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EC Declaration Of Conformity

Manufacterer N FEDERAL ELEKTRIK Yaturin ve Ticaret AS.
Cretici

Address : L Organige Sanuyl Bilgesi

Audres 1. Yanyol No : 25 Hanlt Beldesi

Adupazart / TURKEY

The undersigned Company certifies wnder its sole responsibility that the product specified below
satisfies the requirentents of the Low Voltage Directive 2006/95/EC which Is apply Lo it,

Asaguda tanmlanmg tivimler icin Alcak Gerilim Yonetmeligh 2006:95/A1 ‘nin gerekliliklerinin yering
getiridigim ve soruminfugun al oldugunie beyan ederiz.

Product Description.:

Lirtrn Funems

Praduct Typ FVS 160 {160 A)
Urn Tini&S FI°'§ 250 (250 A)
FVS 400 (400 A)
FV8 630 (630 4)

EN 60047-3:2009
EN 60947-3:2009/,

2006/ 95/ EC  Low Yolug
Q008 95 0 AT Belindi Gerili Dahitinde Cahiymah Uzere Lasurlaninms
Flehteibdi Feghizal Yonetmelig

Affiving of 2003

(3 Sarkast U_}

Representuative for Comfi
guntugu fevan Lden

Signature N P m )
Imza “~ '*‘} / V (P “‘/ & ?‘\)“L ‘\
Decleration No, : CE-03

feklarasyon No

Dute : 23,12, 2014

farih

This declaration certifies compliance with the indicated directives but impliens no warrantyof properties and validity enly
snder conditions to obey the riles retated to assembling, operating and muintain directions,

Ru beyan helietilen talimatlera wepntuge belgeler, ozedlikler ife igill garanti akki icerniez ve aneak nontdy, gaigrrmea ve bakin
tilitmatfaring wyalmasy gartivla gegerlidiz.

Form Noo FROL 24a Pertical-Horizontel Tipe Fuse Switch Diconnzotor - 007
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_EC Declaration Of Conformity

Manufacturer
Oretici

Address
Adres

FEDERAI ELEKTRIK Yatirim ve Ticaret A.§.

1. Organize Sanayi Bilgesi
1. Yanyol No: 25 Hanli /Arifiye
Sakarya/ TURKEY

The andersigned Company certifies under lfs sole responsibility that the product specified below
satisfles the requirements of the Low Voltage Directive 2006/95/EC which Is app{y to it,

Asagida tammianmig tiviinler igin Algak Gerilim Yénetmeligi 2006/95/AT “nin gerekliliklerinin yerine
getirildigini ve sorumlulugun ahnm:,s oldugunu beyan ederiz,

Product Descripﬁon S
Lirilie U iDikey - Yatay Tip Sigortal YﬂkAyrrrcz!an SRR

Urin Tammi

Product Type & _'Ra_liugs.
Orfin TiphSmyfi =

Harmonized Standards
Upnimlaghiriliney Standartlar

A ppllcal)l_e ) U -Directives
Uygulanahilir: i‘g_”;f)_::e;r'n elikler

Affixing of C i -Murking -
CFE Markas: Uygudanigsy 000

Representative for Comformity i~

Uyguniugu Beyan Eden

Signature
fmza

Decleration No.
Deklarasyon No.

Date
Tarih

Vertical - Horizontal Type Fuse Switch . ])nmnna‘m.ﬂ

FVS 160 (1th: 160 A) | FHST 160 (m.moA) FHS160 (1th: 160A)
FVS 250 (ith: 250 A) | FHS1 250 (nir: 2504)
FVS 400 (1h: 400 A) | FHS1 400 (1tn: 4004)
FVS 630 (ith: 630 A) | FHIS1 630 (th: 6304)

EN 60947-1:2007
EN 60947-3:2009 o
EN 60947-3:2009/41. 2()}2

2006/95/EC Low Voltngu Dt’r ‘ective
2006/ 95 / AT Belirli Geritim Sunrlinr ' l)ahn’!nde Caltgmak Uzere Tasarlanmig
Elekirikli Teghizat Yénetmeligi B

2003

'Mustafa NURDOGAN { General Manager )

.

CE-03

03.03. 2015

This declaration certlfies compiiance with the Indicated directives but Impliens ne warrantyof properties and validity only
under conditions 1o obey the rules related to assembling, operating and malntain directions.
Bu beyan belirtilen talimatlara wyguntugu belgeler, Szelltkler ile Hgtll garanil hakki ivermez ve ancak montaj.gahistirma ve bakin

talimatiarina uyulmast sartivia gecerlidir,

Form No: FR.01.24a
Rev.No: 0

Vertical-Horizontal Type Fuse Switch Diconnector /003
Page 1/]
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_ EC Declaration Of Conformity

Manufacturer
Uretiet
Address

Adres

FEDERAL ELEKTRIK Yatirun ve Ticaret A.§.

1, Organize Sanayi Bélgesi
1. Yanyol No: 25 Hanli /Arifiye
Sakarya/ TURKEY

The undersigned Company certifies under ifs sole responsibility that the product specified below

satisfies the requirements of the
Asagida tammlanmg drinler igin

Low Voitage Directive 2006/95/EC which is apply fo il.
Alcak Gerilim Yonetmeligi 2006/95/AT 'nin gerekliliklerinin yerine

getivildigini ve sorumlulugun almpus oldugunu beyan ederiz,

Uit Tamm Rt

Product Ty;w&]f ?_!_‘.!:!'ﬂ.l;’.s.
Oritn Tipi&Sunfi -

Harmwpnized Standards
Uyunilagtirilnng Standartlar

Applicable FU Directives
Uygulanabitlr. Yonutmelikier

Affixing of CE Marking - ¢
CE Markast Uygulamast 0 2

Representative for Comformity ;-

Upgunlugu Beyan Eden

Signature
Imza

Decleration No.
Deklarasyon No.

Date
Tarih

Product Description : i ;. Load Break Switches With and Withoni Fi .

e

Sigortalt ve Sigortasiz Yotk Ayiii

FLS 160 (ith: 1604) | FLS 800 (10 8004) | FS¥ 160 (1th: 1604)
FLS 250 (th: 250A) | FLS 1000 (1h: 10004) | FSF 250 (1th: 2504)
ELS 400 (ith: 400A) | FLS 1250 (un: 12504) | FSF 400 {1th: 4004)
FLS 630 (rth: 6304) | FLS-1600 (ith: 16004) | FSF 630 (1th: 6304)

EN 60947 -1 : 2007 .
EN60947-3:2009 . .
EN 60947 -3 : 2009/A41:2012

2006795/ EC Low Voltage Dir
2006795 /AT Belirll Gerifm Syurlari:Dahilinde Caligmak Uzere Tasarlanmg
Elekirikli Techizat Yonetmeligi v

2003

- Mustafa NURDOGAN ( General Manager)-

! /’@WW

CE-04

03.03.2015

This declaration certifles compliance with the Indicated direciives but impliens no warrantyof properties and valldlty only
under conditions to obey the rules related to assembling, operating and malntain directlons,
Bu beyan belirtilen talimatlara uyguniugu belgeler, dzellikler ile ilgili garanti hakk: igermez ve ancak montdj, gahgitrna ve bakim

tedimatlarina wyulmast sarttyla gegerlidir,

Form No: FR.01.24a
Rev.No: §

Load Break Switches With and Without Fuses / 004
Page /]



TEST REPORT

e R IO T e e IEC 60947-3
A aRY hrar.

Request No: 0414.32 Report No: 0414.32-1
Income Date; 14.04.2014 Report Dale: 29.04.2014
Test Date: 14.04.2014 — 28.04.2014 Page: 1/28

FEDERAL ELEKTRIK Yatirim ve Ticaret A.3.
Name and address of customer 1,0rganize Sanayi Bolgesi 1.Yol No: 25 Hanl Beldesi
Adapazar / SAKARYA

Test Object Switch-Disconnector-Fuse

Type FHS00

Manufacturer's name or trademark  { FEDERAL
Number of pole 1 3p
Rated operation voltage (Ue) : ?gg X AC

b ; Rated operation current {ie) :

Rated characteristics of test object | 20 category . AC-278
Rated conditional short-circuit current  ; 70 kA
Rated operation frequency 150460 Hz

Person admitted the sample Yunus CIRIS

Person sent ihe sample Ruhi SENOGLU

Sample receiving procedure -

Condition of sample New

Applied Standard, specification or

procedure IEC 60947-3: 2008 + A1: 2012

Deviation Standard / Specification -

Result and opinions Positive. Test sample fulfill the requirement,

Detail information of test is at enclosed.

Seal de test Approving
L)
Kerem CELIK lsmail TASCI
Test Engineer Laboratory Manager

This report is valid just for the samples, which are tested. The reports without seal and signature are not
valid. These reports are not copied, pressed without permission of the initial laboratory.

Address: 1.0SB 2. Yol No: 13 Adapazan / TURKIYE  Tel: (0264) 20145 30 Fax: (0264) 201 45 3




IEC 60947-3 {HP Test Laboratory Report No: (414.32-1 Page: 2128

Content Page
Participants in the test 2
Applied standard and tests 2

Test items particulars: 3

Test Records 421
Test Circuit 22-23
Used Equipments 24
Test Photographs 25-26
Oscillograms 27-28
Drawings 29

Participants in the test

Ismail TASCI {HP test engineer in charge
Kerem CELIK IHP test engineer
Yunus CIRIS IHP test technician

Applied standard and tests

IEC 60947- 3: 2008
Low voltage switchgear and controlgear — Part 3: Switches, disconnector, switch-disconnector and

fuse-combination units.

1. Constructional and performance requirements

2. Test Sequence |: General Performance Characteristic
3, Test Sequence |: Operational Performance Capability.
4, Test Sequence IV: Conditicnal short-circuits current.
5. Test Sequence V. Over-load Performance Capability.

Note: Since Test Sequence 1V was applied Test Sequence |ll short circuit performance test
was not applied.




|EC 60947-3 IHP Test Laboratory

Report No: 0414,32-1

Test items particulars:

- method of aperation

Dependent manual operation

- suitability for isotation

Suitable

- degree of protection IP 30
- number of poles 3
- kind of current AC

-in the case of a.c., number of phases and rated frequency

3 phases, 50-60 Hz

- number of positions of the main contacts (if more than two} | 2 {on, off)
-breaking arrangement for fused devices single break
Rated and limiting values, main circuit:

- rated operational voltage U, (V) 415V

- rated insulation voitage U, (V) 1000V

- rated impulse withstand voltage Uin, (KV) g kv

- conventional free air thermal current Iy, (A) 1680 A

- conventional enclosed thermal current lng (A) 160 A

- rated operational current , (A) 160 A

- rated uninterrupted current |, (A) la

- rated frequency (Hz) 50-60Hz

- utilization category:

AC-22B/418 V

Short Circuit characteristic

- rated short-time withstand current lg,(kA)

- rated short-time inaking capacity lem (kA)

- rated conditional short-circuit current: (kA)

- Control circuits

- Auxiliary circuit

- Relays and releases

Co-ordination of short-circuit protective devices:

- kind of protective device :

gl/gG type fuse

Page: 3729




IEC 60947-3

IHP Test Laboratory Report No: 0414.32-1

Page: 4/ 29

Clause

Requirement-Test

Result-Remark

Verdict

5.2

IMARKING 0

Marking on equipment itself or on nameplate or nameplates attached to the equipment i

and legible from the front after mounting

- indication of the open and closed position

Visible clearances between
contacts in open position

- suitability for Isolalion

—P o

- disconnectors AC-20 and DC-20 only: marked "Bo
not operate under load”

NA

Following marking is visible after mounting:

- direction of movement of the actuator
(see 7.1.5.2)

- indication of the position of the actuator {see also
7.1.6.1and 7.1.6.2)

- approval or certification mark, if applicable

NA

- for miniaturized equipment, symbol, colour code or
letter code

NA

- tarminal identification and marking {(see 7.1.8.4)

NA

- |IP code and class of protection against electric shock,
when applicable (marked preferably on the equipment
as far as possible)

P30

- suitability for isolation, where applicable, with the
isolation function symbol according to IEC 60817-7,
reference 07-01-03, combined with the appropriate
function symbol for the equipment

- this symbols are clearly and unmistakably marked

- this symbols are visible when the equipment is
installed as in service and the actuator is accessible

In the case of electronically controlled electromagnets,
information other than that given in 5.1 may also be
necessary (see also 4.5 and Annex U)

NA

The indication "s", "sol", "r" or "f" for non-universal
screwless terminals shall be marked on the device or,
if the space available is not sufficiant, on the smallest
package unit or in technical information provided with
the product

NA

Marking on equipment not neaded to be visible after mo

unting:

- manufacturer's name or trademark

FEDERAL.

- type designation or serial number

FHS00

- rated operational currents or rated powers

160 A

- rated operational voltage

45V

- utilization category

AC-228

- rated frequency or the indication "DC”

50-60 Hz

Tvivlelwliwlwl

P: Pass

F: Fail NA: Net applicable -- Not Applied



{EC 60947-3 IHP Test Lahoratory Report No: (414.32-1 Page: 5/29
Clause Requirement-Test Result-Remark Verdict
I{gn&agggic;??r’efs ¢laim for compliance with [EC / EN 60947-3 P
- degree of protection NA
Marking on fuse-combination units: L
- fuge type gtfaG
- maximum rated current 160 A
- power loss of the fuse-link 12W P
Identification of terminals: N
- line terminals, untess connection is immaterial NA
- load terminals, unless connection is immatertal NA
- neutral pole terminal NA
- protective earth terminal NA
Data in the manufacturer's published information: G
- rated insulation voltage 1000 V P
- rgzted impqlse w_ithstand voltage for-equipment' 8 KV P
suitable for isolation or when determined
- pollution degree, if different from 3 3
- rafed duty Uninterrupted
- rated short-time withstand current and duration - NA
- raled short-circuit making capacity - NA
- raled conditional short-circuit current 70 kA P
53 Instructions for installation, operation and maintenance P
6 - NORMAL SERVICE, MOUNTING AND TRANSPORT CONDITIONS |- =
6.1 Normal service conditions
6.1.1 Ambient air temperature -25.... 160 °C
6.1.2 Allitude Max. 2000 m
6.1.3 Atmospheric conditions
6.1.3.1 Humidity Max. 90% humidity (55°C)
6.1.3.2 Pollution degree 3
6.1.4 Shock and vibration NA
6.2 Conditions during transport and storage NA
8.3 Mounting P
7 CONSTRUCTIONAL AND PERFORMANCE REQUIREMENTS. = | 0
7.1 Constructional requirements
714 General
712 Materials
P: Pass F: Fail NA: Not applicable - Not Applied



IEC 60947-3

IHP Test Laboratory

Report No: 0414.32+1

Page: 6/ 29

Clause

Requirement-Test

Result-Remark

Verdict

71.2.1

General material requirements

Parls of insulating materials which might be exposed to
thermal stresses due to electrical effects within the
equipmaent shall not be adversely affected by abnormat
heat and by fire.

The manufacturer specifies which test method, 7.1.2.2
or 7.1.2.3, is to be used:

7.1.2.2

71.2.2

Glow wire Testing

The suitability of materials used is verified by making
tests on:

ar

- the equipment

- sactions taken from the
equipment

- samples of identical

material

- providing data from the instulating malerial supplier

fulfilling the requirements according to |EC 60695-2-12

NA

Glow-wire test according to |EC 60695-2-10 and |IEC 60695-2-11

Parts made of insulating material necessary to retain current-carrying parts in

position: test temperature 960 °C

No visible flame and no sustained glowing

NA

Flames and glowing extinguish within 30 s

10s

No ignition of the tissue paper

No ignition

Parts of insulating material not necessary to retain curr

ent-carrying parts in position,

even though in contact with them: test temperalure 650 °C

No visible flame and no sustained glowing

No flame

Flames and glowing extinguish within 30 s

No ignition of the tissue paper

No ignition

7.1.2.3

Test based on flammability category

For parts of insulating materials, hot wire ignition and,
where applicable, arc ignition tests as specified in
8.2.1.1.2, shalt be made based on flammability
category

NA

Tests on materials are made in accordance with Annex
M

NA

The hot wire ignition (HWI) and arc Ignition (Al} test
value requirements related to the material flammability
category shall conform to Table M.1 or M.2

NA

Alternatively, the manufacturer may provide data from
the insulating material supplier fulfilling the
requirements given in Annex M

NA

Current-carrying parts and their connections

Current-carrying parts have the necessary mechanical
strength and current-carrying capacity for their
intended use

P: Pass

F: Faif NA: Not appticable --2 Not Applied



IEC 60847-3

IHP Test Laboratory Report No: 0414.32-1

Page: 71729

Clause

Requirement-Test

Result-Remark

Verdict

For electrical conneclions, no contact pressure is
transmitted through insulating material other than
ceramic or other material with characteristics not less
suitable, unless there is sufficient resiltency in the
metallic parts to compensate for any possible
shrinkage or yielding of the insulation material

714

Clearances.

21 mm (Poles-Earth)
32 mm (Between poles)

Creepage distances:

52 mm (Poles-Earth)
51 mm {Between poles)

Pollution degree:

3

Comparative tracking index (V).

Material group:

Hla

7.1.5

Actuator

7.1.51

Insulation

Acluator insulated from live parts for

- rated insulation voltage

1000V

- rated impulse withstand voltage

8 kv

Actuator made of metal

- connected to a protective conductor or provided with
an additional insulation

NA

Actuator made of or covered by insutating material

- internal meta! parls, which might become accessible
in the event of an insulation failure, are also insutated
from five parts for the rated insulation voltage

NA

7152

Direction of movement

The direction of operation for actuators shall where
applicable conform to |IEC 60447

There is no doubt of the “I" and "O” position and the
direction of operation

NA

7.1.6

Indication of contact position

7161

Indicating means

NA

7.16.2

Indication by the actuator

717

Additional safety requirements for equipment suitable for isolation

7171

Additional constructional requirements

- marking according to 5.2.1b

P

- indication of the position of the contacts

- construction of the actuating mechanism

- minimum clearances across open contacts (see
Table 13, Part 1} (mm):

8 mm

FJ

P: Pass

F: Fail NA: Not applicable - Not Applied



IEC 60947-3 IHP Test Laboratory Report No: 0414.32-1

Page: 8/29

Clause

Requirement-Test

Result-Remark

Verdict

- measured clearances (mm).

> 20 mm

- lest Uimp across gap (kV):

71.7.2

Supplementary requirements for equipment with provision for electrical interlocking

with contactors or circuit-breakers:

Auxiliary switch is rated according to IEC 60947-5-1
{unless the equipment Is rated AC-23)

NA

Time interval between opening of the contacts of the
auxiliary contact and the contacts of the main poles:
=20 ms:

Measured time interval (ms):

NA

During the closing operation the contacts of the
auxiliary switch closes after or simultaneously with the
contacts of the main poles

NA

7173

Supplementary requirements for equipment provided with means for padlocking the

open position:

The locking means is so designed that it cannot be
removed wilh the appropriate padlock(s) installed

NA

Test force F applied to the actuator in an attempt to
operate to the closed position (N):

NA

Rated impulse withstand voltage (kV):

NA

Test Uimp on open main contacts at the test force

71.8

Tarminals

NA

7.1.84

All parts of terminals which maintain contact and carry
current are of metal having adequate mechanical
strength

{see 8.2.4 below)

Terminal connections are such that necessary contact
pressure is maintained

(see 8.2.4 below)

Terminals are so constructed that the conductor is
clamped between suitable surfaces without damage to
the conductor and terminal

(see 8.2.4 below)

Terminals do not aliow the conducter to be displaced
or to be displaced theinselves in a manner detrimental
to the operator of equipment and the insulation voltage
is not reduced below the rated value

{see 8.2.4 below)

Screwless-type clamping units, unless otherwise
specified by the manufacturer, shall accept rigid and
flexible conductors as indicated in Table 1

NA

On screwless-type clamping unit, the connection or dis
shall be made as follows:

connection of conductors

— on universal clamping units by the use of a general
purpose tool or a convenient device, Integral with the
clamping unit to open it for the insertion or withdrawal

of the conductors

NA

P: Pass

F: Fail NA: Not applicable - Not Applied
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Clause Requirement-Test Result-Remark Verdict
~ on push-wire clamping units by simple insertion. For
the disconnection of the conductors an operation
other than a pull only on the conductor shall be
necassary. The use of a general purpose tool or of a NA
convenient device, integral with the clamping unit is
allowed in order to "open" it and to assist the insertion
or the withdrawal of the conductor

8.24 Mechanical properties of terminals
Mechanical strength of terminals
Maximum cross-sectional area of conductor (mm?): 95 mm? (cable lug)
Diameter of thread (mm)} : 7.8 mm
Torque (Nm) : 11 Nm
5 times on 2 separate clamping units 5 times P
Testing for damage to and accidental loosening of conductor {flexion test)
Conductor of the smallest cross-sectional area (mm?) : NA
Number of conductor of the smallest cross section: NA
Diameter of bushing hote (mm) : NA
Helght between the equipment and the platen: MNA
Mass at the conductor(s} (kg): NA
135 continuous revolutions: the conductor neither slips NA
out of the terminal nor breaks near the clamping unit
Pull-out test RO
Force (N}, applied for 1 min.; NA
During the test, the conductor neither slips out of the NA
terminal nor breaks near the clamping unit
Conductor of the largest cross-sectional area (mm?); NA
Number of conductor of the largest cross section : NA
Diameter of bushing hole (mmj: NA
Height between the equipment and the platen: NA
Mass at the conductor(s) (kg): NA
135 continuous revolutions: the conducter neither slips NA
out of the terminal nor breaks near the clamping unit
Pull-out test SR
Force (N), applied for 1 min.: NA
During the test, the conductor neither slips out of the NA
terminal nor breaks near the clamping unit
Conductor of the targest and smallest cross-sectional NA
area (mm3);
Number of conductor of the smallest cross section, NA
number of conductor of the largest cross section;

P: Pass F: Fail NA: Not applicable - Not Applied



IEC 60947-3 IHP Test Laboratory Report No: 0414.32-1 Page: 10/29
Clause Requirement-Test Result-Remark Verdict
Diameter of bushing hole (mm) NA
Height between the equipment and the platen: NA
Mass at the conductor(s) (kg) : NA
135 continuous revolutions: the conductor neither slips
; : . NA
out of the terminal nor breaks near the clamping unit
Pull-out test SR
Force (N}, applied for 1 min: NA
During the test, the conductor neither slips out of the
. ) : NA
termina! nor breaks near the clamping unit
7.1.8.2 Connection capaclty
Type of conductors:. Busbar or cable plug
Minimum cross-sectional area of conductor (mm?): 25 mm?
Maximum cross-sectional area of conductor (mm?). 95 mm?
Number of conductors simultaneously connectable to i
the terminal:
7183 Conneclion
Terminals for connection to external conductors are P
readily accessible during installation
Clamping screws and nuts do not serve fo fix any other P
component
7.1.8.4 Terminal identification and marking TR
Terminal intended exclusively for the neutral conductor NA
Protective earth terminal NA
Other terminals NA
7.1.9 Additional requirements for equipment provided with a neutral pole s
Equipment provided with a pole intended for the
connection of neutral, this pole shall be clearly marked NA
by the letter "N"
The switched neutral pole does not break before and NA
does not make after the other poles except
- a pole having the appropriate short-circuit breaking
and making capacity is used as neutral pole, all poles NA
may operate together
Conventional thermal current of neutral pole NA
7.1.10 Provisions for protective earthing o
7.4.10.1 The exposed conductive parts are electrically
interconnected and connected to a protective earth NA
terminal
7.1.102 Protective earth terminal is readily accessible NA
P: Pass F: Fail NA: Not applicable -- Not Applied
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IHP Test Laboratory Report No: 0414.32-1
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Clause

Requirement-Test

Result-Remark

Verdict

Protective earth terminal is sultably protected against
corrosion

NA

Electrical continuity between the exposed conductive
parts of the protective earth terminal and the metal
sheathing of connecting conductors

NA

Protective earth terminal has no other functions

NA

7.1.10.3

Protective earth terminal marking and identification

NA

7.1.11

Enclosure for equipment

71111

Design

When the enclosure is opened, all parts requiring
access for installation and maintenance are readily
accessible

NA

Sufficient space is provided inside the enclosure

NA

The fixed paris of a metal enclosure are electrically
connected to the other exposed conductive parts of the
equipment and connected to a terminal which enables
them to be earthed or connected to a protective
conductor

NA

Under no circumstances a removable metal patt of the
enclosure is insulated from the part carrying the earth
terminal when the removable part is in place

NA

The removable parts of the enclosure are firmly
secured to the fixed parts by a device such that they
cannot be accidentally loosened or detached owing to
the effects of operation of the equipment or vibrations

NA

When an enclosure is so designed as to allow the
covers to be opened without the use of tools, means is
provided to prevent loss of the fastening devices

NA

If the enclosure is used for mounting push-buttons, it is
not possible to remove the buttons from the outside of
the enclosure

NA

7.1.11.2

Insulation

if, in order to prevent accidental contact hetween a
metallic enclosure and live parts, the enclosure is
parlly or completely lined with insulating material, then
this lining is securely fixed to the enclosure

NA

71412

Degree of protection of enclosed equipment

Degree of protection:

P

7.1.13

Caonduit pull-out, torque and bending with metallic conduits

Withstand the stress occurring during its installation:

P

NA

8.3.3

| TEST SEQUENCE |: GENERAL PERFORMANCE CHARACTERISTICS | =

8.3.3.1

Temperature-rise

ambient temperature 10-40 °C:

20°C

P: Pass

F: Fail NA: Not applicable -= Not Applied
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Clause Requirement-Test Result-Remark Verdict
test enclosure W x H x D {mm x mm x mmy}: NA
material of enclosure:

NA

Main circuits, test conditions.

