, heat is a vital factor effecting the nominal values of the devices.

Approximate power dissipation of the fuse may be calculated as (R.I12K.}; the fuses inner resistance
(R value at temparature 20°C) increases due to heating. The K factor indicating this increase is
about 1,4 — 2 at the In value. For current values lower than In, this factor takes a value of 1,1 - 1,4,




TIME CURRENT CHARACTERISTICS
OF THE
MEDIUM VOLTAGE HIGH BREAKING CAPACITY FUSES
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SELECTIONS

RATED VOLTAGE

Must be properly selected in accordance with the operational voltage.

RATED BREAKING CURRENT

Proper fuse selection according to the short circuit load of the network is important. In some
special occasions, if necessary, a fuse of a higher voltage group may be selected or two fusey/may
be connected in serial, thus obtaining a higher rated breaking current capacity.

RATED CURRENT /

This value denotes the naming of the fuse. Essentially the selection of the fuﬁsé’ according to
the purpose and the place of use is very important. Heat is one of the most important factors.
For example in the protection of a transformer, if a fuse of In=6 A is suitable outdoors, when
the same transformer is used in a completely closed indoor area, then va"‘fuse In=10 A may be
necessary. In extreme cases where higher current values are necessary; ~f1568 With the same
value connected parallet can be used. But as the two fuses standi;g-/sig;ngjside will give heat to

each other, a specific tolerance level should be set. \{}S
,/—»'/"7")
DERATING FACTOR o

The rated current is the current which a fuse link can carry continuously without altering the time/ ’

current characteristic curve. At higher ambient temperatures as wel! as higher power losses generated
by fuses of very high rated currents, it is necessary to pay special attention to derating factors.

Depending on usage conditions and due to the overheating of the fuse body, it is advisable to
reevaluats the choice of fuse rating and use a fuse with a greater In value.

In fuses that operate with melting fuse elements, the heat of the fuse body is the main factor
that effects the functioning of the fuse. As it functions, the heat produced in the fuse should be
transferred to the atmosphere in an effective way. lf the body of a used. For example, under normal
conditions a fuse In=40 A might be suitable for the protection of a transformer, but if because of
environmental factors the fuse heats excessively, then a fuse of In=50 or 63 A should be used.

As the plants of our day are huge and growing in size, they require fuses with very high In values
for their protection. Meanwhile, as the In value of fuses increase, due to physical limitations of
material and production methods, it becomes very difficult to keep the heat of the fuse at normal
temperatures. Therefore, especially under these circumstances special attention should be given
to the DERATING FACTOR.

Duetotheir high starting currents, inthe protection of electrical appliances such as motors, transformers
or capacitors, fuses with in In values should be selected. In other words, under normal operating
conditions the current passing through the fuse will be approximately half, under 25% overload it will
be about 75% of the in value of the fuse. Generally the nominal current of the fuse should be 2 or 3
times larger then that of the normal circuit current. It is important to keep this fact in mind.

This means the fuses will warm less. As you evaluate, special attention should be given to this
issue. For this reason, on the labels of these fuses both current values are indicated. For example
“250 RC 160" means:

- the nominal current of the fuse In=250 A. {the starting current is taken into consideration)

- the current value of the continuous current through the circuit RC (rated currer t) is 160 A.

¢,
! ]
s U )




MOTOR PROTECTION IEC 60644

The first important criteria in fuse selection is the value and the duration of the INRUSH current of the
motor. The fuse should stand this inrush current. In selecting the fuse from the time-cuirent curves, the
tolerance on current rates given in the standards should not be neglected {x 20% on current value).
The second criteria is the frequency of starting the motor which can lead to the aging of the fuse,
which in turn might result in changes in the characteristics of the fuse, Depending on the frequency
of the period of starting, the In value of the fuse may be uprated. In selecting your fuse, please keep in
mind foliowing: Usually fuse+switch combinations are used for motor protection. If one of the fuses
blow due to a fault, the striker pin initiates the switch to break the current in three phases.

10006

1000

TIME (SECOND)

MOTOR PROTECTION OF M.V, FUSE-AN EXAMPLE

a: Motor inrush current

b Overload relay curve

c: Curve of the fuse

«: Breakingeapachy ofcontactor

e: Instant relay curvel

f: Gurve of the durabiiity of the cable

CURRENT |
Diagram § .
;

The breaking capacity of the fuse should
be greater than the short circuit load of the
establishment.

- The In value of the fuse should be greater
than the nominal power and overload value
of the motor. Derating should be done
according to the medium in which the fuse
will be used, meaning the In value of the fuse
should be increased accordingly.

- The Invalue should be decided upon with an
acceptable margin so that the fuse does not
blow during starting current period,

- Dependingonthe number of starting/shutting
of the motor, there will be material fatigue. In
value should be increased accordingly.

_ = The minimum breaking current (Imin) value

of the fuse shouid be smaller than the value
of point H (see diagram 5).
For the coordination between the fuse and the
protection relay of the switch, and for all the
above listed issues please use the diagram.

M.V. FUSé PROTECTION FOR MOTORS WITH INRUSH
. PERIOD NOT EXCEEDING 6 SECONDS
Number of
Starting/ hour
3 1684 2

§ 2x315 /////

L 506 e

£ _400 S

L 885 LS

u o1s /4

£ a0 y//

|-

777

g 125 P/

100 /////
Sl L
100 300 500 10° 2 5
Motor inrush current (A}

s



RATED CURRENT VALUE OF THE FUSE

MV FUSE PROTECTION FOR MOTORS WiTH INRUSH PERIOD NOT EXCEEDING

15 SECONDS

number of

i e 4 2 Stariing perhour

2x315

500

400

355

3t5

250

200

/.

125 W/

100

500 18° . 5
[ Motor Inrush Current (A)

MV FUSE PROTECTION FOR MOTORS WITH INRUSH PERIOD NOT EXCEEDING

30 SECONDS

number of

32 16 8 4 2 glaring per hour

2x 315

RATED CURRENT VALUE OF THE FUSE

100

500 /s

400 Y/

355 L

315 Y
i

w | -

160 /////

LA/

- //// 300 500 108

2 5
Motor Inrush Current [A)
[
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FUSE PROTECTION OF TRANSFORMERS IEC 60787

All tests and practices show that, when chosen correctly, current limiting h.v. fuses effectively protect
transformers by breaking fault currents.

Various criteria have to be observed in selecting h.v.h.b.c. fuse-links for the short circuit protection of

transformers. Here are some of them:

1- The rated current of the h.vh.b.c. fuse-link must not be less than a certain value so as to protect
operation of the fuse-link from the transformer inrush current on switching on.

2- The rated cutrent of the fuse-link must be fow enough so that the value of the current which might
happen during a short-circuit on the low voltage side of the transformer will not be less than Imin
vaiue of the fuse. This means that the fuse will perform its breaking safely.

3- Therated current of the medium-voltage fuse link must be sufficiently high to premit the overloading
of the transformer and assure selectivity between the fuses on the low voltage side.

4- The rated current of the h.v.h.b.c. fuse-link must be as low as possible so that the fuse can break the
current quickly when a fault occurs in the transformer coils and assure the selectivity between the
fuse and relay at the start of the mv supply feeder.

Taking the above mentioned points into account, selecting the h.v.h.b.c. fuse links in accordance with

the tables below is recommended.

H.V. and L.V. FUSE SELECTING TABLES FOR THE PROTECTION OF
DISTRIBUTION TRANSFORMERS

Rated Voltage Uiy =6/7,2 kV UM‘%OOV Rated Voitage U = 10/12%V Uy = 400V
Trans. | Transtormer [EAA Fusg—~] "LV, Fuse Trans. | Transformer MV. Fuse LV. Fuse
Raled | Rated Curren} | Rated Current | Raled Current Raled | Rated Gurent { Rated Gurrent | Rated Curent
Power ] - Power
:}-—? (KVA} pﬁm.{ﬁ ssc,fi.u\) min. (A)imax. (A) | min. (A} bmax. (A) {KVA} Iprim. (A} sec. (A) Jmin. [A}3 max. (A) | min. {A) | max. (A)
“hj 25 24" 36) 631 63 1 815] 40 25 | 146 36 41 63|35 40
v 50 4,8 72p 10| 18 63| 80 50 28 721 63 16 63 80
’ 75 7o foBE 16| 25 108 | 128 75 431 108 | 10 16 | 100 1 125
100 867 144} 201318 125 | 160 100 ] 58| 1441 16 26 | 125 | 160
125 | 12,0 | 180 25 40 160 | 200 125 72 ) t8p 16 25 1 160 | 200
160 | 154 | 231] 318 | 80 200 | 250 180 § 821 231 20 1315 | 200 | 250
200 ) 192 | 200] 40/ 63 250§ 315 200 | 1151 280 ] 25 1315 | 250 { 315
250 | 24,0 | 380 50 &0 3153 400 250 | 1441 360 |35 50 | 3157 400
61 303 | 455§ 63| 100 4001 500 315 | 18,2 | 4553 40 83 | 400 | 509
400§ 38549 5761 801 125 §00 | 630 400 | 231 ] 5761 50 80 § 500 | 630
500 ;) 4811 7201 100 | 180 B30 720 500 | 289 720§ B3 | 1007 630 | 720
630 | 606 | 810 125 | 260 800 | 800 630 | 364 1 910 80 | 125 ] 800-| 900
800 | 77.0 | 1180 160 | 200 | 1000 | 1200 800 } 482 ¢ 1180 | 100 ; 125 ]1000 | 1200
1000 | 96,2 | 1440 200 : 200 | 1200 - 1000 | 57,7 | 1440 | 125 { 60 J1200 | -
. Vottzge_Un= 151875 1V Uny = 400V | G Uoym 20/24 KV Uy = 400V | \imied, U= 80138 KV gy = 400V
Rateg | Transformer M.V, Fuss LV. Fusa Transiormer M.V, Fuse LM Fuse Transformer M.V, Fuse LV, Fuse
Powsr | Raled Curent | Raled Current] Rated Cursent § Rated Cuirent [Rated Carrent | Raled Current § Ralsd Current | Rated Current] Rated Currant
(KVA}

pam. {A}} sec. (A) Jmin. (A)| max. {ARdmén, (A} [max, (A) ] prm, (AY sec. (A)| min. (A}|max. (A) min, (A)|max, (A} pim. (AY sec. (Ayfmin. (A¥ max. (A} min. {4) imax, (A}
25F 0,95 38 4} 63 ] 31,56 40 a7 36 4| 63 1315 401 056 36 21 63 | 3.5 40
50 1.9 721 63| 10 63 &0 1.4 72) 631 B3 63 80 1,0 2 43 B3 63 80
75 3; t08 10; 0] 100] 125] 22| 108} 631 63 | 100 125 15 108 ; 83| 83 100 ) 128

