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OBOCOBEHA NO3MUMA Ne 1

Mogepuunaauuns (peTpodmT /InpoeKTupaHe, peKOHCTPYRLKA,
[OCTABKA ¥ MOHTAX HA MaIWMKEY U CBOPBLHEHNA, NOATOTOBKA
1 BLB&KAAKE B eKCINoaTaunal) Ha Bb3NOBK
pasnpeAenuTenty cranumm 20 {10) KV u usrpakpade xa
BEPUIY HA TeneMexaHiuka B peruok ,,Codua’ 1 perucH
»Codua Oénact”

) APUNOXEHWE 1.5

1. KmiouBaTenHa Bobuxa 3a BakyymeH npeksosay 20 kY op. 5 89,00 445,00 ns.
2. BrrsousatenHa 6061Ha 3a Bakyymet npexsceay 10 kV op. 5 89,00 445,00 ns.
3. WaxriousaTenta 6o6uda 3a pakyymeH npekboaad 20 KV Gp. 5 89,00 445,00 nB.
4 WaxrlousaTentia GOGYHa 3a BakyyMeH npexbeaad 10 kV Bp. 5 89,00 445 00 .,
5. Motop sa sapexaaHde Ha BakyyMeH Npekbepay 20 kV 6p. 5 150,00 750,00 8.
[ MoTop 3a sapexaane Ha sakyyMeH ripekpcsad 10 kV 6p. 5 180,060 760,00 ns.
/ I OBLA UEHA 3A PE3EPBHW YACTH 3280,00
BCUYKO: § (1+6)
! OEOCOBEHA MO3WULNS Ne 2
I - MopepHnaauun (peTpodvT /npoexTUpats, peKoHCTpYKUMS,
[OCTABKA W MOKTZX Ha MalllMiy ¥ CLOPBHEHNA, NOArOTORKA
o P " BLBOXAaHE B ekcnnoaTtauval) Ha BEIN0BK
ﬁ/f pasnpegenntenty craduny 20 (10) KV u uarpaxzgade Ha
g BEpUIK Ha TEREMEXAHMKA B pernok perneH ,MepHuK -
KiocTeraun u peruonl ,Bnaroesrpan”
1. BrniousaTenHa Gobuna 3a sanyymeH npekbesad 20 kV 6p. 5 fa ce nocoqun [a ce nocouw
. MamousaTtensa GobuHa 3a BakyymeH npekscsad 20 kV ap. 5 Aa ce nocoyu Aa ¢e nocouu
3. MoTop 3a 3apexgaHe Ha pakyyMeH npekscsay 20 kV ap. 5 Ha ce nocouw [a ce nocoum

OBILA LEHA 3A PESEPBHM YACTH
BCHMYKO: 3, (143}

[ia ce nocouy

OBOCOBEHA NO3ULMA Ne 3

Wonepuusayus (peTpouT /npoekTHPaHe, peKOHCTRYRUWA,
AOCTABKA ¥ MOHTAX HAa MalIMHK Y CLOPBHEHHRA, NOATOTORKA
1 BLE®XGAHE B eKcnnoarauysf} Ha BL3NoBN
paznpegenuTentu cTanumy 20 (10) KV 1 usrpamaade Ha
BEPUIM HA TENeMEeXaHWKA B PEFHOH PErioH wJloeey - Bpaua',
peruoH ,Montaua = BuanH™ 1 permoH winesex"

1. BrniovusaTtenHa GoBUHA 3a BakyyMeH npakscsay 20 kY bp. 5 [a ce nocouyy Ha ce nocouy
2. BrmiougaTenHa Gobura 3a BaxyyMeH npekkcaad 10 kV Gp. 5 [a ce nocoun [a ce nocouu
3. VakritousatenHa 6oGuda 3a BakyymeH ripekbesad 20 kY 6p. 5 Jla ce nocoun Ha ce nocouu
4. WakniousaTtenHa Gobuna 3a pakyymer npekvoeay 10 kV ap. 5 [la ce nocayn Ha ce noco4y
5. MoTop 3a sapexgaie Ha BaxyyMeH npekncaay 20 kv Gp. 5 [la ce nocoMur [a ce noco4u
6. MoTop 38 agpex@ate Ha BakyyMeH npexbepadt 10 kv 6p. 5 fa ce nosodn Ja ce nocouu
OBLUA LIEHA 3A PE3EPBHW YACTH
BOWUKO: 5 (12g)| 117 ¢ moco
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Description - 4M Protective and Measuring Transformers
General yd

Protective and Measuring Transformers - The Adaptable

The task of instrument transformers is to transform high with evaluable signals, which enable the protection device
currents and voltages proportionally and in-phase into to e.g. trip a switching device depending on the situation.
small current or voltage values for measuring or protec- Furthermote, they isolate the connected measuring or
tion purposes. So they are used either to measure and protection equipment electrically from live parts of the

record the transmitted power or to feed protection devices  switchgear.

Current transformer Voltage transformer

R-HG24-051.1f

Current transformers can be regarded as transformers wark-  Voltage transformers contain only one magnet core and

ing in short-circuit, with the full normal current tlowing are normally designed with one single secondary winding.
through their primary side. Devices connected on the sec- If necessary, earthed (single-phase) voltage transformers
ondary side are series-connected. Current transformers can are provided with an additional residual voltage winding
have several secondary windings with magnetically sepa- {earth-fault winding) beside the secondary winding

rated cores of the same or different characteristics. They can,  {measuring winding).

for example, be equipped with two measuring cores of dif- In contrast o current transformers, voltage transformers
ferent accuracy class, or with measuring and protection must never be short-circuited on the secondary side. The
cores with different accuracy limit factors. earth-side terminal of the primary winding is effectivdly
Due to the risk of overvoltages, current transformers must garthed in the terminal box, and must not be removgd in

not be operated with open secondary terminals, but only in operation.
short circuit or with the burden of the measuring eguipment.

6 Siemens HG 24. 2009
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4M Protective and Measuring Transformers Description
Construction and mode of operation

Types, of construction
Protective and measuring transformers are designed in dif-

-~ ferent types of construction for the multiple installation re-
quirements and operating conditions they are subjected to.
They are electrical devices which convert primary electrical
values — currents or voltages — into proportional and in-phase
values that are adequate for the connected devices such as

measuring instruments, meters, protection relays and simi- a

lar. A distinction is made here between current and voltage g
transformers. : 2

The following transformer types are available for selection in Example for transformer in block-type design
this catalog:

Current transformers

+ Indoor support-type current transformer in block-type
design

+ Indoor support-type current transformer in single-turn
design (e.g. bar-primary transformer)

« Indoor bushing-type current transformer in single-turn
design

+ Indoor bar-primary bushing-type current transformer
» Qutdoor support-type curvent transformer

R-HG24-054.8p5

Voltage transformers

« Earthed (single-phase) or unearthed {double-phase) Exampte for bushing-type transformer
indoor transformers in different sizes

+ Earthed {single-phase} or unearthed (double-phase)
outdoor transformers in different sizes

The transformers offered in the selection are only a part of
the possible variations. If the transformer required Is not
shown, please clarify the feasibility with the responsible
sales partner or the order processing department in the
Switchgear Factory Berlin. The same applles to transformers
according to the ANS! standard.

ApprovalsiCertifications

In Germany, instrument transformers may only be used
for commercial purposes, such as billing metering of elec-
tricity, if they have been approved once (type approval) by Example for outdoor transformer
the Physikalisch-Technische Bundesanstalt (PTB) (Federal

Physical-Technical Institute), and if every transformer is cali-

brated by an officially recognised inspecting authority.

Calibration is done by a calibration office, or by the trans-
former manufacturer on behalf of a calibration office. The
test is documented by means of a test mark as well as a cali-
bration certificate.

k]
Y
£
@
x
&

The calibration costs are charged in accordance with the offi-
clal scale of fees.

\
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Description
Current transformers

Current transformers
Current transformers can be regarded as transformers oper-
ating in short circuit, which carry the full rated current on
the primary side. The devices on the secondary side are
series-connected. They can have several secondary windings
with mechanically separated cores of the same or different
characteristics. Thus, current transformers can be designed
e.g. with two measuring cores of different accuracy class, or
with measuring or protection cores with different accuracy
limit factors.

Due to the risk of overvoltages, current transformers must
not be operated with open secondary terminals, but only in

short circuit or with the burden of the measuring equipment.

7 Glossary of terms
Rated current iy {r.m.s. value in A)

The rated primary (lng) and secondary {lsy) current is the
current that characterises the transformer, or the current it
is designed for, Both values are given on the transformer
rating plate. The rated primary current {ipy) depends on the
power system and is defined by the system operator.

Usttal values for primary currents {in A):

10; 12.5; 15; 20; 25; 30: 40; 50; 60; 75

and their decimal multiples {preferred values are underlined).
Usual values for secondary currents: 1 and 5 A,

Eor technical reasons, but above ali for economical reasons,
1 A is recommended as secondary current, especially if there
are long measuring leads.

Rated continuous thermal current I (thermal strength)

The value of the current which can be permitted to flow con-
tinuously in the primary winding, the secondary winding
being connected to the rated burden, without the tempera-
ture rise exceeding the values specified.

1, is often equal to fy, but it can also be defined as a multiple
thereof.

Rated short-time thermgl current Iy,

The r.m.s. value of the primary current, flowing in case of
short circuit, which a current transformer will withstand for
1 or 3 seconds without suffering harmful effects, the sec-
ohdary winding being short-circuited.

8  Siemens HG 242009

4M Protective and Measuring Transformers

Rated dynamic current by,

The peak value of the primary current which a transformer
will withstand, without being damaged electrically or me-
chanically by the resulting electromagnetic forces, the
sacondary winding being short-clrcuited.

Rated transformation ratio K,

The ratio of the rated primary current to the rated second-
ary current, It is expressed as art unreduced fraction, e.g.
500 Al A

Rated gutput Sy

The value of the apparent power (in VA at a speciflied power
factor), for which the current transformer has to keep the
accuracy class at the rated secondary current and with rated
burden. Thus, the rated output describes the capacity of a
current transformer to “drive” the secondary current within
the error limits by means of a burden,

Current transformers can feature the following preferred
rated outputs: 2.5 VA; 5 VA; 10 VA; 15 VA; 30 VA,

Rated burden Zy

The burden is the apparent resistance of the devices con-
nected on the secondary side (including all connection
leads), for which the current transformer has to keep the
stipulated class limits. The burden is normally expressed as
apparent power in VA,

Current error F;

The current error of a current transformer is (in %}:

F =100 KN'Isec—Iprim

= 2N Tsec  prim
Iprlm

Ky Rated transformation ratia
Iim Actual primary current
)f&c Actuat secondary current

Phase displacement d,

The difference in phase between the primary and secondary
current vectors, the direction of the vectors being so chosen
that the angle is zero for a perfect transformer.

The phase displacemment is said to be positive when the sec-
ondary current vector feads the primary current vector. Itis
usually expressed in minutes.

6 as &=
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Description
Current transformers

Measuring current transformers

0.2 02 0.2 0,35
0.5 0.5 0.5 0.75
1 1 1 1.5
Pratective current transformers

5P - 1 -
10P - 3 -

Measuring current transformers

Current transformers provided for the connection of
teasuring instruments, meters and similar devices
{e.g. 10 VA CL. 0.5 FS5).

Rated instrument limit primary current

The value of the primary current at rated burden and a com-
posite error of 10 %,

Instrument security factorn

The ratio of rated instrument limit primary current to the
rated primary current

Note:

In the event of short-circuit currents flowing through the
primary winding of a current transformer, the thermal stress
to the measuring instruments supplied by the current trans-
former is smallest when the value of the rated instrument
security factor is small.

Accuracy class
The [imit of the percentage current error at rated current iy
{sce table).

Generally, current transformers are used for a measuring
range of 5 % to 120 % of the rated primary current.
Special designs

Extended current ratings

Current transformers with ext, 200 % can be continuously
operated at 2 x Jy, and keep the error limits of their class in
the range up to 200 % of the rated primary current.

Protective current transformers

Current transformers intended to supply protection relays
(e.g. 15VACL. 10 P 10).

Accuracy class (identification P)

The limit of the percentage current error for the rated accu-
racy limit primary current.

Rated accuracy fimit primary current

The value of primary current up to which the transformer
will comply with the requirements for composite error.

Accuracy limit factor

The ratio of the rated accuracy limit primary current to the
rated primary cusrent.

Multi-ratio current transformers

If the ratio of current transformers has to be variable, e.g.
for planned switchgear extensions, itis possible to use multi-
ratic current transformers.

Primary multi-ratio

Only possible for wound-primary transformers {transform-
ers with several primary turns} with a ratio of 1:2 (e.g. 2%
600 A/1 A). Reconnection is made by re-arrangement of cop-
per lugs in the primary connection area. Ratings, instrument
security factors as well as the secondary internal resistance
remain constant during reconnection.

Secondary multi-ratio

In single-turn and wound-primary transformers, this can
be implemented by taps of the secondary windings {e.g.
2000-1000 A1 A).

Ratings or instrument security factors change almost linearly
with the ratio. If not stated otherwise, the specified rated
data is always referred to the fower current value.

Siemens HG 24-2008 9

X

R T IR e s £ e s




Description
Current transformers -

Fy>-10%
Measuring core
I M3

Protection core 5P10

[23 P R,

10 I
Tong

Overcurrent performance of current transformers
when loaded with rated burden

£ Current error
Fy Composite error

Earthing of the secondary winding, for example,
in a 4MA7 current transformer

10 siemensBG 24 2009
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Performance in the event of overcurrent

in the event of an overcusrent, the rated secondary current
increases proportionally with the rated primary current up to
the rated instrurent limit primary current.

The ratio of the rated instrument limit primary current to the
rated primary current provides the instrument security factor
assigned to the core, In accordance with this factor, the rat-
ed instrument limit primary current is subjected to specific
error limits.

The measuring and protection cores place different demands
on these error fimits.

For measuring cores, the current error fis >-10 % in order
to protect the supplied measuring devices, meters, etc. safe-
ly in case of overcurrent.

in protection cores, the composite error Fgis max. 5 % {5P)
or 10 % (10P) in order to ensure the desired protection trip-
ping.
The specified limits are only fulfilfed at the rated burden of the
transformer. If the operating burden differs from the rated
burden of the transformer, the instrument security factor
changes as follows:
o Zyt+ 5

S5+ 5

2

n' Actual instrument security factor

n  Rated instrument security factor

2, Rated burdeninVA

S; internal power consumption of the transformer in VA (approx. 5 % to 20 % of Zy)
S Actually connected burden in VA

Operation and earthing

The secandary circuits of current transformers must never be
open during operation, as dangerously high voltages can
oceur, especially at high currents and cores with high ratings.

All metal parts of a transformer that are not live, but accessi-
ble, must be earthed. Therefore, the transformers have earth
connection points identified with the earthing symbol. Also,
one terminal of the secondary winding (for current trans-
formers, normally k or 1s, etc.) must be earthed.

For earthing the secondary windings, a thread is provided
under each secondary terminal. The earth connection re-
quired is made by fitting & special screw.

)




Description
Current transformers

L
The guidglines for every medium-veltage switchgear of the

new gefieration state that doors and covers can only be
operied when there is no risk of electric shock. The ¢ _]_ c
riovable single-pole voltage testers used up to now are not
suitable for this. Therefore, every medium-voltage switch- f C
gear is offered with a system including a fixed-mounted
capatitive voltage divider, == oy Vv A

The capacitive voltage detecting system consists of a capaci-
tive divider which divides the voltage U between the phase L
and earth into the partial voltages U, and U,, and of an indi-

cator applied to U,. The indicator cor:tains a glow lamp that =
flashes when voltage is applied. Valtage detecting system

Ca T

HG2a.2202a_ea eps

Coupiing section

Indication range:

N A Indicat
At 0.01 x Uy, no indication, Indicator

C, High-voltage capacitance (transfarmer)

as of 0,40 x Uy, secure indication. Cay Low-voliage capacitance (transformer}
On request, support-type current transformers type 4MA7 (3. Low-voltage capacitance (lead)

carn be delivered with capacitive layers for the voltage de- L High-voltage phase

tecting system — then they contain a coupling electrode. U Voltage between phase and earth

L Partial voltage at C,
U, Partial veltage at C; and A
V  Surae arrester

This electrode is castin a firm and protected way, and lead
out at the secondary terminals with the designation CK.
These current transformers are routine-tested additionally
for compliance with the requested capacitance values

(C, and Cyy). These values are documented on an additional
label.

To ensure protection against electric shock even in the most
improbable case that the current fransformer punciures with
the high-voltage capacitor (while an operator is touching the
test sockets), a surge arrester is connected in parallel to this
arrangement inside the transformer. if the high voliage is ex-
ceeded, it responds within nanoseconds, limiting the voltage
at the test socket to harmless values.

Important for the ordering selection

When ordering transformers with capacitive layers
it is necessary to state the actual operating voltage Uy
(rated voltage), e.g. U, = 24 kV, Uy = 15 kV.

Siemens HG 242009 11



Description AN Provactive and Measu g Treesfvme:s
Voitage transformers

Voltage transformers Phase displacernent

Voltage transformers have only one magnet core, and are The difference in phase between the primary voltage and

normally designed with one single secondary winding. if the secondary voltage vectors, the direction of the vectors

necessary, earthed (single-phase) voltage transformers being so chosen that the angle is zero for a perfect trans-

are equipped with an additional residual voltage winding former, The phase displacement is said to be positive when

tearth-fault winding) beside the secondary winding the secondary voitage vector leads the primary voltage vec-

(measuring winding). tor. [tis usually expressed in minutes.

In contrast to current transformers, voltage transformers Limits for voltage error and phase displacement

must never be short-circuited on the secondary side, The according to IEC 60044-1

earth-side terminal of the primary winding Is effectively The voltage error and phase displacement at rated frequency

eartlhed in the terminal box, and must not be removed shall not exceed the values given in the table at any voltage

during operation. / between 80 % and 120 % of rated voltage and with burdens
% Glossary of terms of between 25 % and 100 % of rated burden at a power fac-

tor of 0.8 lagging.

Highest voltage for equipment Uy,

The highest r.m.s. phase-to-phase voltage (in kv for which
a transfu fﬁ is designed in respect of its insufation.

5

- Rat dvo!

The voﬁage values (primary Upy or secondary Ug,) stated on
thefating plate of a transformer. If the voltage transformers
are connected between phase and earth in three-phase sys-

tems, this phase-to-neutral voltage is considerad the rated Rated output Sy
voltage. Except for the residual voitage winding, it is ex- The value of the apparent power {in VA at a specified power

pressed as U3, with U being the phase-to-phase voltage. factor) which the transformer is intended to supply to the
; secondary circuit at the rated secondary voltage and with
rated burden connected to it.

Preferred values:

upto 52 33364856 66 100 110 120
7.2 10 11 138 15
17.5 20 22 30 33 35
40 45
ar the values divided or the values divided
by \3 by 3

0.5 10 15 30 50 75 100 -
1 - - 30 50 75 100 200

Rated transformation ratio Ky

The ratio of the rated primary voltage to the rated secondary
voltage. It is expressed as unreduced fraction, e.g.

Thermal limiting output S,
The value of the apparent power referred to rated voltage

1000013 V/ 10013 V (single-phase) which can be taken from a secondary winding, at rated pri-

10000 Vi100 V (double-phase). mary voltage applied, without exceeding the limits of tem-

Voltage error F, perature rise.

The voltage etror expressed in percent is defined by the Thermal limiting cutput of the residual voltoge winding

formula: As the residual voltage winding is connected in broken delta,
Ky Use —U it is only stressed in case of fault. Therefore, the thermal

R, =100 u s limiting output of the residual voitage winding is referred

pAm . . .
" {0 a stress duration of e.g. 8 h, and is expressed in VA,
Upim  Actual primary voltage

Usec Actual secondary voitage under measuring conditions when Upsy, is applied Rated voltage factor

The multiplying factor to be applied to the rated primary volt-
age to determine the maximum voltage at which a trans-
former must comply with the relevant thermal reguirements
for a specified time and with the relevant accuracy require-
ments.

12 SiemensHG 24 - 2009
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A3 Prioctpve and edezsuion Transi s Description
Voltage transformers

Muliti-ratio

Voitage transformers for different rated primary voltages
can only be reconnected on the secondary side for reasons
of insulation.

HG24-2203 aps

Operation and earthing
In contrast to current transformers, voltage transformers

must never be shorfcircuited on the secondary side, The - o
earth-side primary terminal of earthed voltage transformers -
o Connection and earthing of the e~n or da-dn winding

is insulated for'a test voltage of 2 kV. It is connected to the
earthed basé plate in the terminal box.

o 7
Attention g
i sre— -

t}ii& corjlne"c"ti n must not be opened during operation.

. -~ Residtial voj age windings connected in broken delta may
only be eaithed together ot one point.

For earthing the secondary windings, a thread is provided
under eadh secondary terminal. The earth connection re-
quired is pstablished by fitting a special screw.

Relaxation oscillations

When single-phase voltage transformers are used in isolated
systems, damping of the e-n windings connected in broken
delta is recommended in order to avoid the possible destruc
tion of the valtage transformers by refaxation oscillations.

Earthirg of the secondary winding, for example,
in a 4MR veltage transformer

Siemens HG 24-2009 13
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Description an Ppotecive and Meaivrog Tramsfanmeis
Ambient conditions and dielectric strength

Ambient conditions
The transformers are desighed for the normal aperating con-
é 40°C h ditions defined in the standards.
a The conditions shown opposite apply to indoor transformers.
JAA All indoor transformers are suitable for use with high air hu-

max. 95% per day midity and occasional condensation (e.g. in tropical areas).

max. 90% per menth

-5°C As for outdoor transformers, the following conditions apply:
gj-‘;’”‘;z Minimum temperature
ST s |4
ga SN £ Qutdoor transformers class 25 -25°C
Mt outdoor transformers class 40 —40°C
\. A8

Relative air humidity

Outdoor transformers up to 100 %

- Dielectric strength
The dielectric strength of air insulation decreases with
increasing altitude due to low air density. According to
1EC 62271-1, the values of the rated lightning impulse with-
/ ' stand voltage and the rated short-duration power-frequency
withstand voltage specified, among others, in the chapter
/ “Technical Data” apply to a site altitude of 1000 m above
sea Jevel. For an altitude above 1000 m, the insulation level
/ must be corrected accarding to the opposite diagram.

Py
(==

)

=
N

Altitude correction fattuu—li-_‘

B
=

The characteristic shown applies to both rated withstand
voitages.,

110 /"/

To select the devices, the following applies:

100 U= UgxK,
1000 1560 2000 2500 3000 3500 m 4000 U Rated withstand voltage under refererice atmosphere
Site sltitude —=- U, Rated withstand voltage reqeested for the place of installation
K, Adtitude correction factor according to the oppesite diagram

HG11-2517%_an aps

Example

For a requested rated lightning impulse withstand voltage of
75 kV at an altitude of 2500 m, an insulation level of 90 kV
under reference atmosphere is required as a minimum:

O kv=75kVx 1.2

Test voltages and insulation level for instrument transformers

Proper operation of the transformers is proved by the follow-
ing tests:

« Impulse test (type test)
+ Separate source withstand voltage test (routine test)
« induced voltage withstand test (routine test)

« Partial discharge measurement {routine test)

17.5 38 95 . . .
50 125 Al transformers correspond to insulation class E, i.e. the
70 170 maximum temperature rise is 120 °C,

14  Siemens HG 24+ 200%
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and Provzchive and fdessating Transforness Description
Partial discharge measurement and standards

g s

Partial discharge measurement Relatively high field strengths appear at sharp edges and

Apart from the tests mentioned on page 14, partiai dischar-  Pezks of metal parts, or also on bubbles and gas inclusions
ge measurements are required for current and voltage trans- 1 solid or liquid insulating materials.

formers to test the insulation. A partial discharge is to be un-  Partial discharges act like HF emitters, preducing a mixture of
derstood as any simall, brief electrical discharge appearingon  the most different frequencies. The partial discharge measure-

orin a test object when voltage is applied, The discharges ment enables an assessment about the homogeneity of the
appear as soon as the partial discharge inception voltage of insulating material, Partial discharge measurements are per-
the insulating medium is exceeded at any point. formed as a routine test on inductive transformers with solid

insulation as of U, =3.6 kV.

=

Systerns with - Current transfarmers 1.3 Up 250 pC
isclated or impedance and earthed voltage
earthed neutral o transformers 50 pC
v
A Unearthed voltage 13Uy 50 pC
* Systems with solidly Current transformers 0Bx1.3 UG 50 pC
earthed neutral and earthed voltage
. transfarmers
Uneafrthed valtage 13U, 5G gC

/
rStandarcﬁs
" Protectlve and measuring transformers conform to the
fellowing standards:

» VDE 0414 “Stipulations for instrument transformers”

» VDE 0111 “Insutation co-ordination for equipment in
three-phase systems above 1 kV*

» {£EC 60044-1

« 1EC 60044-2

» ANSI 1675 (IEEE)
+ DIN 42600

Siemens HG 24-2009 15
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Al Proteciiee and Mazauneg TENSTLY et Equipment Selection

Contents
Contents Page
Equipment Selection 17
Ordering data and configuration example 18
Product overview of current transformers 19
4MA7 indoor support-type current transformer,
btock-type design 20
4MB1 indoor suppori-type current transformer,
single-turn design 41

4MC2 indoor bushing-type current transformer,
single-turn design 44

4MC3 indoor bar-primary bushing-type
current transformer 47

= AME2 outdoor support-type current transformer 53
4ME3 outdoor support-type current transformer 58

- { k3 Product overview of voltage transformers 62
! / §  4MR1indoor voltage transformer,
T / z block-type design, single-phase, small 63
/ AMA74 current tra nsformer AMR2 indoor voltage transformer,
/ block-type design, double-phase, small 63
4MR5 indoor voltage transformer,
block-type design, single-phase, large 63
4MR6 indoor voltage transformer,
block-type design, double-phase, large 63
4MS3 outdoor voltage transformer,
single-phase, small 63
4MS4 outdoor voltage transformer,
double-phase, small 63
4MS5 outdoor voltage transformer,
' single-phase, large 63
4MS6 outdoor voltage transformer,
double-phase, large 63

R-HG24-058.eps

4MS6 outdoor voltage transformer
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Equipment Selection
Ordering data and configuration example

Order number structure

Protective and measuring transformers are described by a
12 or 16-digit order number, The first five characters de-
scribe the type, design and application of the transformer
{primary part), and the positions 6 to 12 or 6 to 16 identify
the core data of the transformer.

The transformers offered in the selection are only a part of
the possible variations. If the transformer required is not
shown, please clarify the feasibility with the responsibie
sales partner or the order processing department at the
Switchgear Factory Berlin. The same applies to transformers
according to the ANSI standard,

Design and data of the current transformer

&b 1o 16 position
Design and data of the voltage transformer

6 to 12 pasition

4 ProtElive ad deastrnndg

Order codes

Individual equipment versions, marked with 9 or Z in the
gth to 16t position, are explained more in detail by a 3-digit
order code. Several ordet codes can be added to the order
number in succession and in any sequence,

Buitt-on components and special versions ()

For built-on components and special versions, *-Z" is added
to the order number and a descriptive order code follows.
If several built-on components and special versions are re-
quired, the suffix "-2” is listed only once. If a requested spe-
cial version is not in the catalog and can therefore not be
ordered via order code, it has to be identified withY 9 9
after consultation. The agreement hereto is made directly
between your responsible sales partner and the order pro-
cessing department in the Switchgear Factory Berlin,

a: alphabetica n: pumerical
Position: 1 2 3 4 5 6 7
Order No.:
Primary part
. 19 position ) Superiar group
’ ’ Tranisformers

2 pam}mn Mtain group

Current and voltage transformers
I for medium voltage

3+ position Subgroup
Transformer type

4th and 5% positicn Basic equipment
Design and operating voltage
of the transformer
Core data

Special versions ()

Initiated with “2”
Group of 3 after the Order No.
Formatann

Configuration example

At the end of each of the following pages with selection
data you will find a configuration example to make the
order number structure more clear.

Starting from the last sefection of the basic type, this
example is continued, so that at the end of the equipment

selection a completely configured and orderable transformer

results for every product group.

Example for Order No.:
Order codes:

18 SiemensHG 24 - 2009

Onthe foldout page we offer a configuring aid.
Here you can fill in the order number you have
determined for your transformer.




divl Protective and dMessunng Trarafonrens

Current transformer, Position:
type of constructi Order No.;

indoor support-type cuzrent transformer,
block-type design,

small type accordlng to DIN 42600

cast-resin insulated,

operating voltage up to 12 kv, 24 KV or 36 kV

R-HGR4-056.208

#  Indoor support-type current transformer, -
5 single-tun design,
¢ castresin insulated,
3 operating voltage up ta 12 k¥ or 24 &V
3
.//-l
»  Indoor bushing-type current transformer,
& single-turn design,
§ cast-resin insulated,
8§ operating voltage up to 12 KV, 24 kv or 36 kV
=
% Indoorbar- ;)nmary bushing-type current transformer,
g castresin insulated,
é operating voltage up to 12 kV, 24 kV or 36 kY
I
E‘e Outdoor support-type current transfarmer,
2 castresin insulated,
%  operating voltage up to 12 KV, 24 kV or 36 kY
[
I
:5. Qutdeor support type currens transformer,
5 top-assembly type
2 operafing voltage up to 12 kY, 24 KV, 36 kV and 52 kV
It
S
&

1} Transfarmers according to ANS| standard on request

Example for Order No
Order codes:

Equipment Selection
Product overview of current transformers

4 M A 7 Selection from page 20ff

Selection from page 41ff

4 M C 2 Selection from page 44§

Selection from page 47ff

4 M £ 2 Selectionfrom page 53ff

Selection from page 58ff

Siernens HG 24- 2009 19
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Equipment Selection : adg paieciie s Meaan g Teersfonnens
4AMA7 indoor support-type current transformer, block-type design

1,

AMA7 indoor support-type current
transformer, block-type design

5 position Position: 1 2 3
Operating voltage (maximum value) Order No.: 2

6 7 ~ B G %011 12 - 13 14 15 16

EEENEEERE
R

— o~ Q O L=}
~~N ~ <+ < <
[ ) Lt [T g @
o o o (2.3 o th m
o m o m [ n o
o o o @ =3 -3 =%
@ ar o o o@ W
Q o & o © o @ al
[T} v o= [=% v L)
Bihf7th position
Rated short-time thermal current
16
20
25
315
40
50 Not for Uy, =36 k¥
63 Not for U= 24 KV and U, =36 kV
Configuration example
Indoor support-type current transformer, block-type design .
Maximum operating voltage Uy, = 12 kV -
Rated fightring impulse withstand voltage Uy = 75 kV
Rated short-duration power-frequency withstand valtage Uy = 28 kV
Rated short-time thermal current fy, = 16 kA
Example for Order No.: B
Ordercodes: |

20 siemensHG 24 - 2009



A0 Provective snd Measuing Travsfories Equipment Selection
4MA7 indoor support-type current transformer, block-type design

8thjgth pasition Position;

Order codes
Rated QOrder No !

See page 22
See page 40
Sea page 40
See page 40

to
page 3%

EE N
B R HE
E R ER
" EENFEER
B HEE EMNSNGS
N EENEEENGSRHR
B M EEHEDSERERNKHE
EE B EENDNEH
E R EHENMEEREHE
EE K EENERENESR
B EHNEERREKS SN
W EENERNNSR HE
8B KW E NS X ERBE
EEEEESNEEN
EEEMNEENER
HEH EEMEERMNE
" E R EESEEN
]
R M E W N ENNEN
ENEE NEDNSNBE
E E N EENKERMHN
4 EENEEREESRE
E R EENSEENE
EEEEENSREHW
2% 20 HEHE
2% 25 HEERN
2x 30 E R ERE
2x 40 X ENEEEHD
5, 2 50 M EEEERSS
2 60 R EHEENT S
2x 75 R EHNMEENRERE
2x 100 T K EENBEENE
x 125 R EERENR®H®SEEEHBR
2x 150 F EE R EHENDREHRB
2% 200 B R EEEREENNRG S
2% 250 " EEREBEENES
2% 3060 H N EERERESHE
2x 400 R E HE @ EBEBINB
2% 500 E % E DR ESNNR
2x 600 ¥ EEESNEHN
B Feasible (other combinations on

reguest)

Configuration example
Indoor suppart-type current transformer, block-type design
(U= 12KV, Up =75 KV, Ug=28KY, i =16 kA)

Rated primaty current Ly = 100 A

£xarmpie for Order No.
Order codes:

Siemens HG 24 2008 21



EQUiment Selection S protectiva 307 Mleasu iy Trat Wfnanen
AMAT indoor support-type current transformer, block-type design

8 kA

10t o 14t position Posion: 1 2 3 4 5 6 7 - 8 ¢ 1011 12 -
Core versions derNo.: | il

s.p- 40@% ES

T100A 125A 150A 200
3004 400A SOOA 600A 7504

1000 A 1200A 1250A 15004 2000A 2500 A 100 % g
6OA 75A 150 X oy
40A 50A 200X oy
J0A 300X Ipy
20A 25A 400X Toy

02 10 10 = EENE
15,, % R E N E

05 FS5 107 N E MmN
715 DN EWE

30 BN ENE

10 H R E BN

15 E N E A R

O 30 E R EEBE
5 E K E NN

10 H % B M N

15 E N EHMNE

30 LB ]

1GP 10 5 NS mEE
: 1 HEEEE
15 M ERER

30 = RN

05 FS5 5 5p 10 5 X H EF EK
10 10 EEH HEENE

15 15 I |

30 30 R E

0.5  F55 5 1P 10 5 E N ERE
10 10 N uE

15 15 HoE

30 30 N

t  FS5 5 &P 10 5 EEE NN
10 190 A EHER

10 15 BN EBN

15 15 % EH R

15 30 B B

30 30 e

1 (353 5 P 10 5 s E Y EHE
10 10 = B E ¥ HE

10 15 2 B HHE

15 15 E B A

15 30 H AR

30 30 E 6

B Feasible {other combinations an request)

Configuration example

Indoor support-type current transformer, block-type design
(U, =12 KV, Iy, = B KA, fpyy =100 A)

Thermal strengih 108 X Jpy

15t core class 5P; instrument security factor 10; rating 30 VA
2nd core without

Exarnple for Order No.
Order codes:

22 Siemens HG 24 - 2009
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At Protachive

S reasurting Trarstuimers Equipment Selection
4MA7 indoor support-type current transformer, block-type design

8 kA — with primary multi-ratio
10tk to 14t position Posion: 1 2 3 4 5 6 7 - B 9 10 11 12 - 13 14 15 16 Order codes
Core versions QOrd I

2x100A 2x125A 2x150A 2x200A 2x 250 A

TX300A 2xA00A 2x500A 2x 60D A 100 %
Ix60A XTS5 A 150 % foy
2x40A 2XS0A / 200 % Loy
X304 300 % Iy
2X20A X I5A - 400x Iy

G2 FS510 10 E N EEM
15 E EEEHR
B5  FS5 10 E B B R E
15 HE B EHEN
30 EEEERPR
1 FS5 10 % & 2N
15 E E R EM®
30 "B EEDN
5P 10 5 EEREEN
10 E N EEM
15 = E N EMN
30 E W N
0P 10 5 E B ENR
10 E R ENEN
15 HERE KB
30 "ENE
6.5 F55 5 5 10 5 I
10 10 E 8 E
15 15 OWF N
30 3G [ |
05 F55 5 10P 10 s 2 M E BN
10 10 E RN
15 15 |- |
30 30 R B
1 FsS5 5 5P 10 5 E E N HHE
10 10 B EEEE
10 15 E N EER
15 15 LI ]
15 30 [N
30 3¢ B E
1 Fs5 5 10P 10 5 HRERRB
10 10 E H R ER
10 15 HEEE M
15 15 R E ®B
15 30 0De =
30 30 HE
B Feasible (other combinations on request) 1 Not for 2x 40 A

Configuration example

induer support-type current transformer, block-type design
(U =12 KV, Jy, =8 KA, Jpy = 2X 100 A}

Thermal strength 100 X Ipy

1%t core dlass §; instrument security factor F$5; rating 15 VA
274 care class 10P; accuracy limit factor 10; rating 30 VA

Example for Order o
Order codes;

Siemens HG 24- 2009 23




Equipment Selection SR protaciive and Measuring Trarsfonne:s
4MA7 indoor suppert-type current transformer, block-type design

12.5 kA
10t to 14t position
C ]

125A 150A 200A 250A 300A
400A 500A 600A 750A 1000A

1200 1250A 1500A 2000 A 2500A 100 % g
160A 150 X oy
75A 200 % Joy
50A 60A 300 % Iy
40A 400 % Fpy
254 30A 500X fen
204 800 % Jry

E B M EXDE

E R EEDR

HENEDHNB

E R NEERH®NS

B EMERER

H E N NEES

% 0k EEE

E E N EEBR

EE N EERHR

E NN ERD

nNEER

[ ]

1o0P ] N ek X ERBN
] H R EENE

® N EENBSE

[ I

0.5 5P 10 5 ] nE R RN
10 B B BEEBE NN

15 E BE R

30 [ ]

0.5 10P i0 5 -} H R EE BN
10 HEHEEDMR

15 X E EH N

30 . mm

1 510 5 B "2 E B B E N
10 H EEHEEBE

15 EEREER

15 E EKEER

30 oM E

30 MR

1 10° 10 5 a BE N ¥ H XN R
10 10 E E R EHE

10 15 B ER RN

15 15 E B REE

15 30 e R E

30 30 | ]

® Feaslble (uther combinations on request)

Configuration example

Indoor support-type current transformer, block-type design
(U =12 kV, B, = 12.5 KA, 1y = 100 A)

Thermal strength 150 x fy

14t care class HOP; instrument security factor 10; rating 5 VA
26 core without

£xample for Order No.:
Crder codes:

24 siemens HG 24 - 2609




A4 Protective e d Measwing Transiormers Equipment Selection
4MA7 indoor support-type current transformer, block-type design

[

12.5 kA - with primary multi-ratio
10t to 14t position Posion: 1 2 3 4 5 6 7 ~ & 9 101112 -
Core versions der No.:

2X125A 2x150A 2x 200

2x300 A 2x400A 2x500 A 2x600A 100 % Jpy
2x100A 150 X Iy
2x75A 200 X &y
2x50A 2x60 A 300 X oy
240 A 400X foy
x25A 2x30A 500 X £y
2% 20A 800 x Joy

A
E R HE
EEHREER
EEMEE
A EEEE
E H K EE
E E B ES
M EHEHERE
BB ER
" EE ERE
" ENERE
N ENEN
R
10p ] ERNENER
] B EMERHN
M ENEEREHN
EEN
0.5 1c 5 ] K E HEEHMN
10 "B R B
15 E BN
30 LI ]
05 10 5 ] X E EHEEHBH
10 ¥R EBD
15 E =
30 E =
1 FS5 5 &P 10 5 | 5 B E B BN
10 10 EBEEEMNE
10 15 E E O R B
15 15 E 5 KR
15 30 E NN
3¢ 30 ® R
t FS5 5 10Pp 10 5 a E R EEHBE
10 10 R EEEER
10 15 B E KBGO
15 15 HEE EHE
15 30 E B R
30 30 B H

B Feasible (other combinations on request)

Configuration example

Indoor support-type current transformer, block-type design
(U =12 KV, Iy = 12.5 kA, Jpy = 2% 100 A)

Thermal strength 150 X Ipy

14 core class 0.5; instrisment security factor F55; rating 15 VA
and core class 10P; accuracy limit factor 19; rating 15 VA

Example for COrder No.:
Order codes:

Siemens HG 24- 2008 25



Equipment Selection S Pealedtive a0 Measueng 710 st
4MA7 indoor support-type current transformer, block-type dasign

16 kA
10t to 14t position posiiors 1 2 4
Core versions : |

Order codes

ol

€ 7 - B 9 1011 12 - 13 1415

5. P 40@

200A 250A 300A 400A S500A 600A 75DA
1600 A 1200A 1250A 1560 A 2000A 2500A

100 % oy
125 A 150A 150% Iy
100 A 200 X oy
S0A 75A 300 X Jpy
40A S0A 400 % Iy
0A 600 % Jpg
254 800 X Iy
20A 1000 X g

5 K EHEBR

E R EER

8 EREN

E % E B R

B WM EHS

E K E H R

E W E BN

E A ERN

E B E EN

E AR EN

i B E AR

¥ E B

E N & R ¥ E BN

L I A E NN

E A ER NE

HE ENE

05 FS5 5 5 10 5 B K ¥ B B M E
10 10 -] ¥ E @ R B

15 15 H N R

30 30 " E

0.5 55 5 10p 10 5 E N 25 B E MBE
10 10 E RKRENRE

15 15 K E E B

30 30 E H R

1 £S5 5 5P 10 5 B EE E B EEHN
10 10 E HEEBES

10 15 E B EE

15 15 2 EER

15 30 " B E

30 30 ¥ EH

1 FS5 5 16p 10 5 B BB HE HEB
10 10 i BB RN

10 15 nEHER

15 15 B EER

15 30 E B E

30 30 P EHE

B Feasible (other cormbinations on request)

Configuration example

Indoor support-type current transforter, black-type design
(U = 12 KV, iy = 16 KA, oy = 100 A)

‘Thermai strength 200 X oy

15t care class 0.5; instrument security factor FS5; rating 10 VA
2 core class 5P; accuracy fimit factor 10; rating 16 VA

Exampte for Order No.:
Order codes:

26 siemensHG 24 2009




ap Brgiachve and hlaasuang Trepsfurmers Equipment Selection
4MA7Y indoor support-type current transformer, block-type design

16 kA — with primary multi-ratio
10t to 14th position Postion: 1 2 3 4 5 6 7 ~ 8 % 101112 ~ 13 14 15 1§
Core versions der No.:

Order codes

X200 A 2x250A 2x

2x500A 2x600A 100 % Fpy
2% 525A 2x150A 150 % fpy
2x100A 200 x Ipy
2X60A 2X75A 300 X Jpy
2x40A 2x50A 400 X Jpy
2x30A 600 x fpy
2 25A 800 % fpy
2x 20A 100G X foy

0.2 FS10 10/ HEN
15 ¥ EEMNE
a5 FS5 10 Eu N nBEENE
- e Q K EREMHN
30 E N ENE
10 = EE BEENME
15 R 2 R ENE
30 " HEEE
5 HE M HE E RN
10 ] B 8 E W BE
15 K KN E NN
3G oM E
0P 10 5 E R R = N K NE
10 EKEE E E K ESN
15 L] E H K E B
30 " EE
0.5 F55 5 5p 0 5 | N E W EBNB
10 10 E EE N
15 15 " EE
30 30 | |
05 FS5 5 10FP 10 5 B 5 EERRE
10 10 ENE
15 15 HENE
30 30 | B |
t Fs5 5 5 10 5 @ ® # E R EHNBSN
10 10 HE EER
10 15 aE RN
15 15 EEE N
15 30 K EE
3¢ 30 E
1 FS5 5 10P 10 5 B A B HE EEEER
10 10 A E B EAE
10 15 B ERR
15 15 AR ER
15 30 - |
30 30 B !
| Feasible (other combinations on request)
Configuration example
Indoor support-type current transformer, block-type design
(U= 12KV, Iy, = 16 KA, Jpy = 2% 100 A)
Thermal strength 200 x Zpy
1%t core class 0.5; instrument security factor FS5; rating 10 VA
2nd core without
Exarple far Order No,
Grder cades:

Siemens HG 24 - 2009 27
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Equipment Selection AN Propacive a0 1 Nleesuring Trarsfonran
4MA7 indoor support-type current transformer, block-type design

20 kA
10 to 14t position Position: . Order codes

200A 250A 300A 400A 500A 600A 750A

$00GA 1200A 1250A 1500A 2000A 2500A 100X fpy
150A 150 % £y
100A 1254 200X fpy
75A 300 % Jpy
50A 60A 400 % Jpyy
40A 500 % Ty
30A 800 X Jpy
254 1000 X foy

=M EER
E HE R ERE

E W EENEEE

] EE M EREE

EE R NEENTE

B R " B MR EE

[ 1 E EHRMER

" EEHNRHE

B H EE D MEBN

EEEHNER

= H E EH

E BN

| O ] EE N EHEHSN

BN E o NN EBR

" e R EER

R EEN

5¢ 10 5 ] EHEERFN
10 HE EEBER

15 2 B MW

30 30 ]
05 Fs5 5 10P 10 5 [} EE N EEMN
10 10 2R EE NS
15 15 HEE
30 30 .=
1 FS5 5 5 10 5 ®m @ EEENRE
10 10 E HE B ER
10 15 E B R E
15 15 E R R E
15 30 LI ]
30 30 L]
1 FS5 5 10 W 5 B R " E R E XN
i0 10 EE M ENEH
10 15 B W EE
15 15 R EE
15 30 o BB
30 30 BN

B Feasible (cther combinations on request}

Configuration example

Indoor support-type current transformer, block-type design
(U= 12 KV, fy, = 20 kA, Fy = 100 A)

Thesmal strength 280 X oy

1% core class #; instrumesnt security factor FS5; rating 10 VA
2rd core class 5P; accuracy mit factor 10; rating 15 VA

Example for Order No.:
Grder codes:

28 SiemensHG 24 2009
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W edeciive 2nd pMeasurivig Transtorners Equipment Selection
AMA7 indoor support-type current transformer, block-type design

20 kA - with primary multi-ratio
10t to 14tk position Positon: 1 2 3 4
Core versions Order

6 7 - & 9 11 12 - 13 14 15 16 Order codes.

2% 200 A 2x250 A 2x300A 2x400A

2x500 A 2x60DA 100 X oy
22150 A 150X fhy
2x100A 2x125 A 200X fpy
ITEA 300 % Jpy
Zx50A 2x60A 400 x Ipy
x40 A . 500 % Ipy
2x30A B0 X Jpy
2x25A : 1000 X fey

02 F510 10, K ENEH
15 " EEEN
05 F55 710 R E "R ERER
a5 EE EREH
E B KR EBER
L3 ] AR EMNEH
o K R E N EN
E M E K EN
- | B EE BN ERN
E X ENBER
2 E R EE
E RN
0P 10 5 o M " E N EEMN
10 ' [ EEEFEEEN
15 W E N EEMR
30 E B X
g5 F5 .5 59 15 S 50 N EEBEE
10 . 10 % PR
15 15 [
30 30 H K
05 Fs5 5 10P 10 5 HEE R EBR
10 10 A EREMNM
15 15 5= E N
30 30 e
1 £S5 5 5P 10 5 BB H K ERES
10 10 B EEE®E
10 15 "= B E N
15 15 E R ®E
15 30 - ]
30 30 [ -]
1 £55 5 10P 10 5 B H B E R ERBE
10 10 E N E BN
10 15 B E ER
15 15 E K BB
15 30 B B
36 30 B E
W Feasible (pther combinations on request}
Configuration example
tndoar support-type current transformer, block-type design
{Upy = 12KV, fyy =20 KA, Jyy = 2x FOD A)
Thermal strength 200 x oy
1% core class 1; instrument security factor £55; rating 5 VA
2n6 core class 10P; accuracy limit factor 10; rating 5 VA
Exampie for Order No.;
Ordet codes:

Siemens HG 24- 2000 29
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Equipment Selection

4MA7T indoor support-type current transformer, block-type desigh

25 kA
10tk to 14th position
Core versions

250A 300A 400A S00 A

1000A 1200A 1250A 1500A ZOOCIA 2500 A
200A
125A 150A
100A

75A

S0A E0A
40 A

I 0.2 F510

10

s/

05 Fs5 10
15
307
1 F55 0
Y 15
30

10
15
30
5
10
i5
30
5 sp 10
10
15
30
05 FS5 5 10P 10
10
15
30
1 FS5 5 5P 10
10
10
15
15
30
1 FS5 5 10P 10
0
10
15
%
30

B Feasible {other combinations on request)

Configuration exampie

5
10
15
30

5
10
15
30

5
10
15
15
30
30

5
¢
15
13
30
30

Indleor suppert-type current transformer, block-type design

(U= 12KV, Iy = 25 kA, Jpy=1004)
Thermal strength 300 X fpy

1%t core class TOF; instrument security factor 10; rating 15 VA

2nd core without

30 siemens HG 24 - 2009

Exarnpie

Position:

100 % Loy
150 % tpy
200 % fpy
300 x Fpy
400 % Ly
500 % fpy
800 x fpy

N N EHE
EEER
® E H M
5 EER
N EENR
EE RN
H R EN
B R EN
2 R B K
" nENR
A E B R
Ew N
2 ERR
s @ R N
" E PN
" E RE
H B N B
HE RN
R R
]

) 3 ]
R E B E
E H N
)

HE BB
E B EH
E K E H
E N HE
- ]

]
EERE
" E KA
e BN
B B ERB
nmEER
a B
ie for Order Na.:
Order codes:

G6S

AR Proteciive and rAassy

g 9 10 it 12 -~

13 14 15 36
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AR] Probeciive g Mes

g Travsiormers Equipment Selection
4MA7 indoor support-type current transformer, block-type design

2

25 kA - with primary multi-ratio
10t to 14t position Positon: 1 2 3 4 5 6 7 - B 9 1011 12 - 13 14 15 16 Order codes
Core versions Order N = :
b
f=N

2x250 A 2x300A 2x400A 2x500A 2x600A 100X Jpy
2x200 A 150X fne
2¢125A 2x150A 200 X kpy
2x100A 300 % foy
WIS A 400X fry
2x50A 2x60 A 500X foy

240 A 800 % /py

6.2 FS10 EEH N EE N
E N EE N
a HE NEER
S E B E m N
N E R EH N
o " EHEHRER
| M B B ENFM
¥ H EEEMN
5 10 5 ] " EEEER
10 M EEERK
15 E K E BN
30 NN
0P 10 5 ] E R EENE
10 E N EENRM
15 H N 5 = N 8
30 E R E
6.5 F55 5 59 10 5 E B EE N B
10 10 " E RN
35 15 E NN
30 ’ 30 I
0.5 55 5 10p 10 5 | EE M HNBER
10 10 E BE R ER
15 15- E B R
30 30 - |
1 FS5 5 & 10 5 ] nEBREMBEBEH
10 10 2 E K B H
10 15 E® B E
15 15 E s BB
15 30 B B
30 30 E E
1 FS5 5 0P 10 5 -] E H B HE B
10 10 B ERERE
10 15 K EHSA
15 15 B EER
15 30 g 8
30 30 E I ]
B Feasible (other combinations on request}
Configuration example
Indoor support-type current transformer, biock-type design
(Upy s 12 KV, Jy, = 25 KA, Ty = 2X 100 A)
Thermal strength 300 X Ipy
15t core class 1OP; instrurment security factor 10; rating 15 VA
2nd core without
Example for Order No.:
Order codes:
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Equipment Selection i Pioiaonva eod Measeriag Trocsfonnen
4MA7 indoor support-type current transformer, block-type design

31.5kA

10th to 14 position Position: Qrder codes
Core versions o : =

400 A SO0A 600A 750A 1000A 1200A

1250 A 1500A 2000A 2500A . 100 X Iy
250 A 300 A 150 X oy
200 A 200 X Joy
1254 1504 300 X Jpy
100A 400 X Iy
75A 500 X doy
60 A 600 X Ty
504 800X Ipy
_40A 1060 X fpy

10 # W MR NE
15 N EENRD
10 B HEHBHRRKEHES
15 R E EKESRERERH
30 H N E N EBN
10 H E A DR EREEN
15 R E N REBREE
30 O W EENE
e 5 ERREENEKERRNRR
- 10 = NN ERGKN
15 mE ¥ EN
30 P EE
10P 10 5 E EEENRKENEKERHS
/ 10 B R EERDYNERN
15 E M ENEE
30 K EX
05 55 5 50 10 5 " E RS EESR
10 10 2 E N R E
15 35 R B A
30 30 L]
0.5  F55 5 1P 10 5 W EBRN E B &
10 10 N HER
15 15 " E N
30 30 . B
t  FS5 5 B 10 5 B E M EENERH®SE
¢ 10 ERENBRE
10 15 nEHBR
15 15 HEEER
15 30 B u
30 30 ]
1 Fs5 5 10P 10 5 B ¥ & B o EERE
10 10 2 EHERBE
10 15 M B EH
15 15 N EEE
15 30 [ 3 B ]
30 30 8 R
8 Feasible (other combinations on request)
Configuration example
Indoar support-type current transformer, block-type design
(U =12 KV, = 315 KA, Iy = 100 A)
Thermal strength 400 X Tpy
1% core dass 0.2; instrument security factor FS10; ratiag 15 VA
2nd core without
Example for Order No.:
Order codes:
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ALE Protective and Mezswmng Transformers Equipment Selection
4MA7 indoor support-type current transformer, block-type design

31.5 kA - with primary multi-ratio
10th ta 14t position Posiion: 1 2 3 4 5 & 7 - B © 10 11 12

Core v Order No.: @%

2500 A 2x 600 A 100 % Jpy
250 A 300A 150 X Ipy
20064 200 x Iy
125A 1504 300X foy
100A 400 % oy
75A 500X Fpy
60A 600 % Jpy
S0A 800 % fyy
404 1600 % Joy

H N EENESR
% E B M ER
HE E M ESEHEN
HE R EEBEEEHM
E R E EREB®N
HEEBNESNEEREHE
N EEEEERSER
E N EEEREN
% HE M EENEH
® WM E B N B R
N E ERER
" EEN
| B | X EEEEN
E R EE O EEREHDN
E B EEREHSN
o EEN
0.5 F55 5 5P 10 5 E R N B X ERMN
10 } 10 ENE RS
15 15 2 H R
30 30 "= e R
05 Fs5 5 10P 10 5 HE M EEENEM
10 10 B EREEH
15 15 L I ]
30 30 s
1 F$5 5 5 10 5 84 M EE EEHBEBS
10 16 " EEHE RN
10 15 E E R E
15 15 EER R
15 30 6=
30 30 [
1 Fs5 5 10P 10 5 W EHEHEEEEH
10 10 HEEMAEN
10 15 H R B E
15 15 E B E B
15 30 EEE
30 30 I |
# Feasible (other combinations on request)
Configuration example .
Indoor support-type current transformer, block-type design
(U = 12 KV, By, =315 KA, Jpy = 2x 100 A)
Thermal strength 400 X Tpy
1¢t core class 0.5; instrurnent security factor FS5; rating 5 VA
2nd core class 108 accuracy limit factor 10; rating 5 VA
Example for Order No
Otder cades:
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Equipment Selection 444 Pratzotive and Measurrg TreralGirnars
4MA7 indoor support-type current transformer, black-type design

40 kA

Order cades

Position:

Order No

400 A 500A 600A 750A 1000A
1200 A 1250A 1500A 2000 A 2500 A 100X fpy

300A 150X Iy
200A 250A 200 % Jpy
150A 300 % Jpy
100A 1254 400 X Jpy
757 . 00 X Ipy
60 A 80O X Iy
50 A 1000 % fy

10 B HE R R i

HE FEEEMN

05 K55 10 EE2E EEENBHER
-~ 15 EEE ENESH
30 E N EER

10 [ -] E B E DN

15 EEE HEREHNM

30 H 2 EEN

5 M E B H W F EHN

10 E N R H M

15 E M EEN

30 E 8N

5 E E R E K E H N

10 HE E R E EAR

15 B ENEEN

30 E NN

85 5 5 S 10 5 @ E R ® M EEN
10 ¢ ¥ R E NN

15 15 E RN

30 30 .

65 FS5 5 1P 0 5 EE K B M EHNERE
10 10 EMERE

15 15 "B R

30 30 o

1 FS5 5 5P 10 5 H R E E B E B ¥
10 10 EECREBN

10 15 R EN

15 15 E K EE

15 30 o

30 30 =

1 FS5 5 fop 10 S5 REH ®E KB @R
10 10 EE R BN

10 5 RN

15 15 E N EE

15 30 BE R

30 30 EE

B Feasible (other combinations on request)

Configuration exampte

Indoor support-type current transformes, block-type design
(U, = T2 KV, by, = 40 KA, oy =TO0 A)

Thermal strength 400 x Iny

15t care class 1; instrurnent security factor FS5; rating 5 VA
2rd core class SP; accuracy Hmit factor 10; rating 5 VA

Example fer Order No.:
Order codes:
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40 Pratective sod ez sining Transicrmes Equipment Selection
AMA7 indoor support-type current transformer, block-type design

40 kA - with primary multi-ratio
10th to 14t position Posiion: 1 2 3 4 5 6 7 -~ 8§ § 101112 -~ 13 14 15 16
Core versions i

2400 A 2x 500 2x 600 A X Ty
Z2x300A 150 X Jpy
2x200A 2x 250 A 200 X Ipy
2x 150 A 300X by
2x100A 2x125A 400 % fpy
MI5A 600X Fpy
X 60A 800 xJpy
2x50A 1000 x Iy

8.2 FS16 107 W 2 E M E®
A5 2@ N BKE

&5 Fs5. 10 EEE HGESODA
- 15 ] EEERR

30 ] B EEER

10 E NS E EEEN

15 2 e = E QR EM

30 | | E NN ER

5 EER X ENEMN

10 ] " ENER

15 EEEEN

30 EE R

5 E N R A EEER

10 I ] EEE RSN

15 ] E ENEGSWN

30 ®»E RN

0.5 F5% 5 5p 10 5 u m s B H N E
Hy ) 10 P E NN

15 15 E R R

30 30 o E

0.5 55 5 10P 10 5 EE  ®H R ERBE
10 10 E e EER

15 15 HE R

30 30 L ]

1 £S5 5 5P 10 5 ®E E R # B R 5B
10 10 A E B R B

10 15 HEoEEE

15 15 " E R R

15 30 R E

30 30 B R

1 £S5 5 1o 10 K B B B LB e EEN
10 10 E EHEE B

10 15 ERER

15 15 -

15 30 I |

30 30 E

B Feasible (other combinations on request)

Configuration example

Indoor support-type current transformer, block-type design
(Up =12 KV, Iy, = 40 KA, fpy =2x 100 A)

Thermal strength 400 3 Iy

15t core class 6.2; Instrunent security factor FS10; rating 10 VA
2nd core without

£xample for Order No.:
Order codes:
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Equipment Selection b Profective and Meaasioing Transforners
4MA7 indoor support-type current transformer, block-type design

50 kA
10% to 14 position
Core versions

2 10 11 12 13

EERECE

500A 600A 750A 1000A 1200A 1250A 1500A

2000 A 2500 A 100 % oy
400 A 150 X oy
250A 300A 200 % Iy
2004 . 300 X foy
1254 150 A 400 % oy
100A 500 X fpy
75 A 800 X Iy
60 A 1060 X oy

AW NEEES
B H N EE
BB R N EEREBMBH
» g N R EEH BN
E K B E @D E
EE E M EERR
H E E K E N R HE
B ENEERF
LI ] B HEERE
o & E N B
- " EE B
30 R
10 5 "R HEEERS
10 | BE A EE S
15 H e EENESR
30 EE RN
0.5 55 5 5p 10 5 B R B EH RN
10 10 EEREW
15 15 HH BN
30 30 -]
05 FS5 5 1P 10 5 ] R R EESZZSR
10 10 HWEE NN
15 15 L} I |
30 30 =
1 £S5 5 5p 10 5 ] E EFKERRBE
10 10 B EE KN
10 15 HE N =
15 15 E A KR
15 30 B B
30 30 ]
1 FSs 5 10 10 5 ] BEHREEESM
10 10 E R HHNERESR
10 15 E & B ®E
15 15 E W R E
15 30 HEER
30 30 R
® Feasible {other combinations on request)
Configuratien example
Indoor support-type current transformer, biock-type design
(U= T2 KV, Iy, = 50 KA, Ly = 100 A)
Thermal strength 500 x Ty
19 core class 0.5; instrument security factor FS5; rating 5 VA
2nd core class 5P; accuracy limit factor 10; rating 5 VA
Example for Order No.:
Order codes:
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AN Protective cnd izasuing Transformers , Equipment Selection
4MA7 indoor support-type current transformer, block-type design

10 41 12 - 13 14 15 16 Qrder codes

i ]

10t to 14 position Postion: 1 2 3 4 5
Core versions

2x500A 2x 600 A X Ipy
2x400 A 150 X fpyg
2x250 A 2x300A 200 x Iy
2x200 A 300Xy
2x125 A 24150 A 400 X fpy
2x100A 500 % fpy
2x75A 800 x Ipy
2K 50A ZX60A 1000 x Ipy

o
62 FSi0 10 H % B FEH
15 . . " EERE
65 Fs5 10 I ] EREHED
A5 : ¥ EEREREHN
30 B R ENEDBR
10 e "N EEEE
15 B E K EHENBR
30 B AR ENSEB
5 2R N ENEER
10 HENENER
15 " ENER
30 LI I
5 R E R EEERHR
16 E N E S EBR
15 E H N EBNR
30 R EE
0,5 F55 5 5P 10 5 ]  E B N B R
10 10 EENRR
15 15 E R
30 - 30 HE B
0.5 £S5 5 10P 10 5 -] B EEEES
19 10 : " K EHN
15 15 R E =
30 30 EE
1 Fs& 5 5p 0 5 L] E BN EERE
10 10 E R ERE
10 15 E E B
15 15 R aRm
15 30 f 3
30 30 E E
1 Fs5 T 1} 5 L] E R ENEE
¢ 10 E AR ERBE
10 15 E B RE
i5 15 o OENE
15 30 E RN
30 30 B R
B Feasible (other combinations on request)
Configuration example
indoos support-type current transformmer, biock-type design
{Upy = 12 KV, fyy = SO KA, oy = 2¢ 100 A}
Thermal strength 500 x Ipy
19 care class 0.5; instrument security factor FS5; rating 5 VA
2né core class 5P; accuracy limit factor 10; rating 5 VA
Exarnple for Crdar Ne.
Order cades:
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Equip ment Selection And Profecrive and Measoenng Transforass
4MA7 indoor support-type current transformer, block-type design

63 kA

10t to 14 position Fosition:
C i Order No.:

S

750A 100GA 1200A 1250A 1500A 2000A 25004 300X ky
S500A 6OCA 150 % oy
406 A 200 % oy
250A 300A 300 x Iy
2007 400 X fyy
125A 150A 500 % Jpy
100 A 800 X fpy
75A 1000 x Iy

10 B E % B H
15 E R EENR
10 BB EENKRERSH
15 E EEEEEE
0 .7 N EEEN
1 s 10 EE EEZEEEEN
15 EE HE E M EERES
30 % E B R E X
5 I | E R 2 N B E
10 EE Y NEN
15 ENEEE
30 " ER
5 R EENEERN
10 ] E E B EEHSN
15 i E N EEBRRN
30 N EEHR
0.5 FS5 5 5p 10 5 ] 2 E B EBE ¥
10 10 B M EE®
15 15 E 8 K
30 30 . |}
05 FS5 5 0P 10 5 B E = H E B
: 10 10 . mEEEDR
i5 15 E H B
30 30 ]
1 FS5 5 5p 10 5 ] E R ® B EE
10 10 N E N RE
10 15 R B ERDN
15 15 " E RN
15 30 E M
30 30 a
1 FS5 5 1P 10 5 ] HE EEEBEH
10 10 H E BB EB
10 15 E B M & &
15 15 E B B N
15 30 "nE
30 30 I ]
B Feasible (other comsbinations on request)
Configuration example
Indeor suppert-type current transfermey, block-type design
(Upy = 12 KV, Iy, = 63 KA, Jpy = 100 A)
Thermal strength 800 % oy
19\ core class 0.5; instrument secusity factor FS5; rating 15 VA
2nd care without
Example for Order No.
Order codes:
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At Protective and Massinng Traasformers Equipment Selection
4MA7 indoor support-type current transformer, block-type design

63 kA — with primary multi-ratio
10t to 14t position Position: 1
Core versions Order N

6 7 - B 9 1011 12 - 13 14 15 %6 Order codes

2x500A 2X600A 150 X Joy
20400 A 200 by
2250 A 2x300A 300 % fpy
2x200A 400 % Jey
2x125A 2x150A 500 % Iy
26100 A 800 X Iy
75 A 1000 X fpy

a N EN
E B B H
HE R BB
E R EH
s N EN
2 W KN
E ¥ EH
H N EE
E W E N
N EN
E N E N
W
2 B  E R EN
] =5 N EN
E E M ER
H PN
05 F55 5 59 10 5 ] BE R R B E
10 10 mEE M
15 15 R
30 30 B
65 FS5 5 10P W0 5 B EEENS
10 -1 E R E A
15 15 ]
30 30 ]
1 Fs5 5 5P 10 5 B CF E HEEBNB
10 10 E E B ®
10 15 E B EE
15 15 B EE
15 30 =
30 30 ]
1 Fs5 5 10 10 5 B EEEER
10 10 HHEERS®
10 15 -3 ]
15 15 EEE
15 30 E =
30 30 E
B Feasible (other combinations on request) 0 Mot for Zx 125 A
Configuration example
Indocr support-type current transformer, black-type design
(U =12 KV, Iy, = 63 kA, Tpy = 2x 100 A}
Thermal strength 800 x Ty
1%t core class 0.5; instrument security factor FS5; rating 5 VA
260 core class TOP: accuracy limit factor 10; rating 5 VA
Exampie for Order No.:
Order codes:

Siemens HG 24- 2009 39
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Equipment Selection i Frorecove a0 Ressuing Trar stonmens
4MAY indoor support-type current transformer, block-type design

& g 10 11 12 13 14 13

154 position Pasition:
Rated d Order N

Without 204 core

58 Without 2r% core
1A 1A
S5A 5A
1A 5A
5A 1A

16t position
Additional feﬂgtures

50 Hz, VDE marking--
50 Hz, IEC maqkinﬁ .
50 Hz, VDE rriarking with approval
60 Hz, IEC"ma(king

Further not fisted special versions (onfy after consultation with the
-arder processing department in the Switchgear Factory Beriin).
- Information: additionally in clear text.

Special versions

2

With routine test certificate in GermanfEnglish

With capacitive layar for voltage detecting system 6kV
1okv
15 kv

Differential earth-fault bafance i protection core

Other special versiens on request

Configuration example

Indoor support-type current transformer, block-type design
Maximum operating veitage U, =12 kV

Rated lightning impulse withstand voltage U, = 75 kV

Rated short-duration power-frequency withstand voltage Uy = 2B kv
Rated short-time thermat current iy, = 63 kA

Rated primary current Jp = 2x 160 A

Thermnal strengtts 800 X Tpy

1¢t core class 0.5; instrument security factor FS5; rating 5 VA
2nd core class 108; accuracy limit factor 10; rating 5 VA
Rated secondary current 1 core 1A; 2nd core A

Pawer frequency 50 He; marking according to IEC

With routine test certificate in GermanfEnglish

With capacitive layer for voltage detecting system 10 kV

£xample for Qrder No.:
Order codas:

40  Siemens HG 24 - 2009
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A Protactive and Measuring Transformers Equipment Selection
4MB1 indoor support-type current transformer, single-turn design

4MB1 indoor support-type current

transformer, single-turn design

5t position Posion: 1 2 3 4 5 6 7 - B § 10 41 12 ~ 13 14 15 16 Ordercades
Operating voltage (maximum value) . Orderio i B

=

See page 42
See page 42
See page 42
Sea page 42
See page 42
See page 43
See page 43
See page 43

61h/7th position
Rated short-time thermal current

glhygtt pasiticn
Rated primary current

1500
2000 u

2500 u
3000 =
4000

5000 Only 4ME13

6000 Only 4MB13

R Feasible (other combinations en request}

Configuration example

Indoor support-type current transformer, single-turn design
Maximurn operating voltage Uy, = 24 kV

Rated lightning impulse withstand voltage U, = 125 kv

Rated short-duration power-frequency withstand voltage Uy = 50 kV
Rated shori-time thermal current Ji, = 300 kA

Rated primary current fpy = 3000 A

Example for Crder Na,
Order codes:




Equipment Selection AN Fraizcive and Meassuring Tranafomran
4MB1 indoor support-type current transformer, single-tumn design

13 14 15 16 {Order codes

mE

10t to 14t position Position:
G ersions Order No

See page 43
See page 43
See page 43

1500 A Z000A 2500A 3000A 4

5000 A 6000A 100 % Jpy

s
15 E M EEENEN
30 o W R B3R EB
a5 Fs1p 15 E X E®EER
/{ 30 E M E ENRETSN
/ 60 E M E EREDN
15 o B EODNERE
30 " 0 EENER
60 E MR ENNBN
. 30 N N E N NB SN
&0 E K E R EEN
30 N EEMENHRE
60 HEEERENKHE
15 5P 10 15 B EH E B B E N
30 30 PR ENEER
30 60 E N
1 FS10 15 5P 10 5 EmENEBN
30 30 5 R E K EENR
60 60 "B
N 05 FS10 15 1oP 10 15 % @ E & E 2 B
30 30 B EEEMREN
60 80 E I
1 F510 15 0P 10 15 B B B H E EBE
30 30 EH® B R BN
60 60 B E

B Feasible (other combinations on request}

Configuration example

Indoor support-type current transformet, single-turn design

(Upy, = 24 KV, Jy, =300 KA, Ty = 3000 A)

Therrmat strength 100 x fay

19t core class 0.5; instrurnent security factor FS10; rating 30 VA
2n€ core class 5P; accuracy imit factor 10; rating 30 VA

Example for Order No.

Order codes;

42  siemens HG 24+ 2009
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d kaeasuring Transforers Equipment Selection
- 4MB1 indoor support-type current transformer, singte-turn design

A Prote

15¢th position Posifor: 1 2 3 4 5 6 7 - & 9 10 31 12
Rated secondary current Order No ;

1A Without 2nd core
S5A Without 2+ core
1A 1A
5A SA
1A SA
S5A 1A

16t position

Additional features

50 Hz, VRE marking
50 Hz IEC marking
50 Mz, Ve marking with approval 1)
60 Hz/1EC marking

Furifier not listed special versions {cnly after consultation with the
ogder processing depariment in the Switchgear Factory Berfin),
formation additionally in clear text.

3 Only for class 0.2 and 0.5

Special versions

With routine test certificate in GermanlEnglish
Other special versions on request

Configuration example

Indoor support-type current transformer, single-turn design
Maximum operating voltage U, = 24 kv

Rated lightning impuise withstand voltage Uy = 125KV

Rated short-duration power-frequency withstand voltage Uy =50 kv
Rated short-time thermal current fy, = 300 kA

Rated prirary current Ly = 3000 A

Thermal strength 100 X Tpy

15t core class 0.5; instrument security factor FS10; rating 30 VA
28 core class 5P; accuracy limit factor 10; rating 30 VA

Rated secondary current 1%t core 5 A; 2W core 5 A

Power frequency 60 Hz; marking according to 1EC

Example for Order No.:
Order codes:

Siemens HG 24 - 2009 43
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Equipment Selection Al Protaciive and Magsuring Trarsfolners
&MC2 indoor bushing-type current transformer, single-turn design

4MC2 indoor bushing-type current
transformer, single-turn design

5th position postion: 1 2 3 4 5 6
Operating voltage (maximum value)

13 14 15

w1 oW W w3
< & < <+ <+ < < <+
L u oa [<E I T ) @
th DOy o [ = I = B I o
[ I @ m © o i)
[= T ~ R <Y o B o/ o =%
[T TR @ @ 4 ]
LTI TR 1) 4 o d & a
[ Y] Vi1 ;o [l

12 75 28 4 MC 2 2
24 125 50 :
36 170 70 4 M C 26

6th to Oth posit'[orf’
Rated short-time thermal current/
R imary current

Configuratien example

Incoor bushing-type current transformer, single-turn design
Maximum operating voltage U, =36 kV

Rated lightning impulse withstand voltage U = 170 kV

Rated short-curation power-frequency withstand voltage Uy =70 kV
Rated short-time thermal current fy, = 50 kA

Rated prirmary current Jpy = 500 A

Exampte for Grder No.:
Order codes:

A4 Siemens HG 24 - 2009



divi Protechiva 3 Measunng Tansformers

10t to 14t position
Core versions

150A 200A 300A 400A SO0A 600A 800A
1000 A 1200A 1500A 2000A 2500A 3000A

10
15
15
30
15
15
30
1 FS10 15
10P 10 15
30
60 .
0,2 FS10 10 10P 10 30
15 30
0.5 FS5 15 109 0 15
15 30
30 30
30 80
0.5 Fs10 15 tap 10 15
15 30
1 FS5 15 op 10 15
15 30
30 30
30 60
1 £510 15 10p 0 15
15 30

B Feasible (other combinations on request)

Configuration example

tndoor bushing-type current transformer, single-turn design
(U =36 KV, Ay =50 kA, Iy =500 A)

Thermal strength 100 X Iny

15t core class 1; instrument security factor FS5; rating 30 VA
2nd core class 10P; accuracy limit factor 10; rating 30 VA

Example for Order No.:

Pasition:

Order N

100 % Jpy

Order codes:

12 3 45 6 7

678

8 9 W it 12

Equipment Selection
4MC2 indoor bushing-type current transformer, single-turn design

See page 46

Siemel

See page 45

HG 24-2009 45
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Equipment Selection
4MCZ indoor bushing-type current transformer, single-turn design

15t position Position: 1 2 3
Rated secondary current r No.: :

1A Without 2 core
5A Without 2rd core
1A 1A
SA S5A
1A SA
5A 1A

16th position

Additional feat

50 Hz, VDE marking

50 Hg, IEC marking

50 Hz, VDE marking with approval ¥
60 Hz, IEC marking

rther not listed special versions (only after consultation with the
‘order pracessing department in the Switchgear Factory Bestin).
information additionally in clear text.