- rated operational current le (A): 160 A

- cable/busbar cross-section (mm?) / length {mm}... 0mm¥2m

Fuse-link details (fuse-combination units only}:

;n rgir?ufacturefs name, trademark or identification FEDERAL

- manufacturer's model or type reference: NHO0-FB

- rated current (A): 160 A

- power loss (W): 12w

- rated breaking capacily (KA): 120 kA R
Measured temperature-rise: see appended table 8.3.3.1 P

Augxiliary circuits, test conditions:

- rated operation current (A):

- cable cross-section (mm?);

Measured temperature-rise:

see appended table 8.3.3.1

NA

8.3.3.2 Test of dielectric properties
Rated impulse withstand voltage (kV). 8kV
- test Uimp main circuits (kV): 9,8 kV P
- test Uimp auxiliary circuits (kV): NA
- test Uimp on open main contacts (equipment suitable »
for isolation) (kV):
Power-frequency withstand voltage (V): 2200V
- main circuits, test voltags for 5 sec. (V). 2200V P
- control and auxiliary circuits, test voltage for NA
5sec. (V)
Devices, which have been disconnected for the power- p
frequency withstand voltage test.
Equipment suitable for isolation, leakage current not R
exceed 0,5 mA i
Test voltage 1,1 Ue (V). 460V P
Measured leakage current (mA): L1:<0,1 mA

L2: < 0,1 mA P
L3: <0,1mA

8333 Making and breaking capacity
- utifization category: AC22-B
- rated operationat voltage Ue (V). 415V

P: Pass F: Fail NA: Not applicable - Not Applied
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Clause

Requirement-Test

Result-Remark

Verdict

- rated operational current le (A) or power (kW): 160 A
Fuse-link details (fuse-combination units only):

;n rg?kr?ufacturer's name, lrademark or identification FEDERAL
- manufacturer's model or type reference: NHOO-FB
- rated current (A): 160 A

- power loss (W) 12W

- rated breaking capacity (kA): 120 kA

Conditions for makefbreak operations or make operation, AC-23A and AC-23B only:

NA

- test voltage, U = 1,05 Ue (V)
- test current, | = x le (A): NA
- power factor: NA
Conditions for break operation, AC-23A and AC-23B only:
- lest voltage, U = 1,05 Ue (V) NA
- test current, | = x le {A): NA
- power factor: NA
Conditions for make/break opsrations, other than AC-23A/B: G
- test voltage, U = 1,05 Ue (V): 11: 252V
L2: 252V P
L3: 253V
- test current, 1 = xle (A): L1:481 A
L2: 496 A P
L3: 489 A
- power factor/ time constant: L1:0,63
L2: 0,63 P
L3: 0,63
Number of make/break or make and break operations: |5 cycles P
- recovery voltage duration (= 50 ms) 30s P
- current duration (ms); 200 ms G
- ime interval between operations: 30s P

Characteristic of transient recovery voltage for AC-22 and AC-23 only

- oscillatory frequency (kHz): 55,3 kHz
- measured oscillatory frequency (kHz): L1: 57 kHz
12: 57 kHz P
1.3: 57 kHz
- factor y: L1:112
12:1,12 P
13112
8.3.3.3.5 |Behaviour of the equipment during making and breaking capacity tests
Test performed without:
P: Pass F: Fail NA: Not applicable - Not Applied
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Clause Requirement-Test Result-Remarlk Verdict
- endanger fo the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No melting of the fuse in the detection circuit P
8.3.33.6 |Condition of the equipment after making and breaking capacily tests E
Immediately after the test equipment must work =
satisfactorily
aoairod penng oo gesr e test oy cason | P
- equipment is able to carry its rated current after p
normal closing operation
8334 |Dieleatric verification L
test voltage: 2*Ue with a minimum of 1000V~ 1000V P
No flashover or breakdown P
83.3.5 l.eakage current hied
test voltage (1,1 Ue) (V): 460 V P
Leakage current (utilization categories AC-20A, ) NA
AG-20B, DC-20A and DC-20B): < 0,5 mA/pole:
Leakage current (other utilization categories): L1:<0,1mA
< 2 mA/pole); L2:<0,1mA P
L3:<0,1mA
8336 Temperature-rise verification
Fuse-link detaits (fuse-combination units only):
;nnaw?kr:lufacturea‘s name, trademark or identification FEDERAL
- manufacturer's model or type reference: NHOO-FB
- rated cuirent (A); 160 A
- power loss (W) 12W
- rated breaking capacity (kA): 120 kA
- conductor cross-section {mm?): 70 mm?
- test current le (A): 160 A
Measured temperature-rise: see appended table 8.3.3.6 P
8.33.7 Strength of acluator mechanism L
8.25 Verification of the strength of actuator mechanism and position indicating device
- actuator type (fig.): Flgure 1e
8.2.5.2.1 |Dependent and independent manual operation e
- actuating force for opening (N): 110N P
P: Pass F: Falil NA: Not applicable --: Not Applied
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Clause Requirement-Test Result-Remark Verdict
- test force with blocked main contacts (N): 330N P
- used method to keep the contact closed: Contacts were kept closed by P
tying up with wire
During and after the test, open position not indicated: P
Equipment with locking mean, no locking in the open
LT ; . e NA
position while test force is applied:
8.252.2 |Dependent power operation e
- main contacts fixed together in the closed position: NA
- used method to keep the contact closed: NA
- 110% of the rated supply voltage applied to the NA
equipment (3 times):
During and after the test, open position not indicated: NA
Equipment show no damage impairing its normal NA
operation:
Equipment with locking mean, no locking in the open NA
position while test force is applied:
8.2523 |Independent power operation e
- main contacts fixed together in the closed position: NA
- used method to keep the contact closed: NA
- stored energy of the power operator released NA
(3 times):
During and after the test, open position not indicated: NA
Equipment show no damage impairing its normal NA
operation:
Equipment with locking mean, no locking in the open NA
position while test force is applied:
834 |TESTSEQUENCE Il: OPERATIONAL PERFORMANCECAPABILITY |
8.34.1 QOperalional performance test
- utilization category: AC22-8
- rated operational voltage (V). 415V
- rated operational current (A): 160 A
Test conditions for electrical operation cycles:
- test voitage (V) Lt 242V
L2: 241V P
L3:242V
- test current (A): L1170 A
1L2: 168 A P
L3171 A
- power factor/time constant: L1: 0,78
L2:0,78 P
L3:0,78
P Pass F: Fail NA: Not applicable -«2 Not Applied
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Clause Requirement-Test Result-Remark Verdict
Number of cycles with current: 200 cycles P
Number of cycles without current: 1400 cycles P
First test sequence (with/without current): With current P
Second test sequence (withfwithout current): Without current
- time Interval between first and second test sequence: |30 s
83415 |Behaviour of the equipment during the operational performance test
Test performed without:
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No meiting of the fuse in the detection circuit P
8.3.4.1.6 | Condition of the equipment after making and breaking capacily tests S
immediate_ly after the test equipment must work P
satisfactorily
oaited opeing force e et ey [N (<o i
- equipment. is able to carry its rated current after P
norinal ¢losing operation
8.34.2 Dielectric verification
test voltage: 2*Ue with a minimum of 1000V~: 1000 V
No breakdown or flashover P
8.3.4.3 Leakage current S
test voltage (1,1 Ue) (V) 460 V P
Leakage current (utilization calegories AC-204, NA
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole:
l.eakage current (other utilization categories) L1: < 0,1 mA
<2 mAfpole: L2: < 0,1 mA P
L3: < 0,1 mA
8.34.4 Temperature-rise verification
Fuse-link details (fuse-combination units only):
;n n;?kr?ufacturefs name, trademark or identification FEDERAL
- manufacturer's model or type reference: NHOO-FB
- rated current {A). 160 A
- power loss (W): 12W
- rated breaking capacity (kA): 120 kA
- conducter cross-section (mm?): 70 mm?
P: Pass F: Fail NA: Not applicable -~ Not Applied
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Measured temperature-rise:
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Clause Requirement-Test Result-Remark Verdict
- test current le (A): 160 A _
see appended fable 8.3.44 P

Protective device details:

- manufacturer's name, trademark or identification

mark: FEDERAL

- manufacturer's model or type reference: NHOOC-FB

- rated voltage (V) 500V

- rated current (A): 160V

- rated breaking capacity (kA): 120 kA

8.36.2 Fuse protected short-cirouit withstand

test voltage (1,05 x Ue) (V) L1:251V
L2: 253V P
L3: 252V

test current (kA): L1: 70,53 kKA
L2: 71,22 kKA =
L3: 71,44 kA

rated frequency (Hz): 50 Hz

power factor: 0,19

Time constant (ms): NA

Fuse protected short-circuit withstand (equipment in closed position) f

- max. let-through current (kA): L1: 12,31 kApeak
L2: 20,38 kApeak P
L3: 31,80 kApeak

- Joule integral IPdt (A%s): L.1: 65 kA%s
L2: 126 kA%s P
L3: 228 kA%s

Fuse protected short-circuit making

- mean velocily of 15 manually under no-load

conditions operations (m/s). 0.25 m/s

- point at which the measurement is made: On contacls

- test speed during the fuse protected short-circuit

making (m/s): 0,25 mfs

- max. let-through current (kA): L1; 35,74 kApeak
L2: 0 kApeak P
L3:35,74 kApeak

- Joule integral [?dt (A%s): L1: 215 kA%s
L2: 0 kA%s P
L3: 215 kA%s

8.36.25 Behaviour of the equipment during the test
P: Pass F: Fail NA: Not applicable --: Not Applied
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Clatuse Requirement-Test Result-Remark Verdict
Test performed without:
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No melting of the fuse in the detection circuit P

8.3.6.26 |Condition of the equipment after making and breaking capacity tests Lo
immediately after the test equipment must work p
satisfactorily
- required opening force not greater than the test =
force of 8.2.6.2 and table 17 of IEC 60947-1
- equipment is able to carry its rated current after P
normal closing operation

8.3.6.3 Dielectric verification
test voltage: 2*Ue with a minimum of 1000V~ 1000 V P
No flashover or breakdown P

8364 Leakage current e
test voltage (1,1 Ue) (V): 460 V P
Leakage current {utilization categories AC-20A, NA
AC-20B, BC-20A and DC-20B) < 0,5 mA/pole:
Leakage current (other utilization categories) Uf <0,1mA
< 2,0 mA/pole: tg : 81 mﬁ P

8365 Temperature-rise verification
Fuse-link details (fuse-combination units only):
;‘n tg?kl?ufacturel‘s name, trademark or identification FEDERAL
- manufacturer's model or lype reference: NHOO0-FB
- rated current {A): 160 A
- power loss (W): 12W
- rated breaking capacity (kA): 120 kA
- conductor cross-section {(mm?3): 70 mm?
- test current le (A): 160 A
Measured temperature-rise: see appended table 8.3.6.5 P

8.3.7 TEST SEQUENCE V: OVERLOAD PERFORMANCE CAPABILITY ' . = | oo

8.3.7.1 Overload test
ambient temperature 10-40 °C: 20°C
test enclosure W x H x D (mm x mm x mmj:

P: Pass F: Fail NA: Not applicable --: Not Applied
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Clause

Requirement-Test

Resut-Remark

Verdict

material of enclosure:

test current 1,6xlthe or 1 6xlth (A): 256 A
cable/busbar cross-section (mm?) / length (mm): 70 mm¥ 2 m
Fuse-link detalls:

;n rg;r?ufaclurers name, trademark or identification FEDERAL

- rated current (A): 160 A

- power loss (W): 12W

- rated breaking capacity (kA): 120 kA

- time duration of the overload test {s).

(Until the fuse operated)

28 min P
Ezr';:;%gﬁ{%zg‘};ﬁiﬁiﬂié”ﬁﬁé?5‘55’#2@‘&?355?2?" Atr i oqupmentuas |
Roqured opolg (1ot grestrhan e et 02 qgo (<ason | P
The equipment has not undergone any impalrment P
hindering such opsration
8.3.7.2 Dielectric verification e
test vollage: 2*Ue with a minimum of 1000V~ 1000 V P
No flashover or breakdown No P
8.3.7.3 Leakage current
test voltage (1,1 Ue) (V) 460V P
Leakage current {utilization categories AC-20A, NA
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole:
I;tzall;ag)?p%t;;rzent (other utilization categories) <01 mA P
83.74 Temperature-rise verification
Fuse-link detaits (fuse-combination units only):
- manufacturer's name, frademark or identification FEDERAL
mark:
- manufacturer's modefl or type reference: NHOO0-FB
- rated current (A): 160 A
- power loss (W): 12w
- rated breaking capacity (kA): 120 kA
E;Js;lee ‘I‘Ln]l::ussgﬂi?]c'i( gurmg the overload test are replaced New one p
- conductor cross-section (mm?): 70 mm?
- test current le (A): 160 A
P: Pass F: Fall NA: Not applicable --: Not Applieg
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Clause Requirement-Test Result-Remark Verdict
Measured temperature-rise: see appended table 8.3.7.4

84 Y ELECTROMAGNETIC COMPATIBILlTY-TESTS.-"'-i'-
S : Ann

\ (normatlve).. S

A Equment for dlrect swntchmg of a single motor

- AnnexG(normative) e

C Single po]e operated three pole switches

8331  |TABLE: Temperature-rise (measurements) = - .

Temperature rise dT of part:

Terminals

Manual operating means: metallic / non-melallic

Parts intended to be touched but not hand-held: metallic / non-metallic 13K

Parts which need not be touched during normal operation 17K

supplementary information:

8336 |TABLE: Temperature-rise {measurements) __
Temperature rise dT of part: dT(K) i
required
Terminals 80K
Manual operating means: metaflic / non-metallic 10K 25K
Parts intended to be touched but not hand-held: metallic / non-metaliic 17K 25K
Parts which need not be touched during normal operation 28K 50K

supplementary information:

P: Pass F: Fail NA: Not applicable - Not Applied
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Clause Requirement-Test Result-Remark

Verdict

6344 | TABLE: Temperature-rise (measurements) = "

Temperature rise dT of part: CdTHK).
-+ required.

Terminals 80K

Manual operating means: metallic / non-metallic 25K

Parts Intended lo be touched but not hand-held: metaltic / non-metallic 13K 25K

Parts which need not be touched during normal operation 18 K 50K

supplementary information:

8365 = |TABLE: Temperature-rise (measurements) =~~~

Temperature rise dT of part:

Terminals

Manual operating means: metallic / non-metallic

Parts intended to be touched but not hand-held: metallic / non-metallic

Parts which need not be touched during normal cperation

supplementary information:

5574 [TABLE: Temporaturarise (measuroments)

Temperature rise dT of part:

Terminals

Manual operaling means: metallic / non-metallic

Parts intended to be touched but not hand-held: metallic / non-metallic

Parts which need not be touched during normal operation

supplementary information:

P: Pass F: Fail NA: Not applicable --t Not Applied
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Test Circuit of Short Circuit:

Used Equipment:

S: Supply 34,5 kV, 100 MVA
R: Adjustable resistance (RY 01-03): 380
X: Adjustable reaktans (EY 01-12): 1320

r: Shunt Resistance (%0.6)
K1: Making switch (K 01-03)

D: Sample

F: Residual current fuse
{50 mm length 0,8 mm diameter copper wire)

RL: Residual current resistance (1500 A)

Tr: Test transformer (TT 01)
5 MVA, 34,5/04-0,44 - 0,68 kV

11, 12, 13: Current measuring Equipment.
-Rogowski (RG 05- 07} 150 kA/ 2V
-L 500 TC (AQ 01-03)

U1, U2, U3 Voltage measuring Equipment :
-1.500 TV (GO 01-03) £ 1024V, 40Hz, 2M Q

V1, V2, V3: Voltmeter (V 01 - 03}

Measuring system software:
-Rogowski. dbs (2-150 KA)
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Making — Breaking Capacity and Operational
Performance Test Circuit:

Used Equipment:

S: Supply 34,6 kV, 100 MVA

R: Adjustable resistance (RY 01-03): 3802

X: Adjustable reaklans (EY 01-12): 1320

r: Shunt Resistance (%0.6)

R1: Adjustable resistance (AY 01} 2,375 m&
X1: Adjustable reaktans (AY 01). 6000 uH
Rp: Adjustable resistance (DK 01). 1650 2
Cp: Adjustable condensate (DK 01): 37 nF
K1: Making switch (KK 01-03)

K2: NH fuse

D: Sample

F: Residual current fuse
(50 mm length 0,8 mm diameter copper wire)

RL: Residual current resistance (15600 A)

Tr: Test transformer (TT 01)
5 MVA, 34,6/ 0,4 - 0,44 - 0,66 kV

M, 12,13: Current measuring Equipment.

" -Fluke current coil (FL 01-03)0,2/2kA /2
-L 500 TC (AO 01-03)

U1, U2, U3 Voltage measuring Equipment :
-L 500 TV (GO 01-03) £1024V,40Hz, 2M Q2

V1, V2, V3: Vollmeter (V 01 - 03)

Measuring system software:
-Fluke 2000. dbs (200-2000 A)
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Used Test Equipments

Equipment Name - No Manufacturer - Type Features Traceability
Test transformer (TT01) Best 440V B5 kA, 660 V 5 KA

Resistive load (RY01-03) Hilkar 38 ohm, 1300 A/ sn

Inductive load (EY01-12) BEST 128 ohim -

Resistive and inductive load {AY01} FEDERAL 2,3 chm, 6 mH

Resistive and inductive load (AY03) IHP 50 mohm, 380 pH

Current measuring system {AQ01-03) | DIMES L. 500 TC 143,29 kA 12,8763V IHP 1014.01
Voltage measuring system(GO01-03) DIMES L 500 TV +1024V IHP 1014.02
Rogowski coil (RG02-04) HEBEMUS 100 K 100 KA/ 2 Voit 1HP 0712.01
Rogowski colt (RG05-07) HEBEMUS 1680 K 150 kA /2 Volt IHP 0712.01
Fluke current coil (FLO1-03) Fluke 2000 fiex 200 A/ 2000 A HHP 0814.02
Volimeter (V01-03) Federal FYV-72 0-500V IHP 1014.03
Making breaker (KK01-03) Preussag NVL 82DA 12 kV, 1250 Alcn=80 kA |-

Making breaker (KiK04) Federal F112E 2500 A, 400V -

Making breaker (KK0&) Federal F121E 2000 A, 400V -
Make-break test equipment (AK10) IHP Switch -

Current supply (TT05) Mersan 5000 A

Transformer-Ampemaeter (AA01-03) | Federal FAT100-FYASS | 3000/5 A |HP 0814.05
Current transformer (ASOS) FEDERAL 6000/5A IHP 081401
Clamp meter (P03} CIE 1000 A RMS IHP 0413.02
Isolation test equipment (ITO4} GW instek GPI 825 5 kV AC, 1000 VDC Meger { IHP 0413.01
Oscilloscope (002) Textronik TDS 460 A 400 MHz, 4 canal 1HP 0743.02
Dynamometer {(KO01) Lutron FG 5100 100 Kg UMS M3998
Therrmorneter (SO01} CIE 306 200°C UMS 524128
Temperature measuring eq. (SO04} Agilent 34970A 60 canal, T type tenmokupl | UMS 83315
Multimetre (K402) Fluke 87 10 A, 1000 V IHP 0914.02
Caliper (KU0O1) 30483306 Mitutoyo 150 mm, 0,01 mm IHP 1110.02
TForquemeter (TO 01) Torgqueleader 6-80 Nm IHP 0114.01
Impulse test device {DTO1} HILO PG1012C 0-10 kv, 1,2/580 ms IHP 0314.01
Signal supply (0501} Goldstar 0-2 MHz -

Calibrator (K01} Wavetek 1050 V, 20A, METKAL 10-34551
Red-hot wire test device (KT01) Federal 960°C -

Terminal test device (KLO1) Federal -
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Photographs:
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Making-breaking test:
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Income Date: 26.11.2014

Report Date: 05.12.2014

Test Date: 26.11.2014 — 27.11.2014

Page: 1/5

Name and address of customer

EEDERAL ELEKTRIK Yatinm ve Ticaret A.S.
1.0rganize Sanayi Bélgesi 1.Yol No: 25 Hanli Beldesl

Adapazarn / SAKARYA

Test Object Switch-Disconnector-Fuse
Type FHS00
Manufacturer's name or trademark | FEDERAL

Rated characteristics of test object

Number of pole

Rated operation voltage {Ue)

Rated operation current (le)
Utilization category

Rated conditional short-gircuit current
Rated operation frequency

:3p

1416 VAC
t 160 A

T AC-22B

¢ 7O KA
:50/60Hz

Person admitted the sample

Yunus CIRIS

Person sent the sample

Ruhi SENOGLU

Sample receiving procedure

Condition of sample

New

Applied Standard, specification or
procedure

|[EC 60947-3: 2008

Deviation Standard / Specification

L

Result and opinions

Positive. Test sample fulfill the requirement,

Detail information of test is at enclosad.