160 41 144 161 18 te6: 160) 291 144] 0| 10| 15| i80f 19 1444 63 ] 83 125 | 180

125 48] 180 6l 28 166 260 38 180 i0 16 160 2000 24 | 180 | 6,3 10 160 | 200

160 6,1 23% 16 25 200 | 250 4,6 231 16 20 1 200] 2650 31| 234 10 16 200 | 250

200 77| 290f 20i 25| 250 315F 58| 200] 6] 20 | 250 3159 3.8 | 200 | 10 16 | 2601 345

250 96| 380 2513158 315 | 400 7.2 380 20 25 3157 400] 48 ] 360 16| 20 35 | 400

315} 42,4] 455] 25|/316 ] 400 | 500 84| 485F 204 25 | 400 500% 6,41 455 | 16| 25 § 400 | 500

400 153 576 25| 40 500| 630| 11,5 576 25 40 560 630{ 7,7 | 576 18| 25 500 | 830

500 19,73 720 31,5 50 630] 720 | 144 7201 31,5 50 630 720 98 | 720 25 316 630 | 720

630] 2487 gio] 40| 63 ] Bson! e00) 182 990 40| 621 sos| svof 121 [ 10 |ats ] 40 | s00 | S0

4 n0] 308 ) 1160 63 80 ] 1000 12003 234 ¢ 1160} 501 83 11000 1200 | 354 11160 | 401 50 | 1000 | 1260

/ 1600 3867 1440) 80 f00 § 1200) - 289 | 1440 63) 80 11200 - 102 11440 | 40} 50 {1200 -
1250 | 46.1] 1800) 106| 00 - - 361 | 1806) 80} 80 - - 24 (1800 | 50| 83 o
1600 ] 61,6 2304 ] 25| 125 . - 462 | 2304 | 100 100 - - 30,7 12304 1 83| 80 - -
2000 770 2880¢ 80| t60 - - 678 ] 2880 125 ] §25 - - 385 | 28B0 2x50 - -




FUSE PROTECTION OF CAPACITOR BANKS

The existence of humerous types of electrical facilities and unknown circuit parameters usually
complicates fuse selection, When selecting, keep in mind the following criteria:

- The In value of the fuse should be high enough to withstand the continuous maximum foad
current and the allowable harmonic content.

- The In value of the fuse should be able to tolerate the inrush value of the condenser bank.

- Voltage increases caused by temporary situations should not be neglected and for security
purposes, a higher current class fuse should be selected.

- As for practical information, the In value of the fuse should not be lower than 1,6 -2 times that
of the condenser’s fuil load current value.

WIRE AND LINE PROTECTION

It should not be forgotten that wires and lines will be exposed to overloading from Iz;ne to time.
This situation may cause overloads between the In value and Imin value of the fL/I e, eventually
causing extreme heating and damage. For this reason the fuse should be selectgd according to

the maximum load that the -C% can carry.

OTHER POINTS -

- Itis not correct to use a fuse that has-bgen dropped or exposed to any"sort of impact without
testing it. \_//

- In a three - phase installation, unless you are definitely sure that only the biown fuse was
exposed to a faulty current, all three must be replaced, Because the fuses that are not blown
also might have reached a point very close to functioning and their characteristics might have
changed.

- As a precaution, the blown fuse should be changed 5 — 10 minutes after it has blown.

VOLTAGE TRANSFORMER PROTECTION

Because of the low capacity of voltage transformers, h.v. fuses cannot protect the voltage transformer
from their own default currents effectively. More often, they are used to seperate the defected voltage
transformer from the system. The principle in choosing the fuse is to use a fuse big enough to endure
the inrush voltage of the transformer. This means that the fuse shouid be at the most1 =1-2 A.The very
thin melting line used in the fuses with small In values may lead to a “corona” effect. Therefore, the
fuse should definitely be used as far away from earthed metal parts as possible.

THINGS TO INDICATE WHILE ORDERING

Type 1 H220 ~ H221

Indicator : OPT {Optical} or ACT (striker pin)

If ACT, the force of the striker pin ¢ F=B0Q N, F=80 N, F=120 N

Therm| protection :TRM

Rated voltage (Un} kV : from the table

Length {D) mm : from the table

Rated current {In} A : from the table

Example 1- H220/ACT F=80 N Example 2- H2210PT
Un=36 kV D=537 mm ‘-
In=40 A [=31,5kA




POTENTIAL TRANSFORMER PROTECTION FUSE

5,5 kV- 36 KV . Type: GTS pa
twithout indieator, indoor type) A
Mirintim Pre
Rated vollage Vﬂated L D B ’.'e..ak’?g breaking p ower arching - Fem Velght
U (kv cufient 1 o | omm | S0P L coentd toss i resistance | M5
in (Amp) 1 {kA) 2 : W) (A%s) R (mo)
i g 25 1.8 1653
55 5 127 | 205 53 1% 55 55 1556 0.080
o i B 3.1 1,8 2480
721825 5 190 | 205 63 18 12.0 5 =760 0,130
s mer i - ; 8 a8 18 2850 :
785 e 254 723%5 763 — 15 180 55500 1,175
- p - 1 ] 47 1R 3300
188288 IR il Ml DA SN U U SO T I T I PO
I 8 838 _ 1 18 6000
] et 400 | 385 40 16 555 5 565 0,838

* Optonal; if demanded, the fuse can be produced with indicator.
Note: please indicate Un, In and L values while you are giving orders.

2

]

e o

Time {seconds)
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w
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0,1

Type: GTS 1 and 2 A. (without indicator)

M.V. PONTENTIAL TRANSFORMER PROTECTION FUSE

B

4 3 b

£ 500

Current(A) ___




OVERVIEW OF STANDARD AND NON-STANDARD
DIMENSIONS OF H.V. FUSE DIMENSIONS

Rated Current (A)
Rated | Body | o | 5 | 4 lga|10 |16 | 20 | 25 (315|406 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315
voltage ifenglh{mm) ’ !
36KV
WK | 442 442 X 253 242 ¥ 068 442 % 086
36kv | 367 967 ¥ @53 367 X 068 367 % 086
Caekv | 292 | 292253 29 ¥ 068 290 % 086

24KV
2KV | 537 442 % 05 442 x 068 7w x a8
26kv | 367 367 x @53 367 x 968 367x088 |
24KV | 292 202 x 053 200X D68 | 292x 085 .——\\m/
av | ofe2 | teexmsy | teexose wexos | S

T

175KV
175KV | 537 537 x 953 537 x (368 537 x 86
KV | 442 442 X 953 442 x 68 442 086
15k | 202 292 x 053 292 x 368 292 085
Ak te2 | fe2xgss | 192x068 192 x 28
12KV |
126V | 537 537 x 53 537 x 068 537 x 986
12KV | 442 442 x 253 442 x 968 442 x 068
12k | 367 367 x 253 367 x 068 367 x 86
12KV | 192 192 x €63 192 x 1068 192 X 386
7.2k |
2KV | 537 537 x 253 537 x 068 537 x 86
kv | 42 442 053 442 x 168 442 x 286
72V | 367 367 x 953 367 x 068 367 x 986
TRV | 292 292 x 053 292X %mﬁ 292 X 86
LN
| L/.l/\

EQJU{
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SIGHERUNGEN/FUSES
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HHZ-BV 12-36 kV

Bucoxosonroeu npegnasurenu Cp.H. - LunuHapnynu

Twn

Type

Type

Knac
Betriebsklasse
Class

HomuHanHo HanpexeHue
Bemessungsspanhung
Rated voltage
Pazmep

© Grofe
Size
HoMm. N3KMoYBaTENHa cNocoOHOCT
Bemessungsausschaltvermogen
Rated breaking capacity

CraHpapT

Standard

Standard

YenoBKA Ha npunoxeHue
Betriebsbedingungen
Service conditions
MpoayKToB KoA
Artikel-Nummer
Article-Number

Abmessungen / Pasmepu
Dimensions

Zelt/Strom-Kennlinien / BpeMeTOKOBH KpUBY

Time-current curves
purchiassstrom-Diagramm

HH-Sicherungseinsitze - zylindrisch
HV-Fuse-Links - cylindrical

HHZ

BV - Teilbereich zum Schutz von
Spannungswandiern (VT}
Back-Up for Voltage / Potential
Transformer Protection (PT)

12 -36 kv
Bux yeprexure

siehe Abmessungen
see dimensions

AC 63 kKA @ Ur < 36 kV
AC 40 kA @ Ur = 36 kV

IEC 602821

Mpunoxexue - 3aKPUT MOHTaX Cbf. §21
Innenraumanlagen gem. § 2.1

Indoor applications acc. § 2.1

Bux pazmepute

siehe Abmessungen

see dimensions

CouAabpXKaHue
Inhalt
Contents

H44011-20 Rev. &
H44011-30 Rev. 5

H44011-40 Rev. 6

Cut-off current diagram / Fpadbuka Ha H3KNHOYBaHe

Elektrische Daten

Electrical datal EnexkTpu4ecku XapakrepucTuki

Erlduterungen [ MosacHeHuA
Explanations

H44011-50 Rev. 6

TechDat Rev. 0

TechDatHH Rev. 0
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SICHERUNGENFUSES

