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Description
General

"} The task of instrument transformers is to transform high
! currents and voltages proportionally and in-phase into
small current or voltage values for measuring or protec-
tion purposes. So they are used either to measure and

o 1 record the transmitted power or to feed protection devices

Current transformer

Current transformers can be regardéd as transformers wark-
ing in short-circuit, with the full normal current flowing
through their primary side. Devices connected o the sec-
ondary side are series-connected, Current transformars can
have several secondary windings with magnetically sepa-
tated cores of the same or different characteristics, They can,
for example, be equipped with two measuring cores of dif-
ferent accuracy class, or with meastring and protection
cores with different accuracy limit factors.

Due to the risk of overvoltages, current transformers must
not be operated with apen secondary terminals, but only in
short circuit or with the burden of the measuring equipment,
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with evaluable signals, which enable the protection device
to e.g. trip a switching device depending on the situation,
Furthermore, they isclate the connected measuring or
protection equipmant electrically from live parts of the
switchgear.

Voltage transformer

R-HG24-052.1¢

Voliage transformers contain only one magnet core and
are normally designed with one single secondary winding.
If necessary, earthed (single-phase) voltage transformers
are provided with an additional residual voltage winding
(earth-fault winding) beside the secondary winding
{measuring winding),

In contrast to current transformers, voltage transformers
must ticver be short-circuited on the secchdary side. The
earth-side terminal of the primary winding is effectively
earthed in the terminal box, and must not be removed in
operatjon.
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Types of construction

Protective and measuring transformers are designed in dif-
ferent types of construction for the multiple installation re-
guirements 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
mmeasuring instruments, meters, protection relays and shmi-
lar. A distinction is made here between current and voltage
transformers.

The foilowing transformer types are available for selection in
this catalog:

Current transformers

. Indoor support-type current transformer in block-type
deslgn"

+ Indoor support-type current transformer in single-fum
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 current transformer
Voitage transformers

+ Earthed {single-phase) or unearthed (double-phase)_
indoor transformers in different sizes

+ Earthed (single-phase) ot unearthed {(double-phase)
autdoor 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 clurify the feasibility with the responsible
sales partner or the order processing department in the
Switchgear Factory Berlin. The same applies to transformers
according to the ANS! stundard.

Approvais/Certifications

In Germany, instrument transformers may only be used

for commercial purposes, such as billing metering of efec-

tricity, if they have been approved once (type approval) by
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-
forrmer manufacturer on behalf of 3 calibration offica. The

test is documented by means of a test mark as weli as a call- -

bration certificate.

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

e
=
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Description
Construction and mode of operation
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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
setles-connacted. They can have several secondary windings
with mechanically separated cores of the same or different
characteristics. Thus, current transformers can be designed
7. e.q, 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 aperated with open secondary terminals, but only in

short dircuit or with the burden of the meastiring equipment.

Glossary of terms

Rated current § (r.m.s. value in A)

The rated primary (f,y) and secandary (lg,) 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 (fpy} depends on the
power system and is defined by the system operator.

Usual values for primary currents (in A):

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

and their decimal multiples (preferred values are underined).
Usual values for secondary currents; 1 and 5 A,

For technical reasons, but above all for economical reasons,
1 Als recommended as secondary current, especiaily If there
are long measuting leads. -

Rated continuous thermal current I, (thermal strength)

The value of the cirrent which can be permitted to flow con-
tinucusly in the primary winding, the secondary winding
being connhected to the rated burden, without the tempera-
ture rise exceeding the values spacified,

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

Rated short-time thermal current I,

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

8  Siemens HG 24. 2000
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Rated dynamic current fayn

The peak value of the primary current which a transfortner
will withstand, without being damaged electrically or me-
chanicaffy by the resulting electromagnetic forces, the
secondary winding being short-circuited.

Rated transformation ratio K,

The ratic of the rated primary current to the rated second-
ary current. Itis expressed as an unreduced fraction, e.g,
500 AV A,

Rated output S,

The value of the zpparent 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
burdan. 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,

. Roted burden 2,

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

Current error Fy

The current error of a current transformer is {in %):

Ky T I
F =100 % pim

pHim

Ky  Rated transformation ratio
Tyt ACtual primary current
Iwe  Actual 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 displacement is said to be positive when the sec-
ondary current vector leads the ptirary current vector. It is
usually expressed in minutes.
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Description
Current transformers
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Measuring current transformers

Current trinsformers provided for the connection of
measuring instruments, meters and simifar devices
{e.g. 10VACL OS5 FS5L

Rated instrument fimit primary current

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

Instruntent security factor n

The ratie of rated instrument limit primary current to the
rated primary currest

Note;

In the event of short-circuit currents flowing through the
primary winding of a current tra nsformer, the thermal stress
to the measuring instruments supplied by the current trans-
former is smatlest when the value of the rated instrument
security factor is smafl, '

Acturacy cldss

The timit of the percentage cutrent error at rated current Jy
(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 transtormers with ext. 200 % can be continuously’
operated at 2 % Jy, and keep the error [imits of their class in
the range up o 200 % of the rated primaty current.

Protective current transformers

current transformers Intended to supply protection relays
{e.g. 15VACL 102 10).

Accurgcy class (identiﬁcatibn P)

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

Rated accuracy [imit primary current

‘The value of primary current up to y¥ich the wransformer
will comply with the requirementsffer co osite error.

Accurgcy limit factor

The ratio of the rated accuracy [i )mary current to the

rated primary current.

as to be variable, e.q.
it is possible to use multi-

Only possible for wou °N
ers with several priggary Y

pet lugs in the pri
security factors as

In single-turn and woulyd-primary transformers, this can
be implamented by taps\of the secondary windings (e.g.
2000-1000 A/ A).

Ratings or instrument security factors change almost [inearly
with the ratio. if not stated otherwise, the specified rated
data is always referred to the lower current value,




Description
Current transformers
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Performance in the event of overcurrent
In the event of an overcurrent, the rated secondary current
Increases proportionally with the rated primary current up to
the rated Instrument 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 accardance with this factor, the rat-
ed instrument fimit primary current is stbjacted to specific
error limits.

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

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

in protection cores, the compaosite error Fgis max. 5 % (5P)
or 10 % (10P) in order to ensure the desired protection trip-
ping.

The specified limits are only fulfilled 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:

,_n_ZN-rSE
5+ 5

Actual instrument security factor

n  Rated instrument security factor

Zy Rated burden in VA

5 Internal power consumption of the transformer in VA (approx. 5% to 20 % of Z,,}
5 Actually connected burden in VA

Operation and earthing

The secondary circuits of current transformers must never b
open during operation, as da ngerously high voltages can
oceur, espedially at high currents and cores with high ratings.

All metal parts of a transformer that are not five, but accessi-
ble, must be earthed, Therefore, the transformers have earth
connection points identified with the earthing symbol, Also,
che terminai 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 connaction re-
quired Is made by fitting a special screw,
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Current transformers

Capacitively coupled voltage detecting system

The quidelines for every medium-voltage switchgear of the
rew generation state that doors and covers can only be _
opened when there is no risk of electric shock. The N {
movable single-pole voltage testers used up to now are not '
suitable for this. Therefore, every medium-voitage switch-
gear is offered with a system including a fixed-mounted
capacitive voltage divider.

=

Caw
The capacitive voltage detecting system conslists 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 Us. The indicator contains a glow lamp that

A

- "+ Coupling section

'\ HG2-U0Z encps

flashes wheh voltage is applied. . Voltage dotecting system . )

Indication rénge: - N L

At0.01x U,ﬁ?‘no indication, A . %.n.d'ca-w‘r L e b
L Cy High-voltage capacitance {transformer)

as of 0.40 x Uy, secure indication. ) Caw Low-voltage c‘apacitén(-:'é (transfoml'rr.'l'er) ‘

On request, support-type current transformers type AMAT Gy, Lowivoliage capacitance-(lead) - -

can be delivered with capacitive iayers for the voltage de- 7 L High-voltage phase " . B

tecting systemm - then they contain a coupting electrode. . U \Voitage between phase and earth

iy ,‘Partial,\ro]tage atCy
Uy Partizl voltage 2t Gy and A
Ty surgeasfester

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

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

Ta 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 atrester is connected in paraliel to this
arrangement inside the wansformer. if the high voltage is ex-
ceeded, it responds within nanoseconds, limiting the voltage
at the test socket to harmless values,

impartant for the ordering selection

When ordering transformers with capacitive layers
it Is necessury to state the octual operating voltage Uy
(rated voltage), e.g. Uy, =24 kV, Uy=15kV.

o
s
Siefens G




Description
Voltage transformers

Voltage transformers
Voltage transformers have ohly one magnet core, and are
norrmally designed with one singie secondary winding. If

° necessary, earthed (single-phase) voltage transformers

- are 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 ba removed
during operation.

Glossary of terms

Highest voltage for equipment U,

The highest r.m.s, phase-to-phase voltage (in kV) for which
a transformer is designed in respect of its Insulation,

Rated voltage U,

The voltage values (primary Upy or secondary U 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 considerad the rated
voltage. Except for the residual voltage winding, it is ex-
pressed as U3, with U beirlg the phase-to-phase voltage.

100 110 120

of the values divided or thf valizes divided

by 3

Rated trensformation ratio K,

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

100003 V1 100W3 V (single-phase)
10000 V1100 V (double-phase).

Voltage error F
The voltage error expressed in percent is defined by the
formula:

Ky-Ug =t
Fy =100 ———=£ —aim
! U

pHm
Upiim  Actua] primary voltage
Uge  Actual secondary voltage under measuting conditions when Uyt i applied

12 siemens HG 24 2009
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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 zers for a perfect trans-
former. The phase displacement is sald to he positive when
the secondary voltage vector leads the primary voltage vec-
tor, it is usually expressed in minutes,

Limits for voltage error and phase displocement

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 lagging.

Rated outpﬂﬁN

The value of the apparent power (in VA at a specified power
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 valtes:

Thermal limiting output .,

The value of the apparent power refatred to rated voltage
which can be taken from a secondary winding, at rated pri-
mary voltage applied, without exceeding the limits of tem-
perature rise,

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 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 the

ments.
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Volitage transformers

Multi-ratio
Voltage transformers for different rated primary voltages

can oniy be reconnected on the secondary side for reasons
of insulation.

Operation and earthing

in contrast to current transformers, voltage transfarmers
must nevert be short-circuited on the secondary side. The
earth-side primary terminal of earthed voltage tra nsformers
is insulated for a test voltage of 2 k. Itis connected to the
earthed hase plate in the terminal box. o

:
g

Connection dnd earthing of the e-n or diifd}! winding. - *

Attention

This connection must not be opened during operation.

Residual voltage windings connected in broken delta may
only be earthed together at one point.

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

Relaxation osciflations

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

. HGZ0-ZZ04 £p5

. . . i > |
B
i Earthing of the'-secqndé}y winding, for
.-*In & 4MR voltage transfopmer [




Description

Ambient conditions and dielectric strength
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Ambient conditions
The transformers are designed for the normal operating con-
ditions defined in the standards.

The conditions shown opposite apply to indoor transformers,
All indoor transfarmers are suitable for use with high air hu-
midity and occasional condensation (2.g. in tropical areas),

As for outdoor transformers, the following conditions apply:

Minimum temperature

Outdoor transformers class 25 =25°C
Outdoor transformers class 40 —-40°C

Relative air humidity
Outdoor transformers up to 100 %

Dielectric strength

The diefectric strength of air insulation decreases with
increasing altitude due to Jow alr density. According to

[EC 62271-1, the values of the rated lightning impulse with-
stand voltage and the rated short-duration power-frequency
withstand voltage specified, amang others, in the chapter
“Technical Data” apply to a site altitude of 1000 m above
sea level. For an altitude above 1000 m, the insulation lavel
must be corrected according to the opposite diagram,

The characteristic shown appfies to both rated withstand
voltages,

To select the devices, the following applies:
U= UgxK,

U Rated withstand voltage under reference atmosphere

Uy Rated withstand voltage requested for the place of installation
K, Altitude cotrection factor according to the opposite dia gram
Example

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

GOV T75kVx1.2

Test voltages and insulation level for instrumant transformats

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

» Impulse test (type tast)

* Separate source withstand voltage test {routine test)
= fnduced voitage withstand test (routine test)

+ Partial discharge measurement (routine test)

All transformers correspond to insulation class E, Le. the
maximum temperature rise is 120 °C.
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Partial discharge measurement and standards
Partial discharge measurement Relatively high field strengths appear at sharp edges and
Apart from the tests mentioned on page 14, partial dischar- peaks of metal parts, or also on bubbles and gas inclusians
ge measurements are required for current and voltage trans- in solid or fiquid insufating materials.
fortmers to test the insulation, A partial discharge is to be un-  Partial discharges act like HF emitters, producing a mixture of
derstood as any small, brief electrical discharge appearing on  the most different frequencies, The partial discharge measure-
or in a test object when voltage Is applied. The discharges ment enables an assessment abaut the homogeneity of the - ? :
appeat as soon as the partial discharge fnception voitage of insulating material. Partiat discharge measurements are pef-  *
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.

¥ Current transformers
isolated or impedance and earthed voltage U
earthed neutral transformers R N

1

Systemns with salidly 0.8x1.3 U,
earthed neutral

Standards

srotective and measuring transformers conform to the
foliowing standards:

« VDE 0414 “Stipulations for instrument transformers”

« VDE 0111 “Insulation co-ordination for equipment in
three-phase systems above 1 kV”

» IEC 600441

» |EC 60044-2

+ ANSI 1675 (IEEE)
+ DIN 42600
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Equipment Selection
Ordering data and configuration example

Otder 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 6to 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 responsible
sales partner or the order processing department at the
Switchgear Factory Berlin. The same applies to transformers
eccording to the ANS! stundard,

a: alphabetical
2 345 6 7

Order No.: E@@gg%

Pesitlan: 1

Primzry part
15t position Superior group
Transformers

" Main group
Current and voltage transfarmers
for medium voitage

20d position

3% positon Subgroup

Transformer type

Basic equipment
Design and operating voltage
of the transformer

4t and 5t position

Core data

Design and data of the current transformer

6t 1o 16t position
Design and data of the voltage transformer

&t ta 12% position

M Protective and Measuring Transformers

Order codes

Individual equipment versions, marked with 9 ot Zin the
9% to 16% position, ate explained more in detail by a 3-digit
order code. Several order codes can be added to the order
aumber in succession and in any sequence,

Built-on compenents and special versicns (%)

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-
cfal version is not In the catalog and can therefore not be
ordered via order code, it has to be identified with Y 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,

nh: husmierical
9 10 11 12 - 13 14 15 16 Crder codes

- B
R [N
i | | o

Spectal versions (%)

Initiated with *-7*
Group of 3 after the Order No,
Format:ann

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 selection of the basic type, this
example is continued, so that atthe end of the equipment

selection a completely configured and orderable transformer

results for every product group.

Example for Order No.; Ei"i“

Order codes: ‘:

18 SiemensHG 24- 2009

On the foldvut page we offer conflguring aid,
Here you can fill in-the order number you have
determined for your transformer,




4N Protective and Measuring Transtormers Eq uipment Selectiﬁy
Product overview of current transformers

Current transformer, pasition:

1 2 3 4 5 6 7 ~ 8 9 303112 - 13 14 15 16 Ordercodes
f canstruction according to JECT? Order N

indaor support-type current transformer,

Block-type design,

small type according 16 DIN 42600,

castresin insuiated,

aperating voltage up to 12 kV, 24 k¥ or 36 kv 4 M A 7 Selacton from page 20ff

RHG29-055.eps

Indoor sUgport-type current transformer,
singletumdesign, .-
castresininsulated;

 operating voltage up to.1 23(\:' or24kv: election from page 41ff

© pHEedEDeps

Indoor bushing-type current transformer,

single-turn design,

castresin insulated,

operating voltage up to 12kV, 24 KV ar36 kv 4 M ¢ 2 Selectionfrom page 44ff

RHG24-061.0p5

Indecr ba-f-b[ihary bij_s}i'ln‘g"—typé i:utréht transformer, :
castresininsulated, -~ oo 7T L e s
ge'l ’12kV,24k\p’._nr36kV-

operating Vol Sefection from page 47ff

Cutdoor support-type current transferme,
cast-resin insulated,
aperating voltage up te 12 kv, 24 kV or 36 3y

R-HG24-052.6ps

jlitdoar suppori-ype currehf&aﬁsféffner, .

" sop-assemblytype;; o T et il

~operat Lt 42 KV, 24 KY736 KV and 52 KV
v S

gvoitage Up't

RHG2IOTLEps. T

1) Transformers according te ANS! standard on raquaest

Example for Order No.:
Grdery;f‘cod?