1) Only for class 0.2 and 0.5

Spacial versions

With routine test certificate in Germanl/tnglish
Other special versions on request

Configuration example

Indoor bisshing-type currert transformer, single-turn design
Maximum operating votage Uy, = 36 kv

Rated fightning impulse withstand voltage i, = 170 kv
Rated shortduration power-frequency withstand voltage Uy = 70 kV
Rated short-time thermai current fy, = 50 kA

Rated primasy current Joy =500 A

Thermat strength 100 x fpy

1%t core class 1; instrument security factor FS5; rating 30 VA
27d core class 10P; accuracy limit factor 10; rating 30 VA
Rated secondary current 15 core 5 A; 20 core 1 A

Power frequency 50 Hz; marking according to VDE

Example for Order No.:
Qrder codes:

46  Siemens HG 24 2009
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Al Pratective znd Measuring Transformers

4MC3 indoor bar-primary

bushing-type current transformer
5th position Position:
Operating voltage (maximum value) :

L'-G*h tolsl,!ﬁ position
Rated short-time thermal current/
Rated pri nt

Configuration example

indoor bar-primary bushing-type current transformer

Maximum operating voltage Uy, = 12 kV

Rated lightnirg impulse withstand voltage Ug = 75 kV

Rated short-duration power-frequency withstand voitage Ug = 28 kv
Rated short-time thermal current 2y, = 400 kA

Rated primary curent Iy = 4000 A

Example for Order No.:
Order codes:

Equipment Selection
4MC3 indoor bar-primary bushing-type current transformer

1

2 3 4

Ordercodes

=

See page 48
Sea page 48
Ses page 48
See page 48
See page 48
See page 49
See page 49
See page 49
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Equipment Selection
4MC3 indoor bar-primary bushing-type current transformer

S Proteciva and Measoring Tramsforarns

10tk to 14t position
c A

2000A 250G A 3000A 4

6000 A BOOOA 10000A 100 X Jpy

10P 20 &0
106
0.5 FS10 15 10P 10 30
15 60
15 10P 20 60
30 60
1 £510 60 10P 20 100
107 10 &0
1P 20 60
100

05 FS10 15 10P 10 30 10P 10 60
t FS10 30 10P 20 6 10P 20 100
0.2 FS10 15 0.2 FS10 30 10P 10 30

EEEREMERESARCERN N MEEEBRNEEENRER
EEBREEREMBEENERERNNEEEEREEREN
EEEEBRERMNEBBERNHNEEEDENREERNMEREDRE 00

0.5 FS10 15 30 30

0.2 FS10 30 1 FS10 60 10P 10 60 10P 20 100
0.5 F510 30 G0 60 100
1 FS10 30 &0 60 100
0.2 FS10 30 1 FS10 60 0P 10 60 108 20 300
6.5 ES10 30 60 60 100
1 F510 30 &0 60 100

B Feasible {other combinations on request)

Conflguration example

Indoor bar-primary bushing-type current transformer

(U= T2 KV, Jy, = 400 kA, fpy = 4000 A)

Trermal strength 100 x Tpy

1% core class 0.5; instrurnent security factor FS10; rating 15 VA
20d core class 0.2; instrurnent security factor FS10; rating 30 VA
3rd core class 10P; accuracy limit factor 10; rating 30 VA

Example for Order No.:
Order codes:

48 Siemens HG 24 - 2009
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See page 4
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See page 42

See page 49
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abt Protachive and Measuing Transioreers Equipment Selection
4MC3 indoor bar-primary bushing-type current transformer

15% position Posifion: 1 2 3 4 5 &
Rated secondary current Order No

- 8 ¢ 101112 ~ 13 14 15 16 Order codes

il

1A Without Without Without o
5A Without Without Withaut o
1A 1A Without Without

5A SA Without Without

TA A Withaut Without

5A 1A Without Without

1A 1A 1A Without

SA 5A SA without

1A TA 1A 1A

S5A L 5A 5A A

164 position

T 50 iz, VDE marking
. 50Hz, IEC marking
* #/ 504z, VDE marking with approval )
&0 Hz, 1EC marking

Further not #sted special versions {only after consultation with the
order processing department in the Switchgear Factory Berlin).
___information additionatly in clear text.

1) Only for class 0.2 and 0.5

o

Special versions

With routine test certificate in German/English
Size (for spedification see the following pages) 1
12
21
22

3
32

=t 2
51
52
61
62
72
73
Other special versions on request

Configuration example

indeor bar-primary bushing-type current transfarmer

Maximum operating voltage U, = 12 KV

Rated lightring impuise withstand voltage Up = 75 kv

Rated short-duration power-frequency withstand voltage Uy = 2B kV
Rated short-time thermal current Jy, = 400 kA

Rated primary curtent Jpy = 4000 A

Thermal strength 100 x Tpy

15t core class 0.5; instrument security factor FS10; rating 15 VA
2rd core class 0,2; instrument secusity factor F510; zating 30 VA
3rd core class 108; accuracy limit factor 10; rating 30 VA

Rated secondary current 1stcore 1 A; 20 core 1 A; 3 core TA
Power frequency 50 Hz; marking according to [EC

Size 42

Example for Order No.:
Order codes:

Siemens HG 24 - 2000 48
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Equipment Selection a Proteciive and Measuring Trarsformerns
AMC3 indoor bar-ptimary bushing-type current transformer

»

€30-0A, 11,12, 11,12, 1,12, 11,12, 1,12, 21,22, 31,32, 41, 42,
C40-0A 21,22, 21,22, 21,22, 21,22, 21,22, 31,32, 41,42, 51,52,
F30-0A 31,32 31,32 31,32, 31,32, 31,32, 41,42, 51,52, 61,62,
F40-0A 41,42 41,42, 41,42, 51,52, 61,62, 72,73
140-0A 51,52 51,52 61,62 72,73
160-0A
40-0A
GB0-0A
11,12, 11,12, 11,12, 11,12, 12,21, 22,31, 31,32, 41,432,
21,22, 21,22, 2%, 22, 21,22 22,31, 32,41, 41,432, 5%, 52,
31,32 31,32 -31,32, 31,32, 32,41, 42,51, 51,52, 62,72,
41,42 41,42, 42,51, 52,61, 62,72, 73
51,52 52 62, 72, 73
73
11,12, 1,12, 11,12, 11,12, 11,12, 22,31, 32,42, 51,52,
23722, 21,22, 21,22, 29,22, 2,22, 32,41, 51,52, 62,72,
A1032 31,32 31,32, 31,32, 31,32, 42,51, 62,72, 73
41,42 41,42, 41,42, 52,62, 73
51,52 51,52 72,73
11,12, 11,12, 11,12, 1,12, 12,21, oo, 32,42, 42,51,
21,22, - 21,22, 21,22, 21,22, 22,31, 32,41, 51,52, 52, 62,
3,32 31,32 31,32, 31,32, 32,41, 42,57, 62,72, 72,73
41,42 41,42, 42,51, 52, 62, 73
51, 52 7z,
11,12, 11,12, 11,12, 11,12, 12,21, 22,32, 43,59, 47, 51,
2,22, 21,22, 21,22, 21,22, 27,31, 41,42, 52,62, 52,62,
31,32 31,32 31,32, 31,33, 32,41, 51,52, 72,73 72,73
41,42 41,42, 47,51, 61,62
51,52 52
12,21, 12,2, 12,21, 12,21, 21, 22, 21,22, 31,32, 42,52,
22,91, 22,31, 22,31, 22,31, 31,32, 31,32, 41,42, 62,72,
32 32 32,41, 32,41, 41,42, 41,42, 51,52, 73
42 42,51, 51,52 51, 52, 81,62,
4 52 1, 72,73
Q6085 12,21, 12, 21, 12,21, 12,21, 2,22, 21,22, 32,41, 42,52,
22,31, 2,3, 22,31, 22,31, 1,32, 32,41, 42,51, 62,72,
32 3z 32,41, 32,41, 41,42, 47,51, 57, 62, 73
42 42,51, 51,52 57, 61, 72,73
52 62
12,21, 12,21, 21,22, 12,21, 21,22, 21,22, 32,41, 42,52,
22,31, 22,31, 31,32, 22,31, 31,32, 37,41, 42,51, 62,72,
32 ‘32 41,42 32,41, 41,42, 42,52, 52, 62, 73
,51, . 61,62 72,73
580-85 21,22, 12,21, 21,22, 21,22, 21,22, 22,32, 41,42, 42,52,
32 27,32 31,32, 32,41, 32,4, 41,42, 51,52, 62,72,
41,42 42,51, 42,51, 51,52, 62,72, 73
52 52 62 73
11,12, 11,12, 12,21, 12,21, 22,31, 32,42, 52, 62, 52,62,
21,22, 21,22, 22,31, 22,31, 32,41, 51,52, 72,73 72,73
31,32 31,32 . 32,41, 32,41, 42,51, 61, 62
42 42,51, 52
- 52
YOO 2,22, 21,22, 22,32, 22,32, 22,32, 22,42, 42,52, 52,62,
32 32 41,42 42,54, 42,52 52, 62 62, ;2, 72,73
52 7

1) Selection for transformers with rated secondary curreni 1 A. Sizes for 5 A an request

B0 siemens HG 24 - 2009

& E3



AN Proteciive and measuring Transtormers Equipment Selection
4MC3 indoor bar-primary bushing-type current transformer

C30-0A 11,12, 11,12, 12,21, 11,12, 21,22, 21,22, 31,32, 41,42,
C40-0A 21,22, 21,22, 22,31, 21,22, 31, 32, 31,32, 41, 42, 51, 52,
F30-0A 31,32 31,32 32, 41, 31,32, 41, 42, 41,42, 51,52, 61,62,
F40-0A a2 41,42, 51,52 51,52, 61,62, 72,73
H40-0A 51,52 61,62 72,73
360-0A
QA0-0A
Q60-0A
56
11,12, 11,12, 12,21, 11,12, 21,22, 22,31, 31,32, 41,42,
21,22, 21,22, 22, 11, 21,22, 31,32, 32,41, 41,43, 51,52,
31,32 11,32 32,41, 31,32, 41,42, 42,51, 51, 52, 62,72,
42 41,42, 51,52 52,61, 62,72, 73
51, 52 62,72, 73
. 73
F30-4Q 11,12, 11,12, 11,12, 11,12, 21,22, 22,31, 32,42, 51, 52,
21,22, 21,22, 21,22, 21,22, 31,32, 32,41, 51,57, 62, 72,
31,32 31,32 31, 32, 31, 32, 41,42, 42,51, 62,72, 73
41, 42 41,42, 51,62 52, 62, 73
51,52 72,73
11,12, 1,12, 11,12, 1,12, 21,22, 22,31, 32,42, 42,51,
V22, 1,22, 21, 22, 21,22, 31,32, 32,41, " 53, |62,
31,32 31,32 a1, 32, 31,32, 41,42, 42,51, 62,72, 72,73
- 41,42 41,42, 51,52 52,62, 73
51,52 72,73
1,12, 1,12, 11,12, 12,21, 21,22, 22,32, 42,51, 42,51,
21,22, 21,22, 21,22, 22,31, 31,32, 41,42, 52,62, 52,62,
31,32 31,32 31,32, 32,41, 41,42, 51,52, 72,73 72,73
41, 42 42,51, 51,52 61, 62
52
12,21, 12,21, 12,21, 12,21, 21,22, 71,22, 11,32, 42,52,
2z, 31, 27,31, 22,31, 22,31, 31,32, 31,32, 43, 42, 62,72,
3z 32 32, 41, 32,41, 41,42, 41, 42, 51,52, 73
a2 42,51, 51,52 51,57, 61,62,
52 61,62 72,73
12, 21, 12,21, 12, 21, 12,21, 21,722, 22,32, 12,41, 42,52,
22,31, 32,31, 22,41, 22,31, 31, 32, 41,42, 42, 51, 62,72,
32 32 32,41, 32,41, 41, 42, 51,52, 57, 62, 73
42 47,51, 51,52 61,62 72,73
52
21,22, 21,22, 21,22, 21,22, 21,22, 22,132, 42,51, 42,52,
31,32 31,32 1,32, 31,32, 31,32, 41,42, - 52,62, 62,72,
: 41,42 41,42, 41,42, 52,61, 72,73 73
51,5 51, 62 ]
2,22, 21,22, 21,22, 21,22, 21,22, 22,32, 41,432, 42,52,
32 32 31, 32, 32,41, 32,41, 41,42, 51,52, 62,72,
41,42 42,51, 47,51, 51, 52, 62,72, 73
52 52 62 73
11,12, 11,12, 11,12, 11,12, 21,22, 22,32, 22,32, 42,52,
21,22, 21,22, 21,22, 21,22, 31,32, 42,51, 42,51, 62,72,
31,32 31,32 31,32, 31,32, 41,42, 52, 61, 52,61, 73
41, 41,42, 51, 62 62,72,
51, 73
Y0O-0B 22,32 21,22, 22,32, 22,32, 22,32, 22,42, 42,52, 52, 62,
32 41,42 426 31, 42,52 52,62 62, 72, 72,73
73

1} Selection for transformers with rated secondary current 1 A, Sizes for 5 A an request

SiemensHG 24 - 2009 51



Equipment Selaction AN Protediive <nd Measuring Tyassforrers
4MC3 indoor bar-primary bushing-type current transformer

Size specification for 4MC36 transformers

C30-0A 11,12, 11,12, 11,12, 11,12, 11,12, 2%, 22,
40-0A 21,22, 21,22, 21,22, 21, 22, 21,22, 31, 32,
F30-04 31,32 31,32 31,32, 31,32, 31,41, 41,42,
FA0-0A 41,42 41, 42, 42, 51, 51, 52, 61, &2 72,73
140-0A 51,52 52 61, 62
160-0A
14,12, 11,12, 11,12, 21,22, 21,23, 21,22, 31,32, 4%, 42,
21,22, 21,22, 21,22, 31,32, 31,32, 31,32, 41,42, 51,52,
31,32 31,32, 31,32, 4,42, 41,42, 41,42, 51,52, 61,862,
41,42, 41,42 51,52 51,52 51,52, 61,62, 72,73
: 57,52 61,62 74,73
S80-0A 12,21, 14,12, 14,12, 21,22, 21,22, 22,3, 41,42, 41, 42,
22,31, 21,22, 1,22, 31,32, 31,32, 32,41, 51,52, 51, 54,
32 31,32 31,32, 41, 42, 41,42, 42,51, 62,72, 62,72,
41,42 51,52 51,52 52,61, 73 73
62
11,12, 12,21, 21,72, 21,22, - 24,31, 42,52, 52,62,
21,22, 22,31, 31,32, 31,32, 3z, 41, 62,72, 72,73
31,32 32,47, 41,42, 41,42, 42,51, 73
42 51,52 51,52 52,62
12,21, 12,21, 21,22, 21,22, 22,31, 42,52, 52,62,
22,31, 24,31, 31,32, 31,32, 3z, 41, 62,72, 72,73
32 32,41, 41,42, 41,42, , 51, 73
42 51,52 51,52 52,62
12,21, 12,2, 21,22, 21, 34 22,32, 42, 52, 52,62,
22,31, 22,31, 3,32, 31,32, 42,51, 62,74, 72,73
32 32,41, 41, 42, 41,42, 52,61, 73
' 42 51,52 51,52 62
12,21, 21,22, 21,22, 21,22, 21,72, 41,42, 42,52,
22,3, 31,32, 31,32, 31, 32, 32,41, 51,52, 62,72,
32 41,42 41, 42, 41, 42, 42, 5%, 62,72, 73
51,52 51,52 52, 61, 73
62
12, 2%, 21,22, 21,22, 21,22, 2%, 22, 41, 42, 42,52,
22,31, 31,32, 31,32, 33,32, 31,32, 51,52, 62,72,
32 41,42 41,42, 11,42, 41,42, 61, 62, 3
51,52 51,52 51,52, 72,73
61,62
12,21, 21,22, 21,22, 22,32, 22,32, 42,51, 42,52,
22,31, 32,41, 32,4, 41,42, 41,42, 52 62,72,
32 42 42,51, 51,52 51,52, 73
52 61,62
21,22, 21,22, 21,22, 22,32, 22,41, 42,52, 52,62,
32 32,41, 32, 4%, 41,42, 42,51, 62,72, 72,73
42 42, 53, 51,52 52, 81, 73
52 : 62
580-85 21,22, 31,32, 21,22, 21,22, 22,32, 22,32, 42,52, 52, 62,
32 42 32,4%, 32,41, 41,42, 41, 42, 62,72, 72,73
42 42,51, 51,52 516252, 73
52

4} Selection for transformers with rated secondary current 1 A. Sizes far 5 A on request

52 SiemensHG 24 2009
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A Profective 2nd Massuring Transformers Equipment Selection
AME2 outdoor support-type current transformer

4ME2 outdoor support-type current transformer

5t position Position: 1 2 3 4 5 & 7 —

8 9 10 11 12 - 13 14 15 16 QOrder codes
Operating voltage {maximum value) Order No. % @@

o [P I T B+ B4 | D

nmonn moan Wnon w

['1] ['ER: 1 a [+1] [T [}

ch o o Dy Dy O ch

1] o 1 1] o £l o (")

a o o a o o o =9

o a @ a [} o @ [}

a LT T L (] oo o

W1 Wy oo wy

12 75 28 4ME 2 2
24 - 125 . 50

36 170 70 4 ME 2 6

6' o 9th position
Rated short-time thermal current/
Rated primary current

6th to 9 position continued on page 54

Configuration example

Outdoor support-type current transformer

Maximum cperating voltage U, = 24 kV

Rated lightning impulse withstand voltage Uy, = 125 kv

Rated short-duration power-frequency withstand voltage Uy = 50 kV
Rated short-time thermal current &y, = 15 kA

Rated primary current fpy = 275 A

Exarnple for Order No.:
Order codes;

666




Eqaipment Sefection G0 Proteciive and Measuring Teamsiormers
AME? outdoor support-type current transformer

s

6t to 9% position (continued) Pesifion: 1 2 3 4 5 6 7 — 8 9 101t 12 - 13 14 15 16 Order codes
Rated short-time thermat current/ Order No.: i :
Rated primary current

o N [E 0T T = B =) hrel
in w1 N N Ly
@ @ F: VI . TR T} bl
o o O [T = B R ) ) (=2
@ @ [’ @ [ @ om o
E=T0 = =Y [= S = <= o
o4 W [ TR TR a
LT T ) u oo o o @
v\ W1 v n

- e e
o

[
v
PR
o wm

v A W N
Fs
(=

~

W
i
o

-

\
Ll

50
100

60

75

las 150
20 100
20 200
25 750
30 150
30 300
40 200
40 400
50 250
50 500
0 300
60 600
86 400
80 800
100 500
100 1000
120 £00
120 1200

Configuration examgple

Outdoor support-type current transformer
(U = 24 kY, Uy, = 125 KV, Uy = 50 kv)

Rated short-time thermal current Iy, = 100 kA
Rated primary current fpy = 1000 A

Example for Order No.:
Order codes:

B4 siamens HG 24 - 2009
e~
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At Protecive snd Messuring Transfurmers

10t to 14% position

Core versions

.5
0

— o

120

0615225345675 10152025 3040
60 80 100 120
3

45681012 15 20 30 40 50 60 80 100

100 X Jpy

200 xJpy

0506 1522534567510 15 20 25 30 46
50 60 80 100 120

A98x T

1P 10
0.2 F510
0.5 FS5
1 FS5
1 F55
0.2 F510
0.5 FS5

B feasible {ather combinations on request)

15

10

15
15
15
15

5P

5P

5p

1op

0.5

5P

Configuration exampie
Cutdaor suppost-type current transformer
(Upyy = 24 kV, Iy, = 100 KA, Joy = 1000 A)

Thermal strength 300 X Ipy
13 care dlass 10P; instrument security factor 10; sating 60 VA

2nt cora without

3¢ core without

10

10

10

FS5

i0

30
30
60
30
30
30
&0
3¢
30
80
30
30
60
15
30
15
30

5P 10 15
30
SP 10 15
30

Example for Order No.:
Order codes:

Equipment Selection

4ME2 outdoor support-type current transformer

7 -

8 ¢ 0 11 12 -

i3 14 15 16 Order cedes

i Ea

See page 56
See page 56
See page 56

Siemens HG 24- 2009 55
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Equipment Selection 40 Proteciive and Measuriag Transfoniers
4ME2 outdoor support-type current transformer

15th position Position:
Rated seco! Order No.:

Without Without

SA Without Without
A 1A Without
SA S5A Without
1A 5A Without
S5A 1A Without
1A 1A 1A
SA 5A 5A

16t position

Additional features

50 Hz, \{DE marking
50 Hz, 1EC marking
50 Hz, VDE mgrking with approval

60 He, IEC sefarking
Further n0t listed spacial versions (only after consultation with the
order pfocessing department in the Switchgear Factory Berlin),
?mation additionally in clear text. 9

-1§?niy for class 0.2 and 0.5

!
2

Special versions

With routine test certificate in German/English
Size {for specification see the following page)

W= O

Other special versicns on reguest

Configuration exampie

Cutdoor support-type current transfarmer

Maximurm operating voitage U, = 24 kV

Rated lightning impulse withstand valtage Uy = 125 kv

Rated short-duration power-frequency withstand voltage Ug = 50 kV
Rated short-time thermal current Jy, = 100 kA

Rated primary current Iy = 1060 A

Thermal strength 300 X Fpy

15t core class 10P; instrument secutity factor 10; rating 60 VA

2nd core without

3rd core without

Rated secondary current 1 core 5 A; 20¢ core withaut; 3 core without
Power frequency 50 Hz; marking according to IEC

Size 1

Exampte for Order No.:
Order codes:

56  siemens HG 24« 2009
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Ap) Protective sny rdezsuring Transiormers Equipment Selection
4ME2 outdoor support-type current transformer

Size specification for 4ME2 transformers

LC1-0A, 1 3 1 1 1 1

1 1 1 1 % 1
LC3-0A... 1 1 1 1 1 1
1 . 1 3 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 i 1 1 1 1
1 1 1 1 k| 1
1 1 t 1 1 1
1 1 1 1 1 i
1 1 2 H 1 1
2 2 2 1 2 1
1 1 1 1 1 1
i 1 2 1 1 1
2 2 2 ki 2 2
1 2 2 1 2 2
1 3 2 1 2 2
2 2 2 2 2 2
1 1 F3 1 2 2
b 1 2 2 2 H
1 2 2 2 2 1
2 2 2 2 2 2
H3-4L... 1 2 2 1 2 2
1 2 2 1 2 2

HA-6L... 2 2 2 2 2 2

Siemans HG 24 - 2009, é?
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Equipment Selection 434 Proteciive and keasueing Trarsformars
AME3 outdoor support-type current transformer

4ME3 outdoor support-type current transformer
5th position Posiion: 1 2 3 4 5 6 7 - 8 9 1011
Qperating voitage {maximum value) Order No

-
N
i
-
w

14 15 16

o O O L R —
WA O WM WD W W w
o Q@ W @ o@w u @ w
ch o ™ThoOh Lt O (=
m wmom A @ m @ @
[=T R =5 o a o . a
[ PR U [ LR T a
L T a 4 o o A
v 1w vy 0o v

24 125
36 170 70 4 ME 3 B

6t to 9th position
Rated short-time thermal cutrent/
Rated primary current
3 5

gth to 9th position continued on page 59

Configuration example

Outdoor support-type current transformer

Maximum operating vaitage Uy, = 52 kV

Rated fightning impuise withstand voltage £/, = 250 kV

Rated short-duration power-frequency withstand valtage g = 95 KV
Rated short-time thermal current iy, = 25 kA

Rated primary current fpy = 2x 250 A

Exampie for Order No.:
Order codes:

58 Siemens HG 24 - 2009
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and Protective snd Measuring Transtormers Equipment Selection
4ME3 outdoor support-type current transformer

6th ko 9t paosition {continued} Posiion: 1 2z 3 4 5 6 7 - 8 9 1611 12 - 13 14 15 16 Order codes
Rated short-time thermal current/ . OrderNo.:
Rated primary current

Jooe L m } [ = el o —
(LY AT=JRYC IR = s
v w I LR . ) a
o oy T o =
® m e’ m o
o @ o o2 o a.
@ W Qo o 9 [H
o W TR T T L
Wi ©vnowvownon w

- 0 e
o n

1.5 15

2 10

2 20

3 15

3 30

4 20

4 / 40

5 50

ef,x" 30

B 60

18 75

8/ / 40

" 50

100

&0

75

150

100

20 200

25 250

30 150

3 300

40 200

10 400

50 250

: 50 560

’ 60 : 300

60 500

80 400

a0 800

100 500

100 1000

120 600
120 1200 E =
150 1500 u
200 2000 m
250 2500 E
300 3000 [

Configuration example

Outdoor support-type current transformer
(U =52 KV, U, = 250 KV, Ug = 95KV}

Rated short-time thermal current iy, = 100 kA
Rated primary currant fpy = 1000 A

Example for Order No.:
Grder cades:

Siemnens HG 24 - 2009 59 .




Equipment Selection 4 Protective ans Aeesuring Travsformers
AME3 outdoor support-type cusrent transformer

10t to 14t position & 9 1011 12 - 13 14 15 16 Order codes

Core

See page 61
Sae page 67
See page 61

05061522534 510 15 20 25 30 40
50 60 80 100 120 150 200 250 300 100 X fog
1234568101215 20 30 40 50 60 80 100
120 200X fpy

300%0m. ...

f=g
5 =E K N
10 E K B
15 Sz E N E
e S N E
05 S5 10/" E AN
a5 E R E
730 , E HE
15 | B
30 N
15 E N E
¢« 30 B NN
60 E N E
15 E 8 E
30 EAE
60 ENE
10 P 10 20 ENE
15 30 " E R
30 &0 = E B
05 F55 10 5 10 30 E R HE
15 30 E E N
30 30 B EE
30 60 IR R
1 FS5 15 5p 10 30 = AR
30 Eld) EnE
30 60 H E R
1 FSG 15 10p 10 0 E BB
30 30 R EH
30 60 B B R
02 FS1¢ 15 05 Fs5 15 5P 10 15 B B ®
15 30 30 @ B E
0.5 FS5 15 5P 10 15 5P 10 i ® B &
15 30 30 BB

B Feasible (other combinations on request)

Configuration exampie

Outdoor support-type current transformer

(U =52 KV, Fip, = 100 kA, Iy = 1000 A}

Thermal strength 300 X Ipy

1%t core ciass 10P; instrument security factor 10; rating 60 VA
2nd core without

3¢ core without

Exarnple for Order No.:
Order codes:

60 Siemens HG 24 - 2009
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41 Praractive znd Mzzsuring Transformers Equipment Selection
4ME3 cutdoor support-type current transfarmer

15th position posiion; 1 2 3
Rated secondary current Order No.:

- 8 9 10 11 12 -~ 12 14 15 18 Order codes

Without Without
5A Without Without

1A TA Without
SA SA Without
1A 5A Without
5A 1A Without
1A 1A 1A
5A 5A S5A

16t position
Additional f

50 Hz, VDE marking
50 e IEC marking

Hz, VDE marking with approval
0 Mz, IEC marking

Further not listed spacial versions {only after consuitation with the
order process'nf department in the Switchgear Factory Berlin).
Information addi

tianally in clear text.

1) Only for class 0.2 and 0.5

Special versions

With routine test certificate in GermaniEnglish
Other special varsions on request

Configuration example

Outdoor support-type cusrent transformer

Maximum operating voitage Uy, =52 kV

Rated lightning impuise withstand voltage U, = 250 KV

Rated short-duration powes-frequency withstand voltage Uy = 95 kV
Rated short-time thermal current fy, = 100 kA

Rated primary cusrent Iy = 1000 A

Thermal strength 300 x Joy

1%t core class 107; instriement security factor 10; rating 60 VA

2 core withowt ,
3rd core without

Rated secondary current 1%t care 5 A; 2rd care without; 3+ core without
Power frequency 50 Hz; marking accerding to {EC

Exarnple for Order No.:
Order codes:

SiemensHG 24-2009 61
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Equipment Selection A Protective ardd Maasuring Trac sformens

Product overview of voltage transformers )

Voltage transformers, Pasiticn:
type of constructi i Order No.:

Indoor voltage transformer,

hlock-type design,

small type of construction according to BIN 42600,

singie-phase cast-resin insulated,

operating voltage up to 12 KV or 24 kV 4 M R 1 Selectionfrom page 63

R-HG24-D5B.eps

indeor voltage transformer,

block-type desigs,

small type of construction according to DIN 42600,
double-phase cast-resin insulated,

operating voltage up to 12 kV or 24 &V Selection from page 63ff

R-HG24-055.2ps

Indeor vottage transformer,

block-type design,

large type of construction according to DIN 42600, .

single-phase cast-resin insulated,

operating voltage up to 12 kV, 24 KW or 36 kv 4 M R 5 Selection from page 63ff

Indoorvqlmg/etransformer,

block-type design,
farge-type of construction according to DIN 42600,
double-phase cast-resin insulated,

-operating valtzge up ta 12KV, 24 kVor 36 kv

R-HG24-063.eps

' Selection from page 63ff

R-HG24-064.eps -

e

5,

Outdeor voltage transformet,
smafl ) of construction,
single-phase cast-resin insuilated,

operating voltage up to 12KV, 24 kV, .
36kvors52kv 4 M 5 3 Selection frem page 636

R-HGZ4-065.0p5

Outdoor voltage transformer,

small type of construction,
double-phase cast-resin insuiated,
operating voltage up to 12 kV, 24 kv,

36 kVor52kv Selection from page 63ff

R-HGZ4-055.0ps

Outdoor voltage transformer,

large type of construction,

single-phase cast-resin insulated,

operating voltage up to 12kV, 24 KV or 36 kV 4 M § 5 Selection from page 63ff

R-HG24-066.eps

Qutdoor voltage transformer,
large type of construction,
double-phase cast-resin insuiated,

operating voltage up to 12 KV, 24 KV or 36 kV Selection from page 638

HG24.067.255

1) Transformers accorging to ANSI standard on request

Example for Order Ne.:
Order codes:

62 Semens HG 24 - 2009
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Zid Frotechv

35uring Transformers _ Equipment Selection
Voltage transformers

Maximum operating voltage U, =52 kV
12kV position: t 2 3 4 5 B 7 ~ 8 6

50/60 H

Order codes

nonow W ~
fre Jiv- R SERve g =}
» U & G o a
omom o m o
m e o M m o
a o o 2 8 =9
¥ @ @@ @ o
4 @ W T a
[ A Y ] W

3.3 ] [

36H3 E ]

36 = ]

48N3 ® ]

48 = [l

5 Wi B "l B [

5 ] [ E ®

6 W2 ® '] ] [

6
56MN3 ® E " w

6.6 -] = - -]

72H3 W »

7.2 = u

10 N3 B = u H

10 = = = "

11 M3 W [ = E

11 a ] B ]
6-10 A3 " .
6-10 |

Others 2 B ER

Canfiguration example

Voltage transforrmer

Outdoor design, singte-phase

Rated primary voltage Ugim = 6.6M3 kv

Example for Order No.:
Order codes:

42009 63

690




Equipment Selection And Proteciive sud Massuring Teensformas
Volitage transformers

Posiien: % 2 3 4 5 6 7 - 8 9 10 17 12 Order codes

Order No.: ﬁ@

=
=

0N W W ™~
[r- V- Y- S Te Y] 1]
@ w ou W w o
o Th OO &
& © 8- B @
a o o o =
FIR R R T o
W oW oW W W o
ViAW v

24 125 50 13.8A3 W '] E =

’ 13.8 ] u ] ]
15 A3 m H ] 1l
15 - ®m ] [ ]
17.5H3 ® [ = [
7.5 [ -] - -]
FIVER | [ " u
20 B ] ] B
2 Wi m [ ] [
22 B E ] H

10-20 W3 ® " -] ]

10-20 B [ B =

15-20 H3 | u

15-20 & =

Others " EE S

36 kV

561’50 Hz

36 170 70 2

]
20 =
22 M3 |
22 "
25 A3 = '] 'l
25 # B B
30 A3 ] ] ]
30 ] [ B
33 N3 E B [
33 E = E
35 N3 ] ] [
35 B = w
20-30 A3 ]
20-30 =
QOthers E K

Configuration example

Voltage transformer

Qutdoor-design, single-phase

Rated primary voltage Ug;n = 20H3 kv

Example for Crder No.:
Order codes:

64 Siemens HG 24+ 2009
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tive 2t Measuiing Transforrnes Equipment Selection
Voltage transformers

i3

52 kv bosien: § 2 3 4 5 & 7 -

50/60 Hz Order No

9 19 11 12 Ordercodes

See page 66
See page 66
See page 67
See page 67

52 250 95 33N3

"
I5H3 "
40M3 ]
453 ]
8% position

Auxiliary residual voltage winding

10013 E = ] "
100 . -3 B a2 ]
tH1on3 = = " B
110 E B ®E K
12003 B ] = ]
120 ' E =2 ® N

Configuration example

Valtage transformer

Qutdoor design, single-phase

Rated primary valtage with multi-ratio Upm = 35K3 kY
Without auxiliary residual voltage winding

Rated secondary voltage Ug, =110V

Example for Order No.:

Order cades:

Siemens HG 2008 65

G998



Equipment Selection A Proteciive and Mzasuring Traesfoitrers
Voltage transformers

10th{11th position Posiers 1 2 3 4 5 6 7 - 8 9 101
Rated output of measuring winding and accuracy class  Ord R R

12

See page 67
See page 67

Conflguration example

Voltage transfarrmer

Outdoor design, single-phase

Rated output of measuring winding 180 VA
Accuracy class (.5

Example for Order No.:
Order codes:

66  Siemens HG 24 - 2009
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A4 Proteciive snd ilezsuring Transformers Equipment Selection
Voltage transformers

12th position Position: 1 2 3 4 5 6 7 -~ 8 9 10 11 12

Additional features Crder N ﬁ%@ @@m ﬁ@

50 Hz, vDE marking

50 Hz, [EC marking

50 Hz, VIYE marking with approval 1
60 Hz, IEC marking

Cther features on request

1) Only for class 0.2and 0.5

Additional eq pmengM

With routipg test Eernflcate
in GermanfEnglish HEE B EEHN

Configuration example

Voliage transformer

Outdoor design, single-phase, cast-resin insulated
Rated primary voltage with multiratio Uy, = 35HE kY

Without auxifiary residual voliage winding

Rated secondary voltage th =116V

Rated outpuf of measuring winding 180 VA

Accuracy class 0.5

Additional features 50 Hz, [EC marking

With routine test certificate in German/english

Example for Qrder No.:
Order codes:

Siemens HG 24- 2009 67
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414 Pratective wnd Measuring Transtormers Technical Data
Contents

Contents Page
Technical Data 69
Current transformers:
Electricat data, dimensions and weights 70
Dimension drawings 72
Terminal designations 77
Voltage transformers:
Hlectrica! data, dimensions and weights 78
Dimension drawings 79
Terminal designations 82

Primary connection terminal of 4MR12 voltage transformer

e

Siemens HG 24- 2002 69



Technical Data A Frotactive and Measuring Travsicrmens
Electrical data, dimensions and weights of current transformers

AMAT2 12 28 75 50/60 20to2500 2x20t02x600 15 1.2 80 120 - 5000 20 1

38 95  50/60 20to2500 2x20t02x60C 15 1.2 80 120 - 5000 20 1
50 125 50/60 20402500 2x20t02x600 15 1.2 80 120 - 5000 25 2
70 170 5060 20102000 Zx20to2x600 15 1.2 8O 120 - 5000 35 3

28 75 smeg  1500to  onlypossibleon w5 43 qgoxs, Pecialy 3 3000 190r26 4

4000 secondary side ualimited
1500t only possibie on practically
5 15 . il .
% 7 50160 6000 secondary side f 2 100 % Jry unlimited 3 00 3 4
son 1250 sogo 1500t onlypossibleon g5 45 qggxp, practially 3 3006 26 4

4000 secondary side ulimited

28 75 sogg 150103000 onlypossibleon g5 93 jooxs, PRCaly 3 5pp0 121048 5
secondary side unlimited

co 175 sgee 150103000 onlypossbleon g5 g2 qooxp, Pacially 3 spo0 28teds 5
secondary side uniimited

70 170 sogo 150103000 onlypossiblecn g5 93 qpoxi, Pl 3 sp0 351048 5
secondary side unlimited

20000 only possible on 5 00 practically
28 75 50/60 10000 secondary side ! 1.2 100 x Ioy rlimited 4 5000 32t0150 6

20001 anly possible on o practicatly
50 125  50i60 16000 secandary side 15 1.2 100 X tpy nliited 4 5000 32to15Q0 7

26 170 soeo 2000t onlypossbleon g5 13 qppxs,, PRdicly 4 5po0 32t0150 8

16000 secondary side unlimited
28 75 50/60 S5tw01200 2x5t2x600 15 12 80 25% I 3 2460 2 9o
50 125 506C 5te1200  2x5102x600 US 1.2 20 25x%1y, 3 2400 22 510
70 170 SO0 Sto 1200 2x 510 2x 600 s 1.2 80 25xhy 3 2000 22 112
28 75 50/60  5to 3000 2x5102x600 U5 1.2 80 2.5x Ty 3 5006 &5 13
50 125 50060 S5to 3000 Zx5t02x600 US 1.2 80 25x1y, 3 5000 65 13
70 170 5060 S5to3000 2x5t02x600 15 1.2 80 25x% 3 5000 65 74

5ta3000 2x5t02x600 . 80 25x 1k, 65

1) Alse possinie on teguest: Uy, = 17.5, Uy =38 K and Uy =75 kY

70 SiemensHG 24+ 2009



Technical Data

Electrical data, dimensions and weights of current transformers

o Traisformers

Hve and deasuring

[

23l Projey

0
4
0

03
01
01

01
o1
o1

 E30-0A

Size specification for 4MC2 transformetrs
HI0-0A

o
0
0
G
0
0

01

—
<

1
1
1
1
1

[l
0
0
0
0

—
o O

Q30-0A

1
1

Q60-0A

Q
b
0

1

O

1
1

1
1

Q

1

0

£30-4Q

Siemens HG 242009 71
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fid Pratective 300 Messuring Transfonmpers

Technical Data
Electrical data, dimensicns and weights of current transformers

Dimension drawings for current transformers

184 M12, 23 deep
24 120
m_m—'-d——-—l—' ; !
i - > B

E{

Primary connection 2 1500 A

HEZ4-22083_en eps

184
120 M12, 23 deep
21 ! Lif B 12 Z3ceen
97 _ 120 !
w,m‘q—-ll e I -
. . G2 N M . S
g e i o e
5
g 0

bimension drawing 2

j- M12, 23 desp

[Miz, 23deep

2258
249

HE24-2207,.8n Bp3

Dimension drawing 3

! 72 siemens HG 24 . 2009
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234 Protecive and Messudng Transiormers Technical Data
Electrical data, dimensions and weights of current transformers

AMB12, size 1 214 216 350 342 176
4MB12, size 2 260 230 350 425 196
4MB13 273 - - 425
4MB

" Upto 1500 A x 50x%

2 1500 Ato 2500 A 2x80x 10

g 2500 A to 3000 A 2x80x 100r3x80x 10
]

3000 Ato 4000 A 3x80x10or3x100x10

HE24-2210 ops

4MC22 0 50 180 185 190 195 215 150 155 175 12ta 18
1 60 180 185 190 195 215 210 215 235 161022

2 115 180 185 255 260 280 270 275 295 2Bto 32

3 195 180 185 315 320 340 330 335 355 35t 40

21 150 230 235 280 285 315 290 295 325 4010 48

4MC24 1 60 180 185 255 260 280 270 275 255 2810 32
2 140 180 185 315 320 340 330 335 355 35t0 40

11 100 230 235 280 285 el 290 295 325 40to 48

4026 1 60 180 185 315 320 340 330 335 3585 ElaLEY

401048

1} Design for rated primary current 3000 A ordy available in size 21,17 or 01

Slemens HG 24 . o 73
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AM Protective snd Measeing Trershoneers

Technical Data
Electrical data, dimensions and weights of current transformers

Conductor bars

285 MNarmal designs

2000A: 2bass, BOx O mm
2500A: 2 bass, 100 x 10 mm
3000A: 3 bars, 80xi0mm
4000 A: 3 bars, 100 10 mm

28 j E]
85 (]

HE2A-2212 dpe.

i
|
%
i
J
;

Dimension drawing 7

74 siemensHG 24 - 2009
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cav sForers Technical Data
Electrical data, dimensions and weights of current transformers

a8 Protective 3nd iezsuring

e R TR oo o

i1

10
2t

Kik:]
365 €

HG24-2213 ops

Dimension drawing 8

yd 12 &0 295 278 15 255 250 288 360
//" 21 10 370 356 15 325 175 313 285
g 2 60 370 356 115 325 250 288 360
g H 10 370 356 155 325 B - 285
3z 60 370 356 155 325 - - 360
41 10 440 440 205 490 - - 285
42 &0 440 440 205 490 - - 360
51 10 530 530 297 490 - - 285
52 60 530 530 297 450 - - 360
61 10 530 53% 310 450 - - -
{ 62 60 530 530 310 490 - - -
72 10 650 650 380 600 - - -
73 60 650 650 380 600

Hi24-2238 eps

Dimension drawing 9

2335

10

355

HE-2240 eps

Dimension drawing 10

SiemensHG 24-2009 75
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AN Proteciive a0 Measuring Trar sformens

Technical Data
Electrical data, dimensions and weights of current transformers

g
Dimension drawing 11 4ME24 229 486
440 1010
2335 4ME26 405 945
440 1010

HG24-2242 eps

Dimension drawing 12

. Up to 600 A 20 500 268 665
600to 1250A 30 560 268 665
125010 2000A 42 600 268 665

268

HG24-22%1 8p%

178 = 230

Dimension drawing 13

76 SiemensHG 24- 2009



Aid Protective and Mezsimg Transfonmers Technical Data
Electrical data, dimensions and weights of current transformers

[

Up to 600 A 20 572 557.5 1280
60010 1250 A 30 632 557.5 1250
1250 to 2000 A 42 672 557.5 1280
2000 10 3000 A 48 692 557.5 1280

958
1002

557.5

10

HG24-22%0 ars

Dim/ef‘asion drawing 14

; / ;

500 A 30 700 1125 745 1823
Upto1250A 30 700 1188 745 1823
1250 to 2000 A 42 740 1188 745 1823
000tp3000A 45 760 1188 745 1823
< o — : 2x 600 A 30 700 1217 745 1823

800

MG op

end 11 e ]

fall

10

Dimension drawing 15
Terminal designations of current transformers
" e B s i

2

g

E
—
=

1 primary winding

L‘—-j -3 L-—-J 2 1001 A
[ L § ! 1
1 secondary winding k I = 51 2 2
2 equivatent ¥a Ki la th Pt ac R
primary windings
2x100M1 A

HGZA22B aps
HE24-2218 aps

E
ot
%]
~3

1 secondary winding
with primary multi-ratio
L

=
)
~3

1 primary winding

-

1000-800 ... 200/1A

1 secondary winding
with appings

HEZ&-2220 eps
HE24-2221 aps

%)
~a
o
&3
I
=

e S1
with secondary medti-ratio,

highest rated current at 11 or 54

ES

S
—
-4
-
~

1 primary winding

|
|

HoPA2zRops
HGE24-2223 aps

10011 A
2 or mare secondary
windings on

separate cores

[X3
=
o2

Siemens HG 24- 2008 77
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Technical Data
Electrical data, dimensions and weights of voltage transformers

4MR12 12

24

12

24

12

24

36

12
24
36

12

24

36

12

24

36

28

50

28

50

28

59

70

28

50

70

28

50

28

70

28

50

28

28

5G

pe)

28

50

28

78 siemensHG 24 . 2009

75

125

75

125

75

75

125

170

75

125

75

250

75

125

75

75

125

75

75

125

75

50160

50760

50460
50i60

50/60

50i60

50/60

5060

50/60

50160

50160

56160

50160

50/60

50160
50160
56160

50460

50160

50160

50160
56160

50/60

11.53
233

1.5

22
1153

22143
ELNE)

1.5
22

35
12H3
2243
3513

5013

22
35
1203

22M3
3543

12
22

35

100M3; 110143;
12013

+00M3; 11013;
12013
400; 110; 120

100; 116; 120

100M3; 1103:
12003

100M3; 11613;
120M3

TO0ME: 110W3;
12013
300;110; 120
100; 110; 120

100; 110; 120

T00M3; 11013;
120M3

100M3; 119145;
120M3

160W3E; 110M3;
12003

100W3; 110N3;
120M3

1006; 110; 120
400; 110;-120

100; 116,120

100R3; 110M3;
120M3

+00M3; 110143;
120M3

100M3; 110M5;
120M3

1006; 110; 120
100; 110; 120

100; 110; 120

350

500

400

400

600

600

800

600

600

800

400

400

400

800

500

500

900

400

400

400

500

500

500

AN AT

1.9

1.9

1.9

1.9

19

19

19

18

2304

23014

35006

350/6

350/6

23014

230/4

23014

5009

2304

23014

23014

1000

1000

1000

1000

1000
1000
1000

1000

1000

1000

1000
1000

1000

18

28

18
30

25
35
60

25
35
70

72
75
79
79
73
76

82

355
51

37
37

57

tective and zasuring Transformers

17

18

8

19

19

9

20

20

20

20

21

21

21

22

2z

23

24

24

25




a3 Protective and Measuring Transtorvers

Electrical data, dimensions and weights of current transformers

Dimension drawings for voltage transformers

HGZ4-2224 eps

HE24-7226 3ps

xIl-

Dimension drawing 17

HE24-2225 aps

Dimension drawing 18

HE24-2227 eps

LI
i

Dirension drawing 19

- L]

Technical Data

4MR12 148 220 335 125 270 0H

280 357 150 280 14

4MR12 148 220 335 125 270 110 11
4MR14 178 280 357 150 280 130 14

RS2 200 240 342 175 225 1
4MR54 226 300 370 200 250 14
4MRS4 200 300 324 175 225 14
4MR56 249 390 395 225 300 14

1) Desigh on request

AMREZ 175 225 150 M
4MR64 225 300 370 200 250 210 14
4MRE4 Y 200 260 324 175 225 155 14
4MR66 249 390 395 225 300 320 4

TETATTE

i




Technical Data ArA Protective g rdeasering Transformens
Electrical data, dimensiens and weights of voltage transformers

150
i

4MS32 520 420 790 2

4534 655 550 1055 5

4MS36 380 760 1615 10

4MS38 880 760 1615 10

HE24-2203 pps

o
g
4M542 515 375 270 420 760 2x2
4MS44 645 445 340 550 1035 2x5
4MS46 865 560 455 760 1595 2% 34
=

25

HE24-2244 eps

Dimension drawing 21

80 Siemens HG 24 2009




Technical Data

Aid Brorective :nd Measuriig Transformars
tlectrical data, dimensicns and weights of current transformers

HG24-2245_en ops
HE24-2246_on eps

310

Dimensicn drawing 23

512 ,
400

-

622

HE24-2207 ops
HGZ4-2248 eps

=13

Dimension drawing 25

Dimension drawing 24

624- 2009 81
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Technical Data
Electrical data, dimensions and weights of voltage transformers

Unearthed

1 secondary winding

Unearthed

1 secondary windiag
with tappings

Earthed

1 measuring windirg
1 auxiliary residual
voltage winding

82 siemens HG 24 2009
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A0 Protective and Measerng Transformers
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Brandenburg Gate, Berlin, Germany

Switchgear Factory Berlin, Germany
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Annex AMi Frotacive sind Measuring Trarsionneds
Inguiry form

Flease copy, fill in and retumn
to your Stemens pariner.

Inquiry concerning Technical data of current transformer

Other values

[1 4MA7 current tra nsformer Operating voltage 032kv [117.5kV 0124 kv
i 36ky 52kv O___ kv
O 4MB1 current transformer
Rated lightning impulse a75ky 095 kv G 125kv
O 4MCZ current transformer | insand voltage 0 170ky 0 250kv O___kv
e
[1 4MC3 curvent transformer Rated shart-duration power- 0O28kv gaskv 0 S0 kv
O 4ME?2 current transformer frequency withstand voltage O 70%v 095 kY o___ kv
[0 4ME3 current transformer Rated primary current o___A O A
O 4MR voltage transformer secondary current O1A Osa
" [0 4MS voltage transformer
Thermal strength O 100x Fy B 150 fey 1 200 1ty
[3 300 % fpy 3 400 % iy [ 500 x Iy
Please [ 600 fpy O 800 X Jpy E1 1000 X Iy O___xhy
1t core [7 Protectioncore O ____Class 1 ___factor [ __VA
D Smeit an offe [ Measuringcere 0 ___Class 0 ___ Fattor O___VA
O Call us / 20 core 1 Protection core 1 ___Class B ___Factar O ___VA
O Visit us i O Measuring core £F___ Class O} ___Factor DO ___VA
S - 3 core I Protectioncore O ___Class B ___Factor 0O___VA
our ad ! ess I Measuring core O ___Class O___Factor D ___VA
om— Technical data of voltage transformer Other values
/'1 Maximuim operating voltage 012 kv 024 kv
Dep%i [ 36 ky 0O s2kv o__ kv
N Rated lightning impuise 075 kv B 95V 0125k
Name withstand voltage O 170 kv 0 250kV O___ kv
Rated short-duration power- Ozeky 0O 38kv O 50k
Street frequency withstand voltage 070KV 095 kv O___kv
i kv 3
postal cadelcity Rated primary voltage o___ o___f
Rated secondary voltage 1100V ooy 1120V o__.v
Phone £ 100M3 V o 110M3Y 1 1203V o___h3v
Auxiltary residual L1 Without [ 10013V 0 1103v L0263V
Fax valtage winding
- Rated output of the 0 Class 0.2 {1 Class 0.5 i Class 1
E-mall measuring winding T 20VA 0 50 VA F1 100 VA O___VA
Siemens AG Application and other requirements
Dept.
Name
Street

Postal codelcity

Fax

O Please check off ___ Pleasefilt in v

84 SiemensHG 24- 2000 %
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Mpunoxenue ksm Jonbnrenve N2 17.01.51098.1 koM yaocroBepeHne N2 16,11.5109

YiananeHo sa npoussopguten: SIEMENS AG - Germany
Wittelsbacherplatz 2, D-80333 Munich, Germany
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Independent, accredited test laboratory - Registration with STLA and LOVAG

TYPE TEST REPORT

NO., 141600773036

Slemens Sanayive Tic A S CLENT

Power Transmission and Distribution (PTD)

Yakacik Yolu No: 111

81430 Kartal-STANBUL (TURKEY)

ALCE Elektrik Sanayl ve Ticaret A §. MANUFACTURER

Block-type current transformer TEST OBIECT

4AMAT2 TYPE

03700815 MANUFACTURING
NO.

Rated primary current 1250 A RATED

Rated secondaty current 5-5 A CHARACTERISTICS
GIVEN BY THE

Rated frequency 50-60 Hz CLENT

Rated output 15-15 VA

Accuracy dass 05FS5 -5P10

Highest voltage for equipment 12 kV

Rated power-frequency withstand voltage 28 kv

Rated lightning impulse withstand voltage 75 kV

Rated short-ime thermal current () 3 s 315 kA

Rated dynamic current (4,) 80 kA

[EC 60044-1: 1996-12, mod, + am1: 2000-07 NORMATIVE

STL Guide to the interpretation of IEC 60044-1 19 Editlor 1996-12 DOCUMENT

« Impulse tests on the primary winding RANGE OF TESTS
PERFORMED

« Determination of errors
« Short-time curent test
e Temperature-rise test

24 February to 7 March 2003

DAI:E- ‘OF.JEST
Al

The test object has PASSED the above-mentioned type tests performed

at 50 Hz

RS

Ha ocHoBaHue 4n.36a an.3 ot 3001

independent test laboratety, accredited by Deutsche Akkreditierungsstelie Technik (DATech) eV, in the fields of hv. apparatus
and switchgear, power cables and power cable accessories, v apparatus and switchgear, instafiation equipment and

switching and conirol equipment

Doutschor

DAT - P - 019/g

iPH- LANDSBERGER ALLEE 378-D-12681 BERLIN.TEL 030/54 96 02 00 FAX 030,54 96 WZ
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1.  Present at the test

Mr.  Moritz IPH test englneer in charge

Mrs,  Hauschild . IPH test engineer

Mr.  Vogler IPH test engineer

M Wittwer IPH test engineer

Mr.  Gificioglu /f/ ALCE Elektrik Sanayl ve Ticaret A S.

2. Tes p‘é'rfq med

. Lightnin?émpulse test on the primary winding
o Datermination of errors
s Shorttime curent test

s Temperature-rise test

-~
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3. Identity of the test object

3.1 Technical data and characteristics

The technical data and characterisics of the test object are defined by the following parameters
and specified by the client

Test cbject Block-type current transformer
Type: AMAT2
Manufacturer, ALCE Elekirik Sanayi ve Ticaret A S.
Serial No 03/00815
Year of manufacture: 2003
Data: / Rated primary current (,} 1250 A
L Rated continuous thermal cuirent (. 1.2 %1,
7 Rated secandary current  core 1 S A
" core 2 5 A
Rated frequency 50-60 Hz
Rated output core 1 15 VA
core 2 15 VA
Accuracy class core 05FSS
core 2 S5P10
Rated dynamic current () 80 kA
Rated short-time thermal current () 315 kA
Duration of short-circult 3s
Rated insulation level
Highest voltage for equipment (U,) 12 kv
Rated power-frequency withstand voltage 28 kv
Rated lighining impulse withstand voltage (st 2y 75 kv
insulating material class £
Characteristics: Winding material Primary winding Cu
Secondary winding, core 1 Cu
Secondary winding, core 2 Cu
Cross-section of windings  Primary winding 660
Secondary winding, core 1 255
Secondary winding, core 2 254

3.2 Identity documents

/”;F,,
The manufacturer confirms that the test object has been manufactured in compliance wnh the C A
drawings given in this document. IPH did not verify this compliance in deta.

The identity of the test object Is fixed by the following drawings and data submitted by the client

Name of drawing Drawing No. Date of drawing Author Notes

 AMAT2
BLOCK TYPE CURRENT TRANSFORMER

415 (060203 ALCE Sheet 30

Entry of test object at IPH: 13 February 2003

e ==
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4. Impulse test on the primary winding

41 Testlaboratory

High-voltage test laboratoty, high-voltage hall 2

4.2 Nofmative document

'y

4,3 Required test parameters

‘IEC"':'OO44~1: 1996-12, mod, + At: 2000-07, Sub-clause 7.3.2

Lightning Impulse voltage 75 kv

1.2/50 ps

Polarity

Impulse sequence 1 impulse
15 impulses

Atmospheric correction

4.4 Test arrangement

Paak value

Positive and negative

Full wava at approx. 50 % of test voltage
(reference impulse}

Full wave at 100 % of test voltage

Without

The test voltage was applied between the connected terminals of primary winding and earth.
The fastening screws, the core and the terminals of the secondary windings were earthed.

BERLIN

SHEET 6

v e
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45 Test and measuring dircuits

Technical data of test circuit

Impulse circuit  Number of stages n = 2
Impulse capacitance = G5 = 70 nF
Loading capacitance G = 1.5 nf
Damping resistance Bp = 122 Q
Discharge resistance Re = 1100 &
al 2FS Rb

& & & l

Gl Rectifier Ro Damnping resistance
G Impulse capacitance Cs Loading capacitance
ZFS Spark gap PO Test chject

Re Discharge resistance 1 Voltage measurement

Figure 1: Test and measuring circut for the lightning impulse voltage withstand test

Technical data of measuring clrcuit

Measuring | Measured quantity Measuring sensor/device Technical parameters
point
1 Test voltage R divider of SMR 10/770C type Ratio 4724

(TURD) with digital measuring
instrument of DMI 551 type
(Haefely} and LC 574 AL digital
oscilloscope type (LeCroy)

B o 1 eato LR PR




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH f

BERLIN ﬂnl‘_

TYPE TEST REPORT NO. 1416.0077.3.036 SHEET 8

46 Test results

Front time of lightning impulse wave: 0,99 ps
Tail time of lightning impulse wave: 556 ps

Alr terperature: 180 °C
Air pressure: 1001 mbar
Alr humidity {relative): 50 %

Atmospheric correction of test voltage:  Without

Circuit diagram of the test object
P P2
L4 '
K Test lmpulse Result
voltage
Il -
51 182 251 282
Test No.: Voltage Earthed kv No. of impulses/
applied to distuptive
discharges
1003 02129 151-152, +375 50 % FW impulse 1707
to Pl and P2 | 251-252 +75 100 % FW impulse 15/0 "
1003 02144 K G
1003 02145 151-152, -375 50 % FW impulse 1/0"
10o) P1 and P2 251-252 -75 100 % FW impulse 15/0"
1003 02160 K G '

Notes:

1) The Appendices include only the oscillograms of the reference impulse and of each first and
last 100 % full wave (FW) impuise,

779
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47 Routine tests after the lightning impulse test

The routine tests to Sub-clause 6.2 of the normative document are part of the type test

— lightning impulse test — and serve to assess the fatter.

Test voltage {secondary 11 373V
Test voltage (secondary 2): 1093 V
Test frequency: 50 Hz
Duration of test 60 s

Results
Test Test parameters Test resuits
Power-frequency Test voltage: 28 kv No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
primary winding Duration of test 60s
Partial discharge Procedure A ok
measurement Prestress duration: 6Cs
= Measuring voltage {points 1 to 3
/ 12XU,=144kV Partial discharge < 2 pC <50 pC
U= 120 kV Partial discharge <2 pC <50 pC
12xU,/N 3=83kv | Partal discharge <2 pC <20pC
Measuring time: 30s
Power-frequency Test voltage: 3RV No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
secondary windings | Duration of test: 60 s
Interium overvoltage | Pracedure A
fest Test current (primary): 1250 A Ne disruptive discharge ok

Notes:

The routine tests did not show anything that could have indicated a damage done to the test

object during the previous lightning impulse test

ALY,
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5. Determination of errors

5.1 Test |aboratory

Low-voltage test laboratory, test room 3

52 Normative document

IEC 6004415, 1696-

: mod. + Al: 2000-07, Sub-clauses 11.4 and 124

[
Berr

53 Required test parameters

Protective current transformer. The current errors shall be determined at 100 % of rated current
and 100 % of rated burden.

Measuting cumrent transformer:  The current errors shall be determined at 5 %, 20 %, 100 % and
120 9% of rated current and 25 % and 100 % of rated burden,

For a burden jess than 5 VA a power factor of cos 8 = 1 shall be used, otherwise a power factor
of cos B = 0.8 shall be applied.

The test frequency shall equal the rated frequency and be 50 Hz.

Maximurm permissible error limits of current transformers for measuring and protecting purposes:

Current error &t percentage of Phase displacement at percentage of
rated current rated current
Accuracy class % Minutes
5 20 100 120 5 20 100 120
05 15 | 075 ] 05 | 05 90 45 30 30
5P - 1 60 -
‘ e a ".)
5.4 Testarrangement . . %>
;
To IEC 60044-1: 1996, mod. + Al: 2000, Sub-clauses 114 and 124 \ g i oy
- 6&/4/”&%
7

After it had been demagnetised, the test object was connected via a matching transformer to an
instrument transformer measuring device including a measurement standard transformer. An
oscillographic null detector was used for the visual check of the comparison. The test object was
subjected to the prescribed test conditions by connection of a standard burden.

75
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55 Test and measuring circuits

Technical data of test and measuring circuits

Device Type Technical data

Standard current transformer ITN 05a (TuR Dresden) { Ratio 5 A.3kA/5and5 A resp.

NW Class 0.1, 15 VA
Standard burden of current (AEG) 50 Hz, 1.25 .. 90 VA
transformer NB 1 6=08/1,1.2A
e
Instrument tansformer Hohie type (AEG) 16 2/5 50 and 60 Hz
measuring bridge |
7 .
Matcfiing transformer to the Hohle type (AEG) Matching transformer for
”}{ brigde ZW 1,25 10A
." /
/NU“ detecior ONI OlK (MWB) 20 mm/uV
StTr HTr

E Power supply
StTr - Adjusting transformer
HTr High-current transformer

Figure 2: Test and measuring circuit for the determination of errors

s
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56 Testresults

-

SHEET 12

BERLIN

Rated current: 1250 A
Transformation ratio: 1250 A/5 A Burdem: 15VA cosf =08
At percentage of Errors Permissible error for accuracy
rated cument class 0.5
Current error Phase Current error Phase
displacement displacement
R Minutes % Minutes
120% | 010 51 +05 +30
1y 10097 -008 29 +05 +30
” /20/570 -048 6.1 + 075 +45
T Mg -1.28 191 £15 +90
Rated fLurrent: 1250 A
Transformation ratio; 1250 A/S A Burden: 3.75 VA cosp =1
At percentage of Errors Permissible errors for accuracy
rated cument dlass 05
Current efror Phase Current error Phase
displacement displacement
% Minutes % Minutes
120% 0.29 56 +05 + 30
100 % 027 6.0 +05 + 30
20% 009 149 + 075 + 45
5% 022 302 +15 + 90
Rated current 1250 A >
Transformation ratio: 1250 A/S A Burder; 15 VA cos B =08 '
At percentage of Errors Permissible eror for accuracy
rated curmrent class 5P - ,w“
Current error Phase Current error Phase ¢ |” ; \
displacement displacement ' 7/,
f o, i 4 §
% Minutes % Minutes Y7 /;//.;/%’j
100 % -0.1 15 +9 + 60 (,7/ ’
i

The measured current error and phase displacement values are within the limits permissible for
accuracy class 05 for measuting curent transformers and class SP for protective current

transformers.

e
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6. Shorttime cutrent tests

SHEET 13

6.1 Dynamic test and thermal short-lime current test

6.1.1 Testlaboratory

High-power test laboratory, high current test bay

”
o

612 Normative document

[£C 60044-.1'::1 996-12, mod. + am1: 2000-07, Sub-clause 7.1

-

a1 .3@quired est parameters

Short-circuit current 315 kA
Peak current ¢ 80 kA
Duration of short-circuit 3 s

Joule integral 2977 X 10° A’

614 Testarrangement

The test was carried out single-phase in accordance with the STL guide to the Interpretation of
IEC 60044-1. A second current transformer of the same type was set up in the retum conductor.
The pole centres distance was to the manufacturers Instructions.
The distance x was 540 mm, the distances u and y were 180 mm.

The test object was connected by copper bars of 80 mm x 10 mm.
The secondary windings were short-circuited by flexible copper conductors of 1 O-mm? cross-

section.

See Figures 9 and 10, Sheet 24,

‘ X =3y <
w(cg o A
—(0) o. T o

uzy

Oy
y

E [ 1 B

A Auxiliary cument transformer
T Test object
y Minimum pole cenire distance declared by the dlient

Figure 3: Test arrangement for the short-time current tests

75 ¢

R

’ d ! f’.’%’/j:‘
ﬂ%’f’
4
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6.1.5

Test and measuring drcuits

Technical data of the test circuit

BERLIRM

SHEET 14

TR At

Test requirement Shorttime curent tests
Test No. 103 0788 and 103 0789
Number of phases (Test circuit) 1
Number of poles/phases {Test object) 1
Power frequepc‘i Hz 50
Power factor cos @ <015
) Crid Not earthed
/,-‘Efanhi lc_onéliﬁons Short-circuit transformer Not earthed
\ ¥ Short-circult point Earthed
a{oﬂ-circuit power of the test circuit 150 MVA
/Current measurement Rogowski measuring device
MB MS L Tr 1 Testobject 1
| L
w oW o
e
E Power supply ki Short-circutt transformer
MB Master breaker I Current measurement
MS Making switch 1-3 Measuring points
L Current limiting reactor

Figure 4: Test circuit

Technical data of the measuring circuits

Test No. Measuring | Symbot In Measuring quantity Measuring sensor/device
point oscillograms
1 i short-clreuit current Rogowskl measuring device
103 0788 primary winding 9 g
and ) Short-circuit current . . )
103 0789 2 11 sek secondary winding 1 Rogowskl measuring device
3 12 sek short-direult gurr_ent Rogowski measuring device
secondary winding 2
Recording instrument BE256 transient recorder
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6,16 Testresults

1) Test with dynamic current

2)  Test with shorttime thermal current

Condition of test object after test:

Test object: Current transformer, Serfal No. 0300815
Condition of test object before test: Prestressed
Cornection of test object See Sheat 13
Short-circuit point Secondary windings
Amblent temperature: i5 °C
Test values:
/’.l‘
Testho, 103.. 0788 0789
Peak cument’ kA 30,6 483
pﬁmary/wmdlng ' ’
Shgrt-'élrcult current, rms, value kA 300 315
/p;im;ry winding ! )
-~ phortdreult curent, rms. value A
secondary winding 1 197 221
I Shortdrcult curent,  rms, value A
secondary winding 2 . 609 754
Shortclrcuit duration ms 205 3005
Joute integral 108 Als _ 2982
Short-clrcuit current 3 s kA _ 315
Note 1 ) 2)
Notes:

The curent transformer did not show any visible damage. See Figure 10, Sheet 24,

}g\
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6.2 Determination of etrors after the short-time current test

Rated current:
Transformation ratio:

1250 A

1250 A/S A

Burden: 15 VA cos B =08

At percentage of
rated cument

Difference between the errors

measured before and after the short-

time current test

- Permissible errors for accuracy
class 05

/ Current efror Phase Current error Phase
X/‘ displacement displacement
’ % Minutes % Minutes
120%, 004 09 +£025 +15
b 108% 003 11 +025 +15
| po% 002 01 +0375 1225
7 5% 009 1.1 +075 +45

Rated current 1250 A
Transformation ratio: 1250 A/5 A Burden: 375 VA cos f§ = 1

At percentage of Difference betwien the errors Permissible errors for accuracy
rated cument measured before and after the short- class 05
time current test
Curent eror Phase Current error Phase
dispiacement displacement

% Minutes % Minutes
120 % 002 -04 +0.25 +15
100 % 002 -03 +0.25 +15
20% 004 -08 + 0375 + 225
5% 004 -05 + 075 +45

The measured differences of current emor and phase displacement are within the_‘]%mi_fs
permissible for accuracy class 05. The test object is able to comply with the requirements of

accuracy class 05 after the short-time current test

BERLI

SHEET 16
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Determination of errors after the short-time current test {continued)

Rated current: 1250 A
Transformation ratio: 1250 A/5 A Burden: 15 VA cos § = 08
At percentage of Difference between the errors Permissible error for accuracy
rated current measured before and after the short- class 5P
{ime current test
Current error Phase Current efror Phase
displacement displacement
% Minutes % Minutes
100 %, 00 -01 +05 +30

The ,_m"éasured differences of current error and phase displacement are within the [imits
peghissible for accuracy class SP. The test object is able to comply with the requirements of
_-aCcuracy class 5P after the short-time current test

73 8
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6.3

Routine test after the short-time current test

The dielectric routine tests to Sub-clause 6.2 of the normative document are part of the type test

- shorttime current test ~ and serve to assess the latter,

Results
Test Test parameters Test results
Power-frequency Test voltage: 253 kv Ne disruptive discharge ok
withstand teston the | Test frequency: 50 Hz
primary winding Dutation of test: 605
Parﬁal/dfé;charge Procedure A ok
measUrement Prestress duration: 60 s
Measuring voltage {points 1 to 3):
1.2xU,~ 144 kV Partial discharge <3 pC <50 pC
U= 120kV Partial discharge <2 pC <50 pC
12xU/N 3=83kv Partial discharge <2 pC <20 pC
Measuring time: 30s
Powerfrequency Test voltage: 27kv No disruptive discharge ok
ithstand test on the | Test frequency: 50 Hz
’secondary windings | Duratlon of test: 60 s
Intertum overvoltage | Procedure A
test Test current (primary}: 1250 A No disruptive discharge ok

Test voltage (secondary 1) 373V
Test voltage (secondary 2): 1093 V
Test frequency: 50 Hz
Duration of test: 60 s

Notes:

object during the previcus short-time current test

e

5

The routine tests did not show anything that could have indicated a damage done to the test

T
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7. Temperature rise test

7.1  Test laboratory

Low-voltage test laboratory, test room 3

7.2 Normative document

/
IEC 60044-1: 1996-12, mod. + A1: 2000-07, Sub-clause 7.2
e
.
-

7.3 ___.,Fféquired test parameters

chrrent 1500 A
Test frequency 50 Hz

7.4 Testarrangement

To [EC 60044-1: 1996, mod. + At: 2000, Sub-clause 7.2

The cument transformer was tested in a single-phase outdoor current circuit Both cores were
subjected to their rated burden with a power factor cos f= 1.

7.5  Test and measuring circuits

Figure 5: Arrangement of temperature measuring points

rac g
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Test and measuring circuits {(continued)

4 Rb

c2 h
ci 281

5 Rb

6.1-6.6

P2 |

Figure 6: Circuit for the temperature-rise test

Technical data of measuring circuits

Measuring point | Measured quantity Measuring sensor/device
1 Test current Current transformer, digital display device
2and 3 Secondary current Digital display device
4and5 Winding resistance Miiliohmmeter PM 04
611066 |Temperature Thetm 5500-3, CoCo themmocouples

BERLIN MI'—

SHEET 20
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7.6  Testresults

The test current was 1500 A (50 Hz), This is equivalent 1o the rated primary continuous thermal
current of the current transformer.

Meas. Designation Material Permissible Measured Final temperature
point of the part temperature-rise | final temperature rise
limit at (refated to
AT<1Ksh average ambient
air temperature)
¢ K °C K
6.1 Current bar Cu 80 699 524
62 | - Currentbar Cu 80 70.2 527
63 | Transformer case | Insulating material - 476 -
64 | 5-Awinding 1 Cu wire 75 769 59.4
| /65 | 5-Awinding 2 Cu wire 75 816 64.1
Ves | Amblentair Air . 175 -

Determination of the current transformer's winding temperature rise.

The current transformer was tested at rated burden. The temperature rise 6 of the current
transformer winding was determined on the basis of the rise of winding resistance from the cold
state to the steady state of temperature rise of the complete assembly using the foliowing formula
given by DIN VDE 0532 Tell 2, Sub-clause 3.3 (transformers and reactors).

RW
g =—— (235+6,_ ) -235
W Ri( K

Where: Rk
Ry  Warm resistance of the winding at 17.5 °C of ambient alr temperature . o250

Cold resistance of the winding at 185 °C

Ok Cold temperature of winding
By Final femperature of the winding

The hot resistance of the secondary winding was calcutated on the basis of the measuremenf@_f’
the cooling curve. A o

s

Ry Ry R/ R Byy ] Permissible

me ma °C K K \
Core i/5 A 1378 1696 123 769 594 75
Core 2/5 A 2231 2786 1.25 816 641 75

WS
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Test results {continued)

Graphic representation of resistance variation {core 1)

winding resistance

151 -152
175 o
1170 —0—measured values
T —X— calculated values
R[mOhmM] 165 4+ X
o._
- 160 == O“O*—O-—Oho__o¥o_o_o__o_o_0*_o

| / 155
N ) 0 2 4 6 8

(o t fmin] \_

Figure 7: Cooling curve of care 1

Graphic representation of resistance variation (core 2)

winding resistance
251 - 252
279 ¢
278 \X —0— measured values
_x_
277 calculated values
R [mOhm} 0\\
276 0\‘\0
275 %o oo o
000 4
o; 2 4 6
t [mind

Figure 8: Cocling curve of core 2

24
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8. Evaluation of all tests

)

» Lightning impulse test

During the test at 75-kV lightning impulse voltage, no disruptive discharge occurred. The recorded
voltage curve did not present any significant variation between recordings at reference impulse
and at full impulse level,

The routine tests have successfully been repeated,

The requirements specified by [EC 60044-1: 1996, Sub-clause 7.3.2 have been met

The current transformer has PASSED the type test — impulse voltage test
‘."'/
. Determinatiqn'éferrors
The measured cutrent error and phase displacement values are within the limits permissible for

accuracy class 05 for measuring cumrent transformers and class 5P for protective cuirent
transfofrers.

Thé requirements specified by IEC 60044-1: 1996, Sub-clauses 11.4 and 12.4 have been met

" The cument transformer has PASSED the type test — determination of efrors.

« Short-time current test
The current transformer is capable of properly carrying its rated dynamic current of 80 kA and its
rated short-time thermal current of 31.5 kA for a duration of short-circuit of 3 s,

—  After test, the current transformer was not visibly damaged.,

~ The errors determined after test did not differ from those recorded before test by more than
half the limits of error appropriate to its accuracy class,

- During the dielectric tests done after the shorttime current test, no disruptive discharge
occurred. The partial discharge magnitude was below the permissibie limit of 50 pC
at 1.2 x U, N

- The visual inspection of the insulation of the primary winding was not necessary as the currept'_'f
density in the primary winding, related to the rated short-time thermal current, does not exceed R
180 A/mm? G o

The requirements specified by IEC 60044-1; 1996-12, Sub-clause 7.1 have been met

The current transformer has PASSED the fype test — short-time current test.

-

o Temperature-rise test
Subjected to its rated primary continuous thermal current of 1500 A the test object reaches a
maximum final temperature rise of 641 K in the secondary windings. The final winding
temperature-rise limit of 75 K permissible for the class of insulation "E" was not exceeded.