HHZ-BV 12 -36 kV

Pasmepn
Abmessungen
Dimensions
305 %‘;i‘i A
A, l
| |
) {.
%k v*“ m‘ ;‘_‘9. % ‘A %
A :
74
S J G i3
’f“f %ﬁ % e
i . S &% :‘; .i\-—f'
by A
U, | Artikel Nr. , | ot D
FpoaykT Ne
[kV] Article No. [A] [mm] [mm]
612 30 440 11 0,1-6,3 160 22
30 441 11 0,1-63 280 22
10/24
30 443 11 01-2 250 22
20/36 30 442 11 01-2 418 36,5

H44014-20 / Rev. 6/ 17/11/20.10.2017
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SICHERUNGEN [ FUSES

| HHZ-BV 12 - 36 kV
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Bpeme Ha cTonsAsaHe
Virtuelle Schmelzzeit
Virtual Pre-arcing time

(J. RS Prospectiv

gy dtrrént 1
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HHZ-BV 12 -36 kV

SICHERUNGEN { FUSES

Mpadrka Ha M3KMOUBaHe
Durchlassstrom

Cut-off current
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SIOHERUNGEN/FUSES

HHZ-BV 12 -36 kV

EriexTpUYeCcKU XapaKTepucTUKA
Elektrische Daten
Flectrical data

o Haporee | Tpaprls Howrm Mmoo O o s
Bemessungs- Artikel Nr. Bem gs- Kiai Schmelz- Ausschali- Lelstungs- Ifallwider-
spannung strom Ausschalistrom integral integral abgabe stand
Minimum Pre arcing Totat /
Rated voltage Articie No. Rated current | breaking current Ptvalue Ptvalue Power loss Cold resistance
[kv] A (Al A% A% \ R [m0)
0,1 1,5 0,035 0,35 2,0/ 20000
0,3 3.1 0,36 3,6 4,0 3800
0,5 4,0 0.4 3.4 10 3490 )
06 48 06 5.1 /13 2930 52
5112 30 440 14 1 8 1,8 13 2,5 1650/-} )
2 16 2,9 2T~ 9,0 1300 }
3,15 25 8,2 55 7 o— | 735 ‘
4 32 17 Vg0 14 540
5 40 29 {118 18 410
6,3 50 47 150 25 325
0,3 1,5 0,035 0,35 4 40000
0,3 3,1 0,36 36 7 7700
0,5 40 0,4 3,4 1,8 6980
0,6 48 0,6 51 2,3 5880
10124 3044111 1 8 1,8 13 4.2 3300
30 443 11* 2 16 2.9 21 16 2600
3,15 25 9,2 55 22,5 1470
4 32 17 90 28 1080
5 40 29 116 35 820
6,3 50 47 155 48 650
0,1 1,5 0,035 0,35 7 64000
0,3 3.1 0,36 38 11 12500
0,5 4,0 04 34 29 10500
20138 30 442 11 0,6 4,8 0,6 5.1 3,6 8800
1 8 1,8 13 6,3 5000
2 16 2,9 21 24 3900
* = only upto 2 A
*=camo o2 A
H44011-50 / Rev, 6 / 17/11 / 20.10.2017
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NPEONA3WTEIM 3A 3ALLMUTA HA TPAHCOOPMATOPHU
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Hom. MuH. TokHa | 3aryBa | [xaynos
How. TOK L D Wakniousarenta nakreHBaHe Ha uHTErparn Cryaetio Terno
HanpexXeHve n mm | mm Bbs;:nor:om 13 MOLHOGT 2t cbnpé)mBgeHme (ko)
U
V) | (amp) (kA) (A) W) | (A%) (m2) }
1 127 1 20,5 63 8 2.5 1,8 1650
5,5 2 16 8,0 2.9 1300 | 0.090
1 190 | 20,5 63 8 3,1 1,8 2480 /
7,2/1825 5 16 120 1 2.9 21007 | @10
1 254 20,5 63 3 3,8 1,8 2850/ 1175
2 16 18,0 29 '

) 1 |400 36,5 40 8 6,3 18 |
36 2 16 278 | 29 3900 0,935
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iPH Institut "Priffeld fur elekirische Certificate No. 07267-17-0663
Hochlelstungstechnik” GmbH

tandsberger Aliee 378A, 12681 Berlin, GERMANY Copy No. 1

Member Laboratory of the

SHORT-CIRCUIT TESTING LAISON (STL
Member of CESEGROUP

TYPE TEST CERTIFICATE

OF COMPLETE TYPE TESTS

TEST OBIECT: High-voltage fuses - Current-limiting fuses
DESIGNATION: 30 441 11
Rated voltage: 24 KV  Rated current of the fusedink:  05,2and 63 A
Rated frequency: 50 Hz Rated breaking cutrent: 63 kA
SERIAL NO. Test samples h
MANUFACTURER SIBA GmbH X
Borker StrafBe 20-22 .
44534 LOnen
GERMANY /
7
CLIENT SIBA GmbH i H,,f

Borker Straf3e 20-22

//
44534 L0nen -
GERMANY
DATE(S) OF TEST 21 September 2017, 5 October 2017
TESTED BY IPH Institut "Priffeld for elektrische Hothleistungstechnik” GmbH

The apparatus, constructed in accordance with the description, drawings and photographs
incorporated in this certificate has been subjected to the serfes of proving tests in accordance with

[EC 60282-1: 2009-10+A1: 2014, Sub-clause 6.6

This Type Test Certificate has been issued by IPH following exciusively the STL Guides.

The results are shown in the record of Proving Tests and the oscillograms attached hereto.
The values obtained and the general performance are considered to comply with the above
Standard(s) and to justify the ratings assigned by the manufaciurer as listed on the ratings page.
The Certificate applies only to the apparatus tesied The responsibility for conformity of any
apparatus having the same designations with that tested rests with the Manufacturer,

This Certificate comprises 61 sheets In total.

Oniy integral reproduction of this Certlficate, or reproductions of this page accampanied by any page(s} on which
are stated the endorsed ratings of the test object are permitted without written permission from
iPH Institut "Proffeld fir elektrische Hochielstungstechnik” GmbH,

Ha ocHoBaHune un.36a an.3 ot 301

arge

Independent test laboratory accredited by the Genman Accreditation Body DAKKS, Deutsche Akkreditierungsstelle ' D Akks A
GmbM, In the fields of high-voltage switchgear and thelr companents, eables and conductors a3 well as industial .
low-voltage apparatus. . Deutsthe

Institut Pristfeld fr elekirsche Hochielstungstechnlk® GmbH (PH Eer!ln)ls f ?ubs}glgary\nfCESﬂl SpA Milan 'gk#{?férl‘g;“g%f;g’“e
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TYPE TEST CERTIFICATE NO. G7267-17-0663 SHEET 3

1. Present at the test

Mr.  Georgias IPH test engineer in charge
Mr.  Moritz IPH test engineer
Mrs, Hauschiid {PH test engineer
Mr.  Schaefer Test engineer FGH Engineering & Test GmbH
Mr  Krawer Test engineer FGH Engineering & Test GmbH
Mr Wilhelm SIBA GrabH
I
=

2. Test performed

Breaking tests (Test dutes 1, 2, 3)

Y, ‘ 232
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3, Identity of the test object

3.1 Technical data and characteristics

Test object High-voltage fuses - Current-limiting fuses
Type: 30441 M1
Marnufacturer SIBA GmbH
Borker Strafle 20-22
44534 L0nen
GERMANY
Sarial No: Test samples
Year of manufacture: 2017 S
e
Rated characterstics: Rated voltage % 24 kv
Rated current of the fuse-link 05 2and 63 A
Rated frequency 50 Hz
Rated breaking current 63 kA
Class Back up
Transient recovery voltage U/t 047 kV/us
i U, 425 kv
Characteristics; Striker characteristic None
Length 280 mm
Note:

The fuses are part of alhomogeneous serles 05 A/ 1A/ 2A/315A/4A /5 A/ 63 A
according to [EC 6028P-1, Sub-clause 664,

Rated current of the flse-ink & | 05 | 1 2 1315 4 s | &3
Minimum breaking curerf | A 4 | 76 115 | 25 | 32 | 40 | s0
Parallel melting e]em/eﬁts 1 1 1 1 1 i 1
1/S — A/mm? | 1684 | 1512 | 2515 | 2228 | 2079 | 1989 | 1965

SHEET 4
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3.2 |dentity documents

The manufacturer confirms that the test object has been manufactured in compliance with the
drawings glven In this document IPH did not verify this compliance In detall
The identity of the test object is fixed by the following drawings and data submitted by the client:

Name of drawing Drawing No, Date of drawing | Author Notes
HHZ-BV Fuse-link for Potentlal | 30 441 11. 0610417 SIBA GimhH Sheet 59
Transformers 24kV

Melting Element 30 441 01 051017 SIBA Gmbl Sheet 60
HHZ-BV 6-36 kV H44011-30 131017 SIBA GmbH Sheet 61
Virual Pre-arcing time Rev, 4

Prifpratokoll 8623 180717 SIBA GmbH 1)

Artikel Nummer 3044111

Un 10724 kVIin 05 A

Profprotokodl 6711 130314 SiBA GmbH 1)

Artikel Nummer 3044111

Un10/24kKWIin 2 A

Profprotokoll 8624 180717 SIBA GmbH 1)
Artikel Nummer 3044311

Un10/24kWIh315A

Priifprotokoll 8626 190717 SIBA GmbH )

Artikel Nummer 3044111 /
Un10/24kVIn63 A A A
Wickelkéirper 29,2 mm 30376114 | 170517 |sBAGmbH \ |17
Isolierrohr 30440 11-1 170517 SIBA GmbH 1)

Test Repart L15033 15.05.15 FGH GmbH 1)