Seal

Person prade test

Kerem GELIK
Test Engineer

Approving
<

lsmail TASCI
Laboratory Manager

This report is valid just for the samples, which are tested. The reports without seal and signature are not
valid. These reports are not copied, pressed without permission of the initial laboratory.

Address: 1.0SB 2. Yoi No: 13 Adapazar / TURKIYE  Tel: (0264) 291 45 30

Fax: (0264) 291 45 31
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Participants in the test

Ismall TASCI HP test engineer in charge
Kerem GELIK IHP test engineer
Yunus CIRIS IHP test technician

Applied standard and tests
IEC 60947~ 3: 2008

fuse-combination units.

- Mechanical durability {Clause 8.5.1)

Page

[4 TV A

Low voltage switchgear and controlgear — Part 3: Swilches, disconnector, switch-disconnector and
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Clause |Requirement-Test Result-Remark Verdict
Test Sample 1 (FHS00 160A)

8.5.1 Mechanical durability
The mechanicai durability test (see 7.2.4.3 and
8.1.5), where required, is made in accordance with
the appropriate requirements of 8.3.4.1, except that | Leakage current after the test p
for equipment suitable for isolation, the maximum < 0,1 mA
value of leakage current shall not exceed 6 mA per
pole for all utilization categories.
The total number of operating cycles shall be as
declared by the manufacturer, 20000 cycles P
Ambient temperature: (10-40°C) 19°C P
Fuse-link details (Manufacturer / type reference / rated | Federal NHOO-FB p
current / power dissipation) 160 ANH, 12 W
Switching velocity of the equipment dependent manual
operation 0.7 mfs P
Number of operating cycles per hour 1200 cycles
The equipment shall remain mechanically operable. |Operable
The force required for opening shall not be greater 120 N P
than the test force of 8.2.5.2 and Table 8.

P: Pass F: Fail NA: Not applicable - Not Applied
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Used test Equipmen
Equipment Name - No Manufacturer - Type | Features Traceabllity
Make-break test equipment (AK07) IHP Vertical switch “
Current-voitage supply (AGK 02) GW instek 30Vde, 3A -
Multimetre (M02) Fluke 87 10 A, 1000V IHP 0914.02
Dynamometer {KO01) Lutron FG 5100 100 Kg UMS M3998

Photographs:
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Name and address of customer

FEDERAL ELEKTRIK Yatirim ve Ticaret A.$.
1.0rganize Sanayi Bolgesi 1.Yol No: 25 Hanli Beldesi

Adapazan /| SAKARYA

Test Object Switch-Disconnector-Fuse

Type FHS1 160

Manufacturer's name or trademark | FEDERAL
Number of pole H1p
Rated operation voltage (Ue) : ‘1428 X AC

ot ; Rated operation current {le) :

Rated characleristios of test object |y ation category . AC-21B/400V, AC-22B/240V
Rated conditional short-circuit curent  : 70 kA
Rated operation frequency 150/60 Hz

Person admitted the sample

Yunus CIRIS

Person sent the sample

Ruhi SENOGLU

Sample receiving procedure

Condition of sample

New

Applied Standard, specification or
procedure

IEC 60947-3: 2008

Deviation Standard / Specification

Result and opinions

Positive. Test sample fulfill the requirement.

Detail information of test is at enclosed.

Seal

i LAY

wlie fr

Kerem GELIK
Test Engineer

Approving
Ly

v

Ismail TASCI
Laboratory Manager

This report is valid just for the samples, which are tested. The reports without seal and signature are not
valid. These reports are not copied, pressed without permission of the initial laboratory.
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Participants in the test

lsmail TASCI iHP test engineer in charge
Kerem GELIK IHP test engineer
Yunus CIRIS IHP test technician

Applied standard and tests
IEC 60947- 3: 2008

Low voliage switchgear and controlgear — Part 3: Switches, disconnector, switch-disconnector and
fuse-combination units.

- Mechanical durabiity (Clause 8.5.1)
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Clause |Requirement-Test Result-Remark Verdict
Test Sample | 1(FHS1 1604)
8.5.1 Mechanical durability
The mechanical durability test (see 7.2.4.3 and
8.1.5), where required, is made in accordance with
the appropriate requirements of 8.3.4.1, except that Leakage current after the test p
for equipment suitable for isolation, the maximum <0,1TmA
value of leakage current shall not exceed 6 mA per
pole for all utilization categories.
The tolal number of operating cycles shall be as
declared by the manufacturer. 20000 oycles P
Ambient temperature: (10-40°C) 25°C P
Fuse-link details (Manufacturer / type reference / rated | Federal NHOO-FB P
current / power dissipation) 160 ANH, 12W
Swilching velocity of the equipment dependent manual
operation 0,7 mfs P
Number of operating cycles per hour 1200 cycles P
The equipment shall remain mechanically operable. | Operable
The force required for opening shall not be greater 45N P
than the test force of 8.2.5.2 and Table 8.
P: Pass F: Fait NA: Not applicable -- Not Applied
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Used test Equipment:
Equipment Name - No Manufacturer - Type | Features Traceability
Make-br_eak test equipment (AKO7) IHP Vertical switch -
Current-voltage supply (AGK 02) GW instek 30Vvde, 3A -
Multimetre {M02) Fluke 87 10 A, 1000 V IHP 0313.02
Dynamometer (KO01) Lutron FG 5100 100 Kg UMS M3928

Photographs:
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FEDERAL ELEKTRIK Yatirim ve Ticaret A.S.

1. Organize Sunayl Boigesi
1. Yanyo! No : 25 Hanlr Beldesl
Adapazan / TURKEY

The undersigned Company certifies under its sole responsibility that the product specified below safisfles the
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Report date: 10.04.2011
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Name and address of client

FEDERAL ELEKTRIK
1.0Organize Sanayi Bélgesi 1.Yol No 25
Hanli Beldesi Sakarya / TURKIYE

Test object

Low Voltage Fuse-Link and Fuse-Base

Type

NH00-FB and NHOO-FA

Manufacturer's name or trademark | FEDERAL
Rated operating)voltage (Un} ;500 V A
- Rated current {In : 25- 160
Hfattedl crl;?ra::tenstics Rated operating frequency :50- 60 Hz
ol test objec Rated short circuit breaking capacity: - 120 KA
Utilization category :gG
Person admitted the sample Kerem GELIK
Person sent the sample Ender VARDAR
Sample receiving procedure -
Condition of sample New

Applied standard, specification or
procedure

1EC 60269-1: 2006 + A1: 2009
IEC 60269-2: 2010

Deviation Standard / Specification

Result

POSITIVE. Test sample passed the requested test.

Detail information of tests is at enclosed

Seal

Person prade lest Approving
h

N

Kerem CELIK
Test Enginser

Ismait TASCI
Laborataory Manager

Independent International High Power Test Laboratory accredited according to DIN EN ISONEC 17025 by
DGA Deutsche Gesellschaft fir Akkreditierung mbH In the field of low voltage switchgear and controlgear

equipments.

This report is valid just for the samples, which are tested. The reports without seal and signature are not

valid. These reports are nol copied, pressed wilhout permission of the initial laboratory.

Address: 1.08B 2. Yol No: 13 Adapazar / TURKIYE Phone: (0264) 291 45 30 Fax: (0264) 281 45 31
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Participants in the tests

Mr. Ismail TASCI IHP test engineer in charge
Mr. Kerem GELIK IHP test engineer
Mr. Samet KORKAN IHP test technicians

Applied standards and tests,

IEC 60269-1: 2006 + A1: 2009: Low-voltage fuses — Part 1:
General requirements

IEC 60269-2; 2010: Low-voltage fuses — Part 2: Supplementary requirements for fuses for use by
authorized persons (fuses mainly for industrial application) — Examples of standardized systems of
fuses Ato J
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{HP Test Laboratory
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Clause

Requirement — Test

Result-Remark

Verdict

5.1

Summary of characteristics -

5.2

Rated voltage

AC 500V

5.3.1

Rated current of the fuse-link{s)

25, 32, 40, 50, 63, 80, 100,
125, 160 A

]

53.2

Rated current of the fuse-holder

160 A

54

Rated frequency

45- 62 Hz

55

Rated power dissipation of fuse-link

12W

Rated acceptable power dissipation of fuse-holder

12W

hav I B v B s w I I =

5.6

The limits are based on a reference ambient air
temperature Taof +20 °C,

20°C

5.6.1

Time-current characteristics, time-current zones

For fuse-links not complying with the standardized time-
current zones as specified in the subsequent parts, the
manufacturer should keep avaitable {with their
tolerances):

— the pre-arcing and operating time-current
characteristics; or

—the time-current zone.

57.2

The rated breaking capacily of a fuse-link is given by the
manufaclurer corresponding to the rated voltage. Values
of minimum rated breaking capacity are given in
subsequent parts.

120 kA /500 V

58

The value for cut-off and f 2¢ characteristics shall take into
account manufacturing tolerances and shall refer to the
service conditions as specified in subsequent parts, for
example, the values of voltage, frequency and power
factor.

5.8.1

Where the cut-off current characteristics are required, and
unless specified in subsequent parts, they should be
given by the manufacturer according to the example
shown in Figure 4, in a double logarithmic presentation
with the prospective current as abscissa.

58.2

The pre-arcing I 2/ characteristics for pre-arcing times of
less than 0,1 s down to a time corresponding to the rated
breaking capacity shall be given by the manufacturer.

The operating / 2 characteristics with specified voltages
as parameters shall be given by the manufacturer for pre-
arcing times less than 0,1 s,

Markings

The marking shall be durable and easily legible.

Compliance is checked by inspection and by the following
test.

The marking is rubbed by hand for 5 s with a piece of
cloth soaked with water and again for 5 s with a piece of
cloth soaked with petroleum spirit.

5s - water
5 3 - petroleum spirit

6.1

Markings of fuse-holders

P : Pass

F : Fail NA : Not applicable -- 1 Not Applied




IEC 6026¢- 1

IHP Test Laboratory

Report No: 0211.02-6

Page: 5/ 61

Clause

Requirement - Test

Result-Remark

Verdict

The following information shall be marked on all fuse-holders:

name of the manufacturer or a trade mark by which he
may be readily identified;

FEDERAL

P

manufacturer's identification reference enabling alf the
characteristics listed in 5.1.1 to be found;

NHO0 - FA

Rated voltage;

500 V

Rated current;

160 A

Kind of current and rated frequency, when applicable.

~

Part 2
8.1

Size.

GO

T |}

The marking of the rated current and the rated voltage
shall be discernible from the front when a fuse-link has
not been fitted.

6.2

Markings of fuse-links

The following information shall be marked on all fuse-links
except small fuse-links where this is impracticable:

Name of the manufacturer or a trade mark by which he
may be readily identified;

FEDERAL

Manufacturer's identification reference, enabling all the
characteristics listed in 5.1.2 to be found,;

NHO00 - FB

Rated voltage;

500V

Rated current (for "gM" type see 5.7.1);

25, 32, 40, 50, 63, 80, 100,

125, 160 A

Breaking range and utilization category (letter code},
where applicable (see 5.7.1);

gL/gG

Kind of current and, if applicable, rated frequency (see
5.4),

For small fuse-links, where it is impracticable to include all
the specified information on the fuse-link, the trade mark,
list reference of the manufacturer, rated voltage and the
rated current shall be marked.

NA

Part 2
6.2

Size or reference;

00

Rated breaking capacity.

120 kA

The marking of the rated current and the rated voltage
shall be discernible from the front. Furthermore, fuse-links
shall be marked as described in Table 104.

500 V, 160 A

Fuse-links with isolated gripping-lugs may be marked in a
place easily visible from the front with the graphical
symbol of a gripping-lug in a square. It marked,
conformity of these fuse links is verified according to 8.2.

NA

6.3

Marking symbols

For the kind of current and frequency, use symbols in
accordance with IEC 60417,

P . Pass

F: Fail NA: Not applicable -- : Not Applied




IEC 60269- 1 [HP Test Laboratory Report No: 0211.02-6 Page: 6/61

Clause

Requirement - Test

Result-Remark

Verdict

Standard conditions for const_ru'ction

7.1

Mechanical design

7141

Replacement of fuse-links easily and safely

71.2

Connections, including terminals

Contact force is not transmitted through insulating material
other than caeramic or other material with characteristics not
less suitable, unless

there is sufficient resilience in the metallic parts to
compensate any possible shrinkage or other deformation
of the insulating material

Terminals cannot turm or be displaced when the connecting
screws are tightened

Terminals shall be such, that the conducters cannot be
displaced

Parts gripping the conductors are of metal

Gripping parts cannot unduly damage conductors

Terminals readily accessible under the intended conditions
of installation

71.3

Fuse-contacts

Fuse-contacts are such that necessary contact force is
maintained under the conditions of service and operation

Contact is stich that electromagnetic forces oceurring during

operation under conditions
in accordance with 7.5 not impair electrical connections betwaen

a} fuse-base and fuse-carrier

NA

D) fuse-carrier and fuse-link

NA

¢) fuse-link and fuse-base

Fuse contacts are so constructed and of such material that, when fuse is properly
installed and service conditions are normal, adequate contact is maintained

a) after repeated engagement and disengagement

b} after being left undisturbed in service for long perlod

Construction of a gauge-piece

Gauge-piece s so designed that it withstands normal
stresses occurring during use

NA

Mechanical strength of fuse-link

Fuse-link have adequate mechanical strength and its
contacts are securely fixed

7.2

Insulating properties and suitability for isolation

Fuses are such that they da not lose insulating properties
at voltages to which they are subjected in normal service

Fuse passes the tests for verification of insulating
properiles and suitabitity for isolation in accordance with
8.2

P Pass

F : Fait NA : Not applicable - Not Applied
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Clause Requirement — Test Result-Remark Verdict
73 Temperature rise, power dissipation of the fuse-link and acceptable power dissipation of
’ the fuse-holder
Requirements are verified by tests according to 8.3 P
7.4 Operation
Fuse-link is so designed and proportioned that, when tested in its appropriate test
arrangement at rated frequency and ambient air temperature of (2015) °C
- is able to carry continuously any current not exceeding its p
rated current
- is able to withstand overload conditions as they may p
occur in normal service {see 8.4.3.4)
Fuse-link satisfy these conditions if it passes the tesls p
prescribed in 8.4
7.5 Breaking capacily
Fuse is capable of breaking, at rated frequency and at voltage not exceeding the
recovery voltage specified in 8.5, any circuit having prospective current between
- current |y (for “g" fuse-links) : P
- current kql, {for *a" fuse-links} : NA
- for a.c., rated breaking capacity at power factors not lower 120 KA p
than those in Table 20:
- for d.c., rated breaking capacity at time constants not NA
greater than those limits in Table 21:
Arc voltage not exceed values given in Table 6: P
Fuse satisfy these conditions if it passes the tests Report no: p
prescrived in 8.5 IPH 1211.0251.1.190
7.6 Cut-off current characteristic
Values of cut-off current measured as specified in 8.6 are
less than, or equal to, the values corresponding to cut-off P
current characteristics assigned by the manufacturer
7.7 It characteristics
Pre-arcing °t values verified according to 8.7 P
{Table 7) :
Operating I°t values verified according to 8.7: P
7.8 Overcurrent discrimination of fuse-links: P
7.9 Protection against electric shock '
The degree of protection when the fuse is under normal P NA
service conditions:
The degree of protection when replacing the fuse-link: P NA
The degree of protection when the fuse-link and fuse- P NA
carrier is removed:
7.9.1 Clearances and creepage distances
Clearances are not less than the values given in Table 9: | See clause 8.2.3 P
P : Pass F : Fait NA : Not applicable -- . Not Applied
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Clause Requirement - Test Result-Remark Verdict
Creepage distances correspond to material group, as
defined in 2.7.1.3 of IEC 60664-1, corresponding with See clause 8.2.3 P
rated voltage given in Table 10:
79.2 Leakage currents of fuses suitable for isolation
Value of leakage current (mA) not exceed
- 0,5 mA per pole for fuses In new conditions: < 0,05 mA P
- 2 mA per pole for fuses having been submitted to test )
accordingto 8.5 :
793 Additional constructional requirements for fuses for linked fuse-carriers, suitable for
- isolation
Fuse-holder are marked with the symboi [EC 60617- NA
8003869
When fuse is in open position, with fuse-link remaining
inside the fuse-carrier, isolating distance between the
. ; ; . ; NA
fuse contacts in accordance with the isolating function are
provided
Indication of this position is provided by the position of the NA
fuse-carrier
There exists a locking means in order to lock the fuses in
the isolated position, locking is possible only in this NA
position
Fuses are designed so that the fuse-carrier remains
attached 1o the fuse-base giving correct indication of the NA
open position, and of focking
7.10 Resistance to heat
All components are sufficiently resistant to heat which p
may occur in normal use {see 8.9 and 8.10)
7.11 Mechanical strength
All components of fuse are sufficiently resistant to
mechanical stresses which may occur in narmal use (see P
8.3 10 8.5 and 8.11.1)
7142 Resistance to corrosion
All metallic components of fuse are resistant to corrosive p
influences which may occur in normal use
7.12.1 Resistance to rusting
Ferrous components are so protected that they meet P
relevant tests (see 8.2.2.3.2 and 8.11.2.3)
7.12.2 Resistance to season cracking
Current-carrying parts are sufficiently resistant to season p
cracking (see 8.2.2.3.2 and 8.11.2.1)
713 Resistance to abnormal heat and fire
All components of fuse are sufficiently resistant to P
abnormal heat and fire (see 8.11.2.2)
7.14 Electromagnetic compatibllity
P : Pass F : Fail NA : Not applicable -- : Nol Applied
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Clause

Requirement — Test

Resulit-Remark

Verdict

Fuses within the scope of this standard are not sensitive
to normal electromagnetic disturbances

No immunity tests are required

Test sample: (Fuse-links)

~INHOO-FB/160A

At the beginning of each test, the fuse shall be
approximately at the ambient air temperature.

Tests shall be made on fuses In a clean and dry
condition.

Arrangement of the fuse and dimensions

Before the tests are started, the specified external
dimensions shall be measured and the results compared
with the dimensions specitied in the relevant data sheets
of the manufacturer or specified in subsequent parts.

Part 2: Figure 101

8.1.5

Testing of fuse-links

8.1.5.1

Complete tests

Before the tests are commenced, the internal resistance R
of all samples shall be measured at an ambient-air
temperature of (20 * 5) °C with a measuring current of not
more than 0,1 fn. The value R shall be recorded in the test
report.

Table 8.1.5.1

81.5.2

Testing of fuse-links of a homogeneous series

Fuse-links of different rated currents are considered to form a homogeneous series

provided

~they have enclosures identical in form and construction,
and with the exception of fuse elements, in dimension.
This condition Is also met when only the fuse-link contacts
differ, in which case tests are performed with the fuse-link
having the fuse-link contacts most likely to produce the
least favourable test results;

~they have the same arc-extinguishing medium and the
same completeness of filling;

—their fuse-elements congist of identical materials. They
shall have the same length and form;

~their cross-section, which may vary along the length of
fuse-elements, as well as the number of fuse-elements,
shall not exceed the cross-section and the number of fuse
elements, respectively, of those fuse-links having the
highest rated current;

—the minimum distances between adjacent fuse-slements
and between the fuse-elements and the inner surface of
the cartridge is not less than those in the fuse-link having
the highest rated current;

—they are suitable to be used with a given fuse-holder, or
are intended to be used without a fuse-nolder, but in an
arrangement identical for all rated currents of the
homogeneous series.

P : Pass

F : Fail NA : Not applicable -- : Not Applied
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Clause

Requirement - Test

[Result-Remark

Verdict

~With respect to the temperature-rise test, the product
RlIn 372 does not exceed the corresponding value for the
fuse-link which has the largest rated current of the
homogeneous series. The resistance £ shall he
measured with the fuse-link as indicated in 8.1.5.1.

~With respect to the breaking-capacity test, the rated
breaking capacity Is not greater than that of the fuse-link
having the largest current within the homogeneous series.
Otherwise the fuse-link of the largest rated current among
those having the greater rated breaking capacity shall be
subjected to tests no. 1 and no. 2.

8.3

Verification of temperature rise and power dissipation

8.3.1

The test shall be performed at an ambient air temperalure
of (20 + 5) °C.

20 °C

The connections on either side of each single fuse shall
be not less than 1 m in length.

2m

Unless specified in subsequent parts, the cross-sectional
area shall be selected in accordance with Table 17.

70 mm?

Part 2
8.3.1

If not, the screws or nuts of the terminals shall be
fastened in accordance with Table 111.

10 Nm

8.34.2

Power dissipation of a fuse-iink

The test shall be made with a.c. at the rated current of the
fuse-link.

160 A

835

The power dissipation of the fuse-link shall not exceed its
rated power dissipation or the value specified in
subsequent parts.

10,8 W

After the test, the fuse shall be in a satisfactory condition.

84

Verification of operation

8.4.1

Length and cross-sectional area of conductors connected
shall correspond to Lhose specified in 8.3.1 and shali be
selected according to the rated current of the fuse-link.
See Table 17,

2, 70 mm? cable

8.4.2

The ambient air temperature during these tests shall be
(20 + 5) °C.

21 °C

8.4.3.1

Verification of conventional non-fusing and fusing current

a) The fuse-link is subjected to its conventional nen-fusing
current (inf) for a time equal to the conventional time
specified in Table 2. It shall not operate during this time.

1,25%160 A —2h

b) The fuse-link, after having cooled down to ambient
temperature, is subjected to the conventional fusing
current {£). It shall operate within the conventional time as
specified in Table 2.

1,6x160 A — 40 min.

8.4.3.2

Verification of rated current of "g" fuse-links

One fuse-link is submitted to a pulse test for 100 h, in
which the fuse-link will be cyclically loaded. Each cycle
with an on-period of the conventional time and an off-
period of 0,1 of the conventional time, the test current
being equal to 1,05 of the rated current of the fuse-link.

1,05%160 A - 2h

Total: 100 h

Without current - 12 min.

P Pass

F : Fail NA : Not applicable -- : Not Applied
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Clause Requirement — Test Result-Remark Verdict

After the test the fuse-link shall not have changed its
characteristics. Verification shall be carried out by the test [ 1,25x160 A — 2h P
as described in item a) of 8.4.3.1.

8.4.3.3 Verification of time-current characteristics and gates

8.4.3.3.1 | Time-current characteristics

The time-current characteristics may be verified on the
basis of the results obtained from the oscillographic p
records taken during the performance of the test
according to 8.5.

The values of pre-arcing and operating times so
determined, referred to the abscissa corresponding to the
value of prospeclive current, shall be within the time- P
current zone indicated by the manufacturer, or specified
in subsequent parts.