The requirements specified by IEC 60044-1: 1996, Sub-clause 7.2 have been met

The current transformer has PASSED the type test — temperature-rise test,

7y
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9.  Appendices

9.1 Photos

Figure 9 Test amangement for the short-ime current test

i

Figure 10: Test object after the short-time withstand current test
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9.2 Oscillograms

¢ Impulse tests on the primary winding
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o  Short-circuit test
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Deutsche Akkreditierungsstelle GmbH
(CTepmaHckn akpeguTaymoHex opraH 'mM6X)

/
YnbnHomollek B choTBeTCTBME ¢ [loApasaen 1 Ha Pasgen 8 Ha AkkStelleG BBE Bpb3Ka ¢
Ho.qpaaqep 1 Ha Pasnen 1 Ha AkkStelleG
ﬂ&unm‘cz_gﬁ MHorocTpanHuTe cnopasymerns Ha EA, [ILAF v |AF 3a B3aumHo npusHasaHe

Akpegutauus

Deutsche Akkreditierungsstelle GmbH (F'epmanckn akpeguTaumoHer oprax ['MOX) yaocrosepsBsa,
Ye uanuTBatenHata naboparopus

{PH Institut “Priiffeid fiir elektrische Hochleistungstechnik” GmbH
Landsberger Alee 378 A, 12681 Berlin

(MucTuTyT UNX ,Mprocdenn diop Enekrprine XoxnaiuyHrerexHux” I'moX
Anes Jtanac6eprep 378 A, 12681 BepnuH)

e komneTeHTHa no ycnosuaTa Ha DIN EN ISO/IEC 17025:2005 aa W3BbpiLBa UINUTAHKA B
cnepHuTe obnacry.

AnapaTtypa ¥ KOMMOHEHTH 33 BUCOKO HanpexeHue

AnapaTypa U KOMNOHEHTH 3a HUCKO HarnpexeHue

KomMyTaunoHHa, 3aluTHa 1M ynpaBnaABaia anaparypa

KaBenu 1 kabenHW akcecoapy 3a BUCOKO, CPEAHO i HUCKO HanpexeHne

AKpeguTaUNOHHUAT cepTUMUKAT BaXn BBB BPB3Ka C U3BecTUeTo 3a akpeanTauuna ot 11.11.2015 .
C akpeguTaumoHeH Homep D-PL-12107-01 v e sanupeHd go 10.11.2020 r. Toi ce ceeTon o7
3arnaeHuA nUcT, oBpaTHaTa CTpaHa Ha 3arnaBHWA NUCT W creaBaLlms aHeke G o6io 42 cTpaHulu.

PervncTpaumoneH Homep Ha ceptuchmkaTa: D-PL-12107-01-00

/noonuc — He ce Yyeme/

$paHkdypT Ha Main, 11.11.2015 1. uHx. Pand Ervep
PrxoBoguten oToeneHne

Toaw AoKyMeHT e npesog. ONpeAenAlLEaTa BEPCUA & OPUIMHANHAAT FePMaHCKA akpeauTaumoHen cepTrdimkaT.

Bx. sabGenexiuTe Ha obpaTHaTa CTpada Ha iucTa.
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Deutsche Akkreditierungsstelle GmbH
(FepmaHckn akpeguTaynoHeH opraH b X)

Odwmnc beprnnH Oduc PpaHkdypT Ha MaiH Odhuc bpayrweaiar

Lnutenmapkr 10 Eypona anee 52 Bynaecanee 100

10117 BepnuH 60327 dpaHkdypT Ha MaitH 38116 bpayHweair
/'

./r
2
A

o

ﬂyGnMKyBaHeTo Ha W3BALKV OT aKpeAUTALMOHHWUSA cepTudUKaT NOANEXV Ha rpeBapuTerHo
MUCMEHOD" o,u,oﬁpgﬁme ot Deutsche Akkreditierungsstelle GmbH (DAKKS). Yakniouerue e
HenpomeHeHa /4 hopma Ha OTAENHN PA3NPOCTPaHEHNS Ha 3ArNABHUA NIUCT OT CHOMEHATUS Ha
_{\.Oﬁpa{t!ai'a C'Z aHa Ha NCTa OpraH 3a OLEHKa Ha CbOTBETCTBUETO.

He Tpatea fa ce chbapasa BreyaTneHuve, Ye akpeaukaumMaTa e paswvpeHa 1o o6nacTi U3BbH
obxeara Ha/akpeguTauus , ynocroeepeH ot DAKkKS.

AxpeauTalusaTa e fgageHa chrnacHo 3akoHa 3a akpeauTaumoHHun oprad (AkkStelleG) ot 31 tonu
2009 r. (BecTHuk 3a hegepantu 3akonu | crp. 2625) n PEMMAMEHT (EQ) Ne 765/2008 Ha
EBponelickus napnameHt 1 Ha CeeeTa ot 9 torit 2008 r. 3a onpegensHe Ha NUCKBAHKATA 33
aKkpeauTaLumMa 1 HAA20p Ha Masapa BLe Bpbaka C NpefinaraHeTo Ha nasapa Ha NpoAYyKTK
(OcbuupmaneH BecTHUK Ha EBponelickns cblos L 218 ot 9 1onu 2008 r., cTp. 30). DAKKS e nognucan
MHOFOCTPAHHOTO CNOpasyMeHmne 3a B3aUMHO Npu3HaBaHe Ha eBPONeickoTo ChTPYAHNYECTBO 38
akpepuTauua (EA), MexayHapoaHns akpeautaumoneH dopym (IAF) u MexayHapogHoTto
CLTPYAHWYECTBO 3a akpeauTUpaHe Ha nabopatopum (ILAC). MoanucanuTe Tesn cnopasymerus
NpUsHaBaT B3aVMHO CBOUTE aKpeauTauun,

TekyLoTO CLCTOAHME Ha UNEHCTBOTO MoXe Aa Obae HamepeHo Ha cnepHute yebcaittose:
EA:  www.european-accreditation.org

ILAC: www. ilac.org

IAF:  www.iaf.nu
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(( DAKKS
..+ Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 subsection1 AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBV

Signatory to the Multilateral Agreements of
EA, ILAC and IAF for Mutual Recognition

Accreditation

/

" The Deutsche Alkreditieru ngsstelle GmbH attests that the testing laboratory

IPH Institut "Priiffeld fiir elektrische Hochleistungstechnik” GmbH

/-, Landsberger Allee 378 A, 12681 Berlin

is competent under the terms of DIN EN 1SO/IEC 17025:2005 to carry out tests in the
following fields:

High-voltage equipment and components

Low-voltage equipment and components

Installation, switching, control and protective equipment

High-voltage, medium-voltage and low-voltage cables and their accessories

The accreditation certificate shall only apply in connection with the notice of accreditation of 2015-11-11
with the gcereditation number D-PL-12107-01 and is valid until 2020-11-10. It comprises the cover sheet,
the reverse side of the cover sheet and the fellowing annex with a total of 42 pages.

Registration number of the certificate: D-PL-12107-01-00

Frankfurt, 2015-11-1% Cipi.-ing. {(FH) Ralf Egner
Head of Division

- '/_‘ - o
) ) " - . . /ﬂﬂ” G
This document Is a translation. The definitive version is the original German accreditation certificate. A

See notes overieal
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Deutsche Akkreditierungsstetle GmbH

Office Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 10 Gartenstralie 6 Bundesaliee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstefle GmbH (DAkkS). Exempted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf,

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAkKS.

The accraditation was granted pursuant to the Act on the Accreditation Bady (AkkStelleG) of 31 July 2009
{Federal Law Gazette | p. 2625) and the Regulation (EC) No 765/2008 of the European Parliament and of
the Council of 9 July 2008 setting out the requirements for accreditation and market surveillance refating
to the marketing of products (Official Journal of the European Union L 218 of 9 July 2008, p. 30). DAkkS is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation {EA), International Accreditation Forum (1AF) and International Laboratory Accreditation
Cooperation (ILAC). The signatories to these agreements recognise each other’s accreditations. .

The up-to-date state of membership can be retrieved from the following websltes:

EA:  www.european-accreditation.org

ILAC: www.ilac.org _ _ S
IAF:  www.laf.ny EE
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Deutsche Akkreditierungsstelle GmbH

Annex to the Accreditation Certificate D-PL-12107-01-00
according to DIN EN ISO/IEC 17025:2005

/
Period of Vyﬁ'dity: 2015-11-11 to 2020-11-10

i

5

Date of issue: 2015-11-11

Holder of eertificate:
// i
.1PH Inﬁtﬁut "priiffeld fiir elektrische Hochleistungstechnik” GmbH

"\ Lafidsberger Allee 378 A, 12681 Berlin

Tests in the fields:

High-voltage equipment and components
Low-voltage equipment and components
Railway applications

Instatlation, switching control and protective equipment

High-voltage, medium-voltage and low-voltage cables and their accessories

The testing laboratory is permitted, without being required to inform and obtain prior approval
from DAKKS, to use standards or equivalent testing methods listed here with different issue

dates.

 Modifications of Standard)

R i 1) B AT iy

eI

Testing of high-voltage equipment and components as described in the subsequent listed standards

High-voltage Switchgear, Control gear and Assemblies {general)

Electrical
engineering

IEC 62271-1{2011-08) Ed. 1.1
EN 62271-1:2008/A1:2011
DIN EN 62271-1

VDE 0671-1/A1): 2012-04

High-voltage switchgear and controlgear
— Part 1: Commaon specifications

This document is a transiation, The definitive version is the original German annex to the accreditation certificate,

’
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Annex to the accreditation certificate D-PL-12107-01-00

((.DAkkS

Peutsche
Akkreditierungsstelle

Tesing el

_ Standard'_l .
In' House Proc dure :

- (Dewatlons /o
Modlflcatlons of Standard)

T ntte of Standard or In- House Procedure }3 e i
P . |TestRange/
= | Restrictions.

High-voltage Swit.chg'ear and Control gear

Electrical
engineering

IEC 62271-100 {2012-09) Ed. 2.1
STL-Guide

EN 62271-100:2009 + A1:2012
DIN EN 62271-100:2013-08

|vbE 0671-100

High-voltage switchgear and controlgear
— Part 100; High~voltage alternating-current
circuit-breakers

engineering

/)

Electrical .-~

IEC 62271-101{2012-10) Ed. 2.0
STL-Guide

EN 62271-101:2013
DIN EN 62271-101:2013-08
VDE 0671-101

High-voltage switchgear and controlgear
— Part 101: Synthetic testing

Electrical
engineering

IEC 62271-108 (2005-10) Ed. 1.0
EN 62271-108:2006

DIN EN 62271-108:2006-10
VDE 0671-108

High-voltage switchgear and controlgear

— Part 108: High-voltage alternating current
disconnecting circuit-breakers for rated
voltages of 72,5 kv and above

EN 62271-205:2008
DIN EN 62271-205:2008-12
VDE 0671-205

Eledtrical [EC 62271-100 High-voltage switchgear and controlgear
engineering EN 62271-109:2009 + A1:2013 |~ Part 105: Alternating-current series

DIN EN 62271-109:2014-02 | C@Ppacitor by-pass switches

VDE 0671-109
Electrical IEC 62271-110 (2012-09) Ed. 3.0 | High-voltage switchgear and controlgear
engineering EN 62271-110:2012 ~Part 110: inductive load switching

DIN EN 62271-110:2013-08

VDE 0671-110
Electrical. IEEE C37.60-2012 Overhead, pad-mounted, dry vault,
engineering IEC 62271-111 {2012-09) Ed. 2.0 and submaers-ible automatic circuit

VDE 0671-111 recloser:sand fault interrupters for

alternating current systems up to 38 kV.

Electricall IEC 62271-205 High-voltage switchgear and controlgear
engineering — Part 205: Compact switchgear assemblies

for rated voltages above 52 kV.

Petiod of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Testing field |

s Standard/
In House Procedure /
Versmn

Trtle of Standard or ln House Procedure
g . (Dev:ations/
Modrﬂcatlons of Standard)

) Test Rangel
e Restnctlons

Load switches

Elec.trical' IEC 62271-103 High-voltage switchgear and controlgear
engineering DIN IEC 62271-103 ~ Part 103: Switches for rated voitages

EN 62271-103:2011 above 1 kV up to and including 52 kV.

DIN EN 62271-103:2012-04

VDE 0671-103

STL-Guide
Electrical |iec 62271-104 {2015-02) Ed. 2.0|High-voltage switchgear and controlgear

— Part 104: Alternating current switches for

engineering.”

i

EN 62271-104:2009
DIN EN 62271-104:2010-03
VDE 0671-104

rated voltages higher than 52 kV.

Eled"ica'_ IEC 62271-105 (2012-09) Ed. 2.0{ High-voltage switchgear and controlgear
engineering EN 62271-105:2012 ~ Part 105: Alternating current switch-fuse
DIN EN 62271-105:2013-08 com?anatlens for rated voltages above 1 kV /
up to and including 52 kV. \
VDE 0671-105 q
\\.
Electrical IEC 62271-107 (2012-05) Ed. 2.0 | High-voltage switchgear and controlgear N
engineering — Part 107: Alternating current fused circuit-

EN62271-107:2012
DIN EN 62271-107:2013-03
VDE 0671-107

switchers for rated voltages above 1 kVup
to and including 52 kV.

Current contactors and motor starters

Electrical
engineering

IEC 62271-106 (2014-02) Ed. 1.0
+ Corrl

EN 62271-106:2011

DIN IEC 62271-106:2012-06
VDE 0671-106

High-voltage alternating current contactors
and contactor-based motor starters.

Current disconnectors and earthing switches

Electrical
engineering

IEC 62271-102 {2013-02} £d. 1.0
+am2

EN 62271-102:2002/A2:2013
DIN EN 62271-102/A2:2013-12
VDE 0671-102/A2

High-voltage switchgear and controlgear
— Part 102: Alternating current
disconnectors and earthing switches.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Title of Standard or In House Procedure :

Test Range /

: Test:ng ﬂeld ne HouSé Procedure/ (Dewatlons/ Restrictions
BRI T et Versmn Modificat:ons of Standard) E TSR
Fuses
Electrical IEC 60282-1 {2014-07) Ed. 7.1  |High-voltage fuses
engineering ST -Guide - — Part 1: Current-limiting fuses.
EN 60282-1:2009 + A1;2014
DiN EN 60282-1:2015-05
VDE 0670-4
Electrical IEC 60282-2 (2008-04) Ed. 3.0  |High-voltage fuses;
engineering — Part 2: Expulsion fuses
Electrical Specification for high-voltage fuse-links for

engineeripg’

IEC 60644 (2009-08) Ed. 2.0
EN 60644:2009

DIN EN 60644:2010-07
VDE 0670-401

motor circuit applications.

High-voltage switchgear and control gear assemblies

Electrical
engineering

[EC 62271-200 (2011-10) Ed. 2.0
STL- Guide

EN 62271-200:2012

DIN EN 62271-200:2012-08
VDE 0671-200

High-voltage switchgear and controlgear

— Part 200: AC metal-enclosed switchgear
and controlgear for rated voltages above 1
kV and up to and including 52 kV.

Electrical
engineering

IEC 62271-201 (2014-03) Ed. 2.0
EN 62271-201:2014

DIN EN 62271-201:2015-03
VDE 0671-201

High-voitage switchgear and controlgear

~ Part 201: A.C. insulation-enclosed switch-
gear and controigear for rated voltages
above 1 kV and up to and including 52 kV.

Electrical
engineering

IEC 62271-203 {2013-07} Ed. 2.0
+Corr. 1

$TL-Guide

EN 62271-203:2012

DIN EN 62271-203:2012-11
VDE 0671-203

High-voltage switchgear and controlgear
- Part 203: Gas-insulated metal-enclosed
switchgear for rated voltages above 52 kV.

Electrical
engineering

IEC 62271-204 {2011-07) Ed. 1.0
STL-Guide

EN 62271-204:2011

DIN EN 62271-204:2012-05

VDE 0671-204

High-voltage switchgear and controlgear
— Part 204: Rigid gas-insulated transmission
tines for rated voltage above 52 kV.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Standard l

Tltle of Stan_dard or m House Procedure

rest Range

DIN EN 62271-202:2015-02
VDE 0671-202

prefabricated substation.

-"il_'est'i_'h_g_fieid e f. In-House Procedure/ SR S (Dewat:ons/ Restrictions
w . ' Vers:on Modiflcatlons of Standard) R
Electricall IEC 62271-209 (2007- 08) Ed 1.0 High-voltage switchgear and controlgear
engineering EN 62271-209:2007 —Part 209: Cable connections far gas-
insulated metal-enclosed switchgear for
DIN EN 62271-209:2008-07
rated voltages above 52 kV — Fluid-filled and
VDE 0671-209 extruded insulation cables — Fluid-filled and
dry-type cable-terminations.
Electrica |. IEC 62271-202 High-voltage switchgear and controlgear
engineering EN 62271-202:2014 + AC:2014 |~ Part 202: High voltage / low voliage

IEC 62271-205 (2008-01) Ed. 1.0
EN 62271-205:2008

DIN EN 62271-205:2008-12
VDE 0671-205

High-voltage switchgear and controlgear
- Part 205: Compact switchgear assemblies
for rated voltages above 52 kV.

Lasttrenner {iber 1200 V bis 3000 V.

Electrical ANS| / |EEE C37.23-2003 |EEE Standard for Metal-Enclosed Bus

engineering

Switch gear for direct current

Electrical DIN VDE 0660-112;1987-02 Schaltgerite; Zusatzbestimmungen fir

engineering  |VDE 0660-112 Gleichstrom-Lastschalter, -Trenner und - \{

_—

Power transformers, reactors, line traps, tap-changers

e

Ejectrical
engineering

IEC 60076-1 {2011-04} Ed. 3.0
EN 60076-1:2011

DIN EN 50076-1:2012-03

VDE 0532-76-1

Power transformers
—Part 1: General.

EN 60076-3:2013
DIN EN 60076-3:2014-08
VDE 0532-76-3

Electrical  ||EC 60076-2 (2011-02) Ed. 3.0 | Power transformers

engineering EN 60076-2:2011 — Part 2: Temperature rise for liguid-
DIN EN 60076-2:2012-02 immersed transformers.
VDE 0532-76-2

Electrical |EC 60076-3 (2013-07) Ed. 3.0 | Power transformers

engineering — Part 3: Insulation levels, dielectric tests

and external clearances in air.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Standard /i

£ T;t[e of Standard or. In House Procedure

Tlé'ﬁst" Range /

engigesring

EN 60076-6:2008
DIN EN 60076-6:2009-02
VDE 0532-76-6

Testmg f|e|d In House Procedure / e o (Dewatlonsl | Restriction
L Versuon ey Modlficatfons of Standard) PR |l___n$
E!ec.tricall VDE 0532-76 -4 Power transformers
engineering |~ EN 60076-4:2003-06 ~ Part 4: Guide to the lightning impulse and
|EC 60076-4 (2002-06) Ed. 1.0 switching impulse testing - Power
transformers and reactors.
Electrical IEC 60076-5 (2006-02) Ed. 3.0 | Power transformers
engineering STL-Guide — Part 5; Ability to withstand short circuit.
EN 60076-5:2006
DIN EN 60076-5:2007-01
VDE 0532-76-5
Electrical IEC 60076-6 (2007-12) Ed. 1.0 | Power transformers
— Part 6 Reactors.

DIN EN 60214:2015-04
IEC 60214-1 {2014-05) Ed. 2.0

Electrical IEC 60076-10 (2001-05) Ed. 1.0 |{Power transformers
engineering IEC 60076-10-1 {2005-10) Ed. |~ Part 10-1; Determination of sound levels
1.0 {+ Application guide).
EN 60076-10:2001 y
DIN EN 60076-10:2002-04
VDE 0532-76-10 !
Elec‘tricall IEC 60076-11 (2004-05) Ed. 1.0 |Power transformers
engineering EN 60076-11:2004 ~ Part 11: Dry-type transformers,
DIN EN 60076-11:2005-04 "
VDE 0532-76-11
Elec.trical_ IEC 60076-13 Power transformers
engineering EN 60076-13:2006 - Part 13: Self-protected liquid-filled
DIN EN 60076-13:2007-07 transformers.
VDE 0532-76-13
Eiectricall DIN 57532-21:1982-03 Transformatoren und Drosselspulen; PR
engineering  |y,ne 9532.21 Anlasstransformatoren und // o o
Anlassdrosselspulen 1.
Electrical VDE 0532 Teil 30 Tap-changer
engineering

Period of validity: 2015-11-11 to 2020-11-10
Pate of issue: 2015-11-11
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restin e |

o Standardl
In Hou__se Procedure /
S ersion

T |tle of Standard of In- House Procedure_-_

(Dewatlons o
Modifacatlons of Standard)

Test Range /
Restrictions

Electrical
engineering

VDE 0851
|EC 60353 (2004-04) Ed. 2.0

Line traps for a.c. power systems.

Instrument transformers

‘[engineerin
/r}g g

IEC 61869-2(2012-09) Ed. 1.0
EN 61869-2:2012

VDE 0414-9-2

DIN EN 61869-2:2013-07 + Ber,

Elec.trical‘ IEC 61869-1 (2007-10) Ed, 1.0 | Instrument transformers
engineering EN 61869-1:2009 - Part 1: General requirements.
DIN EN 61865-1:2010-04
VDE 0414-9-1
Electrical Instrument transformers

— Part 2: Additional requirements for
current transformers.

Electrical
engineering

iEC 61869-3 (2011-07) Ed. 1.0
EN 61869-3:2011

DIN EN 61869-3:2012-05
VDE 0414-8-3

Instrument transformers
— Part 3: Additional requirements for
inductive voitage transformers.

Electrical [EC 61869-4 {2013-11) Ed. 1.0 | Instrument transformers
engineering 1oy c10e9 249014 — Part 4: Additional requirements for
DIN EN 61869-4:2015-04 combined transformers.
VDE 0414-9-4
Electrical VDE 0414-9-5 Capacitive Voltage Transformers.
Engineering | nin EN 61869-5:2012-05
IEC 61869-5 {2015-08) Ed. 1.0
Electrical VDE 0414-44-8 Instrument transformers
engineering DIN EN 60044-8:2003-06 — Part 8: Electronic current transformers
tEC 60044-8 (2002-07) Ed.1.0
IEC 61869-8
Elec.trical- IEC 60044-7 {1999-12) Ed. 1.0  |Instrument transformers
engineering 'ty enna47:2000-11 — Part 7: Electronic voltage transformers.
DIN EN 60044-7:2000-11
VDE 0414-44-7
IEC 61869-7
Capacitors
Electrical DIN VDE 0560-1:1969-12 Bestimmungen fiir Kondensatoren
engineering  .|yDE 0560-1 - Teil 1: Allgemelne Bestimmungen,

Period of validity: 2015-11-11 to 2020-11-10
Date of Issue: 2015-11-11
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VDE 0560-9

Dl g Standardl Tltle of Standard or In House Procedure T
S R - IR . Test Range /
Testing field -House ?rocedure/ : (Dewatlons & . | Restrictions
L “ \ersion Modlflcatlons of Standard) ST
Electrical IEC 60252-1 (2013-08) Ed. 2.1  {AC motor capacitors
engineenng ey en252-1:2011 + A1:2013 — Part 1: General - Performance, testing and
BIN EN 60252-1:2014-07 .ratmg - ?afety requ:rerrlents - Guidance for
installation and operation.
VDE 0560-8
Elec.trical. IEC 60110-1 (1998-06) Ed. 1.0 | Power capacitors for induction heating
engineering EN 60110-1:1998 installations
DIN EN 61110-1:1999-09 — Part 1: General,

DIN VDE 0560-10:1964-10
VDE D560-10

Regeln fiir Kondensatoren
— Teil 10: Regeln fiir Hochfrequenz-
L eistungskondensatoren.

DiN VDE 0560-11:1970-05

engineering VDE 0560-11

Regeln fiir Kondensatoren
- Teil 11: Regeln fir Kondensatoren ab 600
V zum Glitten pulsierender Gleichspannung.

Insulators and bushings

EN 60383-2:1995
DIN EN 60383-2:1995-08
VDE 0446-4

Eleqtrical' DIN VDE 0441-1:1985-07 Priifung von Kunststoff-lsolatoren fiir
engineering  1yne 0441-1 Betriebswechselspannungen Gber 1.kV;
Priifung von Werkstoffen fir
Freiluftisolatoren.
EEecjtrEcai IEC 60660 {1999-10} Ed. 2.0 tnsulators — Tests on indoor post insulators
engmeering EN 60660:1999 of organlc material for systems with nominal
DIN EN 60660:2000-12 Yoltag.es greater than 1000 V up to but not
inciuding 300 kV.
VDE 0441-3
E|ec.trical IEC 60383-1 {1993-04) Ed_. 4.0 |!nsulators for overhead lines with a nominal
engineering EN 60383-1:1996 voltage above 1000 V
DIN EN 60383-1:1997-05 — Part 1: Ceramic or glass insulator units for
a.c. systems - Definitions, test methods and
VDE 0446-1 acceptance criteria.
Eiec.trical IEC 60383-2 {1993-04) Ed. 1.0 |Insulators for overhead lines with a nomma{_-
engineering voltage above 1000 V

— Part 2: Insulator strings and insulator srefs‘
for a.c. systems - Definitions, test methods—
and acceptance criteria.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Testing field

Vers:on 5

5 _In House Procedurel

Tltle of Standard or in I-iouse Procedure .
. (Dewatlons /-
Modiflcat:ons of Standard}

. Test Range/
Restnct:ons

Electrical

|FC 60168 (2001-04) Ed.

: . 4.2 Tests on indoor and outdoor post insulators
engineering EN 60168:1994 of ceramic material or glass for systems with
DIN EN 60168:2001-12 nominal voltages greater than 1000 V.
VDE 0674-1
Electrical IEC 62155 (2003-05) £d. 1.0 Hollow pressurized and unpressurized
ENngineering  ten 69155:2003 ceramic and glass insulators for use in
DIN EN 62155:2004 electrical equipment with rated voltages
greater than 1000 V,
VDE 0674-200
,//‘
E'@C}.riﬁé '_ IEC 60137 {2008-07) Ed. 6.0 insulated bushings for alternating voltages
E,ngmeefmg EN 601327:2008 ' above 1000 V.
/7 DIN EN 60137:2009-07
VDE 0674-5
Overhead lines
Electfical- IEC 61284 (1997-09) Ed. 2.0+ |Overhead lines — Requirements and tests for
engineering 1 Corr. fittings.
EN61284:;1997 ¢
DIN EN 61284:1998-05
VDE 0212-1
Elec_trical {EC 61854 (1998-09) Ed. 1.0 Overhead lines — Requirements and tests for \
engineering  \en 61854:1998 spacers, '
DIN EN 61854:1999-08
VDE 0212-2
Electrical [EC 61897 (1998-09) Ed. 1.0 Overhead lines — Requirements and tests for
engineering EN 61897:1998 Stockbridge type aeolian vibration dampers.
DIN EN 61897:1999-08 ST
VDE 0212-3 ERE
e A
Period of validity: 2015-11-11 to 2020-11-10 - Translation - “ 9/4:
Date of issue: 2015-11-11 \
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VDE 0553-1

IR ERCIOEEP AT A Standard l Tltle of Standard or In-House Procedure

e g L _ TestRange/
‘Testing field | . ln-House Procedure/ (Dewatlonsl : . Restrlctlons
LT ' . Version ...~ Modlflcatlons of Standard)

Electrical DIN VDE 0216:1986-2 Armaturen fir Fahrleitungsanlagen;

engineering  |vDE 0216 Statisch-mechanisches Verhalten -

Anforderungen, Priiffung.

HVDC Thyristor valves

Electrical IEC 60700-1 (2008-11} Ed. 1.2 | Thyristor valves for high voltage direct

engineering  |EN 60700-1:1998 + A1:2003 + | current (HVDC) power transmission

: A2:2008 — Part 1: Electrical testing.
//- DIN EN 60700-1:2009-07

Equipment for operating, testing, marking off, live working. Equipment for earthing, short-cir

cuiting.

Elec‘tricai_ DIN VDE 0681-1:1986-10 Gerite zum Betitigen, Priifen und

engineering VDE 0681-1 Abschranken unter Spannung stehender
Teile mit Nennspannungen ber 1 kV;
Allgemeine Festlegungen.

Electrical DIN 57681-2:1977-03 Gerite zum Betétigen, Priifen und

engNeering | niN VDE 0681-2:1977-03 Abschranken unter Spannung stehender

VDE 0681-2 Teile mit Nennspannungen lber 1 kV;

Schaltstangen.

Electrical DIN 57681-3:1977-03 Gerite zum Betitigen, Priifen und

engineering

DIN VDE 0681-3
VDE 0681-3

Abschranken unter Spannung stehender
Teile mit Nennspannungen Gber 1 kV;
Sicherungszangen,

Electrical DIN VDE 0681-6:1985-06 Gerate zum Betitigen, Prifen und !

engineering VDE 0681-6 Abschranken unter Spannung stehender |
Teile mit Nennspannungen Uber 1 kV;
Spannungsprifer fur Oberleitungsanlagen
elektrischer Bahnen; 15 kV, 16 2/3 Hz.

Electrical DIN VDE 0681-8:2003-10 Gerite zum Betitigen, Priifen und

engineering Abschranken unter Spannung stehender

VDE 0681-8

Teile mit Nennspannungen dber 1 kV;
Isolierende Schutzplatten.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue; 2015-11-11
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SR : Standard/ Title of Standard or In-House Procedure T e stRane /
Testing field .| In-House ProcedurEI " (Deviations/ - e Restrictions
S ‘Version _ Mod;ﬂcatlons of Standard) [ R
Elec.trica[ IEC 60832-1 (2010-02) Ed. 1.0 | Live working — Insulating sticks and
engineering | ey 60832-1:2010 + Cor.2010  |attachable devices
DIN EN 60832-1:2010-12 — Part 1: Insulating sticks.
VDE 0682-211
EIectrical. IEC 61229 (2002-06) Ed. 1.2 Rigid protective covers for live working on
engineering | en 61229:1995/A2:2002 a.c. Installations.
DIN EN 61229/A2:2003-09
/' |VDE 0682-551 /A2

Electrical”’
engineering™)

IEC 61230 (2008-07}Ed. 2.0
EN 61230:2008

DIN EN 61230:2003-07
VDE 0683-100

Live working ~ Portable equipment for
earthing or earthing and short-circuiting.

/Eléctricai
Jengineering

JEC 61219 (1993-10} Ed. 1.0+
Cor.200-05

EN 61219:1993
DIN EN 61219:1995-01
VDE 0683-200

Live working — Earthing or earthing and
short-circuiting equipment using lances as a
short-circuiting device — Lance earthing,

High-voltage test techniques

Electrical IEC 60270 (2000-12) Ed. 3.0+ | High-voltage test techniques — Partial
engineering  1Cor.1 discharge measurements,

EN 60270:2001 + Ber.

DIN EN 60270:2001-08 + Ber.

VDE 0434
Eletitrical- IEC 60060-1 (2010-09) Ed. 3.0 | High-voltage test techniques
engineering | STL-Guide — Part 1: General definitions and test

HD 558.1 51 requirements.

£N 60060-1:2010

DIN EN 60060-1:2011-10

VDE 0432-1
Electrical |IEC 60060-2 (2010-11)} Ed. 3.0 | High-voltage test techniques
engineering — Part 2: Measuring systems.

EN 60060-2:2011
DIN EN 60060-2:2011-10
VDE 0432-2

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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SRS . Standard / Tltle of Standard or In-House Procedure I+ estaan e/
- Testing ﬁ__e!d In-House Procedure / ' (DE\"atlD"S/ R Re:s'tfic.tiiﬁ"s.
R ' Versnon S Mod;ﬁcatlans of Standard) Rt
Elec.trical‘ VDE 0432-3 ' High-voltage test technlques
engineering DIN-EN 60060-3:2006-08 — Part 3; Definitions and requirements for

IEC 60060-3 (2006-02) Ed. 1.0 |o"sitetesting
Elec.trical. IEC 60052 {2002-10) Ed. 3.0 Voltage measurement by means of standard
engineering EN 60052:2002 air gaps.

DIN EN 60052:2003-06

VDE 04329

Environmental and protection degree testing

Electrical /,,
engineering’

“l1ec 60068-2-78 (2012-10) Ed.
2.0

EN 60068-2-78:2013

DIN EN 60068-2-78:2014-02

VDE 0468-2-78

Environmental testing
— Part 2-78: Tests — Test Cab: Damp heat,
steady state.

E'z?tfical IEC 60068-3-4 (2001-08) Ed. 1.0 | Environmental testing

?- gineering — Part 3-4: Supporting documentation and
guidance — Damp heat tests,

Electrical {EC 60068-2-30 (2005-08) Ed. | Environmental testing

engineering 3.0 — Part 2-30: Tests — Test Db: Damp heat,
cyclic {12 h + 12 h cycle).

Electrical |EC 60068-2-75 (2014-09) Ed, | Environmental testing '

engineering 2.0 — Part 2-75: Tests — Test Eh: Hammer tests,

Period of validity: 2015-11-11 to 2020-11-10

Date of issue: 2

015-11-11
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Testing field |

: Staﬁdard I
In House Procedure/
Versron

Tltle of Standard or In-House Procedure
L (Devratrons/ Tl
Modrflcat:ons of Standard)

Teét Range /

| Restrictions

Testing of low-voltage equipment and components as well as of installation, swrtchmg, control and
protective equipment and railway applications as described in the subsequent listed standards.

Railway applications

DIN EN 50123-2:11-2003

Electrical. VDE 0115 - 300-1 Railway applications — Fixed installations —
ENEINEENDE 11N EN 50123-1:2003-12 DC switchgear
Ey £0123-1:2003 — Part 1: General.
JEC 61992-1 (2014-04) Ed. 2.1
Electrical VDE 0115 - 300-2 Railway applications — Fixed installations —
engmee ,{m DC switchgear

EN 50123-2:2003
IEC 61992-2 {2014-04) Ed. 2.1

— Part 2: DC circuit-breakers,

i .
Electrical VDE 0115 - 300-3 Railway applications — Fixed installations —
Engineering 1 p)N EN 50123-3:10-2003 DC switchgear
EN 50123-3:2003 M‘Part 3:Indoor d.c. d:scrmnec’rors, switch-
disconnectors and earthing switches.
IEC 61992-3 (2006-02) Ed. 2.0
Electrical VDE 0115 - 300-4 Railway applications — Fixed installations —
CnEINEEriNg  |p\N EN 50123-4/A102-2014  |DCswitchgear
EN 50123-4/A1:2013 wlPart 4: Qutdoor d.c. d:rconne.ctors, switch-
disconnectors and earthing switches.
JEC 61992-4 {2006-02) Ed 1.0 l
E'E*:_tr'ica' IEC 61992-5 {2006-02) Ed. 1.0 |Railway applications — Fixed installations — =’
ENBINEETINE | p|N EN 50526-1:2012 DC switchgear t /
VDE 0115-526-1:2012 - P:czrt 5: Surge a_rl.‘esters. and low-voltage (
limiters for specific use in d.c. systems,
EN 50526-1:2012
Elec.trical DIN EN 50526-2:2014 Bahnanwendungen — Orisfeste Anlagen —
engineering VDE 0115-526-2:2014 Uberspannungsableiter und
EN 50526-2:2014 Spa.nnungsbegrenzungsemnchtungen fiir
Gleichspannungsnetze
-~ Teil 2:
Spannungsbegrenzungseinrichtungen.
Electrical VDE 0115 - 300-6 Railway applications — Fixed installations —
engineering DC switchgear

DIN EN 50123-6:03-2003
EN 50123-6:2003
IEC 61992-6 {2014-04) Ed. 1.1

— Part 6: DC switchgear assemblies.

Period of validity; 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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EN 50328:2010-11
{EC 62590 (2010-06) Ed. 1.0

PR R Standardl Tltle of Standard or In i-louse Procedure Test Ran e/
-Testing field .| " In House Procedure / o (Devlatlons [ ' Restnctlins
BEE R Y Version ¢ Modlflcatlons of Standard) EeTIgY
Elec_trica!‘ VDE 0115 Teil 420 Railway applications — Traction transformers
engineering DIN EN 60310:2005-01 and inductors on board rolling stock,

IEC 60310 (2004-02) Ed. 3.0
Electrical [EC 60077-1 (1999-10) Ed. 1.0 |Railway applications — Electric equipment
ENGINEENNE I pIN EN 60077-1:2003-04 for rolling stock
VDE 0115-460-1 ~ Part 1: General service conditions and
general rules.
Elec_trical- IEC 60077-2 {1999-03} Ed. 1.0  { Railway applications — Electric equipment
Engineering | piN EN 60077-2:2003-04 for rolling stock
VDE 0115-460-2 ~ Part 2: Electrotechnical components —
General rules.
.-/?
Electrical IEC.60077-3 (2001-12) Ed. 1.0  |Railway applications - Electric equipment
engineering Ly EN 60077-3:2003-04 for rolling stock
VDE 0115-460-3 — Part 3: E}ectrptec_hmcal components —
e Rules for d.c. circuit-breakers.
Elec.tricé '_ IEC 60077-4 (2003-02) £d. 1.0  |Railway applications — Electric equipment
engiNEering 1 pIN EN 60077-4:2004-01 for rolling stock
~ Part 4: Electrotechnical components -
VDE 0115-460-4
Rules for AC circuit-breakers.
Flectrical IEC 60077-5 (2003-07) Ed. 1.0 | Railway applications — Electric equipment
engineering i o\ EN 60077-5:2004-07 for rolling stock
VDE 0115-460-5 - Part 5: Electrotechnical components —
Rules for HV fuses.
Electrical‘ VDE 0115-327 Railway applications — Fixed installations —
engineering DIN EN 50327:2006-03 Harmanisation of the rated values for
EN 50327:2006-03 converter groups and tests on convgter )
groups. {
IEC 62589 {2010-07) Ed. 1.0
Electrical VDE 0115-328 Railway applications - Fixed installations —
engineering  [DIN EN 50328:2010-11 Electronic power converters for substations.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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DIN EN 61287-1:2014-12
EN 61278-1:2014-07
IEC 61287-1 (2014-07) £d. 3.0

— Part 1: Characteristics and test methods.

E _ Standardl T;tle of Standard or In House Procedure Test Ra.n. e/
Testing field: | - '“ House Pr ocedure/ L (Deviations /.. : Restncttins
AT " Version - Modlflcat;ons of Standard)
Electricall VDE 0560-700 Power capacitors Low-voltage power factor
engineering DIN EN §1921:2004-02 correction banks.
EN 61921:2003-07
IEC 61921 {2003-04) Ed. 1.0
Electrical_ VDE 0115 - 410 Railway applications — Power convertors
engineering installed on board rolling stock

Low-voltage sw

itchgear and control gear

DIN EM.60947-4-3:2015-04
EN 60947-4-3:2014

[EC 60947-4-3 (2014-05) Ed. 2.0

AC semiconductor controllers and
contactors for non- motor loads.

Electricgl«/ VDE 0660 - 100 Low-voltage switchgear and control gear
eng'l‘peermg DIN EN 60947-1:2011-10 — Part 1: General rules.
EN 60947-1:2011
IEC 60947-1 (2014-09) Ed. 5.2
e
Elgctrica '_ VDE 0660 - 101 Low-voitage switchgear and control gear
ei}gmeermg DIN EN 60947-2:2014-01 ~ Part 2: Circuit-breakers.
EN 60947-2:2013
IEC 60947-2 (2013-01) Ed. 4.2
Electrical. VDE 0660 - 107 Low-voltage switchgear and control gear
engineering DIN EN 60947-3:2015:03 — Part 3: Switches, disconnectors, switch-
EN 60947-3:2009 disconnectors and fuse-combination units.
IEC 60947-3 {2012-09) Ed. 3.1
Elec.trical VDE 0660 - 102 Low-voltage switchgear and control gear
engineering DIN EN 60947-4-1:2014-02 ~ Part 4-1: Contactors and motor-starters —
EN 60047-4-1:2012 Electromechanical contactors and motor-
starters,
{EC 60947-4-1 (2012-07) Ed. 3.1
Electrical VDE 0660 - 117 Low-voltage switchgear and control gear
engineering DIN EN 60947-4-2:2013-05 — Part 4-2: Contactors and motor-starters —
EN 60947-4-2:2012 AC semiconductor motor controllers and §
starters.
IEC 60947-4-2 {2012-03) Ed. 3.0
Electrical VDE 0660 - 109 Low-voltage switchgear and controlgear \.
engineering - Part 4-3: Contactors and motor»starters -

Period of validity:

2015-11-11 to 2020-11-10

Date of issue: 2015-11-11
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Testing ﬁeld

Standard /
In House Procedure /
Vers:on L

Title of Standard or In- House Procedure
(Dewatmns [ R
Modlflcat|ons of Standard)

: Test Range /

Restrlctlons

Electrical

: _ VDE 0660 - 200 tow-voltage switchgear and control gear
engineering DIN EN 60947-5-1:2010-04 ~ Part 5-1: Cantrol circuit devices and
EN 60947-5-1:2009 switching elements — Electromechanical
) control circuit devices.
[EC 60947-5-1 (2009-07) £d. 3.1
Electrical VDE 0660 - 208 Low-voltage switchgear and controlgear
engineering o N EN 60947-5-2:2014-01 — Part 5-2: Control circuit devices and
EN 60947-5-2:2012 switching elements — Proximity switches.
IEC 60947-5-2 (2012-09) Ed. 3.1
Electrical VDE 0660 - 210 Low-voltage switchgear and controlgear
— Part 5-5: Control circuit devices and

engineering

DIN EN 60947-5-5:2005-11
EN 60947-5-5:2005

{EC 60947-5-5 (2005-04} Ed.

11

switching elements — Electrical emergency
stop device with mechanical latching
function.

Electrical

}enginee'yng

VDE 0660 - 114
DIN EN 60947-6-1:2014-09
EN 60947-6-1:2014

IEC 60947-6-1 (2013-12) Ed.

2.1

Low-voltage switchgear and controlgear
—~ Part 6-1: Multiple function equipment —
Transfer switching equipment.

engineering

DIN VDE 0611- 4:1991-02

Verteiler-Rethenklemmen bis 6 mm?

| Electrical VDE 0660 - 115 Low-voltage switchgear and controlgear
engineering |\ EN 60947-6-2:2007-12 — Part 6-2: Multiple function equipment —
EN 60947-6-2:2007 Control and protective switching devices {or
equipment) {CPS).
1EC 60947-6-2 (2007-03) Ed. 2.1
Electrical VDE 0611 -1 Niederspannungsschaltgerite
engineering DIN EN 60947-7-1:2010-03 —Teil 7.1 Hilfseinrichtungen:
EN 60947-7-1:2009 Reihenklemmen fiir Kupferleiter.
[EC 60947-7-1 (2009-04) Ed. 3.0 Low-voltage switchgear and controlgear
— Part 7-1: Ancillary equipment — Terminal
blocks for copper conductors.
Electrical VDEOB11-3 Low-voltage switchgear and controlgear
engineering |0\ EN 60947-7-2:2010-03 — Part 7-2; Ancillary equipment ~ Protective
N 60947-7-2:2009 conductor terminal blocks for copper
conductors.
1EC 60947-7-2 {2009-04) £d. 3.0
Electrical VDEOB11-4 Niederspannungsschaltgerite; Mehrstdckige \

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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ST N Standard/ ' '__Titie of Standard or In- House Procedure 5. TestRan e/
'-Testih_g_ﬁ_e_ld,; in House Procedure /__ “F T (Dev;at:ons [ 5 Réét’fi'i:"ciiﬁs
SRR "~ Version el Modlflcatlons of Standard) U Bt
Elec.tricaI‘ VDE 0637 -3 Electromechanical contactors for househeld
engineering DIN EN 61095:2009-11 and similar purposes,
EN 61095:2009
IEC 61095 {2009-02) Ed. 2.0
Electrical VDE 0220-100 Compression and mechanical connectors for
Engineering DIN EN 61238-1:2004-03 power cables for rated voltages up to 30 kV
Um = 36 kV)
IEC 61238-1 (2003-05) £d. 2.0 |¢
1 { ) — Part 1: Test methods and requirements.
Fuses
Electrical DIN EN 60269-1:2015-05
eNgINeeNng  |irc 60269-1 {2014-06) Ed. 4.2 LOF:"""O;_taGge f“.s‘is ,
VDE 0636-1 — Part 1: General requirements
Electrical DIN VDE 0636-2:2014-09 Low-voltage fuses
engineptjng IEC 60269-2 (2013-07( Ed. 5.0 |~ Part 2: Supplementary requirements for
fuses for use by authorized persons (fuses

-
o y’

HD 60269-2:2013
VDE 0636-2

mainly for industrial application) - Examples
of standardized systems of fuses A to K

Efctrical
ehgineering

DIN VDE 0636-3:2013-12

IEC 60269-3 (2013-01) Ed. 4.1
HD 60269-2:2013

VDE 0636-3

Low-voltage fuses

— Patt 3: Supplementary requirements for
fuses for use by unskilled persons (fuses
mainly for household or similar applications)
- Examples of standardized systems of fuses
AtoF

Electrical DIN EN 60269-4:2013-01 Low-voltage fuses
engineering EN 60268-4:2012 — Part 4: Supplementary requirements for
12-05) Ed. 5.1 fuse-links for the protection of

EC 60269-4 (2012-05) Ed. 5. semiconductor devices

VDE 0636-4
Electrical DIN CLC 60269-5 Low-voltage fuses
engineering [EC/TR 60269-5 (2014-03) Ed - Part 5: Guidance for the application of

low-voltage fuses

2.0

VDE 0636-5 \
Electrical DIN EN 60269-6:2012-06 Low-voltage fuses IN
engineering - Part 6: Supplementary requirements for .

EN 60269-6:2011

{EC 60269-6 (2010-12) Ed. 1.0 +
Cor. 1

VDE 0636-6

fuse-links for the protection of solar
photovoltaic energy systems

Period of validity; 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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EN 60076-2:2011
JEC 60076-2 {2011-02) Ed. 3.0

immersed transformers.

SR Standard/ Tlt!e of Standard or In- House Procedure TestRane/
Testing field - ln House Procedurel B (DEV'EUO"S/ Re§t'r"'ict'i§ris'
RSN Versmn ' ' Modlflcatmns of Standard) B It e
Electrical IEC 60127-1 (2015»02) Ed.2.2 | Miniature fuses
engineering — Part 1: Definitions for miniature fuses and
general requirements for miniature fuse-
links,
Electrical IEC 60127-2 (2014-09) Ed. 3.0 [ Miniature fuses
engineering . |—~Part 2: Cartridge fuse-links.
Power Transformers and Reactors
Electrical VDE 0532-76-1 Power transformers
ENgINEENINg | p|N EN 60076-1:2012-03 — Part 1: General.
EN 60076-1:2011
/ IEC 60076-1 {2011-04) Ed. 3.0
Electrical .~ " |vpE0532-76-2 Power transformers
ENEINeErDE I DIN EN 60076-2:2012-02 — Part 2: Temperature rise for liquid-

Line traps for a.c. power systems.

Ele&'":trica!. VDE 0532-76-5 Power transformers
gngmeermg DIN EN 60076-5:2007-01 — Part 5: Ability to withstand short circuit.
EN 60076-5:2006
tEC 60076-5 (2006-02} Ed. 3.0
Electrical VDE 0532-76-6 Power transformers
EMBINCENING I pIN EN 60076-6:2009-02 ~ Part 6: Reactors.
EN 60076-6:2008
IEC 60076-6 {2013-09) Ed. 1.0
Ele{:triﬂal‘ VDE 0532-214-1 Tap-changers
engineering DIN EN 60214-1:2015-04 — Part 1: Performance requirements and test
EN 60214-1:2014 methods.
IEC 60214-1 {2014-05) Ed. 2.0 N
Electrical IEC 60353 (2002-04) Ed. 2.0 \
engineering .

Electrical Installation Material

Electrical VDE 0220 -3 Kabelklemmen

engineering
Electrical VDE 0603-1 Installationskleinverteiler und Zahlerplitze . - '
engineering | pIN VDE 0603-1:1991-01 AC 400 V; Installationskleinverteiler und *

Zahlerplitze.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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R AHRIREA * Standard / .?‘_Tltle of Standard or In- House Procedure Te# Ran e' /
 Testing field | ln-House Procedure I B {Dev;atmns/ : : Restrict B!
AU '. S L Vers:on ERCL . . Modlftcatrons of Standard) lons
Elec_trical. VDE 0603-2 Installationskleinverteiler und Z&hlerplitze
engineering DIN VDE 0603-2:1098-03 AC 400 V; Hauptleitungsabzweigklemmen.
E!ec-tr'scall VDE 0609 -1 Connecting devices — Electrical copper
engineering | n\n e 50999:2000-12 conductors — Safety requirements for screw-
EN 60999:2000 type and screwless-typ-ae clamping units
- — Part 1: General requirements and
IEC 60999 (1999-11) Ed. 2.0 particular requirements for clamping units
for conductors from 0,2 mm? up to 35 mm’
{included).
Electrical VDE 0623 -1 Plugs, socket-outlets and couplers for

engine’ering

DIN EN 60305-1:2014-12
EN 60309-1:2005
IEC 60309-1 (2012-06) Ed. 4.2

industrial purposes
— Part 1: General requirements.

Efectrical

: ) VDE 0604-202 Cable cleats for electrical installations.
ENGINEENINE | 0N EN 61914:2010-01
I[EC 61914 (2009-01) Ed. 1.0
Eleetricai VDE 0623 -20 Plugs, socket-outlets and couplers for
ENgINeEniNg I nIN EN 60309-2:2013-01 industrial purposes
EN 60309-2:2012 — Part 2: Dimensional interchangeability
’ requirements for pin and contact-tube
IEC 60308-2 (201.2—05) Ed. 4.2 accessories.
Eleetrical VDE 0630 -1 Switches for appliances
engineering [y EN 61058-1:2001-10 — Part 1: General requirements.
EN 61058-1:2003
IEC 61058-1 {2008-04) Ed. 3.2
Electricali VDE 0630 - 2-1 Switches for appliances
engineering N EN 61058-2-1:2001-08 ~ Part 2-1: Particular requirements for cord
EN 61058-2-1:2011 switches.
IEC 61058-2-1{2010-11) Ed. 2.0
Electrical VDE 0640 A Electrical accessories — Circuit-breakers and
ENgineering | it EN 62019:2006-01 similar equipment for household use —

EN 62019:2005

IEC 62019 (2003-01)

Auxiliary contact units.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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L Standard / Tltie qf Standard or In-House Procedure Test Ran e
Testing _ﬁelc__i In-l-Iouse Procedure/ ' {Dewatlons I : Restrlcnins
SN o Version 4 MDdlflcatIOI‘!S of Standard)
Electrical IEC 60898-1 {2015- 03) Ed. 2.0 |Electrical accessories - Circuit-breakers for
engingering EN 60898-1 overcurrent protection for household and
i similar installations
DIN EN 60898-1:2013 — Part 1: Circuit-breakers for a.c, operation
VDE 0641-1
Electrical IEC 60898-2 (2003-07) Ed. 1.1 Circuit-breakers for overcurrent protection
engineering EN 60898-2: 2007 for household and simifar installations
— Part 2: Circuit-breakers for a.c. and d.c.
DIN EN 60898-2:2007 operation
VDE 0641-2
E!ec.tt:ltj;ail’ IEC 60934 (2013-01) Ed. 3.2 Circuit-breakers for equipment {CBE).
engjneering

£

DIN EN 60934:2013-11
VDE 0642

Electrical
engineering

IEC 61008-1 {2013-09) Ed. 3.2
DIN EN 61008-10:2015-11
VDE 0664-10

Residual current operated circuit-breakers
without integral overcurrent protection for
household and similar uses {RCCBs)

— Part 1: General rules

Electrical
engineering

IEC 61008-2-1 {1990-12) Ed. 1.0
DIN EN 61008-2-11:1999-12
VDE 0664-2-11

Residual current operated circuit-breakers
without integrai overcurrent protection for
household and similar uses (RCCB’s).

— Part 2-1: Applicability of the general rules
to RCCB's functionally independent of line
voltage

Electrical
engineering

IEC 61008-2-2 {1990-12) Ed. 1.0
DIN EN 61008-2-2
VDE 0664-2-2

Residual current operated circuit-breakers
without integral overcurrent protection for
household and similar uses (RCCB's).

— Part 2-2: Applicability of the general rules
to RCCR's functionally dependent on line
voltage

Electrical
engineering

IEC 61009-1 (2013-09) Ed. 3.2
DIN EN 61009-20:2015-11
VDE 0664-20

Residual current operated circuit-breakers
with integral overcurrent protection for
household and similar uses (RCBOs)

— Part 1: Genera! rules

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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engineering
rd

DIN EN 61009-2-2
VDE 0664-2-2

with integral overcurrent protection for
household and similar uses (RCBO's)

— Part 2-2; Applicability of the general rules
to RCBO's functionally dependent on line
voltage

L ] Standard / _ T|tle of Standard or 1n- House ?rocedure -
R TCE g L TestRange/
Test_mg_fte_ld B In House Procedure_/ e (Dewatlons I : Restrlctnons
PROP T (X Vers:on T Moduflcat:ons of Standard) i
Electrical {EC 61009-2-1 (1991-09) Ed. 1.0 Res:dual current operated circuit-breakers
engineering DIN EN 61009-21:1999-12 with integral overcurrent protection for
VDE 0664-21 household and §|mtl_a_r uses (RCBO's)
- Part 2-1: Applicability of the general rules
to RCBO's functionally independent of iine
voltage
Electrical /  |IEC 61009-2-2 (1991-09) Ed. 1.0 Residual current operated circuit-breakers

?ectrical- IEC 60099-4 (2014-06) Ed. 3.0 | Surge arresters
engineering |y EN 60099-4:2015-07 ~ Part 4: Metal-oxide surge arresters
VDE 0575-4 without gaps for a.c. systems
Electrical |EC 60099-5 (2013-05) £d. 2.0 | Surge arresters
engineering |y EN 60099-5:2014-09 — Part 5: Selection and application
VDE 0675-5 recommendations
Electrical | }EC 60099-6 (2002-08) Ed. 1.0 |Surge arresters
engineering ‘ — Part 6: Surge arresters containing both
series and paralle! gapped structures - Rated
52 kV and less
Electrical

engineering

IEC 60099-8 {2011-01) Ed. 1.0
DIN EN 60099-8:2011-11
VDE 0675-8

Surge arresters

— Part 8: Metal-oxide surge arresters with
external series gap {EGLA) for overhead
transmission and distribution lines of a.c.
systems above 1kV

Electrical
engineering

IEC 60099-9 (2014-06) Ed. 1.0
DIN EN 600959-9:2015-08
VDE 0675-9

Surge arresters
— Part 9: Metal-oxide surge arresters
without gaps for HYDC converter stations

Eiectrical
engineering

IEC 61643-11{2011-03) Ed. 1.0
DIN EN 61643-11/A1:2015-09
VDE 0675-6-11

Low-voltage surge protective devices
— Part 11: Surge protective devices

connected to low-voltage power systems -

Requirements and test methods

Period of validity: 2015-11-11 to 2020-11-10 - Translation -

Date of issue: 2015-11-11
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Standardl . Tltie of Standard or In House Procedure
e ' - : : Test Rangel
Testing ﬁe__l__d_ ¥n House Procedurel S - (De\nattons/ : Restnctlons
RN S ~ Version o Modlfncat:ons of Standard)
Electa‘ical. IEC 61643-12 (2008—11) Ed. 2.0 |Low-voltage surge protective devices
engineering iy EN 61643-12:2013-04 ~ Part 12: Surge protective devices
VDE 0675-6-12 connected to !oxlrv-voltage po.wer distribution
systems - Selection and application
principles
Electrical IEC 61643-21 (2012-07) Ed. 1.2 |Low voltage surge protective devices
engineering J — Part 21: Surge protective devices
i connected to telecommunications and
/ anall
¥ signalling networks - Performance
) ’ requirements and testing methods
f}f%?tﬁcm {EC 61643-22 {2015-06) Ed. 2.0 |Low-voltage surge protective devices
-] engineering — Part 22: Surge protective devices
T connected to telecommunications and
- signalling net-works — Selection and
- application principles
,, ‘Electrical IEC 61643-311 (2013-04) Ed. 1.0| Components for low-voltage surge
J{engineering protective devices
— Part 311; Performance requirements and
test circuits for gas discharge tubes (GDT)
Electrical IEC 61643-312 (2013-04) Ed. 1.0 | Components for low-voltage surge
engineering ' protective devices
— Part 312: Selection and application
principles for gas discharge tubes \
. ~J
Electrical |EC 61643-321 (2001-12) Ed. 1.0 Components for low-voltage surge \._
engineering protective devices
— Part 321: Specifications for avalanche
breakdown diode {ABD)
Electrical {EC 61643-331 {2003-05) Ed. 1.0| Components for low-voltage surge
engineering protective devices
~ Part 331: Specification for metal oxide
varistors {MOV)
Electrical JEC 61643-341 (2001-11) Ed. 1.0 | Components for low-voltage surge
engineering protective devices
— Part 341: Specification for thyristor surge
suppressors (TSS)
Period of validity: 2015-£1-11 to 2020-11-10 - Translation -

Date of issue: 2015-11-11
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Testing field | -

Standard / :
In House Procedure /_.;f.
' Version :

Trt!e of Standard or In- House Procedure -
o (Dewatlons/ e
Mod;ﬂcatrons of Standard)

{rest Range /

Restrictions

Electrical
engineering

VDE 0675-39-11
DIN EN 50539-11:2013-12
EN 50539-11:2013

Uberspannungsschutzgerate fiir
Niederspannung -
Uberspannungsschutzgerate fir besondere
Anwendungen einschlieRlich
Gleichspannung

- Teil 11: Anforderungen und Priffungen fir
Uberspannungsschutzgerite fiir den Einsatz
in Photovoltaik-Installationen.

Low-voltage switchgear and controlgear assemb

lies

Electrical
engmeermg/

IEC 61439-1 (2011-08) Ed. 2.0
DIN EN 61439-1:2014-06
VDE 0660-600-1

{ow-voltage switchgear and controlgear
assemblies
—Part 1: General rules

IEC 61439-2 (2011-08) Ed.2.0
DIN EN 61439-2:2012-06
VDE 0660-600-2

Low-voltage switchgear and controlgear
assembiies

— Part 2: Power switchgear and controlgear
assemblies

EEectricaI‘ {EC 61439-3 (2012-02) Ed. 1.0 |Low-voltage switchgear and controlgear
enENeering | piN EN 61439-3:2014-10 assemblies
— Part 3: Distribution boards intended to be r
VDE 0660-600-3 \
operated by ordinary persons (DBO)
Electrical IEC 61439-4 {2012-11) Ed.1.0 | Low-voltage switchgear and controlgear 4
engineering | piN EN 61439-4:2013-09 assemblies
— Part 4: Particular requirements for
VDE 0660-600-4
assembilies for construction sites (ACS) \\
Electrical IEC 61439-5 (2015-03) Ed. 2.0 Low-voltage switchgear and controlgear
engineering DIN EN 61439-5:2015-10 assemblies
0660-600-5 — Part 5: Assemblies for power distribution
VDE v in public networks
Electrical |EC 61439-6 {2012-05) Ed. 1.0 | Low-voltage switchgear and controlgear
engineering | pin EN 61439-6:2013-06 assemblies
VOE 0660-600-6 — Part 6: Busbar trunking systems {(busways)
Electrical IEC/TS 61439-7 (2014-02) Ed. | Low-voltage switchgear and controlgear
engineering 110 assemblies

DIN EN 61439-7:2014-10
VDE 0660-600-7

~ Part 7: Assemblies for specrfic applications
such as marinas, camping sites, market
squares, electric vehicles charging stations

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Standard /

| . “in- House Procedure/

S Verswn

Tltle of Standard or In House Procedure
(Dewatlons /
Modaﬁcatlons of Standard)

| Test Range/

Restrictions

Swutchmg, control and protectwe equnpment

Electrical
engineering

VDE 0435 Teil 201

DIN EN 61810-1:2009-02

EN 61810-1:2008

IEC 61810-1 (2015-02) Ed. 4.0

Electromechanical elementary relays
— Part 1: General and safety requirements,

Electrical
engineering

VDE 0435 - 300
DIN EN 60255-1:2010-09
EN 60255-1:2010

Measuring relays and protection equipment
- Part 1: Common reguirements.

DIN £N 60730-2-10:2008-06
EN 60730-2-10:2007
IEC 60730-2-10 (2006-10)

— Part 2-10: Particular requirements for
motor-starting relays

/ IEC 60255-1 (2009-08) Ed. 1.0

Eled?riéal VDE 0435 - 2021 Time relays for industrial and residential use
(E,Ugmee ing DIN EN 61812-1:2015-04 — Part 1: Requirements and tests,
| ’ EN 61812-1:2011

IEC 61812-1 (2011-05) Ed. 2.0

] N

E ectfacal. VDE 0631-2-1 Automatic electrical controls
ENgINeENiNg |y EN 60730-2-1:2012-10 — Part 1: General requirements.

EN 60730-2-1:2010

IEC 60730-2-1{2014-09) Ed. 5.0

A

Electrical. VDE 0631 Teil 2-10 Automatic electrical controls for household
engineering and similar use "

Instrument transformers

Electrical VDE 0414-9-2 Instrument transformers
engineering DIN EN 61869-2:2014-06 — Part 2: Additional requirements for
EN 61869-2:2012 current transformers.
IEC 61869-2 {2012-09) Ed. 2.0
Electrical VDE 0414-9-3 —Part 3: Additional requirements for
engineering inductive voltage transformers.

DIN EN 61869-3:2012-05
EN 61869-3:2011
IEC 61869-3 {2011-07) Ed. 1.0

Period of validity; 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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B AT Standard I Tttle of Standard or in House Procedure '
FE : - _ _ : Test Range/
Testing ﬁ_e__ld o In House Procedure/ X (Dev:atwns/ ‘Restrictions.
e SRR . Version : :-"Moc_hflcat:ons of_Standard) LSO

Electrical VDE 414-9-4 instrument transformers

engineering 4D 548.3 51 — Part 4: Additional requirements for

DIN EN 61869-4:2015-04
EN 61869-4:2014
IEC 61869-4 (2013-11} Ed. 1.0

combined transformers.

Low-voltage equipment

Electrical
engineering

VDE 0558-11

-"|DIN EN 60146-1-1:2011-04

EN 60146-1-1:2010

Semiconductor converters — General
requirements and line commutated
converters

— Part 1-1: Specification of basic

[ ’ |EC 60146-1-1 {2008-06) Ed. 4.0 requirements.
Electyical VDE 0558 - 8
ENGINEETINE | DIN EN 60146-1-3:1994-03 Semiconductor convertors — General

EN 60146-1-3:1993 requirements and line commutated

rtors
IEC 60146-1-3 (1991-04) Ed. 3.0 |©°P'¢
( ) - Part 1-3: Transformers and reactors.

Electrical VDE 0638 Niederspannungs-Schaltgerite
engineering

DIN 57638:1981-09

- Schalter-Sicherungs-Einheiten DO-System.

Technical responsibility for the test reports:

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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AT T

R Standard/ T|tIe of Standard or In- House Procedure Tl'eSt Ran e/
°T sti_ng_fi_el_d . In House Procedure / R R (Dewatlons/ SRy .ReStr:i'ctiiﬁs‘
A o Vers:on ‘ Modlf:catlons of Standard) §
Testing of high-voltage, medlum voltage and Iow-—voltage cables and their accessories as described in the
subsequent listed standards.
Polyvinyl chioride insulated cabies
Electrical IEC 60227-1 (2007-10) Ed. 3.0 | Polyvinyl chloride insulated cables of rated
engineering voltages up to and including 450 V /750 V
— Part 1: General requirements.
Eleetricall ~ |IEC60227-3 (1997-11) Ed. 2.1 Polyvinyl chloride insulated cables of rated
engineering voltages up to and including 450 V /750 V
e — Part 3: Non-sheathed cables for fixed
; /\ wiring.
E'E&Fkal {EC 60227-4{1997-12} Ed. 2.1 Polyvinyl chioride insulated cables of rated
;; gineering voltages up to and including 450V / 750 V
— Part 4: Sheathed cables for fixed wiring.
£Iec.trécall IEC 60227-5 (2011-09) Ed. 3.0 Polyvinyl chloride insulated cables of rated
engineering voltages up to and including 450 V /750 V
— Part 5: Flexible cables {cords).
Eleetrical IEC 60227-6 {2001-06} Ed. 3.0 Polyvinyl chloride insulated cables of rated
engineering voltages up to and including 450 V / 750 V
— Part 6: Lift cables and cables for flexible
connections. h
Electrical IEC 60227-7 {2012-01) Ed. 1.2 Polyviny! chloride insulated cables of rated
engineering voltages up to and including 450 V/ 750V | [
— Part 7: Flexible cables screened and :
unscreened with twe or more conductors
Electrical VDE 0281 - 8 Polyvinyichlorid-isolierte Leitungen mit s
engimeering DIN VDE 0281-8: 2000-09 Nennspannungen bis 450V /750 V.
HD 21.8 S2 + A1:1999 E.madnge teitungen ohne Mantel fiir
Lichterketten.
Electrical VDE 0281 -9 Polyvinylchlorid-isolierte Leitungen mit ’
engineering DIN VDE 0281-9:2001-01 Nennspannungen bis 450V / 750 V.
D 2.9 S2 + A1:1999 Einadrige i.eut_ur)gen ohne Mamtel zur
Verlegung bei tiefen Temperaturen,
Electrical VDE 0285-525-1 Starkstromleitungen mit Nennspannungen
engineering DIN EN 50525-1:2012-01 bis 450 V / 750 V (Uy/U)
EN 50525-1:2011 — Teil 1: Aligemeine Anforderungen.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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S Standard/ Tltie of Standard or In House Procedure Test Ran e /
Testing field .| - '" H°“53 Procedure/ ~ . (Deviations/ e Restricttins
R v Version - ' EHnte Modrficatlons of Standard) L _
E[ec‘trical' VDE 0285-525-2-11 ~ Flexible Leitungen mit thermoplastischer
engineering oy g 50525-2-11:2012:01 | PVCrisolierung,
EN 50525-2-11:2011
Elec.trical_ VDE 0285-525-2-12 - Wendelleitungen mit thermoplastischer
engineering |y en 50525-2-12:2012-01  |PVCHisolierung.
EN 50525-2-12:2011
F_Iec.trical‘ VDE 0285-525-2-21 ~ Flexible Leitungen mit vernetzter
engmeeyng DIiN EN 50525-2-21:2012-01 Elastomer-Isolierung.
d EN 50525-2-21:2011
Electncai VDE 0285-525-2-31 — Ader und Verdrahtungsleitung mit

- eye”mg

DIN EN 50525-2-31:2012-01
EN 50525-2-31:2011

thermoplastischer PVC-isolierung.

Iec'trical' VDE 0285-525-2-41 — Einadrige Leitung mit vernetzter Silicon-

engineering | piN EN 50525-2-41:2012-01 Isolierung.

EN 50525-2-41:2011
Electricall VDE 0285-525-2-42 — Ader- und Verdrahtungsleitungen mit
engineering DIN EN 50525-2-42:2012-01 vernetzter EVA-Isolierung.

EN 50525-2-42:2011
Electrical VDE 0285-525-2-51 — Blbestindige Steuerleitung mit
engineering DIN EN 50525-2-51:2012-01 thermoplastischer PVC-Isolierung.

EN 50525-2-51:2011
Electrical. VDE 0285-525-2-71 — Lahnlitzen-Leitung mit thermoplastischer
eNgINeering  1p|N EN 50525-2-71:2012-01 PVC-isolierung.

EN 50525-2-71:2011
Electrical VDE 0285-525-2-72 — Trennbare Zwillingsleitungen mit
engineering DIN EN 50525-2-72:2012-01 thermoplastischer PVC-Isolierung.

EN 50525-2-72:2011
Electrical VDE 0285-525-2-81 — LichtbogenschweiBleitungen mit
engmeering DIN EN 50525-2-81:2012-01 vernetzter Elstomer- Hille.

EN 50525-2-81:2011 .
Electrical VDE 0285-525-2-82 — Leitungen fiir Lichterketten mit ——
engineering vernhetzter Elastomer-lsolierung.

DIN EN 50525-2-82:2012-01
EN 50525-2-82:2011

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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S Standardl .Title of Standard or In House Procedure' g TestRane /
Testing field -\ . ln House Procedure / 7 (Deviations /. | Restrctions
RN “ Version: Modlflcatwns of Standard) R
Elec'trical. VDE 0285-525-2-83 ~ Mehradrige Leitungen mit vernetzter
engineering |y N 50525-2-83:2012-01 | Silicon-lsolierung.
EN 50525-2-83:2011
Elec.trica I_ VDE 0285-525-3-11 - Teil 3-11: Starkstromleitungen mit
engineering DIN EN 50525-3-11:2012-01 verbessertem Verhalten im Brandfall
EN 50525-3-11:2011 ~ Flexible halogenfreie, raucharme
Leitungen mit thermoplastischer
//.i Isolierung.
Electrical” VDE 0285-525-3-21 — Teil 3-21; Starkstromleitungen mit
engmeermg DIN EN 50525-3-21:2012-01 verbessertem Verhalten im Brandfall
EN 50525-3-21:2011 — Flexible halogenfreie, raucharme
- Leftungen mit vernetzter Isolierung.
Electrical VDE 0285-525-3-31 ~ Teil 3-31: Starkstromleitungen mit
engineering DIN-EN 50525-3-31:2012-01 verbessertem Verhalten im Brandfall
EN 50525-3-31:2011 — Halogenfreie, r_aucharme.Ader— und
Verdraht-ungsleitungen mit
thermoplastischer Isolierung.
Eleqtrical VDE 0285-525-3-41 —Teil 4-31: Starkstromleitungen mit
engineering DIN EN 50525-3-41:2012-01 verbessertem Verhalten im Brandfall
EN 50525-3-41:2011 — Halogenfreie, raucharme Ader- und
) Verdrahtungsleitungen mit vernetzter
isolierung.
Electricalﬁ VDE 0262 Installationskabel mit isclierungen aus
Engineering DIN VDE 0262:2004-01 vernetzten Polyethylen und Mantel aus
thermoplastischem PVC mit
Nennspannung 0,6 / 1 kV.,
Electrical DIN VDE 0276-603:2010-03 | Starkstromkabel
engineering  |ype 0276-603 — Teil 603: Energiekabel mit ‘
Nennspahnung E
b 603:200
H 7 0,6/ 1KkV.
Electrical DIN VDE 0276-604:2008-02 Starkstromkabel
enginecring VDE 0276-604 — Teil 603: Energiekabel mit
Nennspannung 0,6 / 1 kV mit
HD 604:2005 ‘
verbessertem Verhalten im Brandfall fii
Kraftwerke. i\
L

Period of validity; 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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__T"és_i_ing_: ﬂeld :

S Standardl
. In House Procedurel
~Version '

T;tie of Standaré or In- House Procedure
- (De\natlons I T
Modlflcatlons of Standard}

T_.éS_tf Rarige /

r Resfri__ctiq_njs

Test methodes

Electrical |EC 60332-1-1 (2004-07) Ed. 1.0 | Tests on electric and optical fiber cables
engineering | ec 60332-1-2 (2004-07) Ed. 1.0 |under fire conditions
IEC 60332-1-3 (2004-07) £d. 1.0 |~ 1-1 Test for vertical flame propagation
DIN EN 60332 -1-1:2005-06 for a single insulated wire or cable -
- |DIN EN 60332 -1-2:2005-06 Apparatus
) - 1-2 Procedure for 1 kW pre-mixed flame
DIN EN 60332 -1-3:2005-06 N
—1-3 Procedure for determination of
VDE 0482-332 -1-1 flaming droplets/particles.
VDE 0482-332 -1-2 Prifungen an Kabeln, isolierten Leitungen
VDE 0482-332 -1-3 und Glasfaserkabeln im Brandfall,
Electrical VDE 0432 - 1:2011-10 Hochspannungs-Priiftechnik
engineering Allgemeine Festlegungen zu
Priifbedingungen.
Electrical VDE 0432 - 2:2011-10 Hochspannungs-Prilftechnik Messsysteme,
engineering
Electrical VDE 0472 - 401 Prifung an Kabel und isolierten Leitungen
eNENCEring | piN 57472-401:1984-06 AuBenmafe.
Electrical VDE 0472 - 402 Priifung an Kabel und isolierten Leitungen.
engineering DIN 57472-402:1984-06 Wanddicke sowie Dicke von
Bewehrungsdrihten und —bindern,
Electrical VDE 0472 -1 Priifung an Kabel und isolierten Leitiingen ;
eNgIneering | N vDE 0472 -1:1987-06 Aligemeines. )
Electrical VDE 0472 - 505:1983-04 Prifung an Kabel und isolierten Leitungen. | &
engineering DIN 57472-505 Verlustfaktor, dielektrische Verlustzahl \
und Ableitung.
Electrical VDE 0472 - 508 Priifung an Kabel und isolierten Leitungen. \\‘
engineering DIN VDE 0472-509:1986-10 Spannungsfestigkeit bei Kabeln und ‘
Leitungen, isolierten Schaltdrihten und
Schniiren fiir Fernmeldeanlagen.
Electrical VDE 0472 - 512 Priifung an Kabel und isolierten Leitungen.
engineering DIN VDE 0472-512:1985-05 Widerstand zwischen Schutzleiter und
Leitschicht.
Electrical VDE 0472 — 604:1985-05 Priifung an Kabel und isolierten Leitungen
engineering Dichtheit von Kabelménteln. i

DIN VDE 0472-604

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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VDE 0473-497
EN 50497:2007

Woeichmacher-ausschwitzungen bei PVC-
isolierten und —ummantelten Kabeln und
Leitungen.

S el Standard/ S Tltle of Standard or In- House Procedure"{_ Test Ran e/
Testing _ﬁ._e'_dj ;'- . In House Procedure / U {Deviations / T Restrictfms
R “Version Modifications of Standard)

Electrical VDE 0472 - 605 Priifung an Kabel und isolierten Leitungen

ENgINEENNE | niN VDE 0472-605:1985-01 Abrieb.

