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MEASURING TRANSFORMERS FACTORY

Measuring  Transformers
Factory (FMT) was foun-
ded in 1969. Since its foun-
ding the company is being
present on the market of
electrical equipment. For
more than 40 years of exi-
sting we are constantly im-
proving the quality and wi-
dening the assortment of
our products. The products
of the Measuring Transfor-
mers Factory have proved
themselves with their con-
tinuous quality performan-
ce in all kinds of conditi-
ons during exploatation.
By combining theoretical
knowledge, practical expe-

N\

rience and modern techno-
logy we succeed in solving
many practical problems
which occur in electrical sy-
stems and thus respond to
our customers requests.

Since the founding of the
company we have star-
ted with production of low
voltage current measuring
transformers and insulators
for voltages up to 35 kV.

Conditions for production
of current and voltage tran-
sformers up to 35 kV were
fulfilled by buying plant for
vacuum casting in 1972,

ABOUT US

Production of ASK*, ABK*
and VSK* transformer types
started by the SIEMENS AG
licence, as well as transfor-
mers of our own design.

By our own further develo-
pment, in 1978. we offered
to the market dry power
transformers of TES* type,
casted in epoxy resin, for
powers up to 1600 kVA and
rated voltages up to 10 kV
(20 kV for some units).

After 1985. our factory de-
veloped air core inductive
reactors, inductive reactors
with metal core, separating

transformers up to 250 kVA
impregnated by epoxy re-
sin, toroidal transformers,
transformers for ignition of
oil and gas torches, tran-
sformers for beton heating,

electromagnets, system
earthing metal resistors for
medium voltage networks
etc.

We have also expanded our
offering in the domain of
insulators for all voltage le-
vels up to 35 kV.

Development of produc-
tion of mechanical equi-
pment for enviroment pro-



ABOUT US

tection was also under way
and it contains dusters,
fans, cyclones, elevator
transport systems.

Following the latest tech-
nology applications we in-
troduced the newest insula-
tion material for all types of
transformers.

At the end of 2005. Measu-
ring Transformers Factory
was privatized and since
then we undertook the su-
bstencial investments with
the goal to modernize the
production.

Measuring  Transformers
Factory also invests in mo-
dernization of production
by acquiring new machines
and equipment and by im-
plementing new technolo-
gies. We have continued to
expand the assortment of
our products with develo-
ping new kinds of voltage
transformer called VTOP¥,
JNT*, DNT new low voltage
current transformer called
STN* and more types of our
new products are in prepa-
ration.

Our products have found
the way to come to the cu-

stomers in more than 15
states from all around the
world. We have bussine-
ss collaboration with com-
panies from former Yugo-
slavia (Slovenia, Bosnia and
Herzegovinia, FYR Macedo-
nia, Montenegro) as well as
with companies from Gree-
ce, Czech Republic, Estonia,
Australia, Romania, Tanza-
nia, United Arabian Emira-
tes, Yemen, Algerie, Nigeria
and Thailand. On domestic
market we supply almost all
distributive companies with
our products.

All products of the Measu-
ring Transformers Factory

have type certificate and
have to pass examination
in our own laboratory whi-
ch proves that they satisfy
all current regulations con-
cerning quality, technical
characteristics, stability and
assurance in their exploa-
tation. Measuring Transfor-
mers Factory (FMT) posse-
sses [SO-9001 certificate
which also guaranties qua-
lity.

If you have any questions
about our products please
do not hesitate to contact
our services and we will be
honoured to help you.

FNAT
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LOW VOLTAGE CURRENT TRANSFORMERS 0O.72 KV

300/5A standardno

3 zavojka = 100/5A

250/5A standardno

DESCRIPTION

Low voltage current transformers
(for voltage levels up to 0.72 kV) are
intended for current transformation
to suitable greatness for measuring
and protection. Their technical cha-
racteristics are in accordance with
IEC 60044-1.

Active part of transformer consi-
sts of magnetic core made of cold
rolled oriented steel and secon-
dary winding, accept current tran-
sformer STEM-081 which has a pri-
mary winding as well as magnetic
core and secondary winding (in ot-
her types of transformers primary
winding is cable or track that passes
through transformer).

Active part of transformer have
been casted in epoxy resin or put in
plastic or bakelite insulating enclo-
sures which gives him good insula-
ting characteristics and mechanical

2 zavojka = 125/5A

protection even in the worst condi-
tions of exploitation.

At almost all types of transformers
secondary terminals have been co-
vered with plastic cover that can be
lead in.

APPLIANCE

Transformers are applicable for in-
door mounting in cubicles and su-
bstations for rated voltages up to
0.72 kV. They are used for current
circuits supplying in the measuring
or protective devices

MOUNTING

Transformers can be mounted in all
kinds of positions on the rectangu-
lar tracks or rounded conductors.
Dimensions of primary conductors
are chosen according to the tran-
sformers aperatures that have been
given in the drawing sketches. Tran-

sformers also can be mounted on
the special base with two fixing
straps.