When for the fuse-links of a homogeneous series (see 8.1.5.2) the complete test
according to 8.5 is only made on that fuse-link having the largest rated current, i shall
be sufficient for the smaller current ratings to verify only the pre-arcing time. In this
case, the supplementary tests shall be made at an ambient air temperature of (20 + 5)
oG and at the following values of prospective current only:

— for "g" fuse-links, with the exception of "gD", "gG" and
"gh", as adequate tests are carried outin connection with
verification of the gates (see 8.4.3.3.2):

test 3a) between 10 and 20 times; NA
test 4a) between 5 and 8 times;

test 6a) between 2,5 and 4 times the rated current of the
fuse-link;

- for "a" fuse-links:

test 3a) between 5 k2 and 8 k2 times;
test 3b) between 2 k2 and 3 k2 times; NA
test ba) between k2 and 1,5 k2 times the rated current of
the fuse-link (see Figure 2},

8.4.3.3.2 | Verification of gates

a) A fuse-link is subjected to the current of Table 3,
column 2 for 10 s. It shall not operate. 460A-80s P

b) A fuse-link is subjected to the current of Table 3,
column 3. It shall operate within 5 s. 950 A-338 P

¢} A fuse-link is subjected to the current of Table 3, _
column 4 for 0,1 s. It shall not operate. 1450 A —670 ms P

d} A fuse-link is subjected to the current of Table 3,
column 5. It shall operate within 0,1 s. 2590 A-65ms P

Additional to the tests of 8.4.3.3.1, "aM" fuse-links shall

comply the following tests which can be made ata NA
reduced voltage.

¢) A fuse-link is subjected to the current of Table 4, NA
column 2, for 60 s. It shall not operate.

f) A fuse-link is subjected to the current of Table 4, NA
column 3. It shall operate within 60 .

g) A fuse-link is subjected to the current of Table 4, NA

column 5, for 0,2 s. It shall not operate.

P : Pass F : Fail NA : Not applicable -« Not Applied
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Clause Requirement - Test Result-Remark Verdict
h) A fuse-link is subjected to the current of Table 4, NA
column 7. It shall operate within 0,10 s.
These tests for « aM » fuses shall be conducted with the NA

conductor cross-section areas defined in Table 18.

8.4.3.4 Overload

The test arrangement is the same as that for the
temperature-rise test (see 8.3.1). Three fuse links shall be
submitted to 50 pulses having the same duration and the
same lest current.

50 pulses P

For "g" fuse-links, the test current shall be 0,8 times the
current determined from the manufacturer's minimum pre-
arcing time-current characteristics for a pre-arcing time of [0,8x880A-5s P
5s. The duration of each pulse shali be 5 s and the time | Without current -- 24 min.
interval between pulses shall be 20 % of the conventional
time specified in Table 2.

For "a" fuse-links, the test current shall be equal to k1/n
+2 %, The pulse duration shall correspond to that
indicated on the overload curve for k1/n as stated by the ' NA
manufacturer. The intervals between pulses shall be 30
times the pulse duration.

After having been allowed to cool down to ambient air
temperature, the fuse-links shall be subjected to a current 0,8x880A - 1:15s
equal to that used during the overload test. The pre- 2:14s P
arcing lime, when passing this current, shall be shown to 3:14s
lie within the manufacturer's time-current zone.

8.4.3.5 Conventional cable overload protection (for ;'gG" tuse-links only)

The fuse-link is mounted in its appropriate fuse holder or
test rig as specified in 8.4.1, but provided with PVC

insutated copper conductors of a cross-sectional area as | 50 mm? P
specified in Table 19. The fuse and the conductor 160A-2h
connected to it shalt be preheated with the rated current
of the fuse-link for a time equal to the conventional time.

The test current is then increased to a value of 1,45 iz (12
being specified in Table 19). The fuse-link shall operate in | 1,45x168 A - 33 min. P
a time less than the conventional time.

NOTE It is not necessary to perform this test if the
product 1,45 Iz is greater than the conventional fusing NA
current.

8.4.3.6 Operation of indicating devices and striker, if any

The correct operation of indicating devices is verified in
combination with the verification of breaking capacily Clause 8.7.4 P

For verifying the operation of strikers, if any, an additional
test sample shall be tested at a current: NA
- 14 in the case of "g" {use-links;

- 2 kyIn in the case of "a" fuse-links;

and at a recovery voltage of:

- 20 V for rated voltages no! exceeding 500V,
- 0,04 Un for rated voltages exceeding 500 V. NA
The values of the recovery voltage may be exceeded by
10%.

P : Pass F: Fail NA : Not applicable -- 1 Not Applied
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Clause

Requirement — Test

Result-Remark

Verdict

The striker shall operate during all tests made at a
recovery voltage of
- atleast 20 V.

NA

8.5

Verification of the breaking capacity

Report no:
iPH 1211.0251.1.190

8.6

Verification of the cut-off current characterlistics

8.6.1

If the manufacturer has stated the cut-off current
characleristic, this characteristic shall be verified for the
prospective current in connection with test no. 1 (see 8.5),
and the corresponding value shall be computed from the
oscillograms.,

8.6.2

The values measured shall not exceed those indicated by
the manufacturer (see 5.8.1).

Report no:
IPH 1211.0251.1.180

8.7

Verification of I°t characteristics and overcurrent discrimination

8.7.1

The 12t characteristics indicated by the manufacturer shall
be verified from ihe results of the breaking-capacity test,
or can be given by a calculation based on measured
values taking into account setvice conditions (see Annex
B).

Report no:
IPH 1211.0251.1.190

8.7.2

The operating Pt values measured shall not exceed the
values indicated by the manufacturer or specified in
subsequent parts.

Max. operating
I;- 372 kA%s
l,— 338 kA%s

The pre-arcing I°t values shall be not less than the
minimum pre-arcing values given by the manufacturer, or
they shalt lie within the limits indicated in Table 7 {see
5.8.2 and Annex B).

Min. pre-arcing
ly— 90,4 kA%s
l, — 93,9 kA%s

The operating 1t values given by the breaking capacity
tests can be used to calculate values for other voltages
using the formula in Clause B.3.

NA

8.7.3

Veritication of compliance for fuse-links at 0,01 s

Compliance with Table 7 is determined from the pre-
arcing 1%t values obtained from the test during 12 and the
pre-arcing I°t values at 0,1 s. (For 160 A: 86- 250 kA%s)

|0,13'~484 kAzs
|Q'g|5 - 148 kAZS
(Annex B1)

The pre-arcing It values for test duty 12 for the smaller
current ratings of a homogeneous series can be
caleulated from ihe formula given in Annex B.

NA

8.7.4

Verification of overcurrent discrimination

The discrimination of the fuse-links Is verified by means of
the time-current characteristics and the pre-arcing and
operating I°t values.

Part 2
8.7.4

Four samples are tested, two samples are tested at the
r.m.s. prospective test current /, corresponding to the
minimum pre-arcing °t values, the other samples at the
r.m.s. prosgective test current /, corresponding to the
operating It values,

Test1: 4 kA, Pf: 0,25
Tost2: 6,8 kA, Pf: 0,26

- 1,05 x Un, |
/3

The test voltage for 690 V fuses is v

NA

P Pass

F : Fail NA : Not applicable -~ Not Applied
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Clause

Requirement - Test

Result-Remark

Verdict

The test voltage for all other fuses is V3

400 V (Measured values
were calculated for 320 V
according to Annex B3)

The evaluated It values shall lie within the corresponding
%t limits specified in Table 113.

(For 160 A: Testi: Pre-arcing: > 64 kA’s)

(For 160 A: Test2: Operating: < 185 kA%s)

Testi: 1: 100 kA%s
2: 111 kA%
Test?: 3: 146 kAs
4: 161 kA®s

8.8

Verification of the degree of protection of enclosures

If the fuse is fitted in an enclosure, the degree of
protection as specified in 5.1.3 shall be verified under the
conditions stated in [EC 80529.

NA

8.9

Verification of resistance to heat

If not otherwise specified in subsequent parts, the
resistance to heat is judged by the results of all operating
tests, in particular with respect o 8.3, 8.4, 8.5 and 8.10,

Part 2
8.9

Fuse-holders fitted with fuse-links having the maximum
power dissipation corresponding to the acceptable power
dissipation of the fuse-holder shafl be cyclically loaded as
pretreatment. The pre-treatment is specified in 8.4.3.2 of
|EC 60269-1. After cooling to normal temperature the
breaking capacity shall be tested at /1 in accordance with
8.5.

Fuse-links containing organic material in the body or filler
shall be subjected to the same test as described above.
These fuse-links shall interrupt the test currents /1 and /s.

NA

8.10

Verification of non-deterioration of contacts

NA

8.11

Mechanical and miscellaneous tests

8.11.1

Mechanicat strength

If not otherwise specified in the subsequent parts, the
mechanical characteristics of a fuse and its parts are
judged in the context of normat handling and mounting as
well as with the results shown after the breaking-capacity
test (see 8.5).

Part 2
8.11.1.8

Impact resistance of gripping-tugs of moulded material or of metal fixed in

moulded material

8.11.2

Miscellaneous tests

8.11.2.1

Verification of freedom from season cracking

In order to verify that current-carrying parts made of rolled
copper alloy with less than 83 % copper content are free
from season cracking, the following test is performed.

All grease is remaved from three samples by immersing
them for 10 min in a suitable solution. Fuse-links are
tested individually, while fuse-holders are only tested with
lhe complete fuse.

3 Fuse-links

The samples shall be placed for 4 h in a test cabinet
having a temperature of (30 £ 10) °C.

30°C-4h

&

P Pass

F : Fail NA : Not applicable -- : Not Applied
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Clause Requirement — Test Resulit-Remark Verdict

Alter this, sampfes are placed for 8 h in a test cabinet, on
the bottom of which is an ammonium chloride solution 8h P
having a pH value of 10-11.

The samples shall show no cracks visible to the unaided
eye when any bluish film is removed by means of a dry p
cloth. Contact caps of fuse-links shall not be removable
by hand. .

8.11.2.2 | Verification of resistance to abnormal heat and fire

It not otherwise specified in subsequent parts, the
following applies. Parts of insulating materials, except
ceramic, not necessary to retain current-carrying parts in | 8.11.2.2.5.a) P
posilion even though they are in contact with them are
tested according to item a) of 8.11.2.2.5.

Parts of insulating materials, except ceramic, necessary

to retain current-carrying parts and paris of the earthing NA
circuit, if any, in position are tested according to item b) of
8.11.2.2.5.
The specimen is stored for 24 h in an atmosphere having &n -
8.11.2.2.3 | a temperature between 15 °C and 35 °C and a relative gg;? §0% humidity P

humidity between 35 % and 756 % before starting the tesl.

a} The temperature of the lip of the glow-wire and the
8.11.2.2.5 | duration of its application to the specimen shali be (650 650°C - 308 P
+10) °C and (30t 1) s.

b) The temperature of the tip of the glow-wire and the
duration of ils application to the specimen shall be (960 NA
+10) °C and (30 £ 1} 5.

The time at which the specimen ignites and the time when
flames extinguish during or after the period of application | No ignition P
are noted.

The maximum height of any flame is measured and
noted, the start of the ignition, which might produce a high NA
flame for a period of approximately 1 s, being
disregarded.

The specimen is considered to have withstood the glow-
wire test:

—if there is no visible flame and no sustained glowing;
—if flames or glowing of the specimen extinguish within
30 s after removal of the glow-wire.

No flame and no sustained P
glowing

There shall be no burning of the tissue paper or scorching P
of the pinewood board.

8.11.2.3 | Verification of resistance to rusting

Al grease is removed from the parts to be tested by
immersion in a suitable degreasing agent for 10 min. The | 10 min. - 10 % solution of

parts are then immersed for 10 min in a 10 % solution of | ammonium chloride in P
ammonium chloride in water, at a temperature of (20 £ 5} | water

C.

Without drying, but after shaking off any drops, the parts

are placed for 10 min in a box containing air saturated 10 min. P

with moisture at a temperature of (20 £ 5) C.

P : Pass F : Fall NA : Not applicable -- : Not Applied
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Clause

Requirement — Test

Result-Remark Verdict

After the parts have been dried for 10 min in a heating
cabinet at a temperature of (100  8) °C, their surface
shall show no signs of rust.

10 min —100°C P

Traces of rust on sharp edges and any yellowish film
removable by rubbing are ignored.

No rust p

Part 2
8.11.2.4

Non-deterioration of insulating parts of fuse-link and fuse-base

Part 2
8.11.2.4.1

Three fuse-links and three fuse-bases to be tested shall
be exposed to the following temperatures:

3 Fuse-links P

For a period of 168 h: (150 + 5) °C for fuse-links and fuse-
bases comprising moulded elements intended to support
live parts,

150°C — 168h P

For a period of 168 h: (100 & 5} °C for covers,

NA

for a period greater than 1 h: (150 + 5) °C over 1 h for
sealing compounds; stability of the marking.

150°C - 1h P

After cooling to ambient temperature the following shall be tested.

Fuse-links: verification of the breaking capacity with 71
and Iz in accordance with 8.5 of IEC 60269-1.

Fuse-base: verification of the mechanical strength in
accordance with 8.11.1.2.

Sealing compounds shall not have shifted to an extent
permitting live parts to be exposed.

The fuse-links shall operate correctly.

The marking shall be durabte and easily legible.

Test sample: (Fuse-links)

“|NHOO=FB/125A -

8.1.4

Arrangement of the fuse and dimensions

Before the tests are started, the specified external
dimensions shall be measured and the results compared
with the dimensions specified in the relevant data sheets
of the manufacturer or specified in subsequent parts.

Part 2; Figure 101 P

8.1.5.1

Complete tests

Before the tests are commenced, the internal resistance R
of all samples shall be measured at an ambient-alr
temperature of {20 + 5) °C with a measuring current of not
more than 0,1 /n. The value R shall be recorded in the test
report.

Table 8.1.5.1 P

8.4

Verification of operation

84.1

lLength and cross-sectional area of conductors connected
shall correspond to those specified in 8.3.1 and shall be
selected according to the rated current of the fuse-link.
See Table 17.

50 mm?
2 m cable

8.4.2

The ambient air temperature during these tests shall be
(20 £ 8) °C.

20 °C P

8.4.3.1

Verification of conventional non-fusing and fusing current

P : Pass

F : Fail NA : Not applicable -- 1 Not Applied
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Clause

l Requirement — Test

Result-Remark

Verdict

a) The fuse-link is subjected to its conventional non-fusing
current (Inf) for a time equal to lhe conventional time
spacified in Table 2. It shall not operate during this time.

1,25x125 A - 2h

b} The fuse-link, alter having cooled down to ambient
temperature, is subjected to the conventional fusing
current (£). It shall operate within the conventional time as
specified in Table 2.

1,6x125 -~ 30 min

84.3.2

Verification of rated current of "g" fuse-links

One fuse-link is submitted to a pulse test for 100 h, in
which the fuse-link will be cyclically loaded. Each cycle
with an on-period of the conventional time and an off-
period of 0,1 of the conventional time, the test current
being equal to 1,05 of the rated current of the fuse-fink.

1,06%x125 A - 2h
Without current - 12 min.
Total: 100 h

After the test the fuse-link shall not have changed its
characteristics. Verification shall be carried out by the test
as described in item a) of 8.4.3.1.

1,25x125 A - 2h

8.4.3.3

Verification of time-current characteristics and gates

8.4.3.31

Time-current characteristics

- for "g" fuse-links, with the exception of "gD", "gG" and
“gM", as adequate tests are carried out in connection with
verification of the gates (see 8.4.3.3.2):

test 3a) between 10 and 20 times;

test 4a) between 5 and 8 times;

test 5a) between 2,5 and 4 times the rated current of the
fuse-link;

NA

— for "a" fuse-links:

test 3a) between 5 k2 and 8 k2 times;

test 3b) between 2 k2 and 3 k2 times;

test 5a) between k2 and 1,5 k2 times the rated current of
the fuse-link {see Figure 2).

NA

8.4.3.3.2

Verification of gates

a) A fuse-link is subjected to the current of Table 3,
column 2 for 10 s. It shall not operate.

355 A-68s

b} A fuse-link is subjected to the current of Table 3,
column 3. It shall operate within & s,

715A-28s

¢} A fuse-link is subjected to the current of Table 3,
column 4 for 0,1 s. It shall not operate.

1100 A - 350 ms

d) A fuse-link is subjected to the current of Table 3,
column 5. It shall operate within 0,1 s,

1910 A—-25ms

Additional to the tests of 8.4.3.3.1, "aM" fuse-links shall
comply the following tests which can be made at a
reduced voltage.

NA

e} A fuse-link is subjected to the current of Table 4,
column 2, for 60 s. It shall not operate.

NA

f) A fuse-link is subjected to the current of Table 4,
cotumn 3. It shall operate within 66 s.

NA

a} A fuse-link is subjected to the current of Table 4,
column 5, for 0,2 s. It shall not operate.

NA

P : Pass

F: Fail NA : Not appticable -~ : Not Applied
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Clause

Requirement — Test

Result-Remark

Verdict

h) A fuse-link is subjected to the current of Table 4,
column 7. It shall operate within 0,10 s.

NA

These tests for « aM » fuses shall be conducted with the

conductor cross-section areas defined in Table 18.

NA

8.4.3.5

Conventional cable overload protection (for "gG" fuse-

links only}

The fuse-link is mounted in its appropriate fuse holder or
test rig as specified in 8.4.1, but provided with PVC
insulated copper conductors of a cross-sectional area as
specified in Table 19. The fuse and the conductor
connected to it shall be preheated with the rated current
of the fuse-link for a time equal to the conventional time.

NA

The test current is then increased o a value of 1,45 1z {/z
being specified in Table 19). The fuse-link shall operate in
a lime less than the conventional time.

NA

NOTE It is not necessary to perform this test If the
product 1,45 Iz is greater than the conventional fusing
current,

1,45x138 > 1,6x125

8.7

Verification of Pt characteristics and overcurrent discrimination

8.7.1

The I°t characteristics indicated by the manufacturer shall
be verified from the results of the breaking-capacity test,
or can be given by a calculation based on measured
values taking into account service conditions (see Annex
B

Annex B

8.7.2

The operating It values measured shall not exceed the
values indicated by the manufacturer or specified in
subsequent parts.

NA

The pre-arcing 1°t values shall be not less than the
minimum pre-arcing values given by the manufagcturer, or
they shall lie within the limits indicated in Table 7 (see
5.8.2 and Annex B).

Clause 8.7.3

The operating It values given by the breaking capacity
tests can be used to calculate values for other voltages
using the formula in Clause B.3.

NA

8.7.3

Verification of compliance for fuse-links at 0,01 s

Compllance with Table 7 is determined from the pre-
arcing % tvalues obtained from the test during 12 and the
pre-arcing It values at 0,1 s. (For 125 A: 46- 140 kAs)

lo,1s~ 199 kA%s
lo,01s — 61,4 kA%s
{Annex B1)

The pre-arcing I°t values for test duty 12 for the smaller
current ratings of a homogeneous series can be

Min. pre- arcmg
l,— 39 kA%s
(Annex B2}

calculated from the formula gwen in Annex B

Test sample: (Fuse-links)

" {NHOOFB/100 A

Arrangement of the fuse and dimensions

Before the tests are started, the specified external
dimensions shall be measured and the results compared
with the dimensions specified in the relevant data sheets

Part 2: Figure 101

of the manufacturer or specified in subsequent parts.

8.1.5.1

Complete tests

P: Pass

F : Fail NA : Not applicable - Not Applied
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Reguirement — Test

Result-Remark

Verdict

Before the tests are commenced, the internal resistance R
of all samples shall be measured at an ambient-air
temperature of (20 + 5) °C with a measuring current of not
mote than 0,1 fn. The value R shall be recorded in tive test
report.

Table 8.1.5.1

8.4

Verification of operation

8.4.1

Length and cross-sectional area of conductors connected
shall correspond to those specified in 8.3.1 and shall be
selected according to the rated current of the fuse-link.
See Table 17.

35 mm?

2 mcable

8.4.2

The ambient air temperature during these tests shall be
(70 £ 5) °C.

21 °C

8.4.31

Vetrification of conventional non-fusing and fusing current

a) The fuse-link is subjected to its conventional non-fusing
current (fnf) for a time equal to the conventional time
specified in Table 2. It shall not operate during this time.

1,25x100 A - 2h

b} The fuse-link, after having cooled down to ambient
temperature, is subjected to the conventional fusing
current (ff). It shall operate within the conventional time as
specified in Table 2.

1,6x100 A - 28 min.

8.4.3.2

Verification of rated current of "g" fuse-links

One fuse-link is submitted to a pulse test for 100 h, In
which the fuse-link will be cyclically loaded. Each cycle
with an on-period of the conventional time and an off-
period of 0,1 of the conventional time, the test current
being equal to 1,05 of the rated current of the fuse-link.

1,05%100 A - 2h

Without current - 12 min.

Total: 100 h

After the test the fuse-link shall not have changed its
characteristics. Verification shall be carried out by the test
as described in item a) of 8.4.3.1,

1,25%100 A - 2h

8.4.3.3

Verification of time-current characteristics and gates

8.4.3.3.1

Time-current characteristics

- for "g" fuse-links, with the exception of "gD", "gG" and
"gM", as adequate tests are carried out in connection with
verification of the gates {see 8.4.3.3.2);

test 3a) between 10 and 20 times;

test 4a) between 5 and 8 times;

test 5a) between 2,5 and 4 times the rated current of the
fuse-link;

NA

—for "a" fuse-links:

test 3a) between 5 k2 and 8 k2 times;

test 3b) between 2 k2 and 3 k2 times;

test 5a) between k2 and 1,5 ke times the rated current of
the fuse-link (see Figure 2).

NA

8.4.3.3.2

Verification of gates

a) A fuse-link is subjected to the current of Table 3,
column 2 for 10 s. It shall not operate.

290 A-425

b} A fuse-link is subjected 1o the current of Table 3,
column 3. It shall operate within 5 s.

B80A-2s

P : Pass

£ . Fail NA : Not applicable - 1 Not Applled
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I Requirement -- Test

Result-Remarlk

Verdict

¢) A fuse-link is subjected to the current of Table 3,
column 4 for 0,1 s. it shall not operate.

820 A—-320ms

d) A fuse-link is subjected to the current of Table 3,
column 5. It shall operate within 0,1 s.

1450 A —25 ms

Additional to the tests of 8.4.3.3.1, "aM" fuse-links shall
comply the following tests which can be made at a
reduced voltage.

NA

e) A fuse-link is subjected 1o the current of Table 4,
column 2, for 60 s. It shall not operate.

NA

f} A fuse-link is subjected fo the current of Table 4,
column 3. It shall operate within 60 s.

NA

g) A fuse-link is subjected to the current of Table 4,
column 5, for 0,2 s. It shall not operate.

NA

h) A fuse-link is subjected to the current of Table 4,
column 7. It shall operate within 0,10 s.

NA

These tests for « aM » fuses shall be conducted with the
conductor cross-section areas defined in Table 18.

NA

8.4.3.5

Conventional cable overioad protection (for "gG" fuse-

links only)

The fuse-link is mounted in its appropriate fuse holder or
test rig as specified in 8.4.1, but provided with PVC
insulated copper conductors of a cross-sectional area as
specified in Table 19. The fuse and the conductor
connected to it shall be preheated with the rated current
of the fuse-link for a time equal to the conventional time.