Electrical DE 0472 - 613 Prisfung an Kabel und isolierten Leltungen

engineering DIN VDE 0472-613:1986-03 Weiterreilwiderstand.

Electrical VDE 0472 - 626 Priifung an Kabel und isolierten Leitungen

engineering | piN 57472-626:1983-01 Reifldnge.

Electrical -« | DN EN 50497:2008-11 Empfohlenes Priifverfahren zur

engineert Einschadtzung des Risikos von

DIN EN 60811 - 301:2012-12
EN 60811 - 301

IEC 60811 — 301 {2012-03) Ed.

1.0

Eléctrical VDE 0473-811-100 Electric and optical fibre cables
engineering DIN EN 60811 — 100:2012-12 — Test methods for nen-metallic materials

EN 60811 — 100:2008 — Part 100: General.

1EC 60811 — 100 {2008-03) Ed. 1.0
Electrical VDE 0473-811-201 Electric and optical fibre cables — Test
engineering DIN EN 60811 - 201:2012-12 methods for non-metallic materials

EN 60811 - 201 - P'art 20?: Gen.eral tests — Measurement

of insulation thickness,

IEC 60811 — 201 {2012-03} Ed. 1.0 |
Electrical VDE 0473-811-202 Electric and optical fibre cables — Test
engineering DIN EN 60811 — 202:2012-12 methods for non-metallic materials

EN 60811 - 202 - Par.t 202: General tests - Measurement

of thickness of non-metallic sheath.

IEC 60811~ 202 (2012-03) Ed. 1.0
Eiectrical. VDE 0473-811-203 Messung der AuRenmaRe. B
ENgINEENNE 11N EN 60811 —203:2012-12

EN 60811 - 203

IEC 60811 — 203 (2012-03) Ed. 1.0
EIectrEcaI‘ VDE 0473-811-301 Electric and optical fibre cables — Test
engineering methods for non-metallic materials

— Part 301: Electrical tests — Measurement | ' -

of the permittivity at 23 °C of filling
compounds

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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engineering

DIN EN 60811 -401:2012-12
EN 60811 - 401
IEC 60811 — 401 {2012-03) Ed. 1.0

— Test methods for non-metallic materials
— Part 401: Miscellaneous tests — Thermal
ageing methods — Ageing in an air oven.

e B Standard / Tltle of Standard orn- House Procedure 1y
e e T TestRange/
Testing field | . In I-iouse Procedure / {Devnatlons/ ; Restnctions
i G LU ersion Modlflcatlons of Standard)
Elec.trical‘ VDE 0473-811-302 Electric and optical fibre cables
engineering DIN EN 60811 - 302:2012-12 — Test methods for non-metallic materials
EN 60811 - 302 — Part 302: Elect.rl'cal tests : Measurement
of the d.c. resistivity at 23 °C and 100 °C of
{EC 60811 — 302 {2012-03) Ed. 1.0 fillin
g.
Electrical VDE 0473-811-401 Electric and optical fibre cables

Etectmcal
engineermg

VDE 0473-811-402

DIN EN 60811 - 402:2012-12

EN 60811 - 402

IEC 60811 - 402 (2012-03} Ed. 1.0

Electric and optical fibre cables - Test
methods for non-metallic materlals

— Part 402: Miscellaneous tests — Water
absorption tests.

Electrical
engineering

VDE 0473-811-404

DIN EN 60811 - 404:2012-12

EN 60811 - 404

|EC 60811 — 404 (2012-03) Ed. 1.0

Electric and optical fibre cables — Test
metheds for non-metallic materials

— Part 404; Miscellaneous tests — Mineral
oil immersion tests for sheaths.

Electrical
engineering

VDE 0473-811-405

DIN EN 60811 - 405:2012-12

EN 60811 - 405

IEC 60811 — 405 (2012-03) Ed. 1.0

Electric and optical fibre cables — Test
methods for non-metallic materials

— Part 405: Miscellaneous tests — Thermal
stahility test for PVC insulations and PVC
sheaths.,

DIN EN 60811 - 407:2012-12
EN 60811 - 407
IEC 60811 —407 (2012-03) Ed. 1.0

Eleetrical_ VDE 0473-811-406 Electric and optical fibre cables — Test N \\
engineering DIN EN 60811 - 406:2012-12 methods for non-metallic materials \
EN 60811 - 406 - Pert 406: Mlscellaneous.tests -
Resistance to stress cracking of
IEC 60811~ 406 (2012-03) Ed. 1.0 0 othylene and polypropylene
compounds.
Elec.trical. VDE 0473-811-407 Electric and optical fibre cables - Test
engineering methods for non-metallic materials

— Part 407: Miscellaneous tests —
Measurement of mass increase of poly-

Period of validity: 2015-11-11 to 2020-11-10
Date of issue; 2015-11-11
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engineering

DIN EN 60811 - 408:2012-12
EN 60811 - 408

IEC 60811 — 408 (2012-03) Ed.

1.0

methods for non-metallic materials

~ Part 408: Miscellaneous tests — Long-
term stability test of polyethylene and
polypropylene compounds.

SR S A Standard/ Tltie of Standa;’d orIn- House Procedure
i : - ITest Range /
Testing field In House Procedure/ (Dewatlons/ | Restrictions
R \lersnon : Mod}flcatzons of Standard) PR
Electrical VDE 0473-811-408 Electric and optical fibre cables — Test

DIN EN 60811 - 505:2012-12
EN 60811 - 505

IEC 60811 — 505 (2012-03} Ed.

1.0

Flectrical VDE 0473-811-409 Electric and optical fibre cables — Test
engineering DIN EN 60811 - 409:2012-12 methods for non-metallic materials
EN 60811 - 409 - Part 409: Mlsceilaneous.te.sts e L9ss of .
mass test for thermoplastic insulations and
{EC 60811 — 409 (2012-03) Ed. 1.0 sheaths.
Electncal VDE 0473-811-501 Electric and optical fibre cables — Test
engmeermg DIN EN 60811 - 501:2012-12 methods for non-metallic materials
J EN 60811 - 501 —Part 5‘0'1: Mechanical ts:-sts —Tests for
/_/ determining the mechanical properties of
) IEC 60811 — 501 (2012-03) Ed. 1.0 ,5yjating and sheathing compounds.
Electrical VDE 0473-811-502 Electric and optical fibre cables — Test
engineering 1\ N 60811 - 502:2012-12 methods for non-metallic materials
EN 60811 - 502 ~Part 592: Me'chanlcal tests — Shrinkage
test for insulations.
JEC 60811 ~ 502 {2012-03) Ed. 1.0
Electrical VDE 0473-811-503 Electric and optical fibre cables — Test
engineering  inn EN 60811 - 503:2012-12 methods for non-metatlic materials
EN 60811 - 503 — Part 503; Mechanical tests - Shrinkage
test for sheaths.
{EC 60811 — 503 (2012-03) Ed. 1.0
Electrical VDE 0473-811-504 Electric and optical fibre cables —Test
engineering N en 60811 - 504:2012-12 methads for non-metallic materials
EN 60811 - 504 — Part 504: Mechanical tests - Bendlmg
tests at low temperature for insulation and
{EC 60811 ~ 504 (2012-03) Ed. 1.0 sheaths.
Electrical VDE 0473-811-505 Electric and optical fibre cables
engineering — Test methods for non-metallic materials

— Part 505: Mechanical tests — Elongation
at low temperature for insulations and
sheaths.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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DR Standard/ o Tltle of Standard or In- House, Prncedure TestRane/
Testing field - In House Procedure/ e (Dewations/ Réstﬁ:c'tiihé'
IR R . TVersion | Modlflcatmns of Standard) e
Electrical. VDE 0473-811-506 Schlagprufung bei niedrigen Temperaturen
engineering DIN EN 60811 - 506:2012-12 fiir Isolierhiillen und Méntel.
EN 60811 - 506 Electric and optical fibre cables — Test
methods for non-metallic materials
IEC 60811 —506 (2012-03) Ed. 1.0
( ) — Part 506: Mechanical tests — Impact test
at low temperature for insulations and
sheaths.
Electrical VDE 0473-811-507 Electric and optical fibre cables ~ Test
engineering DIN EN 60811 - 507:2012-12 methods for non-metallic materials
EN 60811 - 507 — Part 507.: Mechamca'l tests — Hot set test
for cross-linked materials.
/ {EC 60811 — 507 (2012-03) Ed. 1.0
Electri¢al  |yDE 0473-811-508 Electric and optical fibre cables — Test
ciggm%rmg DIN EN 60811 - 508:2012-12 m;ti:tog(s) z;‘orM nor:]—mgtalliic mateprials
) / EN 50811 - 508 art 508: echanica tests. ressure
_ test at high temperature for insulation and
|EC 60811 — 508 (2012-03) Ed. 1.0 speaths.
Elec'trical VDE 0473-811-509 Electric and optical fibre cables — Test
engineering |y pr 60811 - 509:2012-12 methods for non-metallic materials
EN 60811 - 509 - P.art 509: M.echanlf:al tests — Test for
resistance of insulations and sheaths to
IEC 60811 —509 (2012-03) Ed. 1.0 cracking (heat shock test).
Electrical VDE 0473-811-512 Electric and optical fibre cables — Test
engineering DIN EN 60811 - 512:2012-12 methods for non-metallic materials
EN 60811 - 512 - Part.512: Mechanical tests — Methods
specific to polyethylene and polypropylene
IEC 60811 — 512 (2012-03} Ed. 1.0 compounds — Tensile strength and
elongation at break after conditioning at
elevated temperature.
\\
Electrical VDE 0473-811-513 Electric and optical fibre cables — Test '
engineering 1o En 60811 - 513:2012-12 methads for non-metallic materials
EN 60811 - 513 - Par.t‘513: Mechanical tests ~ Methods "
specific to polyethylene and polypropylene
IEC 60811 — 513 (2012-03) Ed. 1.0 (mo0unds — Wrapping test after
conditioning,

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Testing field :-_ _ '“'HWSE P"OCEdU"e/  (Deviations / Restrlctlins
T ' “Version 0 S Modaflcatlons of Standard) : :
Elec.trical. VDE 0473-811-605 Flectric and optical fibre cablés ~ Test
engineering DIN EN 60811 - 605:2012-12 methads for non-metallic materials

-~ Part 605: Physical tests — Measurement
of carbon black and/or mineral filler in
polyethylene compounds,

EN 60811 - 605
IEC 60811 — 605 (2012-03) Ed. 1.0

Elec.tricaf VDE 0473-811-606 Electric and optical fibre cables - Test
engineering DIN EN 60811 - 606:2012-12 methods for non-metallic materials
~ Part 606: Physical tests — Methods for

EN 60811 - 606 L .
determining the density.

IEC 60811 — 606 {2012-03) Ed. 1.0

ef’rl

Accessories for power cables with rated voltages up to 30 kV

f’eCt “§3l DIN EN 61442:2006-01 Test methods for accessories for power
7g§neermg VDE 0278-442 cables with rated voltages from 6 kV {Um =
s =
{ EN 61442:2005 7,2 kV] up to 30 kV (Um = 36 kV).

IEC 61442 (2005-03) Ed. 2.0

Electrical‘ VDE 0278 - 629-1 Priiffanforderungen fiir Kabelgarnituren fiir

engineering |, viDE 0278-629-1:2009-07 extrudierte Kunststoffkabel mit einer
Nennspannung von 3,6 / 6 (7,2} kV bis

HD 629.1:2008

20,8 /36 (42) kv,

—Teil 1: Kabel mit extrudierter

Kunststoffisolierung.

Electrical VDE 0278 - 629-2 Priifanforderungen fiir Kabelgarnituren fir
engineering | o vDE 0278-629-2:2009-07 extrudierte Kunststoffkabel mit einer
Nennspannung von 3,6 / 6 (7,2) kV bis
20,8 / 36 (42) kv,

~Teil 2: Kabel mit massegetrénkter
Papierisolierung.

HD 629.2:2008

Elec‘trical. VDE 0279 teitungs-Garnituren des Berghaus unter \\
engineering DIN 57279:1982-10 Tage Muffen (UO/U) = 0,6/ 1 kV.

Eiec.trical. DIN EN 61238-1:2004-03 Compression and mechanical connectors
engineering VDE 0220-100 for power cahles for rated voltages up to

30 kV (Um =36 kV)

IEC 61238-1{2003-05) Ed. 2.0
( ) - Part 1: Test methods and requirements.

Electrical DIN V 47640 Verbindungsmuffen aus o
engineering wirmeschrumpfendem Kunststoffschlauch | - = 17 %
fiir Kunststoffisolierte Starkstromkabel mit [ . - * | ‘o

Nennspannung 0,6 / 1 (1,2} kV.

period of validity: 2015-11-11 to 2020-11-10 - Translation - \ §

Date of issue; 2015-11-11
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((DAkkS

Deutsche
Akkreditierungsstelle

Testngild |

Standard /
In i-louse Procedure /
© 7 Version

Tltle qf Standard or In- House Procedure
(De\natlons/ -
Modlflcatlons of Standard)

| T.#.sﬁi Range /
Restrictions

Power cables and Accessories for power cables wi

th rated voltages up to 400 kV (Um < 420 kV)

N S
engineering

DIN VDE 0265:1995-12

Electrical DIN VDE 0276—632:1999-05 Kabel mit Isolierung aus vernetztem
engineering HD 632 $1:1996 Polyethylen und ihre Garnituren fir
Nennspannung von 30 bis 150 kV.
E!EC“"CQ[ DIN VDE 0276—633:1999-05 Niederdruck Olkabel und ihre Garnituren
engineering HD 633 51:1997 fiir Nennspannungen bis 220 kV.
EIECUiCE" DJIN VDE 0276 — 634:1999-05 - Gasinnendruckkabel und ihre Garnituren
engineering HD 634 $1:1997 fiir Nennspannungen bis 220 kV.
Eiecltricai DIN VDE 0276 —635:1999-05 Gasaufendruckkabel und ihre Garnituren
engineering HD 635 $1:1997 fiir Nennspannungen bis 220 kV.
Electrical VDE 0265 Kabel mit Kunststoffisolierung und

Bteimantel fiir Starkstromanlagen.

Electrical

DIN VDE (0276-627:2006-09

) VDE 0266 Starkstromkabel mit verbessertem
gngineering DIN VDE 0266:2006-03 Verhalten im Brandfall.
Electrical VDE 0271 Kabe!; Starkstromkabel mit Isolierung und
engineering DIN VDE 0271:2008-02 Mante] aus thermoplastischem PVC und
' Nennspannungen bis Uo/U (Um): 3,6 /
6 (7,2} kV.
Eledtrical VDE 0276 - 605 Starkstromkabel Ergénzende |
engineerng  1piN VDE 0276-605:2008-02 Pritfverfahren.
Electrical VDE 0276 - 620 Energieverteilungskabel mit extrudierter
engmeering DIN VDE 0276-620:2010-11 Isolierung fiir Nennspannungen Uo/U: \\
3,6 /6 kV bis 20,8 / 36 kV.
Electrical. VDE 0276 - 621 Energieverteilungskabel mit getrénkter \
engineering DIN VDE 0276-621:1997-05 Papierisolierung fiir Mittelspannung. ‘
E[ectricai_ VDE 0276 - 622 Starkstromkabel mit Nennspannungen :
engineering DIN VDE 0276-622:2006-05 VOF¥3,6 / 6 (7,2) kV bis 20,8 / 36 (42) kV mit
verbessertem Verhalten im Brandfall fir
Kraftwerke.
Electrical VDE 0276 - 626 Isolierte Freileitungsseile fiir oberirdische
Engineering DIN VDE 0276-626:1997-01 Verteilungsnetze mit Nennspannung Uo/U
‘ {Um): 0,6 / 1 (1,2) kV.
Electrical VDE 0276 - 627 Vieladrige und vielpaarige Kabel fir die
engineering Verlegung in Luft und in Erde.

period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Deutsche
Akkreditierungsstelle

(( DAkkS

_ ehgine}pring

IEC 60141-2 (1967-01) Ed. 1.0

e Standard / Tltla of Standard or in House Procedure
e y - _,_.TestRange/
Testing field.. | - - House Procedure / L RN (DEVIHtIOHS/ L Restr:ctmns
Soennin \!ers:on Modlflcations of Standard) :
Eieatrical_ VDE 0279 Leitungsgarnituren des Bergbaus unter
engineering  \p 1y 50279:1982-10 Tage, Muffen 1 kV.
Eleatrical VDE 0278-393 Priifverfahiren und Prifanforderungen fiir
engineering DIN EN 50393:2006-11 die Garnituren von Verteilerkabeln mit
N 50393:2006 Nennspannung von 0,6 / 1,0 {1,2) kV.
Elec.trical. IEC 60141-1 (1998-08) Ed. 3.0 Tests on oil-filled and gas-pressure cables
engineering and thelr accessories
— Part 1: Oil-filled, paper-insulated, metal-
, sheathed cables and accessories for
alternating voltages up to and including
400 kv.
Electrical Tests on oil-filled and gas-pressure cables

and their accessories.

~ Part 2: Internal gas-pressure cables and
accessories for alternating voltages up to
275 kv,

"' >
Electrical

IEC 60141-3 {1967-01) Ed. 1.0 Tests on oil-filled and gas-pressure cables
engineering and their accessories.
— Part 3: External gas-pressure (gas
compression) cables and accessories for
alternating voltages up to 275 kV.
Electrical EC 60141-4 {1990-10) Ed. 1.0 |Tests on oil-filled and gas-pressure cables N
engineering and their accessories.
- Part 4: Oil-impregnated paper-insulated
high pressure oil-filled pipe-type cables
and accessories for alternating voltages up
to and including 400 kv.
Electrical |EC 60840 (2011-11) Ed. 4.0 Tests for power cables with extruded
engineering insulation for rated voltages above 30 kV
{Um =36 kV) up to 150 k¥ {Um = 170 kV).
Electrical IEC 60055-1 {2005-05) Ed. 5.1 Paper-insulated metal-sheathed cables for
engineering rated voltages up to 18 / 30 kV {with cop-

per or aluminum conductors and excluding R

gas-pressure and oil-filled cables)
— Part 1: Tests on cables and their
accessories.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Translation -
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Deutsche

Akkreditierungsstelle

Standard I

_ -r_ésf‘ Range /

engir;eéring

kV {Um =1,2 kV) up to 30 kV (Um = 36 kV)
— Part 2: Cables for rated voltages from 6
kV (Um =72 kV) up to 30 kV (Um =36 kV.

ke _ : ] Tltle of Standard or In House Procedure
_Te'st'_in__g,'f_ié_l_'d ' In- House Procedure I ' i (Demat:ons / ' g | Restrictions
T R i \Iers:on S Modiflcatlons of Standard) - e
Electrical IEC 60055-2 (2005-02) Ed. 1.0 Paper-insulated metal-sheathed cables for
engineering rated voltages up to 18 / 30 kV {with cop-
per or aluminium conductors and exclude-
ing gaspressure and ail-filled cables).
- Part 2: General and construction
requirements,
Electrical EC 60502-1 {2009-09) Ed. 2.0 Power cables with extruded insulation and
engineering their accessories for rated voltages from 1
kv (Um = 1,2 kV) up to 30 kV {Um = 36 kV)
- Part 1: Cables for rated voltages of 1 kV
., (Um =12 kv) and 3 kV {Um = 3,6 kv).
£Iectricgl"; IEC 60502-2 {2014-02) Ed. 2.0 Power cables with extruded insulation and
their accessories for rated voltages from 1

IEC 60502-4 {2010-12) Ed. 3.0

Power cables with extruded insulation and
their accessories for rated voltages from 1
kV (Um = 1,2 kV} up to 30 kV {Um = 36 kV)
— Part 4: Test requirements on accessories
for cables with rated voltages from 6 kv
{Um=7,2 kV) up to 30 kV (Um = 36 kV).

Electrical
engineering

VDE 0276-2067
DIN IEC 62067:2013-08
IEC 62067 (2011-11) Ed. 2.0

Starkstromkabel mit extrudierter
Ischerung und ihre Garnituren fiir
Mennspannungen tiber 150 kV (Um =170
kV} bis einschlieRlich 500 kv {Um = 550 kV}

Power cables with extruded insulation and
their accessories for rated voltage above
150 kV {Um = 170 kV) up to 500 kV {Um =
550 kV) - Test methods and requirements.

~ Prifverfahren und Anforderungen. q

Electrical
engineering

|EC 60227-2 (2003-04) Ed. 2.1

Eiectrical test methods for electric cables.
— Part 1: Electrical tests for cables, cords
and wires for voltages up to and including
450V /750 V.

Electrical
engineering

VDE 0481 - 885-2
DIN EN 60885-2
IEC 60885-2 (1987-03) Ed. 1.0

Priifung an Kabeln und isolierten
Leitungen; Teilentladung.

Electrical test methods for electric cables.

- Part 2: Partial discharge tests. ...~

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Deutsche

Akkreditierungsstelle

Standard /

Tltle of Standard or ln House Procedure :

- Tesf _Réjnéj_e'/'

/
VDE 0473-396

“| DIN EN 50396:2006-07

EN 50396:2005

Niederspannungskabel und -leitungen.

Testmg ﬁeld in House Procedure / s i (Dewatlons/ Reatristicns:
R Versmn ' Modlficatlons of Standard) AR
Elecltrical' VDE 0481 - 885-3 Prufung an Kabeln und isolierten
engineering |,y EN 60885-3 Leitungen; Teilentladung an extrudierten
IEC 60885-3 (2015-04) Ed. 2.0 Kabelidngen.
Electrical test methods for electric cables.
- Part 3: Test methods for partial discharge
measurements on lengths of extruded
power cables.
Eiec'trical. VDE 0473-229 Tests on cable oversheaths which have a
engineering DIN EN 60229:2009-04 special protective function and are applied
EN 60229:2008 by extrusion.
JEC 60229 {2007-10) Ed. 3.0
Electrical VDE 0481-395 ‘ Elektrische Priifung fir
engineering |y EN 50395:2006-07 Niederspannungskabel und -leitungen.
| 50395:2005
Electrical . Nicht-elektrische Priifverfahren fiir

engineering

Connector Systems for Power Distribution

Systems Above 600 V.

Electrica VDE 0481 -230 impulse tests on cables and their
Engineering |1y EN 60230:2003-03 accessories.
EN 60230:2002
I[EC 60230 {1966-01) Ed. 1.0 /i
Electrical. IEEE 48:2009 IEEE Standard for Test Procedures and
engineering Requirements for Alternating-Current
Cable Terminations Used on
Shielded Cables Having Laminated \!
Insulation Rated 2.5 kV through
765 kV or Extruded Insulation Rated
2.5 kV through 500 kV.
Electrical |EEE 404:2012 IEEE Standard for Extruded and
engineering Laminated Dielectric Shielded Cable
Joints Rated 2500 V to 500.000 V.
Electrical IEEE 386:2006 IEEE Standard for Separable Insulated

period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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(( pAKS

Deutsche

Akkreditierungsstelie

e I Standard / T;tle of Standaré or.in- House Prncedure
BEPRE U R s 1 Test Range /
Testing field | .~ In House Procedure / (De\natmns/ | Restrictions
S ' Versmn ‘ . ndlflcatlons of Standard) AR ns

Electrical |EEE 592:2007 IEEE Standard for Exposed Semiconducting

engineering Shields on High-Voltage Cable Joints and

Separable Connectors.

period of validity: 2015-11-11 to 2020-11-10
Date of issue; 2015-11-11
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Technical responsibility for the test reports:

Approval: Technical verification:

Herr Dipl.-Wirt.-Ing. Rainer Schiller Herr Dipl.-ing, Winfried Moritz
Herr Dipl.-Ing. Hannes Zinnbauer Herr Dipl.-ing. Klaus Vaterrodt
Herr Dipl.-Ing. Detlef Jegust Herr Dipl.-Ing. liirgen Wittwer

Herr Dipl.-Ing. Detlef Jegust
Herr Dipl.-Ing. Uwe Fischer
Herr Dipl.-Ing. Michael Scheide
R Herr Dipl.-ing. Matthias Schréder-Heske
' Herr Dipl.-Ing. Carlos Pereira
' Herr Dipl.-ing. Martin Briiggemann
Herr Ronny Baumgart

Period of validity: 2015-11-11 to 2020-11-10 - Translation - 42/42

Date of issue: 2015-11-11
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4
Yye npeanoXeHoTo oﬁopynBaHe B npoulenypara oTropaps Ha MUHUManHure
TeXHUYeCKH U3UCKBAHKA Ha Bbanoxurens

_ Az, ponynoanucaHuaT Ctoun Kones CTounoe, 8 ka4eCTBOTO MU Ha npeacTasnsAsall
,CTapT-UHxeHepuHr” Afl, y4acTHUK B OTKpUTa npouefypa 3a Bb3naraHe Ha oblecTaeHa
noptuka ¢ ped. Ne PPD18-103 u npegmet: “MogepHusauma (peTpoduTt) Ha BL3NOBU
pasnpegenuTenty ctaHumm 20 (10) KV v uarpaxaane Ha Bepury Ha TenemexaHuka’,

BEKNAPUPAM HE:

1. TpeanoxexoTo 0T Hac oBopyaBaHe B npolefypara 3a noauuns , Tokos uamepsaTteneH
TpaHcthopmarop 12 kV, 400/5/5 A 3a mOHT/paHe Ha 3akpuTo® oTrosapst Ha
MUHUMAIHATE TEXHUYECKA U3NCKBAHIA Ha BbanoxuTens, nocoveHn B Tabnvua 5.

2. [locTassHWUTE OT Hac maTtepuanu, anapaTtypa, oBopyzBaHe U CLOPBKEHUA OTrOBAPAT
Ha FOCOMEHWTE OT BbL3NOXUTENA B AOKYMEHTaUWATA 33 ydacTue CTaHfapTv 3a
M3MbRAHEHWE HA nopbYKaTa.

3. MpepnoxeHuTe OT HAc martepvany, anapatypa, obopygsaHe W ChOPBXEHUA Ca C
TEXHUYECKN XapaKTEepPUCTMKN U FoKa3aTenu, KOUTO CLOTBETCTBAT Ha TeXHUYeckuTe
XapaKTEpUCTAKM 1 MOKA3aTenu, MOCOMEHW OT BbINIOXUTENs 3a W3MbNHeHVEe Ha
nopbuKaTa B JOKYMEHTALMATA 3a ydacTue.

WndbopmupaH CbM, H4e BB3NOXUTENAT (BKITIOMUTENIHO Ype3 HEroBuA NOMOLLEH opraH, a
WMEHHO HasHaYeHaTa 3a NpoBexaHe Ha NopbLYKaTa oLeHUTeNHa Komucus) e obpaboTsa U
CbXpaHABA NMWMHMTE MU [aHHW, NOCOYEHW B HacToAWaTa fAeKnapauus, 3a uenute Ha
npoBesEaHe Ha obLLecTBeHaTa NoPLYKa, KaTo 3a LienTa We npesnpueme BCULkin HeobXoAumMm
criopea felicTBalaTa HopMaTUBHa ypenba Mepku 3a 3aluuTa Ha fUdHUTE MIt JaHHW.

Rara 17.12.2018 r. nognine » NEYAT: QSSCHOBaHme un.36a an.3 ot

Mpedcedamen Ha CheenTa Ha CUPERMOpaITe
Ha ,,Cmapm-HAuxenepunz” Al

~



SIEMENS Technical Specification No :2-A359-305

280 M10x15
s ,é-—
Ve -\
l 2
- | = =N =

| M8 - i 8

! T |
| [ @
z e - T
z .
3 I / i
z 193 . =]
§ 3 od 148
&) 343
i
a) 211
=
a /‘ SECONDARY
& TERMINAL , M5
o 10 max. 7 TERMINAL
~ ™~
< -
E _
£ " BEGISIKLIK |
g ’ TEKNIK BORO |
o 135 135 15 i_cmh 23/06/2011‘
w0
g 270
N
Ltt
=
=
a N
5 I
v TORQUE

SCREW

= ! Nm
L9
E l M5 4
< | M8 16-20
1 N0 30-40
g
- Lol
¢
% SECONDARY TERMINAL'S DETAIL
¥
iz
&
ol
il
LLE
Sj OTY § DESCRIPTION POS | BIMENSIONS WEIGHT PART OR DIK NO. MATERIAL
<
% ND |DATE NAME MODIFICATION J 108-11-10|AYSE |Procedure no changed
§ G |05-01-09 | ARZU [Base plate dimension changed, K | 16-02-11}AYSE |Secondary terminals changed.
; H §10-07-09 | NiL |Secondary terminals changed.
% 1 |40-07-08 | NIt |Second plate code canceled. PLATE CODE M PLK TRF ST 50
HES R12
it g BLOCK TYPE VOLTAGE TRANSFORMER 417
2 SCALE SIEMENS
2) 1:5 REPLACES THE DRAWING NO. DR'N \\\[x\
& " . W'D
3 | | ALCE OLCU TRAFO T
[&3
2 | | MT | I | INFORMATION | ]




4M Protective and Measuring Transformers

Medium-Voltage Equipment
Selection and Ordering Data

Catalog HG 24 - 2009

Answers for energy.

TR AT

T



2

Siemens HG 24 - 2009

G

R-HG25-05tlE




A Prgiecties 2od Mersuring Traesiormans Contents

Cantents Page
4M Protective and * Description 5
Measuring Transformers  Geren 6
¢ Construction and mode of operation 7
Medium-VoItage Equipment :_:E_ Current transformers 8
Voltage transformers 12
talog HG 24 - 2009
Ca 9 Ambient conditions and dielectric strength 14
Partial discharge measurement and standards 15
Invalid: Catalog HG 24 - 1994
3 Equipment Selection 17
Ordering data and configuration example 18
Product overview of current transformers 19
. Selection of current transfarmers 20
Product overview of voltage transformers 62
Selection of voltage transformers 63

_ Technical Data 69

Current transfermers 70

Valtage transformers 78

- Annex 83
Inguiry form 84
Configuration instructions 85

£ Configuration aid Foldout page

Siemens HG 24- 2009 3

& w0l 7



4

Siemens HG 24 - 2009

g oo

Al Protestian o

brzgoosies Tenosbaena




peiteres Description

Contents
Contents Page
Description 5
General 6

Canstruction and mode of operation:
Types of construction
ApprovalsiCertifications

Current transfarmers:

Glossary of terms 8
Measuring current transformers 9
Protective current transformers 9
Multi-ratic current transformers 9
Performance in the event of overcurrent 10
z Operation and earthing 10
é Voltage detecting system 11
Industrial application: Refinery Voltage transformers:
Glossary of terms 12
Multi-ratio 13
Operaticn and earthing 13
Relaxation oscillations 13
Ambient conditions 14
Bielectric ﬁtrength 14
Partial discharge measurement 15
Standards 15

SiemensHG 24-2002 5

LKoY o=



Description A PR OE 2o
General

Protefzctive and Measuring Transformers - The Adaptable

The task of instrument transformers is to transform high with evaluable signals, which enable the protection device
currents and voltages proportionally and in-phase into to e.g. trip a switching device depending on the situation.
small current or voltage values for measuring or protec- Furthermore, they isolate the connected measuring or
tion purposes. So they are used either to measure and protection equipment electrically from live parts of the

record the transmitted power or to feed protection devices  switchgear.

Current transformer Voltage transformer

R-HG24-051.1f

Current transformers can be regarded as transformers work-  Voltage transformers contain only ene magnet care and

ing in short-circuit, with the full normal current fiowing are normally designed with one single secondary winding.
through their primary side. Davices connected on the sec- If necessary, earthed (single-phase) voltage transformers
ondary side are series-connected, Current transformers can are provided with an additional residual voltage winding
have several secondary windings with magnetically sepa- (earth-fault winding) beside the secondary winding

rated cores of the same or different characteristics. They can,  (measuring winding),

for example, be equipped with two measuring cores of dif- In contrast to current transformers, voltage transformers
ferent accuracy class, or with measuring and protection must never be short-circuited on the secondary side. The
cores with different accuracy limit factors. earth-side terminal of the primary winding is effectively
Due to the risk of overvoltages, current transformers must ~ earthed in the terminal box, and must not be removed in
not be operated with open secondary terminals, but only in operation,

short circuit or with the burden of the measuring equipment.

6 Siemens HG 24 - 2009

R-HG24-D52.4




Types of construction

Protective and measuring transformers are designed in dif-
ferent types of construction for the multiple installation re-
quirements and operating conditions they are subjected to.
They are electrical devices which convert primary electrical
values — currents or voltages — into proportional and in-phase
values that are adequate for the connected devices such as
measuring instruments, meters, protection relays and simk
lar. A distinction is made here between current and voltage
transformers.

The following transformer types are available for selection in
this catslog:

Current transformers

+ Indoor support-type current transformer in block-type
design

« Indoor support-type current transformer in single-turn
design {e.q. bar-primary transformer)

+ Indoor hushing-type current transformer in single-tum
design

« Indoor bar-primary bushing-type current transformer
= Outdoor support-type current transformey

Valtage transformers

« Earthed {single-phase) or unearthed (double-phase)
indoor transformers in different sizes

» Earthed (single-phase) or unearthed {double-phase)
outdoor transformers in different sizes

The transfarmers offered in the selection are only a part of
the possible variations. If the transformer required is not
shown, please clarify the feasibility with the responsible
sales partner or the order processing department in the
Switchgear Factery Berlin. The same applies to transformers
according to the ANSI standard.

Approvals/Certifications

In Germany, instrument transformers may only be used

for commercial purposes, such as hilling metering of elec-
tricity, if they have been approved once (type approvaf) by
the Physikalisch-Technische Bundesanstalt (PTB) (Federal
Physical-Technical Institute), and if every transformer is cal-
brated by an officially recognised inspecting authority.

Calibration is done hy a calibration office, or by the trans-
former manufacturer on behalf of a calibration office. The
test is documented by means of a test mark as well as a cali-
bration certificate.

The calibration costs are charged in accordance with the offi-

cial scale of fees,

gob

Description
Construction and mede of operation

R-HG24-053.eps

Example for transformer in hlock-type design

A-HG24-054.eps

Example for bushing-type transformer
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Example for outdoor transformer
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Description L
Current transformers .-~

/
Current transformers
Current transfermers can be regarded as transformers oper-
ating in short circuit, which carry the full rated current on
the primary side. The devices on the secondary side are
series-connected. They can have several secondary windings
with mechanically separated cores of the same or different
characteristics, Thus, current transformers can be desighed
e.g. with two measuring cores of different accuracy class, of
with measuring or protection cores with different accuracy
limit factors.
Due ta the risk of overvoltages, current transformers must
not be operated with cpen secondary terminals, but only in
short circuit or with the burden of the measuring eguipment.

Glossary of terms

Rated current I {r.m.s. value in A)

The rated primary (Jp) and secondary () current is the
current that characterises the transformer, or the current it
is designed for. Both values are given on the transformer
rating plate. The rated primary current {py) depends on the
power system and is defined by the system operator.

Usual values for primary cutrents (in A):

1¢; 12.5; 15; 20; 25; 30; 40, 50; 60; 75

and their decimat multiples (preferred values are underlined).
Usual values for secondary currents: 1 and 5 A,

For technical reasons, but above all for economical reasons,
1 Ais recommended as secondary current, especially if there
are long measuring leads.

Rated continuous therma! current I, (thermal strength)

The value of the current which can be permitted to flow con-
tinuously in the primary winding, the secondary winding
being connected to the rated burden, without the tempera-
ture rise exceeding the values specified,

Ip is often equal to fy, but it can also be defined as a multiple
thereof,

Rated short-time thermal current Iy,

The r.m.s. value of the primary current, flowing in case of
short circuit, which a current transformer wili withstand for
1 or 3 seconds without suffering harmful effects, the sec-
ondary winding being short-circuited.

8  Siemens HG 24 - 2009
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Rated dynamic current Ly,

The peak value of the primary current which a transformer
will withstand, without being damaged electrically or me-
chanically by the resutting electromagnetic forces, the
secondary winding being short-circuited.

Roied transformation ratio K,

The ratio of the rated primary current to the rated second-
ary current. It is expressed as an unreduced fraction, e.g.
500 A1 A,

Rated output Sy

The value of the apparent power {in VA at a specified power
factor), for which the current transformer has to keep the
accuracy class at the rated secondary current and with rated
burden. Thus, the rated output describes the capacity of a
current transformer to “drive” the secondary current within
the error limits by means of a burden.

Current transformers can feature the following preferred
rated outputs: 2.5 VA; 5 VA; 10 VA; 15 VA; 30 VA,

Rated burden 7,

The burden is the apparent resistance of the devices con-
nected on the secondary side {including all connection
leads), for which the current transformer has to keep the
stipulated class limits. The burden is normally expressed as
apparent power in VA,

Current error F
The current error of a current transformer is {in %):

Ky -Toee = £

prim
I

prim

E =100

Ky Rated transformation ratio
Iyim  Actual primary current
Le Actuai secondary current

Phase displacement d;

The difference in phase between the primary and secondary
current vectors, the direction of the vectors being so chosen
that the angte is zero for a perfect transformer.

The phase displacement is said to be positive when the sec-
ondary current vector leads the primary current vector, It is
usually expressed in minutes.
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Description
Current transformers

easuring current transformers

0.2 0.2

05 0.5

i 1

Protective current transformers

5p - 1 -

10P - 3 -

Measuring current transformers

Current transformers provided for the connection of
measuring instruments, meters and similar devices
{e.g. T0VACL. 0.5 F55).

Rated instrument limit primary current

The value of the primary current at rated burden and a com-
posite error of 10 %.

instrument security factor n

The ratio of rated instrument limit primary current to the
rated primary current

Note:

In the event of short-circuit currents flowing through the
primary winding of a current transformer, the thermal stress
to the measuring instruments supplied by the current trans-
former is smallest when the value of the rated instrument
security factor is smal.

Accuracy class
The limit of the percentage current error at rated current fy
(see table).

Generally, current transformers are used for a measuring
range of 5 % to 120 % of the rated primary current.
Special designs

Extended current ratings

Current transformers with ext, 200 % can be continuously
operated at 2 x &, and keep the error fimits of their class in
the range up te 200 % of the rated primary current.

Protective current transformers

Current transformers intended to supply protection relays
(e.g. 15VACIL 10 P 10).

Accuracy class (identification P}

The limit of the percentage current error for the rated accu-
racy Himit primary current.

Rated accurgcy limit primary current

The value of primary current up to which the transformer
will comply with the requirements for composite error.

Accuracy limit factor

The ratio of the rated accuracy limit primary current to the
rated primary current,

Multi-ratio current transformers

If the ratio of current transformers has to be variable, e.g.
for planned switchgear extensions, it is possible to use multi-
ratio current transformers.

Primary multi-ratio

Only possible for wound-primary transformers (transform-
ers with several primary turns) with a ratio of 1:2 {e.g. 2 X
600 At A), Reconnection is made by re-arrangement of cop-
per lugs in the primary connection area. Ratings, instrument
security factors as well as the secondary internal resistance
remain constant during reconnection.

Secondary multi-ratio

In single-tirrn and wound-primary transformers, this can
be implemented by taps of the secondary windings (e.g.
20001000 A1 A).

Ratings or instrument security factars change almost lineagly
with the ratio. If not stated otherwise, the specified rated
data is always referred to the lower current value.

Siemens HG 24 2008 9
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Description
Current transformers .~

coone
/

Performance in the event of overcurrent
In the event of an overcurrent, the rated secondary current
T Prolection core 5P10 increases proportionally with the rated primary current up to
the rated instrurment limit primary current,
Tan The ratio of the rated instrument limit primary current to the
L A e Fp <% rated primary current provides the instrument security factor
assigned to the core. In accordance with this factor, the rat-
ed instrument limit primary current is subjected to specific
error limits.
Measuring core The measuring and protection cores place different demands
on these error limits.

For measuring cores, the current error F;is > ~10 % in order
to protect the supplied measuring devices, meters, etc. safe-
10 K2 ly in case of overcurrent,

Tay
In protection cores, the composite error Fy is max. 5 % (5P)

L B . N .
Overcurrent performance of current transformers or 10 % (10P) in order to ensure the desired protection trip-
ping.

fi - Current error The specified limits are only fulfilled at the rated burden of the

fg Composite error transformer. If the operating burden differs from the rated
burden of the transformer, the instrument security factor
changes as follows:

_ﬂ
v
2
- g
=

HG24-2200a_en cps

g ————

o Zy+5

5+ 5
A" Actual instrument security factor
a  Rated instrument security factor
Zy Raled burden in VA

Sg  Internat power consumption of the transformer in VA (2pprox, 5% to 20 % of Zy,}
S Actually connected burden in VA

Operation and earthing

The secondary circuits of current transformers must never be
open during operation, as dangerously high voltages can
oceur, especially at high currents and cores with high ratings.

All metal parts of a transformer that are not live, but accessi-
ble, must be earthed. Therefore, the transformers have earth
connection points identified with the earthing symbol. Also,
one terminal of the secondary winding (for current trans-
formers, normally k or 1s, etc.) must be earthed.

For earthing the secondary windings, a thread is provided
under each secondary terminal. The earth connection re-
quired is made by fitting a special screw,

HE24-220! ops

Earthing of the secendary winding, for example,
in a 4MA7 current transformer

10 Siemens MG 24 2009
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Capacitively coupied voltage detecting system

The guidelines for every medium-voltage switchgear of the
new generation state that doors and covers can only be
opened when there is no risk of electric shock. The
movable single-pole voltage testers used up to now are not
suitable for this. Therefore, every medium-voltage switch-
gear is offered with a system inciuding a fixed-mounted
capacitive voltage divider.

The capacitive voltage detecting system consists of a capach-
tive divider which divides the voltage U between the phase L
and earth into the partial voltages U, and U,, and of an indi-

cator applied to U,. The indicator contains a glow lamp that

flashes when voltage is applied.

Indication range:
At 0.01 x Uy, no indication,
as of 0.40 x Uy, secure indication.

On request, suppott-type current transformers type 4MA7
can be delivered with capacitive layers for the voltage de-
tecting system ~ then they cortain a coupling electrode.
This electrode is cast in a firm and protected way, and lead
out at the secondary terminals with the designation CK.
These current transformers are routine-tested additionally
for compliance with the requested capacitance values

(C, and Cyy). These values are documented on an additional
tabel.

To ensure protection against electric shock even in the most
improbable case that the current transformer punctures with
the high-voltage capacitor (while an operator is touching the
test sockets), a surge arrester is connected in parallel to this
arrangement inside the transformer. If the high voltage is ex-
ceeded, it responds within nanoseconds, limiting the voltage
at the test socket to harmless vaiues,

important for the ordering selection

When ordering transformers with capacitive layers
it is necessary to state the actual operating voltage Uy
(rated voltage), .. U, = 24 kV, Uy = T5 kV.

Eov

Description
Current transformers

at

u
— Czw [] v A

Ca T

Coupling section

H524:72028, 00 tps

Voltage detecting system

A Indicator

¢, High-voltage capacitance (transformer)
Cow Low-voltage capacitance (transformen)
C,. Low-voltage capacitance (fead)

L High-voltage phase

I/ Voitage between phase and earth

Uy Partial voltage at Cy

U, Partial voltage at C; and A

V  Surge arrester

Siemens HG 242009 11



Description
Voltage transformers

7

Voltage transformers

Voltage transformers have only cne magnet core, and are
normally designed with one single secondary winding. If
necessary, earthed {single-phase) voltage transformers
ate equipped with an additional residual voltage winding
{earth-fault winding) beside the secondary winding
(measuring winding).

In contrast to current transformers, voltage transformers
must never be short-circuited on the secondary side, The
earth-side terminal of the primary winding is effectively
earthed in the terminal box, and must not be removed
during operation.

Glossary of terms
Highest voltage for equipment Uy,

The highest r.m.s. phase-to-phase voltage (in kV) for which
a transformer is designad in respect of its insulation.

Rated veltage Uy

The voltage values {primary Ll of secondary Usy) stated on
the rating plate of a transformer. If the voltage transformers
are connected between phase and earth in three-phase sys-
tems, this phase-to-neutral voltage is considered the rated
voltage. Except for the residual voltage winding, it is ex-
pressed as U3, with U being the phase-to-phase voltage.

upto52 33364856 66 100 110 120
7.2 10 11 138 15
175 20 22 30 33 35
40 45
or the values divided or the values divided

by 3

Rated transformation rotio Ky

The ratio of the rated primary voltage to the rated secondary
voltage. It is expressed as unreduced fraction, e.q.

10000H3 V| 1003 V {single-phase)
10000 V100 V (double-phase}.

Voitage error Fy,
The voltage error expressed in percent is defined by the
formula:
KN i Usn: -U rim
F, = 100~ "pin
piim

Upim  Actual primary voltage
U Actualsecondary voltage urder measuring conditions when Ui, isapplied

12 SiemensHG 24 2009

Phase displacement

The difference in phase between the primary voltage and
the secondary voltage vectors, the direction of the vectors
being so chosen that the angle is zero for a perfect trans-
former, The phase displacement is said to be positive when
the secondary voltage vector leads the primary voltage vec
tor. It is usually expressed in minutes.

Limits for voltage error and phase displacement

according to IEC 60044-1

The voltage error and phase displacement at rated frequency
shall not exceed the values given in the table at any voltage
between 80 % and 120 % of rated voltage and with burdens
of between 25 % and 100 % of rated burden at a power fac-
tor of 0.8 fagging.

Rated output 5,

The value of the apparent power {in VA at a specified
factor) which the transformer is intended to supply t§ the
secondary circuit at the rated secondary voltage and |lyith
rated burden connected to it.

Preferred values:

0.2 10 15 30 50 - - -
0.5 10 15 30 50 75

Thermal limiting output Sy,

The value of the apparent power referred to rated voltage
which can be taken from a secondary winding, at rated pri-
mary voltage applied, without exceeding the limits of tem-
perature fise,

Thermal limiting output of the residual voltage winding

As the residual voltage winding is connected in broken delta,
it is only stressed in case of fault. Therefore, the thermal
limiting output of the residual voltage winding is referred

to a stress duration of e.g. 8 h, and is expressed in VA,

Rated voltage faclor

The multiplying factor to be applied to the rated primary volt-
age to determine the maximurm voltage at which a trans-
former must comply with the relevant thermal requirements
for a specified time and with the relevant accuracy require-
ments.

bro | >



Multi-ratio

Voltage transformers for different rated primary voltages
can only be reconnected on the secondary side for reasons
of insulation.

Operation and earthing

In contrast to current transformers, voltage transformers

must never be short-circuited on the secondary side. The

earth-side primary terminal of earthed voltage transformers
.is insulated for a test voltage of 2 kV. It is cannected to the

earthed base plate in the terminal box.

Attention
This connection must not be apened during operation,

Residual voltage windings connected in broken deltu may
only be eqrthed together at one point.

For earthing the secondary windings, a thread is provided
under each secondary terminal. The earth conrection re-
quired is established by fitting a specioi screw.

Relaxation oscillations

When single-phase voltage transformers are used in isolated
systems, damping of the e-n-windings connected in broken

delta is recommended in order to avoid the possible destruc-
tion of the voltage transformers by relaxation oscillations.

G1f

Description
Voltage transformers

HG24-2203 eps

0

!
i

e n

Connection and earthing of the e~n or da-dn winding

Earthing of the secondary winding, for example,
in a 4MR voltage transformer

Siemens HG 24- 2009 13
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Description o etz
Ambient conditions and dielectric strength

Ambient conditions
The transformers are designed for the normal eperating con-
4 h diticns defined in the standards.

40°C
% The conditions shown opposite apply to indoor transformers.
AAA All indoor transformers are suitable for use with high air hu-

midity and occasional condensation (e.g. in tropical areas).

max, 5% per day
goc T 80% per month As for outdoor transformers, the following conditions apply:

gM‘% Minimum temperature
¥

4
Qutdoor transformers class 25 -25°C

Outdoor transformers class 40 -40°C

o
Eﬂ
.\
5,
Ganq,
an
\,
HG11-2515a_an epe

Relative air humidity
Outdoor transformers upto 100 %

Dielectric strength

The dielectric strength of air insulation decreases with
increasing aftitude due to Jow air density. According to

IEC 62271-1, the values of the rated lightning impulse with-
/ stand voltage and the rated short-duration power-frequency
withstand voltage specified, among others, in the chapter
/ “Technical Data” apply to a site altitude of 1000 m abave
sea level, For an altitude abave 1000 m, the insulation level
st be corrected according to the opposite diagram.

/ The characteristic shown applies to both rated withstand
voltages.

&

N

-
w
=)

N

Altitudz comestion factor —am

B
>

1.10 /“/

To select the devices, the fallowing appfies:

100 Uz Uy xK,
1000 1500 2000 250G 3000 3500 m 400 U Rated withstand voltage under reference atmesphere

Site altisude —-m U, Rated withstand voltage requested for the place of instaliation
K, Altitude correction factor according to the opposite diagram

HE11-2517¢_pnaps

=5

Example

For a requested rated lightning impulse withstand voltage of
75 kV at an altitude of 2500 m, an insutation level of 90 kV
under reference atmasphere is required as a minimum:

90k¥=75kvx 1.2

Test voltages and insulation level for instrurnent transformers

Proper operation of the transformers is proved by the follow-
ing tests:

+ Impulse test (type test)
« Separate source withstand voltage test (routine test)
« Induced voltage withstand test {routine test) |

» Partial discharge measurement (routine test)

17.5 38 95 . : .
2 o 175 All transformers correspond to insulation class E, i.e. the*
3% 70 170 maximum temperature rise is 120 °C.

14 Ssiemens HG 24 - 2009 %’
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Part‘ial discharge measurement
Apért from the tests mentioned on page 14, partial dischar-
ge measurements are required for current and voltage trans-
formers to test the insulation, A partial discharge is to be un-
derstood as any small, brief electrical discharge appearing on
or in a test object when voltage is applied. The discharges
appear as soon as the partial discharge inception voltage of
the insulating medium is exceeded at any point.

i =

Current transformers

Description
Partial discharge measurement and standards

Refatively high field strengths appear at sharp edges and
peaks of metal parts, or also on bubbles and gas inclusions
in solid or liquid insulating materials.

Partial discharges act like HF emitters, producing a mixture of
the most different frequencies. The partial discharge measure-
ment enables an assessment about the homogeneity of the
insulating material. Partial discharge measurements are per-
formed as a routine test on inductive transformers with solid
insulation as of U, =3.6 kV.

Systems with 1.3 U, 11U, 250pC
isolated ar impedance and earthed voltage U
earthed neutral transformers 132m 50pC
NEl
Unearthed voltage 134, 11U, 50 pC
) transformers . N -
y! i Cusrent transformers 0.8x1.3 1, U, 50 pC
earthed neutral and earthed voltage 1 1ﬁ
transformers
Unearthed voliage 1.3 U, 11U, 50 pC
transformers

Standards

Protective and measuring transformers conform to the
following standards:

« VDE 0414 "Stipulations for instrument transformers”

+ VDE 0111 “Insulation co-ardination for equipment in
three-phase systems above 1 kV*

» [EC 60044-1

+ [EC 60044-2

+ ANS| 1675 (IEEE)
« DIN 42600

8.4

SiemensHG 24 - 2008 15
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/ Contents
Contents Page
Equipment Selection 17
Ordering data and configuration example 18
Product overview of current transformers 19
4MA7 indoor support-type current transformer,
block-type design 20
4MB1 indoor support-type current transfarmer,
single-turn design - 41

4MC2 indoor bushing-type current transformer,
single-turn design 44

4MC3 indoor bar-primary bushing-type
current transformer 47

~ 4ME2 outdoor support-type current transformer 53
2 4ME3 outdoor support-type current transformer 58

E Product overview of voltage transformers 62
g 4MR1 indoor voltage transformer,
= block-type design, single-phase, small 63
4MAT74 current transformer 4AMRZ indcor valtage transformer,
block-type design, double-phase, small 63
4AMRS indoor voltage transformer,
block-type design, single-phase, large 63
4MR6 indoor voltage transformer,
block-type design, double-phase, large 63
4Ms3 outdeor voltage transformer,
sthgle-phase, small 63
4MS4 outdoor voltage transformer,
double-phase, small 63
4MS5 outdoor voltage transformer,
single-phase, large 63
4MS6 outdoor voltage transformer,
double-phase, large 63
?
g
4MSE outdoor voltage transformer |
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Equipment Selection
Ordering data and configdration example

Order number structure

Protective and measuring transformers are described by a
12 or 16-digit order number, The first five characters de-
scribe the type, design and application of the transformer
(primary part), and the positions 6 to 12 or 6 to 16 identify
the core data of the transformer,

The transformers offered in the selection are only u part of
the possible variations. If the transformer required is not
shown, please clarify the feasibility with the responsible
sales partner or the order processing department at the
Switchgear Factory Berlin, The same applies to transformers
according to the ANSI standard.

a: alphabetical
3 4 5 6 7 - 8B 9 101112 - 13 14 15 16

Position: 1

Crder No.:
Primary part
Superior group
Transformers

Main group
Current and voltage transformers
far medium veltage

st position

2nd position

Subgroup

3t position
Transformer type

4th and 5t position Basic equipment
Design and operating voltage

of the transformer

Core data

Design and data of the current transformer

6% to 16t position
Design and data of the voltage transformer

Order codes

Individual equipment versions, marked with 9 or Z in the
gth to 16% position, are explained more in detail by a 3-digit
order code. Several order codes can be added to the order
number in succession and in any sequence.

Built-on components and special versions (%)

For built-on components and special versions, *-Z" is added
to the order number and a descriptive order code foliows.
If several buiit-on components and special versions are re-
guired, the suffix " is listed only once. If a requested spe-
cial version is not in the catalog and can therefore not be
ordered via order code, it has to be identified with Y9 9
after consuftation. The agreement hereto is made directly
between your responsible sales partner and the order pro-
cessing department in the Switchgear Factory Berlin.

n: aumerical

Order codes

6% to 12th position

Special versiens (%)

Initiated with 2"
Group of 3 after the Order No.
Formatiann

Configuration example

At the end of each of the following pages with selection
data you will find & configuration exampie to make the
order number structure more clear,

Starting from the last selection of the basic type, this
example is continued, so that at the end of the equipment

selection a completely configured and arderable transformer

resuits for every product group.

Fxample for Order Mo.:
Order codes:

18 Siemens HG 24 - 2009

On the foldout page we offer a configuring aid.
Here you can fill in the order number you have
determined for your transformer.
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Current transformer, Position:
type of construction according to IE

P

R-HG24-054.2ps R-HG24-061.eps R-HG24-068.eps R-HG24-056.ep5

R-HG24-062.eps

R-HG24-071 .0ps
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Equipment Selection

Product overview of current transformers

ch

Indoar support-type current transformer,

block-type design,

small type according to DIN 42600,

cast-resin insufated,

operating voltage up to 12 KV, 24 KV or 36 kv 4 WM A 7 Selectionfrom page 20ff

Indoor support-type current transformer,
single-tum design, -
cast-resin insutated,

operating voltage up 1o 12K or 24 kv Selection from page 41ff

Indacr bushing-type current transformer,

single-turs: design,

cast-resin insulated,

operating voltage up to 12KV, 24 kv or 36 kV 4 M C 2 Selectionirom page 44ff

Indoor bar-primary bushing-type current transformer,
cast-resin insuiated,

operating voltage up to 12 kY, 24kVar 36kV Selection fram page 47ff

Qutdeor support-type current transformer,
cast-resin insulated,
operating voltage up to 12KV, 24 KV or 36 kV 4 M E 2 Selectionfrom page 53f

Qutdoor suppart-typa current wransformer,
top-assembly type,

operating voltage up to 12 kV, 24 kv, 36 kv and 52KV Selection from page 58ff

1} Transformers according to ANSI standard on request

£xample for Order No.:
Order codes:

8 2 W N2 -

13 14 15 18 Order codes

Siemens HG 24 2009 19
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Equipment Selection <
4MA7 indoor support-type current transformer block-type design

U
R

SOVE 2 Madsun

4MA7 indoor support type current
transformer, block-type design

5th position position: 1 2 3 4 5 6 7 - B 9 i 11 12 - 13 14 15 16
Operating voltage {maximum value) Order No.

- — 3 [~ ] [=]
N o~ - F 3
- 1] o W ©
o o =2 o o th =3
® @ o o - ]
c o =% © o . o
@ o o [T W
oo a .~ m W o 1)
v n & o oA W

24 125 50 4 MA 7 4
36 - 170 70

6/7t position
Rated short-

50 Not for Uy, = 36kV
S 63 Not for Uy, =24 KV and Up, = 36 KV

Configuration exampie

Indoor support-type current transformer, block-type design
Maximurm opetating voltage U, =12 kv

Rated lighitning impulse withstand voltage U, =75 KV

Rated shart-duration power-frequency withstand voitage Uy = 28 KV
Rated short-iime thermeal current y, = 16 KA

Exampie far Order No.:
Order codes:

20 siemens HG 24 2009




B30 TIN5 Equipment Sefection
4MA7 indoot support-type current transformer, block-type design

8th/gth nosition Position:
Rated primary curr Order No.:

See page 22
See page 40
Sae page 40
Sen page 40

20 E B N
25 E A EN
30 EEEN
40 N EREN
50 E E MEERR
60 ® E EEEFEHE
75 £ E KB EREENEK
100 ¥ % E N EREERSE
125 EENEBEEEED
150 E EEEEESEHS
200 " EEREdEE®NGE
250 E M EREEENEBWN
300 EEREENEENEH
400 " EENEEENTS
500 B R EEHEERRERN
600 EEREENSNNRE
750 HEEREENEHSNNRER
800 B
1000 E RS EESNRSR
1200 EE Y EENENSNER
1250 M EENSEENSNGESE
1500 E M S EHNESNB=R
2000 EEHNENMERESN
2500 N E N EREEREHE
2x 20 E MR
% 25 EE NN
2x 30 H ¥ BB
2% 40 HEERNE
2x 50 " E N EEERKER
2x 60 " E HE N EERE
2x 75 o W EEEEEMBE
2% 100 E E M EE EEEHS
2x 125 A E E N EEERE
2% 150 E M EEENERN
2x 200 E EENEBREEHE
2% 250 M EENNEERE
2% 300 E EHEEYE@BR
2Zx 400 EEEEDPE®®AN
2% 500 E EEEHERESRH®R
2x 600 H A EEESNNSEHRSG

B Feasible {other combinations on
request)

Configuration example
Indoor support-type current transformer, biock-type design
(U= T2 4V, U, =75 KV, Uy =28 KV, hiy= 16 kA)
Rated primary cursent Jyg = 100 A
Example for Order No.:
Order todes:

Siemens HG 24. 2009 21




Equipment Selection fed T T g
4MA7 indoor support-type current transformer, block-type design
e
8 kA
10t to 14t position Position: 1 2 3 4 5 6 7 - B 9 30 11 12 - 13 14 15 16
Core versions Order No.: e

10 A 250A

300A 400A S00A 00A 750 A

1000A 1200A 1250A 1500A 2000A 25004 100 X Iy
GOA 75A 150 X Joy
40A S0A 200 X fpy
0A 300 x Jpy
20A 25A A00 X Ty

et

¥ EERBE

E EE RN

E HEER

15 W EHENEBR

30 i E B EE

1 FS5 10 M E B N K
15 N EE®EHB

30 N EERE

5P 10 5 R E M &N
10 N E O M=

15 E RN AN

30 " EE

WP 10 5 E B 8 B E
10 ENRER

15 E o N EB

30 EERER

05 F55 5 5P 10 5 E B R E N
10 10 = 8 E BN

15 15 [ |

30 30 HE B

0.8 FsS5 5 WP 10 5 u noeE e
10 10 EERER

15 15 E H

30 30 "R

1 Fs5 5 § 10 5 e E NN
10 10 EE B EBRM

1a 15 " E AR

15 15 L]

15 30 [ ]

30 30 BE N

I FS5 5 10 10 5 E B E RN
10 ¢ B EREE

10 15 . E K H B

15 15 [ ]

15 30 BB ]

30 30 o u

® Feasible (other combinations on request)

Coaﬂguratic]n example

Indoor support-type current transformer, block-type design
(U= 12 KY, Iy = B KA, oy = 100 A}

Tharmal strength 100 X Fpy

1t core class 5P; instrument security factor 10; rating 30 VA
2nd core without

Example for Order No.
Order codes:
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Equipment Selection
4MA7 indoor suppott-type current transformer, block-type design

8 kA - with primary multi-ratio
10t to 14t position Posion: 1 2 3 4 5 6 7 - B 9 10 11 12 ~ 13 14 15 16 Order codes
Core versions Order N ‘

2x100A 2x125A 2x150A 2x200A 2% 250A

2x300A 2X400A 2x500A 2X600A 100 x hy
2xB0A 2xT75 A ' 150 X oy
2X40A 2x50 A 200 X Ipy
Zx30A 300 x Ipy
2XZ0A 2x25A 400 x Iy

R

o2 F5iC 10 2 EEN
15 2 BN ER
0.5 FS5 10 E B EE R
15 B P R EM
30 HE EEEBNH
1 Fs5 10 EEEEH
15 E B E O M
30 EEEEN
5 10 5 ENEEZR
10 E B EEN
15 HE & B ER
30 H NN
1P 10 5 " N EH NN
10 # R ERE
15 nE ENE
30 2 FE KN
65 £S5 5 5p 10 5 ¥ EERBE
10 10 2N E
15 15 R =
30 30 L ]
05 F5S5 5 10P i0 5 E B EXE
10 10 2B E
15 15 BN
30 30 o R
1 S5 5 5 10 5 E N EEM
10 0 ' EE R DN
i0 15 E R EE
15 15 E H B
15 306 O =E=m
30 30 E H
1 Fss 5 1P 10 5 HWEHEHER
10 10 B e ERR
10 15 HEHMR
15 15 ERE
15 30 Ooe e
30 30 R B

B Feasible (other combinations on request) [T Not for 2x40 A

Configuration exampte

Indosr support-type current transformez, block-type design
(U =12 KV, Jiy = 8 KA, Ty = 2x 100 A)

Thermal strength 100 X fey

1% core class ; instrument security factor FS5; rating 15 VA
2nd cara class 10P; accuracy limit factor 10; sating 30 VA

Example for Order No.:
Order codes:

SiemensHG 24- 2009 23
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Equipment Selection
4MA7 indoor support-type current transformer, block-type design

-

12.5 kKA
10th to 14t position
Core versions

Position: 1

6 7 - & 9 10 %1 12 - 13 14 15 16 Qrtler codes
Order No.: & ]

125A 150A 200A 250A 300A
400 A 500A 60GA 750A 10G0A

1200A 1250A 1500A 2000 A 2500 A 100 X Fpy
100 A 150 % Fyg
75A 200 % fpy
504 60A 300 X fpy
A0A A00 X Ipy
25A 30A 500 X fyy
20A 800 X oy

10 M EEEE

15 E¥YENEREEHE

Fs5 10 H H EEERB
15 B E BN ENEHNEE

30 E N EHHE

FS5 10 B B X EERRE
15 [} E kR EEE

30 = EEEAE

10 5 ] E 8 E E EB
10 E ¥ EEEDBN

15 N EKEEHNR

30 " BN

0OP 10 5 [ HE N EW
10 L HE R EN

45 5 EEEEN

30 E 8 EN

05 Fs5 5 5p 10 5 a A E B R EN
10 10 ® E R EEN

15 15 & E R

30 30 E B

05 PS5 5 10P 10 5 B nRE ||
10 10 E R ENEN

15 15 EE RN

30 30 |

1 FS5 5 &P 10 5 [ E E M E RB
10 10 E B R ERE

10 15 E® EHBE

15 15 E 4 B RE

15 30 E NN

30 30 [ ]

1 F55 5 0P 10 5 B e e HEER-
16 10 " EERENH

10 15 A EERERE

15 15 E K EEBR

15 30 HHERE

30 30 B H

B Feasible (other combinations on request)

Corfiguration example

Indoar support-type current transformer, block-type gesign
{Up =12 KV, Iy =125 kA, Iy = 100 A)

Thermal strength 150 X Tpy

1%t core class 10P; instrument security factor 10; rating 5 VA
2nd core without

Exampte for Order No.:
Order codes:

24 SiemensHG 24 - 2009
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Equipment Selection
4MA7 indoor support-type current transformer, block-type design

A Trofzeinie 200 AdE 2R D

12.5 kA — with primary multi-ratio
10t to 14t position Posiion: 1t 2 3 4 5 6 7 ~ 8 9 10 11 12 - 13 14 15 16 Ordercodes
Core versions Qrder il

2x125A 2x150A 2x200A 2x 250A

Ix300A 2x400A 2x500A 2x600A 100 % Jy
2x100A 150 % Ioy
K75 A 200 % Joy
2X50A 2X60A 300  fuy
2x40 A 400 % oy
2x25A 2x30A 500 % Foy
2X20A 800X Iy

i) A»’i A it
0.2 Fsi0 10 EENER
15 : EERESR
05 F55 10 = E E R MERR
15 " EERRERN
30 EERRERBE
1 Fs5 10 ] K E ERKER
15 ] HEENENERE
30 NEEREE
5P 10 5 [ N EEMNEHE
10 o R EREEBE
15 R E N EEB
30 o ER
0P 10 5 ] HENESRRHSN
10 ] E l & EERR
15 EE N EEN
30 E E N
0.5 5% 5 5P 10 5 R EEREEN
10 ¢ R EN
15 15 oM
30 30 L]
6.5 FS5 5 10P 10 5 ] EEE [
10 10 B EEHN
15 15 E B E
30 : 30 E M
1 £S5 5 5P 10 5 B W EE B ER
10 10 HE BB EER
10 15 R EE =R
15 15 % ¥ §H
15 30 [ ]
30 30 " E
1 FS5 5 1oP 10 5 H E EHERERHE
0 10 E N K ESBR
10 15 E B E B H
15 15 E B R EE
15 E M E B
30 30 B ®
B Feasible {other combinations on request)
Configuration example
Indoor support-type current transformer, block-type design
(U= 12 RY, gy = 12.5 kA, Jyyy = 2 100 A}
Theymal strength 150 x Fpy
1%t core class 0.5; instrument security factor F85; rating 15 VA
204 core class 10P; accuracy limit factor 10; rating 15 VA
Exampie for Order No.
Order codes:

Siemens HG 24-2009 25




Equipment Selection s ProtEciive 40
4MA?7 indoor suppori-type current transformer, block-type design

16 kA G
10 to 14th position
Core versions

13 14 15 16 Order codes

i

Position: 9 10 11 12 -

Grder M

5. p.40
5.p. 40

200A 250 A 300A 400A 500A 600A 750A BOOA

1000 A 1200A 3250A 15004 2000A 2500A 100 % Jpy
125A 150A 150 % Joy
JO0A ‘ 200 % fy
60A 75A ' 300 x Jey
40A 50A 400 x Iy
30A ' 600 X fox
25A 800X Ty
26A ’ 1000 X oy

10 HE EEME
15 B EEREN
0.5 FS5 10 E RN B R EHKER
15 ' B E " E R RN
30 B R ERR
1 F55 10 EEHE E R E NS
15 E E N B ENE
30 ] oK ENR
5P 10 5 EEN I O I
10 " E R E NN
15 HEE NN
30 A N E
6P 10 5 B E R M ERER
10 HRE = E R ER
15 ] L ENETR
30 E EEE
05 FS5 5 5P 10 5 " ] E B H E N
10 10 = s EEER
15 15 E B E
30 30 E =
05 FSE 5 10P 10 5 HE HE B EBHN
10 10 N E B EE
15 15 E H ME
30 30 HHE
1 FS5 5 5P 10 5 B & ® H M E#E
10 10 E HERR
10 15 BE B ER
15 15 mE B R
15 30 M E®
30 30 R R M
1 FS5 5 top 10 5 @ B H B B B ESH
10 10 B E Y EE
10 15 E R RE
15 15 £ R 8 H
15 30 ]
30 30 g2 B B

B Feasible {other combinations en request)

Cenfiguration example

indoar support-type current transformer, biock-type design
(U= 12 KV, Iy = 16 KA, Iy =100 A}

Thermal strength 200 x Ipy

15t core class 0.5; instrument security factor FS5; rating 10 VA
2nd core class 5P; accuracy limit factor 10; rating 10 VA

Example for Order No.:
Order codes:

26 SiemensHG 24 - 2009
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T Equipment Selection
4MA7 indoor support-type current transformer, block-type design

16 kA ~ with primary multi-ratio
10t to 14t position ostion: + 2 3 4 5 6 7 - 8 9 10 %1 12 - 13 14 15 16 Order cades
Core versions Order N

2% 200A 2x250A 2x300A 2x 400 A

X500 A 2x600A 100 % Iy
20125 A 2x150A 150 X Joy
2x100 A 200% Joy
2XE0A 2x75A 300 % Jyy
2w40A 2X50A 400X Igy
2x30A 600X fry
x25A 800X Jey
2x20A 1000 % Joy

WA
6.2 FS10 10 E W EEHN
15 B R EHEN
0.5 FS5 10 M EH 2 B ER
15 -] E R E NN
30 E X E B N
t PS5 10 ¥ EE EMEDN
15 " B o HE A E BN
30 E 0 EEMN
5P 10 5 #? E R E M EE N
10 E X B BN
15 2 M E RN
30 o u B
WP 10 5 HE N R E ¥ HR
10 R HE M EEED
15 = mE B EBR
30 [
0.5 Fsh 5 5p 10 5 | B R EE
10 10 2 B RE
15 15 ¥ RN
30 3¢ =R
85 Fs5 .5 10P 10 5 4 R EERE
30 10 L ERE
15 15 " =
30 30 L |
1 Fs5 5 5P 10 5 B B B E ¥ E DR
10 10 HEEEER
10 15 E HE BN
15 5 E R BN
15 30 LI ]
30 30 E - -
1 FS5 5 1oP 16 5 @ B B 2 B R EDB
10 10 g B EESD
10 15 R E EE
15 15 HE R
15 30 e R
30 30 - ]
B [easible (ather combinations on reqiest)
Configuration example
indoor support-type cusrent transformer, block-type design
(U =12 KV, Fy, = 16 KA, Ty =2x 100 A}
‘Thermal strength 200 X Fiy
1% core ciass 0.5; instrument security factor F$3; rating 10 VA
and core without
Example for Order No.:
Order codes:

Siemens HG 24 - 2009 27
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Equipment Selection
4MA7Y indoor support-type current transformer, block-type design

20 kA
10t to 14t position
Core versions

13 14 15 16

5 Order codes

6 7 - 8 9 10 91 12 -

200A 250A 300 7

1000 A 1200A 1250A 1500A 2000A 2500 A 100 % Foy
150 A 150X g
100A 125A 200 % Joy
75 A 300 % Iy
50A 60A 400 X Jpy
40A 500 X Jey
04 800 x Jpy
254 1000 % Iy

B Z

10 -] " R ENENE

13 mE N HEBE

10 B E E ERREHSN

15 B E E®EEHN

30 E E HHEEBN

1 FS5 10 | | HE EHEEN
35 | I | E E HEEE

30 EEHEREE

58 10 5 | 3 | E B EEEX
10 " E ¢ RESE

15 ¥ EEN

30 H N

0P 10 5 F N E B M E RN
10 H E ¥ ¥ R EHNE

15 E N H ENE

30 E N R E

0.5 FS5 5 Sp 10 5 ] H W EEMEEK
10 - 10 HEERN

15 15 E RRE

30 30 |

0.5 £S5 5 1P 10 5 ] 2 B R E ]
10 - 10 AR E NN

15 15 E B R

30 . 30 n

1 FS5 5 & 10 5 ® H E R EHMAEE
10 - 10 z B ¥ B H

10 15 R EE

15 15 BN E @

15 30 -3 -

30 30 | ]

1 FS5 s 10P 10 5 A @ B EEEEE
10 10 B EEERE

10 15 B ER®M

15 15 B ENEH

18 30 [ ]

30 30 E g

® Feasible (pther combinations on request)

Configuration example

Indoor support-type current transformer, block-type design
(Up =12 KV, Ly = 20 KA, Ty = 100 A)

Thermal strength 200 X Tpy

15t care class 1; instrument secusity factor FS5; rating 10 VA
20d core class 59; accuracy limit factor 10; rating 15 VA

Example for Order No.
Order codes:

28 Siemens HG 24. 2009
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s i {\.§—;‘35urirn%ﬁ;:'er sformers Equipment Selection
4MA7 indoor support-type current transformer, block-type design

Py

20 kA —Avith primary muiti-ratio
10th to 14% position
Core versions

2% 200 A 2x250A 2x300A 2x400A

2500 A 2x600 A 100X Joy
2% 150A . 150 % fey
2x100A 2x125A 200 % oy
2% 75A 300 X Jpy
2x50A 2X60 A 400 X fpy
2x 40 A 500X Jpy
2x30A 800 % Jpy
2x25A 1000 X Jpy

HY H ¥ ERER
15 EEERRN
05 FS5 10 [ E EENNBE
15 K EE NN
30 E ERRNK
1 Fs5 10 B HEEENE
15 B H "2 EKEN
30 EEEDNENE
5 10 5 R H N EEE KM
10 e EERRN
15 EEENBN
3¢ X EE
0P 30 5 [ 3 EE RN ER
10 [} H B ¥ EBR
15 E &0 % B EN
30 N EE
05 FS5 5 5p 10 5 E B8 REE
10 : 10 6 R EN
15 15 EE N
30 30 E N
05 FS5 5 110P 10 5 B E EREHE
' 10 : 10 B N ER
15 15 RER
30 ElY E E
1 FS5 5 5P 10 5 B & B EEEBRE
10 16 mEEENR
10 15 2 E BN
15 15 = B R K
15 30 E R
30 30 - -]
1 FS5 5 P 10 5 W H E B ¥ B EE
10 10 8 REER
10 15 B REE
15 15 "B ER
15 30 | I
30 30 "
B Faasible (other combinations on request)
Configuration example
Indoar support-type current transfarmer, block-type design
(U= 12KV, Iy, = 20 KA, Jpy= 2% 100 A)
Thermal strength 200 x Tpy
1%t core class 1; instrument security factor FS5; rating 5 VA
2nd core class 10P; accuracy limit factor 10; rating 5 VA
Exampile for Order No.:
Order codes:
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Equipment Selection S i ive sl vsaedag Tt ns s
4MA7 indoor suppart-type current transformer, block-type design

/

L
25 kA
10t 10 14t position
Core versions

Pasition:
Order N

250 A 300A 400A 500A 600A 750A

1000 A 1200A 1250A 1500A 2000A 2500 A 100 % oy
200A 150'% foy
1254 150A 200X Jpyg
100 A £
75A 400 % Jpy
50A 60A 500 % Jox
40A 800 % fey

H H R EERDBE
15 RPN EEEHE
05 F55 10 B ERNEEE
15 H 8 WNE RSB
30 E B RHEHEE
1 FS5 10 a B2 NERE
15 = H E N EEE
30 2 ¥ N EENR
L1 19 5 2 H % M EER
10 E X W EEBHR
15 E WM EENH®S
30 [ I
1P 10 5 B " EENNN
10 B % E EE NN
15 N R EERN
30 EE RN
05 Fs5 5 5P 10 5 B M EEENN
10 10 " EEHERNR
15 15 PN
30 30 |
05 Fs5 5 10P 10 5 B K M B ERSXN
10 G E R BN
15 15 B BN
30 3C E
1 FS5 5 5p 10 5 B B B EEE
10 16 H H R E =R
10 15 E N R R
15 15 BN EE
15 3¢ -
30 30 L]
1 FS5 5 16P 10 5 -] B E R dNE
10 10 H BB EBER
10 15 LI - O I
15 15 HoE &R
15 30 E BB
30 30 -3 |
B Feasible (other combinations on request)
Configuration exampie
Indeor support-type current transformer, block-type design
(U, = 12 XV, Iy = 25 kA, Joy = 100 A)
Thermal strength 300 X Ipy
1%t core class TOP; instrument security factor 10; rating 15 VA
2 core without
Example for Order No.:
Order codes:

30 siemensHG 24 2009




25 kA - with primary multi-ratio
10% to 14th position

Core versions

2x 250 A 2x300A 2x400A 2x500A 2x 600A
2x200 A
2x125A 2X 150 A

2x1C0A

2x75 A

2x50A 2x60A

2x40A

0.2

03

5P

1op

0.5

0.5

W fFeasible (cther combinations on request)

F510%

Fs5

F55

10

FS5

F55

£S5

F55

10
15
10
15
3Q
10
15
30

5
10
15
30

5
10
15
30

5
10
15
30

5
10
15
30

5
10
10
i5
15
30

5
10
10
15
15
30

5p

10P

5P

10P

Configuration example
Indoor support-type current transformer, block-type design
(U = 12KV, Iy, = 25 kA, gy = 2¢ 100 A}
Thermal strengih 300 X Ipy
1¢t core class 10P; instrument secirity factor 10; rating 15 VA
2 core without

10

1a

5
10
15
30

5
10
15
30

5
10
15
15
30
30

5
10
15
15
30
30

Pasition:
Order N

400 % Ipy
150 X Ipy
200 X Jpy
300 X Iy
400 X oy
500 X fgy
800X Ipy

W EHEHRE®N

" EREEN

2 ¥ EEHMERNW
# B O N ES
HEEXEhRN

] B R ENMNEBR
o K EE N ERNM
o E B MR B

L] " EENEEH
H K ENEES

= E N ER

N EN

= W E W N RN
HE EEEWNE

A B R ESNBE

E 9N

HE H KN ENRN
nE BER
E B R

B R

E KR E pEEN
2= B EEN
EER

B

| B E EHNEDR
HENREHN

E E E B

E R BE

- -]

E B

4 EEHEKE
2 E B ENBNR

E R E R
EREE

82 =

AR

Fxampie for Order No.:
Order cades:

Equipment Selection

4AMA7 indoor support-type current transformer, block-type design

1 2 3 4 5 6 7

579

8 9 10 1112 - 13 14 15 16 Qrder codes

EE

Siemens HG 24 9 31
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Equipment Selection
4MA7 indoor support-type current transforpher, block-type design

’

S
31.5kA
10t to 14th position ' Position:
Core versions Order No

400A S00A 600A 750A 1000A 1200A

1250 A 1500A 2000A 2500A 100 %oy
2504 300A 150 X Iy
200A 200 X Iy
125A 150A 300 % oy
100 A 400 % oy
75A . 500 X fpy
6D A 600 X Iy
50A 800 % fy
407 1000 X Jrgs

et NI

02 FS10 10 e amEE
15 ®E EEER
05  FS5 10 2 5 B ERBREHER
15 % E B EEENLSNR
30 E E R EHHEN
1 Fs5 10 E HE E EEENHEHESN
15 R EEEEENLNEGH®
30 H E N ENFN
5F 10 5 B HE EENDEHNUNEHR
10 = EE N E N
15 EEEMNR
30 E N R
10P 10 5 EEKE X & EENENR
10 E B E EEEDNXENR
15 E E B ®E AR
30 _ U
05 £S5 5 58 10 5 E ER XK NSESB®N
10 0 B ER NN
15 15 N aE
30 30 L]
.5 FS55 5 1O 10 5 H E B S B N B E
10 10 EE B E AN
15 15 H AR
£ 30 "
1 Fs5 5 5p 10 5 8 M E E ED R BN
10 (VI FEEEER
10 15 aE R EE
15 15 R R EE
15 a0 B
30 30 L
1 FS5 5 10P 10 5 B E B B EBENHS
10 10 B EEBEEBB
14 15 EHHNA
15 15 R HEBR
15 30 ®EEE
30 30 - |
E Feasible (other combinations on request)
Configuration example
Indoor support-type current transformer, block-type design
(U, = 12KV, I, = 315 KA, Iy = 106 A)
Thermal strength 400 x Fpy
1%t core class 0.2; instrument security factor FS10; rating 15 VA
27d core without
£xample for Order No.:
Grder codes:

32 Siemens HG 24 2000
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Equipment Selection
AMA7T indoor support-type cusrent transformer, block-type design

31.5 kA ~ with primary multi-ratio
10t to 14t position Position: 6
Core versions Order No,

13 14 15 16

2x300A 2%400A 2x500A 2x 600A 100 X oy
2504 300A 150 % oy
200A 200 X Fpy
125A 150A 300 x Fpy
100 A 400 X Iy,
75 A 500 X fpy
60 A 600 X foy
50A : 800 X Joyy
40 A . 1000 % Joy

0.2 f510 E B R Y EHNN
E R EEEN
0.5 Fs5 B EEBE E K EESHNE
B E BN EEEN
2 B M B EERNR
1 F55 " EEENMERREHN
E R E B KEEDKEHNM
HE E 8 EENR
5 10 B EEEMSESNBNS
E H R E NS
N EEANR
H EH ME
TP 10 5 ¥ EE N NESENHNE
10 HE E ¥ R EERNMNBE
15 H ER X NNN
30 B R NEE
0.5 FS5 5 & 10 5 E R HdEENGSE
10 10 R EERE
15 15 B EHE
30 30 B R E
0.5 Fs5 5 10p 10 5 E B R EESSRTE
10 10 E H X RN
15 15 "k E
30 30 B N
1 Fs5 5 5P 10 5 @ WM B B EREER
10 10 EERERDN
10 15 N R BEau
15 15 R E R
15 30 e
30 30 "R
1 FS5 5 1P 10 5 B E E 2 W EBERRE
19 10 2 8 E E B R
10 15 = 5 R K
15 15 5 EER
15 30 E B H
30 30 EE
® Feasible (other combinations on request)
Configuration example
Indoor support-type current transformer, block-type design
(U= T2 KV, I, = 31.5 KA, [ppy = 2% 100 A)
Thermal strength 400 X Fpy
19 care class 6.5; instrument security facter FS5; rating 5 VA
204 core class 10P; accaracy limit factor 10; rating 5 VA
Example for Order No.:
Order codes:

Siemens HG 24 - 2000 33
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Equipment Selection o otz
4MA7 indoor support-type current transformer, block-type desigh
“/)

40 kA,
10th to 14% position /
Core versions !