1) Thase documents were submitted for the identification of the test object They are not part
of this test document and are retained in the IPH archives,

Entry of test object at IPH: 13 September 2017

SHEET 5
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4. Breaking tests

4.1 Test laboratory

FGH, High-power test laboratory {Test duty 3)
IPH, High-power test laboratory, test bay 2 (Test duties 1, 2, 3)

4.2  Normative document

IEC 60282-1: 2009-10+A1; 2014 Sulbclause 66
——Q

=
4.3 Required test parameters 7
Test duties
Parameters 1 2 3
Powerfrequency recovery voltage kv 208 209 240
Prospective current kA 630 - 00076 /
0.05
Current at initiatiop of arcing/ |, - 085 to 1.06 -
i Power factor - 0.07 t0 0.15 04t0 06
f Test frequancy / Hz 50
I |Prospective TRV / U kv 425 440 |Not specified
:: U/t KV/us 047 0.167 to 0.125 |Not specified
Malntained vol;é‘lge after breaking 5 =15 > 60
Number of {Eﬁ/TS 3 3 2

4.4  Test arrangement

The breaking tests were performed with single-phase altemating current and with single fuses,
The fuses to be tested were mounted on a rigid earthed metal structure in the normal service
position according to [EC 60282-1; 2009-10, Sub-clause 6.6.1.5,

SHEET 6
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45 Test and measuring circuits

Technical data of test circuits

Tost requirement Breaking tests in test duty 1
Test No 117 364510 117 3652
Number of phases (Test circuil 2
Number of poles/phases {Test object) 1
Test frequency Hz 50
Power factor €os ¢ «0.15
Generator, grid Not earthed
Farthing conditons Short-cireult transformers Farthed

M8 MS L Tr

AN

e

E Power supply

MB Master breaker

M5 Making switch

L Current limiting reactor
r Shori-circult transformer

Figure 1. Test circuit diagram

Technical data of measuring drcuits

U Testobiect

s
o

7T

1]

Measuring points

Current measurement

Voltage measurement
C. TRVelements

Measuring | Symbol in the | Measuring guantity Measuring sensor/device
point oscillograms
i i Breaking cuirent Shunt
2 u Voltage RC divider

Recording Instument: AD 3000 multichannel transient recorder system

SHEET 7

<
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Test and measuring circuits (continued)

Test requirament Breaking tests, test dutles 2 and 3
Test No. Test duty 2 117 362410 117 3638
Test No. Test duty 3 117 3639 to 117 3644
Number of phases {Test circuit) 2
Number of poles/phases (Test ohject) 1
Test frequency Hz 50
Power factor cos ¢ 05
Earthing Network Not earthed
conditions Shert-circult transformer Farthed
NN
w
RL
AN :
o 2
)
bh
W
E Power supply voltage circult (network) U Voltage measurement
MB Master breaker | Current measurement
MS Making switch 1-2 Measuring points
L Current limiting reactor R, L Load elements
™ Short-circuit transformer TO Test object
Tr2 Transformer of the load circult Ry Damping resistor

Figure 2: Test circuft diagram, test dutles 2 and 3

Technical data of measuring circuits

SHEET 8

Measuring | Symbol in the Measuring quantity Measuring sensor/
point oscillograms device
1 i Breaking current Current transformer
2 u Voliage RC divider
Recording instrument AD 3000 multichannel translent recorder system
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Test and measuring circuits (continued)

—IT 0

| Fuse-ink under test
§

]
—
-

SHEET 9

Test requirement Breaking tests, test duty 3
Test No. 115-127/ 60 to 62
Number of phases (Test clrcuit) 2
MNumber of poles/phases (Test object) 1 \;?
Test frequency Hz 50 ‘;:—_;—_/%
Pawer factor cos ¢ 053 .
Darnping resistoy ka 451
Earthing Network Not earthed
conditions Short-circuit transformer Earthed /
High-voltage Circuit
Circuit-  Testing Gircuit- Test /
breaker transformer X, R breaker object /

|

Figure 3: Test circult diagram, test duty 3

Technical data of measuring circuits

Measuting | Symbol in the Measuring guantity Measuring sensor/
point oscifograms device
1 i TO Breaking current Current transformer
2 U Netz Voltage Voltage transformer
3 uTO Voltage Capacitive voltage divider

.

/
J

4
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46 Testresults

Test duty: 1

Date of test: 15 September 203-&

Test circuit: See Sheet 7 e.:\—l\

Conditlon of test object before test: New ’

Prospective transient recovery voltage: U= 429 kv ;=83 us U/t = 0517 kA s
Fest No, 117 3647 117 3648 117 3649
Test sample No, T 17 18 19
Rated current of fuse-fink A 63 6.3 63
Resistance ma 643 644 645
Test voltage kv 21 21 21
Prospective peak current kA 163 163 163
Prospective breaking curment |, kA 63.5 635 63.5
Pawver factor cos ¢ 0.06 0,06 0.06
Making angle i oal, 68.4 743 518
Inftiation of ardng afier voltage zero I g, 76,7 79.3 52.0
Cutoff current / A 891t 1506 1776
Melting time / ms 0.46 - 0,007
Arcing time / ms 005 0.06 0.010
Operating time ;f /’T‘hs 051 0. 0,017
Meliing integral ' / Als 50.8 27.0 8.26
Arging integral / Als 7.11 416 5.67
Operating Integral [ Als 58,7 68.9 17.1
Arcing energy N kVAs 0.85 1.74
Peak switching voltage kv 66.6 989 734
Recovery voltage kv 209 209 208
halntalning voltage after breaking s 15 15 15
Fuse opetated corect ¥/ y ¥ y
Switching voltage us £ permissive value y/n ¥ % y
Current limiting fid < cut-off characteristics) y/n y y y
Emission of flames or sand y/n n h n
Damages (external) 20 n n n
Operation of striker correct y/n y % y
Evatuation 0K oK oK

Notes;

OK - Passed

Test No. 117 3645, current setting at 53 %

Test No, 117 3646, voltage operation

Condition of test object after test:

It was possible to remove the fuse-link in one plece after operation.




BERLIN

TYPE TEST CERTIFICATE NO. 072€7-17-0663 SHEET 11

Test results (continued)

Test duty: 1
Date of test 15 September 2017 ‘_,22
Test circult: See Sheet 7 /27
Condition of test object before test: New
Praspeciive transient recovery volage: Ue= 429 kv ;= 83 us Ut = 0517 k\[/p'g
Test No. 117 3650 117 3651 177 3652
Test sample No, 20 21 22
Rated current of fuse-link A 05 05 0.5
Reslstance me 7460 7460 739G
Test voltage kv 21 21 21
Prospective peak cumrent kA 163 163 163
Prospective breaking current | kA 635 63.5 635 S
Power factar cos @ 006 0.06 0.06
Making angle %], 47 79 88
initiation of arcing after voltage zero ogl, 47 79 /Ba"—“:\\m)
Qutoff current A 688 1034 [ar
Qperating time ms 0.019 0.017 0019
Peak switching voltage kv 296 237 298
Recavery voltage kY 208 209 209
Malntaining voltage after breaking s 15 15 15
Fuse operated comect v/n y y y
Switching voltage us < permissive value y/n ¥ y ¥
Currert limiting (id < cut-off characteristics) 74 y y y
Emission of flames or sand y/n n n n
Damages {extemal y/n n n n
Operation of striker correct y/n y ' ¥
Evaluation oK. oK oK
Notes:
OK - Passed

Condition of test object after test:
It was possible to remove the fuse-link in one piece after operation,
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Test results {(continued) R

Test duty: ? f;:’%

Pate of test 15 September 2017 ’

Test dircuit See Sheet 8

Prospective fransient recovery voltage; Ue= 445 KV t3= 345 us Ut = 0129 kv/ us
Test No, 117 3625 117 36206 117 3627
Test sample No. 1 2 3
Rated current of fuse-fink A 63 63 6.3
Reslistance me: 637 638 638
Test voltage kv 210 210 210
Prospective peak curent A 729 729 729
Prospective breaking current, » A 271 271 271
Power factor cos ¢ | 0,03 0.03 0.03
Making angle / %el, 7.2 140 486
Initiation of arcing aftervoltagefzero og}, 675 75.1 66,1
Melting current i / A 235 237 240
Cut-off current ’ . A 241 237 251
AN ] 0.87 0.87 0.89
Melting time / ms 3.35 3.39 3.40
Arcing time ; / ms 6.26 559 6.22
Cperating time [‘\—’ ms 9.61 8.98 9.63
Meling integral Als 454 467 46.3
Ardng integral Al 110 65.5 38,9
Operating Integral Als 155 113 145
Arcing energy kvias 229 19.0 219
Peak switching voltage kv 548 62.0 63.3
Recovery voltage kv 21.2 21.0 21.0
Maintaining voltage after breaking s 60 60 60
Fuse operated correct y/n ¥ ¥ ¥
Switching voltage us < permissive value y/n y y y
Current limiting (id £ cut-off characteristics) v/ y y ¥
Emission of flames or sand y/n n n !
Damages {external) 176 n n n
Operation of striker correct y/n ¥y y y
Evaluation OK OK oK

Notes:

OK - Passed

Test No. 117 3624, current setting

Condition of test object after test:

[t was possible to remaove the fuse-link in ane piece after operation.