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

45 Protective and Measuring Transformers

4MA?7 indoor support-type current
transformer, block-type design

5th position

Operating voltiga (maximum value}

Pasitfon:
Order No.:

See page 21
_-See page 21
See page 22
‘Seepagg 40 -

6f7th position
Rated shori-time thermal current
1 m

Configuration exampte

indoor support-type current transformer, black-type design
Maximum cperating voltage Uy, = 12 kV

Rated lightning impulse withstand voltage Uy, =75 kv

Rated shert-duration power-frequency withstand valtage Uy=28 kv
Rated short-time thermal cutrent Jy, = 16 kA

Example for Ordar No.: E}’_ﬁ 1
Order codes:

20 Siemens HG 24 - 2009
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40 Protective and Measuring Transformers ‘Equipment SEE%ﬁOH\%
AMA7 indoor support-type current transformer, block-type design

Position:
OrderN

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

i
5 B H
CHECE B
FEER
Dew e w mlwl
g2 @ HE B B B
P ‘@R W W ECH
' R E R EERERESEH
LwWimt o B W BB
B EEBEBESNXHESEHR
L E W'HE A EEE
o R EEHEEHE®EHEH-
M w RRE R @
EE @ E E H BB
= CEEEiE R 8RB E
’ ’ B E B : V.‘ﬂ .—
. R E
HEERE
B E @ B E H
m o B EE W
B E E® H@
Ny WoEe e B
E E R EEE
®" BN u R
]
. u "
i i 2 m
SRR Ta'e mow <
W EEMER
E R EEEER
A REHAE R
E W B EAHEE
E i owlEi e E W
meEHEE AW
: CERELE H BCE
¥ E B ESHH
" T "W OE H. BH B
B EEE BN
2% 600 ¥ owE

B Feasible {other combinations on
request)

Configuration example
Indoor support-type curvent transformet, black-type design
(Un= 12KV, Uy =75 KV, Uy= 28KV, [y = 16 kA)

Rated primary current Jpy = 100 A

Example for Order No.
Order todes:




Equipment Selection 4 Protective and Mezsuring Transformers
AMA7 indoor support-type current transformer, block-type design

8 kA
10t to 14th position Position: 1 2
Order No.: FAIEH

4 5 6 7 - 8 9 10 11 12 - 13 14 15 16 Oider codes
i SO P ey ps

5. p. 40

100A 125A 150A Z00A 250A
300 A 400A S00A E0DA 750 A

100GA 1200A 1250A 1500 100 % 2y
CBOATEA S Lo LT RPN 1. Y AR ‘
40A S0A ) . ZGDXIPN
IBOALL L e s 300Ky
207 25A 400X Ly

- . l

IR T S
o
BERER TR
. 5 ; :
‘ - -« R
B Feaslble (other combinations en request)
Configuration example
indoor support-type current transformer, block-type design
(Upy = 12 KV, g, = B KA, Joy =100 A)
Thermal strength 100 X Jpy
1 core class 5P; instrument securlty factor 10; rating 30 VA
29 core without

Exarnple for Order No.:
Order codes:

22 Siemens HG 24 - 2009




40 Protective and Measuring Transformers Equipment Selection
’ 4MAT indoor support-type current transfarmer, block-type design

8 kA ~ with primary multi-ratio
10% to 14 pesition Posttion: 1
Core versions Order No.:

13 14
ey

Order codes
sl

X100 A 9% 125A 2x150A 2x200A 2X250A
DI00R ZiA00A XBOOA ZXEODA | 100k

IXEDA.- 2575 A TR L P
2x40A 2X50A N . o 2000w
30A, T T AT 300K

(2X20A X5 , ACOR Iy

I
B

P10 5

alE
N

o N R
05 FS5 10 I A
T as NI N
30 |- I -1
1 PSS A0 B .0 E B B
15 g & .-
35 ; W ER o E

H e R E

Wi mE

LI

15 -
o .30 )
1P W0 5 "

-
e R
‘momin CHE

mEo BERH ETRNEYADAA W E M E.E EB R NE B

cOs- w8 =8 R — mmEromEEEE

. w
oO0® E ».®

R

B
B

P
a

[ Notfor 2x40

]
]
]
o
-]
2
=
]
|
5
-]
]
-]
=
]
g

. T ek L =

8 Feasible (other combinations on request) A

Conffguration example

Indoor suppott-type current transformer, black-type design

(U= T2V, iy = BKA, Ty = 2x 100 A}

Thermal strength 100X Tpy

13t core class 1; Instrument security factor F55; rating 15 VA

20d core class 10P; aceuracy limit factor 10; rating 30 VA




Equipment Selection 4M Protective and Measuring Transformers
4MAY indoor support-type current transformer, block-type design

T12.5 kA
10% to 14t position Posten: 1 2 3 4 10 11 12 - 13 14
Core verslons : DEHIE P T BRI Hiel

125A 150A 200A 250A 3004

400A 5004 600A 750A 1000 A

120071250 A 150

SBeAT T
754
50A G0A LT
404

Lo asKdoa
20A

1° 10 5

‘05 F5 5

05 FS5 5

1 B35 s

1 FSS 5
' 10
!
. 157
15 30
) e300 T e
R Feasible {othar comblnatians on request)
Configuration example
Indoor support-type current transformer, block-type design
(U= 12 KV, Jy = 125 KA, Ty = 10D A)
Thermal strength 150 x fpy
t core class 10P; instrument securlty facter 10; rating 5 VA
2 core without

Example for Order No.:
Order codes:

24 Siemens HG 24 - 2009
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AM Protective and Measuring Transfonmers Equipment Selection
4MA7 indoor support-type current transformer, block-type design

12.5 kA - with primary multi-ratio
101 to 14t position
Core versions

8 9 - 13 14 15 16 Order codes

125 A X150 A 2X200A 2X250A

. 7x30DA Zx400A 2XS00A 2x600A 100% Iy
oA T T w o T50xTy -
75 A . ) 200% 7y
CoxBOA 2X6OA_c 0 lo D fa T 300w
mABA o : 400% k-
-2x25 A 2430 R - ©T 500%ky

2X20A 800K Ty

02 Fs10

o5 Fs w0

Tage e

b *®

TELE-R

WHw

SRR T “"mmm
05 F$5 5 5P 10 5 ] BE 6 8 8 E E
- Coqet LA T mid B m
15 15 i B o=

307 2300 B E

5 L] H 'H -] I "

95 FSS . 5

1

il 20 TIB0N e E L ER
B Feasible (other combinatiohs on request)

Configuration example

indoor suppart-type current transformer, block-type design
(U =12 KV, By = 12.5 kA, Ty = 2X 103 A)

Thermal strength $50 X fpy

1%t rore class 0.5; instrument security factor F55; rating 15 VA
20 core class 10P; accuracy Hmit factor 16; rating 15 VA

Example for Order No.:
Order cades;




Equipment Selection 4M Protective and Measuring Transformers
AMAT indoor support-type current transformer, block-type design

10% to 144 position Poslion: 1 2 3 4 5 6 7 - 8 9 10 11 12 — 13 14 15 18 Order codes

Core version 8 Thlt Eg{g@%g HYETY

d d, =%
W A

"200A Z50A 300 A 4D0A 500A G00A 750 A BOD A

1000 A 1200A $250A 1500A 2000A 2500A 00X Sy
ABAISOA ST T T ey
100 A y 200 % Joy

~60A 75 A - T 300 kT

_A0A S0A

< BDA T Ta
[/A

R T O A

! .2 StL L
g B 0.2 Fs10 10
i 05 Fss 10
- 30 e
1oUFss a0
15
. <30
5 10 5
R RO
15 - -
I ' FEREI
0P 10 5
15
R
0.5  F55 E)
S5
A _.u 30 v
05 FSS 5 10
15
L 3o
1 FS5 5
19
15
1 F5 5
T .10
10
s
15
RS- R ' S
= Feasibje {other combinations an request)

Configuration example

indoor support-type current transformer, biock-type deslgn ﬂ{gﬁ!%ﬁﬁ] .
{Un=12KV, Iy = 16 kA, Ty = 100 A} il
Thermal strength 200 X Ipy

9 core class 0.5; instrument security factor FSS; rating 10 VA
2nd core class 5P; accuracy limit factar 10; rating 16 VA

Example for Order No,:
Order codes;

26 siemens HG 24 - 2009




AM Protective and Measusing Transfonners : Equipment Selection
4MA7 indoor support-type current transformer, block-type design

PR

16 kA ~ with primary multi-ratio
10t to 14% position Position;
Core versions der No.:

2x200A 2x250 A 2xX300A 2x400A

25004 2¢600A 0 100y
ComATEA P IB0A S F T T T 150xde
21004 200 % kg
CooxBOABIEA - oL 300k
PxA0A ZXB0A .. 400Xy
L TESTE LR T oy
BOOX fry

~ 1 1000% Iy

0.2 F510 10
N - : 5
05 FS5 10 - ]

y

P Em® EEHDRE @ EREHEE 2R EEE R

. E . R
W E SiEE RE.EE
" om

€ B B E
Ii Y -..‘
B oH N
3 W
- |
. e
urEE
. mEE
B8N
BN
B B
et 300 30 LB
B Feasible {other combinations on request)
Configuration exampie
indaor support-type current transformer, biock-type design
(U =12 KV, Ty = 16 KA, Ty = 22100 A)
Thermal strength 200 % Tpy
15t core class 0.5;-instrument security factar FS5; rating 10 VA
2 core without
Exampte for Order Ne.:
Order codes
A




Equipment Selection 4M Protective and Measuring Transformers
4MA7 indoor support-type current transformer, block-type design

20 kA
10% to 14% pasition
Core versions

i Ayt

T200A 250A 300
1000A" 12004

i )
A 400A 500 A 600A 750 A
15004 2000A 2500 A

- 50A T T
100A 1254 200 % Jpy
TESAT et e T T e T 300k
SOA 60A _ ‘ 400 Joy
AT e Sy
304 BOG X Ty
CBBAL T e T TN e 000k gy

10 10 N
I R

5 10

m om0

20
1. FS5 10 :
15 .
T30 ek

P 10 5 o
vl ael u
: 5 R Ew
LT B0 Camem
0.5 Fs5 5 5P 10 5 ] HE % BN
o .7 10 LN N
"

100 L

10 RS |/ EFRTR BTN

10 15 |

s AS T TE e L e
15 30 oK

0. 0L E L

R Feasihle {other combinations on requesty

Configuration example

indoor stpport-type current transformer, biock-type design
(U = 12 KV, gy = 20.KA, Jppy = 108 A)

Thermal strength 200 x Iy

* core class 1; Instrument security factor FS5; rating 10 VA
2 core class BP; accuracy limit factor 10; rating 15 VA

Example for Order No.;
Oxtler codes:

28 SiemensHG 24 - 2009




A% Brotective and Measuring Transformers Eq uipment Selection
4MA7 indoor support-type current transformer, block-type design

20 kA - with primary multi-ratio
10t to 144 position |
Core versions

XI00A 24250 A 2x300A 2XA0CA

245004 2X600A C L oxtm
DRABOA -~ e L 50Ty
2% 100A 2x125A B 200 % foy
a7EAC T T 300y
_2xS0A 2BOA L Aoy
ZXd0 AT BT e LT 500Ky
2304 . 800xIw

wash 000K fey

1 1 5 ‘m e B

Fs10 ® -
a5 F5 10 uoEEom
e By L CRCOU RS
30 B EEH

1.5 FSs. 10 ENER®
15 B wEE
1Y @ B
5p 10 5 R B 3
e LIS
15 iR ]

|

a

LB
MM EBE®ER MR ESEE®RHEREE B

m,

L4

1 FS5 10 5 ®H B B E B s
i RO EEE
15 H R

: 15 L B

- 30.;. iy
o Feasibie {other combinations on request)

Configuration example

indoor support-type current transformer, block-type design
(U= 12 KV, Iy, = 20 kA, Jpy = 2x 100 A)

Thermal strength 200 X Jpy

15t core class 1; Instrument securlty factor FS5; rating 5 VA
2rd core class 10P; accuracy limit factor 10; rating 5 VA

Example for Order No.:
Order codes:

=




Equipment Selectian 4M Protective and Measuring Transformers
AMA7 indoor support-type current transformer, block-type design

Order cudes

?3 14 15 16
T P

t0th to 14th position Fosio: ¥ 2 3 4 5 6 7 - g 3 1011 12 -
Core versions I T G e b e e i e

2504 300A 400 A 5004 600 A 750A
1000A 1200 A 1250 A

.ZQOA .
125A 150A
100A-
75A
S0AGOA
40h

Fs10 10
JFss 10 - L
1 ; ‘,‘Apss.".‘.jg
15
R
5
U P s RO
1P 10 3 ]
S R ISR
RO |+ N A
05 Fs5 5
ST
CIEE T 30t
05 FS5 5
)
5
1 Fs5 s
Sl e
10
S5,
15
SN 1
Yo 5
R L
10
15
i5
R Feasible (other combinations on request)

| 53 D
-
o

Configuration example

Indoor support-type current transformer, block-type design
(Wi =12 RV, Iy, = 25 kA, Ty = 100 A)

Thermal strength 300 x Jpy

1 core class 10F; Instrument security factor 10; rating 15 VA
2nd core without '

Example for Order No.:
Order codes;

30 siemensHG 24 2009



41 Protective and Measuring Transfarmers Equipment Selection
4MA7 indoor support-type current transformer, block-type design

25 kA — with primary multi-ratio
10t to 14t position pasition: 1
Core versions Order No.

2 3

4 5 6 7 - 8 9 1011 12 - 13 14 15 16 Order cades
- Sy, o iy

gLh,

2¢250A Z¢300A 2x400A 2x5 00A . _100xTw
CaxeooAcl T L EPEEEENE |- Py S
2125A 21504 . 200xty
-, 2,‘”00 A : 7_’.57,'.‘.. o Al :. ‘ * - o 300)“;‘“
CWIEA L. 00X T
© 2x50A ZxE0A D00 X Ty
240 A 800 %y

‘0.2 FS0 19 -

a5 Fs ot ... W

-
wn
[ ]

o EENE B R

o0 s LR

EE WM E E DN EHE

AN.JP' 1-9 5 a B ¥ uH

05 PS5 5 5P

v 05 S5 5 106

TR |
15 . o3
(%, Fs5 5 e 30 5 B BEE
' 10, A [ R A AIA-I
]
H

. 10_ 15
85 LTS

15 30
a0 il 230 0 i e e

| Feasible (other combinations on reguest)

MwEmMEEZEENEEEADRD RN RS R B BB RROEWE-HE

Configuration example

Indoer support-type current transformer, block-type deslgn
(U= 12 KV, Ty = 25 XA, Iy = 2X 100 A)

Thermal strength 360 X Tpy

13t core class 10P; Instrurment securlty factor 10; rating 15 VA
2nd core without

Exampie for Order No.:
Order codes:




Equipment Selection 4M Protective and Measuring Transformers
4MA7 indoor support-type current transformer, block-type design

A

31.5 kA
10% o 14% position
Cote versions

40DA S00A GO0A 750A 1000A 1200 A

12504 1500 A 2000A 2500 A

50A 3004 . o

200 A

- 125A 150A.

. 190A ‘

LTEA
60A

SoAL
4B A

10
15
‘! 5
30~
B Feasible-(other comhinations on request)

Configuration example

Indoor support-type current transformer, block-type design
U = 12KV, Ly = 315 kA, Loy = 100 A)

Thermal strength 400 X Tpy

1# core class 8.2; instrument security factor FS10; rating 15 VA

2n core without

Example for Order No.:
Order codes:

32 SiemensHG 24 - 2009




40 Protective and Measuring Transforiers Equipment Selection
4MAT indoor support-type current transformey, block-type dasign

31.
10th to 14% position
Core versions

X300 A 2x400A 2X500

Cos0A 300A . T F . .
200 A o 200 % Ty
125A 504 & o T ’ s 300K fy .
100A ) . 400X Iy
TFSA I ) © o 500xky
60 A *r ] ] 600 X Iy
spA  ro L o s 5 800Xy
W08 1000 X dpy

o =
um o=
B o
B w o
L} "
L
B =
‘W BB
" L
o e
EE ¥ ud
- S0 mee
0P 10 5 HE E W HEBEE®R
st '10-- R . o . € §E
15 EEwMEEEZ
S -30 B 5 B E W
05 Fs5 5 B W2 B
LT e SEE ELE R
i W
L i,
0.5 F55 A s B H
S s R
B HE
. L oW E
1 Fs5 5 5P E EHHEHBEBEDRZEHS
IR | IR B E B E®
10 &t @ EH
157 W-a H @
BB
1 F55 B H
Lo ';:-<:.
B n B
: S Eem
) I
- L30T Bw

W Feasible (other cornbinations on request)

Conflguration example

indoor suppart-type currant transformer, block-type design
Uy = 12 KV, Ty = 31.5 KA, Jpyy = 2x 100 A)

Thermal strength 400 % Ty

15t core class 0,5; instrument security factor FS5; rating 5 VA
and care ¢lass 10P; accuracy limit factor 10; rating 5VA

Example for Order No.:
Order codes:



Equipment Selection ‘ 444 Protective and Measuring Transformers
4MA7 indoor suppaort-typé current transtormer, block-type design

40 kA
10% to 14t position Paosiios 1 2 3 4 5 g

- % 9 10N 2 -
Cote versions ; TR :

‘%3 14 15 16 Order codes

A00A S00A 500 A 7504 1000A
1200 A 12504 1500;« 2000 A_2500A 100 % gy
;3004 R B N R TR A
200A 250A
CAS0A; e e
J00A 1254
TL7BA.
GOA
EBA

92 F10

IR S
05 FS5 10
157 .
- 1
17 PSS 10
i5 ‘
TR AN
510 5
P “16‘;_’.‘-:;
15
L 30+
10P 10 5
;0.‘ "
15
K o .30
0.5 Fs5 5
R
15
PPN
JO5 Fs5 5 oe
15
. 3_0-'
J Bs 5
: SR
10
S5
5
ST 30
1 Fs5 5
) ‘?G
‘g
15
S 30 i
B Feaslhble (other combinations en request)

HERN AR SR TR

Configuration example-

Indoor support-type current transfarmer, block-type design
(U = 12 KV, Iy, = 40 KA, iy = 100 A)

Thermal strength 404 x Iy

1%tcore class 1; Instrumant security factor FS5; rating 5V
2nd core class 5P; accuracy limit factor 10; rating 5 VA

Example for Order No.:
Order codes:

34 Siemens HG 24 2009
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AW Protective and Measuring Transformenrs Egquipment Selection
4MA7 indoor suppart-type current transformer, block-type design

40 kA - with primary multi-ratio
10t ta 14% position sosition:
Core versions der No.;

eng]
. A x50 e e . MO0
wE0OA L LT S AS0Xhy
2x200A 2x250A , _ ‘ 200 %y
T P R 1 £

201004 2x125A ) . 400Xy
WISA. - et T B00%

800 x Ipy

2X60A _ 7
I (vt P13

T 2A50A.