13 14 15 16

400A 500 A 600A 750A 1000A

12004 1250 4 1500A 2000A 2500A 100 % 7y
300 A 150 % oy
200A 250 A 200 X Jpy
150 A 300 % Jpy
100A 125A 400 % Iy
754 800 X foy
80 A 800 % Jpy
S0A 1000 % Jpy

10 -1 " EE BN
. 15 NN EEN
05 F55 10 2 B E HmE E BN
15 E E B ¥ EEEBR
30 ' N EREHER
1 FS5 10 ® E E N E 3 EN
' 15 2 B E N EEEN
3¢ R E N
5P 10 5 5 0 E nEEER
1Q N B EER
15 nE ERA
30 E KN
e 10 5 " EE EENE NN
10 o E FEE KN
15 ] HEERKN
30 s B N N
0.5 Fs5 5 s 10 5 ®H B R N EH KN
10 10 N EERE
15 15 H E K
30 30 =
6.5 F55 5 10P 10 5 H ®H # ] ] E
10 10 E HER
15 15 u ]
30 30 L
1 FS5 5 5P 10 5 MRS BE B E 8B
10 10 E R E ¥ B
10 15 EE ==
15 15 E R S =
15 30 F I ]
30 30 a
1 FS5 5 WP 10 5 R HB WE EHE
10 10 E B R MEHE
10 15 EE B R
15 15 B EEE
15 30 E EH
30 a0 B B
B Feasible (other combinations on reguest)
Configuration example
Indoor support-type current transfarmer, block-type design
(Unp = 12 KV, fy, = 40 YA, fyy =100 A)
Thermal strength 400 X Ipy
1stcore cass 1 instrument security factor FS5; rating 5 VA
2né core class 5P; accuracy limit factor 10; rating 5 VA
Cxarmple for Order No.:
Order codes:
34 Siemens HG 24 - 2009
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Equipment Selection
AMA7Z indoor support-type current transformer, block-type design

40 kA ~ with primary multi-ratio
10t to 14th position
Core versions

5. p. 4G 0]

2X 400 A 2500 2x 600 A 100 X Ipy
2x300A 150 X Ipy
2% 200 A 2x 250 A 200 % Ty -
2% 150 A 300X Iy
2x100A 2x125A 400 X Tpy
2x75A 600 % fpy
2x60 A 800 X Tpy
2x50A : 1000 X Jpy

)

02 F510 10 ] " REHRE
15 " EER
a5 FsS5 10 #HoEoN H E B B H
15 L H E EH B &
30 u HE ® MW
1 FS5 10 o NR HEEE RN
15 LI -] E E H B H
30 . | E E E B HE
5P 10 5 L] HEERER
0 ] H E H BN
15 H EERRAAN
30 = EH N
1CP 10 5 E R R H B E &M
10 X R E R ERN
15 ] E B E K W
30 H &5 s N
0.5 F55 5 5P 10 5 B ® EH R EMN
10 10 B MM
15 15 A ER
30 30 E N
05 FS5 5 10P 10 5 E B E EENERE
10 10 I EE KN
15 15 e kN
30 30 B B
1 Fs5 5 5P 10 S BB R B E EEE
10 10 B REEN
10 15 HEER
15 15 # A EE
15 30 E =
30 30 B R
1 F55 5 1¢P 10 5 B B & HEERA
10 10 B E EEH
10 15 2 E B B
15 15 w HEE
i5 . 30 [ |
30 3C E ®
B Feasible {other combinations on request)
Configuration example
Indoer suppart-type current transfarmer, biock-type design
(U, = 12 KV, Iy = 40 kA, Ty = 2X 100 A)
Thermal strergth: 400 X Jpy,
1%t core class 0.2; instrument security factor FS10; rating 10 VA
2nd core without
Example for Order No.:

Order codes:
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Equipment Selection i
4MA7 indoor support-type current transformer, block-type design

Position:
Order No

50 kA =
10thtg 14t pczsitinn o e

6 7 - 8 9 W11 12 - 13 14 15 16 Grder codas
Core versions i

&

S00A GOGA 750A 1000A 1200A 1250A 1500A

2000A 2500A 100X fpy
400 A 150 % fon
250A 300A 200 % fy
2004 300X Iy
125A 150A 400 % Jpy
100 A : 500 % 7my
75 A BOUX Jpy
60 A 1000 X dpy

10 E K M ENRE
15 ®E & B NN
FS5 10 E B BE M EH R B
15 | E R EHSE
30 E X ENRN
1 F55 10 | | E R EESNE
15 2 E E M EERER
30 E M EERE
5p 10 5 " E 2 EEEEE
10 E B N ERE
15 E ERHEE
30 ¥ E R
10P 10 5 B E E M E B ER
10 | E @ EE =S
15 E N EERN
30 E R ER
0.5 FS5 5 5p 10 5 ] AN = 6 BN
10 10 N ENER
15 15 RN
30 30 n
05 FsS5 5 0P 10 5 "W s B E K EHN
10 10 F O R EHN
15 15 B BN
30 30 ]
1 F55 5 59 10 5 B E @ B EEE
10 10 E N EKE
10 15 # B EE
15 15 # R BN
15 30 | I}
30 30 B
1 55 5 0P 10 5 [ | H E B BB R
10 10 "N B EHEBE
10 15 H R 2E
i5 15 K EHRE
15 30 E H B
30 30 - q

B Feasible (other combinations on request)

Corfiguration example

|adaor support-type current transformer, black-type design
(U, =12 KV, fyy = 5O KA, foy =100 A)

Thermal strength 500 X Ipy

1%t core class 0.5; instrurnent security factor FS5; rating 5 VA
2nd core class 5P; accuracy limit factor 10; rating 5 VA

Example for Order No.
Order codes:
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Equipment Selection
‘,/ 4MA7Y indoor support-type current transformer, block-type design

50 kA - with primary multi-ratio
10% to 14t position ‘ Position: 2 2 4 5 6 7 - 8 5 103112 - 13 14 15 16 Qrder codes
Core versions Order No :

2X500A 2x600A 100X foy
2% 400 A 150 % Iy
2x 250 A 2x300A 200X Jpy
2x 200 A 360 x Jpy
2%125A 2x150A 400 X Iy
2x 100 A . 500 % by
2x75A BOOX Jpy
2x50A 2X60A - 1000 X fey

i

0.2 F310 10 E E RN BH
15 E R N @B

065 F55 10 [ | BEE N EE OB
15 ] B EHE S EEE

30 s ¥ REE®

H Fs5 10 - B E ¥R EE
15 - 2 E H N ER

30 E ENREERRN

5P 10 5 g " E E N NMNE®N
10 " E HMEEN

15 ENEEDN

30 E EH B

1P 10 5 s N HEHNEERN
10 BN EES

15 d K EESN

30 RN

0.5 Fs5 5 5P 10 5 ] E N M HEDN
10 : 10 K ERE

15 15 -3 |

30 30 - |

0.5 F55 S 19 10 5 | H HEE¥K
10 10 P EEDR

15 15 8w

30 30 -

1 55 5 44 10 5 ] E R =R KB
6 10 E @ R EB

10 1% EEE

15 15 B E

15 30 BB

3G 30 E R

t FS5 5 10P 10 5 H HEEAEERN
1D 10 E EEHHAEE

10 15 ''mE B R

15 15 EREE

15 30 X B E

30 30 E R

E feasibte (other combinations an request)

Configuration example

Indoor suppart-type current transformer, block-type design
(U= 12KV, Ly =50 KA, Ty = 2 100 A)

Thermal strength 500 X Tey

1%t core class 0,5; insfrument security factor FS5; rating § VA
2nd core class SP; accuracy limit factor 10; rating 5 VA

£xample for Order No.:
Order codes:

Slemens HG 24. 2000 37
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Equipment Selection

RTINS

4MA7 indoor support-type current transformer, block-type design

63 kA
10th to 14th position
Core varsions

750A 1060A 1200A 1250A 1500 A 2000A 2500A 100Xl
500A €0CA 150 % Jpe
400 A 200 % Iy
250 A 300A 300X oy
200A 400 X oy
1254 150A 500X foy
100A BO0X foy
75A 1000 X foy

7 - 13 14 15 1@ Order codes

8 9

Posiion: 1 2 10 11 12—

Order N

3 4 5 8

10 2 BN NER
15 H R N ER
65 FS5 10 EE R EE®R
15 E 8 R EER
30 EE B EER
1 F55 10 E B R EE N
15 EH N EDE
30 E B N R HEN
5P 10 5 E R N E = E
10 E B R EESN
15 B R EER
30 H N
e 10 5 B HEEENR
10 HE N EKEE=REHN
15 E R EERN
30 2 0 N N
6.5 FS5 5 5P 10 5 RN EE NN
10 10 HEENME
15 15 E R R
30 30 =
0.5 FS55 5 10P 10 5 g B E B NKE
1G 10 e E RN
15 15 E R
30 3o »
1 FS5 5 5P 10 5 EH RREER
10 10 E M EER
10 15 E MR EBSN
15 15 EE AR
15 30 E E
3¢ 30 ]
1 FS5 5 18P 10 5 EME B KN
16 10 EERBEHEHM
10 15 BE U EEBER
15 15 EHE R
15 30 " E S
30 30 -
B Feasible {other combinations on request}
Configuration example
Indoer support-type current transformer, block-type design
(U= 12XV, Iy, = 63 kA, Ty = 100 A)
Thermal strength 800 x Jpy ’
3=t core cass 0.5; instrument secusity factor FS5; rating 15 VA
2nd core without
Exarnpie for Order No.:
Order codes:

38 Ssiemens HG 24 2009
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Equipment Selection
AMA7 indoor suppart-type current transfarmer, block-type design

63 kA — with primary multi-ratio
10tk to 14th position sasition:
Core versions

2

1

3 4 5 6 7 -~ 8 9 1011 12 - 13 14 15 16

g

2x500A 2% 600 A X by
2x400 A 200 Joy
2750 A 2x300A 300 % Jyy
2x200A 400 X fyy
K125 A 2x150 A 500 X Jpy
X 100A 800X fg
ZXT5A 1000 x Joy

02 FS10 10 N EERE
15 " HEE
05 FS5 10 BB EEMEER
15 L} W EEBE N
30 HE S8 EE
1 Fs5 10 [ | EE SRR
15 "2 E ®E®EHS
30 E B E K
58 10 5 =N ¥ B NN E
10 K B H E B
15 0= & EB®
30 | |
100 10 5 N E EEH M ESE
10 ] EEHES
15 ¥ BB EBN
30 HER
05 FS5 5 50 10 5 B X EHEN
10 10 B EEN
15 15 R
. 30 30 |
0.5 55 5 10F 10 5 ] A EEBER
10 10 HHER
15 15 E N
30 30 ]
1 FS5 s 5P 10 5 B B EEEE
10 10 EE @ E
10 135 R ERE
15 15 ERE
15 30 ]
30 30 ]
1 F55 5 0P 10 5 -] B EH HER
10 10 e EE B
10 15 E B B H
15 15 BE N E
15 3G R B
30 30 ]
B Feasible {other combinations on request) © O Notfor2x125A
Configuration example
Indaor supporitype current transformey, black-type design
(U =12 KV, 7,2 63 KA, Iy = 2x 100 A)
Tharmal strength 800 X Jfpy
15t core class 0.5; instrument security factor FSS5; rating 5 VA
2nd core class 10P; accuracy limét factar 10; rating 5 VA
Examgle for Order No.:
Order cades:

Siemens HG 24 - 2009 39
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Equipment Selection
4MA7 indoor support-type current transformer, block-type design
-~

P

FPosition:
Order No.:

Without 20 care

5A Without 20 care
1A 1A
5A 5A
1A A
SA 1A

16t position
Additional features

50 Hz, VOE marking

50 Hz, IEC marking

50 Hz, VOE marking with approvat ¥
60 Hz, IEC marking

Further not listed special versions {only after consultation with the
order process!né; department in the Switchgear Factory Berli).
information additionally in clear text.

1) Only for class 0.2 and 0.5

With routine test certificate in German/English
With capacitive layer for voltage detecting system B kY
10 kv
15KV

Differential earth-fault balance in protection core
Other special versions on request

Configuration example

Indeor stpport-type current transformer, block-type design
Maximum operating voltage Uy, = 12 kv

Rated lightning impulse withstand voltage U, =75 kV

Rated shert-duration powes-frequency withstand voltage Uy = 28 KV
Rated short-time thermal cutrent fy, = 63 kA

Rated primary current fpy = 2x 100 A

Thermal strength 800 x Iy

15t core class 0.5; instrument security factor FS5; rating 5 VA
27 core class 10P; accuracy limit factor 10; rating 5 VA
Rated secondary cutrent 1% core 1A; 2nd core SA

Powar frequency 50 Hz; marking according to IEC

With routine test certificate in German/English

With capacitive layer for voltage detecting system 10V

Example for Order do.
Crder codes:

40 siemens HG 24+ 2009



Equipment Selection
4AMB1 indoor suppert-type current transformef, single-turn design

4MB1 indoor support-type current
transformer, single-turn design

5th position

Operating voltage (ma

Position: t 2 3 4 5 6 ¢ - 8 9 10 1142 - 13 14
Order N

mum value)

™~ N0y SN NoMmm o
< = <t < <+ < o <+
L a a LI T~ | w
(=2 S =) o L B o
m m (o moom m m o
o o o A o A (=%
o ¢ Q @ @ o W il
Q ¢ o g W U @ )
[r v wown o on wi

24 128 50

6thf7th position
Rated short-time thermal current

Bthjgth nosition
Rated primary current

50080 Only 4M813 |
6000 Only 4M813 ]

B Feasible (other combinations on reguest)

Configuration example

tndoor suppori-type current transformer, single-turn design
Maximum operating voltage U, = 24 kV

Rated #ghtning impulse withstand voltage U, = 125 kV

Rated short-duration power-frequency withstand voltage Uy =50 kV
Rated short-time thermal current Jy, = 300 kA

Rated primary current fpy = 3000 A

Example for Order No.:
Order codes:

Siemnens HG 24- 2009 41
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Equipment Selection aM 2rotecd

4MB1 indoor support-type current transformer, singiefturn design

10th to 14t position g 9

Core version

Position:
Order N

Seq page 43
See page 43
See page 43

1500A 2000 A 2500A 3000 A 4000 A
5000 A GODOA 100 % Fy

15 W EEERRSGSE

30 A EEENERHSR

05  Fs1G6 15 " EEE S EER
30 4 N EEHEER

60 N E L ENENE

1 FS10 15 A EE B NBR
30 # EEEDEEE

&0 N B ENNEER

5e 10 ElY N E E N EESD
&0 E EENNERS

10P 10 3G H E K XK EEDR
&0 E N MR EEDN

0.5 FS10 15 5P 10 15 B B B E B B B
30 30 HE B B QMR EN

3G 60 2 B

1 FS10 i5 Sp 10 15 ®H H 8 B R ¥ B
30 30 OE RS M 2 e

60 60 a8

5 65  F§10 15 10p 10 1 = B & 8 2 B B
; 30 30 EEE N NED
60 &G o E

1 F510 15 0P 10 15 E E B 8@ B EH
30 3C BE YN EH N ER

60 6C E H

B Feasible {other comibinations on request}

Configuration example

indoor suppert-type current transformer, single-turn design
{Un, = 24 KV, Iy, = 300 kA, fpy = 2000 A)

Thermal strength 100 x Jpy

15t core class 0.5; instrument security factor FS10; rating 30 VA
20t core class 5P; accuracy limit factor 10; rating 30 VA

Example for Grder No.:
Order codes;

42 Siemens HG 24 - 2009
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Equipment Selection
4MB1 indoor support-type current transformer, single-turn design

Position:

Order codes

R

Without 2nd care

5A Without 2nd core
1A 1A
SA 5A
1A 5A
5A 1A

16 position
Additional features

50 Hz, VDE marking
50 Hz, IEC marking
50 Hz, VDE marking with approval 1
60 Kz, IEC marking

Further not listed special versions (orly afier consultation with the
order processing department in the Switchgear Factary Berlin).
spformation additionally in clear text.

1} Only for class 0.2 apd 0.5

Spedial versions

With routine test certificate in GermaniEnglish
Other special versions on request

Configuration example

indoor support-type current transformer, single-turn design
Maximum operating voltage Uy, =24 kV

Rated fightning impulse withstand voltage U, = 125 kV

Rated short-duration power-frequency withstand voltage Ug= 50 kv
Rated short-time thermal current fy, = 300 kA

Rated primary current Ly = 3000 A

Thermal strength 100 x Tpy

15t core class 0.5; instrument security factor FS10; rating 30 VA
20t core class 5P; accuracy limit factor 10; rating 30 VA

Rated secondary current 1% core 5 A; 206 care 5 A

Power frequency 60 Hz; marking according to [EC

Example for Order No.:
Qrder codes:

Siemens HG 24- 2000 43
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Equipment Selection - o
AMC2 indoor bushing-type current transformer, smgle -turn design

y | T :

4MC2 indoor bushmg type current
transformer, single-turn design

5th position posiion: 1 2 3 4 5 6 7 - B 9 1011 12 - 13 14 15 16 Order codes
Operating veltage (maximum value) Crder No

]

w1 o 1 1n W D w
< & o <+ = = <+
oW [T V) [
th th O (== B R =3
o o M o m e o o)
a o a = -~ =, [=%
& U @ ¥ W oW Y w
& O @ ¢ 4 & O a
wviow viownwon w1

6th to 9th position
Rated short-tlme thermal current/

Configuration example

tndoar bushing-type current transformer, single-turn design
Maximum operating valtage U, = 36 kv

Rated fightning Impulse withstand voitage Uy = 170 KV

Rated short-duration power-frequency withstand voltage Uy = 70 KV
Rated short-time thermal curent fy, = 50 kA

Rated primary current fpy = 500 A

Exarnple for Order No.:
Order codes:

44 Siemens HG 24 - 2009
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g Tracstareers o Equipment Selection
4MC2 indoor bushing-type current transformer, single-turn design

10th to 14 position Posion: f 2 3 4 5 6 7 - 8 9 1@ 11 12 — 13 14 15 16 Order codes ;
Core versions Order No. ‘
CRN-
-
a a
150A 200A 300A 400A 500A 600A 800A
1000 A 1200A 1500A 2000 A 2500 A 3000A 100 X foy
0.2 2314 10 L3 ]
15 B ENAR
0.5 FS5 15 i n N
30 B ERKNMNR
.5 FS10 15 ]
1 FS5 15 o EREN
30 BN LI |
1 510 15 o
10P 10 15 B H N MR
30 AN EBR
60 " NN RE
0.2 ES10 10 10P 10 a0 E R EEERE
15 30 E E E N E
0.5 FS5 15 10P 10 15 EEEE
15 30 E B E E
30 30 B EERB
30 60 ‘'®E BN E
0.5 FS10 15 oP 10 15 ]
15 30 ]
i F55 15 10p 10 15 B REEBEBR
15 36 m A EH
30 el KR EEE
30 60 B R E R
t F510 15 10P 10 15 ]
15 3¢ u
® Feasible (other combinations on request}
Configuration example
Indoor bushing-type current transformer, single-turm design
(U = 36 KV, £y, = 50 kA, Iy, =500 A)
Thermal strength 100 x Jpy i,
19t core class 1; Instrument security factor FS5; rating 30 VA
and core class 10P; accuracy limit factor 10; rating 36 VA
Example for Order No.:
Crder codes:

Siemens HG 24 - 2009 45



Equipment Selection
4MC2 indoor bushing-type current transformer, single-turn design

4 ,./

Poskion: 1 2 3 4 5 6 7 - B 9 1011 12 - 13 14 15 16 Qrder codes

Order Ne.

15% position
Rated secondary current

Without 24 core

5A Without 2r¢ core
1A 1A
5A S5A
tA 5A
5A 1A
16% position

Additional features

50 Hz, VDE marking

50 Hz, IEC marking

50 Hz, VDE marking with approval 1}
60 Hz, IEC enarking

Further nat listed special versions {only after consultation with the
order prqcessiné; department in the Switchgear Factory Berlin).
Information additionatly in clear text,

1) Only for class 0.2 and C.5

Special versions
;

With routine test certificate in German/Engtish
Other special versions on request

Configusation example

indoor bushing-type current transformer, single-turn design
Maximum operating voltage U, = 36 kV

Rated fightning impulse withstand vokage U, =170 kV
Rated short-dusation power-frequency withstand voltage Uy = 70 kV
Rated shori-time thermal current 7y, = 50 kA

Rated primary current fpy = 500 A

Thermai strength 100 X Ipy,

15t core class 1; instrument security factor FS5; rating 30 VA
2nd care class 10P; accuracy lisit factor 10; rating 30 VA
Rated secondaty cutrent 1% core 5 A; 20 care 1 A

Power frequency 50 Mz; marking according to VDE

Example for Order No.:
Order codes

A6  Siemens HG 24+ 2009
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; Equipment Selection
4MC3 indoor bar-primary bushing-type current transformer

4MC3 indodr bar-primary
bushing-type current transformer

5th position - Position: 1 2 3 4 5 6 7 - 8 9 1011 12

- 13 14 15 186 Order codes
Operating volt:

Sea pe;ge 48
See page 48
See page 48

o O o
= < =+
o @ W ar
(= N R ] o
m | ® o
oo o =
@ oo oW vl
Q o W &
wmowou wvi

Sea page 48

6 fo 9t position
Rated short-time thermal current/
Rated primary current

Configuration example

Indoor bar-primary bushing-type current transformer

Maximum operating veltage Uy, =12 kV

Rated lightring impuilse withstand voltage U, = 75 kV

Rated short-duration power-frequency withstand voltage Uy =28 k¥
Rated short-time thermat current fiy, = 400 kA

Rated primary current Jpy = 4000 A

Exampte for Grder No.:
Order codes:

Slemens HG 24. 2000 47
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TRy, 111

SO N

Equipment Selection .
4MC3 indoor bar-primary bushing-type current transfornier

8 G
10th to 14t position / Posion: 1 2 3 4 5 6 7 - & 9 10 11 12 - 13 14 15 16 Order cades
Core versions Order N .

See page 49 %

See page 49
See page 49

J000A 2500 A 3000A 4000A S000A
6000 A 800A 10000 A 100 % I

0P 10 60
0P 20 60

05 FS10 15 10P 10 30 1097 10 &0
1 FS10 30 tOP 20 60 10P 20 100
6,2 FS10 15 0.2 £510 30 10P 10 30,

FEEEREEEERREEMEREERERNERERESD NS
Illllllﬂ-‘liIlllll.lllllll.l

6,5 FS1C 15 30 30

0.2 FS10 30 1 FSi0 60 10P 10 60 10P 20 100
0.5 F510 30 60 &0 100
t FSt0 30 60 &0 100
0.2 FS10 30 1 FS10 60 10P 10 60 10P 20 100
0.5 FS10 30 60 60 100
i F510 30 60 60 100

# Feasible (other combinations on request)

Configuration example

Indoar bar-primary hushing-type current transformer

(U =12 KV, Iy, = 400 KA, Iy, = 4000 A)

Thermal strergth 100 X Jpy

15t core class 0.5; instrument security factor FS10; rating 15 VA
200 core class 0.2; instrument security factor F810; rating 30 VA
3ud core class 10P; accuracy limit factor 10; rating 30 VA

Example for Order No.:
Order codes:

48 siemens HG 24 2009




Equipment Selection
4MC3 indoar bar-primary bushing-type current transformer

B PR
EATHPI ST

15t position Positon: t 2 3 4 5 6 7 - 8§ 9 3011 12 - 13 14 15 16 Order codes
Rated secondary current ] : @ @

1A Without Without 0 A
A Without Without Without 0 A B
1A 1A Without Without
SA 5A Without Without
1A 5A Without Without
SA 1A Without Without
1A 1A 1A Without
5hA 5A 5A Without
1A 1A 1A TA
SA 5A 5A 5A
16 position
Additional fea

50 Hg, VDDE marking

50 Hz, IEC marking

50 Hz, VOE marking with approval ¥
60 Hz, IEC marking

Further not listed special versions (only after constiltation with the
order pracessing department in the Switchgear Factory Berfin).
_information additionally in clear text,

1) Only for class 0.2 and 0.5

With routine test certificate in GermaniEnglish

Size (for specification see the following pages) 1
12
21
22
EH
32

42
51
52
61
62
72
73
Other special versions on request

Configuration example

indoor bar-primary bushing-type current transformer

Maximurn operating voltage U, = 12 kV

Rated lightning impulse withstand voltage U = 75 kv

Rated short-duration power-frequency withstand voltage U; = 28 kV
Rated short-time thermal current fg, = 400 kA

Rated primary cusrent fpy = 4000 A

Tharimal strength 100 X Ipy

15t core class 0,5; instrurnent security factor FS10; rating 15 VA
2 core class 0.2; instrument security factor FS10; rating 30 VA
3 core class 10P; accuracy Himit factor 10; rating 30 VA

Rated secondary current 15 core 1 A; ard core 1A; 3% core T A
Powet frequency 50 Hz; marking according to IEC

Size 42

Exampte for Order No.:
Order codes:

Siernens HG 24- 2000 49
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Equipment Selection A
4MC3 indoor bar-primary bushing-type current transformer

11,12, 21,23, 31,32, 41,42,

C30-0A 11,12, 11,12,
C40-0A 2,22, 21,22, 21,22, 31,32, 41,42, 51,52,
F30-0A 31,32 31,32 31,32, 11,42, 51,52, 61,62,
FA0-0A 41, 42, 51, 52, 61,62, 72,73
J40-0A 1,52 51, 52 81,62 72,73 :
160-04
Q40-04
Q60-0A
S60-0,
11, 12, 1,12, 1112, 11,12, 12,21, 2231, 31,132, 41,42,
21,27, 21,22, 21,22, 2,22, 22,31, 32,4, .42, 51,52,
31,32 31,32 31,32, 31,32, 37,41, 42,51, 51,52, 62,72,
41,42 41,42, 42,51, 52,61, 52,72, 7
' 51,52 52 62,72, 73
11,12, 11,12, 11,12, 11,12, 11,12, 22,31, 32,42, 51,52,
21,22, 21,22, 21,727, 21,22, 21,22, 32,41, 51, 52, 62,72,
31,32 31,32 31,32, 31,32, 31,32, 42,51, 62,72, 73
41,42 1,43, 41,42, 52,62, . 73
51, 51,52 .
11,12, 11,12, 11,12, 11,12, 12,21, 22,11, 32,42, 42,51,
21,27, 21,22, 71,22, 21,22, . 22,31, 37,41, 51,52, 52,62,
31,32 31,32 31,32, 31,32, 32,41, 42,51, 62,72, 72,73
41,42 41,42, 42,51, 57, 62, 73
51,52 52 72,73
11,12, 1,12, 11,12, 11,12, 12,21, 22,32, 42,51, 42,51,
FAD-65 21,22, 21,22, 21,22, 21,22, 22,31, 47,42, 52, 62, 57,62,
31,32 31,32 31,32, 31,32, 32,41, 51,52, 72,73 72.73
41,42 11,42, 42,51, 81,62
51,52
12,21, 12,21, 12,21, 12,23, 71,22, 21,22, 3,332, 42,52,
22,31, 22,31, 2231, 22,31, 31,37 31,32, 41,42, 62, 72,
E] 32 32,41, 32,41, 41,42, 41, 42, 51,52, 73
42 42,51, 51,52 51,52, 61,62,
52 61,62 72,73
Q6085 12,21, 12,21, 12,21, 12,2, 21,72, 21,22, 32,41, 42,52,
22,31, 22,31, 22,31, 2,9, 31,32, 32,41, 42,51, 62, 72,
32 32 378, 32,41, 41,42, 47,51, 52,62, 73
42 472,51, 51, 52 52, 61, 72,73
52 62
12,21, 12,21, 21,22, 12,21, 21,22, 21,22, 32,41, 42,52,
22,31, 22,31, 31,32, 22,31, 31,32, 32,41, 42,51, 62,72,
52 32 41,42 32,41, 41,42, 42,52, 52,62, 73
42,51, 51, 52 61,62 72,71
SBO-85 21,22, 12,21, 21,22, 21,22, 21,22, 22,32, 41,42, 42,52,
, 32 ) 3,32, 32,41, 32,41, 47,42, 51,52, 62,72,
41,42 42,5%, 42, 51, 51,52, 82,72, 73
52 52 62 73
11,12, 11,12, 12,71 12,23, 29, 32,42, . 52,62, 52,62,
25,22, 21,22, 22,31, 22,31, © 32,4, 51,52, 72,73 72,73
31,32 31,32 374, 32,41, 32,51, 61,62 _
42 2,51, 53
3
YQO0-OB 21,22, 21,22, 22,32, 22,32, 22,32, 22,42, 42,52, 52,62,
32 32 41,42 42,51, 42,53 52,67 62,72, 72,73
2 7

1) Selection for transformers with rated secondary current 1 A, Sizes for 5 A on request

50 siemens HG 24 - 2009
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Equipment Selection
4MC3 indoor bar-primary bushing-type current transformer

11,12, 11,12, 2,22, 31,32, 41,42,
20,22, 1,22, 1,37, 41,42, 51,52,
31,32 3,32 32, M, 41,42, 51,52, 61,62,
42 41,42, 51,52 51,52, &1, 62, 72,73
51,52 61,62 72.73
11,12, 11,12, 12,71, 11,12, 21,22, 22,31, 3,32, 41,42,
21,22 2,22, 22,31, M2 33 32, 4%, 1,42, 51,52,
31,32 31,32 32,4, (31,32, 21,42, 42,51, 51,52, 62,77,
12 41,42, 51,52 52,61, 62,72, 73
51,52 62,72, 73
73
11,12, 11,12, 11,12, 11,12, 21,22, 22,3, 32,42, 51,52,
21,22, 21,22, 21,22, 21,22, 31,32, 32,41, 51, 52, &2, 72,
31,32 31,32 31,32, 31,32, 41,42, 42,51, 62,72, 73
41,42 41,42, 51,52 52, 62, 73
51,52 72,73
11,12, 11,12, 11,12, 11,12, 7,22, 22,31, 32,42, 42,51,
21,22, 21,22, 2,22, 21,22, 31,32, 32,41, 51,52, 52, 62,
31,32 31,32 31,32, 31,32, 41,42, 42, 51, 52,72, 7273
41,42 41,42, 51,57 ° 52,62, bE]
51, 52 727
F30-65 11,12, 11,12, 11,12, 12.21, 21,22, 22,3, 42,51, 42,51,
F40-65 2122, 1,722, 21,22, 22,31, 31,32, 41,42, 57,62, 52, 62,
31,32 31,32 31,32, 3z a, 41,42, 51,52, 72,73 7273
31,42 42,51, 51,52 61,62
52
12,21, 12,21, 12,21, 12,21, 21,22, 2,22, 31,32, 42,52,
22,31, 22,3, 22,31, 22,31, 31,32, 31,32, 41,42, 62,72,
32 2 32,41, 3z,41, 41,42, 41,42, 51,52, 73
42 42,51, 51,52 51,52, 61, 62,
52 &1, 62 72,73
Q60-85 12,21, 12,21, 12,21, 12,2, 2,22, 22,32, 32,41, 42,52,
22,31, 22,34, 22,31, 2231, 31,32, 41,42, 22,51, 62, 72,
32 32 32,41, 32,41, 1,42, 51,52, 52,62, 73
42 42,51, 51,52 61,62 72,73
52
21,22, 21,22, 21,22, 21,22, 21,22, 22,32, 42,51, 42,52,
31,32 31,32 31,332, 31,32, 31,32, 41,42, 52,62, 62, 72,
41,42 41,42, 41, 42, 52,61, 72,73 73
‘ 51,57 51,52 62
580-85 21,22, 21,22, 1,22, 21,22, 20,22, 22,32, a,42, 42,52,
33 32 31,32, 32,41, 32,47, 41,42, 51,52, 62,72,
41,42 42,51, 42,54, 51,52, 52,73, 73
52 52 62 73

13 Selection for transformers with rated secendary current 1 A. Sizes for 5 A on request
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Equipment Selection
4MC3 indoar bar-primary bushing-type current transformer

Size specification

C30-0A 11,12, 11,12, 11,12, 21,22, 31,32, 41,42,
CA0-0A 21,22, 1,22, 21,22, 31,32, 41,42, 51,52,
F30-0A 31,32 31,32, 31,32, 31,41, 41,42, 51,52, 61, 62,
F40-0A 47,42 41,42, 42,51, 51,52, 61,62, 72,73
J40-0A 51, 52 52 61,62 72,73
J60-0A
Q40-0A
11,12, 11,12, . 1,12, 21,22, 23,22, 21,22, 31,32, 41,42,
21,22, 21,722, 21,22, 31,32, 31,37, 34,32, 41,42, 51,52,
31,32 3132, . 31,32, 41,42, 41,42, 41,42, 51,52, 61, 62,
41,42, 4,42 51,52 51,52 5%, 52, 61,62, - 72,73
51,52 61,62 72,73
SBO-0A 12,21, 11,12, 1,12, 21,22, 21,22, 22,31, 41,42, 41,42,
22,31, 21,23, 21,22, 31,32, 31,32, 32,41, 51, 52, 51,52,
32 31,32 31,32, 41,42, 41,42, 42, 51, &2, 72, 62,72,
41,42 51,52 51,52 52, &1, 73 73
62
11,12, 11,12, 12,21, 21,22, 21,22, 22,31, 42,52, 52,62,
21,22, 21,22, 22,31, a1, 32, 31,32, 32,41, 62,72, 72,73
31,32 . 31,32 37, 41, 11,47, 41, 42, 47, 51, 73
42 51,52 51,52 52, 62
12,21, 12,21, 12,21, 21,22, 21,22, 22,31, 47,52, 52, 62,
22,31, 22,31, 22,31, 31,32, 31,32, 32,41, 62,72, 72,73
32 32 32,41, 41,42, 41,42, 42,51, 73
51,5 51, 52,
12,21, 12,21, 12, 21, 21,22, 21,22, 22,32, 42,52, 52, 62,
22,31, 22,31, 22,31, 31,32, 31,32, 42,51, 62,72, 72,73
32 32 32,41, a1, 42, 41,42, 52, 61, 73
. 42 51,52 . 62
F40-65 12,21, 12,21, 21,22, 21,22, 21,22, 0,22, 41,42, 42,52,
22,31, 2231, 31,32, 1,32, 31,32, 32,41, 51,52, 62, 72,
32 32 41,42 41, 42, 51,42, 47,51, 62,72, 73
51,52 51,52 52, 61, 73
62
12,21, 12,21, 21,22, 21,22, 2,22, 21,22, 41,42, 42,52,
22,31, 22,31, 31,32, 31,32, 31,32, 11, 32, 51, 52, 62, 72,
32 32 41,42 41,42, 41,42, 41,42, 61,62, 73
51,52 5%, 52 51,52, 72,73
. 61,
Q60-85 © 21,23, 12,21, 21,22, 21,22, 22,32, 22,32, . 42,51, 42,52,
31,32 22,31, 32,41, 32, 41, 41,47, 41,47, 52 62,72,
32 42 42,51, 51,52 51,52, 73
52 61,6

1) Selection for transforrmers with rated secondary current 1 A. Sizes for 5 A on request

52 SiemensHG 24 - 2009
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Equipment Selection
AME?2 outdoor support-type current transformer

4ME?2 outdoor support-type current transformer
5t position Posios 1 2 3 4 5 6 7 - 8 9 10 11 12 ~ 13 14 15 15 Order cades
Operating voltage (maximurm value) Order N : FEw :

=

[Ea B Ta BTy 1N 1N W 0 =}
[Ta T e wy o i N i
@ e @ @ W oW ow o
o tn N o Th Y o
m oo s @ m | )
a o o Q2. 2 @3 A [=%
[ TR R o U @ @ o
QLW @ @ @ o
Vi L I Wi

12 75 28 4 ME 2 2

24 125 50
36 170 70 4 ME 2 6

6th to 8th position
Rated short-time thermal current/
Rated primary current

0.5

0.6 2% 10 ]
1 2% 5 | ]
1.5 2 15 L
25 2x 25 ]
3 2x 15 ]
5 2% 25 ]
5 2% 50 B
1.5 2x 75 |- ]
10 2x 50 ]
10 2% 100 L
15 2% 75 ]
15 2% 150 o
20 2% 100 [ ]
20 2% 200 ]
25 2% 250 ]
30 2% 150 B
30 2% 300 =
40 2% 200 [ ]
40 2% 400 L]
50 2% 250 [
50 2% 500 ] ]
60 2% 300 -
60 2% 600 ] ]

& to 9th position continued on page 54

Configuration example

Outdoor support-type current transformer

Maximum-operating voltage U, =24 kv

Rzted lightring impulse withstand voltage U, =125 kV

Rated short-duration power-frequency withstand voltage Uy = S0 kV
Rated shart-time thermal current A, = 15 KA

Rated primary current Joy = 2X 75 A

Example for Order No.:
Order cades:

Siemens HG 24 - 2009 53
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Equipment Selection T e 3 dgas i
4ME2 outdoor support-type current transformer

.

Order codes

13 14 15 16

- ;
6th to 9t position (continued)” Positicn:
Rated short-time thermal current/ Order No.:
Rated primary current

n w0 uwy @y W0 Ao =g
n N w o W [}
u oW ¥ oL O a @
tTh tn tth o o o O m
M o™ m W @ @ o
a o o o a o [=%
& oW W @ o W
& a [T TR VI ) a
v oo iV w

1 5
1.5 i5 L]
2 10
2 20 a
3 15
3 30 - L]
4 20
4 40 -]
5 50 4
& 30
6 60 B
7.5 75 ]
8 40
10 50
10 100 o
12 60
15 75
15 150 L]
20 100
20 200 L]
25 250 L
30 150
30 360 ]
40 200
40 400 o
50 250
50 500 ]
&0 300
60 600 -]
BO 400
80 BOD -4
300 500
100 1000 L]
120 600
120 1200 =

Configuration example

QOutdoor support-type current transformer
(U = 24 KV, U, = 125 KV, Ly =50 kV)

Rated short-time thermat current fy, = 100 kA
Rated piimary current Jp, = 1000 A

Example for Crder No.:

Order cedes:

54 siemensHG 24 2009
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Equipment Selection
4AME2 outdoor suppert-type current transformer

v
10t to 14th pasition ! Position:
Core versions Order No.

13 14 15

%] =]
[} wy
a o
[=)] =]
o o
o [=%
a )
a a)
vl [

515225345675 10 15 20 25 30 40
50 G0 80 100 120 100 xJpy

1234568101215 20 30 40 50 6C 80 100
120

200 Jy

34567510 15 20 25 30 40

0506 t5 2 25
5 120 L300y

1.
0 60 80 100

FD
0.2 F510 5 M E N
Ely HE E R
15 HE E N
30 EEEH
065 FS5 10 EEE
15 | ]
30 H EE
1 Fs& 15 H E R
30 N EE
5P 10 15 " EER
30 " ER
60 "=
0P 10 15 E mm
30 " Ea
60 E B B
02 F510 10 5P 16 30 [ I ]
15 30 [ ]
30 60 AR
05 Fs5 10 5P 10 30 E A M
15 30 BE B R
30 30 HERHE
30 : 60 E B M
1 Fs5 15 5p 10 30 LI ]
30 . 30 E RE
30 &0 H BEE
1 Fss 15 10P 10 30 R E HE
30 30 BE R E
30 80 n»EN
02 FS10 15 G5 FS5 15 BP 10 15 B B R
15 30 30 s BN
05 FS5 15 5¢ 10 15 5P 10 15 ®H B B
15 30 30 B E W

B Feasible (other combinations on request)

Configuration example

Qutdaor support-type current transformer

(Un = 24 KV, Iy, = 100 KA, Iy = 1600 A)

Thermal strength 300 x Yy

15t core dlass 18P; instrument security factor 10; rating 60 VA
2rd core without

31 core without

Example for Order No.:
Order codes:

Siemens HG 242009 55
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Equipment Selection
4ME?2 cutdoor support-type current transformer

Qrdercodes

=

15tk pof’sitia;‘l Position:
Rated sec Order No.:

‘ Without

Without

5A Without Without
1A 1A Without
5A 5A Without
1A S5A Without
SA 1A Without
1A 1A 1A

5A 5A 5A

16t position
Additional features

50 Hz, VDE marking
50 Hz, IEC marking
50 Hz, VDE marking with approval ?
60 Hz, IEC marking

Further not listed special versions (only after consultation with the
order processing department in the Switchgear Factory 8eriin).
Information additionaily in clear text.

1) Only for class 0.2 and 0.5

special versions

With routine test certificate in {SermanfEngl'ish
Size (for specification see the following page)

LEVI N )

Other spacial versicns on request

Configuration example

Outdoot suppart-type current transformer

Maximum operating voltage U, = 24 k¥

Rated lightning impulse withstand voltage U, = 125 kV

Rated short-duration power-frequency withstand voltage Ug= 50 kV
Rated short-time thermal curreat J; = 100 kA

Rated primary current fp, = 1000 A

Thermal strengtt: 300 X Jpy

15t core class 10P; Instrument security factor 10; zating 60 VA

27d core without

3d core without

fated secondary current 1% core 5 A; 20 core without; 3+ core without
Power frequency 50 Hy; marking according to 1EC

Size 1

Exarmple for Order No.:
Order codes:

56 Siemens HG 24 - 2009




' Slze specification for 4ME2 transformers

C1,-DA. 3

LQ3-0A... 1

E2,4L. 1

LEAAL. 1

JH3AML.,

Equipment Selection
4ME2 outdoor support-type current transformer

i 1 1
1 1 1
1 1 1
1 1 1
1 1 1
H 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 2 1
1 1 1
1 1 1
1 2 F
1 2 2
1 2 2
2 2 2
1 2 2
2z 2 i
2 2 1
2 2 2
1 2 2

Siemgns HG 24 - 2009 57
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Equipment Selection iy Pracecd
4ME3 outdoot support-type current transformer
/

-

4ME3 outdd6F support-type current transformer

J
i

Order codes

-
Lo
sy
£y
w
-
o

o o O Q Q = —
LT Y= Rt LY-RERVTRN" o ] o
G U@ @ o a4 @ a
o v th oo T OO o
o m m ™ m @ @
(=N =Ry =8 A O o a o.
@ L s o @ @ 1
T G D G G o @O &
Vi L B s | wy

12 75 28 4 ME 3 2
24 . 125 50
36 170 70 4 ME 3 6

6t to 9th position
Rated short-time thermal current/
Rated primary current.

05

0.6 2% 10 ]

1 2% 5 |

15 2% 15 -]

25 X 25 n

3 Eh e 15 ]

5 2x 25 |

5 2X 50 ]

7.5 2% 75 B R
16 2% 50 |
10 2X 100 n
15 2% 75 |
15 2% 150 B
20 2% 100 ]
20 2% 200 ®
25 2% 250 L
30 2x 150 ]
30 x 300 ]

40 2x 200 ]

40 2x 400 ]

56 2x 250 ]

56 2x 500 B ]
&0 2X 300 ]

80 2% &00 | -]

6% to 9t position continued on page 59

Configuration example

Outdaor support-type current transformer

Maximum operating voltage U, =52V

Rated lightning impulse withstand voltage U = 250 kV

Rated short-duration power-frequency withstand valtage Uy =95 KV
Rated short-time thermat curret iy = 25 kA

Rated primary cutrent Iy =2x 250 A

£xample for Order No.:

Order codes:
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e T e Equipment Selection
4ME3 outdoor support-type current transformer

-~ 13 14 15 16 Order codes

6ih to 9t position {continued}) Poston: 1 2 3 4 3 & 7 - 8 9 1011
Rated short-time thermal current/ OrderNo.: |
Rated primary current

i

o O o [ e B -

(Y=Y R V=] [V V=R e ] 0

woo o @ W ou W @
;o b Th th o o o

m Qo m m © @ )
a o o (<R =T = = N j=5

[T T o oo & oW @

¢ @ @ U o & W &L

(V2 T Ve R Ve ] Vi oUhowv wv

2 20
3 15
3 30
4 20
4 40
5 50
[ 30
[ 60
7.5 75
8 40
10 50
10 100
12 60
15 75
15 150
20 100
20 200
25 250
30 150
30 300
40 200
40 400
50 250
50 500
60 300
&0 600
80 400
80 800
i0e 500
100 1000 -] ]
120 600 "]
120 1200 n B
150 1500 B
200 2000 8
250 2500 ]
300 3000 ]

Configuration example

Outdoor support-type current transformer
(U =52 kY, U, =250 kv, Uy =95 kV)

Rated short-time thermal current iy, = 100 kA
Rated primary current fpg = 1000 A

£xample for Order No.:
Order codes:

Siemens HG 242008 59




Equipment Selection
4AME3 outdoor support-type current transformer

0.5 06 1

10t to 14t po;fii

versions’

. 522534567510 15 20 25 30 40
S0 60 80 100 120 150 200 250 300

Pasition:
Order No.

t 2 3 4

100 X fpy

1234568101215 20 30 40 50 60 80 100
120

0.5 0.6

50 60 &

5
)

225
00 120

200 % by

34567510 15 20 25 30 40
_300xky

0.5

5p

0P

0.2

0.5

0.2

o5

& Feasible (other combinations on reguest)

Fs5

F55

10

F$10

F55

F55

£85

F510

55

30
15
15
15
15

5P

5p

5P

ap

0.5

5P

Configuration example
Qutdoor support-type current transformer

(U = 52 kV, £y, = 100 kA, fpyg = 1000 A)

Thermal strength 300 X Foy
1%t core class 10 instrument security factor 10; rating 60 VA

2rd care without
3 core without

[y

10

10

10

Fs5

10

60 Ssiemens HG 24 . 2009

30
30

- 60

30
30
30
60
30
30
60
30
30
&0
15
30
15
Ei

5p

5p

10 15
30
10 15
30

Example for Order No.:
Order codes:

st

See page 61

See page 61




Equipment Selection
4ME3 cutdoor support-type current transformer

£

10 11 12 -~

15t position Posiion: 1 2 3 4 5 6 7 - 8§
Rated secondary current Order N i

Without Witholit

SA Without Withost
1A 1A Without
5A 5A Without
1A 5A Without
5A TA Without
1A 1A 1A

5A 5A 5A

16t position
Additional features

50 Hz, VDE marking

50 Hz, IEC marking

50 Hz, VDE marking with approval 2
60 He, $EC marking

Further not fisted special vessions (only after consultation with the
order pracessing department in the Switchgear Factory Bevlin).
tnformation additionally in clear text.

1) Only for ¢lass 0.2 and 0.5

Special versions

With routine test certificate in German/english
Other speciat versions on reguest

Conflguration example

Outdoor support-type current transforrer

Maxirnum operating voltage Uy, = 52 kV

Rated lightning impulse withstand voltage Uy = 250 kY

Rated short-duration power-fraguency withstand voltage Uy =95 kV
Rated short-time thermal current Jy, = 100 kA

Rated prirary current fp; = 1000 A

Thermal strength 300 x Ty

15t core class 10P; instrument security factor 10; rating 60 VA

2nd core witheut

3d core without

Rated secondary current 1% core 5 A; ond core without; 31 core without
Power frequency 50 Hz; marking according to IEC

Exarnple for Order Ne.:
Order codes:

Siemens HG 24 - 2009 61
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Equipment Selection
Product overview of voltage transformers

Voltage transformers, Posion: 1 2 3 4 5 6 7 - & 9 10 11 12 - 13 14 15 16
type of i Order No.:

tndeor voltage transformer,

block-type design,

sinall type of construction according to DIN 42600,

stngle-phase cast-resin insulated,

operating voltage up to 12 KV or 24 kv 4 M R 1 Selection from page 63fF

R-HG24-058.eps

Indoor veltzge transformer,

block-type design,

smal! type of construction accerding to DIN 42600,
double-phase cast-resin insulated,

operating voltage up to 12 kV or 24 kv Selaction from page 63f

R-H624-059.rps

Indoor voftage transformer,

block-type design,

large type of construction according to DIN 42600,

single-phase cast-resin insulated, . )
aperating voltage up to 12 KV, 24 kV or 36 kv 4 M R 5 Selectionfrom page 63ff

R-HG24-063.2ps

Indoor voltage transformer,

block-type design,

large type of construction according to DIN 42600,
double-phase cast-resin insulated,

operating voitage up to 12KV, 24 kvVor 36 kY Selection from page 63ff

R-HGR4-064.aps

Cutdoor voltage transformer,

srmall type of construction,

single-phase cast-rasin insulated,

operating voltage up to 12KV, 24 kV,

36kVer52 kv 4 M 5 3 Selection from page 63ff

R-HG24-065.eps

QOutdoor voltage transformer,

small type of construction,
double-phase castresin insulated,
operating valtage up to 12 kV, 24 KV,
36 kvors2kv

Selection from page 63ff

R-HGZ24-055.eps

Outdoor vaoliage transformer,

{arge type of construction,

single-phase cast-resin insulated,

operating voltage up to 12 kV, 24 kV or 36 KV 4 M § 5 Selection from page 63ff

R-HG24-066.eps

Qutdoorvoltage transformey,
large type of construction,
double-phase cast-resin insulated,

operating voltage up to 12 &V, 24 KV or 36 KV Selection from page 63fF

R-HG24-067 eps

1) Transformers according to ANSI standard on request

Exarnpte for Order No.
Order codes:

62 Siemens HG 24 2009
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Ui Equipment Selection
Voltage transformers

Maximum operating voltage U, =52 kV
12 kV Positio: 1 2 3 4 5 6 7 - & 9 10 1112 Order codes
50/60 Hz Order No. : e

w0 P ~
[=Jv- SRR Y. R V- Tt w
[ TR TR T 1) a
[ M= - i ] o
@ M ® ® m )
a o & aa o
TR TR A T a
¢ @ G 9 @ 4
Vit oo v

3.3M3

33 ] ]

36N3 H "

3.6 ] E

48:3 m "

4.8 [ ]

5 3 B u ] L

5 = = [ ] [

6 N3 M [} [-] ]

6
663 B [ " ]

656 ] " " "
72h3 E E
7.2 L} B
10 N3 B [ ] ] ]
10 ] [ B ]
11 W3 E n ] ]
11 [ ] ] o [ ]
6-10 M3 B
6-10 [

Others N ER

Configuration exampie

Valtage transformer

Outdoor design, single-phase

Rated primary voltage Upim = 6.6M3 kY

Example for Order No.;
Order codes:

Siemens HG 74 - 2009 63
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Equipment Selection o AN e T B cufuy e
Voltage transformers o
24 kv gosiion: 1 2 2 4 5 6 7 - 8 9 101112  Ordercades

50/60 Ha ‘ Order No
r,

[To BT BRY- R Yo T [
[ra Jv RV R Vo R Pl w
N o ow a @ @
oo o o B o
B R oM S @ 4
R oA o a o o
L @ O W @ @
@ ® oA 9 W 4
G A KA v

24 125 50 1B&EAM B BB

13.8 -] | L3 =
15 H3 B ] ] ]
15 = [ = ]
17.5K3 | " ] ]
17.5 = o = u
20 N3 m u ] B
20 "] = ] "
2 MEr E E &
2 n = ] =

10-20 W2 E ] B =

10-20 [ [ = =

15-20 M3 8 =

1520 " =

QOthers B EFERN

36 kv
50/60 Hz
36 170 70 20 M3 [
20 -]
2 N3 "
22 H
25 K3 [ ] ™ ™
25 R Y W
30 K3 B o =
30 = ] B
33 W3 ] " =
33 [ ] ] B
35 H3 u B a
35 E = ]
20-30 M3 ]
20-30 [
Others H R

Configuraticn example

Voltage transformer

Outdoor design, single-phase

Rated primary voltage Up;p, = 20K3 kV

Exampie for Order No.:
Order codes:

64 siemens HG 24 - 2009
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52 kv

50060 Hz

Poskion:

8th position
residual voltage winding

Without auxiliary winding EEEERNEKSEBR

10013 ] u B L]

1103 ] ] ] -]

12013 ] [} ] ]
gth position

100W3 = ] = =
100 E E R ®
110W3 ] L} - I |
110 B | B ] -]
12003 ] [l m ]
120 = B E @&

Configuration example

Voltage transformer

Outdoor design, single-phase

Rated primary voitage with multi-ratio U, = 35H3 kv
Without auxiliary residuai voltage winding

Rated secondary voltage U, = 110V

Example for Order No.:
Order cedes:

Equipment Selection
Voltage transformers

See page 66

See page 66
See page 67

s

Order codes

™~
D
L
o
&
o
o
&L
v

Siemens MG 24 - 2000 65




Equipment Selection
Voltage transformers y

Pasitian:
Crder No.

Configuration example

Valtage transformer

Qutdoor design, single-phase

Rated output of measuring winding 180 VA
Accuracy class 0.5

Example for Order No.:
Order cades:

66  Siemens HG 24 - 2009

Eoy

L4
Srink

8 8

10 11 12

D

@

See page 67

See page 67

Order codes




2 Equipment Sefection
Voltage transformers

Poshtion:
Order N

50 Hz, VDE marking
50 Hz, {EC marking
50 Hz, VDE marking with approval 1
60 Hz, IEC marking -

Other features on reguest

B BB ®E B 4RE

1) Only for class 0.2 and G.5

Additional equipment

With routine test certificate
in German/English EH & KN NEESEE

Configuration example

Voltage transformer

Ouidoor design, single-phase, cast-resin insulated
Rated primary voltage with multi-ratio Upsy, = 35H3 kY
Without auxiilary residual veltage winding

Rated secondary voltage Uy =110V

Rated output of measuring winding 180 VA

Accuracy class 0.5

Additional features 50 Hz, 1EC marking

With routine test certificate in GermaryEnglish

Example for Order No.:
Grder codes:

Slemens HG 24 . 2009 ©7F
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Technical Data , skl Prgaive i A wesunns Tre sRs
Electrical data, dimensions and weights of current transformers

Eac

12 28 75 SO0 2002500 2x20t02x606 5 1.2 0 120 - sooo 20 1
175 38 95 5060 20to2500 2x20te2x600 U5 1.2 80 120 - 5000 20 1
56 125 50060 2012500 2x20t02x600 U5 1.2 80 120 - 5000 25 2

70 170 S0/60 20102000 2x20t02x606 U5 1.2 80 120 - seo0 35 3

28 75 50060 13330‘0 ‘;';'3’051325:3';;&” W5 12 100Xk ifnﬂhcr‘;ifjg 3 3000 190r26 4

2w 7 _f,c!ﬁo 1233 0‘" "52'3’0*:1‘(’125:5‘; oS 12 100X/ mf:r"ﬁ?e”g 3 so00 34 4

SO 1250 S0/60 1383 g" "sf;’é’oi‘(’fa‘r‘)t,”;;: WS 12 100xt mﬁ‘lig 3 3000 2% 4

78 75 sogo 150103000 onlypossibleon  ye o 45 qgpyg, Precialy 3 5000 12048 5
secarxdary side unlimited

50 125 soiga 150103000 onlypossbleon g5 13 qppyy, Rractially 3 5000 28to48 5
secondary side uniimited

70 170 soigo 150103000 onlypussblecn g g5 qopyg,, Prectielly 3 5000 3548 S
secondary side unimited

2000 o only possible on practically
50160 " 2 00x £ o 5001
8 ” o 10000 secondary side s ! 100y unfimited 4 0 32150 6

2000te only possible on practically
60 - . 00 x N
50 125 50 10600 secondary side 115 1.2 100X Ipy rimited 4 5000 320150 7

70 170 soo  2000te  omlypossibleon g g3 qooxg, padialy oy 5000 32t0150 8

16000 secondary side uniimited

28 75 5060 5101200 2x5t02x600 15 1.2 8¢ 2.5x% 4y, 3 2400 22 ano

50 125 5060 5101200 2x5t02x600 15 1.2 80 250y, 3 2400 22 910

70 170 S060  Sto1200 2x5to2x600 1S 1.2 80 25% Ty 3 2000 22, 1112

28 75 5060 5103000 2x5t02x600 15 1.2 80 2.5 Iy, 3 5000 65 13

50 125 50!60 5103000 2x5to2x600 U5 1.2 80 25xty 3 5000 65 13

70 170 5060  5t03000 2x5t02x600 15 1.2 80 2.5x 1y, 3 5000 65 14
52 95 250 S50060  5t03000 2xS5tw2x600 105 1.2 BG 25x Ty, 3 5000 65 15

1) Also possibie on request: Uy, = 17.5, Uy=38kVand U, =75 kY

70 Siemens HG 24 - 2000
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Technical Data

Electrical data, dimensions and weights of current transformers

for 4MC2 transformers

Size specification

"

1

E40-6Q

11

1

1
1
1

0
0
0

a1

o
<

C20-08

o

-
o

01

o
<

E30-0A

o1
0

01

-
(=]

01

01

H30.08

Siemens HG 24 2000 71
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Technical Data
Electrical data, dimensions and weights of current transformers

b2, 23 deep

745
e

RG24-2205a_eneps

tl}-

347
| | Primary connection = 1500 A

Dimension drawing 1

M12, 23 deep
él
B
g
Dimension drawing 2
M1z, 23 desp
83
5
&

Dimension drawing 3
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TR E Technical Data
Electrical data, dimensions and weights of current transformers

Ahp esenineg st e

AMB12, size 1 214 230 350 235 342 176
4MB12, size 2 260 230 350 295 425 196

4MB13 - - 288 425 300

by

HIG24-2208 eps

Upto16500A 2x50x 10
1500 Ato 2500 A 2xB80x 10
2500 Ato 3000 A 2x80x100r3x80x10
3000 Ato4Q

HE24-2200 eps

HE24-2210 aps

lll-

40

[l

4hAC22 o 50 180 190 195 215 150 155 175 121018
1 60 180 185 190 . 185 215 210 215 235 161022

2 115 180 185 255 260 280 270 275 295 281032

3 195 18D 185 315 320 340 330 335 355 351040

23 150 230 235 280 285 315 250 295 325 401048

4MC24 1 60 180 185 255 260 280 270 275 295 281032
180 185 315 320 340 330 335 355 35to 40

11 235 280 285 35 294 295 325 40to 48

4MCZ6 i 185 315 320 340 330 335 355 35to 40
223 g 280 285 315 290 295 325 4010 48

I 2 ettt

1) Design for rated primary current 3000 A only available in size 21, 11 0r 01

Siemens HG 24 - 2000 73
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Technical Data

Electrical data, dipfensions and weights of current transformers

TITER T

etk

M3

10

i

230

Dimension drawing 6

Cenductor bars

" 10 295 278 115 285 Normal designs

12 8] 295 278 115 250 288 360 2000A: 2bars, BDOx10mm
21 10 370 356 115 325 175 313 385 2500A; 2 bars, 100x 10 mm
% T R o m DT g om 3w anaom
2 &0 370 156 155 375 B B 260 4000 A: 3 bars, 100 x 10 mm
41 10 440 440 205 490 - - 285

42 60 440 440 205 490 - - 360

51 0 530 530 297 450 - - 285

52 60 530 530 297 430 - - 350

61 10 530 530 310 490 - - -

62 60 530 530 310 480 - - -

238 8

285 L7}

.5
E
1
!
|
!

BE24-2212 ops

Dimenston drawing 7

11 10 295 115 255 230 427 399
12 60 295 115 255 305 502 a74
21 0 370 115 325 230 427 399
2 50 370 115 125 305 50 474
31 10 370 356 155 325 - - 399
32 60 370 356 155 325 - - 474
41 10 440 440 205 490 - - 399
12 60 440 440 205 490 - - 474
51 10 530 530 297 490 - - 399
52 80 530 530 297 490 - - 474
61 10 530 530 310 490 - - 399
62 60 530 530 310 450 - - 474
72 10 £50 650 380 —- - -
73 60 650 650 380
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‘ Electrical data, dimensions and weights of current transformers

by

Mb

319
365 7]

HE24-2213 eps

Dimension drawing 8

11 295 278 115 175 313 285
12 295 278 115 250 288 360
21 370 356 15 175 313 285
22 370 356 115 250 288 360
3 370 356 155 325 - - 285
32 370 356 155 325 - - 360
4% 440 440 205 450 - - 285
42 440 440 205 480 - -~ 360
51 530 530 297 480 - - 285
52 530 530 297 490 - - 360
61 530 530 310 490 - - -
62 530 530 310 430 - - -
72 650 650 380 60C - - -

@238

]
g 4ME22 229 486
3 310 400
= 4ME24 229 486
Dimension drawing 9 440 1010

335

10

HGE24-2240 25

Dimension drawing 10

Siemens HG 24- 2009 75
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Technical Data
Electrical data, dimensions and weights of current transformers

- -\

. i 279 486
* 310 400
Dimension drawing 11- AMER4 229 486

440 1610

10

HG4-2242 5pa

Dimension drawing 12

o

— UploBO0A 20 500 268 665
€0t 1250A 30 560 268 665
12500 2000A 42 600 268 665

268
437
592

HEG24-2251 ops

Dimensicn drawing 13

76 Siemens HG 24 - 2009
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Technical Data
Electrical data, dimensions and weights of current transformers

Upto 600 A 20 572 557.5 1290
60010 1250 A 30 &32 557.5 1290
125010 2000 A 42 672 557.5 1290
200010 3000 A 48 692 557.5 1280

176

1

HE24-2730 eps

Dimension drawing 14

S00A 30 700 1125 745 1823
Up to 1250 A 30 700 1188 745 1823
1250 10 2000 A 42 740 1188 745 1823
200010 3000 A 45 760 1188 745 1823
- 2% 600 A 30  J00 1217 745 1823

745

WE24239eps

e ] 35 |

uw

Dimension drawing 15
Terminal designati

urrent transformers
e s

K L P1 i

1 primary winding

L—Imj EY L“J 8 1001 A
1 secondary winding 3 ; # 81 s 2
2 equivalent Ka Kbla b Pl oz P2
primary windings T ? i T ‘E ? i T

-
3
oy
8

1 secondary winding
with primary muiti-ratic
i

ES
R
=
3

1 primary winding

1000800 ... 200{1A

HG28-2220 Bps
HE24-2221 aps

v
3
2]
&3
%]
b4

1 secondary winding

with tappings I3zl 5t

with secondary multi-ratio,
highest rated current at i1 or 54

=

b
-
=2
=2

1 primary winding

[
[

H524-2222 ups
HG24-2223 op

1001511 A

2 or more secondary
windings on
separate cores

=
-
1)
3
™




Technical Data o
Electrical data, dimensions and weights of voltage transformers

4MR12 12 28 V 75 50/60 11,543 10”‘{3;5]&%”‘5-' /0 19 23004 - 18 16
24 50 125 50060 22H3 105’;’3;})}}?‘@-' 500 19 23014 - 28 16
12 28 75 50160 115 100; 116; 120 w00 - - - 18 17
24 00 1% 50/60 22 100; 110; 120 a0 - - - ;o 1
12 28 75 S0I60 11503 190’\1@;53,39’@ 500 149 35006 - 5 18
24 50 125 50160 22143 100/ ﬁ;ﬂ;:g@; 600 19 35006 - 35 18
36 0 170 50/60 3513 100”452;0}\}39“@ 800 1.8 35006 - 60 18
12 28 75 50/60 11.5 100; 119; 120 600 - - - 25 19
24 00 125 50060 22 100; 110; 120 600 - - - 35 19
36 0 170 50160 35 100;110; 120 800 - - - 70 19
12 28 75 50/60 1243 1ODIEB}}§JJ§; 400 19 7304 1000 72 20
24 50 125 50460 213 100::‘3;.-0 }E‘ﬁi a0 19 23004 1000 75 20
12 28 75 50/60 3503 ’00"%'0}%"5; 400 19 230/4 1000 79 20
52 70 250 50460 5013 oo g@&a&”"—: 800 1.9 500/9 1000 79 20
ansaz 12 28 75 50/60 12 100; 110; 120 s00 - - 1000 73 7
24 50 125 50060 2 100;11G; 120 so0 - - 1000 76 2
12 28 75 sole 35 160;110; 120 900 - - 1000 82 21
12 28 75 50160 1243 ‘UU’E-‘O]E"E; 400 19 23014 1000 55 22
24 50 128 50160 213 100’*@‘0 }E’@ 400 19 23014 1800 355 22
36 28 75 50160 EETE] 100¢ gio}\}g’ 3; 400 19 23004 1000 51 23
12 28 75 50060 12 100; 110; 120 500 - - 1000 37 4
24 50 125 50160 2 100; 110; 120 s00 - - 1000 37 4

100; 110; 120

78 SiemensHG 24. 2009
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Dimension drawings for voltage transformers

HE28-2224 aps

HG24-2226 mpe.