SHEET 12
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TYPE TEST CERTIFICATE NO. 07267-17-0663

Test duty: 2 =

Date of test 15 September 2017 |

Test circuit: Ses Sheet 8

Prospective transient recovery veltage: Uc= 45.7 kY t;=342 ps U/t = 0134 KW/ us
Test No. 117 3631 117 3632 117 3633
Test sample No. 6 7 8
Rated current of fuse-ink A 2 2z 2
Resistance mo 2632 2566 2513
Test voltage kv 21.0 210 210
Prospective peak curent A 168 168 168
Prospective breaking current |, A 63.0 63,0 63,0
Power factor cos ¢ 0.04 0,04 0,04
Making angle vel, 288 4.14 414
initiation of ardng after voltage zero oel, 639 67.3 67.3
Metting current ig A 564 577 577
Cutroff current A 65.9 67.9 /" 675
i /1, 090 092 (_-—o0m
Melting time ms 3.39 351 351
Ardng time ms 737 6.65 7.24
QOperating time ms 108 10.2 108
Meliing intearal Als 2.65 2.78 2.80
Arcing integral Als 16.0 1.6 15.2
Operating integral Als 186 14.4 180
Arcing eneray KVAs 7.38 6.82 740
Peak switching voltage kv 44,7 51.1 46.3
Recovery voltage kv 21.0 209 209
Malntaining voltage afier breaking s 60 60 60
Fuse operated comect y/n y y y
switching voltage us £ permissive value yv/n y y y
Current limiting (id < cut-off characteristics) y/n ¥ % y
Emission of flames or sand y/n n n n
Damages (external) y/n n n n
Operation of striker corect y/n y y ¥
Evaluation oK OK OK
Notes:

OK - Passed

Test No. 117 3630, current setiing

Condition of test object after test:

It was possible to remove the fuse-link in one piece after operation.

SHEET 13
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Test results {continued)

Test duty

Date of test:

-

15 September 2017

Test cheult See Sheet 8

Prospective transient recovery voltage: U= 443 kv =321 ps U/ = 0138 kA s
Test No. 1173635 1173636 1173638
Test sample No. 9 10 12
Rated current of fuse-iink A 05 05 05
Reslstance me 7320 7430 7180
Test voltage kv 21.0 210 21.0
Prospective peak curent A 55.6 556 55.6
Prospective breaking curmrent§, A 235 236 236
Power factor cos ¢ f 013 013 0.13
Making angle f ogl, 139 1.08 738
Inidation of ardng after voltage zero f gl 715 63.2 63.5
Melting curent i A 201 20.2 20,9
Cut-off current A 26.7 2686 263
I /1y / 0.85 0.86 089
Melting time j ms 3.21 3.45 3.12
Arcing time 7 ms 646 6.93 7.09
Operating time 4 ms 9.67 104 10.2
Melting integral Alg .36 0,34 0.37
Arcing Integral Als 1.89 219 257
Operating integral Als 2.24 253 2,94
Arding energy kvAs 245 255 267
Peak switching voltage K 482 463 44,2
Recovery voltage kv 215 216 216
Maintalning voltage after breaking s 60 60 60
Fuse operated correct y/n y y y
Switching veltage us < permissive vajue y/n y y ¥
Current limiting {id < cut-off characteristics) y/n y ¥ y
Emission of flames or sand y/n n n n
Damages (external) y/n n n n
Cperation of striker comrect y/n ¥ y y
Evaluation oK oK oK

Notes:

OK - Passed

Test No. 117 3634, current setting

Condition of test object after test:

It was possible to remove the fuse-link in one piece after operation.

SHEET 14
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Test results {continued)

Test duty: 3
Pate of test: 15 September 2017
Test drcuit: See Sheeat 8
Test No. 117 3640 117 3641
Test sample Ne. 13 14
Rated current of fuse-link A 6.3 63 )
Resistance me 645 646
Test voltage kv 241 241
Prospective breaking current A 50.0 500
Power factor cos ¢ 043 043
Melting time ms 225 228
Arcing time ms 393 3.63
Operating time ms 264 265 ) //:/\_/
Metiing Integral Als 488 503 y2d
Arding integral Als 68 5.85
Operating integral Als 56,0 564
Peak switching voltage kv 338 335
Recovery voltage kY 241 241
Maintalning voltage after breaking s 60 60
Fuse operated correct y/n y y
Switching voltage us < permissive value y/n y y
Current limiting (id < cut-off characteristics) ¥/n y y
Emission of flames or sand y/n n n
Damages (external) y/n n n
Operation of striker correct y/n ¥ y
Evaluation QK oK
Notes:
OK - Passed

Test No. 117 3639, curent setting

Condition of test object after test:
It was possible to remove the fuse-link In one piece after operation.
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=

Test results (continued)

Test duty: 3

Date of test: 15 September 2017

Test drcuit: See Sheet 8

Test No. 117 3643 117 3644
Test sample Na. 15 16
Rated current of fuse-link A 2 P
Resistance me 2588 2496
Test voltage kv 249 249
Prospective breaking cumrent | A 160 16.0
Power factor cos o 043 .43
Melting time : ms 145 14.3
Arcing time ms 2.25 251
Operating time ms 16.7 16.8
Melting integral Als 339 3.27
Ardng integral Als 0.46 055
Operating integral ] Al 3.77 3.72
Peak switching voitage [ \ kv 40.4 36.8
Recovery voltage } \ kv 249 249
Maintaining voltage after breaklng / s 60 60
Fuse operated correct / ¥/n y ¥
Switching voltage us < pbarm_l;ixé value y/n y y
Currentt fimiting (id ;(pt_vgﬁ characteristics) y/n ¥ y
Emission of flames 6r sand y/n n n
Damages (external) y/n n n
Cperation of stiiker correct y/n y y
Evaluation oK oK

Notes:

OK - Passed

Test No. 117 3642, current setting

Condition of test object after test;
it was possible to remove the fuse-link in one piece after operation.
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Test results {continued)

SHEET 17

Test duty: 3
Date of test 16 January 2013
Test dreult See Sheet 9
Test No, 115-12/ 61 62
Test sample Ne. 17 18
Rated current of fusedink A 1 1
Resistance me 3760 3600
Power factor €os ¢ 4.56 0.56
Prospective breaking current RMS} A 757 757
Pre-arding / Meltdng time ms 330 35,5
Ardng time ms 413 209
Arcing Joule Integral Als 030 0.06 y
Max, switching voltage kv 358 374 - /\
Power freguency recovery voltage kv 245 e “"—_”"24'5"‘/
Duration of power frequency recovery voltage s » 60 / )y 60
Fuse operated correct y/n y e ¥
Switching veltage us < permissive value y/n y y
Emission of flames ar sand y/n n n
Damages {extemnal} y/n n n
QOperation of striker correct y/n y y
Evaluation OK oK
Notes:
OK - Passed

Test No. 115-12/60, current setting

Condition of test object after test:

It was possible to remove the fuse-link in one piece after operation.

e
S
e
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5. Evaluation of test

The fuses were capable of comectly breaking in test duties 1, 2 and 3.
It was possible to remove the fuse-links in one piece after operation,
The fuse-iinks had not emitied flames,

The striker operated correctly.

Alter the fuses had operated, the components of the fuses were in the original state.

The test object has PASSED the breaking tests,
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6. Time-current characteristic tests

6.1 Testlaboratory

Low-voltage test laboratory, test room 4

6.2 Normative document

IEC 60282-1: 2009-10, Sub-clause 6,7

6,3 Required test parameters /

Test voltage Any

Time range S 001 to 600
Test frequency Hz 50

Number of tests 1

64 Testarrangememni

The tests were performed with single-phase alternating current and with single fuses.
The fuses to be tested were mounted In a fuse holder as in normal service,




IPH il

BERLIN

';Fﬂ“ i e e s e S e S
§* TYPETEST CERTIFICATE NO. 07267-17-0663

6.5 Test and measuring drcuits

Technical data of test circuits

Test requirement

Time-current characteristic tests

417 7805 to 417 7836

Test No.
Number of phases (Test circult) 2
Number of poles/phases {Test cbject) 1
Test frequency Hz 50
Generator, grid Not earthed
Earthing conditions
Short-circult fransformers Earthed

E Power supply

MB Master breaker

MS Making switch

L Current limiting reactor
Tr Short-circuit transformer

Figure 4: Test circult diagram

Technical data of measuring circuits

U Test Object

1-2 Measuring points

Current measurement

U Voltage measurement

Measuring | Symbol In the Measuring quantity Measuring sensor/
point osdllograms device
1 i Breaking current Shunt
2 1] Voltage RC divider

Recerding Instrument BE 256 multichannel transient recorder system

SHEET 20
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6.6 Testresults
Test duty. Time-current characteristic tests
Date of test 5 Qctober 2017
Tast circuit: See Sheet 20
Condition of test abject before test: New
Ambient temperature: 21 °C
Test No. 4177805 § 4177809 | 4177810 | 4177811 | 4177812 | 4177836
Test sample No. 1 2 3 4 5 6
Rated current of fuse-fink A 0.5 05 05 05 05 05
Test voltage A 210 250 250 245 245 245
Test current A 2,85 317 435 353 73 1.95
Ratlo 57 xIr 64 xIr 87 x1Ir 7xlr 146 X1r 39xk
QOperating time ms yi141% 13143 2341 93.7 130 600000
Resistance 0 731 691 734 7.08 7.5 727 /
Mote 1) 1) - - - 1) /
£valuation oK OK OK 0K oK OK ) ,-/
Motes:
OK - passed

1) No operation

The test object kept the time-current characteristics.
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4 SHEET 22
Test results (continued)
Test duty: Time-current characieristic tests
Date of test: b October 2017
Test circult See Sheet 20
Condition of test object before test: New
Amnblant temperature: 21°C
Test No. 4177813 | 4177814 | 4177817 § 4177818 [ 4177819 | 4177820 | 4177835
Test sample No. ' 1 2 4 5 & 7 8
Rated cuirent of fuse-link A 2 2 2 2 2 2 2
Test voltage A 245 245 245 245 210 170 125
Test current A 6.1 5.7 665 12.3 98 78 4.2
Ratio 30xdr | 29xir | 33xIr | 62x0r | 49xIr | 40xir | 21 x¥
Operagng time ms 635 13141 658 244 43.0 929 ¥600000
Resistance Q 259 2.58 26 253 267 2.59 262
Note 1) 1) il - - - 1)
Evaluation OK aK OK OK oK OK oK
Notes;
OK - passed