LR E-ECEMOE'ER AW MM

. e N

Lo 36 ) P a -"77: ‘
0P 10 5 B E E g B ]
SRR LICTN SN N E
15 | | i M o

- Tk 30 - SEw e
05 55 5 5 E® 898 &
IR [ 1 o TR mewlw
15 15 u

o T Yaes T e PR 3
@5 FS5 5 10p A 2 B A
ST e R Wl
15 B

ERTREA RS- R = RV |
1 _{Sﬁ 5.. 5P ‘5. ¥ H o B B HEHE
0. 00l E o oE R,

10 15 mE H

B 15 .15 iE EE

) ]

R e

i FS5 E B E
I T EiW B B

E R E

- I T I

) ]

g RN 3

® Feasible {other combinations on requast)
Configuration example

Indoor support-type current transformer, block-type design
(U = 12 KV, iy =40 kA, Jyy=2x 100 A}

Thermal strength 400 % Jpy

14 core class 0,2: instrument security factor F510; rating 10 VA
274 core without

Example for Order No.: [
Crder codes:

=

=




Equipment Selection 4M Protective and Measuring Transformers
4MA7 indoor support-type current transformer, block-type design

50 kA

10 to 14t position Pasition:
Core versions

2 3 4 5 6 7 - 8 9 101t 12 - 13 14 15 16 Ordercodes
A T =y : TFEERT =

500 A GQDA 750A 1000A 1200A 1250A 1S00A

20004 2500A o 100%)y
400 A . T RN i ' A
B0A 300A 200 Iy
A T A0
125 '5.‘,1,59'“ 400 x by
CUID0A. - T . “
75 A
E0A

10
Lo s
05 S5 10
ST, 15-
. 304
1ESs e
15
PR 3:05.,' S
14 .‘iD S.
15
. 3D
1P 10 s
BRI )
15 ,
. :_“'30‘--“"
05 FS5 5
LT -1t0‘
15
A T30
05 Fsk 5
15
e a L
1 FS5 5 5P
Ce L e
10
s
m
T OF5 5 top
. o 10 Y
15,
15
B Feasible (other combinations on request)

s

Conflguration example

Indoor suppari-type current transformer, block-type design
(U =12 KV, 2y, = 50 KA, oy = 100 A)

Thermal strength 500 x

1%t core class .5; instrument security factar FS5; rating 5 VA
2™ core ciass 5P; accuracy limit factor 10; rating 5 VA

Example for Order No.;
Order todes:

36 siemens HG 24- 2009




4M Protective and Measusing Transformers Equipment Selection %
AMA7 indoor support-type cusrent transformer, block-type design —_—L

50 kA ~ with primary multi-ratio
10t to 14t position Position; 1 2
Core versions Order No.:

100 Ty |

TIXA00K . B R 150N T
2¢250 A 2% 300 A o 200% Ty
SRACOAS - s el v e T T 300%
AI2SA 2A050A 400 % Fpy
- 2100 A s B0 .
2KTIEA L 800 X Ty
CwSOABEBOAT o Toat R LT 1000

SEREERERRE -}

FE MEEHEREHEE E.R.

[ RS-

SER IR 30,
R Feasible (other combinations on request)
Configuration example

Indoor support-type current transformmer, block-type design
(U =12 KY, I, = SO KA, Joy = 2x 100 A)

Thermal strength 500 X.Tpy

1% core class £.5; instrument sacurity factar F55; rating 5 VA
2™ core class 5P; accuracy limét factor 10; rating S VA

Exampie for Order No.:
Order codes

54/00s 37 |
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Equipment Selection ' 4M Protective and Measuting Transformers
4MA7Y indoor support-type current transformer, block-type design

63 kA
10t to 14t pasition Position: 9 10 11 12 -
Core versions E :

13 14 15 18

Crder codes

750A 1000A 1200A 1250A 15004 2000A 250
ac0A . a , Xh
TB0A I00A - T ST T g
ZDDA o o : 400)(}3,“‘
TZRAMS0A LT T B0y
100A 800 X

A L L 100D e

$ 150X Iy
200 % Iy

o5 k5 w0 T T wx

5 10 5 EE

EEE N EE AR RN RN
AR EE R EW N R R momp

P10 5

05 S5 5 s 10 5

Cimimmi

MCERE N E E Y N o,

05 FS5 5

1 F5 5

5 " mm
g L e omy

=
o z

0 s o
CTas L v s R g

15 _ 30

. R R |
R Feasible (other cornbinations an request)

Configuration example

Inloor suppart-type eurtent transformer, block-type design
(U= 12KV, Jy, = 63 kA, fpy = 100 A)

Thermal strength 800 X Iy

1% core class 0.5; instrument security factor FS5; rating 15 VA,
274 core without

£xample for Order Mo,
Order codes:

38 slemensHG 242009 -
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4 Protective and Measuring Transformers Equipment Selection
4MA7 indoor support-type current transformer, block-type design

63 kA — with primary multi-ratio
10t to 14th position Position:
Core versiohs Order No.!

12 3 45 6 7 - 8 9

16 11 12 -

e __,.E..j‘tﬁ?‘m
T T 200k

., 200/

R i AD0X Ty
_ABAZIOA ... S0Cxlw
' e ‘ T BOOX foy

2100 )
000 % Tpy

05 FSS

510

‘HORIE SN EE®MBN s'w @ m:
Eomalm fE RN ENEN B EipE R e

. 00 . )
16 10 5 [ I ] -@W B |
E u
05 5 10 5 u s
T :1‘0 - : !"’A
15
0.5 85 5 1or 10 5 & Ea@mn
ST T e N ‘@ BB
15 15 L]
- g 30 con
1 Fs5 5 : 10 5 | B 2 EH
R [ T 10 4w
10 15 o HoEd
EERIEBAIR S LIRS I B

1 Fs5 5 10 10 3 -] HE E B E
IO T T SVSANNRERTA | ISR I
Lo . 15 ,mmE
SART T T s ¢ T oww
- 30 -]
R | KA :
B Feasible {(other combinations on request) [ Notfor 2x125A

Configuration example

Indoor support-type current transformer, biock-type design
(U= 12 KV, I, = 63 kA, Iy = 2x 100 A}

Thermal strength 800 X Ipy

1%t care class 0.5; instrument security factor FS5; rating 5 VA
24 gore class 10P; accuracy fimit factor 10; rating 5 VA

Exarnple for Order No.:
Crder codes:




Equipment Selection

40 Protective and Measuring Transformars
4MA7 indoor suppert-type current transfarmer, block-type design

15t position

Pasition: 1 2 3 4
Rated secondary current A

o Without 20d core
SR T e Wit 2vd core
1A
BA
1A
Bar

16t position
Additional features

SG Hz, VDE marklng

50 Hz, IEC marking. :
30 Hz, YOE marking WJth approval ') ) o

"EGHZ,IECmarkIng T R
Further not listed speciaf versions {only after consultatlon w:th the

order processing department in the Switchgear Factory Berlin),
!nformatlon addltlonally in dlear text

1) Only for class 0.2and 0.5

wnh routme test certiflca%e In GermanfEnghsh
With capacitive layer for vaftags detecting system T Bkv.
10kV
1SRV L

ff‘ferentlal earth fault balance m protectlcn core
;Dther special wérsighs ah request . i

Configuration example

Indoor support-type curtent transformar, block-type design
Maximum operating voltage U, = 12 kv

Rated lightning Impulse withstand voltage U, =75kv

Rated short-duration power-frequency withstand voltage Uy=28 kv
Rated shori-time thermal cuzrent Iy = 63 kA

Rated primary current Joy = 2x 100 A

Thermal strength 800 X Iy

15t care class 0.5; instrument security factor FS5; rating 5 VA
20 core class 10F; accuracy limit factar 10; rating 5 VA
Rated secondary current 1%t core 1A; 20 core 5A

Power frequency 50 Hz; marking according to IEC

With routine test certificate In German/English

With capacitive fayer for voltage detecting system 10 kv

Example for Order No,:
Order codes:

40 Siemens HG 24 - 2000
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484 Protective and Meastring Transformers Equipment Salection Q
4MB1 indoar support-type current transformer, single-turn design

4AMB1 indoor support-type current
transformer, single-turn design
5t position Posliion: 1 2

Operating voltage (maximum value) Grder No.

See page 42
See page 42 -
See page 42
See page 42
See page 42
Ses page 43
See page 43
See page 43

- 6W/7t positien
Rated short-time thermal current

150
200
250 _

T300 L LT s
500

gih/ath position
Rated primary current

1500
2000
2500
36007
4600
L8000 L YITooT OnlyaMBI3 Tl
6000 Only 4MB13

B Feasible (other cormbinatians on request)

Configuration exatmple
indoor sipport-type current transformer, single-tum deslgn
Maximum operating voltage Uy, = 24 kV

Rated lightning impulse withstand voltage U, = 325 kV

Rated short-duration power-frequency withstand voltage Uy = 50 kV
Rated short-tfime thermal current 7y, = 300 kA

Rated primary current Iy = 3000 A

Examnple for Order No.:
Grder codes:




Equipment Selection
4MB1 indoor support-type current transformer, single-turn design

4k Protective and Measuring Transfermers

10t% to 14t position
Core versions

Position:
Order N

Seelpagé 43
See pagé 43

500A 20004 2500A 3000 A 4000 A
5000 A 5000 A - 100 X

e

57 i0 30

Configuration example

Indoor stipport-type current transformer, single-turn design
{Uy= 24KV, Iy = 300 kA, fpy =3000 A}

Thermal strength 100 x Iy

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

Example for Order No.:
Order codes:

42 Sismens HG 24 - 2009




Equipment Selection

&l Protective and Measuring Transformers
4MB1 indoor support-type current transformer, single-turn design

15th position Positlon;
Rated secondary current Order No

| Withow 2 core
", Viishout 27 core
1A
B
5A
1A

16t position
Additiona) features

_50Hz, VDE marking
50 Hz, IEC marking- _ ‘
50 Hz, VOE marking with approval

6GHy, ECmarking = .-
Further not listad special versions (only after caonsultation with the
order processing department in the Switchgear Factory Berlin).

Information ad itionally in clear text, )

1} Oniy for class 0.2 2nd 0.5

Speclal versions

With routine test certificate in German{English
" Other speclaf versionson relest R

Confiyuration example

Indoor suppart-type current transforrer, single-turm: design
Maxirum operating voltage U = 24 kV

Rated Hghtning impulse withstand voltage U, =125 kv

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

Rated primary current g = 3000 A

Thermal strength 100X Jpy

1%t core class 0.5; instrurmnent security factor FS10; rating 30VA
20d core class 5B accuracy fimit factor 10; rating 30 VA

Rated secondary current 1% core 5 A; 2% care 5 A

Power frequency 60 Hz; marking accarding to 1EC

Example for Order No.:
Order codes:



Equipment Selection 40 Protective and Measuring Transformers
4MC2 indoor bushing-type current transformer, single-turn design

. ¥ . -

%%ﬂ

B

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

5t position

Operating voltage {maximum value)

Pasiion: 1 2 2 4 5 5 7 - 8 g 1p 1112 - 13 14 15 15 Order codes
T 3t

Odrio TR

1 ow o n W ow v i@
<+ T & S F ¢ 5w
¢ @ @ o a4 o at
O O [=r S = )] =]
T w @ @ mow m o
a o o O o o o [+
[ TR LA T o0 g w ©
VA TR T) ¢ O d g i
o o V]U}V'Irl-ﬂ wvi

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

Configuration example

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

Rated lightning impuise withstand valtage U,=170kV
Rated short-duration power-frequency withstand voltage Uy = 70 kW
Rated short-time thermal currant Jy, = 50 kA

Rated primary current Joy = 500 A

Exarnple for Order No.:
Order codes:

A4 siemens HG 24 2009



Al Protective and Measuring Transformers Equipm ent Selection
AMC2 indoor bushing-type current transformer, single-turn design

i

10t to 14t position Posttion:
Core vetslons Order N

3

See page 46
See page 46
See page 46

150 A 200 A 300A 4604 S00A 60DA BUDA
1000A 1200A 1500A 2000 A 2500A 300CA 100k T

b

FSi0 10 E B E R &
s m'm.m- @ B
05  F55 15 B E B E
ISR RN
05 Fst0 15 =
R AR -+ I BoE BB
» 3 H R 3 EME
R 1. '"IF_S:‘O. S =
0P 10 E R RN E
POy ‘M B R oa®
. 4 B EHEH
0z  Fs10 10 30 E B EE R
30 R & & B B
0.5 FS5 107 - 15 @ W @
30 H g 2 3
e
6¢ ¥ E RN
05 - FS10: i 15010 10 15 - DL i
15 _ 30 =
1 Fs6 .15 o - 10 15 . R @ E A
15 30 B E M N
L3¢5 .. 30 m.oEEEE
. 30 _ 60 EEEE
IR 31 A 1 R T S AR s
-8

30

B Feasible {other combinations on request)

Configuration example

Indoor bushingtype current transfermer, single-turn design
(U =36 kV, Iy = 50 kA, Iy =500 A)

Thermal strength 100 % Iy

18 core class 1; instrument security factor F55; rating 30 VA
204 core class $0P; accuracy limit factar 10; rating 30 VA

Example for Order No.:
Order codes:

* of H

a { i

24, 2009 _}"5 !
.t ._ . ,

o



Equipment Selection 48 Protective and Measuring Transformers
4MC2 indoor bushing-type current transformer, single-turn design

15t position Pasttian:

9 10 11 12 - 13 34 15 16 Order codes
Rated secondary current R e

~ Without 2nd core

Y R PTIN W"‘???E‘.Ezf'f‘c‘,“:@': -
1A , 1A
SA < T T sas
1A o 5A
CBAL T T

16% position
Add:tlonal features

) 50 Hz, VDE markmg

- 150 Hz, fECmatking ©.

. 50Hz, VBE marking wnth approval 1
. 60Hz, IEC marking - .

Further not fisted spedial versions (only after ccnsultatlon w;th the
order processin department In the Switchgear Factory Berlin),
) Informatlcm ad ztlonallyln clear text

1) Only for class G.Z and 0.5

Special versions

Configuration example

Indoor bushing-type current transformer, single-turn design
Maximum operating veltage U, = 36 kv

Rated lightning impulse withstand voitage U =170 kv
Rated short-duration power-frequency withstand voltage U, = 70 kv
Rated short-time thermal current Z; = 50 kA

Rated primary current Iy = 500 A

Thermal strength 100 % Iy,

1% care class ¥; instrument security factor FS5; rating 30 VA
2 core class 10P; accuracy limit factor 10; rating 30 VA
Rated secondary current 15t core 5 A; 204 core 1 A

Power frequency 50 Hz; marking according to VDE.

Example for Order No.;
Order codes:

46 siemens HG 24 - 2009
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Equipment Selection ‘-—é:;.
4MC3 indoor bar-primary bushing-type current transformer

4 Protective and Measuring Transfonners

4MC3 indoor bar-primary
bushing-type current transformer
Stk position

Positton: 1 2

Operating voltage (maximum value) Order No

See page 48
See page 48
See page 43
See page 48
Ses page 49
See page 4%
Sea page 49

&th to 9% position
Rated shori-time thermal current/
Rated primary current

Configusation example

Indoor har-primary bushing-type current transfermer

Maximurm operating voitage Uy =12 KV

Rated lightaing impizlse withstand voltage U, = 75 kV

Rated short-duration power-frequency withstand valtage Uy =28 kV
Rated short-time thermat current Jy, = 400 kA

Rated primary current fy = 4000 A

Example for Order No.:
Order codes;




EquipmentSelection 4% Protective and Measuring Transformers
4MC3 Indoor bar-primary bushing-type current transformer

10t to 14th pasition . Order codes
Core versions R = g iR Iy

A

_ See page}%ﬁ?

2000A 25004 30004 4000A 5000 A
(6000 A B000A 10060 A

02 FSig

0.5 FS10 15
STl 30 A
1 FS10 30
60 - -
10 10 30
Loren
1P 20 60

JEon

05 FS10 15 10P 10 30

PN
15 10P 20 69
1 £S10 60 10P 20 100
1P 1pe0 - T
10P 20 6D
_"._’._::1QD. PRI

05 FS10 15 10P 10 30 10
A P50 300 10P 220760 10p .
0.2 FS10 15 0.2 F510 30 10p

0.5 F510 15 30,
02 FS10 30 1 F510 60 10P

05 F510 30, Y. eD LS

1 F510 30 60

0.2 FS10 30 1 F530 6D..10P 1D 60 '
0.5 F510 30 60 60 _

1UFS10030 7 T s0 U U 0 e

® Feasible {other combinations on request)

Conflguration example

Indoar bar-primary bushing-type curent transformer

(U= 12 KV, fy, = 40D KA, Ty = 4000 A}

Thermal strength 100 % Jpy }

1% core class 0.5; instrument security factor FS10; rating 15 VA-
2 core class 0.2; strument security factor 516 rating 30 VA
3+ cate class 10F; accuracy mit factor 10; rating 30 VA

Example for Order No.:
Order codes:

48  stemens HG 24 2009



»@
LS
AM Protective and Measuring Trensformers Equ‘fpment Selection _/§
4MC3 indoor bar-primary bushing-type current transformer T =

14 15 16
et

e p A e

15th position
Rated secondary current

1A Without
AT . Withour B Withsut
14 ., Without ~ Without
- BA “Without- - " “Withaut
1A Witheut Without
BA ~withdur < - Without
1A 1A Without
SA 5A . .t Without
1A 14 1A
5A A .o BA. _
16t pasition
Additio

.. 50z VDE marking
. 50z, ECmarking:. - /.

50 Hz, VDE marking
- 0z ECmarking: ¢ . . : s Col
Further nat listed special varsicns {only after consultation with the

order pmcessiné; department in the Switchgear Factory Berlin).
information additionally in clear text.

1) Oniy for class 0.2 and 0.5

approval ¥

Special versians

With routine test certificate in German/English
" Size-(for specification sea the following pages) "~ .- - 17
12
g
22
310
, N
CE T e
. ) 42
Boed T ST s T
52
E1
(4

73
. Othar spacial vezsions on request o

Configuration example

Indoor bar-primany bushing-type current transformer

Maximum eperating voltage Uy, =12 kY

Rated lightring impulse withstand voltage U, =75 kV

Rated short-duration power-frequency withstand voltage Uy = 28 kV
Rated short-time thermal current J;, = 400 kA

Rated primary current Jpy = 4000 A

Thermal strength 100 X Ipy

1%t core chass 0.5; instrument security factor FS10; rating 15 VA
204 core class 0.2; Instrument security factor FS10; rating 306 VA
3Ini core class 10F; accuracy limit factor 10; rating 30 VA

Hated secondary current 1t care 1 A; 2 core 1 A; 3 core TA
Power frequency 50 Hz; marking according to IEC

Size 42

£xample for Order No.: g:
Order codes: |




Equiptment Selection 4M Protective end Measuring Transformars
4MC3 indoor bar-primary bushing-type current transformer

ers?