SPECIAL CONSTRUCTIONS

OF CURRENT TRANSFORMERS
There are some special construc-
tions of current transformers like
summation-type current transfor-
mers, current intertransformers for
differential relay protection and dis-
solvable cable transformers. All of
them will be explained in details
further in the catalogue.

HANDLING

During exploitation transformers
must not be with open secondary
circuit because it is dangerous for
people who work with them as well
as for the transformer itself.

ACCURACY CLASS ENHANCE-
MENT AT WIRING CURRENT
TRANSFORMERS 0.72 kV

If you want to achieve better accu-
racy class with wiring current tran-
sformers which is often a case when
primary current is small, that can be
done by wiring primary conductor
through the transformers hole.
Example: Current transformer with
transformation ratio 200/5 A/A can
be used as current transformer with
transformation ratio 100/5 A/A if
we pull primary conductor two ti-
mes through the transformer’s hole.
In that case technical characteristi-
cs of the transformer remains the
same.

Current transformers that have that
possibility have been specially mar-
ked.

Some examples of that have been
given in the following sketches

N
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Measuring current transformers

STEM - O81
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TECHNICAL DATA STEM-081 Accuracy class | Rated output (VA)
Rated voltage (kV) 0.72 0.2 5
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 3 0.5 10
Rated frequency (Hz) 50/60 1 15
Rated primary current (A) 10 to 250
Rated secondary current (A) 5(or1)
Rated short time thermal current 1th=80In
Rated dynamic current Idyn=2,5Ith
Rated continuous thermal current Itth=1,2In
Instrument security factor Fs=5
Insulation class E/B

Type of basic insulation

epoxy resin or bakelite housing

Normative references

JUS IEC 60044-1, VDE 0414, BS 3938

Mass, approx

1.5 kg

FNMT



Measuring current transformers

STN B80-20, STN 80-30
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C
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) Dimenzije (mm)
Tip transformatora
- A B c
STN 60/20 10.5 15.5 20.5
STN 60/30 10.5 205 30.5
STN-60/20 TECHNICAL DATA STN-60/20 STN-60/30
Transformation Power | Accuracy Instrument Highest voltage for equipment (kV) 0.72 0.72
ratio (A/A) (VA) class security factor Rated power-frequency withstand volt- 3 3
50/5 or 50/1 2.5 3 5 age, 1 min (rm.s.) (kV)
75/5or 75/1 2.5 1 5 Rated frequency (Hz) 50/60 50/60
100/5 or 100/1 2.5 1 5 Rated primary current (A) 50-300 200 - 600
150/5 or 150/1 2.5 0.5 5 Rated secondary current (A) 5or1 5or1
200/5 or 200/1 5 0.5 5 Rated short time thermal current Ith=60In 1th=60In
250/5 or 250/1 10 0.5 5 Rated dynamic current Idyn=2.5 Ith Idyn=2.5 Ith
300/5 or 300/1 10 0.5 5 Rated continuous thermal current Itth=1.2In Itth=1.2In
Insulation class E/B E/B
STN-60/30 Type of basic insulation polycarbonate polycarbonate
Transformation | Power | Accuracy | Instrument Normative references JUS IEC 60044-1 | JUS IEC 60044-1
ratio (A/A) (VA) class security factor
Mass ~0.48 kg ~0.35 kg
200/5 or 200/1 2.5 0.5 5
250/5 or 250/1 25 0.5 5
300/5 or 300/1 5 0.5 5
400/5 or 400/1 5 0.5 5
500/5 or 500/1 7.5 0.5 5
600/5 or 600/1 7.5 0.5 5

Characteristics can be different upon a customer’s request.




Measuring current transformers

STN 88-20, STN 88-30
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STN - 88/20
Transformation | Power | Accuracy Instrument
ratio (A/A) (VA) class security factor
50/5 and 50/1 25 3 5 TECHNICAL DATA: STN 88/20 STN 88/30
75/5 and 75/1 25 05 5 - Highest voltage for equipment (kV) 0.72 kv 0.72 kv
100/5 and 100/1 25 0.5 5 - Withstand VOItage 50 HZ, T min. (kV) 3kV 3kV
150/5 and 150/1 5 05 5 - Frequency (Hz) 50/60 Hz 50/60 Hz
200/5 and 200/1 10 05 5 - Primary current (A) 50-300 A 100-600 A
250/5 and 250/1 10 05 5 - Secondary current (A) 5Aor1A 5Aor1A
300/5 and 300/1 10 05 5 - Short-time thermal current Ith 60 In 60 In
- Dynamic current 2.5 Ith 2.51th
STN - 88/30 - Continuous thermal current 1.21In 1.21In
Transformation | Power | Accuracy Instrument - Enclosures material polycarbonate polycarbonate
ratio (A/A) W] [ee) ) e 7 e s -Valid references JUS IEC 60044-1 | JUS IEC 60044-1
100/5 and 100/1 2.5 1 5 Mass ~05 kg ~05kg
150/5 and 150/1 5 0.5 5
200/5 and 200/1 75 05 5 Transformer’s mass depends of the transformation ratio and it is different for
various transformation ratios.
250/5 and 250/1 10 0.5 5
300/5 and 300/1 10 0.5 5
400/5 and 400/1 10 0.5 5
400/5 and 400/1 15 1 5
500/5 and 500/1 15 0.5 5
600/5 and 600/1 15 0.5 5