1) No operation

The test ohject kept the time-current characteristics,
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Test results {continued)

SHEET 23

Test duty; Time-current characteristic tests
Date of test 5 October 2017
Test dreuit: See Sheet 20
Condition of test object before test: New
Amblent temnperature: 21°C
Test No. 4177821 | &177822 | 4177823 | 4177824 | 4177825 | 4177834
Test sample No. 1 2 3 4 5 6
Rated current of fusedink A 345 315 315 315 315 315
Test voltage v 170 210 255 270 320 129
Test current A 84 114 14.5 155 186 48
Ratic 31 xIr 29 x1ir 33xlr 62xlIr 49 xIr 15 xir
Operating time ms »3338 343 634 53,6 337 »600000
Resistance 0 1.43 1.44 145 1.45 143 144
Note 1y - - - - 1)
Evaluation oK oK oK oK oK oK [
Notes; /
OK - passed /

1) No operation

The test object kept the time-current characieristics,
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Test results (continued)

Test duty: Time-current characteristic tests
Date of test: 5 October 2017
Test drcuit: Ses Sheet 20
Condition of test object before test New
Amblent temperature: 21 °C
Test No. 4177826 4177827 4177828 4177829
Test sample No. 1 2 3 4
Rated cument of fuse-link A 6.3 6.3 6.3 6.3
Test voltage v 320 370 404 450
Test cument A 174 24,2 26,6 29.6
Ratlo 28xhr 38xIr 4.2 XIr A7 Xl
Operating time ms 235 113 931 644
Resistance ¢} 0.651 0.652 0.659 3,651
Note - - - -
Evaiuation OK OK oK oK
Test No. 4177830 4177831 4177832 4177833
Test sample No. 5 6 7 8
Rated current of fuse-link A 63 63 6.3 6.3
Testvoltage v | 306 257 220 155
Test current Al 198 . 163 14.1 102
Ratio / 34X 26 xIr 2.2 xIr 16%Ir
Operating time fns 284 947 13506 1600000
 {Reslstance /o | oesi 0.649 0.653 0,655
: Note / ’ - - 1} 1)
Evaluation [ oK oK oK oK
Notes:
OK - passed

1) No operation

The test object kept the time-current characteristics.

NI
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7. Temperature-rise tests and power-dissipation measurement

7.1  Testlaboratory

Low-voltage test laboratory, test room 7

7.2 Normative document

[EC 60282-1: 2009-10+A1: 2014, Sub-clause 65

7.3 Required test parameters

The tests shall be made with 100% of the rated current of the fuse-tink

7.4 Test arrangement /

The fuse to be tested was mounted in a fuse holder as In normal semce The connections to the
test circuit were according to IEC 60282-1: 2009-10+A1: 2014, table 1 g

See Photo 4, Sheet 29
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7.5  Testresults

Date of test: 7 November 2017

Rated current A - 6.3
Resistance of fuse mQl - .65
Test current Al - 63
max permissible Temp.rise K} Temperature rise K]
Upper terminal 65 224
Upper contact &5 51.8
Tube 115 109.8
Lower contact 65 47.3
Lower terminal 65 21.7
av. Amb. -Temp. [ - 269
Voltage drop v - 8,03
Power dissipation (1% - 50.6

7.6  Evaluation of test

The permissible temperature |§‘T|]t5 and temperature rises for components and materlals according

to IFC 60282-1; 2009-10, table 6 were not exceeded,
1
H

The tesis have been PASSED,

SHEET 26
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8. Photos

Photo 1:  Test samples 05 A after tests

Photo 2:  Test samples 2 A after tests
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Photo 3: Test samples 6.3 A after tests

SHEET 28




BERLIN

TYPE TEST CERTIRCATE NO, 07267-17-0063 SHEET 29

Photo 4 Fuse during tempetature-rise test

2
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9, Oscillograms

Test No: 1 17362_11

600 A

406 A

200 A,

200 A

-400 A

-600 A

80 kv

50 kv

40 kv

20 kv

=20 kY

40 kv

-60 kV|

-80 KV

v R
-3.248 ms 141.6 ms
<- 144.8 ms (20.00 ms/Div) -> }
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Test No: 1173625

300 A

200 A

100 A

B0 KV

80 kv

40 KV

20V

20 KV

40 kV

-6 kY|

éh
-2.583 ms

<~ 120.5 ms (20.00 ms/Div} ->

126.8 ms
-
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Test No: 1173626

250 A

200 A

150 A

0o A

50 A

80 kV]
50 kv
1 40 kv

20 kv

20 kv|

B0 kv

B0 kv

828.7 us 41.85 ms
<~ 41,02 mes {5.080 ms/Div} -> |
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Test No: 1173627

250 A

200 A

150 A

150 A

A

80 kv

60 kK

A3 kY

20 &V

-60 kV]

BOkV

29.7 us 54.94 ms
§ <~ 54,11 ms5 {10.08 ms/Div} -> 1
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Test No: 1173630

150 Al

100 A

50A

-500A,

-100 A

50 KV \/A 7

=

-60 kv

63.20 ms 220.0 ms
£- 166.7 s (20,80 nig/Div) -> |
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s

Test No; 1173631

20 A

40 A

40 ®Y|

20 KV

-20 kY

40 kY

3470 ms 48,14 ms
<- 44.67 ms (5.000 ms/Div) -> 1
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Test Noy 1173632

60 A

20 A

40 A

60 kY

20 kY

20 kv

-40 &V

-60 KV

1.05% ms

<=~ 44.67 ms {5.000 ms/Div} ->

45.72 ms
;

L

SHEET 36
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Test Nox 1173633

60 A

20 A

20 A |

40 A

80 KV L

40 kv

20kY

-20 kV|

40 &V

B0 KV

1.054 ms -
<- 44,67 m3g (5.000 ms/Div -> -
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Test No: 1173634

20 A

20 A

40 A

M~

FLERN A

20 kv

-2 kY

40 kY

-60 kv

1.360 ms 149.9 ms
<- 1485 ms (20,00 ms/biv) -> |
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Test No: 1173635

20 A

10 A

-0A

=20 A

BO kv

40 kV

20 kv

20KV

B0 kv

2.491 ms

<~ 79,08 ms (10,00 ms/Div) ->

8157 ms'

SHEET 39
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Test No: 1173636

10 A

-0 A

20 A

B0 kY

40 RV

20 kv

20 kY

-40 kY|

B0 kv

1122 ms

<~ 136,2 ms (20,00 ms/Div) ->

13723 ms
J

SHEET 40
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Test No: 1173638
T
20 A
10 A
E! p=

-G A

20 A

80 kv

40 kY

20 oV

20 kY

-B0 iV

b
-1.455 ms 80.42 s
<- §1.87 ms {10,080 ms/Dh ->
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Test No: 1173639

150 A

166 A

50 A,

S0 A

50 Y /

40 KV

20 kv,

20 kY

40 KV

B0 kv

173.2 ms 4561 ms
<-283.0 ms {50.00 ms/Div} -> |
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Test No: 1173640

150 A

100 A

S0 A

-50 A

-100 A

50 kY,

40 kv

20 kY

20 kv

40 kY

-B0 kv

A,
-3.209 ms

i
119.2 ms /
<- 122.4 ms (20,08 ms/Div} -> | /““j\
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Test No: 1173641

150 A

100 A

50 A

-50 A

-100 A )

406 kY

20 kv

-20 kY|
44 kY

-60 kY

2
55.88 ms s 2418 ms
<- 185.8 ms {2000 ms/Diy) -> |
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Test No: 1173642

30A

20 A

10 A

A0 A

-20 A

60 kY
48 kv
20 kV!
u T~ - - - - -
20 &V
a0k |
!
;\
s0kv] | j
i ;
54.94 ms 315.9 ms i
<- 261.0 ms {50.00 ms/Div} -+ ;
j
]
!
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]

Test No: 1173643

150 A

100 A

50 A

-100 A

40 kv

20 kV|

20 kV

-40 &Y

B0 kv

iy :
~3.508 mis 66.47 ms
<~ 9,58 mg (10,00 ms/Div) -> ]

.,
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Test No; 1173644

304

20 Al

10 A

1A

60 KV|

40 kV|

26 kY

-20 kv

-50 kY

53,94 ms

<~ 228.3 ms (50,60 ms/Div) ->

2832 ms
]
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Test No: 1173645

B0 kA

B0 kA,

- (\__/

20 kv

20 kv

-40 kV]

1.384 ms i -
< 1431 ms (20,00 ms/one} > w45 ms
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Test No: 1173646

500 A s

500 A (b

-1 kA

20 %V

20 kY|

A0 kV

1384 ms .
<- 59.77 ms (10.00 ms/Div} = -




f TYPE TEST CERTIFICATE NG. 07267-17-0663 SHEET 50

Test No: 1173647

2 kA

-2 KA

40 kY

-20 kV|

-40 kv

-60 kY

65.36 ms

38.07 ms '
<~ 27.20 ms (5.000 ms/Div} > ]
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Test No: 1173648

2 KA

-TkA

0 &Y

50 KV

S0 kW

00 kY

<~ 28,57 ms {5,000 ms/Div} ->

37.31 ms £8.88 m5|
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Test No: 1173649

-1 KA

60 kv

20 kY

-2 RV

-0 kY

60 kv

35,71 ms

<- 28,44 ms (5.600 ms/Div) ->

56.16 ms
J

SHEET 52
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Test No: 1173650

800 A

600 A

400 A

260 A

200 A

400 A

-600 A

-800 A

83 kY

60 kv

48 KV

20 kY

20 &Y

-40 kY

B0 KV

-B0 kV|

3567 me 53.38 ms
<- 17,71 ms (2.000 ms/Di) -> }
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Test No: 1173651