4MC§2 transform

11,12,
21,22, 21,22, 21,22, 21,22, 21,22, 31,32,
31,32 31,32 31,32, 31,32, 31,32, 41, 42,

F30-65 itz

F40-85 21,22,
31,32

1) Sefection for transformers with rated secondary current 1 A. Sizes far 5 A an requast

50 SiemensHa 24 2009
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Equipment Selection -

4b4 Protective and Measuring Transformers
4MC3 indoor bar-primary bushing-type current transformer

r 4MC34 transformers 1

31,32,
CAC-0A 21,27, 21,22, 22,31, 21,22, 41, 42, 51,52,
F30-0A 31,32 31,32 32,41, 31,32, 51,52, 61, 62,
F40-0A 4z 41,42, &1, 62, 72,73
JAD-CA 51,52 61, 72,73

1) Selection for transformers with rated secondary current 1 A. Sizes for 5 A-on request




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

4M Protective and Measuring Transformers

1) Selection for wransformers with rated secondary current 1 A. Sizes for 5 A on request

52 SiemensHG 24 . 2009
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4N Protective ang Measuring Transformers

C S
Equipment Selection 5
AMEZ outdoor support-type current fransformer

current transformer
1 2 3 4

AME2 outdoor support-type

5t position

13 14 15 16 . Order codes

See page b5
See page 55
See page 53
See page 55
See page 56
See page 56
See page 56

6t ta 9t position
Rated shori-time thermal current/
Rated primary current

Cep o

th to 9% position continued on page 54

-Configuration example

Cutdoor support-type turrent transformer

Maximum operating voitage U, =24 kV

Rated lightning impulse withstand voltage U, = 125 KV

Rated short-duration powerfrequency withstand voltage Uy =50 %V
Rated short-time thermal current Jy, = 15 kA

Rated primary current Jpy =2x 75 A

Example for Order No.:
Order codes:



Equipment Selection

M Protective and Measuring Transformers
4ME2 outdoor support-type current transformer

&t to 9% position (continued)
Rated short-time thermal current/
Rated primary current

Posttlan:
Order No.t f_

13 14 15 16 QOrder codes

PR

See page 55
See page 55
) See page 55
See page 55
See page 55
Sea page 56-
See page 56
See page b6

Configuration example

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

Rated shori-time thermal current 7, = 100 kA
Rated primary current Juy = 1000 A

Order codes:

54 siemensHG 24 - 2009




4M Protective and Measuring Transformers Eqg uipment Selection
,\\ 4ME2 outdoor support-type current transformer Ci\

i3 34 15 16

10t to 14t position Positons
Core versions Order N

g 11 12 - Ordercodes
i 5 5T &

f

See page 56
See page 55

100 fpy

200K

300 % Foy

ap

e

fTrm mimnin )

"

o5

.

e e o C e e e e = =

BT

RERNNEESE NN W

10F

y

0.2 F5ib, 1307 BRo d0nt. 3hs UL
15 30

R ETE N

) ] 10 . 5P 10 30 ) .

EEROEPUE |- SRR || TR

- 0, ... .
B 30, IR R -]

30 -
T RN AL
L300 60

1 7ESs 45T 1ep 10 307 "
) 30“ ) 3c ) o
goi 5 s Tl

HEE mWHMEERAERHEEEE. ErweEEEE @ 8 RE

0z Fsio 15 05 RS 15 5 10 15
15 s 10

e

‘o5 S5 K
. e h:".30"ii‘.7-l

® Feasfble (other combinations on request)

Configuration example..

Outdoct suppori-type current transformer

(U= 24 KV, Iy = 100 kA, Iy = 1000 A}

Thesmal strength 300 x Ipy

1t care class 10P; instrument security factor 10; rating 60 VA
2md core without

3= gore without

Example for Crder No.:
Order codes:



Equipment Selection 4M Protective and Measuring Transformers
4ME2 outdoor support-type current transformer

15t position Posion: 1 2 3 4 5 ¢ 7 os
Rated secondary current Order No.: FZH[TAIE Bl :

1A N Without ) thout
5A° LD Withouts v Wishout -
1A . 1A Without

54 . CBATL et Twithout |
1A Without
1A

16t posltion
Additlonal features

50Hz, VDE marking

* 50 Hz, [EC marking .
50 Hz, VDE marking with approval 1t

. 60HZ IECmarking ~ ~ " -

Further not listed special versions (t')nly after consultation thh the
order ?fUEESS‘I‘;'Ié]. department in the Switchgear Factory Berlin}.
i

Information tionally in clear toxt,

o ate

1) Only for class 0,2 and 0,5

Spedal versions

!g.

i
With routine test certificate in Gerran/Engfish
Size {for specification se= the foliswlnig page

- _Otherspecial yersions an request o

Configuration example

Cutdoor support-type current transformer
Maximum oparating voitage Uy, = 24 kv
Rated lightring impulse withstand voltage Uy=125kv

Rated short-duration power-frequency withstand voltage Ug=50 kv
Rated short-time thermal current £y, = 100 kA

Rated primary current 7py = 1000 A

Therrmat strength 300 x Iy,

1% core class 10P; instrurnent security factor 10; rating 60 VA

20 core without

3" core without

Rated secondary current 15t core 5 A; 2nd core without; 34 core without
Fawer frequency 50 Hz; marking according ta IEC

Size 1

Example for Order No.:

Order cotles:

56 siemensHG 24 2000
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AW Protective and Measuring Transformers Equipment Selection %
4ME2 outdoor support-type current transfarmer Sl.




Equipment Selection 4M Protective and Measuring Transformers
4ME3 outdoor support-type current transformer

4ME3 outdoor support-type current transformer
5th position Posiion: 1 2 3 4 5 § 7 - g
Operating voltage (maximum value) Order No.:  [AREMALERD

15 15

et
ezt

¥
¥
P
:,
h
i

o o O QO = o =
W. 0D RGN E= Ve RN \a
&55 838 &
(= =T =1 [ S = B == o
¥ o 4 0 o o &
LT T 1) 4 a o o @
Vi [N R n

6t ta oth position
Rated short-time thermal current!

Conflguration example

Outdaor support-type current transformer

Maximum operating voltage Uy, = 52 kv

Rated lightning impulse withstand voltage U, = 250 kv

Rated short-duration power-frequency withstand voltage Uy = 95 kv
Rated short-time thermal current 1, = 25 kA

Rated prifmary current Joy = 2% 250 A

Example for Order No.: Ew A
Order codes: 1.,

58 siemensHG 24 2009




4l Protective and Measuring Transformers Equipment Selection Q:'
4ME3 outdoor suppori-type current transformer T\Q_‘

6t to 9 pasition (continued} posiior; 1 2 3 4 5 & 7 - B 9

Rated short-time thermal current/ Order No.: * ] S H

Rated primary current
[

10 11 12 ~ 13 14 15 16

T

[ra—

See page &0
See page 60
Ses page 60
See page 60
See page 60
See page &1
See page 63
See page 61

oip
o,

A,

T I - N L WS N P R '.\J‘-N::‘ -

R B N T
B R oA a0

U B B

ccoos
]

o

&

& a

@
<

oo 300

Configuration example

Outdoor support-type current transformer
(U = 52 KV, U, = 250k, Uy =95 kV)

Rated short-time thermal current Iy, = 100 XA
Rated primary cutrent Joy = 1000 A

Example for Order No.:
Order codes:



Equipment Selection
4ME3 outdoor suppott-type current transformer

4k Pratective and Measuring Transformars

10t to 14% position Posion;: 1 2 3 4 5 § 7 8 9 10 11 12 - 13 14 15 Order codes
Cara versio 2 rw : £ mﬂ{@

See page 61
See ?age &1
See page 6% E

B

3456751015 20 25 30 40

05 06 15 2 25 .
.20 £0 B0 100 120950 200 250300
123,456 8710 1245 20. 30-40"50. 50 80 100

4756 7.5 10 15 20 25 30 40

L1000
R
05 S5 10
. St 1‘5
30
1 FS5- .15
30
JSP 100715
. 30 -
B TR Sl
1P 10 15 .
€0
02 FS107770"
15

S T -
05 FS5 10 =
ST T2 T
30 N oE
oo e e P B
1 5 15 5P 10 30 = nE
S R I TR Oy o IS
) 30 60 =R oE
G.Fs 15 10p 10 0. 0 r (R mR
30 30 ) %R &
. 3. e L SRR Vi
02 FS10 %5 05 FS5 15 5P 10 15 m oW
T - . I
05 FS5 15 5P 1o 35 5P 10 15

B Feasible (other combinations on request)

Configuration example

Outdoor support-type current tansformer

{Upy =52 kV, Iy, = 100 KA, Ly = 1000 A)

Thermal strength 300 x Jpy

75t core class 108; instrument security factor 16; rating 60 VA
2nd core without

I core without

Example for Order No.: ﬁ?
Order codes:

60 SiemensHG 24 . 2008
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4M Protective and Measuring Transformers Equipment Seiectlor%\%‘

AME3 outdoor support-type current transformer

[

154 nosition Position: 1 2 3 45 6 7 - 8 9 10 11 12 ~ 13 14 15 16 Crder codes
Rated secondary current Order No, - BB Fi ;
o3 Ty s

Wlihout

A Wwithout B

ga . wc U giment ©-L T Withowt
1A LA Wathout
A T DI e TN Wit

1A ) 5A Without

“5A: el : 1A o Without .

1A 1A 1A

54 . 1.1 .. . 5A

<

hed

16% position
Additional features

50 Hz, VDE marklng
' 50 Hz, {EC marking |
50-He, VDE marking with appmval 9
i . 60 i-lz EC marklng s

Furfher notlisted spedal versiorss (only afier consultanon thh the
order processing departmentin the Switchgear Factory Berlin).
) Infon‘nan{)n ad |uonaiiy in c%eartext

1) Only for class 0.2 and 0.5

Special versions

~ With routine test certificate in GermanJEngitsh
- —Othe;r speual vefsions nn fequen

Configuration example

Outdoor stpport-type current transformer

Maximum operating voltage Uy, =52 kV

Rated lightning imputse withstand voltage U, = 250 kV

Rated short-duration power-frequency withstand voltage Uy = 95 kV
Rated shart-time thermal current 7y, = 100 kA

Rated primary cutrent Juy = 1000 A

Thermat strength 300 % Tpy

18 care class 10P; instrument security-factor 10; rating 60 VA

24 core without

37 core without

Rated secondaty current 15t core 5 A; 27 core without; 31 core without
Power frequency 50 Hz; marking according to [EC

Example for Order No.:
Order codes:




Equipment Selection 4M Protective and Measuring Transformers
Product overview of voltage transformers

Fosltion:
QOrder No

Voitage transformers,
type of construction according to IEC 9

indoor voltage transformer,

block-type design,

small tyge of canstruction according to DIN 42600,

single-phase cast-resin insulated,

operating voltage up to 12kV or 24 kV 4 M R 1 Selection from page 63ff

RHG24-058,eps

. Indaorvoltage transfarmer,
2 ¢ block-type design,++ - - e =
.-, simiall type of constrictioh sccording to
.. double-phase cast-resin insulated; ™

operating voitage upto 12kV or 24 kv Selection from page 63ff

Indeor voltage transformar,

block-type design,

large type of construction according to DIN 42600,

single-phase cast-resin insulated,

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

R-HG24-053.2ps

+Indoor volagg transfarmey, -

" ‘block-type design, Tl
large type of construction according to DIN 42600,

double-phase.cast-resiv insulated,
- -Opefating voltage up to-12 kV, 24 kvor 38RV,

. R-HG24-064.eps

. Selection from page 63ff

Cutdear voltage transformer,

small type of construction,

single-phase cast-resin insufated,

operating voltage up to 12 kV, 24 kv,

36kVors2ky 4 M § 3 Selection from page 63f¢

R-HG24-065.2p5

. Otdoor voltage transfornef, -
small type of construction, - 7.
- double-phase cast-resin insulated, -
" operating voltage up to 12 KV, 24
3sKVard2kv -0

'Selection from page 63

ﬁ-HBl‘(—OSS_.eég-. ot

Outdoor voftage transformer,

large type of construction,

single-phase cast-resin insulated,

operating voltage Up to 12 kv, 24 kV or 36 XV 4 M S 5 Selection from page 63ff

R-HG24-066.¢ps

OQutdoor voltage transformer, -

- large-type of constroction, -

. HoUblephase cast-resininsulated:. - -
-operating vollage Upto 12KV, 24KV or 36ky -

" RHE24-067.0ps : :

1) Transformers according to ANSI standard on request

Example for Order No,: E‘EH
Order codes:

62 Siemens HG 24 - 2009




s
404 Protective and Measuring Transfarmers Equipment Selection %
Voltage transformers

Maximum operating voltage U, = 52 kV
12 kv Position: 1
50/63 Hz

Order codes

o o W P P~
WO B O W 0

U & 8 a @

oy B o Dy =4

g8 S @ g @

a aac o [-%

o Y o @ o o

¢ @ o 4 4 )

Vi o v w1

; R |
u ]
- Others B B B B
Configuration example
Voltage transformer
Outdoor design, single-phase
Rated primary voltage Uy = 6.6H3 kv
Example far Order No.
Order codes:

3

RO
Siernens HG 24 : 200




Equipment Selection 4h4 Protective and Measuring Transformers
Voltage transformers

Order codes

Posltion: 1 2

i)

See page 65
See page.65
See page 65.‘=
See page 66
See page 67
See page 67

5 =%
24 13.803 & B H
NAREY- L o Som
15 / ]
Cts sl om m
17.5M3 m
’ ComE T ‘
20 W3 |
B R TR R
o 2 NER W 9w =
N Ll 7 i I i i i om
10-20 AR R B W
L1020 - ml L mw w
15-20 N3 =
: im0

Others _

35 W3
‘..35,41 I
20-30 A3
2030 ;1 L
Others T mom

Configuration example

Vaoltage transformer

Outdoor design, single-phase

Rated primary voltage Uy, = 2003 W

Example for Order No.:
Order codes:

64  Siemens HG 24 - 2005




aM Protective and Meastring Transformers Equipment Selection
Voltage transformers

52 kv Position: 1

50/60 Hz

- B 9 1011 12

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

8t position

out auxiliary winding R Y R E B ¥ EE
B e ARSI TN NNt R R
1103 B =
2003 L ‘g,

9t position
Rated secondary voltage

10003 E ®

1907 - o

11003 " |

100, ) RN A PR B
12043 " B = u
120 o T -0 m e wom

Configuration example

Voltage transformear

Outdoor design, single-phase

Rated primary voltage with multhratio Uy = 35N3 kv
Without auxifiary residual valtage winding

Rated secondary valtage Uy, = 110V

Example for Order No.: E
Crder codes:

—




Equipment Selection

40 Protactive and Measuring Transformers
Voltage transformers

10%/11% paosition Podion; 1 2 3 4 5 6 7 -~ 8 9 10 11 12 Ordercodes
Rated output of measuring winding and accuracy class  Grder No.; EL““ EL PR :

- See page 67
See page 67- o

05 100

R X TR T T

oo e

400
02 TE0 X
o5 180
e

Configuration example

Voltage transformer

Outdoor design, single-phase

Rated output of measuring winding 180 VA
Acturacy class 0.5

Example for Order Ne.:

Order codes:

66 siemnens HG 24 - 2009
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41t Proteciive and Measuring Transformers Equipment Selection Q
Voltage transformers l\

12% positlon Positlon: Order codes
Additional feaE."tFl“es Qrder No. HiE o i 3 g
L . '
il
590 Hz, VDE marking B 2 H
- y alw
®E
Eob GG CwiwE
n request - )

Other features o

1) Only for class ﬂ.i;'and 0.5

Additional equipment

With routine test certiflcate
inGerman/English

Conflguration example

Voltage trassformer

Outdeor deslgn, single-phase, cast-resin insulated
Rated primary vaitage With multi-ratio Uy, = 353 kY
Without auxiliary restdual voltage winding

Rated secandary voltage (. = 110V

Rated cutput of measuring winding 180 VA

Accuracy class 0.5

Additional featires 50 Hz, [EC marking

With routine test certificate in German/English

Exampie for Order No.:
Order codes:




40 Protective and Measuring Transforrmers

I B50-+ZOH-E

68 SiemensHG 24 . 2009
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AW Protective and Measuring Transformers

Contents

- Technical Data

) ;.:Current transformers-_

e Dlmensmn drawmgs
o Termmai demgnat!ons '

Voltage transformers;

‘Electrical data, dimensions and we1ght5
D|men3|on drawings
.Termmai de5|gnat|or}s :

R-HG11-0E9, 1

Primary connection terminal of 4MR12 voltage transformer

Electnc | data, di menssons anci welghtsf-

_\E\‘

Technical Data
Contents %

Page

69

77

78
79
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Technical Data 4M Protective and feasuring Transfomiers
Etectrical data, dimensions and weights of current transformers

Dto2x600 1/5

only possible on ' 7 practically
secondary side unlimited
orily possible.on ' :
i - 6000 secondaryside .-
24M  5gh only possible on
secondary side

28

" onlly possibie o
secetidary side

B U AE S JY

50 125 sgep (°0103000 onlypossbleon g g5 ggpyp  practicaly 3 g oeyae o
secondary side Unfimited

. 'éhly:ﬁﬁss!b]}é‘dn- s

5000 32tw1i50 6

practically 4
uniimite

only possible on
secondary side

1) Also possible an request: Uy, = 7.5, Uy= 38 kV and U, =75kv

70 Siemens HG 24 - 2009




Technicai Data

dimensions and weights of current transformers

ansformers

414 Protectve and Measuring Tr

Flectrical data,

ication for 4MC2 transformetrs

.

ize speci

Si

C20-0A

21

jzesiof 4 CId transfa

H30-0A

i1

11

11--

L
L
T

n

11

11
1
11

e

1

11

rEnsfarme

fﬁMC?st

s
erfians

]




Technical Data
Electrical data, dimensions and weights of current transformers

4M Protective and Measuring Transformers

 Dimension drawing 3 .-

72 SiemensHG 24 - 2003




Techn'ica[ Data S

&M Protective and Measuring Transformers
Efectrical data, dimensions and weights of current transformers

4MB12,size b 214

©AMEIZ e, ¢ 2607 475 196
4MB1S 273 - - oAz 300
4MBIE " . 2600 230 8507 2451 425 196

. HE2A.2206 eps

‘ e Upta 1500 A 2%50%10
7 n} & .

A I 1500 A to 2500 A o 2xs0x 0

3 2500 A to 3000 A 2x80x100r3x80x10
= 3000 A 104000 A 3% 80X 100r3x100% 10

HEZ-Et0 e -

- R / 12t0 18
LR AAS U3 L 161832
.. s 295 JBleE2
T a2 EEs L askUl
295 325 401048

(375 . 2957 281032
35t040
~4016.48 -




Technical Data
Electrical data, dimensions and weights of current transformers

230

40 Protective and Measuring Transformers

i 285

'Di}ﬁe_hsi'on"&_kawinéliz a

278 115 255 230

10 370 356
ERIN EERN T T
S10 s
PRy 370 =] “’
40
50
530
530

225
325

600 U deh L la7et MSTUlaEs o, lags ot

74 Siemens HG 24 - 2009

v 3bark,, B0% 10 mm”
£, 3 bars, 100 % 10 mm -,
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4b4 Protective and Measuring Transformers _ Technical Data
Electrical data, dimensions and weights of current transformers

=

e

308

WG247213 5

Bars re-adjustable by 90°

cE 0T S 295, apgs M8k - 28 0 350 - 288 ¢ 3607

Al A0 370 356 115 325 175 313 285
‘2. e Y iae. ¢o-mse. o omse U325 250 288 3607
31 70 356 155 35 - - 285
ap .. 6o 370 - 736 - 955 n3as’ o=l X 360
4110 440 40 o 205 0 430 -, ..T .