FNT




Measuring current transformers

STN-88/40, STN-88/50, STN-88/60
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STN - 88/40
Transformation ratio (A/A) | Power | Accuracy | Instrument
(VA) class security
factor
200/5 7.5 0.5 5
200/1 10 05 5 TECHNICAL DATA: STN 88/40 STN 88/50 STN 88/60
250/5 or 250/1 10 05 5 - Highest voltage for equipment (kV) 0.72 0.72 0.72
30075 or 300/1 10 05 5 - Withstand voltage 50 Hz, 1 min. (kV) 3 3 3
400/5 or 400/1 10 05 5 - Frequency (Hz) 50/60 50/60 50/60
500/5 or 50071 10 05 5 - Primary current (A) 200-600 400-1000 500-1250
600/5 or 600/1 10 05 5 - Secondary current (A) 5or1 5or1 5or1
- Short-time thermal current Ith 60 In 60 In 60 In
STN - 88/50 - Dynamic current 2.51th 251th 251In
Transformation ratio Power | Accuracy [ Instrument - Continuous thermal current 1.21n 1.21n 1.21n
(A/A) (VA) class sfecurity - Enclosures material polycarbonate | polycarbonate | polycarbonate
actor
- Valid references JUS IEC 60044-1 | JUS IEC 60044-1 | JUS IEC 60044-1
400/5 or 400/1 10 0.5 5
- Mass ~0.65 kg ~0.65 kg ~0.65 kg
500/5 or 500/1 10 0.5 5
600/5 or 600/1 10 05 5 Transformer’s mass depends of the transformation ratio and it is different for various transformation ratios.
800/5 or 800/1 10 0.5 5
1000/5 or 1000/1 10 0.5 5
STN - 88/60
Transformation ratio Power | Accuracy | Instrument
(A/A) (VA) class security
factor
500/5 or 500/1 7.5 0.5 5
600/5 or 600/1 10 0.5 5
800/5 or 800/1 10 0.5 5
1000/5 or 1000/1 10 0.5 5
1250/5 or 1250/1 10 0.5 5




Measuring current transformers

STEN 081 300-800 A

LOW VOLTAGE CURRENT TRANSFORMERS STEN 081 FOR PRIMARY CURRENT FROM 300 TO 600 A

TECHNICAL DATA STEN-081
Rated voltage (kV) 0.72
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 3
Rated frequency (Hz) 50/60
Rated primary current (A) 300; 400; 500; 600
Rated secondary current (A) 5(or1)
Rated short time thermal current Ith=80In
Rated dynamic current Idyn=practically unlimited
Rated continuous thermal current Itth=1,2In
Instrument security factor Fs=5
Insulation class E/B
Type of basic insulation epoxy resin or plastic housing
Normative references JUS [EC 60044-1,VDE 0414, BS 3938
Weight, approx 0,7 kg

These transformers are serially produced with rated power 10 VA, accuracy class 0,5 and transformation ratio 75/5, 100/5, 150/5, 200/5,

300/5, 400/5 and 600/5 A/A.

Accuracy class | Rated output (VA)
0.2 5
0.5 10
1 15

FNT




Measuring current transformers

STEN O81A | O81B

STEN 081A
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LOW VOLTAGE CURRENT TRANSFORMERS STEN-081A AND STEN-081B

TECHNICAL DATA STEN-081A STEN-081B
Maximal operating voltage (kV) 1 1
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 3 3
Rated frequency (Hz) 50/60 50/60
Rated primary current (A) 250-600 600 - 1000
Rated secondary current (A) 5(or1) 5(or1)
Rated short time thermal current 1th=80In [th=80In

Rated dynamic current

Idyn=practically unlimited

Idyn=practically unlimited

Rated continuous thermal current Itth=1.2In Itth=1.2In
Insulation class E/B E/B

Type of basic insulation epoxy resin epoxy resin
Normative references JUS IEC 60044-1 JUS IEC 60044-1
Mass ~0.7 kg ~0.7 kg
Transformation ratio (A/A) | 250/5 | 300/5 | 400/5 | 500/5 | 600/5 800/5 | 1000/5

Accuracy class 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Rated output (VA) 5 5 5 5 10 10 10

FNT



Measuring current transformers

STEN 081 800-1000 A
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LOW VOLTAGE CURRENT TRANSFORMERS STEN 081 FOR PRIMARY CURRENT FROM 800 TO 1000 A

These transformers are serially produced with rated power 15 VA, accuracy class 0,5 and transformation ratio 1000/5 A/A.