-1 KA

-2 kA

0 kv

62 &V

20 kv,

40 kV|

-60 KV

-80 kv

36,61 ms

<~ 40,29 ms [10.00 ms/Di) ->

76,30 ms

SHEET 54
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Test Noy 1173652

<- 79,77 ms (4060 ms/Di) ->

63.06 ms
]
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10. Drawings

HHZ-BV Fuse-link for Potential Transformers 24kV

HHZ-BV Sich.-einsatz fiir Spannungswandier 24kV
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KEMA Laboratories -2- 503317

i KEMA Type Test Cartificate

A KEMA Type Test Cartificate contalns a record of @ serles of {type) tests carried out In accordance
with @ recoigized standard. The object tested has fulfidled He requiremients of this standard and the
relevant ratings assigned by the manufacturer are endarsed by DNV GL, Tn additlon, the object's
techilcal drswings bave been verified and the candition of the object after the tests is assassed and
recorded, The Certificate contalns the essentisl drawings and a description of the alsjact tested. A
KEMA Type Test Cerfificate signifies that the objact meets sl the reguirements of the named
subclauses of the standard. It can be identifled by goid-embossad lattering on the cover and a gold
saaf on s front shest,

The Cartificate is applicable to the obiect tested only. DNV GL Is responsibie for the validity and the
contents of the Certificate, The respansibility for conformity of ahy object having the same type
referances a5 the one tested rests with the manufaciurer,

Detalled rules on types of certification are given in DNV (L2 Cerlification procedure applicable to
KEMA Leborataries,

ey
5
o~
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2 KEMA Report of Perforimance I

A KEMA Report of Performance Js issued when an object has surcessiull, chypieted and prssed o
subset (bid not all) of test programmas fn accordance with a racegnized standard. In sddition, the
object's techinical drawings haye been verified and the condition of Ihe object after the tests is
assessed and recorded, The report is applicati€ to the dhiect tested ohly. A KEMA Repart of
Performance signifies thet th ’bpbf}éct maeats the requirements af the named sibrlauses of the
standard. It can be identifige by silver-embassed lattering ofl the cover and a silver seal on Its front
sheet, o Pl o

The sentence on the-fron” stieet of & KEMA Report of Peifermance will state that the tests have been
carried out in accordance with ... The objeit hxs campiied with the relevant requirements,

T

3 KEMA, Tect Report

& KEMA Test Report is issued in all other cases, Reasons for issuing & KEMA Test Report could be:

“ Tests were performed according ta the client's Instructions.

» tests were parformed only partially according to the standard.

. Mo technical drawings were submitted for verification andjfor no assessmeant of tha condition of
the object after the tests was parformed.

# The objact failed one or more of the performad tests.

The KEMA Test Report can be identified by the grey-smbossed letlaring on the cover and grey seal on
its front sheet,

In case the number of tests, the test procedure and the test parameters are based on a recogrized
standard and related to the ratings assigned by the manufacturer, the following santence with appear
on the front shesat, The tests have been cairied out in accardance with the client's instructions, Test
procedure and test parameters were based on ... Ifthe object does not pass the tests such
behaviour will be mentioned on the front shest, Verification of the drawings (if submitted) and
Bssessment of the condition after the Lests s ondy done on clisnt's reguest,

When the tests, test procedure andfor test paramefers are not In accordsnce with a recognized
standard, the front sheat wWill state the tests have been cartied aut In accordance with client’s
instructions,

4 Officlal and uncontrolled test documents

The officlal test dorcuments of DNV GL are issuad in bound form. Uncantroiled coplies may be provided
a5 & digital file for cenvenience of reproduction by the dient. The copyright has to be recpactad at all
times,
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I IDERTIFICATION OF THE ORJ

5033-17

1.1 Bailngs/characteristics of the objact tested

Type GTS-INDOOR/GEZ GYS-INDOOR/GSZ
Yagr of the manufacture 2017 2017
Vaoltags 24 24 KV
Number of pofes i 1
Frequancy 50 S0 Hz
Current:

Fuse-iinks 1 2A
Maximum breaking currant (I} 63 ¢ - B3 kA
Minimum breaking current (I) - Y - A
Rasistence / P Yo - me:
Striker type L . -
Class -
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KEMA Laboratories -5- 5033-17

Name Company

Gikhan Bayrakiar Trnter-Teknik Etektrik Ticaret ve San, Lid. St
Istanbul, Turkaey

Mame Comipany

Richard Abraharm il KEMA Laboratories Prague,

Zkusebnictvi, a.5., Prague, tite CzeLh Repu e

The guaranteed uncertainty-in The fi gL[{'Eb mﬁ-r‘t{nraeu talfm g in ﬁiﬁblmt the total measuring system,
is tess than 5%, unless mermoned cthmr.'.'sce. s

The reported expandad uncwtamtles Sy fﬂEuEhrE’. mehts dre 5tated as the standard unceriainty of
measuremeant multiplied Dy T fie coverage fackor’ K= 2, which for a novmai distribution corresponds (o a

probability of approximately 53 Y. Determination is based on ENV 13005(GUM).
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Explanation of the iatter symbols and abbreviations on the escHlograms

I Current through test object
u Voltage across test object
v Transient recovery voltage
t Time

-

T
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& v VA
Breaking fests « TD1 {1 A}
Test ro. pojuDabd | pojbDERd | paib0Gbd | pojbOstd | pojblEnd
D03 004 . (28 027
Pryasa R, T R T R T R T BT
Progpective current A - - 63,6 83,6 63,6
iniiaticn of arcing afeer veitage 2ero e - - ] 76 74
Pre-ardng tima ms - - 0,008 0,005 0,807
Cut-nff curvent A - - 0,22 0,24 .74
!;gggtaneaus current st infdation af W N . 0,51 0,02 A1
Recovery voliage Ky - - 21,5 21,5 / 21,5
Switching voltags, peak kY - - 38,0 424 /) 431
Arcing fima ms - - D5k 0,05 a,08
Total operating time ms| - e A 0,09
Fedt T2t Al R 0277 | Cloona | o,0229
Toral 12t 5 o Vopss ] nast | 0983
Encrgy I - - “es0 | L7 70,8
Peak value of current " %A T - -
symmetrical curreat, begiﬁnli]g LKA - - -
Duration D < - - -
Peak value of TRY i - - -
Time coordinate of TRY i us - - -
Ratetd voltege - K - - 24 24 24
Rated curpant A - - 1 i i
Duration of recovery voltage 5 - - 15 15 i5
Manufacturer of fuse-Frrk - - 11'2;?12; Tig;?;c _[r’é};';
Resistance befpre tast M - - 7262 F69 7703
Resistance aftar test iz 181 - - =100 =100 >100
Ambient temperature °C - - 23,3 213 21,3
Fuse-link Ma, - - 24417124182 240173

Remarks

poib0std 003

Checking of prospectivs current at reduced voltage.
after recaloulation for 1009 prospactive current 63,6 kA, cosp=0,10.

pojbUthbd, 004 Cheeking of TRV,

poib0&hd.025 Fuze cleered.

pojbkd&bd. 826 Fuse clezred,

pribO&bd. 027 fuse cleaned.




Wersian

KEMA Laborabories -8- 5033-17
Breaking tests « TR1 (0,5 A)
P [P [l
Phaze R, T R, T R T
Prosgertive current kA EN 63,6 63,6
Intiiaticn of ardng after valtage zem & 75 75 54
Pre-arcing tme ms| 0,007 6,003 G, 008
Cut-off cumrant kA& 0,12 0,12 2,11
;?_zitggtanenug currant &t inftletion of KA 0,05 0,02 0,06
Recovery woltage KV 214 21,5 28,2
Swiitching volisge, peak ¥V 454 45,5 33,2
Arcing tima ms| {11 Gg,12 4,11
Totel nperating ime ms| 0,12 0,12 0,12
falt 12t A% 9,0032 | po004 | 0,0877
Total 12t sl 0493 | pd9p- 0487 |
Energy 3| 14057 7143,1 13110
Rated voltags B 2___5 Sy M o oza
Rated currant A 0,5 i 8,5 ‘8,5
Duration of recovery voltege - N L5 1oabr i5
Maneractorer of fuse-link ég ;Ziiﬂ;“ ‘ir;fcﬁ;k '?2%:;!::
Resistance before test mit| 26415 25348 26208
Resistance sfer test P /- Ma| =100 =160 *100
Ambient emperabire / - eCl 213 21,3 21,3
Euca-link Mo, ’ /f Eéfj Eﬂ,s 24{/ Eﬂrs 24}!3&5
'/('
Remarks /
pojb0Gbd.028  Fusd clpdred,
pojb05bd.028  Fustleared,
poib6bd. 030 Fuse clesred.
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5.2 Test circult £01 =
T k) ;
— | o
e Kt [
1 | I
H . I
f f ]
LI
G = Genarator TG = Teat Object; _z" U =lolage ldzmsurerent to eanh )
MB = Master Breaker L = Peactsr if T = Current Mesurarient
ME = Make Svdich R = Reslsh i LPT 7 Vowef Transformer
ros {{a{iac,, 5L RN KN
PR 5
Supply ‘ | | TRV control elements added Prospective TRV of supply
T {supply) T
Pawer MVA 1316 e R 43,9
o Cy ¢F| L1010 ,
Fraquency Hz S—d - &3 k5 51
- i L {in paralied i -
Phaze(s} 1i i - - = & us -
7 ‘i Tin-series) L 20
Voltage 13 20/88 . — ARV k¥fps 0,542
Current KA, é«{ -
7 Cs nf -
Impedance € 31
va 3 Neurral not earthed
Poavar factor { S0
Mewtral ™M nat carthed
Lead
Short-circuit paint | earthed
i
Rerparks: - \ Y
oo

y
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54 Tastres

Bl

L

s ana oscillograms

Overview of test numbers
pojalabd. 003
pojb&kd. 004
pojblebd, 025
pajhiehd. 026
poiblshd. 027

Remarks

Test numbier Required breaking capacity — crrent I

Raguired short-circuit duration

oib06bd. 003 |63 kA -
Checking of prospective current at reduced voltags; R xkx
after recaivulation for 100%: prospective current 63,6 kA, c:os((v*-—-(}eiﬁ-. b
po[b06bd.025 |63 kA i R
0jb0&bd.026 |63 kA ERr AR
0{b06bd.027 |63 kA _ Lo
;
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Checking of prespaective current - TDE

KF{k&)
¥ -

L3

e
Al

A

1{kyy

Test number: poibl6bd. 03

_13‘.