Sar FTed T adp 7 Ae0T 08T Tag -l oo o o0

HE24 22 bz

. Diniensioh dra ving

¥ wozeaive |




4M Protective and Measuring Transformers

Technical Data
Electrical data, dimensions and weights of current transformers

HG24-2241 ops i

Bimension draying 17 -

Ha2e2aaeps -

" Dinmiension

 HE2A2251 eps -

' Dimehsion drawing13 -

76 Siemens HG 24 . 2009




AN Protective and Meastring Transformers Technical Data
Electrical data, dimensions and weights of current transformers

20 &

Up to 600

00t 12504 30 e3z- ss7s 299
17501020004 42 672 5575 1280

200010 3000A° 48 692 557.5° . 1290

500 A 30 700 1125 745 1823
Upto1250A .30, ..700 3188 745 . 1823
. 1250102000 42 740 1188 745 1823
3000t 3000A T .45 . 760 1188 745 - 1823
2K 600 A 30 700 1217 745 1823

Cigsm

Dzmensnon drawmg 15 i :
* Terininal'designations of current transformers

1 primary winding

HG24-2216 ops
" OHGMZINT egs

1 secondary wmdlng k |

- dequivaiént.,
: pnmar_\,rwmdmgs‘

H
= -
g

| HBDIReps

A L “with primary miidretic’ -0
1 primary winding K ) N o

J 000-800 ... 200/1A

1-2220 aps
HE24-2221 aps

1 secondary winding

with tappirigs ey g 51
with Se:condary mult-ratio,

highest rated currentat 11 or 54
Fon R,




Technical Data
Electrical data, dimensions and weights of voltage transformers

4 Protective and Measuring Transformers

100Mf3; 110W3;
12003

S
100; 110; 120

100M3; 11043;

12013
J00NE: 11013
20N
+00M3; 110A3;
12013

" 100NE; 110HE:
120M3

100W3:,1 103
20N3"

10013: 110N5;
120M3 400
CgoNE 1 onE; - S

100; 110; 120

100M3; 11015
120M3
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Technical Data Q

4k Peotective and Measuring Transformers
Electrical data, dimensions and weights of current transformers

Fawings for voltage transformers. -

AMRI2 148 220 335 125 270 1
"4MR14- - 478 280 © 357. 150 280 14

Hoza2220 o9

_ AMR1Z 148 220 335 125 270 110 11
. AMRi4: 178 280 N 50 i

R

4MRS2 0 240 342
. AMRS4 . © 225 300 - 370
AMRS4 Y 200 300 324
4MRSE 249 390 395

. HGZ4:2225 eps o

aMREZ 200 2 225 150
. AMRG4 - 225 300 3700 200 ‘TS0 2100 4
L AMR64D 200 260 324 175 225 155 14

f/"/
- Siemenstie24 - 2008 79
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4h Protective and Measuring Transforniers

Technical Data
Electrical data, dimensions and weights of voltage transformers

\.I'\_FL"

HE24-2241 pps o

E HB24224 aps

o Diménsibn.dré\.;\iin_g 210

B0 siemens HG 24 - 2009
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Technical Data

4l Protective and Messuring Transformers
Electricat data, dimensions and weights of current transformers

H&24-2246_en egs

. HGZG:Z;IS,JIJ P

HEZA-2248 g

. HE2A2T eps

' Dimension drawing 24




Technical Data 454 Protective and Measuring Trahsformers
Electrical data, dimensions and weights of voltage transformers

nations of the voltage transformers

=
<
g
==}

10000100V

Unearthed

1 secondary winding

HG24-2231 oy
o
l~d

=
<

C Uneartnad . )

1 sécq;&dgry \)'\rihd.iéig o L
* with tappings . - L

Earthed
1 measuring winding m m

1 muxiffary residuat
voltage winding

10000W3 / 100N3 1 10013V

HG24-2235 eps
HEZ4-2235 eps

82 SiemensHG 24 . 2009




434 Protective and Measuring Transfornmers

Brandenburg Gate, Berlin, Germany

Switchgear Factory Betlin, Germany
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Annex
Inguiry form

Please copy,; ﬁlf In and retum S
1o your Slemens parmer

4ht Protective and Meastring Transformers

Inquiry concerning

3 4MA7 current transformer
[0 4MB1 current transformer
1 4MC2 current transformer
[0 4MC3 current transformer
O 4ME2 current transformer
L1 4ME3 current transformer
1 4MR voltage transformer

1 4MS voltage transformer

Please

[J Submit an offer
Bl Call us
L1 Visit us

Your address

Company

Dept.

Name

Street

Postal codalcity

Phane

Fax

" E-mail

Siemens AG

Dept.

Name

Street

Postal codalcity

Fax

84 Siemens G 24 - 2009

Technical data of current transformer

Othervalues
Operating voltage Ofzky 0 17.5kV 024y
D3skv 0O 52k o_. kv
Rated lightning impuise B 75 kv 0 95kv O 125 kv
withstand voltage 170 kY 3 250 kv O___kv
Rated short-duration power- O z8 kv O38%Y 0 50 kY
frequency withstand voltage O 70kv 0 95kv ao___kv
Rated primaty current O___A Q2x___A
Secondary current O1A O5A
Thermal strength [0 100 X Iy 0 150 % Jy 1 200 % hy
1 300/ O 400 % iy O 500X Jy
£ 600 X Jiyg O 800 % /iy D1000%h,  O___xlhy
1t core O Protectioncore 3 ___ Class [ ___Factor 0___VA
L3 Measuringcore O ___ Class O ___Factor O___VA
2nd core O pProtectioncore O, __Class G, __Futor O __\VA
O Measuringcore O ___ Class -0 __Facior a___VA
34 core £ Protectioncore O ___ Class O___Factor O___VA
[3 Measwring core I ___ Class [3 ___Factor O__.vaA
Technical data of voltage transformer Othervalues
Maximum operating voltage 0O 12kv 24 kv
O 36kv [ 52kv a__ &
Rated kghtning impulse 75k O 95kY O 125 kv
withstand voltage a 170k 0O 250 kv O___kv
Rated short-duration power- 0 28kv 0O 38kv 0 50kv
frequency withstend voltage 0O 70kv [T 95 kv O . _kv
Rated primary voltage O..__kv O.. _ W3
Rated secondaty voltage 0100V 3110V 0120V O__. v
1 100H3 V 0 1eHEY £ 12043V O___h3V
Auxifiary residual 3 Without 01003 v o 1103 01203
voltage winding
Rated output of the G Class 0.2 £ Class 6.5 0 Class §
measuring winding 0O 20VA 0 50VA 00 100 VA a__ VA

Application and other requirements

1 Please check off
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" Descri ption -

Function overview, Hardware .~ .- 30

.Appﬁ(‘:atidns'-i' i i " 4 _'

Construction -~ PETREY

Protectjon functions”

- Functions. -

- Communication; - |

- Sefe&io_z% t"\ab!e. o 14

Typical connections - ST E L ‘ "-"15‘7

_Ty;SicaJvap'plic'a'tiqﬁ%s":-f RS B 17 .

‘Selection and ordering data 19

Connéction diagram. " 24

" Dimensions , - BRRTEEE ' “ 28 o

- You wil] find a detalled everview of the techmcal data
under www slemens comlsmr’otec :
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—== SIPROTEC 78}66°="

Description

Protection functions (continued)
* Inrush restraint
+ Motor protection

« Overload protection

+ Temperature monitoring

*+ Undet-fovervoltage protection

+ Under-loverfrequency protection

» Rate-of-frequency-change protection

» Power protection (e.g. reverse, factor)

+ Undervoitage controlled reactive power protection
+ Breaker {ailure protection

+ Negative-sequence protection

*» Phase-sequence monitoring

+ Synchro-check

« Fault locator o
» Lockout

Fig. 1 SIPROTEC 4 78J66 multifunction protection relay . Auto-reclosure
Control functiohs/programmable logic

« Comtmands f, ctrl of CB and of isalators

« Position of switching elements is shown on the graphic display

The SIPROTEC 75166 unit is a numerical protection, control and « Control via keyboard, binary inputs, DIGS! 4 or SCADA system
monitoting device, designed to use in Medium Voitage and
Industry applications.

SIPROTEC 7566 is featuring the "flexible protaction functions”. Manitoring functions

Up to 20 protection functions can be added according to individ- + Operational measured values V, I, f
ual requirements. Thus, for example, a rate-of-frequency-change .+ pnergy mesering values Wp, Wy
protaction or revetse power protection can be impiemented.

B T
{Description

« User-defined logic with CFC {e.qg. interlocking)

« Circuit-breaker wear monitoring
The relay provides controf of the circuit-breaker, further switch- + Slave pointer

ing devices and automation functions, The integrated graphical
jogic editor (CFC) allows the user to implement its own func-
tions, e. g. for the automation of switchgear (interfocking). * Fuse failure monitor

+ 8 osciliographic fault records

Trip circuit supervision

The communication interfaces support the easy integration into o
modern cemmunication networks. *+ Motor statistics
Communication (bulld in interfafes)

Systemn interface
IEC 60870-5-103/[EC 61850 / Madbus RTU | DNP3

Service intetface for DIGS] 4/ RTD-
Electricat and optical Interf

Functton overwew

Protecticn functions

+ QOvercusrrent protection

» Directicnal overcutrent protection

» Sensitive directionat ground-fault detection

« Displacement voliage

+ Intermittent ground-fault protection

« Directional intermittent ground fault protection
« High-impedance restricted ground fault

« Screw-type current terminals
» Spring or Screw-type Voltage and Binary /O terminal
» 4 current and 4 voltage transformers
+ 16122136 binary inputs

« 7170023 output re}a

+ Graphical or 8] e{fxt chs@ay

& ﬁ-/
eﬁ,@*

[ ‘P

M/f



SIPROTEC 75166

' i
Application
.| Busbar g ) PEESNEE
-~ " I Localemnote control CFC logle Melering valuos s
. Commands/Feedbacks P ! yachiocheck
. et polnts
A | VP
52 I"‘_' Trip cireult supervislon AND Mean value I, V, Walis,
. Vars,p.f,f Flexible protection funclions
. Leck out Min/Max-Log s T Pe> Qe cosgp  difdt
- — A —{e{oiR
HMI Comimnication intarace RTD "box Enesgy meler; 12 S N
Slectrical: IEC1850 interface calcufated and/or by impulses fe, & Vv Ve
IEC60870-5-103 ]
Moler protection Faull Losator
Eﬁggus RTy i Fault recording Restart Starling Loed _
inhib! < lime  fa Ditectianat
. i % (4 Phase sequence
Optical: Igﬁg;asﬂ 2/ mepitoring
o - o le>> dif,
g din
tep it
:»‘ :>( / le>>, e, Breaker faffure ¥ -¥
Ll P
2 pivlection Dlr, Sehsitive sarh-fault
E detection
— fee>>,
" 'k\ lee>
\Jeep Ve
reclosure Ll
Y RTG = resistance tlemparatura dotestor

Fig. 2 Function diagram

The SIPROTEC 75J66 unit is a numerical protection relay that also
performs control and monitoring functions and therefore sup-
ports the user in cost-effective power system management. The
relay ensres reliable supply of efectric 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, DIGSI 4 or the centrol and
protection system {e.g. SICAM). The present status (or position)
of the primary equipment can be displayed, in case of devices
with graphic display. A full range of command processing func-
tions is provided.

Programmable loglc

The integrated logic characteristics (CFC) allow the user to
implement their own functions for automation of switchgear
(interlocking) or a substation via a graphic user interface. The
user can also generate user-defined messagaes,

Line protection

The SIPROTEC 75J66 units can be used for line protection of
high and medium-voltage networks with earthed (grounded),
fow-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 75J66 relay is suitable for
asynchrorious machines of all sizes.

Transformer protection

The relay performs alf functions of backup protection supple-
mentary to transformer differential protection. The inrush
suppression effectively prevents tripping by inrush currents,
The high-impedance restricted ground-fauit protection detacts
short~circuits and insulation faults on the transformer.

Backup protaection

The SIPROTEC 75166 can be used universally for backup protec-
tion.

Flexible protection functions

By configuring a connection between a standard protection logic
and any measured or derived quantity, the functional scope of
the refays can be easily expanded by up to 20 protection stages
or protection functiens.

Metering values A N

permi¢ improved system m aggeﬁa%@.rf
s

., A
Extensive. measured values, lim'f{:’fahlesfa'nd'fnéteréd values
. 2]
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B IRl AN !
”\\_ Application

I, By, oo, Jeo, Igwe Jg>>>, Definite-time overcurrent protection (phase/neutral)

T Tep

Inverse overcurrent protection {phaseineutraf), phase function with voltage-dependent option

Tois Lae>>, Ipdie
Tegic>, Teat>> Tep o

Directional overcurrent protection (defifitefinverse, phiselneutral),
Directional comparison protection .

Ige>, Jees>, Teep

Directionali non-directionat sensitive ground-fault detection

Cold load pick-up (dynamic setting change)

Vi Vo> . Displacernent voltage, zero-sequence voltage
Tig> Interrnittent ground fault
-BiE dir> Directional| intermitter_u ground fault protecticn
High-impedance restricted ground-fault protection
F " Breaker faiture protection
- Auto-rectosure
Synchro-check -
I I;hase—balance current protection (negative-sequence prote&ion)

Vs>, phase-sequence

Unbalance-voltage protection and/or phase-sequence monitoting

6@99@9%;' ' ' I'

- Thermal overioad protection
Startingtime supervision
51M Load jam protection
' _Locked rotot protection
Restart inhibi.‘t ‘ , ‘ P
@ I« Undercurrent monitoring - / W
Temperatura monitoring via external device (RTD-box), e.g. bearing tﬁeratare .monitoring
27,59 Ve, Vo Undgrvoltagefovervoitage protection B \ \
dVidt Rate~of-v0§tag.e-change protection - B~ \ .
@ . Pq,_ Q<> . Reverse—powe.r, fbrwdrd-’powm protection _ \ \\
Q>;/V< ) '.Undervol_tage-.cont;?lIed_ reactive power protection - v :
@ . cosh Power factt.)zf protéction : \ \\ '
3100 fo, f<. Overfrequency{underfrequency protection \ N
ditd Rate-of-frequency-change prozection \
‘ ‘ NN

N
oy
mal
=

fFault locator

Y W ."Jx~ T e
Siermnens SIP \Chgglfe"r/Oveﬁurrent P\rote_cthn,: Status
W& o AN ‘
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SIPROTEC 75J66

Construction, protection functions

' tDuan' »

StPROTEC 75166 rear view with optical
Ethernet system interfaces

Fig. 3

Contni

Fig. 4 Definlte-time overcurrent protection

Connection technigues and housing with many advantages

113-rack size and 1/2-rack size are the availzble housing
widths of the SIPROTEC 7SJ66 relays, referred to a 19" module
frame system, This means that previous models can always be
replaced. The height is a uniform 244 mm for fiush-mounting
housing. All CT-cables can be connected with or without ring
fugs.

' Protaction functions
L T G S

Overcutrent protection {ANSI 50, 50N, 51, 51V, 51N}

This function is based on the phase-selective measurement of
the three phase currents and the ground current {four trans-
formers), Three definite-time avercurrent protection elements
(DMT) exist both for the phases and for the ground. The current
threshold and the delay time can be set within a wide range.

In addition, inverse-time overcurrent protection characteristics
(IDMTL) can be activated.

The fnverse-time function provides — as an option - voltage-
restraint or voltage-contrelled operating modes.

B0 .
. .
g0:2- L=g" g
B . . A
O ¢ U802 fyy T L

Fig. 5 Inverse-time overcurrent protection
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Reset characteristics

For easier time coardination with electromechanical refays, reset
characteristics according to ANSI C37.112 and IEC 60255-3 /
BS 142 standards are applied.

When using the reset characteristic {disk emulation), a reset

process is Initiated after the fault current has disappeared. This
reset process corresponds to the reverse movement of the Fer-
raris disk of an electromechanical relay (thus: disk emulation).

User-definable characteristics

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 DIGSI 4,

inrush restraint

The relay features second harmonic restraint. If the second
harmonic is detected during transformer energization, pickup of
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 contral.

6 { Siemens 517 - Chapter Overcurrent Protection « Status October 2016




Protection functions

Directional overcutrent protection (ANSE67, 67N}

Directional phase and ground protection are separate functions.
They operate in parallet to the nen-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 be rotated about + 180 degrees.

By means of veltage memory, diractionality can be determined
reliably even for close-in {local) faults, If the switching device
closes onto a fault and the voltage is too low to determine direc-
tion, directionality {directional decision) is made with voltage
from the voitage memory. If no voltage exists in the memory,
tripping occurs according to the cootdination schedule.

For ground protection, users can cheose whether the direction

is to be determined via zero-sequence system or negative-
sequence system quantities (selectable). Using negative-
sequence variables car be advantageous in cases where the zero

.. voltage tends to be very low due to unfavorable zero-sequence

itnpedances,

Directional comparison protection {cross-coupling)

It is used for selective protection of sections fed from two
sources with instantanzous 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 pilet wires are avaitable for
signal transmission. In addition to the directional comparison
protection, the directional-ceordinated overcurrent protection
is used for compiete selective backup protection. if operated in
a closed-circuit connection, an interruption of the transmission
line is detected.

(Sensitive) directional ground-fault detection
(ANS] 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 Iy 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,

Far special network conditicns, e.g. high-resistance grounded
networks with chmic-capacitive ground-fault current or low-
resistance grounded networks with ohmic-inductive current, the
tripping characteristics can be rotated approximately

+ 45 degrees.

Twao modes of ground-fault direction detection can be imple-
mented: tripping or “signalling only meode”.

It has the fellowlng functions:
« TRiP via the displacement voltage VE.

Two instantaneous elements or one instantaneous plus ohe
user-defined characteristic.