Accuracy class Rated output (VA)

0.2 10

0.5 15

1 30

TECHNICAL DATA STEN-081 800 to 1000 A
Rated voltage (kV) 0.72

Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 3

Rated frequency (Hz) 50/60

Rated primary current (A) 800; 1000

Rated secondary current (A) 5(or 1)

Rated short time thermal current [th=80In

Rated dynamic current Idyn=practically unlimited
Rated continuous thermal current Itth=1,2In
Instrument security factor Fs=5

Insulation class E/B

Type of basic insulation epoxy resin
Normative references JUS IEC 60044-1,VDE 0414, BS 3938
Mass, approx 1.8 kg

FNT



Measuring current transformers

STEN O81C

150

STEN-081C

Maximal operating voltage (kV)

1

Withstand voltage, 50 Hz, 1 min (kV) 3
Rated frequency (Hz) 50/60
Rated primary current (A) 1000; 1500
Rated secondary current (A) 5or1
Rated power (VA) 15
Accuracy class 0.5
Short-time thermal current Ith=80In
Rated dynamic current Idyn = oo
Continuous thermal current Itth=1.21In
Thermal class of insulation E/B
Basic insulation epoxy resin

Valid references

JUS IEC 60044-1

45

83
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Measuring current transformers

STEN O81D

L1

STEN-081D
Maximal operating voltage (kV) 1
Withstand voltage, 50 Hz, 1 min (kV) 3
Rated frequency (Hz) 50/60
Rated primary current (A) 200-1000
Rated secondary current (A) 5or1
Rated power (VA) 5;10; 15
Accuracy class 0.5; 1; 3; 5P; 10P
Short-time thermal current Ith =80 In
Rated dynamic current Idyn = e
Continuous thermal current Iltth=1.21In
Thermal class of insulation E/B
Basic insulation epoxy resin
Valid references JUS IEC 60044-1

&
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Measuring current transformers

STEN 081 1500-4000 A

LOW VOLTAGE CURRENT TRANSFORMERS STEN 081 FOR PRIMARY CURRENT FROM 1500 TO 4000 A
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TECHNICAL DATA

STEN-081 1500 to 4000 A

Rated voltage (kV) 0.72

Rated power-frequency withstand voltage, 1 min (r.m.s.) 3

(kV)

Rated frequency (Hz) 50/60

Rated primary current (A) 1500; 2000; 3000; 4000
Rated secondary current (A) 5(or1)

Rated short time thermal current 1th=80In

Rated dynamic current Idyn=practically unlimited
Rated continuous thermal current Itth=1.2In
Instrument security factor Fs=5

Insulation class E/B

Type of basic insulation epoxy resin
Normative references JUS IEC 60044-1, VDE 0414, BS 3938
Mass, approx (kg) 2-3

These transformers are serially produced with rated power 30 VA, accuracy class 0.5 and transformation ratio 1500/5 and 2000/5 A/A.

Accuracy | Rated output Primary Dimensions (mm)
class (VA) current(A) A B C D E F G H
0.2 10 1500 143 74 95 163 11 26 94 50
2000 143 74 95 163 1 26 94 50
ve U 3000 134 82 105 154 23 21 125 60
1 45 4000 134 82 105 154 23 21 125 60




Protective current transformenrs
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CABLE TRANSFORMERS KT*

GENERAL PURPOSE:
Cable transformer type KT is used for connections of earth-fault protection relays. These transformers are applied in three-phase power cable
networks, but they can be used in case when over ground network is ended by cable.

TECHNICAL DATA KT
Rated transformation ratio (A/A) 250/5 (50/1)
Accuracy class 10P
Rated relay current (A) 5(or1)
Rated short time thermal current, 1s limited by cable
Rated dynamic current practically unlimited
Rated primary voltage defined by cable
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 3
Mass, approx (kg) 10

DESIGN:
Cable transformer consists of two pieces, and therefore can be very easily mounted on power cable. Cable transformers can generally be used
for all voltage levels, because primary insulation is determined by power cable insulation.

TRANSFORMER MOUNTING:

During assembling contact surfaces of magnetic core must be impeccably clean and fixing straps should be uniformly and well constricted,
because even a negligible air gap have great influence on the relay’s acting. During mounting, person who mounts should take care of termi-
nal marks and endings polarity.

FNAT



Protective current transformers

STD
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34(345)
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Tip

Primarna

Dimenzije transformatora fmm]

struja
A

A

8

C

STD-90/50

6004, 800A

90

64

9

STD-100/60

10004, 12004

100

7

1035

STD-120/80

15004

120

9

1035

STD-140/100

20004

140

14

1035

TECHNICAL DATA STD
Maximal operating voltage (kV) 1
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 3
Rated frequency (Hz) 50/60
Rated primary current (A) 400-2000
Rated secondary current (A) 5
Rated power (VA) 2,55
Rated accuracy class 1
Rated short time thermal current [th=80In

Rated dynamic current

Idyn=practically unlimited

Rated continuous thermal current Itth=1.2In
Insulation class E/B
Type of basic insulation epoxy resin

Normative references

JUS IEC 60044-1

Dimensions (mm)
Type of transformer
A B C D
STD-90/50 90 64 99 52
STD-100/60 100 74 103.5 62
STD-120/80 120 94 103.5 82
STD-140/100 140 114 103.5 102

FNT



Protective current transformers

STD 1
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LOW VOLTAGE CURRENT TRANSFORMERS STD-1

TECHNICAL DATA STD-1
Maximal operating voltage (kV) 1

Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 3

Rated frequency (Hz) 50/60
Rated primary current (A) 500 - 3000
Rated secondary current (A) 5;1