Dimension drawing 17

Technical Data
Electrical data, dimensions and weights of current transformers

DA 2
AMRY2 148 220 335 125 270 +H
4MR74 178 280 357 150 280 14

4MR12 148 220 335 128 270 110 11
4MR14 178 280 35 0

HG24-2226 aps

ANRSZ 200 240 342 175 225 1t
AMRS4 225 300 370 260 250 14
4MR54V 200 300 324 175 225 14
‘ 4MRS56 249 390 395 225 300 14

Dimension drawing 18

1) Design on request

HE24-2227 ops

AMRE2 200 240 342 175 225 150 11
AMRB4 225 300 370 200 250 210 14
4AMRE4T 200 260 324 175 225 155 14
4MRG6 249 390 395 225 300 320 14

\

Dimension drawing 19

1} Besign on request

Siemens HG 24- 2000 79
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Technical Data

A Prorectiva and slzasunal Tronsfony os
Iaws ! 21 = a b =

Electrical data, dimensions and weights of voltage transformers

HE24-7243 aps

25

4532 520 420 2
4MS34 655 550 5
4M536 B0 760 10
4538 880 760 10

4542 51% 375 270 420 760 2x2
AMS44 645 445 340 550 1035 2x5
4M546 865 560 455 760 1595 2x%10

HB24-2244 ops

Dimension drawing 21

80 siemens HG 24 - 2009
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Technical Data
Flectrical data, dimensions and weights of current transformers

Ayt Probeiivsg

8445

HE24-2246_eneps

Dimension drawing 23

512 ,

622

HG24-2247 ups
HE24-2248 ops

Ditmension drawing 25

Dimension drawing 24

Siemens HG 24 - 2000 871
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Technical Data R Gt B
Electricat data, dimensions and weights of voltage transformers
! I

/

Unearthed U v A B
u § M g ‘%00[}0}100\[
. ! Lf ! 5
1 secondary winding u v 2 3 b 2
Unearthed u v A 8
u g L——j ? 5009_10000,100\’,
y 1 secondary winding S &
il with tappings ul 2 v g al a2 b ¥
. highest rated voltage at ul cral
Earthed U % A N

;
HE24-2235 eps.
|;
HE24-22368 ops.

1000013 { 100W3 {10013 V

1 measuring winding
1 auxiliary residual
voltage winding

o
b
@
=
@
£
[-%
&
="
=

82 Siemans HG 24 2009
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Annex SEA Prrelliie 300 Aeastring TramTonmans

Inquiry form
Please copy, fill in and return
10 your Siemens partner.
P
.‘} =
,-'/
Technical data of current transformer
Other values
O 4MA7 cu rfént transformer Operating voltage O12kv C117.5kv 024 kV .
036 kv O 52k O___kv
O 4MB1 current transformer
Rated lightning impulse L175kv 195 kv 0125 kv
O 4MC2 current transformer | i voltage 0 170kv 13 250 kY O __kv
5
0 4MC3 current tran former Rated short-duration power- 028 kv O 38 kv O 50V
{3 4ME2 current transformer frequency withstand veltage 0 70 kv [ 95 kv O___kv
[1 4ME3 current transformer Rated primary current 0 A 02 _A
O 4MR voltage transformer Secondary current O1a a5 A
[0 4MS voltage transformer
9 Thermal strength T 100 x fpy 150 % ey £ 200X foy
0 300 % Jey 0 400 % foy 0 500 % Joy
Please E1 600 % fg 00 800X Jpy D1000xsy O ___xhy
1%t core O Protection core 0 ___ Class 0 ___Facter O__ VA
[1 Submit an offer O Measuring core [ ___ Class [ ___Factor DO ___VA
O cCallus 27d core {3 protectioncore O ___Class 0O ... Factor O___VA
1 Visit us O Measwring core O Class O___Factor DO ___VA
3 core O Protectioncore 0 ___Class [¥___Factor O___VA
Your add ress 0 Measuring core 03 Class O ___ Factor Oo___VA
— Technical data of voltage transformer Other vaes
Maximum operating voltage a12kv 0 25 kv
Yy 036k O 52kY 0 ___kv
Rated lightning impulse o775k 0 95ky 0125 kv
Name withstand voltage DO 170kv O 25GkY a___kv
Rated shart-duration power- 0 28 kY 3 38kV O 50 kv
Street frequenty withstand voltage O 70kV 395k Oo___kv
i it T
Postal codefcity Rated primary voitage kv g___M3
fated secondary voltage 0 100v 110V 0120V a___Vv
Phone [ 100N3 vV O 1on3Y 112013V o___HBY
Auxiliary residual 01 Without 0O 1003 v 11103V 01203V
Fax voltage winding
- Rated output of the O Cass 0.2 0 Class 0.5 [ Class 1
E-mail measuring winding 0 20VA O 50VA F1 100 VA a___vA
Siemens AG Application and other requirements

Dept.

MNarne /
Street /!
M

Postal codelcity U\\ \

Fax T

[ Please check off _ __Please fill in

84 siemens HG 24 - 2009 -
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PEIYVEJUKA EBITAPHA
EBRITaApCKY MECTHUTYT IO MeTRONCTEA

~REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

YAOCTOBEPEHUE
3A O[JOBPEH TUIT CPELJCTBO 3A N3MEPBAHE

Measuring Instrument Type-approval Ceftificate

N2 16.11.5110

HapaneHo Ha nponasoanTen: SIEMENS AG - Germany

Issued to manufacturer: Wittelsbacherplatz 2, D-80333 Munich, Germany

Ha ocHopaHMe Ha: un. 32, an. 1 or 3axoda 3a wamepsanuata (AB, bp. 46 oT
In Accordance with: 2002 r., u3m, 6p. 88 or 05 r., u3M. 1 gorn. 6p. 95 o1 2005 1.)
OTHOCHO! W3aMepBaTenHu HanpexeHosu Tpakcdopmaropu Tur 4MRxx

In Respect of:

3Hak 3a opobped Thn: BG 13
Type Approval Mark: e
5110
g
TexHUUeCKy N MEeTPOJIOTNUHN
XapaKTepuCTUKKn: npunoXeHve, HepasaenHa 4acT OT HacToAWoTo
Technical and metrological yaocToBepeHne 3a 0406peH TUN CpeACTBO 328 U3MEpBaHEe

characteristics.

CpoK Ha BanuaHoCT: 15,11.2026 r.
Valid until:

BrnicBea ce B peruciepa Ha
opoGpeHMTa 33 M3TNON3BaHEe
THMOBE CpepcTsa 3a
naMepBaHe nog N2: 5110 \ 7
Reference N2 \

\, Y || /ﬂ«,:lf.f’!./
Hara Ha W3AaBaHe Ha

YAOCTOBEPEHNETO 3a Ha ocHoBaHve 4n.36a an.3 ot
opoGpeH TUr: 15.11.2016 r. ~130M '

Date:

g 2K (%

e [y s
G




Mpunoxenue KbM YAOCTOBEpeH e 33 ogobpeH Tun N2 16.11.5110

/s
YzpapeHo Ha NPoM3BORUTEN: SIEMENS AG - Germany
Wittelsbacherpiatz 2, P-80333 Munich, Germany

/‘J‘.

Otluoc'ﬁo: M;mgpaarenHm Hanpexenosu Tpancdopmatopu T 4MRXX

=

1.7 Qncanue Ha Tuha:
VIBMgBaTEnHM HanpeskeHoBW TpaHcdopmatopyt TMn 4MRXX ce mM3nanaear 33 W3MEpBaHe W
38lMTa Ha enexTprUYecky Mpexn ¢ MakCMMasHo AonycTUMo paBoTHO HanpexeHue A0 36 KV.

W3mepeaTenkute TpaHcdopmaToph TN 4MRXX ca npeAHasHauveHu 33 BbTPEleH MOHTaN.
MOHTUpPAT C& HA NOAXOAAUIM NOCTaBKYU, NPOEKTUPaHW 3a TAX, B 3aBUCUMOCT OT KOHKpeTHaTa
cuTyauma.

WamepBaTenHyt HaNpeXeHoBM TPAHCHOPMATOPU MOTaT A3 MMAT HAKOAKO BTOPUHHU HaMOTKW,
C efiHaKBU WAWN Pa3NUUHU XapaKTepucTUkh. Vionuparu ca eaHa ot ApYra enekTpudecky, Ho Ha
EAVH ¥ CbliKk MarHUTONpoBOA. Te MoraT Aa 6bvAaT ¢ pasnnyeH KoeduleHT Ha TpaHchopMauna ¢
C pasnuyHa MOLHOCT.

WamepsaTenHuTe TpaHcdopMaTopyn TUn 4AMRxX ce npousBexaat 06UKHOBEHHO CaMO € efjHo
AAPO, KOETO MOXKE Aa HapacHe UeTUpHM NbTH, 8 3aBUCUMOCT OT MOLLHOCTTE U 6poA Ha BTOPUYHKTE
HaMOTKH.

MbpBMYHATa HaMOTKa € CBbp3aHa KM 3eMA B KAeMHaTa KyTus. Tasu Bpb3Ka He MOXe A3
fbae pasKausaHa no speMe Ha paboTa. 3a 3a3eMAsaHe Ha BTOpUYHATa HaMoTKa UMa crneumnanHm
GonToBe, Mo eiNH 3a BCekn Kpail Ha HamoTKaTa.

OcHOBaTa Ha UW3MepBaTenHuTe HanpexeHosu TpakchopMaTopu Tun 4MRXX e ropeuo
ranBaHuzKpala MerTanHa nno4a.

KyTisiTa € KIemMuTe Ha BTOpMYHATa HaMOTKa e M3MIATa 3aeAHO C TANOTO Ha TpaHcdhopMaTopa
oT Ccbliata cmona, KanakbT e XepMeTWyecku 3aTeoped. Vzsoaute c(a GpOH30BY, HUKEenupaHu,
MpeAHa3HaueHW 3a rNpucseAuHnaBade Ha 60T c pasmep M6, Bcexm xpall MOXe Aa Ce CBBPXKE KbM
3azeMuUTENHE KN1EMa, HaMUpalia ce BbTPE B KfieMHaTa KyTus. 3a npeMuHaBaHe Ha kabenute npes
CTEeHWTE Ha KyTWsTa ca ocurypeHyt ABa OTBOPpa - No eAnH OT ABETEe it cTpaun, ¢ aunameTsbp 0T 10
mm Ao 14 mm. YRasTHeRUeTo e upes Wyuep ¢ pasmep PG 16.

WaMepsaTenHuTe TpaHcdopMatopu Tmn 4MRXX MoraT fa Ce& MOHTUpat BEPTWUKANHO Wiy
XOpUW3OHTANHO.

2. TexHVU4YecKMU i METPOJIOrMYHEMN XaPaKTepnucTuknL

Tuirt Ha TpaHcopMaTopa AMR 12 (22) | 4MR 14 (24) | 4MR 56 (66)

MakcumanHo paboTHO Hanpexerne, KV po 12 no 24 no 36
oT 3/V3 oT 13/V3 ot 20/V3

HOMUHANHO MBPBUUHO HanpexeHue, KV 10 11/V3 10 22/V3 10 35/V3
HoMMHANKO BTOPUUHO Hanpexenne, V 100/3; 110/3; 120/3; 100/V3; 110/V3; 120/V3
HoMiHanHa vyecrora, Hz , 50
Knac Ha TOYHOCT!
- M3mepeaTenHa HaMoTKa 0,2;0,5;1;3
- 3alyMTHA HaMoTKa e 3P; 6P
MOUIHOCT 1@ BTOpUUHATE HAMOTKM, .~ "I (015 40 70)/0,2; (o7 5 a0 200)/0,5;
VA/Knac Ha TOHHOCT! R A (ot 5 ao 200)/1; (o1 5 Ao 300)/3;

- u3mepBaTenHa HaMoTKa
- 3atlWTHa HaMOTKa

(o1 5p0 300)/3P; (o1 5 Ao 300)/6P




fipuAcHKeHse KbM yaocTosepeHe 3a ofobped Tvn N2 16.11.5110

2
&
B
4
B
E
3

3. Tunoso o3HauyeHne: 4MRxx:

4MR X X
Hanpesxeros /i 1 - 3a BbTpelieH MOHTaX, eaHodaseH, ManbK; MakcumanHo paboTHo
wamepsatenex | 2 - 3a BbTPELUEH MOHTaX, ABY(hASEH, MaNTBK; HanpemeHue!

Tpchqupzy;a'Top 5 - 33 BbTpeler MOKRTaX, eaHOMhaseH, ronsM; 2 -0 12 kV
6 - 38 BLTPELUEeH MOHTax, ABY(aseH, rofamM 4 - fo 24 gV
6 ~ n0 36 KV

; 4, OnkrcaHMe Ha wMecTara, npegdasHayeHu 323 NocraBAHe Ha 3Hau¥ or
MeTpofiorudeH KOHTposn:

o 3HaKkbT 3a ofobpeH TUN (Mapka 3a safienBaHe) ce nocTaBa 4o TabefnkaTa € TeXHWYeCKu

AaHHK;
« 3HaxbLT 3@ MbpBOHAYanHa npoBepka (Mapka 3a 3anersaHe) ce focTaBa A0 3Haka 3a

opcbpen Tun.




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK" GMBH [P “nﬂ

BERLIN

independent, accredlted testing station - Member laboratory of STL and LOVAG

TYPE TEST REPORT

NO. 1416.00044.012

Siemens Sanayi ve Ticaret A $. CLENT
Pawer Transmission and Distribution (PTD)

Yakacik Yolu No: 111

81430 Kartal-ISTANBUL (TURKEY)

ALCE Elektrik Sanayl ve Ticaret A §. MANUFACTURER

indocr medium voltage single-pole cast-resin voltage transformer TEST OBJECT

4MR12 AYC TYPE

03/57159 MANUFACTURING
NO.

Rated insulation level 12/28/75 kv RATED

Rated primary voftage A-N 10000/V3 V gmgc\(ﬁggﬂcs

Rated secondary voltage a-n 100/¥3 V' clent

Rated secondaty voltage da-dn 100/3 V

Rated frequency 50-60 Hz

Rated output 50/45 VA

Accuracy dlass 05/3P

Thermal limiting output A4 A

[EC 60044-2; 1997 + A1: 2000 + A2: 2002 NORMATIVE
DOCUMENT

Lightning impulse test (type test) RANGE OF TESTS
* e o P o PERFORMED

- Routine test after the lightning impulse test
o Shortclrcuit withstand capability test (type test)

- Routine tests after the short-circuit withstand capability test”
s Temperature-rise test (type test)
¢ Determination of errors {type test)

26 January to 12 February 2004 DATE OF TEST

The test object has PASSED the above-mentioned type tests performed- i .TEST RESULT
at 50 Hz. STy

Ha ocHoBaHue yn.36a an.3 ot 30I1

Doulschers

Independant test laboratory, aceredited by Deutsche Akkredifierungsstefie Technik (DATech} eV in the fields of hv. apparatus e

and switchgear, power cables and power cable accessories by, apperatus and switchgean installation equipment and
switching and control equipment

DAT - P - 019/92

1PH - LANDSBERGER ALLEE 378-D-12681 BERLIN-TEL 03054 96 02 00 FAX 030/54 96 02 22

286




iINSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK® GMBH E }

BERLIMN Lh

TYPE TEST REPOR}NO. 141600044012 SHEET 2
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1. Present at the test

Starlzy” IPH test engineer in charge

: auschild IPH test engineer

Wittwer IPH test engineer

Wachholz IPH test engineer
Mr.  Giftcloglu ALCE Elektrik Sanayi ve Ticaret A S.
Mr. Yimaz ALCE Elektrik Sanayi ve Ticaret A 8.

2. Test performed

o Lightning impulse test {type test)
- Routine test after the lightning impulse test
« Short-dircuit withstand capabiiity test (type test
- Routine tests after the short-circuit withstand capability test
» Temperature-rise test (type test)
« Determination of errors {type test)




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK" GMBH §

TYPE TEST REPORT NO. 141600044012

3. Identity of the test object

BERLIN lﬂP"’

SHEET 5

31 Technical data and characteristics

The technical data and cfbafécterisﬂcs of the test object are defined by the following parameters
and specified by the cljefit

o TYPE- ,._ﬁ""’na :
. ]
2 —NEnuiatiurer,

Year of manUfacture:

Rated c?racterisﬁcs:

Chatacteristics:

ALCE Elekirik Sanayl ve Ticaret A §.
03/57159
2003

Rated primaty voltage AN
Rated secondary veoltage a-n
Rated secondary voltage da-dn
Rated output
Accuracy class
Thermal limiting output
Rated frequency
Rated voltage factor
Rated insulation level
Highest voltage for equipment
Rated power-frequency withstand voitage
Rated lightning impulse withstand voltage
Duration of short-circuit

Class of insulating material
Dimensions

3.2 identity documenis

Jridoor medium voitage single-poie cast-resin voltage transformer
< AMR12 AYC

10000/V3 V

100/V3 V
100/3 V
50745 VA
05/3pP
474 A
50-60C Hz

19Un @ h

12 kV
28 kv
75 kv
s

E

See Sheet 39

The manufacturer confirms that the test object has been manufactured in compliance with the A/// o
drawings given In this document IPH did not verify this compliance in detail.
The identity of the test object is fixed by the following drawings and data submitted by the dlient

Name of drawing Drawing No. Date of drawing Author Notes
4MR12
Block type voltage transformer A7 1301.2004 ALCE Sheet 39

SHEUN St s L A
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4, Lightning impulse test

41 Test Iaboratory/

High-voltage te ;i%iboratow, high-voltage test hall 2

Normative document

IEC,60044-2: 1997 + At: 2000 + A2: 2002, Sub-clause 83.2

4.3 Required test parameters

Lightning Impulse voltage 75KV Peak vaive

1.2/50 us

Polasity Positive and negative

Impulse sequence 1 Impulse  Fuli wave at approx 50 % of test

voltage (reference impulse)

15 impulses  Full wave at 100 % of test voltage

Atmospheric correction Without

44 Test arrangement

Voltage application was between the high-voltage terminal of the primary winding and the earth- o ;ﬁ,ﬁl
sided term%nal oftius winding. Both termlnals of the secondary windings were d rectJy earthed Th e

1_

HERTERIRIETT TR
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45 Test and measuring circuits

SHEET 7

Technical data of test circyit

-
Impulse circult  Nufnber of stages n = 2
-~ Impulse capacitance G = 70 nF
-~ Loading capacitance G = 15 nF
Damping resistance Re = 122 Q
Discharge resistance Re = 1100 Q
Gl ZFS Rp
—DH O O—e—_1_1—¢
+i-
o=/ = D c, = o | [1]
©-- —& & 1
G Rectifier G Loading capacitance
G Impulse capacitance PO Test object
75 Spark gap 1 Voltage measurement
Re Parallel resistance
Rp Serial resistance

Figure 1: Test and measuring circult for the lightning impulse test

Technical data of measuring circuit

Measuring
peint

Measured quantity

Measuring sensor/device

Technical parameters

1

Test voltage

R divider of SMR 10/770 type (TuRD)
with digital measuring instrument of
DM 551 type (Haefely) and TDS 220
digltal oscilloscope type (Tektronix)

Ratlo 4724

2 O L %
R

A P
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46 Testresults

front time of lightning impui/se/{vave:
Tall time of lightning Impyiée wave:
Alr temperature:

i
Alr pressure: {)
idity-{felative):
o

1.20 us
‘500 us
85 °C
1007 hPa
45 %
without

' ,C'Ircuit diagram of the test ohject
s A N
K Test lmpulse Resuit
withstand
voltage
i
a
Test No. Voltage Earthed kv No. of impulses/
applied to disruptive
discharges
1004 0329 A N, a n, da, +375 50 % FwW 170"
to dn, G +75 100 % FW 15/09
1004 0344
1004 0345 A N an da -375 50 % FW 1,07
0 dn, G -75 100 % FW 15/0"
1004 0360
Notes:

1) The appendices include only the oscillograms of the reference impuise and of each first and

last 100 % full wave (FW) impulse.

BERELIRN

SHEET 8

TSI
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47 Routine test after the lightning impulse test

BERLIN

The routine tests to Sub-clause 7.2 of the normative document are part of the type test
"lightning impulse test’ and seive to assess the latter.

Test Test parameters Test results
Interturn overvoltage | Test voltage: 28 kV | No distuptive discharge ok
test Test frequency: 150 Hz
Duration of test 405
Partial discharge -7 | Procedure B ok
(PD) measuremént | Prestress duration: 605
o Measuring voltage
{points 1 to 3):
12xU, = 144KV |PD 6..7pC  <50pC
U, = 12kV [PD 5pC <50 pC
12xU,/N 3 = 88kv |PD 4pC <20pC
Measuring time: 30s
Power-frequency Test voltage: 3kV | No disruptive discharge ok
withstand test on Test frequency: S50 Hz
the secondary Duration of test: 60s
windings
Power-frequency Test voltage: 3 kV | No disruptive discharge ok.
withstand test on Test frequency: 50 Hz
the earth side of Duration of test 60 s
primary winding

TS
7

’
(5

oy

SHEET 9
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5. Short-circuit withstand capability test

51 Test laboratory

Low-voltage test laboratory, test room 4

-~
"

5.2 Normative documeﬁt

[EC 60044-2: 1997 + A1; 2000 + A2: 2002, Sub-clause 82

/ =
53 Required test parameters

Test 1: Test voltage of 100/¥3 V with supply on the secondary side a-n and short-circuit on the
primary side. The duration of short-circuit was 1 s.

Test 2: Test voltage of 100/3 V with supply on the secondary side da-dn and short-circuit on the
primary side. The duration of shori-circuit was 1 s,

54 Test arrangement

The connection to the test current source was on the secondary terminals of the voltage
transformer. The voltage transformer was shott-circuited on its primary side.
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5.5 Test and measuring circuits

U Dr Isec Testobject  lprim

™)
T

E Power supply U Test voltage measurement
Dr Making switch lsec  Current measurement, secondaty side
1-3 Measuring points lpim  Current measurement, primaty side

Figure 2: Test circuit for the test of short-circuit withstand capability of the voltage transformer

Techhical data of measuring clrcuits

Test No, Meas;}r:ng Measured quantity Measuring sensor/device | Technical parameters
poin

404 0511 i Voltage measurement Divider Ratio 199.3

and 2 Primary current Shunt 2406 AN

404 0515 3 Secondary cument Shunt 241.2 AN

R 2 R
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56 Testresults

Test requirement Short-circuit withstand capabfiity test

Condtion of test object after test: Prestrassed by previous tests

Connection of test abject: By copper cable of 6 mm?

Amblent temp‘eraiure: 185 °C
Test No, 404 0511 404 0515
Test voltage v 583 344

A

Symmegica'f;hoztclrcult curent, A 105 1219

secordary side

Symmetrical short-clrevit cument, A 1.06 0718

primary side

Duzation of current flow ms 1087 1020

Notes 1) 2)

Evaluation ok ok.
Notes:

1) Power supply on secondary side to a-n, short-circuit on primary side
2} Power supply on secondary side to da-dn, short-circuit on primary side

ok: The test object is capable of properly carrying the short-circuit cuirent

R St T 3 B
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5.7 Routine tests after the short-circuit withstand capability test

« Determination of errors

Terminals: an
Rated voltage: 10000/43V /10043 V
Burden; 50 VA, power factor cas = 08
At peicentage of Difference between the errors Permissible errors for accuracy
rated vo tage . |'measured before and after the clrcult class 0.5

withstand capabllity test

/ Voltage efror Phase Voltage error Phase
\ displacement displacement

% Minutes % Minutes

80 % 002 -04 +025 + 10

100 % - 002 05 + 025 +10

120 % 002 06 025 +10

Notes:
The secondary winding da-dn was cpen.

Terminals: an
Rated voltage: 10000/43 V / 100/43 V
Burden: 50 VA, power factor cos f = 08
At percentage of Difference between the errors Permissible erors for accuracy
rated voltage | measured before and after the circuit class 05
withstand capabllity test
Valtage error Phase Voltage error Phase
displacement displacement
% Minutes % Minutes
80 % 0.03 0.2 +025 +10
100 % 002 -0.3 +0.25 +10 .
120 % 002 -0.2 + 025 +10 :
\

Notes: ) -
" L N . .‘:

At secondary winding da-dn was 45 VA

FAFRG b oy R
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« Determination of errars {continued)

Terminals: an
Rated voltage: 10000/¥3 V / 100/43 V
Burden: 12,5 VA, power factor cos § = C.38
At percentage of Difference between the errors Parmissible efrors for accuracy
rated voltage measured before and after the clrcuit class 0.5
withstand capabliity test
- Voltage etror Phase Voltage error Phase
e displacement displacement
% Minutes % Minutes
80 % 001 02 +025 £10
100 % 001 “-01 +025 +10
120 % 0.01 02 +0.25 +10
Notes:
The secondary winding da-dn was open.
Terminals: an
Rated voltage: 10000/+3 V / 100/+3 V
Burden: 125 VA, power factor cos B =08
At percentage of Difference between the errors Permissible emmors for accuracy
rated voltage measured before and after the circult class 0.5
withstand capabllity test
Voltage error Phase Voltage error Phase
displacement displacement
% Minutes % Minutes
80 % 002 -0.1 +025 +10
100 % 001 00 +0.25 +10
120 % 001 0.1 +0.25 +10
Notes:

Atsecondary winding da-dn was 45 VA

BERLIN

SHEET 14
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Determination of errors (continued)

Terminals: da-dn
Rated voltage: 10000/¥3 V / 100/3V
Burden: 45 VA, power factor cos § = 0.8
At percentage of Difference between the errors Permissible errors for accuracy
rated voltage measured before and after the dlrcuit class 3P
withstand capabillity test
Voltage error Phase Voltage error Phase
displacement displacerment
s % Minutes % Minutes
5,% 000 -21 +15 + 60
190 % 013 18 £15 + 60
,-Ngtes:

.~ Ahe secondary winding a-n was open.

Terminals: da-dn
Rated voltage: 10000/43V / 100/3V
Burden: 45 VA, power factor cos =08
At percentage of Difference between the errors Permissible errors for accuracy
rated voltage measured before and after the circuit class 3P
withstand capability test
Voltage error Phase Voltage efror Phase
displacement displacement
% Minutes % Minutes
5% 004 -06 15 +60
190 % 00 14 +15 + 60
Notes:

At secondary winding a-n was 50 VA

BERLIN

SHEET 15
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Determination of errors {continued)

At secondary winding a-n was 50 VA

Terminals: da-dn
Rated voltage: 1000043V / 100/3 V
Burden: 11.25 VA power factor cos B =08
At percentage of Differenice between the errors Permissiizle errars for accuracy
rated voltage measured before and after the circuit class 3P
withstand capabillty test
Voltage error Phase Voltage error Phase
displacement disptacement
% Minutes % Minutes
5 %" 001 02 +15 + 60
150 % 003 08 £15 + 60
;/tESi
The secondary winding a-n was open.
Terminals: da-dn
Rated voltage: 10000/43 V / 100/3V
Burden: 11.25 VA power factor cos =08
At percentage of Difference between the efrors Permissible errors for accuracy
rated voltage | measured before and after the circuit class 3P
withstand capability test
Voltage error Phase Voitage error Phase
displacement displacement
% Minutes % Minutes
5% 000 03 +15 + 60
190 % 0.25 -1.8 +15 + 60
Notes:

BERLIM

SHEET 16
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« Dielectric routine test

Test Test parameters Test results
Interturn overvoltage | Test voltage: 25.2 kV | No disruptive discharge 0k
test Test frequency: 150 Hz
Duration of test: 403
Partial discharge (PD} | Procedure B ok

measurement Prestress duration: 60s
Measuring voltage
(points 1 to 3):

12xU, = 144kV {PD 10pC <50 pC
U, = 12kv |PD 4pC <50 pC
12xU, /N3 = 88kVv |PD 4pC <20 pC
Measuring time: 30s
Powerfrequency Test voltage: 27 kv | No disruptive discharge ok
withstand test an the | Test freguency: 50 Hz
secondary windings | Duration of test 60 s
Power-frequency Test voltage: 27 % | No dissuptive discharge ok
withstand test on the | Test frequency: 50 Hz
earth side of primary | Duration of test: 60s

winding

Dt L e
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6. Temperature-rise test

6.1 Testlaboratory

Low-voltage test laboratory, test room 4/5

6.2 Normative document

[EC 60044-2: 1997 + Al: 2000 + A2: 2002, Sub-clauses 8.1 and 136

6.3 Required test parameters

o Tests for the measﬁyriﬁg winding

_ 1.2 times rated 1.9 times rated Thermal limiting
o 7 primary voltage primary voltage output
(. ~Téstvolthge’ 12%10/93 KV 19%10/43 kv 10/43 KV
Ratgcﬁ)utput at 50 VA 50 VA 4 AV
measuring winding a-n
Rated output at 45 VA 45 VA - VA
residual voltage winding da-dn
Frequency 50 Hz 50 Hz 50 Hz
!.‘
« Tests for the residual voltage winding y /
1.2 times rated Thermal limiting .
primary voltage cutput for 8 h
Test voltage 1.2 *10/43 kv 19 *10/43 kv
Rated autput at 50 VA 50 VA
measuring winding a-n
Rated output at - VA 4 AV
residual voltage winding da-dn
Frequency 50 Hz 50 Hz
Notes:

1) The thermal output limit given in "Ampere” is not in accordance with 1EC 60044-2. e

6.4 Test arrangement o e '
The test object was set up in a room which was draught-free to a large extent Voltage application 7

was between the high-voltage terminal of the primary winding and the earth-sided terminal of this

winding. The test object with its test amangement is shown in Figure 7 on Sheet 33, "

s T
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6.5 Test and measuring circuits

SHEET 19

da
O, P U
5
/ A Y
7 dn
/ /
() Tali | | e
,/ ' A
e 7 il 6
A 8 N :
L/ n
/
E Power supply
1 Measurement of primary voltage
2-3 Cutrent measurement on the secondary side
4-6 Resistance measurement
7-11  Temperatuse measurement
Rb Burden

Figure 3: Test and measuring circuits

Technical data of measuring crcuits

Rb

Rb

) o .;»m | E;\\ |

G
4

Measuring point Measured quantity Measuring sensor/device

1 Test voltage Divider, digital display device
2and3 Secondary cumrent Digital display device

4106 Winding resistance Resistance measuring bridge
7011 Ternperature Therm 5500-3

Constantan, constantan themocouples

>,

g0 e
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6.6 Testresulis

The test voltage was 6930 V (50 Hz). This Is equivalent to 1.2 times rated primary voltage of the
transformer. The voltage transformers were tested at rated burden. Until the steady state

temperature was reached.

Meas, [Designation Material Permissible Measured Final temperature
point of the part temperature-ise final fise
{Figure 3) limit temperature {related 10
at average ambient
AT<1K/h air femperature)
A K °C K
=
4 Primary‘winding A-N Cu wire 75 369 184
A
5 sgac'éndary winding a-n Cu wire 75 362 177
6. Sje/cewdary winding da-dn | Cu wire 75 370 185
,-"‘:"’)\ P : / /; )
TN ,,_,/'"/fransformer case front Insula‘u'ng 75 232 47
wm/ material
.'/ . r
g Transformer case left Insulating 75 229 44
material
9 Transformer case back §nsu1at{ng 75 230 45
material
10 | Transformer case right | "sUathd 75 229 44
material
11 Ambient air Alr - 185 -

Class of Insulation "E" allows a winding temperature-tise limit of 75 K at a maximum penmissible
amblent alr temperature of 40 °C. The final winding temperature rise of 185 K is permissible for
the class of insulation “E". o

{
i

&L

e TR T e
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Test results {continued)

BERLIN

SHEET 21

Afterwards the steady state temperature was reached, the test voltage was 10970 V (50 Hz). This
is equivalent to 1.9 times rated primaty voltage of the transformer. The voltage transformers were
tested at rated burden for 8 hours.

Meas. {)es[gﬁé’gon Material Permissible Measured Final temperature
point /of’the part temperature-rise final rise
(Figure 3} o lienig temperature (related to
at average ambient
ek g i AT<1Kh air temperature)
. K °C K
4 ‘;/ Primary winding A-N Cu wire 75 498 307
5 Secondary winding a-n Cu wire 75 51.1 320
6 Secondary winding da-dn | Cu wire 75 51.2 321
7 Transformer case front insulat{ng 75 305 114
material
8 Transformer case left %nsulat%.ng 75 295 104
matertal
9 Transforrner case back insulating 75 302 111
matertal
10 | Transformer caseright | "°¥atng 75 295 104
material
11 Ambient alr Alr - 191 -

Class of insulation “E" allows a winding termperature-rise limit of 75 K at a maximum pemissible
ambient air temperature of 40 °C. The final winding temperature rise of 32.1 K is permissible for

the class of insulation "E".

— £

Oz

fithat s Skt i

P



INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH

TYPE TEST REPORT NO. 141600044012

Test results {continued)
Determination of the voltage transformer’s winding temperature tise

The temperature rise 6 of the voltage transformer winding was determined on the basis of the rise
of winding resistance from the cold state to the steady state of temperature rise using the
following formula given by DIN VDE 0532 Tell 2, Sub-clause 3.3 (transformers and reactors).

Rw
0,= T{k— (235 +Gk) -235
Where: Rk Cold resistance of the winding at 175 °C
Ry , Warmn resistance of the winding
91}, Cold temperature of winding

BW Final temperature of the winding

L
-
-

The HGt resis a;}mce of the secondary winding was calculated on the basls of the measurement of
<-the kooling/curve,
.J‘J’

BERLIMN ﬂl\"”"

SHEET 22

1.2 times 19 times
rated primary voltage rated primary voltage for 8 h
Primary voltage 6930 V 10970 V
Resistance of burden a-n 665 Q 665 ©Q
Cumenta-n 104 A 165 A
Resistance of burden da-dn 246 Q 246 Q
Current da-dn 162 A 257 A
Ambient air 185 °C 191 °C
1.2 times rated primary Rk Rw Ry Ry By 8 Permissitie
voltage
0 Q °C K K
Primary winding A-N 2600 2799 1077 369 184 75
Secendary winding a-n (0.2163 | 02324 1.074 36.2 177 75
Secondary winding da-dn (1588 | 01710 1077 37.0 185 75
1.9 times rated primary R Ru R/ Ry By 8 Permissible )
voltage -
Q Q o K K
Primary winding A-N 2600 2933 1.128 498 307
Secondary winding a-n 021863 | 0.2451 1133 51.1 320
Secondary winding da-dn 01588 | 0180 1.133 51.2 32,1
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Test results {continued)

The temperature-rise test was performed with 5775 V (50Hz) and loaded with 4 A at winding a-n.
Until the steady state temperature was reached.

This is equivalent to the rated primary voltage of the transiormer. The resistance of burden a-n was
144 Q, this Is equivalent to the thermal limiting output The residual voltage winding da-dn was
open.

Meas. Designation Material Permissible Measured Fnal temperature
point of the part temperature-fise final rise
(Figure 3} lirnit temperature {related to
at average ambient
AT=1K/h alr ternperature}
K °C K
Primary winding A-N Cu wire 75 453 266
Secondary winding a-n Cu wire 75 453 266
Secondary winding da-dn | Cu wire 75 - -
7 Transformer case front %nsulaﬂ.ng 75 254 6.7
material
8 Transformer case left lnsula‘{l‘ng 75 259 7.2
material
3 Transformer case back Insuiati'ng 75 253 66
material
10 Transformer case right Insulat[ng 75 260 73
material
11 Ambient air Alr - 187 -
Thermal limiting output Ry R R/ P By 8 Permissible
Q Q o K K
Primary winding A-N 2600 2885 1110 453 266 75
Secondary winding a-n 02163 0.240 1110 453 266 75

Class of insulation "E" allows a winding temperature-rise limit of 75 K at a maximum permissible f,'"'_ ) i
ambient air temperature of 40 °C. The final winding temperature rise of 266 K is permissible for. ~.-:
the class of insulation "E". v
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Test results {continued)

The test voltage was 10970 V (50 Hz). This is equivalent to 1.9 times rated primary voltage of the
transformer. The resistance of burden da-dn was 83 €, this is equivalent to the thermal limiting
output {test current residual voltage winding = 7.6 A for 8 hours). The measuring winding a-n was
tested at rated burden.

Meas, Designation Material Permissible Measured Final temperature
point of the part temperature-fse fnal flse
{Figure 3) limit temperature (related to
J at average ambient
S/ AT<1K/h alr temperature)
.f'/ K °C K
4 " Pimary winding AN Cu wire 75 768 57.1
5 Secondary winding a-n Cu wire 75 917 720
/6/ Secondary winding da-dn | Cu wire 75 766 569
7 Transformer case front lnsulatl.ng 75 364 167
maierial
8 Transformer case left Insulatl‘ng 75 364 16.7
maierial
9 Transformer case back Insulattﬂng 75 355 158
material
10 Transformer case right insulatt.ng 75 372 175
material
11 Ambient air Alr - 197 -

Notes: Before the residual voltage winding was subjected to thermal limiting output, only the
measuring winding was tested at 1.2 times rated voltage and at rated burden until the
thermal steady-state was reached.

Thermaf limiting output Rk Ry Ry R By 9 Permissible
Q Q °C K K
Primary winding A-N 2600 3210 1.235 768 571 75
Secondary winding a-n 02163 0.280 1.294 91.7 720 75
Secondary winding da-dn 01588 | 0196 1.234 7656 569 75

Class of Insulation "E" allows a winding temperature-rise limit of 75 K at a maximum permissible
ambient alr temperature of 40 °C. The final winding temperature rise of measuring winding of
72.0 K is permissible for the class of insulation "E", ;“"“”"‘

/ L{fj; 4L
e /
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7. Determination of errors

7.1  Test laboratory

Low-vcltage test laboratory, test room 3

7.2 Norz;naﬁve document

IEC 60044-2; 1997 + Al: 2000 + AZ: 2002, Sub-clauses 12.2 and 13.1

7.3 .}Required test parameters

The voltage errors shalf be determined at 5% and 190% of
rated voltage and 25% and 100% of rated burden.

The voltage erors shali be determined at 80%, 100% and
120% of rated voltage and 25% and 100% of rated burden
with a powaer factor of cos § = 08.

The test frequency shall equal the rated frequency and be 50 Hz

Maximum permissible error limits of voltage transformers for measuring and protecting purposes:

Accuracy class Voltage error at percentage of Phase displacement at percentage of

rated voltage rated voltage
% Minutes
80 100 120 86 100 120
05 +05 +20
5 190 : 5 190
3P +3 +£120

7.4 Test arrangement

To IEC 60044-2; 1997, Sub-clauses 12.2 and 13.1

The test object was connected via a matching transformer to an instrument transformer measuring. =
device Including a measurement standard transformer, An oscifiographic null detector was used-

for the visual check of the comparison. The test object was subjected to the prescribed test .. L
conditions by connection of a standard burden. ‘

I 7
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75 Test and measuring circuits

Technical data of test and measuring drcuits

Device Type Technical data

Standard voltage transformer | UZON 30 (TuR Dresden) | Ratio 5..30kV / 110 and 100 V

NW Class 0.2, 30 VA
Standard burden of voltage {AEC) 50 Hz, 1.25 .. 300 VA,
transformer NB B=08/1

instrument transformer Hohle type (AEG) 16 2/, 50 and 60 Hz
measuring bridge |

Maiching transformer to the Hohie type (AEG) Matching transformer for
bridge ZW -/ 1,2,5 10 A

Null detector ONi Ol (MWB) 20 mm / v

W8

£ Power supply
St Matching transformer

Figure 4; Test and measuring dircult for the determination of errors
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7.6  Test resulis

Terminals: an
Rated voltage: 10000/43V / 10043V
Burden: 50 VA, power factor cos = 0.8
At percentage of Erors Permnissible difference for accuracy | Result
rated voltage class 05
Voltage error Phase Voltage error Phase
displacement displacement
% % Minutes % Minutes
80/ 019 32 +05 £20 ok
100, 019 32 +05 +20 ok
' -0.20 40 +05 +20 ok

At secondary winding da-dn was 11.25 VA

Terminals: an
Rated voltage: 10000/43V / 100/43 V
Burden: 50 VA, power factor cos f = 0.8
At percentage of Errors Permissible difference for accuracy| Result
rated voltage class 05
Voltage error Phase Voltage error Phase
displacement displacement
% % Minutes % Minutes
80 -045 5.1 +05 +20 ok.
100 -0.46 5.1 +05 + 20 ok
120 -047 -45 +05 + 20 ok
Notes:

At secondary winding da-dn was 45 VA

BERLIN

SHEET 27
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Test results (continued)

Terminals: an
Rated voltage: 10000/43 V / 100/43 V
Burden: 125 VA, power factor cos B = 08
At percentage of ,/ Errors Permissible difference for accuracy j Result
rated voltage |- class 05
. Voltage error Phase Voltage error Phase
\m— ’ displacement displacement
% Minutes % Minutes
041 -1.0 05 +20 ok
040 -09 +05 +20 ok
120 039 -03 +05 + 20 ok
Notes:
At secondary winding da-dn was 11.25 VA
Terminals; an
Rated voltage: 10000/43 V 7/ 100/3 V
~ Burden: 125 VA, power factor cos =08
At percentage of Errors Permissible difference for accuracy | Result
rated voltage class 0.5
Voltage emor Phase Voltage error Phase
displacement displacement
% % Minutes % Minutes
80 014 -95 +05 +20 ok
100 013 -93 +05 +20 ok !
120 012 -88 +05 +20
Notes:

At secondary winding da-dn was 45 VA

43 7 S”

i b avcibit i A A



INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECENIK” GMBH E

-

TYPE TEST REPORT NO. 141600044012

Test results (continued)

BEERLIN
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Terminals: da-dn
Rated voltage: 10000/43V / 100/3 V
Burden: 45 VA, power factor cos B =08
.-'/‘
At percentage of |- Errors Permissible difference for accuracy | Result
rated voltage class 3P
,/ Voltage emer Phase Voltage error Phase
P displacement displacement
%{ % Minutes % Minutes
5 045 11.2 13 +120 ok
190 Q16 216 +3 +120 ok
Notes:
The secondaty winding a-n was open,
Terminals: da-dn
Rated voltage: 10000/¥3V 7/ 100/3V
Burden: 45 VA, powver factor cos fi = 0.8
At percentage of Errors Permissible difference for accuracy | Result
rated voltage class 3P
Voltage error Phase Voltage error Phase
displacement displacement
% % Minutes % Minutes
5 002 -15 +3 +120 ok
190 025 S0 +3 =120 ok
Notes:

At secondary winding a-n was 50 VA
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Test results {continued)

At secondary winding a-n was 50 VA

Terminals: da-dn
Rated voltage: 10000/¥3 V / 100/3V
Burden: 11.25 VA, power facior cos § = 0.8
At percentage of Errors Permissible difference for accuracy § Result
rated voltage class 37
Voltage error Phase Voltage error Phase
/,/’ displacement displacement
‘26:’/ % Minutes % Minutes
P 12 33 3 +120 ok
7
: ‘\ /[ 190 088 138 +3 +120 ok
] Not{es:
1}ne secondary winding a-n was open.
Terminals: da-dn
Rated voltage: 10000/43V / 100/3V
Burden: 11.25 VA, power factor cos =08
At percentage of Errors Permissible difference for accuracy | Result
rated voltage class 3P
Voltage error Phase Voltage error Phase
displacement displacement
% % Minutes % Minutes
5 081 -100 +3 +120 ok
190 10 10 +3 +120 ok
Notes:

BERLEN
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8. Evaluation of all tests

o Lightning impulse test (type test)

The voltage transformer was tested at 75-kV fightning impulse voltage on the primary side. There
were no distuptive discharges and the recorded voltage curve did not present any significant
variation between the recordings of reference impulse and full impuise levef which could indicate
an insulation faiiure,

All routine tests were repeated without errors.
The iequirement_s,_..s;{'eciﬁed by IEC 60044-2: 1997, Sub-clause 8.3.2 have been met

The vo§tage'ffgnsformer has PASSED the type test,

. "\Shf rt-circuit withstand capability test {type test)
- After test the voltage transformer was not visibly damaged,

The errors determined after test differed from those recorded before test by fess than half the limits
of error appropriate to its accuracy class. '

During the dielectric tests done after the short-circuit withstand capability test, no disruptive
discharge occurred,

The requirernents specified by IEC 60044-2: 1997, Sub-clause 82 have been met

The voltage transformer has PASSED the type test

« Temperature-tise test (type test)

Class of insulation “E" allows a winding temperature-rise limit of 75 K at a maximum permissible
amblent air temperature of 40 °C. The primary winding reached a temperature rise of 57.1 K The
secondary winding a-n reached a temperature rise of 720 K The secondary winding da-dn
reached a temperature rise of 569 K

The final temperature-rise values of the windings determined at rated voltage and with the
application of limit burden to the secondary winding are permissible for this dass of insulation.
The temperature-rise limit of 75 K was also not exceeded when the test objects secondary
windings were subjected to thermal fimiting output

The requirements specified by IEC 60044-2: 1997, Sub-clause 8.1 have been met

The voltage transformer has PASSED the type test

« Determination of errors (type test) ,‘
The voltage errors and phase displacements were within the permissible error limits of accuracy
class 0.5 respectively 3P,

The requirements specified by IEC 60044-2; 1997, Sub-clauses 122 and 13.1 have been met

The voltage transformer has PASSED the type test

@/,ﬂgg C%
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9, Appendices

9.1 Photos

1000013 sl o
100311003V

SPANNUNGSWANDLERIVOLTAGE TRANSFORMER

ﬁ_u iz avC [ FN, 03/ 57159 :

\EG BoOMAZ/1887 - - |l 12I7BITE v B
I Tisorig: -] 6060 He

Figure 5:  Nameplaie of the test object

Flgure 6:  Test object after the short-circuit test
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Figure 7:  Test object during the temperature-rise test {right sample)
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Deutsche Akkrgditierungsstelle GmbH
(FepmaHcKy akpeauTaLoHeH opraH MoX)

YbHHOMOIEH B chOTBEeTCTBME ¢ Tloapasaen 1 Ha Pazzen 8 Ha AkkStelleG BbLB Bpb3ka ¢
Noppasaen 1 na Pasgen 1 Ha AkkStelleG
Moanucan MrorocTpaHHute cnopasymeHust Ha EA, ILAF v IAF 3a BaanmHo npusHasaHe

Akpegutauus

Deutsche Akkreditierungsstelle GmbH (TepmaHcku akpeauTaLmoHen oprad m6X) yaocTosepsea,
Yye uanutsatenHara nabopartopun

IPH Enstitut “Priiffeld fiir elektrische Hochleistungstechnik” GmbH
Landsberger Alee 378 A, 12681 Berlin

(UHcTutyT UMNX ,Nprodena drop Enekrpriue XoxnawyHrerexHuk” MadX
Anesn ManpcBeprep 378 A, 12681 BepnnH)

e KomneTeHTHa no ycrioeuaTa Ha DIN EN ISO/IEC 17025:2005 pa n3ebpliBa M3NUTaHUA B
cnepHuTe obnactu.

Anapatypa v KOMRCHEHTK 3@ BUCOKO HarpexeHue

Anapartypa U KOMNOHEHTH 38 HUCKO Hanpexexue

KoMyTauuoHHa, 3aimMTHa 1 ynpaensgaia anaparypa

KaGenu u kabenHu akcecoapy 3a BUCOKO, CPEAHO U HUCKO HanpexeHnune

AKpeauTaLMOHHNAT cepTUdyIKaT Baxu BbB BPb3Ka C U3BECTUETO 3a akpeanTauus oT 11.11.2015r.
¢ akpeauTauMoHeH Homep D-PL-12107-01 u e BanuaeH go 10.11.2020 r. Toii ce ckeTon OT
3arnaBHKA NUCT, 0BpaTHaTa cTpaHa Ha 3arNaBHUA JIMCT 1 CnejBallusa 8HEKG C obio 42 crpannun.

PerucTpaunoHeH Homep Ha cepTudurara: D-PL-12107-01-00

/rnodnuc - He ce yeme/

®pankdypT Ha Maid, 11.11.2015 . nk, Pand Ernep
PwroBoguTen oTAeneHve

Tosn gokyMeHT e npesos. ONpeaensiiaTa BEPeHs & OPUIMHATIHUAT repMaHCky akpeMTaLVOHeH CepTUdyKaT.

B>k, aabenexkute Ha ofparHara cTpaHa Ha nucTa.
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Deutsche Akkreditierungsstelle GmbH
(TepmaHcKy akpeauTalmoHeH oprad 'mbX)

Odhuc BepriH Odpuc dpankdypt Ha MaiiH Odhnc bpayHiiBanr
Winutenmapkr 10 " Eypona anee 52 ByHaecanee 100
10117 BepnuH -7 80327 ®OpankdypT Ha MaiH 38116 BpayHwsair

MyBrvkysaHeTo Ha N3BaAKU OT aKPEAUTALIMOHHNSA CepTUUKaT NOANEXN Ha NPeABapUTENHO
nrcmeHo opobpenne ot Deutsche Akkreditierungsstelle GmbH (DAKkS). UsknioueHue e
HenpomeHeHaTa opMa Ha OTHEMNHU pasnpocTpaHeHUA Ha 3arnasHus NUCT OT COMEHaTUsA Ha
oBpaTHaTa cTpaka Ha NCcTa opraH 3a OUeHKa Ha CbOTBETCTBUETO.

He Tpsabea aa ce chagasa BreyaTneHue, Ye akpeaukaLisaTa e paslwmpena 4o obraciu UsBLH
obxsara Ha akpeauTauus , ygoctoseped oT DAKKS.

AKpeauTaLMSATa € AafAeHa ChInacHo 3akoHa 3a akpeauTauuorHna oprad (AkkStelleG) ot 31 ronu
2009 r. (BecTHUK 32 cheaepanHu 3akoHu | cTp. 2625) n PEIMMAMEHT (EO) Ne 765/2008 Ha
Eeponeitckua napriameHT u Ha CbeeTa oT 9 onu 2008 r. 3a onpefernsiHe Ha U3NCKBaHWATA 3a
akpeauTauus 1 Haa30p Ha Nasapa BbB BPb3Ka C NPEfnaraHeTo Ha nasapa Ha npofykmm
(OchuumaneH BecTHUK Ha EBponeiickust cbioa L 218 ot 9 tonwm 2008 r., cTp. 30). DAKKS e nognvcan
MHOrocTpaHHoTO criopasyMeHue 3a B3auMHO NpUsHaBaHe Ha eBPONEViCKOTO CLTPYAHUYECTBO 38
akpeautaums (EA), MexayHaponHua akpeavTaLmorer dopym (IAF) n MexpayHapoaHoTo
CLTPYAHUYECTBO 3a akpeauTrpaHe Ha naboparopuk (ILAC). MNMoanucanure Te3u cropasymeHns
NpU3HaBaT B3aKMHO CBOUTE akpeuTaLMi.

TekyLOTO CHLCTOSHUE Ha YNeHCTBOTO MOXe Aa ObAe HaMmepeHo Ha cregHuTe yebcanrose:
EA:  www.european-accreditation.org

ILAC: www. ilac.org

IAF:  www.iaf.nu




DA}(kS

- Deutsche
Akkreditterungsstelle

Dggtsche'Alg!(r%ditierungsstelle GmbH

Entrusted according to Section 8 subsectionl AkkStelleG in connection with Section 1

suhsection, 1 AkkStelleGBV
Sighatory to the Multilateral Agreements of
EA, ILAC and IAF for Mutual Recoghition

Accreditation

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

IPH Institut "Priiffeld filr elektrische Hochleistungstechnik” GmbH
Landsherger Allee 378 A, 12681 Berlin

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests in the
following fields:

High-voltage equipment and components

Low-voltage equipment and components

Instalation, switching, control and protective equipment

High-voltage, medium-voltage and low-voltage cables and their accessories

The accreditation certificate shall only apply in connhection with the notice of accreditation of 2015-11-11
with the accreditation number D-PL-12107-01 and is valid untif 2020-11-10. It comprises the cover sheet-
the reverse side of the cover sheet and the following annex with a total of 42 pages. S

Registration number of the certificate: D-PL-12107-01-00

Frankfurt, 2015-11-11 Dipl.-Ing. {FH} Ralf Egner
Head of Division

This document is a translation. The definitive version is the original German accreditation certificate,

See notes averlesl,




kkreditierungsstelle GmbH

. /,/ /
Office Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 10 Gartenstralle 6 Bundesaliee 100
10117 Berlin 60594 Frankfurt am Main 38116 Brautischweig

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstefle GmbH (DAkkS). Exempted is the unchanged form of separate
disseminations of the cover sheet hy the conformity assessment bady mentioned overieaf.

No impression shall be made that the accreditation also extends to fields beyond the scope of
accreditation attested by DAXKS,

The accreditation was granted pursuant to the Act on the Accreditation Body (AklStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625) and the Regufation {EC) No 765/2008 of the European Parliament and of
the CouncH of 9 July 2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products {Officlal Journal of the European Union L 218 of 9 July 2008, p. 30). DAkkSis
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operatien for
Accreditation (EA), International Accreditation Forum (IAF) and International Laboratory Accreditation
Cooperatiost (ILAC), The signatories to these agreements recognise each other's accreditations,”

The up-to-date state of membership can be retrieved from the following websites: Vi I, D
EA:  www.european-accreditation.org TR RN

ILAC: www.ilac.org R
1AF:  www.laf.nu P
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e ~ Deutsche
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Deutsche Akkreditierungsstelle GmbH

Annex to the Accreditation Certificate D-PL-12107-01-00
according to DIN EN ISO/IEC 17025:2005

Period of validity: 2015-11-11 to 2020-11-10 Date of issue: 2015-11-11

Holder of certificate:

IPH Institut "Priiffeld fiir elektrische Hochleistungstechnik" GmbH
Landsberger Allee 378 A, 12681 Berlin

Tests in the fields:

High-voltage equipment and components

Low-voltage equipment and components

Railway applications

Instaltation, switching control and protective equipment

High-voltage, medium-voltage and low-voltage cables and their accessories

The testing laboratory is permitted, without being required to inform and obtain prior approval
from DAKKS, to use standards or equivalent testing methods listed here with different issue
dates.

Testing of high-voltage equipment and components as described in the subsequent listed standards

High-voltage Switchgear, Control gear and Assemblies {general)

Electrical IEC 62271-1(2011-08) Ed. 1.1 |High-voltage switchgear and controlgear
engineering EN 62271-1:2008/A1:2011 — Part 1: Common specifications

DIN EN 62271-1

VDE 0671-1/A1): 2012-04

This document is a transiation. The definitive version is the original German annex to the accreditation certificate.
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Annex to the accreditation certificate D-PL-12107-01-00

¢

DAkkS

Deutsche
Akkreditierungsstelle

Test'i_:'i'g'_' f:i"e_'lld'i’: i

tandard /
In House Procedure /

Versaon L Tl

- (Dev:atnons [
S Modlf;catlons of Standard)

Title of Standard or in House Procedure B R
“:7 | TestRange /

Restrictions

ngh-voltage SWItchgear and Control gear

‘._,,—-;

Electrical {EC 62271-100 (2012-09) Ed. 2.1] High-voltage switchgear and controlgear
engineering STL-Guide — Part 100: High-voltage alternating-current
EN 62271-100:2009 + AL:2012 |circuit-breakers
DIN EN 62271-100:2013-08
VDE 0671-100
Electrical |EC 62271-101 {2012-10) Ed. 2.0 High-voltage switchgear and controlgear
engineering STL-Guide - Part 101: Synthetic testing
EN 62271-101:2013
DIN EN 62271-101:2013-08
VDE 0671-101
Electrical |EC 62271-108 {2005-10) Ed. 1.0 High-voltage switchgear and controlgear
engineering EN 62271-108:2006 — Part 108: High-voltage alternating current |
DIN EN 62271-108:2006-10 disconnecting circuit-breakers for rated ‘
voltages of 72,5 kV and above
VDE 0671-108
Electrical IEC 62271-109 High-voltage switchgear and controlgear
engineering EN 62271-109:2009 + A1:2013 |~ Part 109: Alternating-current series
DIN EN 62271-108:2014-07 | CAPacitor by-pass switches
VDE 0671-109
Electrical IEC 62271-110 (2012-09) Ed. 3.0 High-voltage switchgear and controlgear
engineernng EN 62271-110:2012 — Part 110: inductive load swiiching
DIN EN 62271-110:2013-08
VDE 0671-110
Electrical IEEE C37.60-2012 Overhead, pad-mounted, dry vault,

engineering

IEC 62271-111 (2012-09) Ed. 2.0

" |VDE0671-111

and submers-ible automatic circuit
reclosersand fault interrupters for
alternating current systems up to 38 kV.

Electrical
engineering

IEC 62271-205

EN 62271-205:2008

DiN EN 62271-205:2008-12
VDE 0671-205

for rated voltages above 52 kV,

High-voltage switchgear and controlgear K |
~ Part 205: Compact switchgear assemblies” |

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Translation -




Annex to the accreditation certificate D-PL-12107-02-00

DAkkS

Peutsche

(-

Akkreditierungsstetie

Testingfleld |

Standard I
_'In House Procedu{a/ :
- “Version '

_,_;_. Title of Standard or In- House Procedure

{Dewatlons [ L
Modlfscatmns of Standard)

o Test Range/
s Restrlctlons

Load switches

\

EN 62271-107:2012
DIN EN 62271-107:2013-03
VDE 0671-107

switchers for rated voltages above 1 kV up
to and including 52 kV.

Eieatrical IEC 62271-103 High-voltage switchgear and controlgear
engineering | hin IEC 62271-103 - Part 103: Switches for rated voltages
EN 62271-103:2011 above 1 kV up to and including 52 kV.
DIN EN 62271-103:2012-04
VDE 0671-103
STL-Guide
Elec‘trical' IEC 62271-104 (2015-02) Ed. 2.0 High-voltage switchgear and controlgear
engineering ey 69971-104:2009 ~ Part 104: Alternating current switches for
BIN EN 62271-104:2010-03 rated voltages higher than 52 kv.
VDE 0671-104
Electrical. IEC 62271-105 {2012-09) Ed. 2.0 | High-voltage switchgear and controlgear
|engineering 1w £9971-105:2012 — Part 105: Alternating current switch-fuse
DIN EN 62271-105:2013-08 combmatnuns fo!' rated voltages above 1 kV \\%
up to and including 52 kv.
VDE 0671-105
Eleutrical IEC 62271-107 {2012-05) Ed. 2.0} High-voltage switchgear and controlgear
engineering — Part 107: Alternating current fused circuit-

Current contactors and motor starters

Electrical
engineering

IEC 62271-106 (2014-02) Ed. 1.0

+ Corrl

EN 62271-106:2011

DN IEC 62271-106:2012-06
VDE 0671-106

High-voltage alternating current contactors
and contactor-based motor starters.

Current disconnectors and earthing switches

Eiectrical
engineering

IEC 62271- 102 (2013-02) Ed. 1.0
+am2

EN 62271-102:2002/A2:2013
DINEN 62271-102/A2:2013-12
VDE 0671-102/A2

High-voltage switchgear and controldear :
— Part 102: Alternating current p
disconnectors and earthing switches. ™

Period of validity; 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Fuses
Electrical IEC 60282-1 (2014-07) Ed. 7.1 |High-voltage fuses
engineering STL-Guide — Part 1: Current-limiting fuses.
EN 60282-1:2009 + A1:2014
DIN EN 60282-1:2015-05
VDE 0670-4
Electrical IEC 60282-2 (2008-04) Ed. 3.0  |High-voltage fuses;
engineering — Part 2: Expulsion fuses
Electrical IEC 60644 (2009-08) Ed. 2.0 | Specification for high-voltage fuse-links for
ENgineering motor circult applications.

EN 60644:2009
DIN EN 60644:2010-07
VDE 0670-401

High-voltage switchgear and control gear assemblies

Electrical
engineering

{EC 62271-200 {2011-10} Ed. 2.0
STL- Guide

EN 62271-200:2012

DIN EN 62271-200:2012-08
VDE 0671-200

High-voltage switchgear and controlgear
— Part 200: AC metal-enclosed switchgear
and controlgear for rated voltages above 1
kV and up to and including 52 kV.

Electrical
engineering

IEC 62271-201 {2014-03} Ed. 2.0
EN 62271-201:2014

DIN EN 62271-201:2015-03

VDE 0671-201

High-voltage switchgear and controlgear

— Part 201: A.C. insulation-enclosed switch-
gear and controlgear for rated voltages
above 1kV and up to and including 52 kV.

Electrical
engineering

{FC 62271-203 {2013-07) Ed. 2.0
+Corr. 1

STL-Guide

EN 62271-203:2012

DIN EN 62271-203:2012-11
VDE 0671-203

High-voltage switchgear and controlgear
— Part 203: Gas-insulated metal-enclosed
switchgear for rated voltages above 52 kV.,

Electrical
engineering

IEC 62271-204 {2011-07) Ed. 1.0
STL-Guide

EN 62271-204:2011

DIN EN 62271-204:2012-05
VDE 0671-204

High-voltage switchgear and controlgear
— Part 204: Rigid gas-insulated transmission
lines for rated voltage above 52 kV.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Elec'trical‘ IEC 62271-209 {2007-08) Ed. 1.0} High-voltage switchgear and controlgear
eNgINeenng | oo £954.209:2007 — Part 209: Cable connections for gas-
insulated metal-enclosed switchgear for
DIN EN 62271-209:2008-07
rated voltages above 52 kV - Fluid-filled and
VDE 0671-205 extruded insulation cables — Fluid-filled and
dry-type cable-terminations.
Electrical IEC 62271-202 High-voltage switchgearand controlgear
engineering EN 62271-202:2014 + AC:2014 |~ Part 202: High voltage / low voltage
DIN EN 62271-202:2015-02 prefabricated substation,
VDE 0671-202
Eiec‘trica |_ IEC 62271-205 {2008-01) Ed. 1.0 | High-voltage switchgear and controlgear
engineering |ty 62271-205:2008 ~ Part 205: Compact switchgear assemblies
DIN EN 62271-205:2008-12 for rated voltages above 52 kV.
VDE 0671-205
. !
Electrical ANSI / IEEE C37.23-2003 |EEE Standard for Metal-Enclosed Bus
engineering

Switch gear for

direct current

Electrical
engineering

DIN VDE 0660-112:1987-02
VDE 0660-112

Schaltgeriite; Zusatzbestimmungen fir
Gleichstrom-Lastschalter, -Trenner und -
Lastirenner iiber 1200 V bis 3000 V.

Power transformers, reactors, line traps, tap-changers

Eieqtricai IEC 60076-1 {2011-04) Ed. 3.0  |Power transformers
engimneering EN 60076-1:2011 - Part 1: General.
DIN EN 50076-1:2012-03
VDE 0532-76-1
Electrical JEC 60076-2 (2011-02) Ed. 3.0 | Power transformers
engineering EN 60076-2:2011 — Part 2: Temperature rise for liquid-
DIN EN 60076-2:2012-02 immersed transformers.
VDE 0532-76-2
Electrical IEC 60076-3 (2013-07) Ed. 3.0 | Power transformers
engineering -~ Part 3: Insulation levels, dielectric tests

EN 60076-3:2013
DIN EN 60076-3:2014-08
VDE 0532-76-3

and external clearances in air.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Electrical VDE 0532-76 -4 Power transformers
Engineering DIN EN 60076-4:2003-06 — Part 4: Guide to the lightning impulse and
IEC 60076-4 (2002-06) Ed. 1.0 switching impulse testing - Power
: transformers and reactors.
Elec'trical. [EC 60076-5 (2006-02) Ed. 3.0 {Power transformers
engineering STL-Guide — Part 5: Abifity to withstand short circuit.
EN 60076-5:2006
DIN EN 60076-5:2007-01
VDE 0532-76-5
Elec.tricall IEC 60076-6 (2007-12) Ed. 1.0 | Power transformers
engineering EN 60076-6:2008 — Part 6: Reactors.
DIN EN 60076-6:2009-02
VDE 0532-76-6
Electrical IEC 60076-10 (2001-05) Ed. 1.0 |Power transformers
engineering IEC 60076-10-1 {2005-10) Ed, |~ Part 10-1: Determination of sound levels
1.0 {+ Application guide).
EN 60076-10:2001
DIN EN 60076-10:2002-04
VDE 0532-76-10
Electrical |EC 60076-11 (2004-05) Ed. 1.0 |Power transformers
engineering EN 60076-11:2004 — Part 11: Dry-type transformers.
DIN EN 60076-11:2005-04
VDE 0532-76-11
Electrical IEC 60076-13 Power transformers
engineering EN 60076-13:2006 —Part 13: SeEf—protected [IQUId-fI”Ed
DIN EN 60076-13:2007-07 transformers.
VDE 0532-76-13
Electrical DIN 57532-21:1982-03 Transformatoren und Drosselspulen;
engineering VDE 0532-21 Anlasstransformatoren und
: Anlassdrosselspulen
Electrical VDE 0532 Teil 30 Tap-changer
engineering

DIN EN 60214:2015-04

[EC 60214-1 (2014-05) Ed. 2.0

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Eiectrical
engineering

VDE 0851
IEC 60353 (2004-04) Ed. 2.0

Line traps for a.c. power systems.

Instrument transformers

Electrical IEC 61869-1 (2007-10) Ed. 1.0 | Instrument transformers
engineermng EN 61869-1:2009 — Part 1: General requirements.
DIN EN 61869-1:2010-04
VDE 0414-9-1
Electrical |EC 61869-2(2012-09) Ed. 1.0 |instrument transformers
engineering EN 61869-2:2012 — Part 2: Additional requirements for
DIN EN 61869-2:2013-07 + Ber, | CUrTent transformers.
VDE 0414-9-2
Eiec.tricai IEC 61869-3 (2011-07) Ed. 1.0  |Instrument transformers
engineering EN 61869-3:2011 ~ Part 3: Additional requirements for
DIN EN 61869-3:2012-05 inductive voltage transformers.
VDE 0414-9-3
Elec.trical IEC 61869-4 (2013-11) Ed. 1.0 | Instrument transformers
engineering EN 61869-4:2014 — Part 4: Additional requirements for
DIN EN 61869-4:2015-04 combined transformers.
VDE 0414-9-4
Electrical VDE 0414-9-5 Capacitive Voltage Transformers.
eNgINeering | niN EN 61869-5:2012-05
IEC 61869-5 {2015-08) Ed. 1.0
Efectrical_ VDE 0414-44-8 Instrument transformers
engineering DIN EN 60044-8:2003-06 — Part 8: Electronic current transformers
IEC 60044-8 (2002-07) Ed.1.0
IEC 61869-8
Electrical IEC 60044-7 {1999-12) Ed. 1.0 |instrument transformers
engineering EN 60044-7:2000-11 — Part 7: Electronic voltage transformers.
DIN EN 60044-7:2000-11
VDE 0414-44-7
IEC 61869-7
Capacitors
Electrical DIN VDE 0560-1:1969-12 Bestimmungen fiir Kondensatoren

lengineering

VDE 0560-1

— Teil 1: Aligemeine Bestimmungen.

~

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Electrical IEC 60252-1 (2013-08) Ed. 2.1 | AC motor capacitors
engineering 1 en 60252-1:2011 + A1:2013 — Part 1: General - Performance, testing and
DIN EN 60252-1:2014-07 'ratmg - Safety requ;rerr_lents - Guidance for
installation and operation.
VDE 0560-8
Electrical [EC 60110-1 (1998-06) Ed. 1.0 | Power capacitors for induction heating
engineering EN 60110-1:1998 instaliations '
DIN EN 61110-1:1999-09 ~Part 1: General.
VDE 0560-9 /!
Electrical DIN VDE 0560-10:1964-10 Regein fiir Kondensatoren
engineering VDE 0560-10 — Teil 10: Regeln fir Hochfreguenz- \
Leistungskondensatoren, \\'
" <
Electrical DIN VDE 0560-11:1970-05 Regeln fiir Kondensatoren |
engineering —Teil 11: Regeln fiir Kondensatoren ab 600

VDE 0560-11

V zum Gl3tten pulsierender Gleichspannung.

Insulators and bushings

Electrical DIN VDE 0441-1:1985-07 Pritffung von Kunststoff-Isolatoren fiir
engineering VDE 0441-1 Betriebswechselspannungen iiber 1kV;
Priffung von Werkstoffen fir
Freiluftisolatoren.
Electrical_ 1EC 60660 (1999-10) Ed. 2.0 insulators — Tests on indoor post insulators
engineering EN 60660:1999 of organic material for systems with nominal
DIN EN 60660:2000-12 voltages greater than 1000 V up to but not
‘ including 300 kv.
VDE 0441-3
Electrical IEC 60383-1 (1993-04) Ed. 4.0 |{Insulators for overhead lines with a nominal
engineering EN 60383-1:1996 voltage above 1000 V
DIN EN 60383-1:1997-05 —Part 1: Ceramlc‘on: glass insulator units for
a.c. systems - Definitions, test methods and
VDE 0446-1 acceptance criteria.
Electrical IEC 60383-2 {1993-04) Ed. 1.0  jInsulators for overhead lines with a nominal
engineering voltage above 1000 V

EN 60383-2:1935
DIN EN 60383-2:1995-08
VDE 0446-4

~ Part 2: insulator strings and insulator sets
for a.c. systems - Definitions, test methods
and acceptance criteria,

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Electrical IEC 60168 (2001-04) Ed. 4.2 Tests on indoor and outdoar post insulators
engineering EN 60168:1994 of ceramic material or glass for systems with
DIN EN 60168:2001-12 nominal voltages greater than 1000 V.
VDE 0674-1
Electrical IEC 62155 (2003-05) Ed. 1.0 Hollow pressurized and unpressurized
engineering EN 62155:2003 ceramic and glass insulators for use in
DIN EN 62155:2004 electrical equipment with rated voltages
' greater than 1000 V.
VDE 0674-200
FI
Electrical {EC 60137 (2008-07) £Ed. 6.0 Insulated bushings for alternating voltages ;
ENEINeering e 60137:2008 above 1000 V. ‘/
DIN EN 60137:2009-07 ,\
VDE 0674-5 [}
Qverhead lines
Elec.trical 'HEC 61284 (1997-09} Ed. 2.0+ |Overhead lines — Requirements and tests for
engineering Corr. fittings.
EN 61284:1997
DiN EN 61284:1998-05
VDE 0212-1
Electrical IEC 61854 {1998-09) Ed. 1.0 Overhead lines — Requirements and tests for
CNEMeering  1EN 61854:1998 spacers.
DIN EN 61854:1999-08
VDE 0212-2
Electrical IEC 61897 {1998-09) Ed. 1.0 Overhead lines — Requirements and tests for
engineering EN 61897:1998 Stockbridge type asolian vibration dampers.
DIN EN 61897:1999-08
VDE 0212-3

Period of validity: 2015-11-11 to 2020-11-10 - Translation -
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Electrical DIN VDE 0216:1986-2 Armaturen fiir Fahrieitungsanlagen;
engineering  |vDE 0216 Statisch-mechanisches Verhalten —
Anforderungen, Priffung.
HVDC Thyristor valves
Electrical IEC 60700-1 (2008-11) Ed. 1.2 |Thyristor valves for high voltage direct
engineering  |EN 60700-1:1998 + A1:2003 + |current {HVDC) power transmission
A2:2008 — Part 1: Elecirical testing.
DIN EN 60700-1:2003-07
VDE 0553-1

Equipment for operating, testing, marking off, live working. Equipment for earthing, short—circuitﬂ-»g.

Electrical DIN VDE 0681-1:1986-10 Gerite zum Betitigen, Priifen und , /

engineering  |ynre ggg1-1 Abschranken unter Spannung stehender \f
Teile mit Nennspannungen dber 1 kV;
Aligemeine Festlegungen.

E"C'-C.trica |_ DIN 57681-2:1977-03 Gerite zum Betdtigen, Prifen und

engineering |5 n vDE 0681-2:1977-03 Abschranken unter Spannung stehender

VDE 0681-2 Teile mit Nennspannungen tber 1 kV;

Schaltstangen.

Electrical DIN 57681-3:1977-03 Gerite zum Betétigen, Priifen und

engineering DIN VDE 0681-3 Abschranken unter Spannung stehender

VDE 0681-3 T.etle mit Nennspannungen Uber 1 kV;
' Sicherungszangen.

Electrical DIN VDE 0681-6:1985-06 Gerite zum Betétigen, Priifen und

engineerng  |ynre 0g81-6 Abschranken unter Spannung stehender
Teile mit Nennspannungen tiber 1 kV;
Spannungsprifer fiir Oberleitungsanlagen
elektrischer Bahnen; 15 kv, 16 2/3 Hz.

Electrical DIN VDE 0681-8:2003-10 Geréte zum Betitigen, Priifen und

engineering VDE 0681-8 Abschranken unter Spannung stehender
Telle mit Nennspannungen iiber 1 kV;
{solierende Schutzplatten,

- Translation -
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Electrical Live working — Insulating sticks and

IEC 60832-1 (2010—02) Ed. 1.0

engineering |y 60832.1:2010 + Cor.:2010 | attachable devices
DIN EN 60832-1:2010-12 — Part 1: Insulating sticks.
VDE 0682-211
E|3C_tfica*. EC 61229 {2002-06} Ed. 1.2 Rigid protective covers for live working on
eNgINeering | EN 61229:1995/A2:2002 a.c. installations.
DIN EN 61229/A2:2003-09
VDE 0682-551 /A2
Elec‘trical‘ IEC 61230 {2008-07} Ed. 2.0 Live working — Portable equipment for
engineering EN 61230:2008 earthing or earthing and short-circuiting.
Dli\i EN 61230:2009-0G7
VDE 0683-100
Electrical JEC 61219 (1993-10) £d. 1.0+ |Live working — Earthing or earthing and
engineering Cor.200-05 short-circuiting equipment using lances as a

EN 61219:1993
DIN EN 61219:1995-01
VDE 0683-200

short-circuiting device — Lance earthing.

High-voltage test techniques

Electrical IEC 60270 (2000-12) Ed. 3.0+ | High-voltage test techniques ~ Partial
engineering | Cor.1 discharge measurements.

EN 60270:2001 + Ber.

DIN EN 60270:2001-08 + Ber,

VDE 0434
Electrical |EC 60060-1 (2010-09) Ed. 3.0  |High-voltage test techniques
engineering  iSTi-Guide — Part 1: General definitions and test

HD 558.1 51 requirements,

EN 60060-1:2010

DIN EN 60060-1:2011-10

VDE 0432-1
Electrical IEC 60060-2 (2010-11) Ed. 3.0 | High-voltage test techniques
engineering — Part 2: Measuring systems.