« Each 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 g
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Fig. 6 Directionat characteristic of the directional overcurrent
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Protection functions

Intermittent ground-fault protection

Intermittent (re-striking) faults occur due to insulation weak-
nesses in cables or as a result of water penetrating cable joints.
Such fauits either simply cease at some stage or devefop into
lasting shart-circuits. During intermittent activity, however,
star-point resistars in networks that are impedance-grounded
may undergo thermal overloading. The narmal 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 duration of the individual pulses and
by triggering when a (settable} summed time is reached. Tha
respanse threshold hg> evaluates the r.m.s. value, referred to
one systems period,

Directional intermittent ground fault protection {ANSI 67Ns)

The directional intermittent ground fault protection has to detect

intermittent ground faults in resonant grounded cable systems

selectively, intermittent ground faults in resonant grounded

cable systerns are usually characterized by the following proper-

ties:

* Avery short high-current ground current puise (up to severa
hundred amperes) with a duration of under 1 ms

» They are self-extinguishing and re-ignite within one halfperiod
up to several periods, depending on the power system candi
tlons and the fault characteristic,

* Ovet longer periods (many seconds to minutes}, they can
develop Into static faults.

Such intermittent ground faults are frequently caused by weak
insuiation, e.¢g. due to decreased water resistance of old cables.
Ground fault functions based on fundamental component
measured values are primarily designed to detect statlc ground
faults and do not always behave correctly in case of intermittent
ground faults, The function described here evaluates specifi cally
the ground current pulses and puts them into refation with the
zero-sequence voltage {o determine the direction.

Phase-balance current protection {(ANSI 46)
{Negative-sequence protection)

In line protection, the two-element phase-balance current!
negative-sequence protection permits detection on the high side
of high-resistance phase-to-phase faults and phase-to-ground
faults that are an the low side of a transformer {e.g. with the
switch group Dy 5}, This provides backup protection for high-
resistance faults beyond the transformer.

Breaker fallure protection (ANS| S0BF)

If a faulted portion of the electrical circuit is not disconnacted
upon issuance of a trip command, another command can be
initiated using the breaker failure protection which operates

the circuit-breaker, e.g. of an upstream (higher-level) protection
relay. Breaker failure is detected i, after a trip command, current
is still flowing in the faulted circuit. As an option, it is possible to
make use of the circuit-breaker position indication.

L5Ad11580.0ps C

Fig. 8 High-impedance restricted ground-fault protection

High-impedance restricted ground-fault protection (ANS! 87N)

The high-impedance measurement principle is an uncomplicated
and sensitive method for detecting ground fauits, 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 appiied,
all current transformers-in the protected area are connected In
parallel and operated on one common resistor of relatively high
R whose voltage is measured (see Fig, 8). In the casa of 75J6
units, the voltage is measured by detecting the current through
the (external) resistor B at the sensitive current measurernent
input Jge. The varistor V serves to limit the voltage in the event
of an internal fault. It cuts off the high momentary voltage
spikes occurring at transformer saturation. At the same tima,
this results in smoothing of the voltage without any noteworthy -
reduction of the average value.

If no faults have occurred and in the event of external faults, the
system is at equilibrium, and the voltage through the resistor is
approximately zero. In the event of internal faults, an imbalance
occurs which leads to a voltage and a current flow through the
resistor &,

The curtent transformers must be of the same type and must
at least offer a separate core for the high-impedance restricted
greund-fault protection. They must ir particular have the same
transformation ratio and an approximately identical knee-point
voltage. They should aiso demonstrate only minimal measuring
errors,
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Protection functions

Flexible protection functions

The SIPROTEC 75166 units enable the user to easily add on up
to 20 protective functions. To this end, parameter definitions
are used to link a standard protection logic with any chosen
charactetistic quantity (measured o derived quantity), The
stand- ard loglc conslsts of the usual protection elements such
as the pickup message, the paramater-definable delay time, the
TRIP command, a blocking possibility, ete. The mode of opera-
tion for current, voltage, power and power factor quantities can
be three-phase or single-phase. Almost all quantities can be
operated as greatey than or [ess than stages, All stages operate
with protection priority.

Protection stages/functions attainable on the basis of the avail-
able characteristic quantities:

Runction. ot AN o,

B, I 50,50N
V<, Vo, Ve, d¥idt 27,59, 598, 64
3y», 1>, R, Ril, BON, 46,

3V, Ving, Vare 59N, 47

P, Qo ‘ 32
cosB{p.fee o 55 -

foc ’ 810,814
dftdts< - 8IR

_ For example, the following can be implemented:
+ Reverse power protection (ANS] 32R)
+ Rate-of-frequency-change protection (ANSI 81R)

Undervoltage-controlled reactive power protection
(ANS| 271Q)

The undervoltage-controlled reactive pewer protection protects
the system for mains decoupling purposes. To prevent a voliage
collapse In energy systems, the generating side, e.g. a genera-
tor, must be equipped with voltage and frequency protection
devices, An underveltage-controlled reactive power protection is
required at the supply system connection point. It detects critical
power system situations and ensures that the power generaticn
facility is disconnected from the mains. Furthermore, it ensures
that reconnection only takes place under stable power system
conditions, The associated criteria can be parameterized.

Synchro-check (ANSI Z5)

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] 75}

Multiple reclosutes can be defired by the user and lockout wiil
oceur if a fault is present after the fast reclosure. The following
functions are possible:

» 3-pole ARC for all types of faults
+ Separate settings for phase and ground fauits

s Multiple ARC, one rapid auto-raclosure (RAR) and up to nine
delayed auto-reclosures (DAR)

Measured-

) Paremetsl [ seandard protestion lagic
Current | velue : [simplified diagram)
4 proscessing i
—— it | mensured — .
Vmaasured —— Fickup
310,01, 42— Tine
avo, vi, vz - TRIP
dvidt | command
Voltage Threshold
4 (RO B
—— teos ) —— Function 1
{1 [Function 2
dffdt = | Function 2&
LEA41 3 veneps

Fig. 9@ Flexible protection fusctions

+ Starting of the ARC depends on the trip command selection
{e.g. 46, 50, 51, 67)

« Blocking option of the ARC via binary inputs .
» ARC can be initiated externally or via CFC

» The directional and non-directional efements can either be
blocked or operated non-delayed depending on the auto-
reclosure cycle

» Dynamic setting change of the directional and non-directional
elements can be activated depending on the ready AR

Thermal overload protection {(ANS| 49)

For protecting cables and transformers, a rload protection
with an integrated pre-warning elemant fpr telpperature and
current can be applied. The temperature fyxzlclated using a
thermal homegeneous-body model (according te [EC 60255-8),
which takes account both of the energy entéring the equipment
and the energy losses, The calculated temperatdre is cohstanty
adiusted accordingly. Thus, zccount Is takel of the previous load
and the load fluctuations.

For thermal protection of motaors {esp
further time constant can be set so tha N\the hermal ratics can
be detected co:rectly whiie the X

is sutomatically adapted to the a
no RTD-box it is assumed that th
constant.

Settable dropout delay times

If the devices are used in parallel wiy
in networks with intermittent faults,
the electromechanical devices {(several hundred milliseconds)
can lead te problems in terms of time grading, Clean time
grading is only possible if the dropoust time is approximaiely the
same, This is why the parameter of dropout times can be defined
for certain functions such as time-over-current protection,
ground short-circuit and phase-balance current protection,

AN
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s.kam )
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Protection functions

& Motor protection LT

Restart inhibit (ANSI 66/86) ' * o
If a motor [s started up too many times in ] o
succession, the rotor can be subject to Maximum permissbl - i o L0
thermal overload, especiaily the upper roter tstnperature . o
edges of the bars, The rotor temperature Temperature charasteristic Of ]
is calculated from the stator current. The fotorrod fopedge  * 7 [ 1 T
reclosing lockout only permits start-up rotor rod Licttom:edge, o Iy
of the motor if the rotor has sufficient S R '--;- Sy A e ST AN A
thermal reserves for a complete start-up : ' : T S :
{see Fig. 10). i | AT Lo
Emergency start-up } ; 1. S k - §
This function disables the reclosing lockout /| : . - : ' o ; : ‘ ;5
via a binary input by storing the state of ’ Eerma% . oy Lo g
: : plica i 1 g
the thermal replica as long as the binary i , R - . i 4
erl‘zutth:ractflve. 't. is also possible to reset N szan up P Y Stalrt»up -7 5. 'Sta"rt-u;’: . Foot
mal replica to zero. Tistor ﬂecovery “Motor - Hecovery “"Mator Recovery
" | started time started.’ ﬂma - | statted time’

Temperature monitoring (ANS] 38)

One temperatura monitoring box with a
total of 12 measuring sensors can be used
for temperature monitoring and detection
by the protection relay, The thermal status of motors, generators
and transformers can be monitored with this device. Addition-
ally, the temperature of the bearings of rotating machines are
monitored for limit value violation, The temperatures are being
measured with the help of temperature detectors at various
locations of the device to be protected. This data is transmitted
to the protection relay via one or two temperature monitoring
boxes (see "Accessories”, page 5/115).

Fig. 10

Starting time supervision (ANSI 48/14)

Starting time supervision protects the motor against long
unwanted start-ups that might occur in the event of excessive
load torgue or excessive voltage drops within the motar, or if the
rotor is locked. Rotor temperature is calculated from measured
stator current. The tripping time is caleulated according to the
following equation:

for I' > IuoToR sTART

2
e

I = Actual current flowing

Ivotor start = Pickup current to detect a motor start

! = Tripping time

Ta = Rated motor starting current

T = Tripping time at rated motor starting current

(2 times, for warm and cold motor}

The characteristic (equation) can be adapted optimally to the
state of the motor by applying different tripping times Ty in
dependence of either cold or warm motor state. For differentia-
tion of the motor state the thermal model of the rotor is applied.

if the trip time is rated according to the above farmula, even a
prolonged start-up and reduced voltage {and reduced start-up
current) will be evaluated correctly. The tripping time is inverse
(current dependent),

A binary signal is set by a speed sensor to detact a blacked rotor.
An instantaneous tripping is effected.

Load jam prétection {ANS! 51}

Sudden high loads can cause slowing down and biocking of
the motor and mechanical damages. The rise of current due
to a load jam is being monitered by this function (afarm and
tripping).

The overload protection function Is too slow and therefore not
sultable under these circumstances.

Phase-balance current protection (ANSI 46)
{Negative-sequence protection)

The negative-sequence | phase-balance current protection detects
a phase failure o load unbalance due to network asymmetry and
protects the rotor from impermissible temperature rise.

Undercurrent monitaring (ANSI 37)

With this function, 2 sudden drop in current, which can occur
due to a reduced motor load, is detected, This may be due to
shaft breakage, no-load operation of pumps or fan failure.

Motor statistics

Essential information on start-up of the motor (duration, cur-
rent, voltage) and general information on number of starts, total
operating time, total down time, etc. are saved as statistics in
the device,

& Voltage protection

Dvervaltage protection {ANS! 59)

The two-element overvoltage protection detects unwanted
netwark and machine overvoltage conditions. The function can
operate either with phase-to-phase, phase-to-ground, positive
phase-sequence or negative phase-sequence system voltage,
Three-phase and single-phase connections are possible,

Undervoltage protection {ANS] 27)

The two-element undervoltage protection provides protec-
tion against dangerous voltage drops (especially for electric
machines). Applications include the isolation of generators or
motors frem the network to avoid. undesweqfnperating states
and a possible joss of stability. Proper opétating conditmﬁ""-—‘?"?‘:n;.
of electrical machines are best evalua é |tl'£'t&h\e posn;we N
sequence quantities. The prote }on f&@tle{{ds a(,-:twe:owar R
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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 voltaege and can be moni-
toted with a current criterion, Three-phase and single-phase
connhactions are possible.

Freguency protection (ANSI 810/U})

Frequency protection can be used for over- frequency and under-
frequency protection. Electric machines and parts of the syster
are protected from unwanted speed deviations. Unwanted
frequency changes in the network can be detected and the load
¢can be removed at a specified frequency setting.

There are four elemejﬁ_.ts (select- able as overfrequency or
underfrequency) and;each element can be delayed separately.
Blocking of the frequéncy protection can be performed f using a
binary input of by using an undervoltage elerment.

Fault locator (ANS| 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 monitoring

Methods for determining cireuit-breaker contact wear or the
remalning service life of a circuit-breaker (CB) allow C8 mainte-
nance intervals to be aligned to their actual degree of wear, The
benefit lies in reduced maintenance-costs,

There is no mathematically exact method of calculating the
wear or the remaining service life of circuit-breakers that takes
into account the arc-chamber's physical conditions when the CB
opens, This is why various methods of determining CB wear have
evolved which reflect the different operator philesophies. To do
justice to these, the devices offer several methods:

P IT

I withx=1..3

< LIt

The devices additionally offer a new method for determining the
remaining service [ife:

+ Two-point method

The CB manufacturers double-logarithmic switching cycle
diagram {see Fig. 11} and the breaking currer at the time of
contact opening serve as the basis for this method. After CB
opening, the two-point method calculates the number of still
pessible switching cycles. Ta this end, the two points P1 and P2
only have to be set on the device. These are specified in the CB's
technical data.

All of these methods are phase-selective and a limit value can be
set in arder to obtain an alarm if the actual vaiue falls below or
exceeds the [imit vaiue duting determination of the remaining
service life.

Customized functions (ANSE 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.
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Fig. 11  CB switching cycle diagram

Commissioning

Commissioning could hardly be easier and is fully supported by
DIGSI 4. The status of the binary inputs can be rgdd individually
and the state of the binary outputs can be sepindivdually. The
operation of switching elements {circuit-breakers, disconnect
devices) can be checked using the switching<unctiohs of the bay
controller. The analog measured values are feptdsented as wide-
ranging operational measured vajues. To preyent transmission of
information to the control center during maintenance, the bay
revent unneces-
issiching, all

d

to a controf and protection system

Test operation

Z Contrel and automatic fun

Contrel

In addition to the protection furctions, the SIPROTEC 4 units also
support all control and monitoring functions that are required
for operating medium-voltage orh h—voltage substations.

The main application is reliable control of switching and other
procasses,

The status of primary equipment or auxiliary devices can be
obtained from auxiliary contacts and communicated to the
SIPROTEC 7566 via binary inputs. Therefore it is possible to
detect and indicate both the OPEN and CLOSED position or a
fault or intermediate circuit-breaker or auxiliary contact position.

The switchgear or circuit-breaker can be controlled via:
- integrated operator panel

— binary inputs

- substation control and protection system
- DiGSl 4 ~
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P

Functions

Automation/user-defined logic

With integrated logic, the user can set, via a graphic interface
(CFQ), 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
communication.

If a source Is set to “LOCAL", anly lacal switching operatiéns are
possible. The following sequance of switching aythority is laid
down: "LOCALY; DIGS! 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 feedback, sophisticated monitoring of the control
hardware and software, checking of the external process,
control actions using functions such as runtime monitoring anhd
auiomatic command termination after output, Here are some’
typical applications: C
* Singfe and double commands using 7,1 plus 1 common or 2
trip contacts

* User-definable bay interlocks

* Operating sequences combining several switching operations
such as control of circuit-breakers, disconnectors and ground-
ing switches

* Triggering of switching operations, indications or alarm by
combination with existing information

Assighment of feedback to commang

The positions of the circuit-breaker or switching devices and
transformer taps are acquired by feedback. These indication
inputs are fogicelly assigned to the corresponding command )
outputs, The unit can therefore distinguish whether the indica-
tion change is a consequence of switching operation or whether
it is a spontaneous change of state,

Chatter disahle

Chatter disable feature evaluates whether, in a configured
period of time, the number of status changes of indication input
exceeds a specified figure, If exceeded, the indication input is
blocked for a certain period, so that the event list will not recosd
excessive operations.

Indication filteting and delay
Blnary indications can be filtered or delayed.

Filtering serves to suppress brief changes in potential at the ]
indication input. The indication is passed on only If the indica-
tion veltage is still present after a set period of time. In the
evant of indication delay, there is & wait for a preset time. The
information Is passed on only if the indication voltage is still
present after this time.

Indication derivation

A further indication (or a command) can be derived from an
existing indication. Group indications can also be formed. The
volume of information to the system interface can thus be
reduced and restricted to the most important signals.

Flg. 12 SIPROTEC 752663 rear view with communication potts

1.
Switchgsar cubicles for high/medium voltage

All units are designed specifically to meet the reguirements of
high/medium-valtage applications.

In general, no separate measuring instruments {e.q., for current,
voltage, frequency, ...) or additional control components are
necessary.

Measured values

The r.m.s. values are calculated from the acquired current and
voltage along with the power factor, frequency, active and reac-
tive power. The following functions are available for measured
value processing:

» Currents ky, Iy, i3, Ik, Jee (67N5s)
Voltages Vig, Via, Vis, Vina, Vi, Vg
symmetrical components Iy, Iz, 3Iy: Vi, Vo, Vg
Power Watts, Vars, VAIP, Q, 8 (P, 0: total and phase sefective)
Power factor (cas ¢, (total and phase selective)
Frequancy
Energy = kWh, = kVarh, forward and reverse power flow
Mean as welt as minimum and maximum current and voltage
values
Operating hours counter
- Mean operating temperature of overload function

Limit value monitoring

Limit values are monitored using programmable logic in the
CFC. Commands can be derived from this limit value indica-
ton.

*

-

-

-

-

Zero suppression
In a certain range of very low measurad values, the value is set
g Y TEAsMIEd RIS

0 zero to suppress interferencé, "

f
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Communication

In terms of communication, the units offer substantial flexibility
in the context of connection to industrial and power automation
standards.

USB interface

There is a USB Interface on the front of the relay, Alf the relay
functions can be parametarized on PC by using DIGSI,
Commissioning toals and fault analysis are built into the BIGSI
program and are used through this interface.

Rear interfaces

+ Time synchronizaﬂo’n interface
All units feature a permanently Integrated electrical time
synchronization |nterface It can be used to feed timing
telegrams in IRIG-8 or DCF77 format inta the units via time
synchronization recél\rers

System interface ¢ o

Communication wmh a central control system takes p[ace
through this interface. The units can exchange data through
this interface via Ethernet and IEC 61850 protocol and can also

be gperated by DIGS5L.

Setvice Interface

The service interface was conceived for remote access to 2
number of protection units via DIGSI. it also allows commu-
nication via modem. For special applications, a temperature
monitoring box (RTD box) can be connected to this interface.

-

System Interface protocols

{EC 61850 protocol

The Ethernet-based IEC 61850 protocol is the worldwide standard
for protection and control systems used by power supply corpora-
tions. Siermans was the first manufacturer to support this standard.
By rneans of this protocol, information car also 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 DIGSL

[EC 60870-5-103 protocol

The |IEC 60870-5-103 protocol is an international standard for the
transmmission of protective data and fault recordings. All messages
from the unit and also control commands can be transferred by
means of published, Siemens-specific extensions to the protocol.

Redundant solutions are also possible. Optionally it s possible to
read out and alter individual parameters {onfy possible with the
redundant modute).