Rated power (VA) 5;10; 15
Rated accuracy class 0.5; 1; 3; 5P; 10P
Rated short time thermal current 1th=80In
Rated dynamic current Idyn=practically unlimited
Rated continuous thermal current Itth=1.2In
Insulation class E/B

Type of basic insulation epoxy resin
Normative references JUS IEC 60044-1

FNAT



Protective current transformenrs

ST-081 A, ST-081 B
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Type of Dimension (mm)
transformer A B € D E E @
ST-081 A 240 132 186 114 47 142 28
ST-081B 293 182 240 132 57 160 28
TECHNICAL DATA ST-081 A; ST-081 B
Maximal operating voltage (kV) 1
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 3
Rated frequency (Hz) 50/60
Rated primary current (A) 500 - 4000
Rated secondary current (A) 51
Rated power (VA) 5;10; 15
Rated accuracy class 0.5; 1; 3; 5P; 10P
Rated short time thermal current 1th=80In
Rated dynamic current Idyn=practically unlimited
Rated continuous thermal current Itth=1.2In
Insulation class E/B
Type of basic insulation epoxy resin
Normative references JUS IEC 60044-1
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Protective current transformers
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Technical data ST-081

Maximal operating voltage 1kV
Withstand voltage, 50 Hz, 1 min 3kv
Rated frequency 50/60 Hz
Rated primary current 50-1000 A
Rated secondary current 51A
Rated power 2.5;5;10; 15; 30 VA
Accuracy class 0.5; 1; 3; 5P; 10P
Rated short-time current Ith=801In
Rated dynamic current ldyn = oo
Continuous thermal current Itth=1.21n
Thermal insulation class E/B
Basic insulation epoxy resin

Valid references

JUS |EC 60044-1

NOTE: Width of the transformer may vary (dimension in brackets), depending on the transformation ratio and rated power.

MT



Protective current transformers

ST-3,6
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LOW VOLTAGE CURRENT TRANSFORMERS ST-3.6
TECHNICAL DATA ST-3.6
Maximal operating voltage (kV) 3.6
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 10
Rated frequency (Hz) 50/60
Rated primary current (A) 150; 200
Rated secondary current (A) 51
Rated power (VA) 15
Rated accuracy class 5P; 10P
Rated short time thermal current [th=80In
Rated dynamic current Idyn=practically unlimited
Rated continuous thermal current Itth=1.2In
Insulation class E/B
Type of basic insulation epoxy resin
Normative references JUS IEC 60044-1
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SUMMATION-TYPE CURRENT TRANSFORMERS TSUM-*

TECHNICAL DATA TSUM
Rated voltage (kV) 0.72
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 3 Accuracy class | Output power (VA)
Rated frequency (Hz) 50/60 0.2 5
Rated primary current (A) 5(or1) 05 10
Rated secondary current (A) 5(or1) 1 15
Rated short time thermal current 1th=80In
Rated dynamic current Idyn=2.5Ith
Rated continuous thermal current Itth=1.2In
Instrument security factor Fs=5
Insulation class E/B
Type of basic insulation epoxy resin
Normative references JUS IEC 60044-1, VDE 0414, BS 3938
Mass, approx (kg) 1.6

GENERAL PURPOSE:

Summation-type current transformer is intended for measuring instrument supply in cases when it performes measuring while is connected to several terminals (2, 3 or 4) at the same time. Primary
windings of these transformers are connected to the adequate secondary windings of the main current transformers.

CHOOSING:

The important thing in choosing of the summation-type current transformers is that the number of turns in the primary windings are in proportion with the primary currents of the main current
transformers (if the main current transformers doesn’t have the same current transformation ratio). When mounting, primary windings of the summation-type current transformer must be con-
nected to the adequate secondary windings of the main current transformers.

Example: If the main current transformers have transformation ratios 1000/5 A, 800/5 A, 500/5 A and 500/5 A, their primary current ratio is 10:8:5:5. Number of turns in the primary windings of the
summation-type current transformer should have the same ratio. In this case summation-type current transformer is TSUM 4 with 4 primary windings and current transformation ratio (5+5+5+5)/5
A.This transformer is also useful, for example, when the main current transformers have transformation ratios 50/5 A, 40/5 A, 25/5 A and 25/5 A because their primary current ratio is 10:8:5:5.

The beginnings and the endings of the primary windings at the summation-type current transformer TSUM have the following markings K1, K2, K3, K4 or L1, L2, L3, L4.

NOTE:

In case when some of main current transformers are not installed, unused primary winding of summation-type current transformer must remain open-circuited. In case when some of main current
transformers are out of power supply, summation-type current transformer will still be supplied by other main current transformers.

In both cases, measuring instruments will indicate less values than in normal operating conditions.
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DIFFERENTIAL RELAY PROTECTION CURRENT INTERTRANSFORMERS
MTD 1 AND MTD 2 GENERAL PURPOSE:
Current intertransformers MTD 1 and MTD 2 are used for differential protection of power

TECHNICAL DATA MTD 1 MTD 2 transformers. The'se inte'rtransformers gqualize secondary cu'rrents of mefausuring current

transformers, which are installed on primary and secondary side (and tertiary) of protect-

Rated output (VA) 10 10 ed power transformer, by theirs magnitude and phase angle.