EN 60060-2:2011
DIN EN 60060-2:2011-10
VDE 0432-2

period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Eleqtrical_ VDE 0432-3 High-voltage test techniques

engineering DIN-EN 60060-3:2006-08 — Part 3: Definitions and requirements for
IEC 60060-3 {2006-02) Ed. 1.0 | O"-Site testing

Electrical IEC 60052 (2002-10) £d. 3.0 Voltage measurement by means of standard

engineering air gaps.

EN 60052;2002
DIN EN 60052:2003-06
VDE 04329

Environmental and protection degree testing

Electricai JEC 60068-2-78 (2012-10) Ed.  |Environmental testing
engineering 2.0 — Part 2-78: Tests — Test Cab: Damp heat,
EN 60068-2-78:2013 steady state.
DIN EN 60068-2-78:2014-02
VDE 0468-2-78 4
Electrical |EC 60068-3-4 (2001-08) £d. 1.0 | Environmental testing
engtneering — Part 3-4: Supporting documentation and Q‘
guidance —Damp heat tests. ’
Elecfcrica |. IEC 60068-2-30 {2005-08} Ed Environmental testing \\
engineering 3.0 — Part 2-30: Tests — Test Db: Damp heat, L
cyclic (12 h+ 12 h cycle).
Electrical {EC 60068-2-75 (2014-09) Ed. | Environmental testing
engineering 130 ~ Part 2-75: Tests — Test Eh: Hammer tests.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Testing of low-voltage equipment and components as well as of installation, switching, control and
protective equipment and railway applications as described in the subsequent listed standards.

Railway applications

Electrical VDE 0115 - 300-1 Railway applications — Fixed installations ~
engineering 1IN EN 50123-1:2003-12 DC switchgear
EN 50123-1:2003 — Part 1.: General,
IEC 61992-1 (2014-04) Ed. 2.1
Elec.trical- VDE 0115 - 300-2 Raitway applications — Fixed installations —
engineering iy EN 50123-2:11-2003 DC switchgear
EN 50123-2:2003 — Part 2: DC circuit-breakers.
IEC 61992-2 (2014-04) Ed. 2.1 (
Electrical VDE 0115 - 300-3 Railway applications - Fixed installations —
engiNeering  IpiN EN 50123-3:10-2003 BC switchgear
EN 50123-3:2003 -_Part 3: Indoor d.c. dlsc?nnec'fors, switch-
disconnectors and earthing switches. )
IEC 61992-3 {2006-02) Ed. 2.0
Electrical VDE 0115 - 300-4 Railway applications — Fixed installations ~
engineering |y ey 50123-4/A102-2014 | DC switchgear
EN 50123-4/A1:2013 -.Part 4: Outdoor d.c. dss.;conne'ctors, switch-
disconnectors and earthing switches.
|EC 61992-4 {2006-02) Ed 1.0
Elec.trical IEC 61992-5 (2006-02) Ed. 1.0 | Railway applications — Fixed installations —
eNgineering | pin EN 50526-1:2012 DC switchgear
VDE 0115-526-1:2012 - P.art 5: Surge a_rnjesters. and low-voltage
iimiters for specific use in d.c. systems.
EN 50526-1:2012
Electrical DIN EN 50526-2:2014 Bahnanwendungen — Ortsfeste Anlagen —
engineering  |yne 0115-526-2:2014 Uberspannungsableiter und
EN 50526-2:2014 Spa‘nnungsbegrenzungseinrlchtu ngen flir
Gleichspannungsnetze
— Teil 2;
Spannungshegrenzungseinrichtungen.
Electrical VDE 0115 - 300-6

engineering

DIN EN 50123-6:09-2003
EN 50123-6:2003
IEC 61992-6 {2014-04) Ed. 1.1

Railway applications — Fixed installations -
DC switchgear T
— Part 6: DC switchgear assemblies. -©

A

Period of validity: 2015-11-11 to 2020-11-10
bate of issae: 2015-11-11
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e Standard i Tltle of Standard or In- House Procedure ‘i‘estRan e/
“Testing field | ln House Procedure / o (DE\"atanS/ : Re'é.tr'ic"tiih's
B Versmn e Modiflcatlons of Standard) R
Eiecltrical' VDE 0115 Te1| 420 Railway applications — Traction transformers
engineering DIN EN 60310:2005-01 and inductors on board rolling stock.
IEC 60310 {2004-02) Ed. 3.0
Electrical IEC 60077-1 {1999-10} Ed. 1.0 | Railway applications — Electric equipment
eNgINeering | piN EN 60077-1:2003-04 for rolling stock
VDE 0115-460-1 -~ Part 1: General service conditions and
general rules.
Electrical [EC 60077-2 (1999-03) Ed. 1.0 |Railway applications — Electric equipment
ENgINEenng  IpiN EN 60077-2:2003-04 for rolling stock
VDE 0115-460-2 — Part 2: Electrotechnical components —
General rules.
Electrical IEC 60077-3 (2001-12} Ed. 1.0 |Railway applications — Electric equipment
ENBINeeTiNg | piN EN 60077-3:2003-04 for rolling stock
VDE 0115-460-3 — Part 3; Electrf:atec.:hmca! components —
Rules for d.c. circuit-breakers,
Electrical IEC 60077-4 (2003-02) Ed. 1.0 | Railway applications - Electric equipment Ve
engineering | pin EN 60077-4:2004-01 for rofling stock
VDE 0115-460-4 —Part 4: Elect'rote.chmcai components —
Rules for AC circuit-breakers.
Electrical IEC 60077-5 (2003-07) Ed. 1.0 | Railway applications — Electric equipment
EngiNeering I pin EN 60077-5:2004-07 for rolling stock
VDE 0115-460-5 ~ Part 5: Electrotechnical components —
Rules for HV fuses,
Elec.tricai VDE 0115-327 Rallway applications — Fixed installations —
engineering DIN EN 50327:2006-03 Harmonisation of the rated values for
EN 50327:2006-03 converter groups and tests on converter
’ groups.
{EC 62589 (2010-07) £d. 1.0
Electrical VDE 0115-328 Railway applications — Fixed installations —
engineering DIN EN 50328:2010-11 Electronic power converters for substations,

EN 50328:2010-11
IEC 62590 (2010-06} Ed. 1.0

Period of validity; 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Translation - \
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R _ Standard / : -' Tltle of Standard or in- House Procedure B
_ -. _ : : T~ | Test Range f

 Testing field. !n_House I'*’rocedure/ . (Deviations/ | Restrictions
P ~Version " . '; R R Modlﬂcatlons of Standard) B
Eiec.trical VDE 0560-700 Power capacitors Low-voltage power factor

engineering DIN EN 61921:2004-02 correction banks.

EN 61921:2003-07
IEC 61921 (2003-04) Ed. 1.0

Electrical VDE 0115 - 410 Railway applications — Power convertors
engineering DIN EN 61287-1:2014-12 installed on board rolling stock

EN 61278-1:2014-07 ~ Part 1: Characteristics and test methods.

IEC 61287-1 (2014-07) Ed. 3.0
Low-voitage switchgear and control gear
Eler.:trica |_ VDE 0660 - 100 Low-voltage switchgear and control gear
engineering DIN EN 60947-1:2011-10 — Part 1: General rules.

EN 60947-1:2011

IEC 60947-1 (2014-09) £d. 5.2

Electrical VDE 0660 - 101 . Low-voltage switchgear and control gear
engineering DIN EN 60947-2:2014-01 — Part 2: Circuit-breakers.

EN 60947-2:2013

IEC 60947-2 (2013-01) Ed. 4.2

. "'""'J/\*;

Electrical VDE 0660 - 107 Low-voltage switchgear and control gear \
engineering | N EN 60947-3:2015:03 -.Part 3: Switches, disconnectﬁors, switch-
EN 60947-3:2009 disconnectors and fuse-combination units.

IEC 60947-3 (2012-09) Ed. 3.1

Electrica |_ VDE 0660 - 102 Low-voltage switchgear and control gear
engineering DIN EN 60047-4-1:2014-02 -~ Part 4-1: Contactors and motor-starters —
Electromechanical contactors and motor-

EN 60947-4-1:2012

starters.
IEC 60947-4-1 (2012-07) Ed. 3.1
Elec_trical. VDE 0660 - 117 Low-voltage switchgear and control gear
engineering DIN EN 60947-4-2:2013-05 — Part 4-2: Contactors and motor-starters —
EN 60947-4-2:2012 AC semiconductor motor controllers and
starters.
IEC 60947-4-2 (2012-03) Ed. 3.0
Elec.tricall VDE 0660 - 109 Low-voltage switchgear and controlgear
engineering | i\ N 60947-4-3:2015-04 —Part 4-3: Contactors and motor-starters —

AC semiconductor controllers and

EN 60947-4-3:2014 i . .
contactors for non-motor loads. ‘ o
IEC 60547-4-3 (2014-05} £d. 2.0 C ; o

Period of validity: 2015-11-11 to 2020-11-10 - Translation -
Date of issue: 2015-11-11
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DIN VDE 0611- 4:1991-02

R N ~‘Standard /. + - ] Tlt!e of Standard or In- House Procedure TestRane/
:Testing _fl_e_i_d_._ In House Procedure /o S i (Dewatlonsl L Restnctlins
PRSI : Versnon T Modiflcatlons of Standard) SRR
Electrica |. VDE 0660 - 200 Low-voltage switchgear and control gear
engineering DIN EN 60947-5-1:2010-04 — Part 5-1: Control circuit devices and
EN 60947-5-1:2009 swntchmg eEe‘ment.s - Electromechanical
control circuit devices.
[EC 60947-5-1 {2009-07) Ed. 3.1
Electrical VDE 0660 - 208 Low-voltage switchgear and controlgear
engineering DIN EN 60947-5-2:2014-01 — Part 5-2: Control circuit devices and
EN 60947-5-2:2012 switching elements — Proximity switches.
[EC 60947-5-2 {2012-09) £d. 3.1
Electrical- VDE 0660 - 210 Low-volage switchgear and controlgear
engineering DIN EN 60947-5-5:2005-11 — Part 5-5: Control circuit devices and
EN 60947-5-5:2005 smtchmg eierrnents - Eie?trlcal emergency
stop device with mechanical latching
|EC 60947-5-5 (2005-04) Ed. 1.1 function. \
Elec'trical VDE 0660 - 114 Low-voltage switchgear and controlgear
engineering DIN EN 60947-6-1:2014-09 — Part 6-1: Multiple function equipment —
EN 60947-6-1:2014 Transfer switching equipment, 3
IEC 60947-6-1 (2013-12} Ed. 2.1 !‘\
- )
Elec‘tracall VDE 0660 - 115 Low-voltage switchgear and controlgear ¢
engineering 1N EN 60947-6-2:2007-12 ~ Part 6-2: Multiple function equipment —
EN 60947-6-2:2007 Con_trol and protective switching devices {or
equipment} (CPS}.
IEC 60947-6-2 {2007-03) Ed. 2.1
Electrical VDE 0611-1 Niederspannungsschaltgerite
engineering DIN EN 60947-7-1:2010-03 ~Teil 7.1 H'Eifseinrichtungen:
EN 60947-7-1:2009 Reehenklemmer'\ flir Kupferleiter,
EC 60947-7-1 (2009-04) Ed. 3.0 Low-voltage swlrltchgear.and controlgea?r
— Part 7-1: Ancillary equipment — Terminal
blocks for copper conductors.
Elec.tricai VDE0611-3 Low-voltage switchgear and controlgear
‘|engIneering  1n N 50947-7-2:2010-03 - Part 7-2: Ancillary equipment — Protective
EN 60947-7-2:2009 conductor terminal blocks for copper
conductors. .
IEC 60947-7-2 (2009-04) Ed. 3.0
Electrical VDE 0611 -4 Niederspannungsschaligeréte; Mehrstocknge
engineering S

Verteiler-Reihenkiemmen his 6 r?m ,

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Testing field - f O

', ":-'J‘Standard/
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Vers:on =

‘ TIt'E of Standard or ln-House P:ocedure

(De\natlons /o
Modlflcations of Standard)

Test Range /

: Restrlctlons

Electrical

: _ VDE 0637 -3 Electromechanical contactors for household
engineering DIN EN 61095:2009-11 and similar purposes.
EN 61095:2009
iEC 61095 (2009-02) Ed. 2.0
Elec.trical. VDE 0220-100 Compression and mechanical connectors for
enginecring DIN EN 61238-1:2004-03 power cables for rated voltages up to 30 kv
IEC 61238-1 {2003-05) Ed. 2.0 (Um =36 kv) .
— Part 1: Test methods and requirements.
Fuses
Electrical DIN EN 60269-1:2015-05
engineering e 60269-1 (2014-06) Ed, 4.2 | LOW-voltage fuses
VDE 0636-1 — Part 1: General requirements
Electrical DIN VDE 0636-2:2014-09 Low-voltage fuses
ENEINCENINE  11EC 60269-2 (2013-07( Ed. 5.0 |~ Part 2: Supplementary requirements for
HD 60269-2:2013 fuses for use by authorized persons (fuses \
VDE 0636-2 mainly for irldustriaf application) - Examples § (¥
of standardized systems of fuses Ato K \
Electrical DIN VDE 0636-3:2013-12 Low-voltage fuses b
engineering IEC 60269-3 (2013-01} Ed. 4.1 |~ Part 3: Supplementary requirements for
HD 60269-2:2013 fuses for use by unskilled persons (fuses
60269-2:20 mainly for household or similar applications)
VDE 0636-3 - Examples of standardized systems of fuses
AtoF
Electrical DIN EN 60265-4:2013-01 Low-voltage fuses
engineering EN 60269-4:2012 — Part 4; Supplementary requirements for
|EC 60269-4 (2012-05) Ed. 5.1 fuse-links for the protection of
E -4 (2012-05) Ed. 5. semiconductor devices
VDE 0636-4
Electrical DIN CLC 60268-5 Low-voltage fuses
engineering EC/TR 60269-5 (2014-03) Ed. |~ Part 5: Guidance for the appllcatlon of
2.0 low-voltage fuses
VDE 0636-5
Electrical DIN EN 60269-6:2012-06 Low-voltage fuses
engineering ~ Part 6: Supplementary requirements for

EN 60269-6:2011

IEC 60269-6 (2010-12) £d. 1.0+
Cor. 1

VDE 0636-6

fuse-links for the protection of solar
photovoltaic energy systerms

Period of validity:

2015-11-11 to 2020-11-10

Date of issue: 2015-11-11
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Line traps for a.c. power systems.

e Standarti/ Tltle of Standard of In-House Procedure L
SR it .| Test Range /
Testing ﬁ_el_d ln House Procedure/ : (Dewatlons/ : Restrictions
' Versmn Modlflcatmns of Standard) LT
Electrical [EC 60127-1 (2015-02) Ed. 2.2 |Miniature fuses
engineering — Part 1: Definitions for miniature fuses and
general requirements for miniature fuse-
links.

Electrical IEC 60127-2 (2014-09) Ed, 3.0 | Minlature fuses
engineering — Part 2: Cartridge fuse-links.
Power Transformers and Reactors
Electrical VDE 0532-76-1 Power transformers
engineering | pIN EN 60076-1:2012-03 —Part 1: General.

EN 60076-1:2011

IEC 60076-1 (2011-04) Ed. 3.0
Electrical VDE 0532-76-2 Power transformers
engineering |\ EN 60076-2:2012-02 — Part 2: Temperature rise for liquid-

EN 60076-2:2011 immersed transformers.

IEC 60076-2 (2011-02) Ed. 3.0
Electricall VDE 0532-76-5 Power transformers
engineering DIN EN 60076-5:2007-01 —Part5: Ablltty to withstand short circuit.

EN 60076-5:2006

IEC 60076-5 (2006-02) Ed. 3.0
Elec.trical VDE 0532-76-6 Power transformers
ENgineering | pin EN 60076-6:2009-02 — Part & Reactors.

EN 60076-6:2008

[EC 60076-6 {2013-09) Ed. 1.0
Electrical VDE 0532-214-1 Tap-changers
engineering DIN EN 60214-1:2015-04 ~ Part 1: Performance requirements and test

EN 60214-1:2014 methods.

IEC 60214-1 (2014-05) Ed. 2.0
Electrical IEC 60353 {2002-04) Ed, 2.0
engineering

Electrical Installation Material

Electrical VDE 0220 -3 Kabelklemmen

engineering

Electrical VDE 0603-1 Instaliationskleinverteiler und Zéhlerpiétgé;‘g
engineering | pIN VDE 0603-1:1991-01 AC 400 V; Installationskleinverteiler und .;

Zdhlerplatze.

Period of validity: 2015-11-11 to 2020-11-10
bate of issue: 2015-11-11
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R 1 ) Standard / : Tltle of Standard or. In House Procedure TestRan é /
"Eestihg field: In House Procedu e / iR ._.'(Dev:atlonsl : Restriétiiﬁs
e RaX Versmn ' o Modiflcatlons of Standard) RO L
Elec.trical| VDE 0603-2 installationskleinverteiler und Zdhlerplitze
engineering | pin VDE 0603-2:1098-03 AC 400 V; Hauptleitungsabzweigklemmen,
Elec.trical. VDE 0609 -1 Connecting devices — Electrical copper
engineering DIN EN 60999:2000-12 conductors — Safety requirements for screw-
EN 60999:2000 type and screw!ess—type clamping units
— Part 1: General requirements and
IEC 60999 (1999-11) Ed. 2.0 particular requirements for clamping units
for conductors from 0,2 mm? up to 35 mm’
{included).
Elec.tricall VDE 0623 -1 Plugs, socket-outlets and couplers for
ENBINEENNE | i\ EN 60309-1:2014-12 industrial purposes
EN 60309-1:2005 — Part 1: General requirements.
IEC 60309-1 {2012-06) Ed. 4.2
Electrical VDE 0604-202 Cable cleats for electrical installations.
ENEINEErNE | b EN 61914:2010-01
|EC 61914 (2009-01) Ed. 1.0 '
Elec‘trical. VDE 0623 -20 Piugs, socket-outlets and couplers for
ENgINEErng | n N EN 60309-2:2013-01 industrial purposes
. — Part 2: Dimensional interchangeability
EN 60309-2:2012
requirements for pin and contact-tube
EC 60309-2 (2012-05) £d. 4.2 |1 cessories.
Electricai‘ VDE0630-1 Switches for appliances
engineering DIN EN 61058-1:2001-10 — Part 1: General requirements.
EN 61058-1:2008
IEC 61058-1 (2008-04) Ed. 3.2
Electrical VDE 0630 - 2-1 Switches for appliances
engineering i EN 61058-2-1:2001-08 — Part 2-1: Particular requirements for cord
EN 61058-2-1:2011 switches.
IEC 61058-2-1 {2010-11) Ed. 2.0
Electrical VDE 0640 Electrical accessories — Circuit-breakers and
engmeering oy N 62019:2006-01 similar equipment for householduse — .. ~+| -
EN 62019:2005 Auxiliary contact units. B
IEC 62019 (2003-01)

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11 '

- Translation -
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Testing ﬁ.ei.d*;

1 / Standardl
: ln House Procedure/
Versmn :

Title of. Standard or In- House Procedure MR
o *:| Test Range /

(Dev:atlons /-
Modlflcatlons of Standard)

Restrictions.

Electrical

Clectrical accessories - Circuit-breakers for

IEC 60898-1 (2015- 03} Ed. 2.0
engineering EN 60898-1 overcurrent protection for household and
similar installations
DIN EN 60898-1:2013 ~ Part 1: Circuit-breakers for a.c. operation
VDE 0641-1
Electrical Circuit-breakers for overcurrent protection

engineering

IEC 60898-2 (2003-07) Ed. 1.1
EN 60898-2: 2007

DIN EN 60898-2:2007

VDE 0641-2

for household and similar installations
— Part 2: Circuit-breakers for a.c. and d.c.
operation

Electrical
engineering

IEC 60934 (2013-01) Ed. 3.2
DIN EN 60934:2013-11
VDE 0642

Circuit-breakers for equipment (CBE}.

Electrical
engineering

IEC 61008-1 (2013-09) Ed. 3.2
DIN EN 61008-10:2015-11
VDE 0664-10

Residual current operated circuit-breakers
without integral overcurrent protection for
household and similar uses (RCCBs)

— Part 1: General rules

Electrical
engineering

IEC 61008-2-1 (1990-12) Ed. 1.0
DIN EN 61008-2-11:1999-12
VDE 0664-2-11

Residual current operated circuit-breakers
without integral overcurrent protection for
household and similar uses (RCCB's).

— Part 2-1: Applicability of the general rules
to RCCB's functionafly independent of line
voltage

Electrical
engineering

{EC 61008-2-2 {1990-12) Ed. 1.0
DIN EN 61008-2-2
VDE 0664-2-2

Residual current operated circuit-breakers
without integral overcurrent protection for
household and similar uses {RCCB's}.

— Part 2-2: Applicability of the general rules
to RCCB's functionally dependent on line
voliage

Electrical
engineering

IEC 61009-1 {2013-09) £d. 3.2
DIN EN £1009-20:2015-11
VDE 0664-20

Residual current operated circuit-breakers
with integral overcurrent protection for
household and similar uses (RCBOs)
—Part 1: General rules

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-1%
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nET Standar_dl _1 T|t|e of Standard or ln House Procedure '-'::7 Test Ran o /
Testing field In-House Procedure / S (Dewatlons/ RN Restnct!ins
S : Versmn ST Modlflcatlons of Standard)
Elec.trical IEC 61009-2-1 (1991-09) Ed. 1.0 | Residual current operated circuit-breakers
engineering | o ey 61009-21:1999-12 with integral overcurrent protection for
household and similar uses (RCBO's)
VDE 0664-21
— Part 2-1: Applicability of the general rules
to RCBO's functionally independent of line
voltage
£|ec_trica! IEC 61009-2-2 (1991-09) Ed. 1.0 | Residual current operated circuit-breakers
engineering DIN EN 61009-2-2 with integral overcurrent protection for
household and similar uses (RCBO's)
VDE 0664-2-2
— Part 2-2: Applicability of the general rules
to RCBO's functionally dependent on line
voltage
Electrical IEC 60099-4 (2014-06) Ed. 3.0 | Surge arresters
engineering | nn £N 60099-4:2015-07 —Part 4: Metal-oxide surge arresters
VDE 0675-4 without gaps for a.c. systems
Electrical IEC 60099-5 (2013-05) Ed. 2.0 | Surge arresters
engineering | e 60099-5:2014-09 — Part 5: Selection and appiication
VDE 0675-5 recomumendations
Electrical IEC 60099-6 (2002-08) Ed. 1.0 |Surge arresters
engineering — Part 6: Surge arresters containing both
series and parallet gapped structures - Rated
52 kV and less
Electrical |EC 60099-8 (2011-01) Ed. 1.0 | Surge arresters
engineering |5 enN 60099-8:2011-11 — Part 8: Metal-oxide surge arresters with
VDE 0675-8 external series gap {EGLA) for overhead
transmission and distribution lines of a.c.
systems above 1 kV
Electrical [EC 60099-9 (2014-06) Ed. 1.0  |Surge arresters
engineering DIN EN 60099-9:2015-08 —Part 9: Metal-oxide surge arresters
VDE 0675-9 without gaps for HVDC converter stations
Electrical IEC 61643-11 {2011-03) Ed. 1.0 |Low-voltage surge protective devices
engineering DIN EN 61643-11/A1:2015-09 |~ Part 11: Surge protective devices
VDE 0675-6-11 connected o low-voltage power systems -
Requirements and test methods

Period of validity: 2015-11-11 to 2020-11-10
Date of issue; 2015-11-11
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. Standard/
n("Hou e Procedure/
Version = o

Tltle of Standard or In- House Procedure
L (Dewatlonsl g
Mmilficatlons of Standard)

‘ Tés.t'ﬁaheéi

Restrictions

Electrical

engineering

IEC 61643-21 {2012-07) Ed. 1.2

IEC 61643-12 (2008- 11) Ed. 2.0 Low-voltage surge protective devices
engineering DIN EN 61643-12:2013-04 — Part 12: Surge protective devices
VDE 0675-6-12 connected to Iow-voitage po‘we€ distribution
systems - Selection and application
principles
Electrical Low voltage surge protective devices

— Part 21: Surge protective devices
connected 1o telecommunications and
signalling networks - Performance
requirements and testing methods

— Part 341: Specification for thyristor surge

suppressors {TSS)

Electrical IEC 61643-22 (2015-06) Ed. 2.0 |Low-voltage surge protective devices \ (
engineering — Part 22: Surge protective devices (\
connected to telecommunications and
signalling net-works — Selection and
application principles Mo
Electrical IEC 61643-311 (2013-04) Ed. 1.0 | Components for low-voltage surge
engineering protective devices
— Part 311: Performance requirements and
test circuits for gas discharge tubes (GDT)
Electrical IEC 61643-312 (2013-04) Ed. 1.0 | Components for low-voltage surge
engineering protective devices
~ Part 312: Selection and application
principles for gas discharge tubes
Electrical IEC 61643-321 {2001-12) Ed. 1.0 | Components for low-voltage surge
engineering protective devices
— Part 321: Specifications for avalanche
breakdown diode {ABD)
Electrical IEC 61643-331 (2003-05) Ed. 1.0| Components for low-voltage surge
engineering protective devices
— Part 331: Specification for metal oxide
varistors (MOV)
Electrical IEC 61643-341 {2001-11) Ed. 1.0] Components for low-voltage surge
engineering protective devices

Period of validity; 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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i Standard/

Tu:le of Standard ar In House: Procedure | R
B Test_._R_ange_/_

_:"'rj'_es_t_l_ng:_fi‘é'i.d_' In ouse Procedure l e (Dewat;onsl RN Restrictions
R T ..,._Vers:on ' Modlflcatfons of Standard) S IR
flectrical VDE 0675-39- 11 ﬁberspannungsschutzgerate fir

engineering  |piN EN 50539 /11:2013-12 Niederspannung -

E//

EN 50539 11 2013

Uberspannungsschutzgerite fiir besondere
Anwendungen einschlieflich
Gleichspannung

—~Teil 11; Anforderungen und Priifungen fir
Uberspannungsschutzgerdte flr den Einsatz
in Photovoltaik-installationen.

tow-voltage switchgear and controlgear assemblies

=

Eiec’gri’cal_ IEC 61439-1 (2011-08) Ed. 2.0  |Low-voltage switchgear and controlgear
engineeming | HIN EN 61439-1:2014-06 assemblies
VDE 0660-600-1 — Part 1: Generai rules A
; i
Electrical IEC 61439-2 (2011-08) Ed.2.0  |Low-voltage switchgear and controlgear \ !
eNngineering  |piN EN 61439-2:2012-06 assemblies \
VDE 0660-600-2 —Part 2:. Power switchgear and controlgear
assemblies
Electrical IEC 61439-3 {2012-02) Ed. 1.0 |Low-voltage switchgear and controlgear
engineering | piN EN 61439-3:2014-10 assemblies
- Part 3: Distribution boards intended to be
VDE 0660-600-3
operated by ordinary persons (DBO}
Electrical IEC 61439-4 (2012-11) Ed.1.0  |Low-voltage switchgear and controlgear
engineering | pin EN 61439-4:2013-09 assemblies
VDE 0660-600-4 -~ Part 4:.Parttculaf requt‘reme‘nts for
assemblies for construction sites (ACS)
Electrical IEC 61439-5 (2015-03) Ed. 2.0 Low-voltage switchgear and controlgear
engineering DIN EN 61439-5:2015-10 assemblies
v 05 — Part 5: Assemblies for power distribution
DE 0660-600- in public networks
Electrical {EC 61439-6 (2012-05) Ed. 1.0 | Low-voltage switchgear and controlgear
GNEINCENNg 1IN EN 61439-6:2013-06 assemblies
VDE 0660-600-6 — Part 6: Busbar trunking systems {busways)
Electrical IEC/TS 61439-7 (2014-02) Ed.  |Low-voltage switchgear and controigear
engineeting 1.0 assemblies

DIN EN 61439-7:2014-10
VDE 0660-600-7

— Part 7: Assemblies for specific applications
such as marinas, camping sites, market

squares, electric vehicles charging stations. - "

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Translation -
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Testing field |

Standard /

: v:ers_lpn_‘ RS

Tlt!e of Standard or In House Procedure
" (De\natlons e :
Modiﬁcat:ons of Standard)

_ Test Range /
' Restnctlons

Switching, control and protective equipment

Elec_trical‘ VDE 0435 Teil 201 Electromechanical elementary relays
engineering DIN EN 61810-1:2009-02 - Part 1: General and safety requirements.
EN 61810-1:2008
IEC 6181011 (2015-02) Ed. 4.0
Elec‘tricall VDE 0435 - 300 Measuring relays and protection equipment
engineering -- Part 1: Commaoan reguirements.

DIN EN 60255-1:2010-09
EN 60255-1:2010
IEC 60255-1 (2009-08) Ed. 1.0

[Electrical

. VDE 0435 - 2021 Time relays for industrial and residential use

engineering i EN 61812-1:2015-04 —Part 1: Requirements and tests.

EN 61812-1:2011

IEC 61812-1 {2011-05) Ed. 2.0
Electrical VDE 0631-2-1 Automatic electrical controls
engineering | N 60730-2-1:2012-10 — Part 1: General requirements.

EN 60730-2-1:2010

IEC 60730-2-1 {2014-09) Ed. 5.0
Eiectrical‘ VDE 0631 Teil 2-10 Automatic electrical controls for household
engineering and similar use

DIN EN 60730-2-10:2008-06
EN 60730-2-10:2007
{EC 60730-2-10 {2006-10)

— Part 2-10: Particular requirements for
motor-starting relays

Instrument transformers

Elec'trical_ VDE 0414-9-2 Instrument transformers
engmeering DIN EN 61869-2:2014-06 — Part 2: Additional reguirements for
EN 61869-2:2012 current transformers,
{EC 61869-2 (2012-09) Ed. 2.0
Elec'trical. VDE 0414-9-3 — Part 3: Additional requirements for
engineering inductive voltage transformers.

DIN EN 61869-3:2012-05
EN 618693-3:2011
IEC 61869-3 (2011-07) Ed. 1.0

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Translation -
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© Standard )
In-House Procedure/

(Dewat;ons /

Tltle of Standard or In-House Procedure

Modrflcatmns of Standard) :

|Test Range /

Restrictions.

DIN EN 61869-4:2015-04
EN 61869-4:2014
IEC 61869-4 (2013-11) Ed. 1.0

4 © Version
Electrical VDE 414-9-4 Instrument transformers
engineering  |up 548.351 — Part 4: Additional requirements for

combined transformers.

Low-voltage equipmént

Electrical
engineering”

k7

{VDE 0558-11
.| DIN EN 60146-1-1:2011-04

EN 60146-1-1:2010
IEC 60146-1-1 {2009-06) Ed. 4.0

Semiconductor converters — General
reguirements and line commutated
converters

—Part 1-1: Specification of basic
requirements.

DIN 57638:1981-09

- Schalter-Sicherungs-Einheiten DO-System.

E'EC??‘CE' VDE 0558 - 8
er}g. neering DIN EN 60146-1-3:1994-03 Semiconductor convertors — General
' EN 60146-1-3:1993 requirements and line commutated
rtors
IEC 60146-1-3 (1991-04) Ed. 3.0 | <™
{ ) — Part 1-3: Transformers and reactors,
Electrical VDE 0638 Niederspannungs-Schaltgerite
engineering
\

Technical responsibility for the test reports:

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Transiation -
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i Standard/
f In House Procedure/
L Vers:on

Tong el |

Tltte of Standard or-lr_;-House Procedure
e (Devlatlons/

Modlflcations of Standard)

® | Test Range /
' Re"stfictibns{

Testmg of hlgh—voltage, medium-voltage and Iow-voltage cables and their accessories as descrlbed in the

subsequent listed standards.

Polyvinyl chloride insulated cables

Electrical. IEC 60227-1 (2007-10) Ed. 3.0 Polyvinyl chloride insulated cables of rated
engineermg voltages up to and including 450V / 750 V
— Part 1: General requirements.
Electrical 1IEC 60227-3 {1997-11) Ed. 2.1 Polyvinyl chloride insulated cables of rated
en |neerlng 7 voltages up to and including 450V / 750 V
~ Part 3: Non-sheathed cables for fixed
wiring.
Electrica/ {EC 60227-4 {1997-12) Ed. 2.1 Polyvinyl chleride insulated cables of rated
engm/e ng voltages up to and including 450 V / 750 V
, — Part 4: Sheathed cables for fixed wiring.
Ele'c.trica!. IEC 60227-5 {2011-09) Ed. 3.0 Polyvinyl chioride insulated cables of rated
engineering voltages up to and including 450 V / 750 V
~ Part 5: Flexibie cables (cords}.
Electrica '. IEC 60227-6 (2001-06} Ed. 3.0 Polyvinyl chloride insulated cables of rated
engineering voltages up to and including 450 V / 750 V
— Part 6: Lift cables and cables for flexible
connections. l\l
Electrical IEC 60227-7 (2012-01) Ed. 1.2 | Polyviny! chloride insulated cables of rated \ \
engineering voltages up to and including 450 V / 750 V |
~ Part 7: Flexible cables screened and
unscreened with two or more cenductors
Electrical VDE 0281 - 8 Polyvinylchiorid-isolierte Leitungen mit
enginecring DIN VDE 0281-8: 2000-09 Nennspannungen bis 450 V /750 V.
D 71.8 S2 + A1:1099 E'madnge Leitungen ohne Mantel fir
Lichterketten.
Electricai‘ VDE 0281-9 Polyvinylchlorid-isolierte Leitungen mit
engineering DIN VDE 0281-9:2001-01 Nennspannungen bis 450 V/ 750 V.
HD 21.9 52 + A1:1999 Einadrige Le:t'ur.agen ohne Mantel zur
Verlegung bei tiefen Temperaturen,
Electrical VDE 0285-525-1 Starkstromieltungen mit Nennspannungen
engineering | DN EN 50525-1:2012-01 bis 450 V / 750 V {Uo/U)
EN 50525-1:2011 —Teil 1; Allgemeine Anforderungen.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Testing field

SR "th%e of Standard or In House Procedure
In House Procedure/- Rty g e hnes

: Modlflcatlons of Standard)

Test Range /

: _ Restrlcttons

S Versuon
Elec'tricai' VDE 0285-525-2-11 ~ Flexible Leitungen mit thermoplastlscher
ENgiNEEnng  IpIN EN 50525-2-11:2012-01 PYC-isolierung.
EN 50525-2—11'2011
Electrical VDE, 0285-525 2-12 - Wendelleitungen mit thermoplastischer

engineering

DEN EN 50525 2-12:2012-01

v E)\_I,50525-2—12:2011

PVC-Isolierung.

7

E|eCtFF632 AVDE 0285-525-2-21 ~ Flexible Leitungen mit vernetzter
e“gmeetmg OIN EN 50525-2-21:2012-01 Elastomer-Isolierung.

EN 50525-2-21:2011
Eiec.trical. VDE 0285-525-2-31 — Ader und Verdrahtungsleitung mit
engineering DIN EN 50525-2-31:2012-01 thermoplastischer PVC-Isolierung.

EN 50525-2-31:2011
Elec.tricali VDE 0285-525-2-41 — Einadrige Leitung mit vernetzter Silicon-
ENEINeETiNg  1niN EN 50525-2-41:2012-01 Isolierung.

EN 50525-2-41:2011 }
Elec.tricall VDE 0285-525-2-42 - Ader- und Verdrahtungsleitungen mit
engmeering DIN EN 50525-2-42:2012-01 vernetzter EVA-isolierung,

EN 50525-2-42:2011
Elec.tricaf. VDE 0285-525-2-51 - Olbestindige Steuerleitung mit
engineering DIN EN 50525-2-51:2012-01 thermoplastischer PVC-lsolierung,.

EN 50525-2-51:2011
Elec.trical. VDE 0285-525-2-71 ~ Lahnlitzen-Leitung mit thermoplastischer
engineering |y gy 50525-2-71:2012-01  |PYCHisolierung.

EN 50525-2-71:2011
Elec.trica I' VDE 0285-525-2-72 -~ Trennbare Zwillingsleitungen mit
engineering DIN EN 50525-2-72:2012-01 thermoplastischer PVC-Isolierung.

£N 50525-2-72:2011
Electrical VDE 0285-525-2-81 ~ Lichtbogenschweillleitungen mit

engineering

DIN EN 50525-2-81:2012-01
EN 50525-2-81:2011

vernetzter Elstomer- Hiille.

Flectrical

engineering

VDE 0285-525-2-82
DIN EN 50525-2-82:2012-01
EN 50525-2-82:2011

— Leltungen fiir Lichterketten mit
vernetzter Elastomer-isolierung.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Transiation -
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Cstandard /.

Tttte"'of__Standard or in_ House Procedure:-ﬁ o
House Procedure I . & :

Tes_t ange/
Restnctlons

Testing field |

ST S Versuon S i 'Mcdlflcatmns of Standard)
E!ec.tr'ical VDE 0285-525-2-83 - Mehradrige Leitungen mit vernetzter
engineering  1pin EN 50525-2-83:2012-01 Silicon-lsolierung.

EN 50525-2-83:2011

Electrical VDE 0285-525-3-11 ~ Teil 3-11: Starkstromleitungen mit
engineering DIN EN 50525-3-11:2012-01 verbessertem Verhalten im Brandfall

EN 50525-3-11:2011 ~ Flexible halogenfreie, raucharme

PR P Leitungen mit thermoplastischer
/: i Isolierung.

_ Elerj‘_\tr,‘rii:al‘_j/i VDE 0285-525-3-21 —~ Teil 3-21: Starkstromleitungen mit
. ﬁ[\gl -g,e?ng DIN EN 50525-3-21:2012-01 verbessertem Verhalten im Brandfall

f,f EN 50525-3-21:2011 — Flexible halogenfreie, raucharme
Leitungen mit vernetzter Isolierung.
Electrical VDE 0285-525-3-31 — Tell 3-31: Starkstromleitungen mit
engmeering DIN EN 50525-3-31:2012-01 verbessertem Verhalten im Brandfall

— Halogenfreie, raucharme Ader- und
Verdraht-ungsteitungen mit
thermoplastischer Isolierung.

EN 50525-3-31:2011

Electrical VDE 0285-525-3-41 -~ Teil 4-31: Starkstromleitungen mit
engineering | nin eN 50525-3-41:2012-01 verbessertem Verhalten im Brandfall
EN 50525-3-41:2011 - Halogenfre;e,.raucharmzle Ader- und
Verdrahtungsleittingen mit vernetzter

Isolierung.
Electrical VDE 0262 Instaliationskabel mit Isolierungen aus
engineering |\ \ibE 0262:2004-01 vernetzten Polyethylen und Mantel aus '
thermoplastischem PVC mit
Nennspahnung 0,6 / 1 kV.
)
Electrical DIN VDE 0276-603:2010-03 Starkstromkabel ( \
engineering  |yne 0276-603 - Teil 603: Energiekabel mit .
Nennspannung
b 603:
HD 603:2007 0,6/ 1KV,
Electrical DIN VDE 0276-604:2008-02 Starkstromkabel
engineering VDE 0276-604 - Teil 603: Energiekabel mit
MNennspannung 0,6 / 1 kV mit
HD 604:2005
6 verbessertem Verhalten im Brandfall fir
Kraftwerke.
period of validity: 2015-11-11 to 2020-11-10 - Translation -

Date of issue: 2015-11-11
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Standard /

. Tltle of Stand_ard or In House Procedure

Test Range '/

4

IEC 60332-1-2 {2004-07) Ed. 1.0
IEC 60332-1-3 (2004-07) Ed. 1.0
DIN EN 60332 -1-1:2005-06

DIN EN 60332 -1-2:2005-06

DIN EN 60332 -1-3:2005-06
VDE 0482-332 -1-1

VDE 0482-332 -1-2

VDE 0482-332 -1-3

~ 1-1 Test for vertical flame propagation
for a single insulated wire or cable —
Apparatus

—1-2 Procedure for 1 kW pre-mixed flame

—1-3 Procedure for determination of
flaming droplets/particles.

Prifungen an Kabeln, isolierten Leitungen
und Glasfaserkabeln im Brandfall,

Testang field |- In House Procedure / S :'_:_(Dewatlons/ ‘ Restrlctlons
o s " Version - B Modzflcatlons of Standard)

Test methodes

Electrical |EC 60332-1-1 (2004-07) Ed. 1.0 |Tests on electric and optical fiber cables

engineering under fire conditions

DIN VDE 0472-604

| Electrical VDE 0432 - 1:2011-10 Hochspannungs-Priftechnik
engineering Allgemeine Festlegungen zu
Prisfbedingungen.
Electrical |VDE 0432 - 2:2011-10 Hochspannungs-Priftechnik Messsysteme.
engineering
Electrical VDE 0472 - 401 Priifung an Kabel und isolierten Leitungen
engineering  |pN 57472-401:1984-06 AuBenmaBe.
Electrical VDE 0472 - 402 Priifung an Kabel und isolierten Leitungen.
engineering DIN 57472-402:1984-06 Wanddicke sowie Dicke von
Bewehrungsdrahten und —bdndern.
Electrical VDE0472 -1 Pritfung an Kabel und isolierten Leitungen ;
CNBINEErng | piN VDE 0472 -1:1987-06 Allgemeines.
Electrical VDE 0472 - 505:1983-04 Priifung an Kabel und isolierten Leitungen.
engineering | c499.505 Verlustfaktor, dielektrische Verlustzahi ,
und Ableitung. (\
Electrical VDE 0472 - 509 Prifung an Kabel und isolierten Leitungen. \ !
engineering DIN VDE 0472-509:1986-10 Spannungsfestigkeit bei Kabeln und \\
Leitungen, isolierten Schaltdréhten und Ut
Schndiren fiir Fernmeldeanlagen.
Electrical VDE 0472 - 512 Priifung an Kabel und isollerten Leitungen,
engineering DIN VDE 0472-512:1985-05 Widerstand zwischen Schutzleiter und
Leitschicht.
Electrical VDE 0472 — 604:1985-05 Priifung an Kabel und isolierten Leltungen 1.
engineering Dichtheit von Kabelmaénteln.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11
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Stand__ard /

In- House\Procedure !

Tltle of Standard or I_n House Procedure.‘i‘_
, Test Range/

TeSt'“gf"‘:"d g '-_;(Dewatlons/ ' Restrlctlons
S U Version | . Medifications of Standard) : Al
E"-‘C“ica" VDE 0472 - 605 Priifung an Kabel und isolierten Leitungen

€ngineering | p\n vDE 0472-605:1985-01 Abrieb.

Elec_trical‘ DE 0472 -613 | Priifung an Kabel und isolierten Leitungen

engineering DIN VDE 0472-613:1986-03 WeiterreiRwiderstand.

Electrical VDE 0472 - 626 Priifung an Kabel und isolierten Leitungen

engineering  |nn 57472-626:1983-01 ReiRldnge.

Electrical DIN EN 50497:2008-11

engineering

| VDE 0473-497

EN 50497:2007

Empfohlenes Priifverfahren zur
Einschitzung des Risikos von
Weichmacher-ausschwitzungen bei PVC-
isolierten und —ummantelten Kabeln und
Leitungen.

7 :
EIEC_’EUCBI- VDE 0473-811-100 Electric and optical fibre cables
engineering DIN EN 60811 — 100:2012-12 — Test methods for non-metallic materials
EN 60811 — 100:2008 - Part 100: General.
IEC 60811 — 100 (2008-03) Ed. 1.0
Elec.trical VDE 0473-811-201 Electric and optical fibre cables — Test
engimeering DIN EN 60811 — 201:2012-12 methods for non-metallic materials
EN 60811 - 201 - P.art 2OZ‘L: Gen.eral tests — Measurement
of insulation thickness.
{EC 60811 — 201 (2012-03) Ed. 1.0
Elec.trical_ VDE 0473-811-202 Electric and optical fibre cables — Test
engineering DIN EN 60811 — 202:2012-12 methods for non-metallic materials
EN 60811 - 202 - Panjt 202: General tests - Measurement
of thickness of non-metallic sheath. -
IEC 60811 — 202 (2012-03) Ed. 1.0 [\\
Elec.tricai VDE 0473-811-203 Messung der AuenmalRe. : \
ENEINEENNE | 0N EN 60811 ~ 203:2012-12 o
EN 60811 -203
IEC 60811 — 203 (2012-03) Ed. 1.0
Electrical VDE 0473-811-301 Electric and optical fibre cables — Test
engineering methods for non-metallic materials

DIN EN 60811 - 301:2012-12
EN 60811 - 301

IEC 60811 —301 (2012-03) Ed.

1.0

— Part 301: Electrical tests — Measurement
of the permittivity at 23 °C of filling

compounds

Period of validity: 2015-11-11 to 20206-11-10
Date of issue: 2015-11-11

- Translation -
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' ____Standard /

G _T;t!e of Standard or In House Procedure

Te_st]ﬁéhge'/-

:.;:Tes ng _ﬁéi_ House P_rpcedure / | Restrictions
: R e Vers:on Modlflcations of Standard) ST T
Electrical VDE 0473-811-302 Electric and optical fibre cables
engineening 1o in eN 60811 - 302:2012-12 ~ Test methods for non-metallic materials
— Part 302: Electricai tests — Measurement
EN 60811 - 302
of the d.c. resistivity at 23 °C and 100 °C of
|IEC 60811 — 302 (2012-03) Ed. 1.0 fillin :
g.
Electrical VDE 0473-811-401 Electric and optical fibre cables
engineering | nin EN 60811 - 401:2012-12 — Test methods for non-metallic materials
, EN 60811 - 401 - Pa.rt 401: M|sce!iane9us-tests - Thermal
ageing methods — Ageing in an air oven,
. {EC 60811 —401 (2012-03) Ed. 1.0
Electrical”  |vDE 0473-811-402

engingéring

DIN EN 60811 - 402:2012-12
EN 60811 - 402

IEC 60811 —402 (2012-03} Ed.

1.0

Electric and optical fibre cables — Test
methods for non-metallic materials

— Part 402; Miscellaneous tests — Water
absorption tests.

Elettrical
engineering

VDE 0473-811-404
DIN EN 60811 - 404:2012-12
EN 60811 - 404

IEC 60811 — 404 (2012-03) Ed.

1.0

Electric and optical fibre cables — Test
metheods for non-metallic materials

— Part 404: Miscellaneous tests — Mineral
oil immersion tests for sheaths.

Elec‘tricai VDE 0473-811-405 Electric and optical fibre cables — Test
engineering DIN EN 60811 - 405:2012-12 methods for non-metallic materials
' — Part 405: Miscellaneous tests — Thermal
EN 60811 - 405
N 11-4 stability test for PVCinsulations and PVC
IEC 60811 ~ 405 (2012-03) Ed. 1.0{ poaths.
Electrical VDE 0473-811-406

engineering

DIN EN 60811 - 406:2012-12
EN 60811 - 406

IEC 60811 — 406 {2012-03} Ed.

1.0

Electric and optical fibre cables — Test
methods for non-metallic materials

— Part 406; Miscellaneous tests -
Resistance to stress cracking of
polyethylene and polypropylene
compounds.

Electrical
engineeting

VDE 0473-811-407
DIN EN 60811 - 407:2012-12
EN 60811 - 407

IEC 60811 — 407 (2012-03) Ed.

1.0

Electric and optical fibre cables - Test
methods for non-metallic materials

- Part 407; Miscellaneous tests —
Measurement of mass increase of poly-

ethylene and polypropylene compounds.

Period of validity; 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Translation -
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tifl'ésting_ﬁg{dl_

 standaedf
n-House Procedure /

] ot suand

ard or

In-House Procedure -
(Deviations / . L

{7 Modifications of Standard) .

| Test Range /

' Restrictions

Electrical

VDE 0473-811-408

_ _ Electric and optical fibre cables — Test
engineering DIN EN 60811 - 408:2012-12 methods for non-metallic materials
EN 60811 - 408 ~ Part 408':-M|scellaneous tests — Long-
term stability test of polyethylene and
IEC 60811 — 408 (2012-03) Ed. 1.0| )40 lene compounds.
Elec.trical VDE 0473-8{1*409 Electric and optical fibre cables —Test
engineering ' methods for non-metallic materials

DIN EN 60811 - 409:2012-12
EN 60811 - 409
IEC 60811 — 409 {2012-03) Ed. 1.0

— Part 409: Miscellaneous tests — Loss of
mass test for thermoplastic insulations and
sheaths.

Electricaﬂl,./

engineérjig

VDE 0473-811-501

DIN EN 60811 - 501:2012-12

EN 60811 - 501

IEC 60811 — 501 (2012-03) Ed. 1.0

Electric and optical fibre cables — Test
methods for non-metallic materials

— Part 501: Mechanical tests — Tests for
determining the mechanical properties of
insulating and sheathing compounds.

Electrical

VDE 0473-811-502 Electric and optical fibre cables — Test
engineering DIN EN 60811 - 502:2012-12 methods for non-metallic materials
EN 60811 - 502 —Part 592: Me.chamcai tests — Shrinkage
test for insulations.
IEC 60811 — 502 (2012-03) Ed. 1.0
Electrical VDE 0473-811-503 Electric and optical fibre cables — Test
engmeering DIN EN 60811 - 503:2012-12 methods for non-metallic materials
EN 60811 - 503 — Part 503: Mechanical tests — Shrinkage
test for sheaths.
IEC 50811 — 503 (2012-03) Ed. 1.0
Electricai_ VDE 0473-811-504 Electric and optical fibre cables — Test
engineering DIN EN 60811 - 504:2012-12 methods for non-metallic materials
EN 60811 - 504 — Part 504: Mechanical tests - Bend-mg
tests at low temperature for insulation and
{EC 60811 — 504 (2012-03) Ed. 1.0 sheaths.
Electrical VDE 0473-811-505 Electric and optical fibre cables
engineering —~ Test methods for non-metallic materials

DIN EN 60811 - 505:2012-12
EN 60811 - 505
[EC 60811 — 505 (2012-03) Ed. 1.0

— Part 505: Mechanical tests — Elongation
at low temperature for Insulations and

sheaths.

Period of validit

y: 2015-11-11 to 2020-11-10

Date of issue: 2015-11-11
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engm/ee[;ng

DIN EN 60811 - 508:2012-12
EN 60811 -508
IEC 60811 — 508 {2012-03} Ed. 1.0

: frE Tltie of Standard or In House Procedure__ Test Ran . /
“Testing field | .© In: House Procedure / ol wd (Devuataonsl ce Restﬂctli o
ot . Version - SN Modlﬂcatlons of Standard) e
Elec‘tricali VDE 0473-811-506 Sch!agprufung bei niedrigen Temperaturen
engineering DIN EN 60811 - 506:2012-12 fiir 1solierhiilen und Mantel,
£N 60811 - 506 Electric and optical fibre cables - Test
thods for non-metallic materials
IEC 60811 — 506 {2012-03) Ed. 1.0|
{ ) — Part 506: Mechanical tests — Impact test
at low temperature for insulations and
sheaths.
Electrical VDE 0473-811-507 Electric and optical fibre cables — Test
engineering | EN 60811 - 507:2012-12 methods for non-metallic materials
EN‘éOSii 507 —Part 507’: Mechamca.l tests — Hot set test
for cross-linked materials.
- |IEC 60811 - 507 {2012-03) Ed. 1.0
Electricail_,,r--"” VDE 0473-811-508 Electric and optical fibre cables — Test

methods for non-metallic materials

— Part 508: Mechanical tests — Pressure
test at high temperature for insulation and
sheaths.

DIN EN 60811 - 513:2012-12
EN 60811 - 513
IEC 60811 — 513 (2012-03} Ed. 1.0

~ Part 513: Mechanical tests — Methods
specific to polyethylene and polypropylene
compounds — Wrapping test after

conditioning.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Transiation -

y Electrical VDE 0473-811-509 Electric and optical fibre cables — Test
Slengineenng o en 60811 - 509:2012-12 methods for non-metallic materials
EN 60811 - 509 - P:':;rt 509: M.echaanaE tests — Test for
resistance of insulations and sheaths to
|EC 60811 — 509 (2012-03} £d. 1.0 | .12 cking (heat shock test).
Elec‘trical. VDE 0473-811-512 Electric and optical fibre cables — Test
engineering DIN EN 60811 - 512:2012-12 methods for non-metaliic materials
EN 60811 - 512 - Par."t'512: Mechanical tests — Methods
specific to polyethylene and polypropylene
|EC 60811 ~512 (2012-03) Ed. 1.0 compounds — Tenstle strength and
elongation at break after conditioning at
elevated temperature. ‘
il
Electrical VDE 0473-811-513 Electric and optical fibre cables ~ Test \
engmeering methods for non-metallic materials
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Testing field

Vers:on

n- I-Eouse Procedure‘l R E

b (Dewatlonsl
Modlficatlons of Standard)

Tltle of Standard or in- House Procedure | iy
R Test Range/
e A Restrlctlons

Flectrical

DIN EN 60811 - 606:2012-12
EN 60811 - 606
IEC 60811 — 606 (2012-03) Ed. 1.0

: VDE 0473-811-605 Electric and optical fibre cables — Test
engineering | v EN:60811 - 605:2012-12 methods for non-metallic materials
EN 60811 - 605 - Part 605: Physical tests - Meas'urer}'tent
of carbon black and/or mineral filler in
IEC 60811 ~ 605 (2012-03) Ed. L.0| 5 vethylene compounds.
Electrical VDE 0473-811-606 Electric and optical fibre cables — Test
engineering methods for non-metallic materials

~ Part 606: Physica! tests — Methods for
determining the density.

Accessories for

power cables with rated voltages

up to 30 kV

Electrical

engineering”’

1DIN EN 61442:2006-01

VDE 0278-442
EN 61442:2005
|EC 61442 (2005-03) Ed. 2.0

Test methods for accessories for power
cables with rated voltages from 6 kV (Um =
7,2 kV) up to 30 kv (Um = 36 kV).

E'“"fﬁcal VDE 0278 - 629-1 Pritfanforderungen fir Kabelgarnituren fir
engineering |y ypE 0278-629-1:2009-07 extrudierte Kunststoffkabel mit einer
Nennspannung von 3,6 / 6 (7,2) kV bis
HD 629.1:2008
20,8 / 36 (42) kV,
—Teil 1: Kabel mit extrudierter
Kunststoffisolierung.
Electrical VDE 0278 - 629-2 Priifanforderungen filr Kabelgarnituren fiir
engineerng | n i vDE 0278-629-2:2009-07 extrudierte Kunststoffkabel mit einer
Nennspannung von 3,6 / 6 {7,2) kV bis
HD 629.2:2008 !
20,8 /36 (42) kV,
— Teil 2: Kabe! mit massegetrankter
Papierisolierung.
Electrical VDE 0279 Leitungs-Garnituren des Berghaus unter
engineering DIN 57279:1982-10 Tage Muffen (Ug/U}=0,6 /1kV.
Electrical DIN EN 61238-1:2004-03 Compression and mechanical connectors
engineering \/DE 0220-100 for power cables for rated voltages up to
30 kV (Um =36 kv)
IEC 61238-1 (2003-05) Ed. 2.0
( ) — Part 1: Test methods and requirements.
Electrical DIN V 47640 Verbindungsmuffen aus .
engineering wiarmeschrumpfendem Kunststoffschlauch |-

fur Kunststoffisolierte Starkstromkabel mit
Nennspannung 0,6 / 1 (1,2} kV.

petiod of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- ‘franslation -
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| :-Té?ét.'ng}fié"dﬁ'i'i:'

e _Versuon

: Tltle of. Standard or In House Procedure 5
(Dewatlons /
Modlflcatlons of Standard}

Test Range /

: REStI‘ICl’IOﬂS

Power cabEes and Accessortes for power cab}es with rated voltages up to 400 kV {Um = 420 k\l)

/?gmeermg

DIN VDE 0271:2008-02

Electrical DIN VDE 0276-632:1999-05 Kabel mit isolierung aus vernetztem
engineering HD 632 $1:1996 Polyethylen und thre Garnituren fiir
Nennspannung von 30 bis 150 kV.

Electrical DIN VDE 0276-633:1999-05 Niederdruck Olkabel und ihre Garnituren
engineering HD 633 $1:1997 fiir Nennspannungen his 220 kv,
Elec_tricai_ DIN VDE 0276 — 634:1999-05 Gasinnendruckkabel und ihre Garnituren
engmeering 1 £2461.1997 fiir Nennspannungen bis 220 kV.
Electrical DIN VDE 0276 — 635:1999.-05 Gasauflendruckkabel und ihre Garnituren
engineering HD 635 51:1997 flir Nennspannungen bis 220 kV.
Eiecltricaf. VpE"6265 Kabe! mit Kunststoffisolierung und
engineering - éiN VDE 0265:1995-12 Bleimantel fiir Starkstromanlagen.
Electrical "  |yDE 0266 Starkstromkabel mit verbessertem
engmee”ﬂg DIN VDE 0266:2006-03 Verhalten im Brandfall.

e ‘Eleefrsca' VDE 0271 Kabel; Starkstromkabel mit |solierung und

Mantel aus thermoplastischem PVC und
Nennspannungen bis Uo/U (Um): 3,6 /
6(7,2) kv.

Eieetrica |. VDE 0276 - 605 Starkstromkabel Erginzende
CNBINEENNE | piN VDE 0276-605:2008-02 Prifverfahren.
Electrical VDE 0276 - 620 ‘ Energievertellungskabel mit extrudierter
engineering DIN VDE 0276-620:2010-11 tsolierung fiir Nennspannungen Uo/U:
3,6 /6 kV bis 20,8 / 36 kV.
Elec.trical. VDE 0276 - 621 Energieverteilungskabel mit getrédnkter
engineering DIN VDE 0276-621:1997-05 Papierisolierung fir Mittelspannung.
Electrical VDE 0276 - 622 Starkstromkabel mit Nennspannungen
engineering DIN VDE 0276-622:20056-05 V0n3,6 / 6 (7,2) kV bis 20,8 / 36 (42) kV mit
verbessertem Verhalten im Brandfall fir
Kraftwerke.
Eief—_tfical_ VDE 0276 - 626 Isolierte Freileitungsseile fiir oberirdische
enginecring DIN VDE 0276-626:1997-01 Verteilungsnetze mit Nennspannung Uo/U
{Um): 0,6 /1 (1,2} kv.
Eieetrical VDE 0276 - 627 Vieladrige und vielpaarige Kabel fiir die
engineering Verlegung in Luft und in Erde.

DIN VDE 0276-627:2006-09

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Translation -

/
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Akkreditierungsstelle

T .s'ting:fi_é‘ld:_.-_ .

Standard /
use Procedure /
\Iersron

Titie of Standard or In_ House Procedure

Mocilflcatwns of‘Standard)

| T.'eﬁ%t'.fﬂaﬁéézl'

| Restrictions

Electrical

VDE 0279

engineeririg:””

i ) Leitungsgarnituren des Bergbaus unter
engineering  InN 50279:1982-10 Tage, Muffen 1 kV.
Electrical VDE 0278-393 Prifverfahren und Priifanforderungen fiir
engineering | n iy EN 50393:2006-11 die Garnituren von Verteilerkabeln mit
EN 50393:2006 Nennspannung von 0,6 / 1,0 {1,2) kv.
Electrical IEC 60141-1 (1998-08} Ed. 3.0 Tests on oil-filled and gas-pressure cables
engineering and their accessories
— Part 1: Oil-filled, paper-insulated, metal-
sheathed cables and accessories for
alternating voltages up to and including
. 400 kV.
Electrical | [IEC 60141-2 (1967-01) Ed. 1.0 Tests on oil-filled and gas-pressure cables

and their accessories.

— Part 2: Internal gas-pressure cables and
accessories for alternating voltages up to
275 kv,

Electrical
engineering

IEC 60141-3 (1967-01) Ed. 1.0

Tests on oil-filled and gas-pressure cables
and their accessories.

- Part 3: External gas-pressure {gas
compression) cables and accessories for
alternating voltages up to 275 kV.

Electrical
engineering

IEC 60141-4 {1990-10) Ed. 1.0

Tests on oil-filled and gas-pressure cables
and their accessories.

— Part 4: Oil-impregnated paper-insulated
high pressure oil-filled pipe-type cables
and accessories for alternating voltages up
to and including 400 kV.

Electrical
engineering

IEC 60840 (2011-11) Ed. 4.0

Tests for power cables with extruded
insulation for rated voltages above 30 kV
(Um = 36 kV) up to 150 kV {Um = 170 kv).

Electrical
engineering

IEC 60055-1 {2005-05) Ed. 5.1

Paper-insulated metal-sheathed cables for
rated voltages up to 18 / 30 kV {with cop-
per or aluminum conductors and excluding
gas-pressure and oil-filled cables)

— Part 1: Tests on cables and their

accessories.

Period of validity: 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Translation -
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Testing field |

n- House Procedure
\!ersmn

e/

T:tEe of Standard or In- House Procedure
(Dewatlons /i e
_ Modifncatlons of Standard)

Test ange_ /

L Restnctmns

Electrical
engineering

IEC 60055-2 {2005 02) Ed. 1.0

Paper-insulated metal-sheathed cables for
rated voltages up to 18 / 30 kV (with cop-
per or aluminium conductors and exclude-
ing gaspressure and oil-filled cables}.

— Part 2: General and construction
requirements.

Electrical
engineering

<

EC 60502-1 (2009-09) Ed. 2.0

Power cables with extruded insulation and
their accessories for rated voltages from 1
kV {Um = 1,2 kV) up to 30 kV {Um = 36 kV)
— Part 1; Cables for rated voltages of 1 kV
(Um=1,2kV})and 3 kV {Um = 3,6 kV).

-
/
./‘)

Electrical /'
enginee’r/in’g ,

IEC 60502-2 (2014-02) Ed. 2.0

Power cables with extruded insulation and
their accessories for rated voltages from 1
kV {Um = 1,2 kV} up to 30 kV (Um =36 kV)
— Part 2: Cables for rated voltages from 6

kV (Um = 7,2 kV) up to 30 kV (Um =36 kV.

Elec’gfcal
engineering

IEC 60502-4 {2010-12) Ed. 3.0

Power cables with extruded insulation and
their accessories for rated voltages from 1
kV {(Um = 1,2 kV} up to 30 kV {Um = 36 kV)
— Part 4: Test requirements on accessories
for cables with rated voltages from 6 kv
{Um =7,2 kV} up to 30 kV (Um = 36 kV).

Electrical
engineering

VDE 0276-2067
DIN IEC 62067:2013-08
IEC 62067 (2011-11) Ed. 2.0

Starkstromkabel mit extrudierter
Isolierung und ihre Garnituren fir
Nennspannungen tber 150 kV {Um = 170
kV) bis einschlieRlich 500 kV (Um = 550 kV)
— Priifverfahren und Anforderungen.

Power cables with extruded insulation and
their accessories for rated voltage above
150 kV {Um = 170 k) up to 500 kV (Um =
550 kV) — Test methods and requirements,

Electrical
engineering

IEC 60227-2 (2003-04) Ed. 2.1

Electrical test methods for electric cables.
— Part 1: Electrical tests for cables, cords
and wires for voltages up to and including
450V /750 V.

Electrical
engineering

VDE 0481 - 885-2
DiN EN 60885-2
IEC 60885-2 (1987-03) Ed. 1.0

Priifung an Kabeln und isolierten
Leitungen; Teilentladung. ;
Electrical test methods for electric cables.
— Part 2: Partial discharge tests.

Period of validity; 2015-11-11 to 2020-11-10
Date of issue: 2015-11-11

- Translation -
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“Testing field

- Standardl :
= In- House Proced e/ :
o \!ers:un

T:tle of Standard or !n House Procedure
e (De\natlons fae RIS
Modlflcatlons of Standard)

Test Range'/
Restnct:ons

Electrical

VDE 0481 - 885-3

engineering

DIN EN 50395:2006-07
EN 50395:2005

Priifung an Kabeln und isolierten
engineering DIN EN 60885-3 Leitungen; Teilentladung an extrudierten
IEC 60885-3 (2015-04) £d. 2.0 | <apelléngen.
Electrical test methods for electric cables.
— Part 3; Test methods for partial discharge
measurements on lengths of extruded
power cables.
Electrical VDE 0473-229 Tests on cable oversheaths which have a
engineering DIN EN 60229:2009-04 special protective function and are applied
EN 60229:2008 by extrusion.
{EC 60229 (2007-10) Ed. 3.0
Electrical - |yDE 0481-395 Elektrische Priifung fiir

Niederspannungskabel und -leitungen.

‘Flettrical
Jginee ring

VDE 0473-396
DIN EN 50396:2006-07
EN 50396:2005

Nicht-elektrische Priifverfahren fiir
Niederspannungskabel und -leitungen.

Electricall VDE 0481 - 230 impulse tests on cables and their
engiNeering o EN 60230:2003-03 accessories.
EN 60230:2002
IEC 60230 (1966-01) Ed. 1.0
Electrical |EEE 48:2009 IEEE Standard for Test Procedures and
engineering Requirements for Alternating-Current
Cable Terminations Used on
Shielded Cables Having Laminated
Insulation Rated 2.5 kV through
765 kV or Extruded Insuiation Rated
2.5 kV through 500 kV.
Electrical IEEE 404:2012 |EEE Standard for Extruded and
engineering Laminated Dielectric Shielded Cable
Joints Rated 2500 V to 50G.000 V.
Electrical IEEE 386:2006 IEEE Standard for Separable Insulated
engineering Connector Systems for Power Distribution
Systems Above 600 V.
period of validity; 2015-11-11 to 2020-11-10 - Translation -

Date of issue: 2015-11-11
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Title of Standard or | dure | o
i eo andar o n- I-iquse Proce u Test R._a“._g?/.

' 'OCEdu / : - | Restriction
RRE R Versuon : : -~ Modlﬂcations of Standard) 2l E R ons
Electrical I[EEE 592:2007 IEEE Standard for Exposed Semiconducting
engineering Shields on High-Voltage Cable Joints and

Separable Connectors.

Period of validity: 2015-11-11 to 2020-11-10 - Translation - 41/42
Date of issue: 2015-11-11
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Technical responsibility for the test reports:

Approval: Technical verification:

Herr Dipl.-Wirt.-Ing. Rainer Schiller Herr Dipl.-ing. Winfried Moritz
Herr Dipl.-Ing. Hannes Zinnbauer Herr Dipl.-ing. Klaus Vaterrodt
Herr Dipl.-ing. Detlef Jegust Herr Dipl.-ing. liirgen Wittwer

Herr Dipl.-Ing. Petlef Jegust

Herr Dipl.-Ing. Uwe Fischer

Herr Dipl.-Ing. Michael Scheide

Herr Dipl.-Ing. Matthias Schroder-Heske
Herr Dipl.-ing. Carlos Pereira

Herr Dipl.-Ing. Martin Briggemann

Herr Ronny Baumgart

Period of validity: 2015-11-11 to 2020-11-10 - Transiation - 42/42
Date of issue: 2015-11-11
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Mpunoxenue 6.5

OEKNAPALKWA

ye npeasioxeHoTo oBOpyABaHe B NPOUEAYPATa OTFOBaPs Ha MUHKMAaNHUTe
TeXHU4ECKN U3UCKBAHMA Ha Bwanoxurens

As, ponynoarmcanusit Ctoun Kones Crounos, B KA4eCTBOTO MU Ha MpeicTaBnAsall
,CTapr-UkxeHepuHr® All, y4acTHUK B OTKpUTa NMpoLieAypa 3a BL3narane Ha obuwecTeeHa
noprdka ¢ ped. Ne PPD18-103 n npeawvet: “MopepHusauus (petpocut) Ha Bb3NOBK
pasnpeaenuTentn ctasuam 20 (10) KV 1 narpaxaaqe Ha Bepurit Ha Tenemexasumka“,

OEKNAPUPAM YE:

1. TpeanoxeHoTo OT Hac ofopyAsade B npouedypata 3a nosuuus ,HanpexeHos
usmepeaTeneH Tpancopmartop 12 kV, eAHONOmMoceH, ¢ ABE BTOPUHHM HAMOTKN, 33
MOHTMpaHe Ha 3aKpuTO" OTroBaps Ha MUHMManHUTE TEXHWYECKM W3NCKBAHWA Ha
Banoxurens, nocodeHu e tabnivua 6.

2. [locTaesiHuTe OT HAac Matepuany, anapatypa, oGopyABaHe 1 COPEKEHUR OTrOBAPAT
HA MOCOYEHWTE OT BBL3NOXWTENS B AOKYMEHTaLUsATa 3@ ydacTve cTaHgapTu 3a
U3MBLMHEHWE Ha NopbYKaTa.

3. lpepnoxeHuTe OT. Hac maTtepuany, anapartypa, obopyasaHe W ChOpBMEHUA Ca C
TEXHWIECKA XAPAKTEPUGTKA 1 NOKA3aTENM, KOUTO CHOTBETCTBAT Ha TexHudeckuTe
XapaKTepucTVK 1 NOKa3aTenn, NOCOYEeHW OT BL3NONUTENsA 3a U3NbMHEHWE Ha
nopbukaTa B JOKYMEHTaUMATA 3a y4acTue. ‘

MHdOpMMpPaH CbM, Ye Bb3noXnTenaT (BKIIOYNTENHO Ypes Herosus NomolueH oprax, a
VIMEHHO HasHadeHaTa 3a NpoBeXAaHe Ha nopkyKara oLeHUTENHa komucus) we obpaboTtea
CbXpaHABa NMYHUTE MY [AHHM, MOCOYEHW B HacToAwara Aeknapauvs, sa Uenmre Ha
 MpoBeXAaHe Ha obLLecTBeHaTa NOPBYKa, KaTo 32 LienTa LWe Npeanpieme BOHKY Heobxonumu
crope/, AelicTealaTa HopMaTueHa yperta Mepk 3a saluuTa Ha niHNTe MiA AaHH.

.‘/\
-
r"//

7517:12.2018 . MOAMMC n MEYAT:  [{a ocopasue un.36a an.3 or

Npedcedamen Ha Cbeema Ha dupexmopume
Ha ,,Cmapm-Wxenepura* ALl
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T NI A



Mpunoxenue 7.1

. TexHun4yecko onucaHue
BKKOYBaALLO rapaHTMpaHM napameTpM, cbrnacHo 06u_1wre N3VCKBaHa KbM o6e|<Ta Ha nopquaTa

MpepnaraluTe OT HAC YCTPOICTBA 3a NO3NLNs _MocouHa uvdbposa 3alumTa 3a Bb3AYLLHN 1 KabenHu
enexTponporoaHu nuHumn CP. H.“ ca mogen SIPROTEC 78J66 ¢ Ne Ha npoaykra 7SJ6615-6JB90-
1FC1+LOR, v oTroBapsT Ha criegHara,

Z CMELIMOUKALINS:
Housing width 1/3x19 inch
linpuHa Ha Kopryca 1/3%18 yHua
Binary / indication inputs, number 16

| [BOMMHN/MHAVKALMOHHY BXOA0Be, Bpoi
" Signal / command outputs

T CurHanHu/KxoMaHgHy uaxoau 7
Live status contact
KoHTakT 3a aKryarieH craTyc 1

Power relays, number
Cunosy peneTa, bpoit 4

Function keys
DYHKUMOHAMNHW KAKYOoBe

Nominal current of current transformer

HomMuUHaneH TOK Ha TOKOB TpaHchopmaTop 5A

Hilfsspannung

CriomaratenHo Hafnpexstune 110...250V DC, 115 ... 230 VAC

Binary input threshold

[soneH BxofeH npar 138V

%yrolexgélr?gg sing Flush-mounting case, screw-type terminals
Kopryc 3a Brpaxaare, BUHTOB TUM Knemu

" - Direct connection/ring-type cable lugs Without

JupexTHa Bpbakal NPLCTEHOBNAHN kabernHn obyek  |bes

Display Graphic

Owennen paduyeH
World

Region-specific default settings 50/60 Hz, IEC/ANSI  \cpar
(language changeable}

PervoHanH creuududHin HACTPORKKW Mo
noapas6upate 50/60 Hz, IEC/ANSI (esuk, KOWTO

MOXE fia Ce TIPOMEHS)
\\ \

Operating Language Engiish
EauK Ha paboTta AHENAACKA
. RJ 45 - i
System interface (Port B) RJ 25 %"é%;:p hection
CucremeH uxrepdeiic (Mopt B)
interf | (Port B I[EC 61850, 100 Mbit Ethernet, electrical, double
System interface protocol (Port B) [EC 61850, 100 Mbit Ethernet, enextpudeckul, fBOEH
CuctemeH natepdeiiceH npotokon{lopt B)
Port C -
Mopt C »
System interface (Port C} i
Cucremen uxtepdeiu(nopt C) O et

7T '



Basic version
Basosa BepcuA

Basic version Gontrol
Eazosa Bepcua ynpasneHue

(in allen Ausfuhrungen enthalten) :
(Hamu4HO BLE BCUYKW MOAEIH) -

50/51 Overcurrent protection 1>, I>>, I>>>, |p, 50N/51N
50/51 MakcumarnHo Tokoea sawuta(MT3) 1>, 1>>, [>>>,
Ip,

50N/51N Earth-fault protection TOC earth [E>, 1E >>, IE
>>> |Ep

50N/51N 3emHa sawmTa IE>, IE >>, [E >>>, [Ep
50N/51N Ground-fault protection via insensitive IEE-
function: IEE>, IEE>>, [EEp 1) .
50N/51N YyscTeuTten+a semua sawmra: [EE>, [EE>>,
IEEp 1)

50/50N Flexible protection functions (index quantities ‘
derived from current):

Additional fime-overcurrent protection [>>>>, 2

50/50N [bBKABY 3aLLMTHN HYHKLMM(BXO4HY BENUYUHN
TOK):!