NA

The test current is then increased to a value of 1,45 7z (iz
being specified in Table 18). The fuse-link shall operate in
a time less than the conventional time.

NA

NOTE It is not necessary to perform this test if the
product 1,45 fz is greater than the conventional fusing
current.

1,456x112 > 1,6x100

8.7

Verification of It characteristics and overcurrent discrimination

8.7.1

The I°t characteristics indicated by the manufacturer shall
be verified from the results of the breaking-capacity test,
or can be given by a calculation based on measured
values taking into account service conditions (see Annex
B).

Annex B

8.7.2

The operating It values measured shall not exceed the
values indicated by the manufacturer or specified in
subsequent parts.

NA

The pre-arcing It values shall be not less than the
minimum pre-arcing values given by the manufacturer, or
they shall lie within the limits indicated in Table 7 (see
5.8.2 and Annex B).

Clause 8.7.3

The operating It values given by the breaking capacity
tests can be used to calculate values for other voltages
using the formula in Clause B.3,

NA

8.7.3

Verification of compliance for fuse-links at 0,01 s

P Pass

F : Fail NA : Not applicable -- 1 Not Applied
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Compllance with Table 7 is determinad from the pre- Io1s— 121 kA%s
arcing I? tvalues obtained from the fest during 12 and the | o — 37,3 kA%s P
pre-arcing I’ values at 0,1 s. (For 100 A: 27- 86 kA%) (Annex B1)
The pre-arcing It values for test duty 12 for the smaller Min. pre- arcmg
current ratings of a homaogeneous series can be lp — 24 kA%s P
calculated from the formula gwen in Annex B. {Annex B2)
Test sample: (Fuse-links) - ' - {NHOO—~FB/BOA i~
8.1.4 Arrangement of the fuse and dimensions
Belore lhe fests are started, the specified external
dimensions shall be measured and the results compared -
with the dimensions specified in the relevant data sheets Part 2: Figure 101 P
of the manufacturer or specified in subsequent parts.
8.1.5.1 Complete tests
Before the tests are commenced, the internal resistance R
of all samples shall be measured at an ambient-air
temperature of (20 + 5) °C with a measuring current of not | Table 8.1.5.1 P
more than 0,1 /in. The value R shall be recorded in the test
report.
8.4 Verification of operation
Length and cross-sectional area of conductors connected
8.4.1 shall correspond to those specified in 8.3.1 and shallbe | 256 mm? p
o selected according to the rated current of the fuse-link, 2 m cable
See Table 17.
The amblent air temperature during these tests shall be
8.4.2 (20 + 5) °C. 21 °C P
8.4.3.1 Verification of conventional non-fusing and fusing current
a) The fuse-link is subjected to its conventional non-fusing
current (Inf) for a time equal to the conventional time 1,25x80 A - 2h P
specified in Table 2. It shall not operate during this time.
b) The fuse-link, after having cooled down to ambient
temperature, is subjected to the conventional fusing _ ;
current (K). It shall operate within the conventional time as 1,6x80 A - 31 min. P
specified in Table 2,
8.4.3.2 Verification of rated current of "g" fuse-links
One fuse-link is submitied to a pulse test for 100 h, in
which the fuse-link will be ¢yclically ioaded. Each cycle 1,06x80 A - 2h
with an on-period of the conventional time and an off- Without current - 12 min. p
period of 0,1 of the conventional time, the test current Total: 100h
being equal to 1,05 of the rated current of the fuse-link.
After the test the fuse-link shall not have changed its
characteristics. Verification shall be carried out by the test | 1,25x80 A - 2h P
as described initem a) of 8.4.3.1.
8.4.3.3 Verification of time-current characteristics and gates
8.4.3.3.1 |Time-current characteristics
P : Pass F: Fail NA : Not applicable -- : Not Applied
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Clause

Requirement — Test

Result-Remark

Verdict

~ for "g" fuse-links, with the exception of "gD", "gG" and
"gM"*, as adequale tests are carried out in connection with
verification of the gates (see 8.4.3.3.2):

test 3a) between 10 and 20 times,

test 4a) between 5 and 8 times;

test 5a) between 2,5 and 4 times the rated current of the
fuse-link;

NA

— for "a" fuse-links:

test 3a) between 5 k2 and 8 k2 times;

test 3b} between 2 k2 and 3 k2times;

test 5a) between k2 and 1,5 k2 times the rated current of
the fuse-link (see Figure 2).

NA

8.4.3.3.2

Verification of gates

a) A fuse-link is subjected to the current of Table 3,
column 2 for 10 s, It shall not operate.

215 A~4bs

b} A fuse-link is subjected to the current of Table 3,
column 3. It shall operate within 5 s.

425 A-2,15

¢} A fuse-link is subjected to the current of Table 3,
column 4 for 0,1 s. it shall not operate.

610 A--420ms

d) A fuse-link is subjected to the current of Table 3,
column 5. it shall operate within 0,1 s,

1100 A-30ms

Additional to the tests of 8.4.3.3.1, "aM" fuse-links shall
comply the following tests which can be made at a
reduced voltage.

NA

e) A fuse-link is subjected to the current of Table 4,
column 2, for 60 s. It shall not operate.

NA

f) A fuse-link is subjected to lhe current of Table 4,
column 3, It shall operate within 60 s.

NA

g) A fuse-link is subjected to the current of Table 4,
column 5, for 0,2 s. It shall not operate.

NA

h) A fuse-link is subjected to the current of Table 4,
column 7. i shall operate within 0,10 s.

NA

These tests for « aM » fuses shall be conducted with the
conductor cross-section areas defined in Table 18,

NA

8.4.3.5

Conventional cable overload protection (for "gG" fuse-

links only)

The fuse-link is mounted in its appropriate fuse holder or
test rig as specified in 8.4.1, but provided with PVC
insulated copper conductors of a cross-sectional area as
specified in Table 18. The fuse and the conductor
connected to it shall be preheated with the rated current
of the fuse-link for a time equal to the conventional fime.

16 mm?
B80A-2h

The test current is then increased to a value of 1,45 iz (fz
being specified in Table 19). The fuse-link shall operate in
a time less than the conventional time.

1,45x85 A — 44 min,

NOTE It is not necessary to perform this test if the
product 1,45 fz is greater than the conventional fusing
current.

NA

8.7

Verification of I°t characteristics and overcurrent discri

mination

P Pass

F: Fail NA : Not applicable -- ¢ Not Applied
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Clause

Requirement — Test

Result-Remark

Verdict

8.7.1

The It characteristics indicated by the manufacturer shafl
be varified from the resuits of the breaking-capacity test,
or can be given by a calculation based on measured
values taking into account service conditions (see Annex
B).

Annex B

8.7.2

The operating 't values measured shafl not exceed the
values indicated by the manufacturer or specified in
subsequent parts.

NA

The pre-arcing It values shall be not less than the
minimum pre-arcing values given by the manufacturer, or
they shall lie within the limits indicated in Table 7 (see
5.8.2 and Annex B).

Clause 8.7.3

The operating It values given by the breaking capacity
tests can be used to calculate values for other voltages
using the formula in Clause B.3.

NA

8.7.3

Veritication of compliance for fuse-links at 0,01 s

Compliance with Table 7 is determined from the pre-
areing i?t values obtained from Lhe test during 12 and the
pre-arcing It values at 0,1 s, (For 80 A: 16- 46 kAZs)

lg.1s— 71,6 kA%s
loo1s — 22,1 kA%S
{Annex B1)

The pre-arcing |°t values for test duty 12 for the smaller
current ratings of a homogeneous series can be

Min. pre-arcing
1, ~ 13,9 kA%s
{Annex B2)

calculated from the formula given in Annex B.

Test sample:'(Fuse-Iiﬁks') AR

- |NHOO-FB/63A

Arrangement of the fuse and dimensions

Before the tests are started, the specified external
dimensions shall be measured and the results compared
with the dimensions specified in the relevant data sheets
of the manufacturer or specified in subsequent parts.

Part 2: Figure 101

8.1.5.1

Complete tests

Before the tests are commenced, the internal resistance R
of all samples shall be measured at an ambient-air
temperature of (20 + 5) °C with a measuring current of not
more than 0,1 fn. The value R shall be recorded in the test
report.

Table 8.1.5.1

8.4

Verification of aperation

8.4.1

Length and cross-sectional area of conductors connected
shall correspond to those specified in 8.3.1 and shall be
selected according to the rated current of the fuse-link.
See Table 17.

16 mm?
2 m cable

84.2

The ambient air temperature during these tests shali be
(20 + 5} °C.,

21 °C

8.4.3.1

Verification of conventional non-fusing and fusing curt

ent

a) The fuse-fink is subjected to its conventional non-fusing
current {Inf) for a time equal to the conventional time
specified in Table 2. It shall not operate during this time.

1,26x63 A - th

P : Pass

F: Fail NA : Not applicable -- » Not Applied
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Clause | Requirement — Test Hesult-Remark Verdict

b) The fuse-link, after having cooled down to ambient
temnperature, Is subjected to the conventional fusing B ;

current (K). It shall operate within the conventional time as 1,663 A~ 25 min. P
specified in Table 2,

8.4.3.2 Verification of rated current of "g" fuse-links

One fuse-link is submitted to a pulse test for 100 h, in
which the fuse-link will be cyclically loaded. Each cycle 1,05%x63 A - 1h
with an on-period of the conventional time and an off- Without current - & min. P
period of 0,1 of the conventional time, the test current Total: 100 h
being equal to 1,05 of the rated current of the fuse-link.

After the test the fuse-link shall not have changed its
characteristics. Verification shall be carried out by the test | 1,25x63 A - Th p
as described in item a) of 8.4.3.1. :

8.4.3.3 Verification of time-current characteristics and gates

8.4.3.3.1 | Time-current characteristics

— for "g" fuse-links, with the exception of "gD", "gG" and
"gM", as adequate tests are carried out in connection with
verification of the gates (ses 8.4.3.3.2):

test 3a) between 10 and 20 times; NA
test 4a) between 5 and 8 times;

test 5a) between 2,5 and 4 times the rated current of the
fuse-fink;

— for "a" fuse-links:

test 3a) between 5 k2 and 8 k2 limes;
test 3b) between 2 k2 and 3 k2 times; NA
test 5a) between k2 and 1,5 k2 times the rated current of
the fuse-link {see Figure 2).

8.4.3.3.2 | Veritication of gates

i for 10 o Hondh not parate, o |180A-85 "
a3 shol operste i 5. | [SOA- 22 "
it for 0 ol onal no operat. 460 A-d00ms ’
d) A fuse-link is subjected to the current of Table 3, 820 A— 25 ms p

column 5. It shall operate within 0,1 s.

Additional to the tests of 8.4.3.3.1, "aM" fuse-links shall
comply the following tests which can be made at a NA
reduced vollage.

e) A fuse-link is subjected to the current of Table 4, NA
column 2, for 60 s, It shall not operate.

f) A fuse-link is subjected to the current of Table 4, NA
column 3. it shail operate within 60 s.

a) A fuse-link is subjected to the current of Table 4, NA
column 5, for 0,2 s. It shall not operate.

h) A fuse-link is subjected to the current of Table 4, NA
column 7. It shall operate within 0,10 s.

P : Pass F: Fail NA : Not applicable -~ Not Applied
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Clause

Requirement ~ Test

Result-Remar

[ Verdict

These tests for « aM » fuses shall be conducted with the
conductar cross-section areas defined in Table 18.

NA

8.4.3.5

Conventional cable overload protection (for "gG" fuse-

links only)

The fuse-link is mounted in its appropriate fuse holder or
test rig as specified in 8.4.1, but provided with PVC
insulated copper conductors of a cross-sectional area as
specified in Table 19. The fuse and the conductor
connected to it shalt be preheated with the rated current
of the fuse-link for a time equal to the conventional time,

10 mm?
B3A-1h

The test current is then increased to a value of 1,45 fz Iz
being specified in Table 19). The fuse-link shall operate in
a time less than the conventional time.

1,45x63 A — 42 min.

NOTE it is not necessary to perform this test if the
product 1,45 /z is greater than the conventional fusing
current.

NA

8.7

Veritication of It characteristics and overcurrent discrimination

8.7.1

The ?t characteristics indicated by the manufacturer shall
be verified from the results of the breaking-capacity test,
or can be given by a calculation based on measured
values taking into account service condilions (see Annex
B}.

Annex B

8.7.2

The operating It values measured shall not exceed the
values indicated by the manufaciurer or specitied in
subseguent parts.

NA

The pre-arcing It values shall be not less than the
minimum pre-arcing values given by the manufacturer, or
they shall lie within the limits indicated in Table 7 (see
5.8.2 and Annex B).

Clause 8.7.3

The operating It values given by the breaking capacity
tests can he used to calculate values for other voltages
using the formula in Clause B.3.

NA

8.7.3

Verification of compliance for fuse-links at 0,01 s

Comphance with Table 7 is determined from the pre-
arcing | tvalues obtained from the test during 12 and the
pre-arcing 1%t values at 0,1 s. (For 63 A: 8- 27 kA %g)

lo,1s— 40,3 kA%s
lo.o1s — 12,4 kA%s
(Annex B1)

The pre-arcing [°t values for test duty 12 for the smaller
current ratings of a homogeneous series can he
calculated from the formula given in Annex B.

Min. pre- arczng
l, — 7,8 kA%
(Annex B2)

Test sample: (Fuse-links)

INHO-FB/BOA

Arrangement of the fuse and dimensions

Before the tests are started, the specified external
dimensions shall be measured and the results compared
with the dimensions specified in the relevant data sheets
of the manufacturer or specified in subsequent parts.

Part 2: Figure 101

8.1.5.1

Complete tests

P Pass

F : Fait NA : Not applicable - Not Applied
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Clause

Requirement — Test

Result-Remark

Verdict

Before the tests are commenced, the internal resistance R
of all samples shall be measured at an ambient-air
temperature of (20 + 5) °C with a measuring current of not
more than 0,1 /n. The value R shall be recorded in the test
report.

Table 8.1.5.1

8.4

Verification of operation

8.4.1

Length and cross-sectional area of conductors connected
shall correspond to those specified in 8.3.1 and shall be
selected according to the rated current of the fuse-link.
See Table 17.

10 mm?
2 m cable

84.2

The ambient air temperature during these tests shall be
(20 £ 5) °C.

20 °C

8.4.3.1

Verification of conventional non-fusing and fusing current

a) The fuse-link is subjected to its conventional non-fusing
current (/nf} for a time equal to the conventional time
specified in Table 2. It shall not operate during this time.

1,25%50 A - 1h

b) The fuse-link, after having cooled down to ambient
temperature, is subjected to the conventional fusing
current {#). it shalt operate within the conventional time as
specified in Table 2.

1,6x50 A — 24 min.

8.4.3.2

Verification of rated current of "g" fuse-links

One fuse-link is submitted to a pulse test for 100 h, in
which the fuse-link will be cyclically loaded. Each cycle
with an on-period of the conventional time and an off-
period of 0,1 of the conventional time, the test current
being equal to 1,05 of the rated current of the fuse-link.

1,06x50 A - 1h

Total: 100 h

Without current - 6 min.

After the test the fuse-link shall not have changed its
characteristics. Verification shall be carried out by the test
as described in item a} of 8.4.3.1.

1,25x50 A - 1h

8.4.3.3

Verification of time-current characteristics and gates

8.4.3.31

Time-current characteristics

—for "g" fuse-links, with the exception of "gD", "gG" and
"gM", as adequate tests are carried out in connection with
verification of the gates {sce 8.4.3.3.2):

test 3a) between 10 and 20 times;

test 4a) between 5 and 8 times;

lest 5a) between 2,5 and 4 times the rated current of the
fuse-link;

NA

— for "a" fuse-links:

test 3a) between & k2 and 8 k2 times;

test 3b) between 2 k2 and 3 A2 times;

test 5a) belween k2 and 1,6 k2 times the rated current of
the fuse-link (see Figure 2).

NA

8.4.3.3.2

Verification of gates

a) A fuse-link is subjected to the current of Table 3,
column 2 for 10 s. i shall not operate.

125 A--39s

b) A fuse-link is subjected to the current of Table 3,
column 3. It shall operate within 5 s.

250A-15s

P Pass

F: Fall NA : Not applicable -- 1 Not Applied
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Clause

| Requirement — Test

Result-Remark

Verdict

¢} A fuse-link is subjected to the current of Tabte 3,
column 4 for 0,1 s. It shall not operale.

350 A~ 350 ms

d) A fuse-link is subjected to the current of Table 3,
column 5. It shall operate within 0,1 s.

610 A—-20ms

Additional to the tests of 8.4.3.3.1, "aM"” fuse-links shall
comply the following tests which can be made at a
reduced voltage.

NA

e) A fuse-link is subjected to the current of Table 4,
column 2, for 60 s. It shall not operate.

NA

f) A fuse-link is subjected to the current of Table 4,
colurmn 3. It shall operate within 60 s.

NA

g) A fuse-link is subjected to the current of Table 4,
column 5, for 0,2 5. It shall not operate.

NA

h) A fuse-link is subjected to the current of Table 4,
column 7. It shall operate within 0,10 s,

NA

These tests for « aM » fuses shall be conducted with the
conductor cross-section areas defined in Table 18.

NA

8.4.3.5

Conventional cable overload protection (for "gG" fuse-links only)

The fuse-link is mounted in its appropriate fuse holder or
test rig as specified in 8.4.1, but provided with PVC
insulated copper conductors of a cross-sectional area as
specified in Table 19. The fuse and the conductor
connected to it shall be preheated with the rated current
of the fuse-link for a time equal to the conventional time.

NA

The test current is then increased to a value of 1,45 fz (I
being specified in Table 19). The fuse-link shall operate in
a time less than the conventional time.

NA

NOTE Il is not necessary to perform this test if lhe
product 1,45 fz is greater than the conventional fusing
current.

1,45x63 > 1,6x50

8.7

Verification of 1%t characteristics and overcurrent discrimination

8.7.1

The ¥t characteristics indicated by the manufacturer shall
be verified from the results of the breaking-capacity test,
or can be given by a calculalion based on measured
values taking into account service conditions (see Annex
B).

Annex B

8.72

The operating It values measured shall not exceed the
values indicated by the manufacturer or specified in
subsequent parts.

NA

The pre-arcing I°t values shall be not less than the
minimum pre-arcing values given by the manufacturer, or
they shall lie within the limits indicated in Table 7 (see
5.8.2 and Annex B).

Clause 8.7.3

The operating It values given by the breaking capacity
tests can be used to calculate values feor other voltages
using the formula in Clause B.3.

NA

8.7.3

Verification of compliance for fuse-links at 0,01 s

P: Pass

F : Fail NA : Not applicable -+ Not Applied
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Clause

Requirement - Test

Result-Remark

Verdict

Compliance with Table 7 is determined from the pre-
arcing I°t values obtained from the test during 12 and the
pre-arcing It values at 0,1 s. (For 50 A: 5- 16 kA’s)

lo1s— 17,9 kAZs
|0,o|5 ~55 kAZS
(Annex B1)

The pre-arcing It values for test duty I2 for the smaller
current ratings of a homogeneous series can be
calculated from the formula given in Annex B.

Min. pre-arcing
lo 3,5 kA®s
{(Annex B2}

Test sample: (Fuse-links)

7 INHOD~FBY4OA

8.14

Arrangement of the fuse and dimensions

Before the tests are started, the specified external
dimensions shall be measured and the results compared
with the dimensions spegified in the relevant data sheets
of the manufacturer or specified in subsequent parts.

Part 2: Figure 101

8.1.5.1

Complete tests

Before the tests are commenced, the internal resistance R
of all samples shall be measured at an ambient-air
temperature of (20 +5) °C with a measuring current of not
more than 0,1 in. The value R shall be recorded in the test
repori.

Table 8.1.5.1

8.4

Verification of operation

8.4.1

Length and cross-sectional area of conductors connected
shall correspond to those specified in 8.3.1 and shall be
selected according to the rated current of the fuse-link.
See Table 17,

10 mm?®
2 m cable

g84.z2

The ambient air temperature during these tests shall be
(20 £ 5} °C.

21°C

8.4.3.1

Verification of conventional non-fusing and fusing current

a) The fuse-link is subjected to its conventional non-fusing
current (Inf) for a {ime equal to the conventional time
specified in Table 2. It shall not operate during this time.

1,25%40 A - 1h

b) The fuse-link, after having cooled down to ambient
temperature, is subjected to the conventional fusing
current (). It shall operate within the conventional time as
specified in Table 2.

1,6x40 A — 22 min,

8.4.3.2

Verification of rated current of "g" fuse-links

One fuse-link is submitted to a pulse test for 100 h, in
which the fuse-link will be cyclically loaded. Each cycle
with an on-period of the conventional time and an off-
period of 0,1 of the conventional time, the test current
being equal to 1,05 of the rated current of the fuse-link.

1,05x40 A - 1h

Total: 100 h

Without current - 6 min.

Aftar the test the fuse-link shall not have changed its
characteristics. Verification shall be carried out by the test
as described in item a) of 8.4.3.1.

1,26x40 A - 1h

8.4.3.3

Verification of time-current characteristics and gates

8.4.3.3.1

Time-current characteristics

P Pass

F : Fail NA : Not applicable -- 1 Not Applisd
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Clause Requirement — Test Result-Remark Verdict

- for "g" fuse-links, with the exception of "gD", "gG" and
“gM", as adequate tests are carried out in connection with
verification of the gates (see 8.4.3.3.2):

test 3a) between 10 and 20 times; NA
test 4a) between 5 and 8 times;

test 5a) between 2,5 and 4 times the rated current of the
fuse-link;

— for "a" fuse-links:

test 3a) between 5 k2 and 8 k2 times;
test 3b) between 2 k2 and 3 k2 times; NA
test 5a) between k2 and 1,5 k2 limes the rated current of
the fuse-link (see Figure 2).

8.4.3.3.2 | Verification of gates

a) A fuse-link is subjected to the current of Table 3, _

cotumn 2 for 10 s. It shall not operate. 95A-44s P
b} A fuse-link is subjected to the current of Table 3, 3

column 3. It shall operate within 5 s. 180A-228 P
c) A fuse-link Is subjected to the current of Table 3, _

column 4 for 0,1 s. It shall not operate. 260 A - 420 ms P
d} A fuse-link is subjected to the current of Table 3, 450 A — 40 ms p

column 5. It shall operate within 0,1 s.

Additional to the tests of 8.4.3.3.1, "aM" fuse-links shall

comply the following tests which can be made ata NA
reduced voltage.

) A fuse-link is subjected to the current of Table 4, NA
column 2, for 60 s. It shall not operate.

f} A fuse-link is subjected to the current of Table 4, NA
column 3. lt shall operate within 60 s.

g) A fuse-link is subjected to the current of Table 4, NA
column 8, for 0,2 s. It shall not operate.

h) A fuse-link is subjected to the current of Table 4, NA

column 7. It shall operate within 0,10 s.