Accuracy class 5P10 5P10 DESIGN:

Rated short time thermal current 1th=100In Ith=100In Current intertransformers MTD are designed as single-phase units, so differential relay
protection needs three intertransformers connected in adequate connection, depend-

Rated power-frequency withstand voltage, 1 min 3 3 ing on the vector group of the protected power transformer. Current intertransformers

(rm.s.) (kV) MTD 1 have two windings (primary and secondary) and they are designed for differential

Rated frequency (Hz) 50/60 50/60 protection of power transformers with vector groups Dd, Dy and Yd (they also can be
used for power transformers with vector group Yy if their windings are connected in vec-

Insulation class E/B E/B tor group Dd). Current intertransformers MTD 2 have three windings (primary, secondary
and tertiary) and they are designed for differential protection of power transformers with

Mass, approx (kg) 3.1 35 vector groups Yy.

CONNECTION:

Vector group connections of the current intertransformers depends on the vector group of the protected power transformers. Connections of the protection current intertransformers for
two windings power transformers have been presented in the following tables. Current intertransformer connection to the differential relay (RD-20-2 for power transformers with two wind-
ings or RD-20-3 for power transformers with three windings) and to the current transformers for vector groups Yd, Yy, Yy0d5 and Yy6d5 have been presented in the additional description of
the differential protection. Needlessly action of the relay when the fault (single pole earth fault) occur outside of the power transformer’s protection area (when power transformer have sol-
id earth connected neutral point), have been avoided by installing intertransformer who has one side connected in triangle. That intertransformer have to be installed between differential
relay and the side of the protected power transformer which has solid earth connected neutral point. When power transformer has three windings, intertransformers are installed on one,
two or three sides of the protected power transformer depending on the vector group, secondary currents and the earth neutral connection point. Choice of the current intertransformer
and the differential protection relay for the three windings power transformer’s protection depends on the number of sides from which power transformer gets his supply. For example, if
power transformer gets his supply by one side, it is enough to ad out normal differential relay (RD-20-2). Current intertransformers on the tertiary side of the protected power transformer
are not necessary if current transformers on the tertiary side of the protected power transformer have been chosen so that their rated secondary currentis 5 A (or 1 A) when primary wind-
ing of power transformer is loaded with rated burden and his secondary winding is unloaded. This is rarely a case because current transformers in the tertiary side of the protected power
transformer usually have such rated transformation ratio so that they have rated current at 1/3 of the power transformer’s rated burden.

CURRENT INTERTRANSFORMERS TRANSFORMATION RATIO:
Transformation ratio of intertransformers used for differential protection of two windings power transformer can be determined by equations given in the following table:




Protective current transformers

MTD 1, MTD 2

Vector group of current intertransformer Dd Yy Dy Yd
Transformation ratio of P/3U 1p; P/A/3 U1p1 P/3U 1p; P/v/3 Uip;
current intertransformer 11/12 P/3U ;p; P/A/3 Usp2 P/v/3 Uspa P/3 Usp>

Transformation ratio of intertransformers used for differential protection of three windings power
transformer can be determined by equations given in the following tables:

a) Intertransformers installed only in primary and secondary winding
of power transformer

Vector group of current intertransformer Yd (primary) Yd (secondary)
Transformation ratio of h _ PA3UP: 12 - P/V3 Usp,
current intertransformer I P/3 Usps I3 P/3 Usps

b) Intertransformers installed in primary, secondary and tertiary winding of power transformer

Vector group of current intertransformer Yd (primary) Yd (secondary) Yy (tertiary)
Transformation ratio of i PA3Up; b PA3Up, | b _ P/v3 Usps
current intertransformer L IA/3 I, I A3 Ir In /V3

Where:

11, 12, 13 - stands for intertransformer currents, on the side which is connected to the protected transformer primary, second-
ary and tertiary current transformers,

Ir — stands for intertransformer secondary current, i.e. current of differential relay,

In — stands for rated current of differential relay (5 A or 1 A),

P — stands for rated power of the protected power transformer,

U1, U2, U3 - stands for rated phase—to—phase voltage (r.m.s.) on primary, secondary and tertiary side of power transformer,
respectively and

p1, p2, p3 - stands for transformation ratios of main current transformers installed on primary, secondary and tertiary side of
power transformer, respectively.
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MTD 1, MTD 2