[10MTbAHUTENHW MaKCUMANHOTOKOBY CThNana stages
i>>>> 12

51V Voltage dependent inverse-time overcurrent
protection

51V MT3 ¢ KOHTPON no Hanpexexsue

49 Overload protection (with 2 time constants )

49 3awmTa OT npeTosapsaHe( ¢ 2 BpeMesu KOHCTaHTH)
46Negative sequence protection

46 dasua sawmTa oT HeGanaHc(3awuTa oT obpaTtHa
nocrnefosaTenHocT)

37 Undercurrent monitoring

37 KOHTPON MoHWKeH TOK

47 Phase sequence

47 CrefeHe NocnefoBaTenHocTTa Ha dasuTe
50N/64 Displacement voltage

SON/G4 3amecTBallp HanpexeH1e

50BF Circuit-breaker failure protection

50BF 3awura cpeuly 0TKas Ha npexnceaYa

74TC Trip circuit supervision

4 setting groups; cold load pick-up Inrush blocking
74TC KoHTpon Ha uaKiioyBaTenHuTe Beprin

4 rpynu ¢ HacTpolky, [UHaMUYHO CTYAEHO NyCcKake
OrpasitiasaHe Ha BTOpUsA XapMOHUK NPY BKIKOUBAHE
86 Lock out

36 Brioxupaly hyHKUUN

9 7€ C>/<



Additional Functions
JomsrHuTentin yHKLMA

57/67N Direction determination for overcurrent, phase
and ground
B7/67N 3acuyane 1 onpeaensaHe 3a MakcuMarHo

‘ // ? TOKOBY, (hasHK U 3EMHIN 3aLUUTH
Extended measuring function Fault recording
HonsaHuTenHu Januck Ha K.c.

AWE With
ANB Coe
Fauitlocator Without
OnpegensiHe Ha MACTO Ha K.C. Bes
Synchrochack '
[poBepKa 33 CMHXPOHW3aLInA Without
bBes

Nata 17.12.2018 1.

MOAMNC u NEYAT:

Ha ocHoBaHue 4n.36a an.3 oT
30r1

Mpedcedamen Ha Crheema-na.dupexmopume
Ha ,,Cmapm-Urxenepuna” Afl
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SIPROTEC 75J66

Description

Fig.1 SIPROTEC 4 75)66 multifunction protection relay

The SIPROTEC 75166 Unit is a numerical protection, control and
monitoring device, designed to use in Medium Voltage and
industry applications.

SIPROTEC 75166 is featlering the “fiexible protection functions”.
Up to 20 protection functions can be added according to individ-
ual requirements. Thus, for exampie, a rate-of-frequency-change
protection or reverse power protection can be implemented.

The relay pravides cantral of the circuit-breaker, further switch-
ing devices and automation functions. The integrated graphical
logic editor {CFC) allows the user to implement its own func-
tions, e. g. for the autamation of switchgear (interlocking).

The communication interfaces support the easy integration into
modern communication networks.

Protection functions

+ Overcurrent protection

« Directional overcurrent protection

« Sensitive directional ground-fault detection

» Displacement voltage

+ |ntermittent ground-fault protection

« Directional intermittent ground fault protection
» High-impedance restricted ground fauit

Protection functions (continued)
» Inrush restraint
« Motor protection

Ovetrload protection

« Temperature monitoring

« Under-fovervoltage protection

+ Under-foverfrequency protection

* Rate-of-frequency-change protection
* Power protection (e.g. reverse, factor}
« Undervoltage controlled reactive power protection
* Breaker failure protection

» Negative-sequence protection

+ Phase-sequence monitoring

* Synchro-check

*» Faultiocator

+ tockout

+ Auto-reclosure.

Control functions/programmable logic

+ Commands f. ctrl of CB and of isolators

+ Pasition of switching elements is shown on the graphic display
« Control via keyboard, binary inputs, DIGS! 4 or SCADA system

» User-defined togic with CFC {e.g. interlocking)

Monitoring functions

+ Operational measured values V, [, f
» Energy metering values Wy, Wy

« Circuit-breaker wear monitoring

* Slave pointer

* Trip circuit supervision

« Fuse failure monitor

« 8 osciliegraphic fault records

+ Motor statistics

Communication (build in interfaces)

» System interface
IEC 60870-5-103/I1£C 61850 ! Modbus RTU [ DNP3

» Service interface for DIGSI 4/ RTD-Box

+ Electrical and optical interface

= RSTP, PRP (Redundancy Protocol for Ethernet)
« Front USB interface for DIGSI 4

+ Time synchronization via IRIG BIDCF77

*+ Screw-type current terminals

+ Spring or Screw-type Voltage and Binary /0 terminals
+ 4 current and 4 voltage transformers '

+ 16122136 binary inputs

» 7110123 output relays

» Graphical or 8 line text dispfay
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SIPROTEC 75J66
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Fig. 2 Function diagram

The SIPROTEC 75J66 unit is a numerical protection relay that also
performs control and manitoring funetiens and therefore sup-
ports the user in cost-affective power system management, The
relay ensures reliable supply of electric power to the customers.
Local operation has been designed according to ergonomic
criteria. A large, easy-to-read display was a major design aim,

Control

The integrated control function permits control of disconnect
devices, grounding switches or circuit-breakers via the inte-
grated operator panel, binary inputs, DIGSE 4 or the control and
protection system (e.g. SICAM). The present status (or positien)
of the primary equipment can be displayed, in case of devices
with graphic disptay. A fulf range of command processing fune-
tions is provided.

Programmable logic

The integrated logic characteristics (CFC) allow the user to
implement their own functions for automation of switchgear
(intetocking) or a substation via a graphic user interface. The
user can also generate user-defined messages.

Line protection

The SIPROTEC 75166 units can be used for line protection of
high and. medium-voltage networks with earthed {grounded),
low-resistance grounded, isolated or compensated neutral point.

Synchro-check

In order to connect two components of a power system, the
relay provides a synchro-check function which verifies that
switching ON does not endanger the stability of the power
system.

Motor protection

When protecting motors, the SIPROTEC 7866 relay is suitable for
asynchronous machines of all sizes. :

Transformer protection

The relay performs all functions of backup protection supple-
mentary to transfarmer differential pratection. The inrush
suppression effactively prevents tripping by inrush eurrents.
The high-impedance restricted ground-fault protection detec
short-circuits and insulation fauits on the transformer.

Backup protection

The SIPROTEC 7566 can be used universally for backup proted-
tion.

Flexible protection functions

By configuring a connection between a standard protection logic
and any measured ot derived quantity, the functional scope of
the relays can be easily expanded by up to 20 protection stages
or protection functions.

Metering values

Extensive measured values, limit values and metered values
permit improved system management,
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SIPROTEC 75J66

Application

50, 50N B, I>>, I>o5, Ik», Ie>> Je>>>  Definite-time overcurrent protection {phaseineutral)

50,51V, 518) e fep

Inverse overcurrent protection {phaselneutral), phase function with voltage-dependent option

Fiie>, Tiir>> Ip die
Teae>, Teaw=>, Tep dic

=]
~l
[=2
~4
=

r

Directional overcurrent protection {definitefinverse, phase/neutrai),
PDirectional comparison protection

7Ns/50Ns Iee>, Teem>, Jeep /' Directional [ non-directional sensitive ground-fault detection

)
/ / Cold fead pick-up (dynamic setting change)

o

e

o Ui
o
=
-3
r

T Ve, Vo
B VR

Displacement voltage, zero-sequence voltage

FAS
3

{

--‘I[E> i

Intermittent ground fault

67Ns Jie die> /

Directional intermittent ground fault protection

/

(e 2]

High-impedance restricted ground-fault protection

[

Breaker failure protection

!

Auto-reclosure

Synchra-check

L>

Phase-balance current protection {negative-sequence protection)

Vo>, phase-sequence

Unbalance-voltage protection and/or phase-seguence monitoring

9§®®9®®®§g"

& Thermal overload protection
Starting time supervision
Load jam protection
Locked rotor protection
66/86 Restart inhibit
@ I« Undercurrent monitoring
Temperature menitoring via external device (RTD-box), e.g. bearing temperature menitoring
27,59 Ve, V> Undervoltage overvoltage protection
dvidt Rate-of-voltage-change protection
@ P<>, Q<> Reverse-power, forward-power protection
>V Undervoltage-centrofied reactive power protection
@ cosl Power factor protection
f>, = Overfrequency funderfrequency protection
dftdt Rate-of-frequency-change protection

[2¥)
=
o

Fault locator
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SIPROTEC 75J66

Construction, protection functions

tDalay
1 Delay
¢ v
S :
601 -
r/’
50-2- & 5
§ 3
£ £
& H
g B
4 3
T T 4
50-1 502 Ioom -
Fig. 3 SIPROTEC 75366 rear view/with aptical Fig. 4 Definite-time overcurrent protection Fig.5 Inverse-time overcurrent protection
Ethernet system interfaces

Connection techniques and housing with many advantages In\;ﬁ;rSe N N

1/3-rack size and 1/2-rack size are the available housing Short inverse .

widths of the SIPROTEC 75J66 relays, referred to a 19" module -

frame system. This means that pravious madels can always be Long inverse ’ .
replaced. The height is a uniferm 244 mm for flush-mounting Moderately inverse .

housing. All CT-cabies can be connected with or without ring Very inverse . .
lugs. Extremely inverse . .

Reset characteristics

For easier time coordination with electromechanical relays, reset
characteristics according to ANSE C37.112 and 1EC 60255-3 /
BS 142 standards are appiied.

Overcurrent protection (ANS) 50, 50N, 51, 51V, 51 N)

When using the reset charactaristic {disk emulation), a reset

This function is based on the phase-selective measurement of pracess is Initiated after the fault current has disappeared. This
the three phase currents and the ground current (four trans- reset pracess correspands to the reverse mavement of the Fer-
formers). Three definite-time overcurrent protection elements varis disk of an electromechanical relay (thus: disk emulation).
(DMT) exist both for the phases and for the ground. The current

threshold and the defay time can be set within & wide range. User-definable characteristics

In addition, inverse-time overcurrent protection characteristics
{IDMTL) can be activated.

The inverse-time function provides — as an optien — voltage-
restraint or voltage-controfled operating modes.

Instead of the predefined time characteristics according to ANSI,
tripping characteristics can be defined by the user for phase and
ground units separately. Up to 20 current/time value pairs may
be programmed. They are set as pairs of numbers or graphically
in DIGS| 4,

Inrush restraint.

The relay features second harmonic restraint. If the secand
harmonic is detected during transformer energization, picku
non-directional and directional normal elements are blocked.

Cold load pickup/dynamic setting change

For directional and non-directional overcurrent protection
functions the initiation thresholds and tripping times can be
- switched via binary inputs or by time control,
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SIPROTEC 75J66

Protection functions

Directional overcurrent protection (ANSI 67, 67N)

Directional phase and ground protaction are separate functions.
They operate in parallel to the non-directional overcurrent
elements. Their pickup values and delay times can be set sepa-
rately. Definite-time and inverse-time characteristics are offered.
The tripping characteristic can ba rotated about = 180 degrees,

8y means of voltage memory, directionality can be determined
teliably even for close-in (fucal) faults. If the switching device
closes onto a fault and the voltage is toa low to determine direc-
tion, directionality {directional decision) is made with voltage
from the voltage memary. If no voitage exists in"the memory,
tripping occurs according to the coordination schedule.

For ground protection, users can choose whether the direction

is to he determined via zero-sequince system or negative-
sequence system quantitias (séle/cable}. Using negative-
sequence vatiables can be adbantageous in cases where the zero
voltage tends to be verylgly dueto unfavorable zero-sequence
impedances.” .

Directional comparigon protection (cross-coupling)

It is used for selectiire protection of sections fed from two
sources with instaﬁtaneous tripping, i.e. without the disad-
vantage of time coordination. The directional comparison
protection Is suitable if the distances between the protection
stations are not significant and pilot wires are available for
signal transmission. In addition to the directional comparison
protection, the directional coordinated overcurrent protection
is used for complete selective backup protection. If operated In
a closed-circuit connection, an interruption of the transmission
line is detected,

(Sensitive) directional ground-fault detection
(ANSI 64, 67Ns, 67N)

For isolated-neutral and compensated networks, the direction
of power flow in the zero sequence is calculated from the zero-
sequence current In and zero-sequence voltage Vo.

For networks with an isolated neutral, the reactive current
component is evaluated; for compensated networks, the active
current component or residual resistive current is evaluated.

For special network conditions, e.g. high-resistance grounded
networks with ahmic-capacitive ground-fault current or low-
resistance grounded networks with ohmic-inductive current, the
tripping characteristics can be rotated approximately

+ 45 degrees.

Two modes of ground-fault direction detection can be imple-

mented: tripping or “signalling only mode”.

it has the following functions:

= TRIP via the displacement voltage Ve.

« Two instantaneous elerments of one instantaneous pius one
user-defined characteristic.

= Fach element can be set in forward, reverse, or non-
directional,

» The function can also be operated in the insensitive mode as
an additional short-circuit protection.

X 8
Inducti ]
uctive 1
%
\/> £ g
Reverse R
Cd
Forward
Capacitive

Fig. 6 Directional chafactFristic of the directional overcurrent

protection
T Vars &
c
\ o
P'<0 | :
< @
\ 3
\
Ius \
\ o
e
Power facior cos @ -
correction = +75° - o - > Watts
e Ve
_/
-/
—
P<0
Reverse Forward

Fig. 7 Directional determination using cosine measurements for
compensated netwarks

(Sensitive) ground-fault detection
(ANSI 50Ns, 51Ns / 50N, 51N)

For high-resistance grounded networks, a sensitive input
transformer is connected to a phase-balance neutral current
transformer (also called core-balance CT). |

i

The function can also be operated in the insensitive mode as aj
additional short-circuit protection.

Siemens SIP - Chapter Qvercurrent Protection - Status October 201 6| 7

g6




SIPROTEC 75J606

Protection functions

intermittent ground-fault protection

Intermittent (re-striking) faults occur due fo insulation weak-
nesses in cables or as a result of water penetrating cable joints.
Such faults either simply cease at some stage or develop into
fasting short-circuits. During intermittent activity, however,
star-point resistors in natworks that are impedance-grounded
may undergo thermal overloading. The normal ground-fault pro-
tection cannot reliably detect and interrupt the current pulses,
some of which can be very brief.

The selectivity required with intermittent ground faults is
achieved by summating the duraticn of the individual pulses and
by triggering when a {settable) sum 'e)d time is reached, The
respanse threshold Iz evaluates; ﬁ?};‘m.s. value, referred to
one systems periogj,ﬂh_% ) -

R J

Directional Entggmit{ént ground fault protection (ANS! 67Ns)

The directional intermittent ground fault protection has to detect

intermittent ground faults in resonant grounded cable systems

selactively. Intermitteht ground faults in resonant grounded

cable systems are usually characterized by the following proper-

ties:

+ Avery short high-current ground current pulse {up to several
‘hundred amperes) with a duration of under 1 ms . .

+ They are self-extinguishing and re-ignite within one halfpericd
up to several periods, depending on the power system condi
tions and the fault characteristic.

Over langer periods (many seconds to minutes), they can
develop into static faults,

Such intermittent ground faults are frequently caused by weak
insulation, e.g. due to decreased water resistance of old cables.
Ground fault functions based on fundamental component
measured values are primarily designed to detect static ground
faults and do not always behave correctly in case of intermittent
ground faults, The function described here evaluates spacifi cally
the ground current pulses and puts them into relation with the
zerg-sequence voltage to determine the direction.

Phase-balance current protection (ANSI 46)
{Negative-sequence protection)

In line protection, the two-element phase-balance current!
negative-sequence pratection permits detection on the high side
of high-resistance phase-to-phase faults and phase-to-ground
faults that are on the low side of a transformar (e.g. with the
switch group Dy 5). This provides backup protection for high-
resistance faults beyond the transformer.

Breaker failure protection (ANS! 50BF)

if a faulted portion of the electrical circuit is not disconnected
upon issuance of a trip command, anather command can be
initlated using the breaker failure protection which operates

the circuit-breaker, e.g. of an upstream (higher-level} protection
relay. Breaker failure is detected if, after a trip command, current
is stifl flowing in the faulted circuit. As an option, it is possiole to
make use of the circuit-breaker position indication.

LSAS&115en.eps

E L HSH fe

Fig. 8 High-impedance restricted ground-fault protection

2N
— L
LT
]

<

High-impedance restricted ground-fault protection (ANSI 87N)

The high-impedance measurement principle is an uncomplicated
and sensitive method for detecting ground faults, especially on
transformers. It can also be applied to motors, generators and
reactors when these are operated on an grounded network.

When the high-impedance measurement principle is applied,
all current transformers in the protected area are connected in
parallel and operated on ohe cammon resistor of relatively high
R whose voltage is measured (see Fig. 8), ln the case of 7516
units, the voltage is measured by detecting the current through
the (external) resistor R at the sensitive current measurement
input Igg. The varistor V serves to limit tha voltage in the event
of an internal fault. It cuts off the high momentary voltage
spikes accurring at transformer saturation. At the same time,
this results in smoothing of the voltage without any nateworthy
reduction of the average value.

If na faults have ocecurred and in the event of external faults, the
system Is at equilibrium, and the valtage through the resistor is
approximately zero. In the event of internal fauits, an imbalance
occurs which leads to a voltage and a current flow through the
resistor R.

The current transformers must be of the same type and must
at least offer a separate core for the high-impedance restricted
ground-fault protection. They must in particular have the same
transformation ratio and an approximately identical knee-point
voltage. They should also demanstrate anly minimal measurin
&rrors.
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Protection functions

Flexible protection functions

The SIPROTEC 75J66 units enable the user to easily add on up
to 20 protective functions. To this end, parameter definitions
are used to ink a standard protection logic with any chosen
characteristic quantity (measured or derived quantity). The
stand- ard logic consists of the usual protection elements such
as the pickup message, the parameter-definable defay time, the
TRIP command, a blocking possibility, etc. The mode of opera-
tion for current, voitage, power and power factor quantities can
be three-phase or single-phase, Almost all quantities can be
operated as greater than or less than stages. All stages operate
with protection priority.

Protection stagesifunctions attainable onf{he hasis of the avail-

able characteristic quantities: e

Function

I>, IE>

V<, V>, Ve, dVidt 27,59, 59R, 64
3>, Ii», Ins, iy, o 50N, 46,

3Vy>, Viz<, V2></ 59N, 47

Po<, Qs 32
cosl{p.fle< 55

fox S 810, 81U
dffdt>< 81R

For example, the following can be implemented:
» Reverse power protection (ANSI 32R)
* Rate-of-frequency-change protection (ANSI 81R)

Undervoltage-controlled reactive power protection
(ANSI 27/Q)

The undervoitage-controlled reactive power protection protects
the system for mains decoupling purposes. To pravent a voltage
collapse in energy systems, the generating side, e.g. a genera-
tor, must be equipped with voltage and frequency protection
devices. An undervoltage-controlled reactive power protection is
required at the supply systerm connection point. It detects critical
pawer system situations and ensures that the power generation
facility is disconnected from the mains, Furthermore, it ensures
that reconnection only takes place under stable power system
conditions. The assoclated eriteria can be parameterized.

Synchro-check (ANS| 25)

In case of switching ON the circuit- breaker, the units can check
whether the two subnetworks are synchronized,

Voltage-, frequency- and phase-angle-differences are being
checked to determine whether synchronous conditions are
existent.

Auto-reclosure (ANS! 79)

Multiple reclosures can be defined by the user and fockout will
accur if a fault is present after the last reclosure. The following
functions are possible:

» 3-pole ARC for all types of faults
- Separate settings for phase and ground faults

«+ Multiple ARC, one rapid auto-reclosure {RAR) and up to nine
delayed auto-reclosures {(DAR)

Measured. | Perameter [ geandard protection logic |
Current | value {simptified diagram)
4 processing N
—AHH—— I measured — i
Vmeasured ~1— Pickup
310,011,142 — Tlm
3ve, Vi, v2 TRIP
dvidt - gommand
Voltage Threshold
4 FQa -
—HH— pd. {eos @) —— Function 1
f — [Function 2
dffdi g [ Funetlon 20
LSA41T13aen eps

Fig. 9 Flexibie protection functions

+ Starting of the ARC depends on the trip command selection
(e.g. 46, 50, 51, 67}

» Bjocking option of the ARC via binary inputs
» ARC can be initiated externaily or via CFC

+ The directional and non-directional elements can either be
blocked or aperated non-delayad depending on the auto-
reclosure cycle

+ Dynamic setting change of the directionat and non-directional
elements can be activated depending on the ready AR

Thermal overload protection (ANS! 49}

For protecting cables and transformers, an overload protection
with an integrated pre-warning element for temperature and
current can be applied. The temperature is catculated using a
thermal homogeneous-body model {according to {EC 60255-8),
which takes account both of the energy entering the equipment
and the energy losses, The calculated temperature is constantly
adjusted accordingly. Thus, account is taken of the previous load
and the load fluctuations.

For thermal protection of motors (especially the stator) a
further time constant can be set so that the thermal ratios can
be detected carrectly while the motoy is rotating and when it is
stopped, The ambient temperature or the temperature of the
coolant can be detected serially via an external temperature
monitoring box (resistance-temperature detector box, also
called RTD-box). The thermal replica of the overioad function
is automatically adapted to the ambient conditions. If there is
no RTD-box it is assumed that the ambient temperatures are
constant.

Settable dropout delay times

if the devices are used in parallel with electromechanical rela
in networks with intermittent fauhts, the long dropout times of
the electremachanical devices (several hundred millisecondsi
can lead to problems in terms of time grading. Clean time "\
grading is only possible if the dropout time is approximately the |
same, This is why the parameter of dropout times can be defing
for certain functions such as time-over-current protection,

ground short-circuit and phase-balance current protection.

LY
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Protection functions

7 Motor protection

i
Restart inhibit (ANS! 66/86) ? 1
. ; . I
If a motor is started up too many times in I
succession, the rotor can be subject to Masimum parmissible :
thermal overload, especially the upper rotor lemperaturs N :
edges of the bars. The rotor temperature Tempesature characteristic of ; s
is calculated from the stator current. The rotor rod {op edga I 4
reclosing lockout only permits start-up rotor rad bottom edge ' |
of the motor if the rotor has sufficient -4 r -: eSS - (S U,
thermal raserves for a complete start-up i o A ;o
(see Fig. 10). : if g i t :
I |
Emergency start-up /' A 1, ! : 8
. . . . ; ! 1 g
This function disables the reclosing fockout Vs | I : ' : ‘%
via a binary input by storing the state of 7 I:pi:ff Loy Py &
the thermal replica as long as the binary” : Loy by 3
v . . . + ol T t T
input is active, It_ is also possible tf:g_reset 1. Startu T 2. Startap r 3. Startup T et
the thermal replica to zera. .- . Motor f_\ecovew Motor Aecovery  [pigter Recovery
started ime started time started time

Temperature monitoring (ANS! 38)/
One temperature monitoring box‘with a
total of 12 measufing sensors gan be used
for temperiture menitoring nd detection
by the protection relay. The'thermal status of motors, generators

Fig, 10

Load jam protection (ANS| 51M)

and transformers can be.monitored with this device. Addition- Sudden high [oads can cause slowing down and blocking of
alfy, the temperature of the bearings of rotating machines are the motor and mechanical damages. The rise of current due
manitored for limit value violation. The temperatures are being ~ to a load jam is being monitared by this function (alarm and
measured with the help of temperature detectors at various tripping).

locations of the device to be protected. This data is transmitted  The overload protection function is too slow and therefore not
to the protection relay via one or two temperature monitoring suitable under these circumstances.

boxes {see "Accessories”, page 5/115).
Phase-balance current protection (ANSI 46)

Starting time supervision (ANS! 48/14)  (Negative-sequence protection)
Starting time supervision protects the motor againstlong The negative-sequence / phase-balance current protection detects
unwanted start-ups that might occur in the event of excessive a phase failure or load unbalance due to network asymmetry and

load torque or excessive voltage drops within the mator, orif the  protects the rotor from impermissible temperature rise.
rotor is locked. Rotor temperature is calculated from measured

stator eurrent, The tripping time is calculated according to the Undercurrent monitoring (ANS! 37)

fallowing equation: With this function, a sudden drop in current, which can oceur
for 1> I due to a reduced moter load, is detected, This may be due to
Or £ > IMOTOR START shaft breakage, no-toad operation of pumps or fan failure.
t_(I_A)Z . Motor statistics

I A Essential information on start-up of the motor (duration, cur-

rent, voltage) and general information on number of starts, total

1 = Af:tual current fiowing operating time, total down time, etc. are saved as statistics in

Tuotor sTART = Pickup current to detect a motor start the device.

t = Tripping time .

. @ Voltage protection ’
In = Rated motor starting current gep
T = Tripping time at rated motor starting current Overvoltage protection (ANSI 59)
(2 times, for warm and cold motor} The two-element overvoltage protection detects unwanted

network and machine overvoltage conditions. The function €

The characteristic (equation) can be adapted optimally to the operate either with phase-to-phase, phase-to-ground, pasitive

state of the motor by applying different tripping times Ta in phase-sequence or negative phase-sequence system voltage.

dependence of either cold or warm motor state, For differentia-  Three-phase and single-phase connections are possible.
tion of the mator state the thermal modet of the rotor is applied.

if the trip time is rated according to the above formula, evena
prolonged start-up and reduced voltage (and reduced start-up
current) wifl be evaluated correctly. The tripping time is inverse
(current dependent).

Undervoltage protection (ANSI 27}

The two-element undervoltage protection provides protec-
tion against dangerous voltage drops (especially for electric
machines). Applications include the isolation of generators or
mators from the network to avoid undesired operating states
A binary signal is set by a speed sensor to detect a blocked rotor.  and a possible loss of stability. Proper operating conditions
An instantaneous tripping is effected. of electrical machines are best evaluated with the positive-
seguence quantities. The protection function is active over a
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Protection functions

wide frequency range (25 to 70 Hz). Even when falling below
this frequency range the function continues to work, however,
with a greater tolerance band.

The function can operate either with phase-to-phase, phase-to-
ground or positive phase-sequence voltage and can be moni-
tored with a current criterion, Three-phase and single-phase
connections are possible.

Frequency protection (ANS1 810/U)

Frequency protection can be used for over- frequency and under-
frequency protection. Electric machines and parts of the system
are protected from unwanted speed deviations, Unwanted
frequency changes in the network can be detected and the load
can be removed at a spacified frequency setting.

Thete are four elements (select- able as overfrequency or
underfrequency) and each element can be delayed separately.
Blocking of the frequency protection can be performed if using a
binary input or by using an undervoltage elernent.

Fault locator (ANSI 21FL)

The integrated fault locator calculates the fault impedance and
the distance-to-fault. The results are displayed in Q, kilometers
{(miles) and in percent of the line length.

Circuit-breaker wear méf?rﬁng

Methods for determnining gfrcuit-breaker contact wear or the

remaining Seryice life o(f/a circuit breaker (CB) allow CB mainte-
S

nanice intervals T b& Aligned to their actual degree of wear, The
benefit lies in reducgd maintenance costs.

There is no mathephatically exact method of calculating the
wear or the remafning service life of circuit-hreakers that takes
into accaunt the arc-chamber's physical conditions when the CB
opens. This is why various methods of determining CB wear have
avelved which reflect the different operator philosephies. To do
justice to these, the devices offer several methods:

XTI

s 2 withx=1...3

Tt

The devices additionally offer a new method for determining the
remaining service life:

+ Two-point method

The CB manufacturers double-logarithmic switching cycle
diagram (see Fig. 11) and the breaking current at the time of
contact opening serve as the basis for this method. After (B
opening, the two-point method calculates the number of still
passible switching cycles. To this end, the two points #1 and P2
only have to be set on the device. These are specified in the CB's
technical data.

All 0f these methods are phase-selective and a limit value can be
set in order to obtain an alarm if the actual value falls below or
exceeds the Hmit value during determination of the remaining
service life,

Customized functions (ANSi 32, 51V, 55, etc.)

Additional functions, which are not time critical, can be imple-
mented via the CFC using measured values. Typical functions
include reverse power, voltage controlled overcurrent, phase
angle detection, and zero-sequence voltage detection.

100000

1]
o
[
=
=
&
LSA4DB3en.aps

20000
100080

5000 SCET

2000
1000

Number of operating cycles

500 ny

200

100

50

il

20

10 t
0102 0517 2 5 1020 50100
Braaking current [kA] ~=

Fig. 11  CB switching cycle diagram

Commissioning

Commissioning could hardly be easier and is fully supported by
DIGS| 4. The status of the binary inputs can be read individually
and the state of the binary outputs can be set individually. The
operation of switching elements (circuit-breakers, disconnect
devices) can be checked using the switching functions of the bay
controller. The analog measured values are represented as wide-
ranging operational measured values, T prevent transmission of
information ta the control center during maintenance, the bay
controller communications can be disabled to prevent unneces-
sary data from being transmitted. During commissicning, all
indications with test marking for test purposes can be connectad
t0 a control and protection system.

Test operation

During commissioning, all indications can be passed to an
automatic coniral system for test purposes. ’

Control and automatic functions

Control

In addition to the protection functions, the SIPROTEC 4 units also
support all control and monitoring functions that are required
for operating medium-voltage or high-voltage substations.

The main application is reliable control of switching and other
processes.

The status of primary equipment or auxiliary devices can be
obtained from auxiliary contacts and communicated to the/
SIPROTEC 75$J66 via binary inputs. Therefore it is possible t
detect and indicate both the OPEN and CLOSED position or'a \
fault or intermediate circuit-breaker or auxiliary contact pos‘i ion."

The switchgear or circuit-breaker can be controlled via:
— integrated operator panel

— binary inputs

-~ substation control and protection system

- DIGSI 4

Siernens SIP - Chapter Overcurrent Pratection - Status October 2016) 11
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SIPROTEC 75J66

Functions

Automation fuser-defined logic

With integrated logic, the user can set, via a graphic interface
(CFC), specific functions for the automation of switchgear or
substation. Functions are activated via function keys, binary
input or via communication interface.

Switching authority

Switching authority is determined according to parameters and
commaunication.

if a source is set to "LOCAL", only local switching operations are
possible. The following sequence of switching authority is laid
down: “LOCAL"; DIGSI PC program, "REMOTE".

Command processing

All the functionality of command processing is offered. This
includes the processing of single and double commands with
or without feedhack, sophisticated monitoring of the control
hardware and software, checking of the external process,
control actions using functions such as runtime maonitoring and
automatic command termination after output, Here are some
typical applications: e

+ Single and double commands usipg-"l', 1 plus 1 common or 2

75166_breit W11.png

trip contacts '/)
+ User-definable bay ir?r o’c‘/'ks
+ Operating $&guenis cgn‘ibining several switching operations  Fig, 12 SIPROTEC 751663 rear view with communication ports
offircuit-breakers, disconnectors and ground-

ing switches
+ Triggering of #witching operations, indications or alarm by Switchgear cubicles for high/medium veltage
combinatior) with existing information Alt units are designed specifically to meet the requirermnents of
highimedium-voitage applications.

Assignment of feedback to command
' in general, no separate measuring instruments {e.g., for current,
voltage, frequency, ...) or additional control components are
necessary.

The positions of the circuit-breaker or switching devices and
transformer taps are acquired by feedback. These indication
inputs are logically assigned to the corresponding command
outputs. The unit can therefore distinguish whether the indica- Measured values
tion change is a consequence of switching operation or whether

o The r.m.s. values are calculat the acqui
itis a spontaneous change of state, m.s. values lculated from the acquired current and

voltage along with the power factor, frequency, active and reac-
Chatter disable tive pawer. The following functions are available for measured

Chatter disable feature evaluates whether, in a configured value processing:

period of time, the number of status changes of indication input  « Currents Iy, Lo, liz- Je, Iee (67Ns)
exceeds a specified figure. If exceeded, the indication input is Voltages Vi1, Via, Viz, Viriz, Vias. Viar
blocked for a certain period, so that the event list will not record symmetrical components Iy, T, 3o: V1, Va, Vi
excessive operations. ymmetriea ponents £, 12, 2fo, ¥1. ¥2, Yo
Power Watts, Vars, VAIP, Q, § (P, Q: total and phase selective)
Power factor (cos g), {total and phase selective)
Frequency
Energy + kWh, = kVarh, forward and reverse power flow

Indication filtering and delay
Binary indications can be filtered or delayed.

Filtering serves to suppress brief changes in potential at the
indication input. The indication is passed on anly if the indica-
tien voltage is still present after a set period of time. In the Mean as well as minimum and maximu current and voltage
event of indication delay, there is a wait for a preset time. The values

information is passed on only if the indication voitage is still Operating hours counter

present after this time. Mean operating temperature of overload function

indication derivation Limit vatue monitoring \

A further indication (or a command) can be derived from an Limit values are monitored using programmable logic in the |
existing indication. Group indications can also be formed. The CFC. Commands can be derived from this limit value indica-
volurne of information to the system interface can thus be tion.

reduced and restricted to the mast impaortant signais, Zero suppression
In a certain range of very low measured values, the value is set

to zero to suppress interference,

12 | Siemens SIP - Chapter Overcurrent Protection - Status October 2016

66



SIPROTEC 75166

Communication =

‘Commuinic
In terms of communication, the units offer substantial flexibility .
in the context of connection to industrial and power automation Substation Confroller
standards.
USB interface
There is a USB interface on the front of the relay. Al the relay
functions can be parameterized on PC by using DIGSI.
Commissioning tools and fault analysis are built into the DIGS]
program and are used through this interface.
Rear interfaces
« Time synchronization interface

All units feature a permanently integrated electrical time

synchronization interface. It can be used to feed timing

telegrams in IRIG-B or DCF77 format into the units via time

synchronization receivers,
* System interface Fig. 13 |EC 60870-5-103; Radial electrical connection

Communication with a centra{__g:oﬁ’c'rol system takes place
through this interface. The uriits can exchange data through
this interface via Ethernet and JEC 61850 protocol and can also

be operated by DIGSL
Service.d ’{g[fac'é w{ﬂ
The servict-interface wés conceived for remote access to a

Ttimber of protectiar(ﬁnits via DIGSL. It also allows commu-
nication via mode¢h, For special applications, a temperature
monitoring bo z(RTD box) can be connected to this interface.

System interface protocols

IEC 61850 protocol

The Ethernet-hased IEC 61850 pratocol is the woridwide standard
for protection and control systems used by power supply corpora-
tions. Siemens was the first manufacturer to support this standard.
By means of this pratocol, information can alsc be exchanged
directly between bay units so as to set up simple masterless
systems for bay and system interlocking, Access to the units via the
Ethernet bus is also possible with DIGSE

Fig. 14 Bus structure for station bus with Ethernet and
IEC 60870-5-103 protocol 1EC 61850, electrical and optical fing

The 1EC 60870-5-103 protocol is an international standard for the
transmission of protective data and fault recordings. All messages DNP3
from the unit and also control commands can be transferred by

means of published, Siemens-specific extensions to the protocol. DNP (Distributed Network Protocol, version 3) is a messaging-

based communication protocol. SIPROTEC 75366 is fully Level 1
Redundant solutians are also possible. Optionatly it is possible to and Level 2-compliant with DNP3, which is supported by a number
read cut and alter individual parameters (only possible with the of protection units manufactures.

redundant module).

Modbus RTU protocol

This serial protocol is mainly used ir industry and by power supply
corporations, and is supported by a number of unit manufacturers.
SIPROTEC units function as Madbus slaves, making their informa-
tion available to a master or receiving information from it. A
time-stamped event list is available.

Siemens SIP - Chapter Overcusrent Protection - Status October 2016| 13
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SIPROTEC 75J66

Selection table

Multifunctional protection

functions

CTs 4 4 4 4 4 4

Vs 013 0 3i4 3 4 04

Binary inputs 3-1 3-11 8-11 11-37 7-48 11-23

incl, Life contact

Binary outputs 5-9 4-9 6-% 8-19 5-26 8-16

Spring-type terminals - - - - - -

Auxiliary voltage ,ECC 24-250V DC24-250V DC24-250V  DC24-250V DC 24 - 250V DC 24 - 250V
115-230V  AC115-230V  AC115-230V  AC115-230V  AC115-230V AC115-230V ¢

UL fisting v S v v v v

Surface mounting case e l/’/ L] ® [} ® -

Detached operator panel ’/)- - - e e -

,;g@.fen.'esrfr!iﬂ gelenfesifrlitiru  gefenfesifritiru gelenfesifr gefenlesfirfitire  gefeniptlesiru

/.7 nich

( Frovn_tEES‘B' o \‘:;/ - v - - - - v
Interfaces exchan?élable v v v v v v
IEC 61850 / ] [} ] ® ® L]
IEC 60870-5-103 © L L] [ © '
Modbus RTU ] ® 3 ® ] e
Profibus FMS - e . © . -
Profibus DP L4 L) ® ® ® -
PROFNET 11O ® ® ® “ e R
DNP3 serialiTCP & [ Y - s ®
RSTP v 4 v 'd v v
PRP v v v v v 4
HSR v v v v 's v
v basic
- notavailable
e optional

14 | $iemens SIP - Chapter Overcurrent Protection . Status October 2016




SIPROTEC 75J66

Typical connections =

Typical connection
1w Connection of current and voltage transformers

Standard connection

For grounded networks, the ground current is obtained from the
phase currents by the residual current circuit.

L1 L1
L2 L2
13 13

A

g 52

52 k

1l
I

£

LSAZA34-agpen.aps

NG

Fig. 16 Sensitive ground-current detection without directional element

L5A2333-agpen.eps

|

Fig. 15 Residual current circuit without directional element

L1
L2
13 I

52 o

LSAZ535-agpen. ep:

»

Fig. 17 Residual current circuit with directional element

Siemens SIP - Chapter Overcurrent Protection - Status Qctober 2016| 15



SIPROTEC 75J66

Typical connections F_

Connection for compensated networks

i1
The figure shows the connection of L2
two phase-to-ground voltages and the L3
Vg voltage of the open delta winding
and a phase-balance neutral current
transformer for tha ground current. This
connection maintains maximum precision
for directional ground-fault detection and
must be used in compensated networks.
Fig. 19 shows sensitive directional
ground-fault detection.
g
- &
@
8
’. 19
( / Fig. 18 Sensitiva directional ground-fault detection with directional element for phases
. . L3
Connaction for isolated-neutral L2
or compensated networks only L3 T
(f directional ground-fault protection is 52 R -
not used, the connection can be made L

with only two phase current transformers.
Directional phase short-circuit protection

can be achieved by using only two .
primary transformers.

LSA2338-bypon.eps.

Fig. 19 lsolated-neutral or compensated networks

Connection for the synchro-check L1
function t2
L3
The 3-phase system is connected as refer- S
ence valtage, i. e. the outgoing voltages ke

as well as a single-phase voltage, in this
case a busbar voltage, that has to be E E é
checked for synchronism. I F

Fig. 20 Measuring of the busbar voltage and the outgoing feeder
voltage for the synchro-check

16 | Siemens SIP - Chapter Overcurrent Protection - Status October 2016
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SIPROTEC 75766

Typical applications

ypeiof nt

{Low-resistance} grounded network  Qvercurrent protection

phaselground non-directional

Residual circuit, with 3 phase-current
transformers requirad, phase-balance
neutral current transformer possible

{Low-resistance) grounded networks

Sensitive ground-fault protection

Phase-balance neutral current
transformers required

Isolated or compensated networks
non-directional

Overcurrent protection phases

Residual circuit, with 3 or 2 phase
current transformers passible

Overcurrent protection
phases directional

{Low-resistance) grounded networks

Residual circuit, with 3 phase-current
transformers possible

phase-to-ground coennection or
phase-ta-phase connection

Overcurrent protection
phases directional

Isolated or compensated networks

Residual circuit, with 3 or 2 phase-
current transformers possible

Phase-to-ground connection ot

phase-to-phase connection

Residual circuit, with 3 phase-current
transfarmers required, phase-balance
neatral current transformers possible

Phase-to-ground connection reguired

(Low-resistance) grounded networks Overcurrent protection
ground directional
i
a L
Isolated networks /' Sensitive ground-fault
A protection

festdual circuit, if ground current

> 0.05 Iy on secondary side, otherwise
phase-balance neutral current
transformers required

3 times phase-to-ground connection or
phase-te-graund connection with open
delta winding

cos | measurement

‘Typical applications.

Sensitive ground-fault protection Phase-batance neutral current

transformers required

Phase-to-greund connection with open
delta winding required

Bushar

Voot
@ Connection of circuit-breaker

Undervoltage releases

Undervoltage releases are used for auto-
matic tripping of high-voltage motors.

Example:
DC supply voltage of control system fails
and manual electric tripping is no longer
possible.

Emergency OFF

Trip coif
Undervoltage
release

Close coil

b2a

ap:

*closes when the
protection device Is
functioning property

LBA2X:

Automatic tripping takes place when
voltage across the coil drops below the
trip limit. In Fig. 21, tripping occurs due to
failure of DC supply voltage, by automatic
opening of the live status contact upon
failure of the protaction unit or by shott-
circuiting the telp ecil in event of network

Fig. 21

Undervoltage release with make contact (30, 51}

Busbar

fault. Voet
In Fig. 22 tripping is by failure of auxiliary

voltage and by interruption of tripping

circuit in the event of network failure, Upon

failure of the protection unit, the tripping

Emergency OFF

Inverter from

CFC-Logic

| e

circuit is alsc interrupted, since contact
held by intetnal logic drops back into open
position.

Trip coil
Undervoltage
release

Close cail

b2a

The trip contact closes
when no system
disturbance exisis

LSAZ340-copen.ops

VQC

Fig. 22 Undervoltage trip with locking contact {trip signal 50 is inverted)
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SIPROTEC 75J66

Typical applications

Trip circuit supervision (ANSI 74TC)

One or two binary inputs can be used for
monitoring the circuit-breaker trip coil
including its incoming cables. An alarm
signal occurs whenever the circuit is
interrupted.

Lockout {ANSI 86)

All binary outputs can be stored like LEDs
and reset using the LED reset key. The
lockout state is alsa stored in the event of
supply vaitage failure. Reclosure can only
oceur after the lockout state is reset.

Reverse-power protection for dual
supply (ANS! 32R) ”

tf power is fed to a busbar throug,h'ftwo
paratiel infeeds, then in the everit of any
fault on one of the infeeds it shoyld be
selectively interrupted. This'énsﬁ%e a
continued supply to the ,bifs/b'é’r through
the remaining infeed- r this purpose,
directional devjee? are ngeded which
detect a shorf-circuit cuttefit or a power
flow from the busbar jfi the direction of
the infeed. The directional overcurrent
protection is usually set via the load
current. It cannot be used to deactivate
low-current faults. Reverse-power
protection can be set far below the rated
power. This ensures that it also detects
power feedback into the line in the event
of low-current faults with levels far below
the load current.

Reverse-power protection is performed via
the "flexible protection functions” of the
SIPROTEC 75166.

Busbar

Voot

LSAZ341-bgpen.eps

Voe~

Fig. 23 Trip circuit supervision with 2 binary inputs

Infeed A

Protection indications

S L= LS R L s L

511* General trip

2851* CH close command

6852* Trip cireuit supervi-
sion: Trip relay

6853* Trip circuit supervi-
sion; CB aux

52a open, when CB is open

B2h open, when CB is closed

Bl Binary input

TRIP
contact

apen
open

closed
closed

Breaker; Bl1 | BI2

closed | H
open | H
L
L

glosed
open

i |x|(r

Infeed B

:
&
Busbar P %
b2
x
Feeder Feeder

Fig. 24 Reverse-power protection for dusl supply
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SIPROTEC 75J66

Selection and ordering data

123456 7 8 9101112 13141516 171819

SIPROTEC 75166 multifunction protection relay and bay centroller 75366 101-0CO0-000O0-000
Housing, inpuis, outputs "] ] IR 1

Housing 113 19", 4 x U, 4 x I, 16 Bl, 7 BO, 1 life contact 1

Housing 113 19", 4x U, 4 x I, 22 Bi, 10 BO, 1 life contact 2

Housing 1/2 19", 4 x U, 4 x I, 36 Bl, 23 BC, 1 life contact, 4 funiction keys 3

Measuring inputs

Iph=1A In= 1 A {min. = 0.05 A)

Position 15 only with A, G, E, G 1

Ioh=1 A, Iy= sensitive (min. = 0.007 A)

Position 15 only with B, B, F, H 2

Ih=5A In= 5 A {min,=0.25 A)

Position 15 only with A, C,E, G 5

Iy =5 A, Iy = sensitive (min. = 0.00

i’%‘sition 1gqon5|yr\lmithva.(rg,l FH B ///7 6

Rated auxifiary voltage (powe| siz’ppiy,li;l@_i/m:idn voltage)

DC 110 to 250V, AC 115 to 230 Vthresiiold binary input DC 69 v 5

DC 110 0250V, AC 115 10 230V, th;éshold binary input DC 138V 6
.Copstruction

Flush-mounting case, screw-type ferminals, 8-line text display D

Flush-maunting case, spring-type terminals (direct connection), screw-type terminals for CT connec-

tion (direct connectionfring-type cable lugs), 8-line text display E

Flush-mounting case, screw-type terminals, graphical display 1

Flush-mounting case, spring-type terminals (direct ecnnection),

screw-type terminals for CT connection (direct connectionlring-type cable lugs), araphical display K

Regian-specific default settingsffunction versions and fanguage settings

Region Wozld, 50/60 He, IECJIANSI, language: English (fanguage can be changed) B

Region World, 50/60 Hz, |ECIANSL, fanguage: Spanish (language can be changed) E

Region RU, 50/60 Hz, IECIANSI, language: Russian (anguage ¢an be changed) G

system interface (Port B}

No system interface a

{EC 60870-5-103, electrical R5485, R145-connector 1 2

Modbus RTU, electrical R5485, RJ45-cannector 17 9 L 0D
DIMNP3, RS485 1) 3 LOG
IEC 61850, 100 Mbit Ethernet, electrical, double, R145-connector 2 9 LOR
[EC 61850, 100 Mbit Ethernet, optical, double, LC-connector 2 9 LOS
DNP3 + 1EC 61850, 100 Mbit Ethernet, electrical, double, R145-connector 2) 9 L2R
DNP3 + IEC 61850, 100 Mbit Fthernst, optical, double, LC-connector 2 9 L2$S
service interface {Part C) 0

No interface

DIGS! 4 Modem [RTD-box, electrical R5485, RJ45-connector

Ethernet port (DIGS] port, RTD hox connection, not lEC 61850), RJ45-connector

Functionality Continued on next page

See next page

1) only available with position 1Z=0or 2
2 only available with position 12=00r &

Siemens SIP - Chapter Overcurrent Protection « Status October 2016{19
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SIPROTEC 75J66

selection and ordering data

123456 7 8 9101192 13141516 171819

SIPROTEC 75J66 multifunction protection relay and bay controlier 1¢56600-0O00C0-OCICI0-000
Basic version ANSINo.  Description
Controt ElA
50151 Overcurrent protection Ix, B>, Is»>, I
coNi5IN  Ground-fault protection Ig>, Te>>, Temo, Igp
SON/SIN  Insensitive ground-fault protection viz
IEE function: Fee>, Tee>>, Tepp!)
BO/50N Flexible protection fuactions (index quantities
derived from current): Additional time-overcurrent
protection stages 2>, Boo>, Ippen>
51V Voltage-dependent inverse-time overcurrent protection
49 Overload protection {with 2 time constants)
46 Phase balanck current protection
(negative-séquence protection)
37 Underc_u(;nt monitoring
47 Phage'Sequence
5ONI&4 Displacement voltage
508F B ee‘-:ker faiture protection
- 74TC Tig circuit supervision, 4 setting groups, cold-load pickup
Infush blocking
E6 _~Lockout
Basic+ A / Basic version (see above} FlE
VR 159 Under-fovervoliage
810/U Under-foverfrequency
27Q lindervoltage-controlled reactive power protection
[ 27147159(N) Flexible protection (index guantities derived from
' 32/55/81R current and voltages): Voitage, power, p.f.
rate-of-frequency-change protection
Basic + Basic version {see above) PlE
v.pf IEF 27159 Under-fovervoltage
810/Uu Under-loverfrequency
27Q Undervoitage-controlied reactive power protection
27147/59(N) Flexibte protection (index guantities desived from
32/55/81R current and voltages): Voltage, powet, p.f.,
rate-of-frequency-change pratection
Basic + Basic version (see above) F|C
Dir 67167N Direction determination for overcurrent, phases and
greund
Basic + Basic version (see above) F|G
Dir V,Pf 67167N Direction determination for overcurrent, phases and
ground
\ 27159 Under-fovervoltage
810fU Under-loverfrequency
27Q Undervoltage-cont:olled reactive power protection
27147159(N) Flexible protection (index quantities derived from
32)85/81R current and valtages): Voltage, power, p.f..
rate-of-frequency-change protection
Basic + Basic version {see above} Pl
Dir V.Rf IEF 67167N Direction determination for overcuarrent, phases and
ground
27159 Under-fovervoltage
8101 Under-faverfrequency
27Q Undervoltage-controlled reactive power protection
27147159(N) Flexible protection (index quantities derived from
32/55/81R  current and voltages): Voltage, power, p.f..
rate-of-frequency-change protection
Basic + Basic version {see above) plc
Dir |EF 67167N Direction determination for overcurrant, phases and
ground

Contincedon
next page
V, B f =Voltage, power, frequency protection 1) only with pesition 7 = 1 or 5 {non-sensitive ground current input}
Dir = Directional overcurrent protection
IEF = Intermittent ground fault
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Selection and ordering data

123456 7 8 9101112 13141516 171819

§IPROTEC 7566 multifunction protection relay and bay controller 756601 ]-0000-CICICA-000

ANSt No,  Description

Bastc + Flp
Sens.earth-f-det. Rasic version {see page before)

Dir REF 67{67N Direction determination for overcurrent,
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
Basic + Sens.earth-f-det. Basic version {see page before) D[
Dir IEF REF 67167N Direction determination for overcurrerit,
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent greund fault protection
87N High-impedance restricted ground fault
o intermittent earth-fault
Basic + Sens.earth-f-det. . \ Basic version (see page befare) i

V,Rf REF 67Ns Directional sensitive ground-fault detection

67Ns Directional intermittent ground fault protection

87N High-impedance restricted ground fault

27159 Under-fovervoltage

B810iU Under-foverfrequency

27Q Undervoitage-controiled reactive power protection:

27i47159(N) Flexible protection {index quantities derived from

32/55/81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

Basic + Sens;!earth-f-det. Rasic version (see page before) F(BP
REF 67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
87h High-impedance restricted ground fauit
Basic + Sens,earth-f-det, Basic version {see page before) H|Fi
Motor V,P,f REF 67Ns Directional sensitive ground-fault detection
67Ns Directionai intermittent ground fauit protection
87N High-impedance restricted ground fault
48114 Starting ime supervision, locked rotor
66186 Restart inhibit
51M Motor load jam protection
Motor statistics
27159 Under-jovervoltage
810/U Under-foverfrequency
27Q Undervaltage-controlied reactive power protection
2 27147/59(N) Flexible protection (index quantities derived from
33)55/81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection
Rasic + Sens,earth-f-det, Basic version (see page before)
Motor Dir V,Rf REF B7IGTHN Direction determination for overcusrent, HiHP
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Diractional intermittent ground fault protection
87N High-impedance restricted ground fault
48{14 Starting ime supervision, locked rotor
66186 Restart inhibit
51M Motor load jam protection
Motor statistics
27159 Under-fovervoltage
310/l Under-loverfrequency
27¢ Undervoitage-controlled reactive power protection

27147{59(N) Flexible protection (index quantities derived from
32/55181R  current and voltages): Yoltage, pawer, p.f.,
rate-of-frequency-change protection

Continued on

V, P f = Voltage, power, frequency protection next page
Dir = Directional overcursent protection
IEF = Intermittent ground fault

) 2) For isolatedlcompensated networks, only with postition 7=2,6 (sensitive earth current input)
REE = Restricted earth fault
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SIPROTEC 75]66

Selection and ordering data

123456 7 @ 9101112 13141516 171819
SIPROTEC 75566 multifunction protection refay and bay controller 7s166001-CO0OCO-C00 010

ANS|I No,  Description H H
Basic + Sens.earth-f-det. Basic version {see page 20) ER'H 2);
Motor Dir [EF V,P.§ REF 67/67N Direction determination for overcurrent, : !
phases and ground i H
67Ns Directional sensitive ground-fault detection E \
67Ns Directional intermittent ground fault protection ! i
87N High-impedance restricted ground fault H !
48114 Starting ime supervision, locked rotor H H
66186 Restart inhibit i H
51M Motor load jam protection i :
Motor statistics ! !
27159 Under-fovervoltage ; N
810iU Under-foverfrequency : :
27Q Undervoltage-controlled reactive power protection : E
27147159(N}Fleyible protection (index quantities derived from H !
32/55/81R  cufrent and voltages): Voltage, power, p.f., ) !
-~ tate-af-frequency-change protection E E
Basic o Basic version (see page 20) e *
Motor Dir V,B.f - B7I6TN Direction determination for overcurrent, ': H
; phases and ground : :
4814 Starting ime supervision, locked rotor ! :
66186 Restart inhibit ) )
51M Motor load jam protection i '
) Motor statistics ' :
T 27/59 Under-fovervoltage ' :
810/U Under-foverfrequency ; !
27Q Undervoltage-controlied reactive power protection H N
27147(59(N)Flexible protection {index quantities derived from E E
32I55181R  current and voltages): Voltage, power, p.f., ! :
rate-of-frequency-change protection i '
Basic + | Basic version (see page 20) Ha
Motor 48/14 Starting ime supervision, locked rotor H !
66/86 Restart inhibit ! '
51M Motor load jam protection : H
Motor statistics ; ':
Measuring/fault recording 11_'33 :
With fault recording T !
With fault recording, average values, minimax values 3 H
Auto reclosing, fault Jocator, synchro-check |1-_§|
Without 0
79 With 79 1
21FL With fault locator 2
79,21FL  With 79 and fault locater 3

25 With synchronization 43

25, 79, 21FL With synchronization, 79 and fault lacator 73

V. B [ = Voltage, power, frequency protection
Dir = Directional overcurrent protection 3) synchrocheck {no asynchronous switching}, one function group
IEF = Intermittent ground fault
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SIPROTEC 75J66

Selection and ordering data

DGSI 4

Software for engineering and operation of alt Siemens

protection devices up to SIPROTEC 4 and SIPROTEC Compact.

Supports MS Windows 7 ProfessionalfUitimate/Enterprise and

MS Windows Server 2008 R2.

Basic

Fulf version with license for 10 computers, on CD-RCM 7XS5400-0AA00
(authorization by serial number)

professional

DIGS! 4 Basic and additionally SIGRA (fault record analysis),

CEC Editor (logic editor), Display Editor (editor for default end  ¥x55402-0AA00
control displays) and DiGS! 4 Remote {remote operaticn)

Professional + 1EC 61850
Complete version:
DIGS! 4 Basic and additionally SIGRA {fault record analysis),
_CFCEditor {logic editor), Display Editor (aditor far control
- displays),
DIGS! 4 Remote {remote operation) 7XS5403-0AA00
+ IEC 61850 system cenfigurator

|EC 61850 System configurator

software for configuration of stations with IEC 61850 commau-
/7 nication under DIGSE, running under M5 Windows Server 2008 |

P Professional Edition ! Windows 7 Ultimate / Enterprise
Optional package for DIGS| 4 Basis or Professional
e License for 10 PCs. Autherization by serial number. On CD-ROM 7X55460-0AA00

SIGRA 4

Software for engineering and operation of all Siemens

protection devices up to SIPROTEC 4 and SiPROTEC Compact.

Supports WS Windows 7 ProfessianaliUitimate/Enterprise and

MS Windows Server 2008 R2. 7XS5410-0AA00

Temperature monitoring box
RTD-box TR1200 {RS 485) 7XV5662-6AD10
ATD-box TR1200 IP (Ethernet) 7XV5662-8AD10

Varistor{Voltage Arrester

Voitage arrester for high-impedance REF protecticn
125 Vrms; 600 A; 1515 256 €53207-A401-D76-1

240 Vrms; 600 A; 15/S 1088 €53207-A401-077-1

Manual for 75)66
English C53000-81140-C383-x 1

1) x = please inquire for latest edition {exact Order No.)
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SIPROTEC 75]66

Connection diagram

BO3 —~———— L1 P7
BO4 {1 P8

BO5 —~—— {1 P11
BO6 T P12

L P10
l o G
BO7 - {1 K13
K12
n
|
i
Life contact v~ T K15
; ™ 1 K16
1
l
— T 1P1
Power Suppl )
‘Power Supply | NCl. | —pp
1
i
System Interface i B
RJ45 !
|
i Service interface 5
F11 —+————* ¢ BI6 RJ45 | c
F12 C———2— BI7 !
Flo0—H = Time Synchronization | | j A
K1 —H——FA— BI8 RJ45 :
- !
K2 | + BIS Front PC Interface !
K3 - & +BI10 UsB i
K4 CH—— 21 BIt i
K5 |_-—_*s—|+——-——+—Zl-—— B112 [
K6 C—+— 13— BI13 . : L
K7 T 1 Lpl14 Grounding on the Rear Wall |
Ks I H———Z—1BI15 |
Ko —_+H——F—¢BI18 !
5
|

Fig. 25 SIPROYEC 75)661 connection diagram
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ROTEC 75]66

Connection diagram

F4———*1—BI6 Life contact |~ g K15
K16

i [—H—"1— BI8 =1+ P
— 7 )

K2 + RIS Power Supply _ - 1

BI10 !

;

. BIT1 System Interface i B
Ks T r——F—Bl2 RJ45 |

BI13 1

Bi14 Service interface Il c
BI5 RJ45 | U
|
R [BHG Time Synchronization ' A
RJ45 ;

BI17

Bl18 Front PC Interface
BI19 usB l

|

|

|

3

Bi20 i

J5 H——1 A4 Bi21 ! 1
Bi22 Grounding on the Rear Wall é ! )

A
s
i

2
i

4+

|

XAXRR
[ .
11

g

K10

€ G
P -
i‘*‘

o
= G
ii—

<+

[
[0
i"

[N
b=
Tl

Fig. 26 SIPROTEC75)662 connection diagram
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SIPROTEC 75J66

Connection diagram

BO1 —>—+— {1 P3
[ s
BOZ2 —~——+1 1P5
I Iy
BO3 {1 P7
BO4 E\w———: P8
——1po
BOS ~~—— ] P11
BOG E\—_ﬂ—w P12
P10
BO7? m———+1_ 1 K8
L

BO8 -~——+1__1K8
BOS E\-—'——w Ko
— _TK10

F

1

o

w® '

F2 C+—F{3—BI2 [_w.__-_:| L14
F3[3-—{A4—BI3 Life contact i-—i:l L15
F4 3+—F{71—4Bl4 —_ 1118
F5 [ +——+1—BIS
Fe —t+H——4BI8 -
F7 —H—tF—BI7 Power Supply ‘Wil L i;
F8 —H—+1—1BI8 =
Fol 1+ =
F10 I =3 BIS —
System Interface
+
Il—;::;l___}“:“%:’fﬂho RU45 g B
K1 m——‘@—l BI1 Service interface M) o
K2 1 = RJ45 -
K3 m————*{ZI—I : —
_ B2 Time Synchronization
K4, —1 . RJ45 A
Hi +——F— B3 —
Ho —+—t1—4 Bi14 Front PC Interface M)
H3 H——*7+—4BI15 use -
H4 C—HH+——*A—1Bi16 N
I X 7 T . 1=
:2 1 + g:z Grounding on the Rear Wallé'
I S s P
M7 C——H—— B8
H8 T H+——+{7—4BI20
Ho 1 =
® @
Continue Next Figure Continue Next Figure

Fig. 27 SIPROTEC 75J663 connection diagram
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SIPROTEC 75J66

Connection diagram

Continue from Previous Continue from Previous
Figure Figure

H10 ; + BI21 K12
Hi1 CH— 4 BI22 K14
‘ BO12 s K15
E BI23 ; [ 1K18
A BO13 F% M6
— [ Bi24 1 M7
et BI2S BO14 —»———,—r:;' M8
) 1::34———+123—~ BI26 BO15 »—\u————i::!g M9
G3 'BI27 I M10
G4 [::H———*Zk— BI28 BO16 T M11
G5 [::H—-——*—W.Bmg BOA7 1 M13
G6 [ H—{—1BI30 LI 1m12
G8 !:—'———% BI32 BO18 L M5
GO VLT
|
G101 BI33 |
e s
G11 i::]___.__.__'t_z,__ B34 BO19 I_ : LB
G2 M - L7
L1 +
l BI35
L2+ =
+
o ] 4 | BI36
L4 T+

Fig. 28 SIPROTEC 751663 connection diagram
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SIPROTEC 75J66

Dimensions
) 150
205 . 172 _ 20 ¥
ounting Plate
7y Oo =)
3 R P J F
T _| H 4
© |
8 g | Q N K
- ]
A
= 8
z c
D
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D
0 o
Rear View

@86
o3
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o [Ty
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[}
@5
h 4
ﬂ-“ G = — e — _()\4
[Te)
13.2 1050.3
731l 1315203

Dimensional Drawing
(Front View)

Fig. 29 Dimensional drawing for SIPROTEC 75J66 (housing size 1/3)
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SIPROTEC 75J66

Dimensions

295 " 172 N 26
L i L.
Maunting Plate
A
k —]
w
g 3
"'JII
....... - i I
.
Side View
.-//
221
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Fig. 30 Dimensional drawing of a SIPROTEC 75166 (housing size 112}
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apply i all cases. The re

bespecified

For more information, please contact our
Custorner Support Center.

Phone: +49 180524 7600

Fax: +49 180 524 24 71

(Charges depending on provider)

E-Mail: support.ic@siemens.com

www, siemens.com/siprotec




Mpunoxenue 7.3

DEKIMNAPALUWA

Yye NpegnoxeHoTo oGopynaaHe B Npoueayparta oTroeaps Ha MUHUManHuTe
TeXHWYECKU U3UCKBaHUA Ha Buanoxutens

A3, gonynoanucanusit Ctoun Kones Ctowros, B Ka4ecTBOTO MK Ha TipeAcTaenssay
,CTapT-MrxeHepuHr* Afl, y4acTHUK B OTKpuUTa npouesypa 3a BbanaraHe Ha obuiecTBeHa
noptuka ¢ pec. Ne PPD18-103 u npeameT: “MopepHusauna (peTpodnT) Ha BL3NOBU
pasnpeaenutenty cradLmu 20 (10) KV 1 usrpaxgaHe Ha sepury Ha TeENnemexaHunka",

OEKNAPUAUPAM HE:

1. MpennoxeHoTo oT Hac obopyaBare B NpoUeAypaTa 3a nosuuus ,TocodHa uuchposa
salMTa 3a Bb3AYWHU M kabendy enektponposoaHu nukun Cp. H® oTroBaps Ha
MUHUMATHUTE TEXHUYECKN MSUCKBaHUA Ha BbanoxuTtens, nocoueHy B Tabnuua 7.

2. [ocTaBRHWUTE OT Hac MaTepuarni, anapaTypa, 06opyABaHe U CbOPBXEHNS OTrOBapAT
Ha MOCOMEHWUTE OT BL3MNOXUTENS B JOKYMEHTauMAaTa 3a ydyacTue CTaH4apTh 3a
n3NbAHeHWe Ha nopbyKaTa.

3. TpeanoxeHnTe OT Hac MaTepuwariy, anapartypa, obopyABaHe 1 ChOPbLXKEHWA ca C
TEXHUMECKM XapaKTepUCTUKA 1 NOKa3aTerid, KOWTO CbOTBETCTBAT Ha TexXHWYeckuTe
XapaKTepMCTUKA M TIOKa3aTenu, TOCOHYEHW OT BBINOXUTENA 3a WINbIHEHWE Ha
nopbHKaTa B AOKYMEHTALUATA 38 y4acTne.

WHchopmupar CbM, Ye BuanoxutensaT (BIIOYNTENHO YPe3 HEroBUs MOMOLLEH opraH, a
MMEHHO HasHaueHaTa 3a NPoBeXaaHe Ha NopbYKaTa OLeHNTenHa KoMUcKs) we obpaboTea U
CBbXpaHsBa NWUHMTE MW [aHHW, NOCOYeH) B HacTosAlaTa Aeknapauus, 3a uenwte Ha
npoBexzaaHe Ha oBLLecTBEHATA NOPBYUKA, KATO 38 LeTa le npeanpreme BCu4ku Heobxognmm
criopep AelicTBalLaTa HOpMaTVBHa ypenba Mepky 3a 3aiuTa Ha NIMYHNTE MY AaHHN.

o

30I1

,,{a‘ra 17.12 ' Q’ffa r NOMMNC 1 MEYAT: Ha ocHoBaHve un.36a an.3 ot

MpedceBamen Ha Creema Ha dupexkmopume
Ha ,,Cmapm-Urxenepuna” ALl
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Mpunoxexne 8.1

OEKNAPALWUA
//
Ye npeanoXeHoTo 0BOPYABaHE B NpoLeaypara OTroBaps Ha MUHUMaNHUTe
TeXHUYECKY M3UCKBAHUA Ha Bbanoxurens

-\'\"v . -""‘r'
e

Az, ',qpnyno,qnméaﬁmm/CTomn Kones CTounos, B KAYECTBOTO MW Ha MpeacTapnasaly
,CTapt-xenepunr® All, yF—IjaCTHMK B OTKpUTA Mpoueaypa 3a BbanaradHe Ha obLecTBeHa
nopbuka ¢ ped. Ne PPD18-103 u npeamer: "MogepHusauma (peTpodur) Ha BBL3NOBU
paanpefenutentu ctaduuy 20 (10) KV u narpaxgaHe Ha Bepuri Ha TenemexaHuka“,

OEKNAPUPAM YE:

1. TpeanoxeHoTo oT Hac obopyABaHe B npoleaypata 3a noauumsa ,KomyHukalus Ha L3
n KoWTporepy ¢ RTU“ otroBaps Ha MuHUMAnNHWTE TeXHUYECKM W3NCKBaAHWSA Ha

Boanoxuterns, nocoveHn s Tabnuua 8.

2. [octaBsHuUTe OT Hac marepuanu, anapatypa, o6opyaBaHe U CbOpbXEeHUst OTroBapAT
Ha NocoYeHUTe OT BBLINOXWUTENR B [OKYMEHTaUWsATa 3a yvacTue cTaHpapTh 3a
M3MbIHEeHVe Ha nopbuKara.

3. [NpeanoxeHuTe OT HAC marepvany, anapaTypa, obopyaBaHe U CBOPBXEHWA ca G
TEXHWMECKA XapaKTepuCTUKA WU NOKa3aTenu, KoMTO CbOTBETCTBAT Ha TEeXHWYEecKuTe
XapaKTepUCTUKK W OKa3aTeny, NOCOYEeHM OT BLINOMUTENA 3a U3MbIHEHWE Ha
nopbuKaTa B LOKYMEHTALMATA 3a y4acTue.

Wudbopmumpan cbmM, Ye Bbanoxurenst (BKNIOYMTENHO YpEes HEroBus NOMOLLEH opraH, a
MMEHHO Ha3HaJeHaTa 3a NPoBENfiaHe Ha NopLYKaTa oLgHUTeNnHa koMueKs) e obpaboTea n
ChXpaHsaBa INUYHUTE MU AaHHW, NOCOMeHU B HacToAwaTta Aeknapauus, 3a Uenute Ha
NpoResxaHe Ha oBLIECTBEHaTA NOPBYKA, KATO 3a LIENTa Lie Npeanprueme BCUUKN HeoBXo[uMm
cropes AelicTeallata HopMaTUBHa ypeaba Mepku 3a 3allyTa Ha NYHATE MU aHHK. < . -

Ha ocHoBaHue 4n.36a an.3 oT

lara 17.12.2018r. MOANNC u MEYAT: (30
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nocmaesi ce g
KoMnneKma Ha
mexHuv4ecKomo
npednoxedie

OBPA3EL]
LBEKNAPALINA
3a nprieMare Ha YeroBUsaTa B NpoeKTa Ha A0roBop
[onynoanucanusit Ctoun Koneg Ctounos

B KaYECTBOTO Mu Ha [penceaaTten Ha CbBeTa Ha aupextopute Ha ,CrapT-UxeHepunr” All

yyacthuk B ofwjecTBeda nopwbuka C npeamet:MogepHusauns  (peTpoduT) Ha  BBLINOBM
paanpefenuTentu craruumn 20 (10) KV u narpaxaaHe Ha BepUTY Ha TeNemMexannka, ped. Ne PPD 18-
103, o6ocobera nosuuus Ne 1 - MonepHusauns (peTpoduT /MpoeKTpaHe, PEKOHCTRYKUNR, AocTaBka
¥ MOHMTEXK HA MAaLMHU ¥ ChOPBMEHWA, NOLTOTOBKA W BLBENAAHE B eKcrnoarauus/) Ha Bb3nosi
pasnpegenuTennn crasumm 20 (10) KV v narpaxpake Ha Bepurn Ha Tenemexanika s perioH ,Codus"

OEKNAPUPAMHE

1. Mpyemam ycrnoBuaTa B NPOEKTA HA AOTOBOP, MPUNOXKeH B AOKYMEHTaLWMATE 38 y4acTue.

2.CbM HHEOPMUPaH, Ye Bb3NOXUTENaT (BKMOYMTENHO UPE3 HeroBus NOMOLUEH OpTaH, @ UMEHHO
HasHaueHaTa 3a NpoReNgiaHe Ha NpoLeRypata ouernTenHa komucks) e obpaboTea n CbXpaHspa
NUHHATE MU AaHHY, [OCOYEHU B HACTOsALaTa Aeknapalys, 8 Ka4ecTBOTO MW Ha npejacTasnsAsall
APYKECTBOTO, 3a LeNNTe Ha NPOBEXAAHE Ha NPOLIEAYPaTa 38 CKAKYBAHE Ha PAMKOBO CriopasyMeHue,
KaTO 33 LenTa LLe NpeanpruemMe BCUdKM HeoBXoauMM Criopef AelicTBalLaTa HopMaTueHa ypeaba mepku
3@ 3allnTa Ha FIUYHUTE Mt JaHHW.

Ha ocHoBaHue 4n.36a an.3 ot
30

Nata:; 17.12.2018r. FIO0OMKAC n NEYAT;

Mpedcedamen Ha Cveema Ha Oupexmopume Ha ,Cmapm-Hrxernepuna” ALl
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nocmaena ce g
Komnnexkma Ha
MexHUYeCcKomo
npednoxenue

OBPA3EL]

OEKHAPALKA
3a cpoka Ha BanuaHocT Ha odepraTa

Honynognucannar Croun Kones Cronnos
B KauecTBOTO MK Ha MpegceaTen Ha CbBeTa Ha aupektopuTe Ha ,CTapT-MHxernepuHr’ Al

Y4aCTHUK B NpoLesypa 3a BbafiaraHe Ha obLiecTBeHa NopbYka C NpeiMeT: C npeameT. Mogzephusayus
(peTpouT) Ha BLANOBM pasnpepenutenHu craduuu 20 (10) KV W usrpaxpane Ha sepury Ha
TenemexaHuka, ped,. Ne PPD 18-103,

(HaumerosaHle Ha nopbykama)

O6ocoBena nosuuua Ne 1 - MogepHusauunsa (peTpoduT /MpcexTupaHe, peKoHCTRYKIUA, AocTaska U

MOHTEK Ha MAlLMHW ¥ CHLOPBKEHMUS, NOATOTOBKA W BLBEXAAHE B EKCNNOoaTauws/) Ha BL3NOBW

pasnpesenuTenHu cradtun 20 (10) KV 1 narpaxjade Ha BePUri Ha TenemexaHnka B pernon .Codoma"
(mocoysa ce Ne u HaumeHosaHue Ha obocobeHama no3uyus)

OJEKNAPWPAM, YE:

C nopgapaHe Ha odepTara 3a ydactue B obljecTaeHaTa nopbyka, HanpaBeHuTe OT Hac NPEASIOKEHUA
1 NOBTY SHIEDKMMEHTI Ca BaNuGHW 3a 6- MeCeuHUA CPOK, NocoveH B 0GABMEHNETO, CYNTAHO OT KpalHws
CpOoK 33 nojaeaHe Ha ohepTuTe.

CbM MHGOPMUpaH, Y& BbaNoXuTensT (BKNIOUMTENHO upes3 HEeroBWs MOMOLLEH OpraM, a WMEeHHO
HasHaueHaTa 3a NpoBexaaHe Ha NpoLUeAypaTa oleHuTenHa kommuens) we obpaboTea ¥ chXpaHsea
MMYHATE MK [3HHY, NOCOYEHW B HACTOSLATA JeKknapauus, B KaYecTBOTO MU Ha MpeAcTaBnssall
APYKECTBOTO, 32 LeNnTe Ha NPOBEXAAHe Ha NPOLeAYpaTa 3a CKIicYBaHe Ha PaMKoBO CropasyMeHme,
KaTO 33 LLeNnTa LLe npearipueme Beuyky HeoGXoAUMM chnopes feicTeallaTa HopMaTueHa ypesba Mepku
33 33LLMTA HA NUYHUTE MK OaHHW. T

)
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Ha ocHoBaHue 4n.36a an.3 ot
300

Hara: 17.12.2018r. noanvc n NEMAT:

lNpedcedamen Ha Cheema Ha dupekmopume-Ha ,Cmapm-Vitxerepure® ALl

3abenextka:
1/ Oexnapauyuama ce nodnucea om 3akoHHUS npedcmasumen Ha yyacmHuka unu om HaonexHo
YITLAHOMOLEHO IUYe, kKoemo nodasa ogepmama.