These tests for « aM » fuses shall be conducted with the NA
conductor cross-section areas defined in Table 18,

8.4.3.5 Conventional cable overload protection (for "gG" fuse-links only)

The fuse-link Is mounted in its appropriate fuse holder or
test rig as specified in 8.4.1, but provided with PVC
insulated copper conductors of a cross-sectional area. as NA
specified in Table 19. The fuse and the conductor
connected to it shall be preheated with the rated current
of the fuse-link for a time equal to the conventicnal time.

The test current is then increased to a value of 1,45 1z (fz
being specified in Table 18). The fuse-link shall operate in NA
a time less than the conventional time.

NOTE Itis not necessary to perform this test if the

product 1,45 Iz is greater than the conventional fusing 1,45%46 > 1,6x40 P
current.
8.7 Verification of 1°t characteristics and overcurrent discrimination

P : Pass F: Fail NA : Not applicable -- . Not Applied
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Clause

Reguirement — Test

Resuli-Remark

Verdict

8.7.1

The I%t characteristics indicated by the manufacturer shall
be verified from the results of the breaking-capacily test,
or can be given by a calculation based on measured
values taking into account service conditions (see Annex
B}.

Annex B

872

The operating I*t values measured shall not exceed the
values indicated by the manufacturer or specified in
subsequent parts.

NA

The pre-arcing I°t values shall be not fess than the
minimum pre-arcing values given by the manufacturer, or
they shall lie within the limits indicated in Table 7 (see
5.8.2 and Annex B).

Clause 8.7.3

The cperating [t values given by the breaking capacity
tests can be used to calculate values for other voltages
using the formula in Clause B.3.

NA

873

Verification of compliance for fuse-links at 0,01 s

Compliance with Table 7 is determined from the pre-
arcing It values obtained from the test during |2 and the
pre-arcing It values at 0,1 s. (For 40 A: 3-9 kA®s)

lp.1s— 13,4 KA’S
lpais — 4,1 kA%
(Annex B1)

The pre-arcing I°t values for test duty 12 for the smaller
currant ratings of a homogeneous series can be
calculated from the formula given in Annex B,

Min. pre-arcing
|, - 2,6 kA%
{Annex B2)

Test sample: (Fuse-links)

 INHoO-FB/32A .

8.1.4

Arrangement of the fuse and dimensions

Before the tests are started, the specified external
dimensions shall be measured and the results compared
with the dimensions specified in the relevant data sheets
of the manufacturer or specified in subsequent parts.

Part 2: Figure 101

8.1.5.1

Complete tests

Before the tests are commenced, the internal resistance R
of all samples shall be measured at an ambient-air
temperature of (20 + 5) °C with a measuring current of not
more than 0,1 /n. The value R shall be recorded in the test
report.

Table 8.1.5.1

8.4

Verification of opetation

841

Length and cross-sectional area of conductors connected
shall correspond to those specified in 8.3.1 and shall be
selected according to the rated current of the fuse-link.
See Table 17,

6 mm?
2 m cable

8.4.2

The ambient air temperalure during these tests shaill be
(20 £ 5) °C.

20 °C

8.4.31

Verification of conventional non-fusing and fusing current

a) The fuse-link is subjected to its conventional non-fusing
current (/nf) for a time equal to the conventional time
specified in Table 2. It shall not operate during this time.

1,25x32 A-1h

P : Pass

F: Fail NA : Not applicable -« 1 Not Applied
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Clause | Requirement — Test Result-Remark Verdict

b) The fuse-link, after having cooled down to ambient
temperature, is subjected to the conventional fusing 3 ,

current (). It shall operate within the conventional time as 1,6x32 A~ 20 min. P
specified in Table 2.

8.4.3.2 Verification of rated current of "g" fuse-links

One fuse-link is submitted to a pulse test for 100 h, in
which the fuse-link will be cyclically loaded. Each cycle 1,06x32 A- 1h
with an on-period of the conventional time and an off- Without current - 6 min. P
period of 0,1 of the conventional time, the test current Total: 100 h
being equal to 1,05 of the rated current of the fuse-link.

After the test the fuse-link shall not have changed its
characteristics. Verification shall be carried out by the test [ 1,25x32 A - 1h P
as described in item a) of 8.4.3.1.

8.4.3.3 Verification of time-current characteristics and gates

8.4.3.3.1 | Time-current characteristics

- for "g" fuse-links, with the exception of "gD", "gG" and
"gM", as adequate tests are carried out in connection with
verification of the gates (see 8.4.3.3.2):

test 3a) between 10 and 20 times; NA
test 4a) between 5 and 8 times;

test 5a) between 2,5 and 4 times the rated current of lhe
fuse-link;

- for "a" fuse-links:

test 3a) between 5 k2 and 8 k2 times;
test 3b) between 2 k2 and 3 kz times; NA
test 5a) between k2 and 1,5 k2 limes the rated current of
the fuse-link (see Figure 2).

8.4.3.3.2 |Verification of gates

TR RO :
R I e :
e o 0t o kol ot operater | |200A-400ms P
d) A fuse-link is subjected to the current of Table 3, 350 A — 40 ms o

column 5. it shall operate within 0,1 s.

Additional to the tests of 8.4.3.3.1, "aM" fuse-links shall

comply the following tests which can he made at a NA
reduced vollage.

e} A fuse-link is subjected to the current of Table 4, NA
column 2, for 60 s. It shall not operate.

f) A fuse-link is subjected to the current of Table 4, NA
column 3. It shall operate within 60 s.

o) A fuse-link is subjected to the current of Table 4, NA
column 5, for 0,2 s, It shall not operate.

h) A fuse-ink is subjected to the current of Table 4, NA

column 7. It shall operate within 0,10 s.

P: Pass F : Fait NA 1 Not applicable --» Not Applied
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These tests for « aM » fuses shall be conducted with the
conductor cross-section areas defined in Table 18.

NA

8.4.3.5

Conventional cable overload protection {for "gG" fuse-links only)

The fuse-link is mounted in its appropriate fuse holder or
test rig as specified in 8.4.1, but provided with PVC
insulated copper conductors of a cross-sectional area as
specified in Table 19. The fuse and the conductor
connected to it shall be preheated with the raled current
of the fuse-link for a time equal to the conventional time.

NA

The test current is then increased to a value of 1,45 iz (lz
being specified in Table 19}. The fuse-link shall operate in
a time less than the conventional time.

NA

NOTE It is not necessary to perform this test if the
product 1,45 fz is greater than the conventional fusing
current,

1,45x36 > 1,6x32

8.7

Verification of I’t characteristics and overcurrent discrimination

8.7.1

The It characteristics indicated by the manufacturer shail
be verified from the results of the breaking-capacity test,
or can be given by a calculation based on measured
values faking into account service conditions (see Annex
B).

Annex B

8.7.2

The operating °t values measured shall not exceed the
values indicated by the manufacturer or specified in
subsequent parts.

NA

The pre-arcing 1*t values shall be not tess than the
minimum pre-arcing values given by the manufacturer, or
they shall lie within the limits indicated in Table 7 (see
5.8.2 and Annex B}.

Clause 8.7.3

The operating I°t values given by the breaking capacity
tests can be used to calculate values for other voltages
using the formula in Clause B.3.

NA

8.7.3

Verification of compliance for fuse-links at 0,01 s

Compliance with Table 7 is determined from the pre-
arcing I°t values obtained from the test during 12 and the
pre-arcing It values at 0,1 s. (For 32 A: 1,8- 5 kA%S)

o5 — 8,0 kKA%s
loots — 2,6 kA%s
{Annex B1)

The pre-arcing It values for test duty 12 for the smaller
current ratings of a homogeneous series can be

Min. pre-arcing
lo— 1,5 kA%
(Annex B2)

calculated from the formula given in Annex B.

Test sample: (Fuse-links)

INHOO-FB/25A

Arrangement of the fuse and dimensions

Before the lests are started, the specified external
dimensions shall be measured and the results compared
with the dimensions specified in the relevant data sheets
of the manufacturer or specified in subsequent parts.

Part 2: Figure 101

8.1.5.1

Complete tests

P Pass

F: Fail NA : Not appticable -~ 1 Not Applied
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Before the tests are commenced, the internal resistance R
of all samples shall be measured al an ambient-air
temperature of (20 £ 5) °C with a measuring current of not
more than 0,1 /. The value R shall be recorded in the test
report.

Table 8.1.5.1

84

Verification of operation

841

LLength and cross-sectional area of conductors connected
shall correspond to those specified in 8.3.1 and shall be
selected according to the rated current of the fuse-link.
See Table 17.

4 mm?
2 m cable

8.4.2

The ambient air temperature during these tests shall be
(20 £5) °C.

20 °C

8.4.3.1

Vetification of conventional non-fusing and fusing current

a) The fuse-link is subjected to its conventional non-fusing
current (nf) for a time equal to the conventional time
specified in Table 2. It shall not operate during this time.

1,26x25 A - 1h

b) The fuse-link, after having cooled down to ambient
temperature, is subjected to the conventional fusing
current (). It shall operate within the conventional time as
specified in Table 2.

1,6%25 A — 22 min.

8.4.3.2

Verification of rated current of "g" fuse-links

One fuse-link is submitted to a pulse test for 100 h, in
which the fuse-link will be cyclically loaded. Each cycle
with an on-period of the conventional time and an off-
period of 0,1 of the conventional time, the test current
being equal to 1,05 of the rated current of the fuse-link.

1,05x25 A - 1h

Total: 100 h

Without gutrent - 6 min.

After the test the fuse-link shall not have changed its
characteristics. Verification shall be carried out by the test
as described in item a} of 8.4.3.1.

1,25x25 A - 1h

8.4.3.3

Verification of time-current characteristics and gates

8.4.3.3.1

Time-current characteristics

—for "g" fuse-links, with the exception of "gD", "gG" and
"gM", as adequate tests are carried out in connection with
verification of the gates (see 8.4.3.3.2)

test 3a) between 10 and 20 times;

test 4a) between & and 8 times;

test 5a) between 2,5 and 4 times the rated current of the
fuse-link;

NA

—for "a" fuse-links:

test 3a) between 5 k2 and 8 k2 times;

test 3b) between 2 k2 and 3 k2 times;

test 5a) between k2 and 1,5 k2 times the rated current of
the fuse-link (see Figure 2},

NA

8.4.3.3.2

Verification of gates

a) A fuse-link is subjected to the current of Table 3,
column 2 for 10 s. It shall not operate.

52A-~134 s

b) A fuse-link is subjected to the current of Table 3,
column 3. It shall operate within 5 s,

110A-2,15

P : Pass

F: Fail NA - Not applicable -- + Not Applied
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Resuli-Remark

Verdict

¢) A fuse-link is subjected to the current of Table 3,
column 4 for 0,1 s. It shall not operate.

150 A—-400 ms

d) A fuse-link is subjected to the current of Table 3,
column 5. It shall operate within 0,1 s.

260 A--35ms

Additional to the tests of 8.4.3.3.1, "aM" fuse-links shall
comply the following tests which can be made at a
reduced voltage.

NA

e) A fuse-link is subjected to the current of Table 4,
column 2, for 60 s. It shall not operate.

NA

f) A fuse-link is subjected to the current of Table 4,
column 3. It shall operate within 60 s.

NA

g} A fuse-link is subjected to the current of Table 4,
column 5, for 0,2 s. It shall not operate.

NA

h} A fuse-link is subjected to the current of Table 4,
column 7. It shall operate within 0,10 s.

NA

These tests for « aM » fuses shall be conducted with the
conductor cross-section areas defined in Table 18.

NA

8.4.3.4

Qverload

The test arrangement is the same as that for the
temperature-rise test {see 8.3.1). Three fuse links shall be
submitted to 50 pulses having the same duration and the
same test current.

50 pulses

For "g" fuse-links, the test current shall be 0,8 times the
current determined from the manufacturer's minimum pre-
arcing time-current characteristics for a pre-arcing lime of
5s. The duration of each puise shall be 5 s and the time
interval between pulses shall be 20 % of the conventional
time specified in Table 2.

0,8x85A-5s
Wilhout current - 12 min.

After having been allowed to cool down to ambient air
temperature, the fuse-links shall be subjected to a current
equal to that used during the overload test. The pre-
arcing time, when passing this current, shall be shown to
lie within the manufacturer's time-current zone.

08x85A 1:16s
2:15s
3:17s

8.4.3.5

Conventional cable overload protection {for "gG" fuse-links only)

The fuse-link is mounted in its appropriate fuse holder or
test rig as specified in 8.4.1, but provided with PVC
insulated copper conductors of a cross-sectional area as
specified in Table 19. The fuse and the conductor
connected to it shall be preheated with the rated current
of the fuse-link for a time equal to the conventionat time.

2.5 mm?
25A-1h

The test current is then increased to a value of 1,45 Iz (/2
heing specified in Table 18). The fuse-link shall operate in
a time less than the conventional time.

1,45%x27 A — 27 min.

NOTE lt is not necessary to perform this test if the
product 1,45 [z is greater than the conventional fusing
current.

NA

8.4.3.6

Operation of indicating devices and striker, if any

The correct operation of indicating devices is verified in
combinalion with the verification of breaking capacity

Clause 8.7.4

P : Pass

F : Fail NA : Not applicable -~ 2 Not Applied
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For verifying the operation of strikers, if any, an additional
test sample shall be tested at a current:

—-14in the case of "g" fuse-links;
—-2 kyIn in the case of "a" fuse-links;

NA

and at a recovery voltage of:

—20 V for rated voltages not exceeding 500 V;

—0,04 Un for rated voltages exceeding 500 V.

The values of the recovery voltage may be exceeded by
10%.

NA

The striker shall operate during all tests made ata
recovery voltage of
—af least 20 V.

NA

8.5

Verification of the breaking capacity

Report no:
IPH 1211.0251.1.191

8.6

Verification of the cut-off current characteristics

8.6.1

If the manufacturer has stated the cut-off current
characteristic, this characteristic shall be verified for the
prospective current in connection with test no. 1 (see 8.5),
and the corresponding value shall be computed from the
oscillograms.

Report no:
IPH 1211.0251,1.191

8.6.2

The values measured shall not exceed those indicated by
the manufacturer {see 5.8.1).

8.7

Verification of I°t characteristics and overcurrent discrimination

8.7.1

The Pt characteristics indicated by the manufacturer shall
be verified from the results of the breaking-capacity test,
or can be given by a calculation based on measured
values taking Into account service condilions {see Annex
B).

Annex B

8.7.2

The operating I°t values measured shall not exceed the
values indicated by the manufacturer or specified in
subsequent parts.

NA

The pre-arcing I°t values shall be not less than the
minimum pre-arcing values given by the manufacturer, or
they shall lie within the limits indicated in Table 7 (see
5.8.2 and Annex B}.

Clause 8.7.3

The operating It values given by the breaking capacity
tests can be used to calculate values for other voltages
using the formula in Clause B.3.

NA

87.3

Verification of compliance for fuse-links at 0,01 s

Compliance with Table 7 is determined from the pre-
arcing i’t values obtained from the test during 12 and the
pre-arcing I°t values at 0,1 s. (For 26 A: 1- 3 kA?s)

lo.15— 4,5 kA’S
lpote — 1,4 kA%S
(Annex B1)

The pre-arcing I°t values for test duty 12 for the smalter
current ratings of a homogeneous series can be
calculated from the formula given in Annex B.

Min. pre-arcing
l,— 0,9 kA%s
{Arnex B2)

8.7.4

Verification of overcurrent discrimination

The discrimination of the fuse-links is verified by means of
the time-current characteristics and the pre-arcing and
operating I°t values.

P : Pass

F : Fail NA : Not applicable -- 1 Not Applied
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Part 2
8.7.4

Four samples are tested, two samples are tested at the
r.m.s. prospective test current /, corresponding to the
minimum pre-arcing Pt values, the other samples at the
r.m.s. pros?ective test current /, corresponding to the
operating It values.

Test1: 550 A, Pf: 0,25
Test2: 1000 A, Pf: 0,25

1,06x% Un
The test voltage for 690 V fuses is ¥3

NA

1,1 % U“
The test voltage for all other fuses is V3

400 V (Measured values
were calculated for 320 V
according to Annex B3}

The evaluated %t valuas shall lie within the corresponding
%t limits specified in Table 113.

(For 26 A: Testl: Pre-arcing: > 1,21 kA%)

(For 25 A: Test2: Operating: < 4 kAs)

Test!: 1: 1,98 kAs
2:1,76 kA’s

Test2: 3: 3,0 kA’s
4: 3,1 kA%

8.8

Verification of the degree of protection of enclosures

If the fuse is fitted in an enclosure, the degree of
protection as specified in 5.1.3 shall be verified under the
conditions stated in [EC 60529.

NA

8.9

Verification of resistance to heat

If not otherwise specified In subsequent parts, the
resistance to heat is judged by the results of all operating
tests, in particular with respect to 8.3, 8.4, 8.5 and 8.10.

Part 2
8.9

Fuse-holders fitted with fuse-links having the maximum
power dissipation corresponding to the acceptable power
dissipation of the fuse-holder shall be cyclically loaded as
pretreatment. The pre-treatment is specified in 8.4.3.2 of
IEC 60269-1. After cooling to normal temperature the
breaking capacity shall be tested at /1 in accordance with
8.5.

NA

Fuse-links containing organic material in the body or filler
shall be subjected to the same lest as described above.
These fuse-links shall interrupt the test currents /1 and ’s.

NA

8.10

Verification of non-deterioration of contacts

8.11

Mechanical and miscellaneous tests

8.11.1

Mechanical strength

If not otherwise specified in the subsequent parts, the
mechanical characteristics of a fuse and its parts are
judged in the context of normal handling and mounting as
well as with the results shown after the breaking-capacity
test {see 8.5).

Part 2
8.11.1.8

Impact resistance of gripping-lugs of moulded material or of metal fixed in

moulded material

8.11.2

Miscellaneous tests

8.11.2.2

Verification of resistance to abnormai heat and fire

P : Pass

F : Fail NA : Not applicable -~ Not Applied
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Iif not otherwise specified in subsequent parts, the
following applies. Parts of insulating materials, except
ceramic, not necessary to retain current-carrying pars in
position even though they are in contact with them are
tested according fo item a) of 8.11.2.2.5,

8.11.2.2.6.a)

Parts of insulating materials, except ceramic, necessary
to retain current-carrying parts and parts of the earthing
circuit, if any, in position are tested according to item b) of
8.11.2.2.5.

NA

8.11.2.2.3

The specimen is stored for 24 h in an atmosphere having
a temperature between 15 °C and 35 °C and a relative
humidity between 35 % and 75 % before starting the test.

20°C - 50% humidity
24 h

8.11.2.2.5

a) The temperature of the lip of the glow-wire and the
duration of its application to the specimen shall be (650
+10) *C and (30 % 1) s.

660°C-30s

b) The temperature of the tip of the glow-wire and the
duration of its application to the specimen shall be {960
+10) *Cand (30 1) s.

NA

The titne at which the specimen ignites and the time when
flames extinguish during or after the period of application
are noted.

No ignition

The maximum height of any flame is measured and
noted, the start of the ignition, which might produce a high
flame for a period of approximately 1 s, being
disregarded.

NA

The specimen is considered to have withstood the glow-
wire test:

—if there is no visible flame and no sustained glowing;
—if flames or glowing of the specimen extinguish within
30 s after removal of the glow-wire,

No flame and no sustained
glowing

There shall be no burning of the tissue paper or scorching
of the pinewood board.

8.11.2.3

Verification of resistance to rusting

All grease is removed from the parts to be tested by
immersion in a suitable degreasing agent for 10 min. The
parts are then immersed for 10 min in a 10 % solution of
ammonium chloride in water, at a temperature of (20 + 5)
°C.

10 min. - 10 % solution of
ammonium chloride in
water

Without drying, but after shaking off any drops, the parts
are placed for 10 min in a box containing air saturated
with maisture at a temperature of (20 £ 5) “C.

10 min,

After the parts have heen dried for 10 min in a heating
cabinet at a temperature of (100 £ 5) °C, their surface
shall show no signs of rust,

10 min — 100°C

Traces of rust on sharp edges and any yellowish film
removable by rubbing are ignored.

No rust

Part 2
8.11.2.4

Non-deterioration of insulating parts of fuse-link and fuse-base

Part 2
8.11.2.41

Three fuse-links and three fuse-bases to be tested shall
be exposed to the following temperatures:

3 Fuse-links

P : Pass

F : Fail NA ; Not applicable -1 Not Applied
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For a period of 168 h: (150 & 5) °C for fuse-links and fuse-
bases comprising moulded elements intended to support |150°C - 168h P
live parts,
For a period of 168 h: (100 + 8) °C for covers, NA
for a period greater than 1 h: (150 5} °C over 1 h for 150°C— 1h p

sealing compounds; stability of the marking.

After cooling to ambient temperature the following shall be tested.

Fuse-links: verification of the breaking capacily with 1
and 72 in accordance with 8.5 of IEC 60269-1.

Sealing compounds shall not have shifted to an extent

permitting live parts to be exposed. P
The fuse-links shall operate correctly. P

| Test sample; (Fuse-Base)

The marking shall be durable and easily legible.

Arrangement of the fuse and dimensions

Before the tests are slarted, the specified external
dimensions shall be measured and the resulis compared
with the dimensions specified in the relevant data sheets
of the manufaciurer or specified in subsequent parts.

Part 2: Figure 102

8.2

Verification of the insulating properties and of the suitability for isolation

8.2.1

Arrangement of the fuse-holder

In addition to the conditions of 8.1.4, the fuse-holder shall
be fitted with fuse-finks of the largest dimensions
envisaged for the lype of fuse-holder concerned.

160 A

Unless otherwise specified by the manufacturer, the fuse-
hase shall be fixed to a metal plate.

8.2.2

Verification of the insulating properties

The test voltage for the verification of the insulating propert

ies shall be applied

a) between live parts and the frame with the fuse-link and
the device for replacing it or the fuse-carrler, if any, in
position,;

1890 V

b} between the terminals when the fuse Is in normal open
position, the fuse-link remaining inside the fuse-carrier, or
when the fuse-link and the device for replacing it or the
fuse carrier, if any, are removed;

1890 V.

¢) between live parts of different polarity in the case of a
multipole fuse-holder with fuse-links of the maximum
dimensions intended for that fuse-holder inserted and the
device(s) for replacing the fuse-link{s) or the fuse-
carrier(s), if any, in position;

NA

d) between live parts which, in the case of a muitipole
fuse-holder, can reach different potentials after the fuse-
link hags operated, with the fuse-carrier(s) or the device(s)
for replacing the fuse-link(s) alone {without fuse-links) in

position.

NA

P : Pass

F : Fall NA : Not applicable -+ Not Applied
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Part 2
8.2.2.1

e) between isolated metal gripping-tugs and the terminals
of the test fuse-base.

NA

8.2.2.2

The values of test voltage are shown in Table 15 as a
function of the rated voltage of the fuse-holder.

1890 V

8.2.2.3.1

The test voltage shall be applied progressively and
maintained at its full value given in Table 15 for 1 min.

1 min.

8244

Throughout the application of the test voltage according
to Table 15, there shall be no breakdown of insulation or
flashover. Glow discharges unaccompanied by a drop in
voltage can be neglected.

No

82232

The fuse-holder shall be subjected to humid atmospheric
conditions.

The humidity treatment shall be performed in a humidity
cabinet contalning air with a relative humidity maintained
between 91 % and 95 %.