Vector group of protected power transformer

pdo [ vwo | bys | vd5s | bde | we | byi1 [ vdi1

Adequate connection scheme for current intertransformer MTD1 and MTD2
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MTD 11, MTD 15, MTD 55
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MTD 11, MTD 15 AND MTD 55
GENERAL PURPOSE:
IECHNICAUDATE MIDISS MDA MDY Current intertransformers MTD 55, MTD 11 and MTD 15 are used for
Rated primary current (A) 5 1 1 differential protection of power transformer. These intertransform-
Rated secondary current (A) 5 1 5 ers equalize secondary currents of measuring current transformers,
Transformation ratio range I1/12 from 0.246t04.066 | from 0.246t04.066 | from 0.129t00.567 which are installed on primary and secondary side (and tertiary) of
protected power transformer, by theirs magnitude and phase angle.
fatedionputlvA) L L ! These intertransformers are universal current transformers with six
Accuracy class 10P15 10P15 10P15 windings and with their appropriate connecting it is possible to get
Rated short time thermal current [th=100In [th=100In 1th=100In certain transformation ratio.
Rated power-frequency withstand Regarding rated. primary and secondary currents there are three
voltage, 1 min (rm.s) (kV) 3 3 3 types of current intertransformers:
Rated frequency (H2) =0/60 =0/e0 =0/0 MTD 55 for 5/5 A transformation ratio. This |nte|.'transformer is used in
: case when rated secondary currents of measuring current transform-
Isulltio e e EE EE ers, on both primary and secondary side of protected power trans-
Mass, approx (kg) 255 2.55 255 former, are 5 A.

MTD 11 for 1/1 A transformation ratio. This intertransformer is used in

case when rated secondary currents of measuring current transformers, on both primary and secondary side of protected power transformer, are 1 A.
MTD 15 for 1/5 A transformation ratio. This intertransformer is used in case when rated secondary currents of measuring current transformers, on one side of pro-
tected power transformer is 1 A, and on the other side is 5 A.

DESIGN:

Current intertransformers MTD are designed as single-phase units, so differential relay protection needs three intertransformers connected in adequate connection,
depending on the vector group of the protected power transformer. This type of MTD is six windings (sections) current intertransformer. By convenient connecting
of these sections, according to combinations shown in the tables below, primary, secondary and tertiary windings can be formed for a great number of transforma-
tion ratios.

All three types of current intertransformers have tertiary winding formed by unconnected sections, i.e. remaining sections which are not used for forming primary
and secondary windings of current intertransformer.

These intertransformers are used only for connection of the transistor differential relays RD 20. Relays RD 20 with old electromagnetic construction must not be
used because of their great power consumption.
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MTD 11, MTD 15, MTD 55
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CONNECTION OF THE INTERTRANSFORMERS:

Vector group connections of the current intertransformers depends on the vector group of the protected power transformers. Connections of the protection cur-
rent intertransformers for two windings power transformers have been presented in the following tables.

Current intertransformer connection to the differential relay (RD-20-2 for power transformers with two windings or RD-20-3 for power transformers with three
windings) and to the current transformers for vector groups Yd, Yy, Yy0d5 and Yy6d5 have been presented in the additional description of the differential protec-
tion. Needlessly action of the relay when the fault (single pole earth fault) occur outside of the power transformer’s protection area (when power transformer have
solid earth connected neutral point), have been avoided by installing intertransformer who has one side connected in triangle. That intertransformer have to be
installed between differential relay and the side of the protected power transformer which has solid earth connected neutral point. When power transformer has
three windings, intertransformers are installed on one, two or three sides of the protected power transformer depending on the vector group, secondary currents
and the earth neutral connection point. Choice of the current intertransformer and the differential protection relay for the three windings power transformer’s
protection depends on the number of sides from which power transformer gets his supply.

For example, if power transformer gets his supply by one side, it is enough to ad out normal differential relay (RD-20-2). Connection of intertransformer used for
protection of the three windings power transformer with vector group Yy0d5 (i.e. Yy6d5) has been given below in the additional representation of the differential
protection.

Current intertransformers on the tertiary side of the protected power transformer are not necessary if current transformers on the tertiary side of the protected
power transformer have been chosen so that their rated secondary currentis 5 A (or 1 A) when primary winding of power transformer is loaded with rated burden
and his secondary winding is unloaded. This is rarely a case because current transformers in the tertiary side of the protected power transformer usually have such
rated transformation ratio so that they have rated current at 1/3 of the power transformer’s rated burden.

Beside this, there are other connections of the current intertransformers that can be used for differential protection of the power transformers. Because differential
relay RD 20 has small consumption (transistor relay), power of the intertransformers has been mostly spended on the line resistance between relay and intertrans-
former. Because of that, it is necessary to mount differential relay as close as possible to the intertransformer, and to accept greater cross section for the conduc-
tion lines (impedance of the secondary circuit must not exceed 0,02 ohms). It is also important that all connections must be accomplished impecably, so that
intermediate resistance will be less (line connections to the terminals must be carried out with two bolts).
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MTD 11, MTD 15, MTD 55

CURRENT INTERTRANSFORMERS
TRANSFORMATION RATIO:

Transformation ratio of intertransformers used for differential protection of two windings
power transformer can be determined by equations given in the following table:

Vector group of
current intertransformer Dd Yy Dy Yd

Transformation ratio of P/3U1p: |PAV3U 1p1 | P/3Uspsi | PAU 1p
current intertransformer 11/12| P/3U2p2 [P/A/3U 2p, | PABU 2p2 | P/3U 5p;

a) Intertransformers installed only in primary and secondary winding of power

transformer
Vector group of .
current intertransformer Yd (primary) Yd (secondary)
Transformation ratio of I _PABU 1py |_2 P/\3U 5p;
current intertransformer I3 P/3U 3P3 I3 = P/3U 3P3

b) Intertransformers installed in primary, secondary and tertiary winding of power
transformer