Maodbus RTU protocol

This setial protocol is mainly used in industry and by power supply
corporations, and is supported by a number of unit manufacturers.
SIPROTEC units function as Modbus slaves, making their informa-
tion avaifable to a master or receiving information from it, A
time-stamped event list is available.

Substétion Controller

Fig. 13 IEC 60870-5-103: Radial electrical cannection

Fig. 14 Bus structure for statio Ethernet and
{EC 61850, electrical andyopti ng

\

DNP (Distributed Network Protocol, version 3} is a messaging-
based communication protocol, SIPROTEC 75J66 is fully Level 1
and Level 2-compliant with DNP3, which is supported by a number
of protection units manufactures,

DNP3

,\
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Selection table

Multifunctional protection - v* v v ‘ Sy v T
functions - ' . : . L s

Vs - Do o I T 2ol
Binary inputs 3 T 3 T gt - 1137 - 7e4s ¢ 1173
incl, Life contact - ‘ . R . R A T B ~

Binaryoutputs . " -~ . © 5-9" - . 49 L. Ge9 - gi1g . B.g - s B:16

Spring-type terminals . . - R .

Auliary voltage ¢ - DC24250V° 'DC24:250V  DC24-250V . DC24+250V. DC24-250V  * BC24- 250V
: 4 ACT15-230V  ACT15-230V | ACT15-230V:  AC115-230V ' AC115-230V , AC115- 230 V-

UL listing D v o v - . o v v

Sutface mounting case * e - e - e e e

Detachedoperatorpahéi e . - : ® e -

L N ST

Lenguages © T gelerfestiiiy * gelentesliitiy - gelenfediiritiy  gelenjesifr - gelenfeshtrlitiry.  gelenlptlesiiu
. © . rulch ST e

Front USR ) - * 3 -‘. - L .. = —: - . _ o ,/..‘;‘.A_

Interfaces exchangeable v v v v . v v

lECe1850 = - - e e . S N T

IEC 60870-5-103 _ o e ° T e

Modbus RTU e - . . ® . S e e - . ' . 0.

Profibus FiS S e . - e -o -

Profibus 07 e e . S e

PROFINETHO. .. ' e-- 7 e . - g . R I JURER

DNP3 SerfallTcP -~ e -

RSTP N

PRE T

SN S
~
SN N

v basic
- notavailable
e optionaf
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_SIPROTED 75166

Typical connections

# Cohnection of current and voltage transformers

Standard connection

For grounded networks, the ground current is obtained from the
phase currents by the residual current circuit,

R - L1

L2 . 12
L3 — L2
v 52 52
k
£ 02 J -'u ‘
% L (34 _.’; ILz- '
: oa J Tt
= __loB-
§ w{ a1 gfea - |8
B : | B
|8 N g
AR 5 S /
Fig. 15 Residual current circuit without directional element Fig. 16 Sensitive ground-current detection without dirgefional %ment
L :
L2
L3
52

LSA2035-agpen.eps

Fig. 17 Residual current circuit with directional element

A .
- -..u,

,/
pd ‘( ‘“j"= L / AL Y
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SIPROTEC 75766

Typical connections

Connection for compensated networks '

Lt

The figure shows the connection of slz=

two phase-to-ground voltages and the - L=

Ve voltage of the open delta winding

and a phase-balance neutral current
transformer for the 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.

F

u

Connection far isolated-neutral L2
or compensated networks only L3

If directional ground-fauit protection is
not used, the connection can be made
‘with only two phase current transformers.
Directional phase short-circuit protection
¢an be achieved by using only two
primary transformers,

t

Connection for the synchro -check
function

The 3-phase system is connected as refer-
ence voltage, i. e, the outgoing voltages
as well as a single-phase voltage, in this
case a busbar voltage, that has to be
checked for synchronism.

+

_LSAzszﬁlbgpan.egs

=

ig, 18 Senmt;ue directional ground fauIt detection WIU‘I regtional'e]emént‘fd.r phases

L3A2338-bgpen.eps.

Flg 20 Measuring of the busbar voltage and the autgolng feeder

voltage for the synchlo-check

16 ; Siemens SIP - Chapter Overcurrent Protection - Status October 2016 {

e [




" (Low-resistance} grou nded network

Overcurrent protection
‘phaselground non-directional

Residual circuit, with 3 phase-current
transformers required, phase-balance
neutral current iransfermer possible

{Low-resistance) grounded networks

Sensitive ground-fault protection

Phase-balance neutral current
transformers reguired

1solated or compensated netwarks
non-directional

Overcurrenit protection phases

Residuat circuit, with 3 or 2 phase
current transformers possible

Overcurrent pratection
phases directional

{Low-resistance) grounded hetworks

Residual circuit, with 3 phase-current
transformers possible

Phase-to-ground connection or
phase-to-phase connactian

Overcurrent protection

Isclated or compensated:netwarks ‘
3 phases directional

Residual circuit, with 3 or 2 phase-
current transfoimers possible

Phase-to-ground connection or
phase-to-phase connection

Overcurrent protection

(Low-reststance) ground.egi networks
) B ground directional

Residual circuit, with 3 phase-current
transformers required, phase-balance:
ngutsa% current transformers possible

Ahase-to-ground connection required

Sensitive ground-fault
‘ protection

Isolated networks

Residuat circuit, if ground current

> 0,05 Iy on secondary side, otherwise
phase-balance neutral current
transformers required

3 times phase-to- grdLind connection of
phase-to-ground connectlon with open
delta winding

Compensated networks
cos b measurement

Siarappisions

Sensitive ground-fault protection

PO

Phase-balance neutral current
transformers required

Phase-to-ground cennection with open
delta winding required

Busbg¥

Vﬁc*‘
& Connection of circuit-breaker )

Emergency OFF ]

Undervoltage releases

Undervoltage releases are used for auto-

: Close T Lo Live status
g L . contact
-75J5" - 2861 \ . X

T

* see nots

T N -
\ NS/ '50, 61

matic tripping of high-voltage motors.

Example:
DC supply voitage of control system fails
and manual electric tripping is ne longer

Close coll

Trip coit
Undervoltage
relaase.

\- 52a

possible,

Automatic tripping takes piace when Voo -

voltage across the coll 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 protection unit or by short-
circuiting the trip coil in event of network

Fig. 21

Undervoltage release with make contact (50, 51)

fault. Voc+

in Fig. 22 tripping Is by failure of auxiliary

Emergéncv OFF

Inverter from
CFC«Loglc

voltage and by interruption of tripping : ‘j‘
circuit in the event of network faiiure. Upan :
failure of the protection unit, the ttipping

f"‘@}wﬁiﬁﬂi?{. | .\

circuit is aliso interrupted, since contact
held by internal logic drops back into open
position.

Close coil

Trip coll
Undervaltage
release-

B2a

The trip contaot doses
when no systsm
disturbance exists

LSA2IA0-cgpen.sps




SIPROTEC 78766

Typical applications

Trip circult supervision (ANSI 74TC) S . . : oo ) T
R i Busbar ~ el

One or two binary inputs can be used for Yoc+
monitaring the circuit-breaker trip coff

including its incoming cables. An alarm

signal oceurs whenever the circuit is

interrupted. -

: Erotectiun lndications
5114 GaneraE trip :
. 2854 ¥ CB close command -
- ges* Trip eireuit sUperw- L
. I .slon: Trip refay = )
- 6853* Trip crouiit supem— S
slon B alsx .
" 524 npan, when CB is upen !
. 52b opan, when CB-is closed
‘Bf Binary inpit

Lockout (ANS| 86)

All binary outputs can be stored Itke LEDs
and reset using the LED reset key. The
lockout state is also stared In the event of
supply voltaga faiture. Reclosure can only
ocaur after the Jockout state is reset.

TR Torester] BT | Biz ]
'. jcontact

open  lclosed | H
open  |epen [ H
L
L

Reverse-power protection for dual
supply (ANSI 32R)

If power is fed 1o a bushar through two ] ;
partallel infeeds, then in the event of any R
fault on one of the infeeds it should be
sefectively interrupted, This ensures a
continued supply to the busbar through
the remaining Infead. For this purpose,
ditectional devices are needed which
detect a short-circuit current or a power
flow from the busbar in the direction of — . o
the infeed. The directional overcurrent B I ' Lo o T
protection is usually set via the toad e : ‘
current. [t cannot be used to deactivate -
low-current faults, Reverse-power .
protection can be set far below the rated g E o
power. This ensures that it also detects c
power feedback into the line in the event
of low-current faults with levels far below
the load current. N T ]
Reverse-power protection is performed via \ e T R
the “flexible pretection functions” of the e e T
SIPROTEC 75166, ' ) ' C

closed | closed
" | closed {opan

© Vo

Tjrix|

Fig. 23 Trip circuit supervision with 2 binary inputs

Infeed A . . . :'_ ‘ : ' :Infee:dB“‘

. Bushbar
52 o S ol

: LSM!15.§-en:gps ’ Tt

Feeder . e : ) -'F:ﬂaaer" -

Fig. 24 Reverse-power protection for dual supply
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Selection and ordering d

ata

SIPROTEC 75J66 multifunction protection relay and bay ;dntrn[lef

3455 7 B g01112 12141510 171819

TSJGGDD E]!:IE]EIE! DDEID 0007

Housing, inputs, outputs 1
Housing 113 19", 4 x U, 4 xI, 16 Bl, 7 BO, 1 life contact 1
Housing 173 19", 4 x U, 4 x1, 22 BI, 10 BO, 1 life contact 2
Housing 142 19", 4 x U, 4 x I, 36 Bl, 23 BO, 1 life contact, 4 function keys 3
Measuring inputs
Lh="1A,Jy=1.A (min = 0,05 A)
Position 15-only with A, G, E, G 1
Tsh =1 A, Iy=sensitive {min. = 0. 001 A)
Posmon 15 only with BB, F, H 2
Ih=5A In= SA(mm mOZSA)
Position 15 only with &, C,E. G 5
In=35A In= sensitivei(min. = $,001 A)
Position 15 only with B, B, F, H 6
Rated auxiiiary voltaa'é {power supply, indlcation voltage} .
DC 110 to 250V, AC 115 to 230 V, threshold binary input DC 69V 5
DC 110 to 250 V, AC 115 to 230V, threshold binary input DC 138V 5
. Construction.
Flush-mounting case, screw-type terminals, 8-fine text dispiay D
Flush-mounting case, spring-type terminals {direct connection}, screw-type termlna!s for CT connec- :
tion (direct connectioniring-type cable lugs), 8-ling text display E
Flush-maunting case, screw-typa terminals, graphicat dzsplay 1 o
Flush-mounting case, spring-type terminals {direct connection), . (/\
screw-type terminals for CT connection (direct connection/ring-type cable lugs), graphical display K
Reglon-specific default settihgs/function versions and language sattings
Region World, 50/60 Hz, IECfANS!, language: Eﬁg[ish ({anguage can be changed) B \
Region World, 50/60 Hz, [ECIANSI, language; Spanish {language can be changed) E
Region RU, 50/60 Hz, IECIANSI, language: Russian (language can be changed) “\
Systemn interface (Fort 8)
No systers interface o \ \
IEC 60B70-5-103, electrical RS485, RI45-connector ¥ 2
Modbus RTU, electrical R5485, Ri45-connector ! 9 S\\‘m
DNP3, R5485 1) ' 3 N
{EC 61858, 100 Mbit Ethernet, electrical, double, RJ45-connector 2) 9 %L M§
[EC 61850, 100 Mbit Ethernet, optical, double, LC-connector 2 9 0s
DNP3 + IEC 61850, 100 Mbit Ethernet, electrical, double, RI45-coanector 2 9 LYR
DNP3 + [EC 61850, T00 Mbit Ethernet, optical, double, LC-totinector 2 2 L2zs
Service interface {Port 1]
No interface 2
DIGS! 4/ Modem /RTD-boy, electrical R5483, RJ45-connactor 6
Ethernet port {DIGS| port, RTD box connection, not [EC 61850}, RI45-connector
Functlonality - ' Continied oh next page
" See hext page
. 1} only availabie with posilion 2= Dor 2
2) only avallable with position 12 =0 o7 6
A

/’ ('\ z\. K
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[PROTEC 78J66

Selection and ordering data

0T 1141518 17157

mmm‘mnnn L0

SIPROTEC J‘SJGE mult:functlon protection reiay and bay controlier i

Basuc versaon Coeo 'ANSI No _Descrlption :
: S Control : R Eial
Ta 50051 : Overcurrent protectlon I», B>, I>>>, L NI

S0N/51N  * Ground-fault protection I, Ie>>, I, Iep = T
SON/SIN  Insensitive ground-fault pmtection via - .
IEE function; Iee>, Jge>>, fEEp ) .
50/50M Flexible protection functions {index quantities : ‘
derived from current): Additional time-overcurrent -, . o R
‘ - protectlon stages o>, Foon, Jisvey | L S o )
51V . Voltage—dependent!nverse time overcurrant protectlon .

49 . " Overload protection {(with 2 time constants) AR
46 " Phase balance ctirrént protaction S
S . (negative- -sequence protection} .
37 .. Undercurrentmomtormg . X S
47 ‘Phase sequencé ~~ S T R S
59N/64 . " Displacement voltage o oot oo
S508F - Breaker faiture protection
747C Trip circuit supervision, 4 setting groups, ca[d foad pu:kup
- tnrush blocking .
86 Lockout
Basict _ ‘Basic version (see above)’ : S 31
\AA . 27159 - Underfovervoltage L T : o
Co o B10M) "', Under/overfrequency =~ - R S PR VEE A
27Q " "Undervoltage-conirolled reactive power protectlon W ! o e

" 27/47155(N) Flexible protection {index quantities derived from .
32/55/81R  current and voltages): Voltage, power, p.f,
. rate-of: frequency-change protectmn

Baslc + ’ Basic verslon (see above) i L : B S RE
V,pf IEF L 27159 Under—fovervoitage : Co .

8310/U Underoverfreguency

27Q Undervoltage-controlied reactive power protection -

27147159(N} Flexible protection (Index quaritities derived from
32i55/81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protectlon .

Basic+ e Basic version (see above) . - FlC
Dir - ‘ 67/67N  Direction determmatlon for overcurrent phases and - t o A I
: .o S ground - -: T e i
Basic + ; o ’ .Baslc version (see above) s FlG
Dir VR "y .7 7 T67/67N Direction determmatlon fnrovescurrent phases and S 2
: S ground - RO :
27159 Underlovervoftage :
- 81O/, . Under-loverfrequency
N .27 ¢ ‘Undervoltage-controlled reactive power p!otectlon
. 7 27147159(N) Fiéxlble protection (Index quantities derlved from -
32.'55{81 R, current and voltages): Voltage; power, p.f.,
rate-of-frequency-change p:otectlon
Basic + a o Baslc version {sea above) . A R B 4 P }
Dir V,pf IEF = | . 67[67N . - Direction determlnatlonforovercurrent phases and ] — RV N
e o ground PR o oo ;
27/59 - Under-Jovervoltage =~ - " . ' )
810/U° . Under-loverfrequericy © ' ' o !
27Q - Undervoliage-conirolled reactive power protectmn o
271‘47!59(N) Fiexible protection (indéx quantities derived-from : . A L
32/55i81R | curfent and valtapes): Voltage, power, p.f., - B TP IR
" rate-oi-frequency-change protection’ e L S
Basic + N Basic version (see above) T - R ] o 2
Dir IEF : . 67I67N . Direction determination for overcurrent, phases and' b : .
ground

V. B =Voliage, power, frequéh'cy pratection ' 1) enly with position 7 =1 or 5 {non-sensitive ground current'lnpuf)
Dir = Directional overcurrent protection - ' ‘ o ' o
{EF  =Intermittent ground fault R

0| Slemens SIP - Chapter Overcutrent Protection - Status October 2016




SIPROTEC 75J66 multifunction protectlon relay and bay controlle¥

Nt wf\n;’ &

Bz B8 17 RS
758801 DDBC%G oOoo-000

ANSINo,  Description
Basic +- ] } : e
Sens,earth-f-det, ) Basic version {see page before)
Dir REF 67I67TN Direction determination for overcurrent,

R ' phases and ground .

67Ns Directional sensitive ground-fauit detection

67Ns Directional intermittent ground fault protection
Basic + Sens.earth-f-det, Basic versien (see page before} Piof2
Dir IEF REF 67167N Direction determaination for evercurrent,

' phases and ground

67Ns- Directional sensitive ground-fault detection

67Ns Directional intermittent ground fault protection

87N High-impedance restricted ground fault

’ Intermittent earth-fault
Basic + Sens.earth-f-det. Baslc verslon (see page before} FLE2 :
V,Rf REF - > 67Ns Directional sensitive ground-fault detection
‘ s 67Ns Directional Intermittent ground fault protection

87N High-impedance restricted ground fault

27159 Under-lovervoltage '

gioM Under-foverfrequency

73 Undervoitage-controlled reactive power protection-

27147/59(N) Flexible protection (index quantities derived from
32/55181R  current anpd voltages); Voltage, power, p.f,

rate-of-frequency-change protection

Basic + Sens.earth--det.

Rasic version (see page before)

REF "67Ns Directional sensitive ground-fauit detection
. 67Ns Birectional intermittent ground fault pretection
. 87N High-impedance restricted ground fault

Basic + Sens.earth-f-det,

Basic version (see page before}

Motor V.2, f REF - 67Ns Directionaf sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
87N High- irnpeclance restricted ground fault
48114 Starting ime supervision, locked Totor
66/86 * Restart inhibit ’
51M Motor load jam protecticn
. Motor statistics
27159 Under-fovervoltage
810/, Under-/overfrequency
27Q Undervoltage-controlied reactive powar protectmn

27147159(N) Flexible protection {index quantities derived from
32/55/818 current and voltages): Voltage, power, p.f.,

rate-of-frequency-change protection

Basic + Sens.earth-{-det.