% 95

The temperature of the air, at the place where the sample
is located, shall be maintained within 2 K of any
convenient value T between 20 °C and 30 °C.

25 °C

The sample shall be kept in the cabinet for 48 h.

48 h

Immediately after this treatment, and after wiping off any
drops of waler that result from condensation, the
insulation resistance shall be measured between the
points prescribed in 8.2.2.1 by applying a d.c. voltage of
approximately 500 V.

500 Vde

8.24.2

The insulation resistance measured according to 8.2.2.3.2
shall be not less than 1 MQ.

> 1 MQ

8.2.3

Verification of the suitability for isolation

and by voltage test.

Clearances and creepage distances shall be verified by dimensional measurement

Rated impulse withstand voltage {Uimp):

8kV

Minimum clearances (Table 9: > 8 mm)

9 mm

Rated voltage:

500V

Materlal group:

il

Minimum creepage distances (Table 10: > 8 mm)

10 mm

TiOU}| O] T U

8.2.3.1

The test voltage for the verification of the suitability for
isolation shall be applied between the terminals when the
fuse-link and the device for replacing it or the fuse-carrier,
if any, are removed, or the equipment is in its normai
open position with the fuse-link remaining inside the fuse-
carrier.

Between the terminals

8.2.3.2

The test voltage for the verification of the rated impulse
withstand voltage is given in Table 18,

12,3 kY

8.2.33

The 1,2/50 ps impulse voltage according to Table 16
shall be applied five times for each polarity at intervals of
1 s minimum.

58 -5times

8.2.4.1

There shall be no disruptive discharge during the test with
the impulse voltage.

No disruptive discharge

P : Pass

F : Fail NA : Not applicable -~ 1 Not Apptied
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Part 2
8232

The insulating properties of isolated metal gripping-lugs
may optionally be verified by an impulse withstand
voltage test. The relevant rated impulse withstand voltage
is given in Table 110 with reference to the rated voltage of
the fuse-link.

NA

Part 2
8.23.3

Five impuises of both polarities and of the shape 1,2/50
us according to IEC 60060-1 and at the rated withstand
voltage level according to Table 110 are applied to the

test object. The minimum period between the impulses

shall be 1 s.

NA

Part 2
8.2.4.3

No flash-over or puncture shall oceur during the test.
Partial discharges are ignored.

NA

Fuse-links with metat gripping-lugs without electrical
contact to the blade contacts which do not comply with
the requirements of 7.2 are not considered as isolated in
service. They need, however, to fulfil the requirements of
8.9.2and 8.11.1.8,

NA

Part 2
825

Resistance to tracking

The test of insulating parts supporting live parts of the
fuse-links (fuse body) and fuse-bases is carried out
according to IEC 60112 using test solution A. Five
specimens shall be tested and shall pass at PT1 400.
Ceramic isolators need not to be tested.

NA

8.3

Verification of temperature rise and power dissipation

The test shall be performed at an ambient air temperature
of (20 * 5) °C.

22C

The connections on either side of each single fuse shall
be not less than 1 m in length.

2m

Unless specified in subsequent parts, the cross-sectional
area shall be selected in accordance with Table 17.

70 mm2 cable

Part 2
8.3

If not, the screws or nuts of the terminals shall be
fastened in accordance with Table 111.

10 Nm

8.3.4.1

Temperature rise of the fuse-holder

The test for temperalure rise shall be made with a.c. by
using a fuse-link which, at the rated current of the fuse-
holder, attains a power dissipation equivalent to the rated
acceptable power dissipation of the fuse-holder or with a
dummy fuse-link where specified in subsequent parts.
The current applied shall be the rated current of the fuse-
holder.

160 A

12 W dummy fuse-link

Part 2
8.3.4.1

The dummy is given in Figure 105. The point at which the
temperature rise is measured is marked with E in Figure
108.

835

The temperature rises shall not exceed the values specified in Table 5.

Spring loaded contacts {Unenclosed, silver-plated: Limited
only by the necessity of not causing any damage to
adjacent parts)

58 K

Terminals (Unenclosed, silver plated: < 70 K)

50 K

P : Pass

F : Fail NA : Not appticable -- 1 Not Applied
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The acceptable power dissipation of the fuse-holder shall
be not less than the rated power dissipation of the fuse- 12W P
links intended to be used in that fuse-holder, or the values
specified in subsequent parts.

After the test, the fuse shall be in a satisfactory condition.
In particular, the insulating parts of the fuse-holders shall
withstand the test voltage according to 8.2 after having 1890 V p
cooled down to ambient temperature (see Table 15);in
addition, they shall not have suffered any deformation that
would impair their correct operation.

2?;‘5?1 Verification of the peak withstand current of a fuse-base

The verification of the peak withstand current of a fuse-
hase need not be carried out, if this has already been

verified during the breaking capacity test of the fuse-links |See Part28.11.1.2 P
with the highest rating of the size or if the minimum
withdrawal forces according to 8.11 are exceeded.

P

8.8 Verification of the degree of protection of enclosures

If the fuse is fitted in an enclosure, the degree of
protection as specified in 5.1.3 shall be verified under the NA
conditions stated in IEC 60529.

8.9 Verification of resistance to heat

If not otherwise specified in subsequent paris, the
resistance to heat is judged by the resuits of all operating p
tests, in particular with respect to 8.3, 8.4, 8.5 and 8.10.

Part 2

8.0 These tests apply to fuse-links and fuse-bases. --

Fuse-holders fitted with fuse-links having the maximum
power dissipation corresponding to the acceptable power
dissipation of the fuse-holder shali be cyclically loaded as
pretreatment. The pre-treatment is specified in 8.4.3.2 of -
IEC 60269-1, After cooling to normal temperature the
breaking capacity shall be tested at f1 in accordance with
8.5.

Fuse-links containing organic material in the body or filler
shall be subjected to the same test as described above. NA
These fuse-links shall interrupt the test currents f1and /s.

8.9.1 Fuse-base Lo

Part 2 A dummy fuse-link according to Figure 105 is fitted into a
8.9.1.1 fuse-base and also suspended from a measuring device | Figure 105 P
as shown, for example, in Figure 108,

The conductor cross-section depends upon the rated 70 mm?
currsnt (see |IEC 60269-1, Table 17), and the connections bl P
outside the heating chamber shall be at least 1 m long. |2 ™ cavie

The temperature in the heating chamber is raised to 80

part 2 <G, and maintained for 2 h. The dummy is then loaded 80°C

8910 with approximately 160 % rated current with a tolerance | Without current: 2 h P
of +2 % for 2 h. The test may be carried out at reduced | \wiin current: 2 h ~ 256 A
voltage. ’

P : Pass F : Fail NA : Not applicable -- : Not Applied
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Aifter loading and 3 min after switching off, a tensile force
Fmax (see Table 118} is applied smoothly to the dummy.
The force Fmax is exerted for a period of 15 .

250N, 168

Part 2
8.9.1.3

After this test the contact pieces of the fuse-base shall not
have moved to such an extent as 1o affect the further use
of the fuse-base. After pulling out of the dummy the
dimensions of Figure 102 are to be considered. The
insulating mounting part of the fuse-base shall nelther be
broken nor shall it show any signs of cracks.

Part 2
8.9.2

material

Fuse-links with gripping lugs of moulded material or of metal fixed in moulded

8.10

Verification of non-deterioration of contacts

8.10.1

Three samples provided with standardized dummy fuse-
links of the highest current rating (A) intended to be used in
the fuse-holder (see subsequent parts)

160 A
Dummy fuse-links {12 W)

Part 2
8.10.1

The dummy fuse-link is given in Figure 105.

Part 2; Figure 105

For lug terminals, the torques are given in Table 111.

10 Nm

The insulation of the conductors shall be removed over
the whole length.

2m

All covers of contacts and terminals shall be removed for
this test only.

Pant 2
8.10.1.2

Direct terminal clamps

8.10.2

Test method

The test samples are submitted to a first test of 250
cycles. If the test results are satisfactory after this, the test
is stopped. If the test results exceed the specified limits,
the test is continued up to 750 cycles.

Before the heginning of the ¢ycling test, the temperature
rise and/or the voltage drop of the contacts as specified In
subsequent parts shall be measured at rated current
when steady state conditions have been obtained. The
test shall be repeated after 250 cycles and, if necessary,
after 760 cycles.

Before the cycling test
1) 59K
2)89K
3} 58 K

Part 2
8.10.2

Test current: conventional non-fusing current Inf

1,26 x 160 = 200 A

Load period: 25 % of the conventional time

120 x 0,25 = 30 min.

No-load period: 10 % of the conventional time

120 x 0,1 =12 min

A test voltage lower than the rated voltage may be used.

T V{wW| O

During the no-load period the samples are cooled down to
a temperature lower than 35 °C; additional cooling {for
example, a fan) is allowed.

Cooled down by a fan

The voltage drap shall be measured after 50 cycles and
250 cycles and, if necessary, after 500 cycles and 750
cycles.

50, 250

P Pass

F: Fail NA : Not applicable -- ¢ Not Applied
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The voltage drop is measured at direct current of /m =
(0,05 to 0,20) inf. However, the current fm shall be chosen
s0 as to give a voltage drop of at least 100 pV. If it is
necessary, the upper limit of /m may be increased to 0,30
Inf.

20ADC

Part 2
8.10.2.1

Contacts

The points between which the voltage drop is measured
are marked as A and B in Figure 1086.

Figure 106: Aand B

Withdrawal force measured force after 250 cycles (N)

Withdrawal force measured force after 750 cycles (N)

NA

The withdrawal forces shall be within the limits of Table
118. If the measured values are too low, the dynamic test
in accordance with 8.5.5.1 shall be performed.

Table118: 80- 250 N

Part 2
8.10.2.2

Direct terminal clamps

Part 2
8.10.3

Acceptability of test results

Part 2
8.10.3.1

Contacts

I at the end of the 250th cycle the measured values do
not exceed the following limit, the fuse-base is considered
to have passed the test and the test may be stopped:
(Ras0-Rs0)/Rso s 15%

Ry  Boso

1052 1108 PO
1024 1081 po
1003 1082 00

Lo —
e e

If at the end of the 250th cycle the above limit is
exceeded, the test is continued. After 500 cycles the
following limit shall not be exceeded:

(RmR%ﬁ)l’Rgsﬂ < 30%

NA

If the limit is exceeded, he test is not satisfied. If the limit
is not exceeded, the test is continued up to 750 cycles. At
the end of the 750th cycle the following limit shall not be
exceeded:

{Ry50.Rso}/Rep = 40%

NA

The difference of the temperature rise between the last
and the first measurement shall be less than 20 K.

After the cyeling test
1) 60 K
2)59 K
3)58 K

8.11

Mechanical and miscellaneous tests

8.1141

Mechanical strength

If not otherwise specified in the subsequent parts, the
mechanical characteristics of a fuse and its parts are
judged in the context of normal handiing and mounting as
well as with the results shown after the breaking-capacity
test (see 8.5).

Part 2
8.11.1.1

Mechanical strength of fuse-holders

P :Pass

F: Fail NA : Not applicable --  Not Applied
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The fuse-holder, fitted with a dummy fuse-link of Figure
105 or fitted with a fuse-link of the largest rated current
and power dissipation that can be accommodated by the
fuse-holder, shall be subjected to a temperature rise test
at rated current.

Dummy fuse-links
{Part 2; Figure 105)

Terminal: 49 K

At the conclusion of the temperature-rise teost, the fuse-
link or the fuse-carrier as appropriate, shall be withdrawn
and inserted into the fuse-base 100 times.

100 times

At the conclusion of these tests, all parts shall be intact
and shall function normally.

Compliance shall be verified by a further temperature-rise
test at rated current at the conclusion of which the values
obtained shall be not more than 5 K or 15 % (whichever is
greater) above the values obtained from the temperature
rise test prior to the commencement of the mechanical
test.

Terminal: 50 K
Difference: 1 K

Part 2
8.i1.1.2

Mechanical strength of the fuse-base

The test to verify the contact force of fuse-bases is
performed with three unused fuse-bases as supplied. A
test-link made of hardened stee! with polished and
chrome-plated surfaces is ingerted three times in the
fuse-base. The dimensions of the blade contacts of the
fuse-link are identical with the dimensions according to
Figure 101.

Figure 101

When pulling steadily by means of suitable test
equipment, the withdrawal force F measured (see Figure
108) shall be found to lie within the limits as specified in
Table 118, (NHO: 80- 300 N)

1) 130N
2) 140 N
3) 140 N

In order to verify that the fuse-base contacts are firmly
seated, steel screws (class 8.8) are fastened at the
terminals. They are fastened three times by applying a
torgue of 1,2 times the value specified by the
manufacturer or, where no value is specified, 1,2 limes
the value of Table 111, For flat connections requiring a
nut, steps shall be taken to prevent, by suitable means,
the nut from turning round.

10x1,2=12N

After this test the contact pieces of the fuse-base shall not
have moved to such an extent as to affect the further use
of the fuse-base. The insulating mounting part of the fuse-
base shall neither be broken nor shall it show any signs of
cracks.

Part 2
8.11.1.8

Impact resistance of gripping-lugs of moulded material or of metal fixed In

moulded material

8.11.2

Miscellaneous tests

8.11.2.1

Varification of freedom from season cracking

In order to verify that current-carrying parts made of rolled
copper alloy with less than 83 % copper content are free
from season cracking, the following test is performed.

NA

P : Pass

F : Fail NA ; Not applicable -+ Not Applied
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All grease Is removed from three samples by immersing
them for 10 min in a suitable solution. Fuse-links are
tested individually, while fuse-holders are only tested with
the complete fuse.

NA

The samples shall be placed for 4 hin a test cabinet
having a temperature of (30 4 10} °C.

NA

After this, samples are placed for 8 h in a test cabinet, on
the bottom of which is an ammonium chloride solution
having a pH value of 10-11.

NA

The samples shall show no cracks visible to the unaided
eye when any bluish film is removed by means of a dry
cloth. Contact caps of fuse-iinks shall not be removable
by hand.

NA

8.11.2.2

Verlfication of resistance to abnormal heat and fire

If not otherwise specified in subsequent parts, the
following applies. Parts of insulating matertals, except
ceramic, not necessary to retain current-carrying parts in
position even though they are in contact with them are
tested according to item a) of 8.11.2.2.5.

NA

Parts of insulating materials, except ceramic, necessary
to retain current-carrying parts and paris of the earthing
circutt, if any, in position are tested according to item b) of
8.11.2.2.6.

8.11.22.3

The specimen is stored for 24 h in an atmosphere having
a temperature between 15 °C and 356 °C and a relative
humidity between 35 % and 75 % before starting the test.

24 h, 20°C
55% humidity

8.11.2.25

a) The temperature of the tip of the glow-wire and the
duration of its application to the specimen shall be (650
+10) *C and (30 £ 1) s.

NA

b) The temperature of the tip of the glow-wire and the
duration of its application to the
specimen shall be {960 + 10) °C and (30 + 1) s.

960°C, 30 s

8.11.2.286

During application of the glow-wire and during a further
period of 30 s, the specimen, the parts surrounding the
specimen, and the layer of tissue paper placed below it
shall be observed.

No ignition

The time at which the specimen ignites and the time when
flames extinguish during or after the perlod of application
are noted.

No ignition

The maximum height of any flame is measured and
noted, the start of the ignition, which might produce a high
flame for a period of approximately 1 s, being
disregarded.

NA

The specimen is considered to have withstood the glow-
wire test:

—if there is no visible flame and no sustained glowing;
~ if flames or glowing of the specimen extinguish within
30 s after removal of the glow-wire.

No visible flame,
No sustained glowing

p

There shall be no burning of the tissue paper or scorching
of the pinewood board.

P : Pass

F : Fail NA : Not applicable -- : Not Applied
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8.11.2.3

Verification of resistance to rusting

All grease is removed from the parts to be tested by
immersion In a suitable degreasing agent for 10 min, The
parts are then immersed for 10 min in a 10 % solution of
ammonium chloride in water, at a temperature of (20  5)
°C.

10 min. - 10 % solution of
ammonium chioride in
water

Without drying, but after shaking off any drops, the parts
are placed for 10 min in a box containing air saturated
with moisture at a temperature of (20 + 5) °C.

10 min - 98% humidity

Alter the parts have been dried for 10 min in a heating
cabinet at a temperature of (100 £ 5) “C, their surface
shall show no signs of rust.

10 min — 100°C

Traces of rust on sharp edges and any yellowish film
removable by rubbing are ignored.

No rust

Part 2
8.11.2.4

Non-deterioration of insulating parts of fuse-link and fuse-base

Part 2
8.11.2.4.1

Three fuse-links and three fuse-bases to be tested shall
be exposed to the following temperatures:

3 fuse-bases

For a period of 168 h: (150 + 5) °C for fuse-links and fuse-
bases comprising moulded elements intended to support
live parts,

168 h, 150°C

For a period of 168 h: (100 + &) °C for covers,

NA

for a period greater than 1 h: (150 & 5) °C over 1 h for
sealing compounds; stability of the marking.

3h,150°C

After cooling to ambient temperature the following shall be tested.

Fuse-base: verification of the mechanical strength in
accordance with 8.11.1.2.

Part 2
4.11.24.2

The positions of the fuse-base contacts taking the fuse-
link shall not have changed in a manner likely to affect its
correct functioning. The insulating body on which the
terminals are fixed shall neither fracture nor show any
signs of a fracture, The mechanical strength of cemented
joints shall not have been impaired.

P

Sealing compounds shall not have shifted to an extent
permitting live parts to be exposed.

NA

The marking shall be durable and easily legible.

Tost sample: (Fuse-Base) . . |NHOO-FA/160A(steatiy} ~ =

Arrangement of the fuse and dimensions

Before the tests are started, the speclfied external
dimensions shall be measured and the results compared
with the dimensions specified in the relevant data shests
of the manutfacturer or specified in subsequent parts.

Part 2: Figure 102

8.2

8.21

Verification of the insulating properties and of the suitability for isolation

Arrangement of the fuse-holder

In addition to the conditions of 8.1.4, the fuse-holder shall
be fitted with fuse-links of the largest dimensions
envisaged for the type of fuse-holder concerned.

160 A

P Pass

F : Fail NA : Not appilcable -- : Not Applied
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Unless otherwise specified by the manufacturer, the fuse- p

base shall be fixed to a metal plate.

822

Verification of the insulating properties

The test voltage for the verification of the insulating properties shall be applied

a) between live parts and the frame with the fuse-link and
the device for replacing it or the fuse-carrier, if any, in
position;

1890 V

b between the terminals when the fuse is in normal open
position, the fuse-link remaining inside the fuse-carrier, or
when the fuse-link and the device for replacing it or the
fuse carrier, if any, are removed;

1890 V

¢) between live parts of different polarity in the case of a
muitipole fuse-holder with fuse-links of the maximum
dimensions intended for that fuse-holder inserted and the
device(s) for replacing the fuse-link(s) or the fuse-
carrier(s), if any, in position;

NA

d) between live parts which, in the case of a multipole
fuse-holder, can reach different potentials after the fuse-
link has operated, with the fuse-carrier(s) or the device(s)
for replacing the fuse-link(s) alone (without fuse-links) in
position.

NA

Part 2
8.2.2.1

e) between isolated metal gripping-tugs and the terminals
of the test fuse-base.

NA

8.2.2.2

The values of test voltage are shown in Table 15 as a
function of the rated voltage of the fuse-holder.

1890 V

8.2.2.31

The test voltage shall be applied progressively and
malntained at its full value given in Table 15 for 1 min.

1 min.

8.24.1

Throughout the application of the test voltage according
to Table 15, there shall be no breakdown of insulation or
Hashover. Glow discharges unaccompanied by a drop In
voltage can be neglected.

No

8.22.3.2

The fuse-holder shall be subjected to humid atmospheric
conditions.

The humidity treatment shall be performed in a humidity
cabinet containing air with a relative humidity maintained
between 91 % and 95 %.

% 95

The temperature of the air, at the place where the sample
is located, shall be maintained within 2 K of any
convenient value T between 20 °C and 30 °C.

25 °C

The sample shall be kept in the cabinet for 48 h.

48 h

Immediately after this treatment, and after wiping off any
drops of water that result from condensation, the
insulation resistance shall be measured between the
points prescribed in 8.2.2.1 by applying a d.c. voltage of
approximately 500 V.

500 Vdc

8.2.4.2

The insulation resistance measured according to 8.2.2.3.2
shall be not less than 1 MQ.

> 1 MQ

8.2.3

Verification of the suitability for isolation

P : Pass

F : Fail NA : Not applicable -- : Not Applisd
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Clearances and creepage distances shall be verified by dimensional measurement

and by voltage test.

Rated impulse withstand voltage (Uimp):

8kV

Minimum clearances (Table 9: > 8 mm)

13,5 mm

Rated voltage:

500 V

Material group:

I

Minimum creepage distances (Table 10: > 9 mm)

14 mm

T | O|VO|O| T

8.2.3.1

The test voitage for the verification of the suitability for
isolation shall be applied between the terminals when the
fuse-link and the device for replacing it or the fuse-carrier,
if any, are removed, or the equipment is in its normal
open position with the fuse-fink remaining inside the fuse-
carrier.

Between the terminals

8.2.3.2

The test voltage for the verification of the rated impulse
withstand voltage is given in Table 16.

12,3kV

8.2.3.3

The 1,2/50 ps impulse voltage according to Table 16
shall be applied five times for each polarity at intervals of
1 s minimum,

5s - btimes

8.2.4.1

There shalt be no disruptive discharge during the test with
the impulse voltage.

No disruptive discharge

Part 2
8.2.3.2

The insulating properties of isolated metal gripping-lugs
rmay optionally be verified by an impulse withstand
voltage test. The relevant rated impulse withstand voltage
is given in Table 110 with reference to the rated voltage of
the fuse-link.

NA

Part 2
8.2.3.3

Five impulses of both polarities and of the shape 1,2/60
ws according to IEC 60060-1 and at the rated withstand
voltage level according to Table 110 are applied to the

test object. The minimum period between the impulses

shall be 1 s.

NA

Part 2
8.24.3

No flash-over or puncture shall occur during the test,
Partial discharges are ignored.

NA

Fuse-links with metal gripping-lugs without electrical
contact to the blade contacts which de not comply with
the requirements of 7.2 are not considered as isolated in
service. They need, however, to fulfil the requirements of
8.9.2and 8.11.1.8.

NA

Part 2
8.2.5

Resistance to tracking

The test of insulating parts supporting live parts of the
fuse-links {fuse body) and fuse-bases is carried out
according to IEC 60112 using test solution A. Five
specimens shall be tested and shall pass at PTI 400.
Ceramic isolators need not to be tested.

NA

8.3

Verification of temperature rise and power dissipation

The test shalt be perfarmed at an amblent air temperature
of (20 £ 5} °C.

21°C

P : Pass

F : Fail NA : Not applicable -- . Not Applied
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The connections on sither side of each single fuse shall
be not less than 1 m in length.

2m

Unless specified in subsequent parts, the cross-sectional
area shall be selected in accordance with Table 17.

70 mm2 cable

Part 2
8.3.1

If not, the screws or nuts of the terminals shall be
fastened in accordance with Table 111.