Phasa

BT

Peak value of eurrent

k&

77,7

symmetrical current, beginning

kA

31,E

Dreration

0,215

5033-17

pojbiehd.003

; .
- . L TET

- e sy

=Y

Raied voliags - kY
Rated current - A

Durstion of recovery voltage -5

Manufacturer of fuse-link -

Resistance before test
Recistante after test
fembient temparaturs
Fuse-Hrk No. -

- M

Remnarks:

Checking of prespective current at reduced vollage,
After rocatculation for 1009 prospactive carrent 63,6 ki, cosp=0,10,
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Manafacturer of fugecjink -

Fuse-fink No. ~

-1~ 5033-17
Lhecking of prospective TRV
pojb06bd.004
1 (vl
=y H
A1 — 2" \ﬁ
_ B T T
- . . ) - Y
E i \»
" - . . ‘ \ e e B
i :
Test aumber; poibC6bd. 004
Phass R T
Perk valus of TRY kN 43,2
Time conrdinate of TRV B 81,0
I Rated voltage - k¥ Resistapce hefore test - m
Rated current - A Resistance after ezt - M2
Duration of recovery voltege ~ 5 Ambient temperatuers - "C

Remmarks: Chbcking\of TRY.
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Breaking tests ~ TD1
1pkA)

l

) i

ot

Yo mwerm =

¥

£

&3

wLE¥h

§ ’ #t B /;1 ?
# -
. p

i

al
Test number: pojbl6hd. 025

Fhase BT

Prospective cuiment 3.6

Initiaticn of arcing afier yoilage 2ero 5%

Fre-groing tmes 03068

Cui-off current 8,22
Instantanenus current 2t mitation of 011

arcing ‘

Recovery veltaga 215

Gwitching voltags, pesk 38,0

Arring Hime 0,06

Taks! aperating time Q.47

Megit T4k 0,02377

Toral I3 0,863

Ensrgy 65,0

Rated voltage z4 kY fegiztance before test
Reted current 1A Redstance after tast
Duration of recovety voltage 15 ¢ Aarbient temparature

Manufartursy of fuse-link Inter-Teknik

Fuse-link Mo,

Remarks: Fuse claared,

poijbeebd. 025
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Breaking tests ~ TD1

10y

&1

2

i

F

(5]

i)

-16-

5033-17

pojboehd. 026

S

Duration of recovery voltage 15 s
Manufactier nffu:e%qk
3

nter-Teknlk

Fuse-link No,

47172

B " s

Test numbier: poibDEbA. D26

Phase R T

Prospactive cument kA 63,5

Initistion of arcing after voltage zaro = G

Pra-arcing Gime T 0,005

Cut-off current kA 0,24

;l?_i itggtaneom current st mitiatien of KA 0,02

Recoveary volfage kY 215

Switching voltage, peak (3% 42,4

Arcing time ms 4.40%

Tota! aperating tane ms 409 i
Melt 12t ws] 0,0004 |
Tokal 2 Als 0,861

Ensrgy 1 777

Rated voltags 24 kY Resistance before test 7269 mo

Rated corrent 1A Rasistanre affer test =108 Moy

Amblent temparature 21,3 °p

FANY

Remarka: Fuse ¢l e R
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Breaking tasts - TD1

(kA

[

k]

EeLl

23

Test nuntber: posh0ebd. 027

_1?..

*
A

Warsian:

Manufacturer of fuse-link nter-Tekaik

Phase R T

Prospective cufrent £3.6

iniffation: of arcrg after voltage 2ero 749

Pre-arcing thme 0,007

Cut-off current 0,24
instantanecus currant st initistion of a.11

arcing ;

Recovery woltage 21,5

Switching voltage, peak 42,1

Arcing tima G,08

Tota! operating time 0.40%

Mgl I3t 0,n229

Toksl 1% 0,963

Enargy 0,8

Rated voltage 24 BV Resistancs before test
Rated current 1A Pesistance after test
Duration of racovery voltage 15 = Amibient temperaturg

Fuss-link fa.

Remarks: Fuse cleared,

prjb06bd.027
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Externally no visible change.
Fuse-link Intact.
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u}

sy
ey
1

Standard and date

Standard Client's instructions, based on IEC 60282-1, subclause 6.6
Test date 06 February 2017

Fuse-fink mounted verfically in open air,
Fuse-hase new.
New fuse-link befora each test.
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.2 sl
= ME L R Ms PT
Y e g !
N = | g L £, :
]
("] . '
T e P [ it :
R
. S
e f e M ,ﬁ_
7 R
G = Gensratar T2 = Tast Gb_]ﬂ’li" f' 4 = voltage {»1e§isu;remant to earty’
MB = Master Breaker N acb:r o T = Cufrent Measurerent
M5 = Make Switch R T=Res P OUPT s Power trafsformer
‘C Ca{#acﬁm Lo K
Supply TRY control elements added Prospective TRY of supply
o {supply) N ]
Powrar MyYA 1315 Uz e 43,8
Cy pF 1,310
Frequency Hz an = b i 81
R {i0 paraiiel} 2 -
Phase{s) 1 - £y Hs .
Yalt kv Re (In serles) : 2 RRRV KV
=3 5 Y E p
9 agj : 20,88 i mH N H D542
Currant kA 53 o o "
Impedance 8,331 Heutral not earthed
Power fattor 0,18
. 7
Hedtral / not esrthed
Load
Short-circuit poing sarthed

Remarks:

NS
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Tesl recults and osclilograms '

Overview of test mumbers

pojbCobd.028
pojiiebd. 029
pajhd6bd. 030

Remarks

Test mimber

Required breaking capacity — current 1)

Required short-circuit duration
pojbl6bd. 028 |63 kA -
poibbeLd.029 (63 kA -
poibld6bd. 030 |63 kA -
s'“’”l\.
. N v“'\
ot ;{ a A
»‘}(’- g £
4 la/" ? "
f/

e
-
2
& . ",
\\ . \'\\
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Breaking tests - TD1
pajbdebd.028
ER ]
FaH
(131
|
pIfea)
ferer e o e s e = g s
et 3
=3
E-H
VG
B " ‘i ﬁil\
L] kY Y ’
i /
2] .
‘ ! h . W * } I ® # il o
34 : ol -~ ’ ", ’ f"‘ e
-
1 B = e
a3
et /
Test number: pojb(6bd. 628
Phage R T
Praspective current kA 63,6
iniiation of arcing after voltage zero 5 75
Pra-arcing time me 0,007
Cut-off current Y 0,12
Instantaneoys current st initiation of 8.85
arang KA :
Recovery voliags Ky 214
Switching voltage, peak A 45,4
Arding tme ms 0,11
Tokal operating Wme s 0,12
Malt 12t FA 00032
Total 1T A'g 0,433
Energy 1 140,5
Rated yoltage 24 RV Resistance befors test 26415 mn
Reted current Resistance after test =100
Fryration of recovery woltage 155 Ambient temperature 21,3 *C
Manrufacturey of fuse-link Inter-Teknik Fuse-link {s. 42 7%

Remarks: Fune cleargd.
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Breaking tests - TD1

pojbebd.029

Manufarturer of fuze-link nter-Taknik
‘ "

1)
(3
ny E{
Rich)
f— F r = H [ ?
LnE
EAN
57
LI A
=l Y
Ak ‘1-‘\)‘ ;'
¢ T -
¥ ~ :
. .
i 3 li’ri ). PN
H H N : e
H ~
41
a1 i , : ) l
Test number: pojblebd. 028
Phasa R T
Prospective cuirent h3,6
Initiatien of arcing after voltape zero 75
Pra-arcing time 0,003
Cut-off curmant 12
Ingtantanecus current et idtistion af 0.63
arging ¢
Retovery voltage 24,5
Switching voitage, peak 45,%
Asrting Hme 0,12
Tatal operating time 12
Meakt 13 0,Da04
Total [RE 0,496
Energy 1431
Rated voliage 24 kY Resistanre before test 26348 mu:
Rated current 2 A Resistance afeer test =108 My
Duratiop-sfaecovery voltags 15 s Ambient temperatiere 21,3 °C
Zl Fuse-link Ho, 24712732

i) N,

Wersion: 1

T
e
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Breaking tests - TD1
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5033-17

poibhshd.030
X kig
$3%
&1
f
i
3 YT <F [} T e s 1% BT tira)
TS
P
48
v iR
i3
Fo
#1 ’ -
2 N 15 #
B2 _ - . ’;"
Jl J.) N .
ED o ! 'é(. S
. /
1 e “-
Test number: poib06bd. 030
Phass RT
Prospective current kA 63,6 o -
Inftiation of arcing after woitage 7erg ° 54 C ;
Pre-arcing time ms 0,008
Cu-eff current . 0,11
Instarkateoss carrent at inidation of
arciag kA 0,08
Rerovery voliage kY 2:,2
Seltehing voltage, peek AY 2.2
Arcing time ms D1 !
Fotal apeeating me s 012 I ]!
Ml 12 £ 0,0877 /f' /
Total 12t A 0,487
Eg;erg?’ 3 131,;1
Raed voltage 2RV Registance before test 26208 mn ESICA B
Rated current A Resiwtmnce afrer test »100 Mo ISR
[hiration of recovery voltage 15 = Ambieni temperature 21,3 °C
Manufacturer of fuse-fink Inter-Teknik Fuse-link Ro. 24273

Remarks: Fuse clearad,
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5.5  Condition/inspecton after test

Externally no visible changa.
Fuse-link intact.