Basic version (see page before)

Motor Dir V,P,f REF 67167N Direction determination for overcurrent,
’ phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directiona intermittent ground fault protection
87N High-impedance restricted ground fault
48114 Starting ime supervision, locked rotor
66/86 Restait inhibit
51M Motor load jamn protection
Motor statistics
27159 Under-fovervoltage
810U Under-foverfrequency
27Q Undervoltage-controlied reactive power protection

. . 2714715%(N) Flexible protection (index.quantities derived from
: ' . © 32/55/81R current and voitages): Voltage, power, p.i.,
- rate-of-frequency-change protection

e //

Continued on
next page

V, B, f = Voltage, power, frequency protection
Dir = Directional overcurrent protection
IEF = Intermittént ground faitlt

REF = 'Restricted earth fault

2) For lsuiatedlcompensated networks only with postltlun 7=2,6 (spsisitive earth curren/)nput)

‘A.,.a

O
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SIPROTEC 7866

Selection and ordering data

. SIFROTEC 75166 multlfunctlon protectlan relay and bay controller 75165{]{] f}E]DDD

" ANSI No - Descrlptlon

Basic'+ Sehsféa'rthif'-'dét_., o T ;Baslc Versmn (see page 20)

Motor Dir IEF V,R,f REF " _'; 67/67N . | Direction determinatlon far o\.'ercurrent :
C + phases and grcund s

. 67Ns. - Directional sensitive ground-fault detect!on ‘
67Ns Directional intermittent grotind fault protection : e e . 2|

87N . High- lrnpedance restricted ground fault - - T N S
48114 Starting fime superwsion, locked rotor . - ‘ e T L :

66/86 Restart inhibit. - S L cle

51M - . Motor [oad jam protectleﬂ Vo wLoEe Tl TR

.. Motorstatistics . vt S o

27159 Under-fovervoltage

8100 :Under-Joverfrequency’

270 Undervoltage-contrélled reactive. ‘power protect:on

727}47I59(N) Flexible protection (Index quantities derived from . - - .
32I55/81R. currentand voltages): Voltage, power, p.f,, . - Co SR N X

- rate-of- frequeﬂcy»changeprotectmn - L L o

Basic + o Basic version (see page 20)° oo Tl
hotor Dir v, P,f BTIETN: Direction determination forovercurrent A . ' R
C . o .. phasesand ground = . o -
4814 Starting ime supervislon Encked rotor o B L ..
65/86 “Restart inhlblt, - - L o S .
BiM- Motor load jam Protection ' R BTN 3 ) A PO
N " “Motor statistics R e : *‘
: 27159 - Under-fovervoltage - - o "‘i S -
U3 o1 I Under-foverfrequency Lo o
-27Q Undervoltage—controlied reactive power protectlon

27/47159{N) Flexible protectiorr (index quantitjes derlved from
32/55/81R" cirrent and valtages): Valtage, power, p.f,
. rate-af-frequency-change protection

Basic + o © . '.  Basicversion{see page20)-. . - - . .00 T U ) S il
Motpr ~ | | - : 48/14 - startingime supervm{nn, Iocked rotor : TP - .
- 66186 ‘Restartinhibit = -, . S T
51M Motortoad jam protection R ST
Motor statistics . .~ ) P ' L .

Measdri.nglfau!t recording
_ With fault recording )
With fault recording, avar_age values, minimax va!qes‘

Aute reclosing, fault Iocatar, synchro check
- Without s L
Ciwithre Lo Lo T

With féuitlocator R
" With79 and fault bocator. < ° . ";
s - With'synchronization. ... °
X 25 79 21FL Wlth synchroralzatmn, 74 andfautt !ocator

Y, B { =Voltage, power, ftequency protection - : ‘ : S

Dir = Directional overaﬂrrent protection . 3) Synchrocheék o asyﬁchmnous swlltc-hing)- ohe fu'n '6n(r;;nup
IEF, = Intermitient ground fault : . ’ ' ) t
) . ' LN 'D P-
. o ™ \"" ;
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LA




A

DIGSH4
Software for engineeting and operation of all Sjemens

- protection devices up to SIPROTEC 4 and SIPROTEC Compact.

Supports MS Windows 7 ProfessionalfUitimate/Enterprise and
M5 Windows Server 2608 R2. :
Basic

Fuil version with license for 10 computers, on CB-ROM TXS5400-0AA00
(authorization by serlal number) ’

Professional

DIGSE 4 Basic and additionally SIGRA (fault record analysis),

CFC Editor (logic editor), Dispiay Editor (editor for.defaultand  yx55402-04A00
control displays) and DIGSI 4 Remote {remote operation)

Professional +{EC 61850

Compiete version: .

DIGS) 4 Basic and additionally SIGRA (fault record analysis),

CFC Editor (logic editor), Display Editor (editor for control

displays), - . : .
DIGS! 4 Remote {remote operation) 7X55403-0AA06
+ |EC 61850 system configurator . o

IEC 61850 System configurator

Software for configuration of stations with IEC 61850 commu-

nication under DIGS, running under MS Windows Server 2008 {

XP Professional Edition | Windows 7 Ultimate | Enterprise

Optionaj package for DIGSI 4 Basis or Professional

License for 10 PCs. Authorization 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 MS Windows 7 ProfessionaliUitimate/Enterprise and

MS Windows Server 2008 R2. 7Xs55410-0AA00
Temperature mohitoring box
RTD-box TR1200 (RS 4835) TXVE662-6AD10
RTD-box TR$200 IP (Ethernat) © 7XV5662-8AD10

‘ A
Varistor/Voltage Arrester
Voltage arrester for high-impedance REF protection : i
125 Vims;- 600 A; 15/5 256 C53207-A40t~%§-}
240 Vrins; 600 A; 1515 1088 csszo-?—Mc_;ﬁi -1
Marwual for 75J66 - \
English C53000-B4 140n383-x D

N

N

Nx= please Inquira tor latest edition {exact Order No.) g
- U ll"_. .
A ARl )

O
™, -
.

- ST e e :
Siemens 5P - —apter(gxﬁe}‘yr.em Protectiof - Status Octobe, é
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SIPROUTEC 75J66

Connection diagram

iN/INs

VA
VB
VC

Life contact |:

Power Supply

Bl4 System Interface
L BI5 RJ45

Service interface
BI6 RJ45

Time Synchronization
BIS RJ45

Front PC Interface

L B114 Grounding on the Rear Wall

Fig. 25 SIPROTEC 750661 connection diagram

24 i slemens SIP - Chapter Overcurrent Protection - Status October 2016




3}.-—-?'1,‘ n”‘”u"rr'ﬁe @],;(: y
,E\gd -jli‘h A.L.J =‘~_,*1 7@”*1‘7{3?

Connection diagram

Q7 é'-—'—_': 'j IN/INS
Q8

|
1
]
R2 : 2 VB
|
|

R1 2 VA

R3: 2 VC
‘R4 |
- |

o v
R& |
|

+

T H——t— B4
F8 [ ti—F [ —¢BIS

F11 ([ H—— 71— BIB
F12 O H——t—1 BI7

K1 H——A— BIS

K2 T H———-F {4 Big
- KSM BI10-
W4 [ H-——-—— A1 BI11

K5 [~ H——— 74 BI12
K6 L H———+F—1BI13
K7 —H—+1—1Bl14
S Kalw—_'i—l——% BI5
Kg —H—"01—1BI16

|:|—§———+IZ}-—~ BI17
er:)—'——’”z—« BI18
J3 [+ BitG
J4|:1—1—~———¢4Z}— Bi20
JSM BI21

‘ JBi:*—n—-~—+{Z}-—* Bl22

Life contact I: g K15

Power Supply

System Interface
RJ45

Service interface
RJ45

Time Synchronization
RJ45

Grounding on the Rear Wall %

Front PC Interface :
use

A"?‘ *5“/ o \}//
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SIPROTEC 78766

Connection diagram

Q1 :Jw——”m—‘ 1A BO1 > {1 P3.
@ BN )
Bt e BOZ L P5 .
Q4 —|__:IPG N 3

Qs | 1© BO3 E‘H—H:n P7

Q7 BO4 P8
Qs —‘:j]PQ
. BOS .~ L — P11 -
S Y — VA BO6 -~ L P12 -
R2CH VB .
R3[1- Ve

— P10 -

BO7 ™ T KB
Ral_1 r‘4:1}(7_ o
RS - ———=M-, v4 BO§ K8 .
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Fig. 27 SIPROTEC 75J663 connectlon diagram
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SIPROTEC 75766

Dimensions

298 o q7ait o200
S I A
© | ryMounting Plate™- - -
Wi
g 3 a
' 5 | \J
' -~ Side View -
14642 N
s Sl 59
@6
“©
O o
H |+
tO_ kfs)
wl &
™
‘ @5
b .V
.q: R — ..( F
39
13.2 105 20,3
73 1] 1815408 .

Dimensional Drawing. -

(Front View)

Fig. 29 Dimensicnal drawing for SIPROTEC 75166 (housing size 1/3)
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fig. 30 Dimensional drawing of a SIPROTEC 75J66 (housing size 112)
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For more informa.tion, piease contact our
Customer Support Center,

Phone: +49 1805247000

Fax: +49 180 524 24 71

(Charges depending on provider)

E-Mail: support.ic@siemens.com

www.siemens.comfsiprotec
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eutral
esistors i

For permanent or temporary neutral
earthing in HV systems
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For continuous or temporary low-resistance
neutral grounding in medium voltage systems

Neutral point connection M

The methed of neutral paint connection in thrae-phase systems determines the power frequency voltage increase on non-defective phases in case of
a groend fault,

The ratie of tha rest-mean-square value of the highest power frequency line-to-ground voltage {Uhe) of a phase, not affected by the ground fault to
the root-mean-squiare valua of the fine-te-ground veltage Up that would be availahle at the locatien under analysis under no-fauli conditions, is named
grownd fault factor £, This ground fault factor constitutes the decisive factor for the selection of the insulation lavel as per DIN 57111/VDE B111.

175:1.8
175,188
175,185

5AZB nmnral pumlsmpadance [l] R
1= symmetnca] supply impedance

In grids with an Insulated neutral paint, a ground fault biidges the earth capacitance of the affected phase. The ground fault curréityaiigsed cor-
responds to the sum of the capacitive currents of the other two phases with the voltage between pach of the healthy phases and 1he¥Lre

thus oniy suitable fer systems with fimited volumetric expansion, A continous gruund fault is-
hard to find due to the complex voltage conditions,

Low-resistance reutral peint grounding &s selected for exten_de'd'_.
systems, The neutral point is grounded with a resistor which '
restricts the ground faull current to a defined value up to the
tima when the systam Is switched off. The intensity of the
defatit eurrent depends on the rasistanse value and an the
impedance at the ground fault location. The maxisum gro-

und fault current enly oceurs in case of a ground fault near "
a transformer. In this case, the voltage of the neutral pni'n{;
will rise to zhout that of the fine-to-ground voltage.. All -
sther power frequency line voltages are not affected.

in order to detect 2 continvously oceurring ground 'féul't,i:
compensated systems, a brief low-resistance neutral ‘;'i_-s.ﬂn
grounding Is used where a transformer neutral point is briglly :
grounded via a resistor actuaied by a switchgear. Unlike % " T

tintious low-resistance neutral palnt grotnding, onfy one resister
required in this case for several transformers or generatars, '







General

For systems with total current tripping, a refatively small maximum ground fault current may be selected, Le. the ground resistor is sized such that
the ground fault current is restricted to @ value that is smalier than the nomisal curvent, For systems with over-curreat tripning, the ground fault car-
rent smust be larger than the nominal surrent so that it is safely recognized as an over-curseat. The vaue Is normally specified as being 1.5 fimes to
several times the neminal current, §¢ should be selected such that or the one hand a ground fault 3 inherals of the network is still detected
but that the ground fauit cirrent oceurring in the immediate vicinity of the generator or transfurmerwaan%wﬁhout difficulties, on the
other, This is influenced by the structure and protection: of the individual systern in question so that there are no genaratyules available. Where the
system includes several generators or transformers, all graunding resistars should have the same value cozresponding o the settings of the instalied
protection,

Although the protection facifities often react within seconds of a ground fault, a larger admissible ON time Is selected for the resistor to snahle for
several sonnection zttempts. Since the majority of ground faults result from fiashovers on outdoor insulators whose arc is quenched by tripping. brisf
connection is reguired to reduce the nperation downtime, A permanent ground fault will then result in a new load on the resistor,

The usal values for the admissible load period for a ground reststor are 5..10..15...20...30 seconds with 10 s being most frequently used. The demand
for 30 s originates fram the time when liguid resistors were used whose load period was defined by the amount of electralytes, among others, For
air-conled metal resistors, 30 s Joad pariods are sconomically not viahle because, unfike the fiquid resisters, they cool down relatively fast and the
load period has a strong impact an the resistor price. Gil-cooled metal resistors are only suited where high protection and/or igh load periods are
required becausa the refatively low admissitle oil temperature anly enables for an incomplete utilization of the resistor material,

Resisters for indoer applications are manufactured in [P0D and P20,
Resistor outdoor applications, at lsast IP23 is required.
Higher protection is prebismatic with a view to the restricted ventilation caused by the thermal joad of the elements, insuiators and housings.

Instlation Is designed for the system veltages 12, 24, 38, 52 KV with larger clearance and/or creepage distances being required in some cases as
a function of the place of instaliation, climatic conditions, soifing or the installation alfitude.

DIN 40050 - Protections, . :
DIN 571G1NDE 9?01 E "_'Insulatlnn {:ﬁn{dlnahon for uuinses in three phase clrcuuts >1 §<\l N
N STITIAE 01T Instlltion of letrical power mstalafions > 1y =0 -

IBIN. 57141/VDE o1 . Grouniing in alternating current systems > 1 KV : S

EC273 . oL L e

IEEESH 32-1972- '

Bharactenstlcs of indeor and outdaor post Insulatots

) Reqmremems Termlno!ogy and Test Pmnedures fur Neutral Grnundfng Dewces

GINO Grounding Resistors

G180 grounding resistors consist of the resistor paclages with resistor elements made‘fmm smcnmzed cast ron wnh er without sur
{e.g. Zinc dust primet) or stee} sheet grid elements mada from vatious resistor matana' Saveral res;star paakages cara be cumlhl%d
wable modle, insulated frum the housing and up to three modules can bé arrany na hodsing. I’ sey g
for installation in existing swiichgears on a base frame to form an lfBO, resistar;

protection
tu a wﬂhdra-

The housing design is influenced by the sefected place of instaltation; a
instaliation in electrical operating aress, Whan installed outside of el
not touch any hazardous elements, i installation is plarned i'n.p'ub
addition to those specified in DIN 40050 have to be taken. :
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Grounding resistor design

Indoor resisters are pravided with a primer affer sandbiasting of the frame surface follewed by & high-quality synthatic resin ceat, Housings for
sutdaor applications are provided with a weather-proof two-component PUR paint coat comprising a 2-component primer and a 2-component top
toat, The standard color s RAL 7032,

For installation, the customey shall provide 2 plane foundation with the requisite cable dust, The bottom ﬁu_fjﬁiuusing is provided with wire mesh

and removable bottom piates at suitable locations for cable connection.

As a nils, all terminals are provided with copper bars on the inside of the housing. The cables are inserted threug om of the housing or the
stde. Upan request and af extra cost, the resisters can also be provided with indaor or eutdsor bushings or angle connectors for connection of the
neutral conductor.

The insulation of the cennection for eperational earth depends on the conditions of the grounding system, Where a ground fatlt veltage UE at the

connecting puint as per VDEGT141 exceeds prerequisite 4 (V4) 3000 V, it has proven 1o be advantagsous to also insulate the groznding connection

for the system voltage ar 1/V3 times the system veitage. In all ather cases it is possible to insulate for lower voltages and alse 1o use LV transfor- _
mers instead of the more expensive MV transformers, whers applicable. Such preconditions are mostly found in applications where the admissible
fault current is of enly a few hundred amperes, A transformer to be instafled in the ground resistor will take up the funstion of a {lower} resistor '
package and this has to be considered for the selection of the enclosure.

According to the VOE 0141 regulations, alf conductive housing and frame parts that do not belong fo the active circuit have fe be conductive!
interconnested, Doors ard removable cover sheets are provided with a separate ground connection, \X

For the connection of the protective ground the frames are provided with at jeast one grounding holt M10 er with several M8 bolts,

Resistor modules, protection class IPOD, installation
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Housed resistors for outdoor instailation, protection class IP23

e

. Diménsiong - *

12208 2 /1200, 1850 -
12210, Tau o0 210
a2 SRR '
12312

12316 -

1500

12007 2500
Do 7750723
CT 300
11800 17067 2500- - 2100

Special designs and accessories available

Gaivanized housing, hot-dip galvanized frame, hot-dip gaivenized sheet cladding,
2I( FUR painting

. Steel grid elemants made fram chromium nickel steel instead of cast iron

- Higher protaction class 1P3x, P4y, [Pbx

Indoor / outdoar bushing HV side
Currency conrverter
Higher clearances and creepage distances with inselators
Disconnecting switch, 1-pols, different drives
Low veltage recess or terminal strip

et g

Notes

Information required:
- System voltage

Ghm value R

Rated earth fault current {1] =
Operating fime §
Cant, Current, where appliqable

Pratection class |Pxx
Connection (cable, bushing)

Dimensioning:

Calculate current-time inte {1l = kA%
Selact efement type GWE.. an'pagey].19
Calcalate the number of elements

Delemeats = R/ REiemenl:

" Galeulate the numbsr of banks

Nganks = Mptemens / 28 Tound up te full no. of hanks,
select even number of elements per bank, direct-axis
voltage If Rg,y per hank maximum 4 1V, incresse
number of banks, where reguired

Select medule or housing size, ehserve criferia for
system veltage If Ry, = 4 KV
Additional remarks in special brochure
"Meutral point groundiag resistors”







Routine tests

- Every resistor will be subjected ¢o individual testing where in additien to the visual ehecking of the manufacture and verificatian of
“the part dimensions and paint coat thickness, the tests helow will be conducted and resarded

Ghecling the resistor package as per JEEE Std 32-1972 by applying 2.25 times the lengitudinal valtags + 2KV, 1 minute
Mieasuring of the d.c. resistaace at ambient temperature

The dielectric streagth Is cansideres as evidenced given the use of tested insulators and observation of the minimui tiearance

distances as per VOE 0101 and VBE 0131 \-\”‘:h,

Special designs and additional equipment items

Galvanized housing, hot-dip galvanized frame, galvanized cladding, with 2-companent PUR paint coat

Resistors with punched shaot elements made from corrosion and acid-praof chromism nickel steef 18 8, material number
14301/A181304 i

- Higher protection [P3x, P4x, iPix

Blscannecmr, smgle pule wnih muiusr rive: "

Separate !uw vuitage cnmpariment [} errn]nai ba

SEW,_eng, 0712005

GINO GmbH GING GmbH PR
Elektrotechnische Fabrik Elektrotechnische Fabrik | ymsuns ,‘m:"—_;:,;”"(
Friedrich-Waihler-Str. 65 HeinrichstraBe 47 7%? =
D-53117 Bonn D-39817 Eisenach

Phone; +49 228 898 6-0
Fax: +49 2280898 6-34

Phone: +493691777-0
Fax:  +493691777-307

cortified according to BIN EN [80 9056}