10 Nm

8.3.4.1

Temperature rise of the fuse-holder

The test for temperalture rise shall be made with a.c. by
using a fuse-link which, at the rated current of the fuse-
holder, attains a power dissipation equivalent to the rated
acceptable power dissipation of the fuse-holder or with a
dummy fuse-link where specified in subsequent parts.
The current applied shall be the rated current of the fuse-
holder.

160 A

12 W dummy fuse-link

Part 2
8.3.4.1

The dummy is given in Figure 105. The point at which the
temperature rise is measured is marked with E in Figure
108.

8.3.5

The temperature rises shall not exceed the values specified in Table 5.

Spring loaded contacts (Unenclosed, silver-plated: Limited
only by the necessity of not causing any damage to
adjacent parts)

57K

Terminals (Unenclosed, silver plated: < 70 K)

48 K

The acceptable power dissipation of the fuse-holder shall
be not less than the rated power dissipation of the fuse-
links intended to be used in that fuse-holder, or the values
spegified in subsequent parts.

12W

After the test, the fuse shall be in a satisfactory condition.
in particular, the insulating parts of the fuse-holders shall
withstand the test voltage according to 8.2 after having
cooled down to ambient temperature (see Table 15); in
addition, they shall not have suffered any deformation that
would impair their correct operation.

1890 V

Part2
8.5.5.1

Verification of the peak withstand current of a fuse-bas

The verification of the peak withstand current of a fuse-
base need not be carried out, if this has already been
verified during the breaking capacity test of the fuse-links
with the highest rating of the size or if the minimum
withdrawal forces according to 8.11 are exceeded.

See Part 28.11.1.2

8.8

Verification of the degree of protection of enclosures

If the fuse is fitted in an enclosure, the degree of
protection as specified in 5.1.3 shall be verified under the
conditions stated in IEC 80529.

NA

8.9

Verification of resistance to heat

If not otherwise specified in subsequent parts, the
resistance to heat Is judged by the results of all operating
tests, in particular with respect to 8.3, 8.4, 8.5 and 8.10.

Part 2
88

These tests apply to fuse-links and fuse-bases.

P :Pass

F: Fail NA : Not applicable -- : Not Applied
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Fuse-holders fitted with fuse-links having the maximum
power dissipation corresponding to the acceptable power
dissipation of the fuse-holder shall be cyclically loaded as
pretreatiment. The pre-treatment is specified in 8.4.3.2 of
IEC 60269-1. After cooling to normal temperature the
breaking capacity shall be tested at f1in accordance with
8.5.

Fuse-links containing organic material in the body or filler
shall be subjected to the same test as described above.
These fuse-links shall interrupt the test currents 71 and /Is.

NA

Part 2
8.9.4

Fuse-base

Pari 2
8.9.1.1

A dummy fuse-link according to Figure 105 is fitted into a
fuse-base and also suspended from a measuring device
as shown, for example, in Figure 108,

Figure 105

The conductor cross-section depends upon the rated
current {see IEG 60269-1, Table 17), and the connections
outside the heating chamber shall be at least 1 m long.

70 mm®
2 m cable

Part 2
8.9.1.2

The temperature in the heating chamber is raised to 80
oC, and maintained for 2 h. The dummy is then loaded
with approximately 160 % rated current with & tolerance
of +2 % for 2 h. The test may be carried out at reduced
voltage.

80C
Without current: 2 h
With current: 2 h — 256 A

After loading and 3 min after switching off, a tensile force
Fmax (see Table 118) is applied smoothly to the dummy.
The force Fmax Is exerted for a period of 15 s.

250N, 1568

Part 2
8.9.1.3

After this test the contact pleces of the fuse-base shall not
have moved to such an extent as to affect the further use
of the fuse-base. Alter pulling out of the dummy the
dimensions of Figure 102 are to be considered. The
insulating mounting part of the fuse-base shall neither be
broken nor shall it show any signs of cracks.

Pari 2
8.9.2

Fuse-links with gripping lugs of moulded material or of metal fixed in moulded

material

8.10

Verification of non-deterioration of contacts

8.10.1

Three samples provided with standardized dummy fuse-
links of the highest current rating (A) intended to be used in
the fuse-holder (see subsequent parts)

160 A
Dummy fuse-links (12 W)

Part 2
8.10.1

The dummy fuse-link s given in Figure 105.

Part 2: Figure 105

For lug terminals, the torques are given in Table 111.

10 Nm

The insulation of the conductors shall be removed over
the whole length.

2m

All covers of contacts and terminals shall be removed for
this test only.

Part 2
8.10.1.2

Direct terminal clamps

NA

8.10.2

Test method

P : Pass

F: Fail NA : Not applicable -~ Not Applied
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The test samples are submitted to a first test of 250
cycles. If the test results are satisfactory after this, the test
is stopped. If the test results exceed the specified limits,
the test is continued up to 750 cycles.
Before the beginning of the cycling test, the temperature
rise and/or the voltage drop of the contacts as specified in | Before the cycling test
subsequent parts shall be measured at rated current 1) 56 K P
when steady state conditions have been obtained. The A E7K
test shall be repeated after 250 cycles and, if necessary, |[3) 56 K
after 750 oycles.
gﬂ%_z Test current: conventional non-fusing current nf 1,25 x 160 = 200 A P
l.oad period: 25 % of the convenlional time 120 % 0,25 = 30 min. P
No-load period: 10 % of the conventional time 120 x 0,1 = 12 min P
A test voltage lower than the rated voltage may be used. P
During the no-load period the samples are cooled down to
a temperature lower than 35 °C; additional cooling (for Cooled down by a fan P
example, a fan) is allowed.
The voltage drop shall be measured after 50 cycles and
250 cycles and, if necessary, after 500 cycles and 750 50, 250 P
cycles.
The voltage drop is measured at direct current of Im =
(0,05 to 0,20) fnt. However, the current fm shall be chosen
$0 as to give a voltage drop of at least 100 pV. if it is 20ADC P
necessary, the upper limit of /m may be increased to 0,30
Inf,
Pad? Contacts
The points between which the voltage drop is measured . )
are marked as A and B in Figure 106. Figure 106: A and B P
Withdrawal force measured force after 250 cycles (N) 1) 120N
2)125 N P
3)120N
Withdrawal force measured force after 750 cycles (N} 1
2 NA
3)
The withdrawal forces shall be within the limits of Table
118. If the measured valuss are too low, the dynamic test | Table118: 80- 260 N P
in accordance with 8.5.5.1 shall be performed.
gﬁ%;.a Direct terminal clamps
pan2 Acceptability of test results
a2, |Contacts
If at the end of the 250th cycle the measured values do B  Roo
not exceed the following limit, the fuse-base is considered [ 1) 103,2 1095 pQ p
to have passed the test and the test may be stopped: 2) 1064 1091 pQ
(RQ&Q.RSU)/RsO < 15% 3) 01,3 105,2 }.IQ
P : Pass F: Fall NA : Not applicable -- : Not Applied
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If at the end of the 250th cycle the above limit is
exceeded, the test is continued. After 500 cycles the
following limit shall not be exceeded:

(H500<R250)/R250 < 30%

NA

If the limit Is exceeded, the test is not satisfied. If the limit
is not exceeded, the test is continued up to 750 cycles. At
the end of the 750th ¢ycle the following limit shall not be
exceeded:

{R750.Rs0)/Rso S 40%

NA

The difference of the temperalure rise between the last
and the first measurement shall be less than 20 K.

After the cycling test
1)68K

8.1

Mechanical and miscellaneous tests

8.11.1

Mechanical strength

If not otherwise specified in the subsequent parts, the
mechanical characteristics of a fuse and its parts are
judged in the context of normal handling and mounting as
well as with the resuits shown after the breaking-capagcity
test (see 8.5).

Part 2
8.11.1.1

Mechanical strength of fuse-holders

The fuse-holder, fitted with a dummy fuse-fink of Figure
105 or fitted with a fuse-link of the largest rated current
and power dissipation that can be accommodated by the
fuse-holder, shall be subjected to a temperature rise test
at rated current.

Dummy fuse-links
{Part 2: Figure 105)

Terminal: 48 K

At the conclusion of the temperature-rise test, the fuse-
link or the fuse-carrier as appropriate, shall be withdrawn
and inserted into the fuse-base 100 times.

100 times

At the conclusion of these tests, all parts shall be intact
and shall function normally.

Compliance shall be verified by a further temperature-rise
test at rated current at the conclusion of which the values
obtained shall be not more than 5 K or 15 % (whichever is
greater) above the values obtained from the temperature
rise test prior to the commencement of the mechanical
test.

Terminal; 50 K
Difference: 2 K

Part 2
8.11.1.2

Mechanical strength of the fuse-base

The test to verify the contact force of fuse-bases is
performed with three unused fuse-bases as supplied. A
test-link made of hardened stee! with polished and
chrome-plated surfaces is inserted three times in the
fuse-base. The dimensions of the blade contacts of the
fuse-link are identical with the dimensions according to
Figure 101,

Figure 101

When pulling steadily by means of suitable test
equipment, the withdrawal force F measured {see Figure
108) shall be found to lie within the limits as specified in
Table 118. (NHO0: 80- 300 N)

1) 120N
2) 110N
3)120N

P Pass

F : Fall NA : Not applicable -~ Not Applied
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Clause Requirement — Test Result-Remark Verdict
In order to verify that the fuse-base contacts are firmly
seated, steel screws (class 8.8) are fastened at the
terminals. They are fastened three }imes by applying a
torque of 1,2 times the value specified by the 10x1,2=12N P

manufacturer or, where no value is specified, 1,2 times
the value of Table 111. For flat connections requiring a
nut, steps shall be taken to prevent, by suitable means,
the nut from turning round.

After this test the contact pieces of the fuse-base shall not
have moved to such an extent as to affect the further use
of the fuse-base. The insulating rounting part of the fuse-
base shall neither be broken nor shall it show any signs of
cracks.

Part 2
8.1t.1.8

Impact resistance of gripping-lugs of moulded material or of metal fixed in

moulded material

8.11.2

Miscellaneous tests

8.11.21

Verification of freedom from season cracking

in order to verify that current-carrying parts made of rolled
copper alloy wilh less than 83 % copper content are free
from season cracking, the following test is performed.

NA

All grease is removed from three samples by immersing
them for 10 min in a suitable solution. Fuse-links are
tested individually, while fuse-holders are only tested with
the complete fuse.

NA

The samples shall be placed for 4 h in a test cabinet
having a temperature of (30 % 10) °C.

NA

After this, samples are placed for 8 h in a test cabinet, on
the boltom of which is an ammonium chloride solution
having a pH value of 10-11.

NA

The samples shall show no cracks visible to the unaided
eye when any bluish film is removed by means of a dry
cloth. Contact caps of fuse-links shall not be removable
by hand.

NA

811,22

Verification of resistance to abnormal heat and tire

If not otherwise specified in subsequent parts, the
following applies. Parts of insulating materials, except
ceramic, not necessary to retain current-carrying parts in
position even though they are in contact with them are
tested according to item a) of 8.11.2.2.5.

NA

Parts of insulating materials, except ceramic, necessary
to retain current-carrying parts and parts of the earthing
circuit, if any, in position are tested according to Item by) of
8.11.2.2.5.

NA

8.11.2.2.3

The specimen is stored for 24 h in an aimosphere having
a temperature between 15 °C and 35 °C and a relative
humidity between 35 % and 75 % before starting the test.

NA

8.11.225

a) The temperature of the tip of the glow-wire and the
duration of its application to the specimen shall be (650
+10) °Cand (30 £ 1) s.

NA

P : Pass

F: Fall NA : Not applicable --  Not Applied
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Clause

IRequirement - Test

Result-Remark

Verdict

b) The temperature of the tip of the glow-wire and the
duration of its application to the
specimen shall be {960 £ 10) °C and (30 + 1) s.

NA

8.11.2.2.6

During application of the glow-wire and during a further
period of 30 s, the specimen, the parts surrounding the
specimen, and the layer of tissus paper placed below it
shall be ohserved.

NA

The time at which the specimen ignites and the time when
flames extinguish during or after the period of application
are noted.

NA

The maximum height of any flame is measured and
noted, the start of the ignition, which might produce a high
ftame for a perlod of approximately 1 s, being
disregarded.

NA

The specimen is considered to have withstood the glow-
wire test:

— if there is no visible flame and no sustained glowing;
— if flames or glowing of the specimen extinguish within
30 s after removal of the glow-wire.

NA

There shall be no burning of the tissue paper or scorching
of the pinewood beard,

NA

8.11.2.3

Verification of resistance to rusting

All grease is removad from the parts to be tested by
immersion in a suitable degreasing agent for 10 min, The
parts are then immersed for 10 min in a 10 % soluticn of
ammonium chloride in water, at a temperature of (20 £ 5)
C.

10 min. - 10 % solution of
ammonium chloride in
water

Without drying, but after shaking off any drops, the parts
are placed for 10 min in a box centaining air saturated
with moisture at a temperature of (20 £ 5) °C.

10 min - 98% humidity

After the parls have been dried for 10 min in & heating
cabinet at a temperature of (100 £ 5) °C, their surface
shall show no signs of rust.

10 min - 100°C

Traces of rust on sharp edges and any yellowish film
removable by rubbing are ignored.

No rust

Part2
8.11.24

Non-deterioration of insulating parts of fuse-link and fuse-base

Part 2
8.11.2.41

Three fuse-links and three fuse-bases to be tested shall
be exposed to the following temperatures:

3 fuse-bases

FFor a period of 168 h: (150 + 5) °C for fuse-links and fuse-
bases comprising moulded elements intended to support
live parts,

168 h, 150°C

For a period of 168 h: (100 + 5) °C for covers,

for a period greater than 1 h: (180 £ 5) *C over 1 h for
sealing compounds; stability of the marking.

3 h, 150°C

After cooling to ambient temperature the following shall be tested.

Fuse-base: verification of the mechanical strength in
accordance with 8.11.1.2,

P Pass

F : Fail NA : Not applicable -- : Not Applied
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Clause Requirement - Test Result-Remark Verdict
The positions of the fuse-base contacts taking the fuse-
link shall not have changed in a manner likely to affect its
g"ﬂ g 4o correct functioning. The insulating body on which the P
T terminals are fixed shall neither fracture nor show any
signs of a fracture. The mechanical strength of cemented
joints shall not have been impaired.
Sealing compounds shall not have shifted to an extent NA
permitting live parts to be exposed.
The marking shall be durable and easily legible. P
P : Pass F : Fail NA @ Not applicable -- 1 Not Applied
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8.1.5.1 Table: Internal resistance of the fuse-links

Rated current (A} of the fuse-link 160 A

Measuring current {A) 2A

Ambient air temperature (°C) 21 G
Sample No. 1 2 3 4 5 8 7 8 9 10 11 12
R (m€) 0,354 | 0,355 | 0,340 | 0,358 | 0,355 | 0,345 | 0,354 | 0,361 | 0,358 | 0,360 | 0,355 | 0,354
Sample No. 13 14 i5 16 17 18 19 20 21 a2 23 24
R (mg) 0,352 | 0,362 | 0,355 | 0,357 | 0,355 | 0,348 | 0,360 | 0,354 | 0,352 | 0,356 | 0,355 | 0,349
8.1.5.1 Table: Internal resistance of the fuse-links

Rated current (A) of the fuse-link 125 A

Measuring current (A) 2A

Ambient air temperature (°C) 21 ¢
Sample No. 1 2 3 4 5 6 7 8 9 10 1A 12
R (mQ) 0,491 | 0,506 | 0,499 | 0,498 | 0,504 | 0,492 | 0,506 | 0,504 | 0,498 | 0,498 | 0,504 | 0,499
8.1.5.1 Table: Internal resistance of the fuse-links

Rated current (A} of the fuse-link 100 A

Measuring current {A) 2A

Ambient air temperature (°G) 21 °C
Sample No. 1 2 3 4 5 6 7 8 9 10 11 12
R {mQ) 0,682 | 0,685 | 0,678 | 0,701 | 0,679 | 0,702 | 0,684 | 0,698 | 0,705 | 0,699 | 0,684 | 0,692
8.1.5.1 Table: Internal resistance of the fuse-links

Rated current (A) of the fuse-link 80 A

Measuring current (A) 2A

Ambient air temperature {°C) 21 <C
Sample No. 1 2 3 4 5 6 7 8 9 10 11 12
R (mQ) 0,785 | 0,765 | 0,780 | 0,775 | 0,780 | 0,792 | 0,788 | 0,794 [ 0,794 | 0,784 | 0,772 | 0,788
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81,51 Table: Internal resistance of the fuse-links

Rated current (A) of the fuse-link 63 A

Measuring current {A) 2A

Ambient air temperature (°C) 21 °C
Sample No. 1 2 3 4 5 8 7 8 9 10 11 12
R (mQ) 0,982 | 1,030 | 0,994 | 1,050 | 1,020 | 0,988 | 0,994 | 1,008 | 1,034 | 0,984 | 1,012 | 1,002
8.1.5.1 Table: Internal resistance of the fuse-links

Rated current (A) of the fuse-link 50 A

Measuring current (A) 2A

Ambient air temperature (°C) 21°C
Sample No. 1 2 3 4 5 6 7 8 9 10 11 12
R {mQ) 1,390 | 1,442 [ 1,450 | 1,448 | 1,386 | 1,394 | 1,418 [ 1,386 | 1,422 | 1,398 | 1,414 | 1,396
8.1.5.1 Table: Internal resistance of the fuse-links

Rated current (A) of the fuse-link 40 A

Measuring current {A) 2A

Ambient air temperature (°C) 21 °C
Sample No. 1 2 3 4 5 ) 7 8 9 10 1 i2
R (m&) 1,750 | 1,816 11,840 | 1,790 ; 1,865 | 1,784 | 1,868 | 1,710 1 1,765 | 1,758 | 1,800 | 1,716
8.1.5.1 Table: Internal resistance of the fuse-links

Rated current (A) of the fuse-link 32 A

Measuring current (A) 2A

Ambient air temperature (°C) 21°C
Sample No. i 2 3 4 5 6 7 8 9 10 11 12
R {mQ) 245 | 239 | 248 | 2,36 | 241 | 236 | 2,38 | 2,36 | 245 | 242 | 2,43 | 2,41
8.1.5.1 Table: Internal resistance of the fuse-links

Rated current (A) of the fuse-link 25 A

Measuring current (A) 2A

Amblent air temperature (°C) 21 C
Sample No, 1 2 3 4 5 6 7 8 9 10 i 12
R (mQ) 291 | 312 | 368 | 299 | 3,14 { 298 | 3,6 1 2,97 | 3,10 | 3,26 | 298 | 295
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Test Circuit of Shott Circuit

S: Supply 34,5 KV, 100 MVA

R: Adjustable resistance; 0,25 - 38Q

X: Adjustable reaktans 1-132 2

r: Shunt Resistance {%0.6)

Tr: Test transformer: 5 MVA, 34,5/ 0.44, 0.66 kV

11, 12, 13: Current measuring Equipment.

- Rogowski coll: Habemus-Rometer 100 kA/2V

- Current coif: Fluke - 2000 flex - 0,2/2kA/ 2V

- Current measuring syst. (AO 01-03); Dimes - LS00 TC

V1, V2, V3: Vollmeter (V 01-03): Federal - FDV 72

K1: Making switch: Preussag - NVL 82 DA
K2: Making switch: Federal F121E

R1: Adjustable resistance: 2,375 mQ
X: Adiustable reaktans 6000 yH

r1: Shunt Resistance (%0.6)

F: Sample

U1: Voltage measuring Equipment
- L 8GO0 TV (GO 01-03) - £ 1024 V, 40 Hz, 2 MQ

Measuring system software:
-Rogowski.dbs (2-100 kA)
-Fluk 2060. dbs (260-2000 A)
-IHP/Poztest.exe




IEC 6026¢- 1

IHP Test Laboratory

Report No: 0211.02-6

Page: 59/ 61

Test Equipment

Equipment Name - No Manufacturer - Type Fealures Traceability
Test transtormer (F101) Best 440 V 65 kA, 660 V S kA

Resistive load (RY01-03) Hilkar 38 ohm, 1300 A/sn

Inductive load (EY0i-12) BEST 128 ohm -

Resistive and inductive load (AY01) FEDERAL 2,3 chm, & mH

Reslstiva and inductive load (AY03) IHP 50 mohm, 380 pH

Current measuring system (AO01-03) | DIMES L5060 TC 143,29 KA/ 2,8763 V IHP 0211.09
Vollage measuring syslem(GQ01-03) | DIMES L 500 TV +1024 V IHP 0211.10
Rogowski coll {RG02-04) HEBEMUS 100 K 100 kA / 2 Volt IHP 0310.03
Fluke current coll {FLO1-03) Fluke 2000 flex 200 A/ 2000 A IHP 0211.07
Voltmeter (V01-03) Federal FYV - 72 0-500 V HP 0211.11
Making breaker (KK01-03} Preussag NVL 82DA 12 kV, 1250 A len=80 kA

Making breaker (KK06) Federal FI121E 2000 A, 400V

Current supply (TT04}) Mersan 300 A, 1p

Cutrent supply (TT07) Alnal 2000 A, 1p -

Current supply (TT05) Mersan 5000 A, 3p .

Current supply (TT08) Alnat 1CO A, tp -

Current supply (TT09) Alnal 100 A, 5V -
Current-vcltage supply {AGK 02) GW instek 30 vde, 3A -
Transformer-Ampermeter (AA01-03) | Federal FAT100-FYA96 | 3000/5 A IHP 0211.02
Current transformer (ASQ8) Federal 6000/5A IHP 0211.08
Clamp meter (P03} ClE 1000 A RMS IHP 0211.01
Ctamp meter (P04} Lutron 40mA - 120 A {HP 0211.02
Isclation test equipment (ITO4) GW instek GPI 825 5kV AC, 1000 VDC Meger { iHP 0311.01
Oscllloscopa (002) Texdronik TDS 460 A 400 MHz, 4 canal IHP 0211.05
Dynamometer (KO01) Lutron FG 5100 100 Kg UMS M3998
Thermometer (SO01) CIE 305 200 <C UMS S24128
Temperature measuring eq. (SO04) Agilent 34870A 60 canal, T type termokupl | UMS S20134
Multimetre (M01) HP 3444001A 1000V, 3A HHP 0111.01
Multimetre (M02) Fluke 87 10 A, 1000 V HP 0111.02
Caliper (KUO1) 30483306 Milutoyo 150 mm, 0,01 mm IHP 1110.02
Torquemeter (TO 01) Torqueleader 6-80 Nm IHP 0410.1
Torquemster (TOD3) Tronic AT 1502 LDIN 0-18 Nm IHP 0410.03
Impulse test device (DTO1) HILO PG1012C ¢-10 kV, 1,2/50 ms IHP 0311.02
Impulse test device Multitech - GC 18 15kV-1,2/805 s

High Voltage Probe (YGO1) Textronik PS016A 40 kV, x 1000 prob IHP 0310.03
Climatic chamber {ID01) Angelantoni CHB00C | -40+180 °C, 10 - 98 %RH | UMS $26189

Red-hot wire test device (KT01)

IHP

960°C
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Photographs:

Verification of overcurrent discrimination:
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Drawing:
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