Vector group of

current intertransformer Yd (primary) Yd (secondary) Yy (tertiary)

Transformation ratioof |11 _ PA3UsP; |12 PAI3U,p, I3~ PA3U3p3
current intertransformer | = 1,/4/3 I, hAB I, hA3

Where:

11,12, 13 — stands for intertransformer currents, on the side which is connected to the protected transformer primary,
secondary and tertiary current transformers,

Ir - stands for intertransformer secondary current, i.e. current of differential relay,

In - stands for rated current of differential relay (5 A or 1 A),

P - stands for rated power of the protected power transformer,

U1, U2, U3 - stands for rated phase—to—phase voltage (r.m.s.) on primary, secondary and tertiary side of power trans-
former, respectively and

p1, p2, p3 - stands for transformation ratios of main current transformers installed on primary, secondary and tertiary
side of power transformer, respectively.
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MTD 11, MTD 15, MTD 55

Transformation ratio of current intertransformer can be adjusted to current ratio 11/12 in wide range

with sufficient precision. Connections for all combinations are chosen in such manner that deviation of
demanded transformation ratio of current intertransformer and selected ratio of primary and secondary

number of turns (n1/n2) does not exceed 1,5 %.

MTD 55 MTD 11 MTD 55 MTD 11 MTD55 MTD 11 MTD 15 MTD 11
Tappings Tappings Tappings Tappings Tappings
Tran.rate Tran.rate Tran.rate Tran.rate Tran.rate

Primary | Secondary | Tertiary | Connect Primary | Secondary | Tertiary | Connect Primary | Secondary | Tertiary | Connect Primary | Secondary | Tertiary | Connect Primary | Secondary | Tertiary | Connect
nsi2 K L k I ke Ic n/i2 K L k I ke Ic na2 K L k I ke Ic na2 K L k I ke Ic n/i2 K L k I ke Ic
0246 | G | N | E [ F | c| D [HaBM[| 1700 | A | N | G| F | c | D |BmME|[os00| G | H | A|[N|C|D]| BM 01293| G | J | A | M| E|F [BNHCDI[[ 0280 | G | N | c | J | A| 8 | DLHM
0.250 G N E F A B HC,DILIM 1733 A N G D E F BILJM,HC 0.607 E N C D A B FlIM 0.1333 G N E F C D | HA.BIJM 0.287 G M E J A B FLHN
0258 | G | 3| E | F | c|D| HaB [[179 | c | N |G| F|A]|B |DmHel[osan | c|n|a|B|E|F| DM [|oses| G| s |E|F|c|D|Hap [[owo|G|[N|[Aa]|s]|c|D]| siHm
022 | G | J | E|F|A|8 | Heo |[1778] A| |G |[M]| c| D [BHEN|[ 0620 G| H|[E|M[A]|]B| FIN [[0104f G [m|E|F|c|D|HABIN| 0200]| G |[M]|c| s |a]|B]| DIHN
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o35 | G | N | c|D|a|B|HERM |[2120 E| |G |B]| Cc|D| FHC [|ozer | A|N|[G|H]|cC|D |BEFM|[ows2| G |D|A|B|E]|F HC 0356 | G | H| A | M| E|F| BN
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0365 | G | D[ e | nN|Aa| B | mmuc|[2476 | A | N|G|D|E|F|BMHC| o921| A|[N|G|H]|E|F|[Bcom|[[owsr|c|F|A|[N|]c|D]|BsmHE |[0400| G| H | C|N|[A]|B|DEM
0370 | G | N[ c| o || nH |serm|[ 25 | A| 8| c|N|G|H|DERM| 09a6| A | N[ G| H | c|D|BEmM [[0202 G| s | c|N|Aa]|B|oOMmH|[o0an]|c|H|Aa|N|c]|D]|Bsem
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o404 | G [ D | A | N|E|F|emhc|| 274 | E|N|G|[D]| A]| B | FHc||1086| G| H|A|N|]E]|F]|BcOMm|lo02]6|N|E|J|A]|B|FHOM|[ 0467 G| H| c| s |A]| B[ DER
oa2 | 6| F|A|N|c|o|emHe |l 279 | E|[N|G|B| c|[D|[mmHall1ma| G |H|[c|m|a]|s|oern|los2|c|8|€E|s|c|o| A |[oas| || Al |c|Dpo]| sn
o415 | G| B | E| M| c| D[FINHA[| 286 | A [ N |G| J| c| D |BWHEFI|| 1143 | G | H| A | M| c | D |BEFIN|l023a| G | N[ c | J| E|F [DHABM|| 0489 | G | H [ a | 3| E| F | BCDI
0423 G D E M A B FILINHC 291 A N G J E F [BM,HC,DI 1un G H A M E F BC,DILIN 0.240 G M E J A B FLHC.DN 0.500 G H C N A B DE,FIIM
o043 | G| 8| c| N|E|F|DNHA|[ 204 | ¢ | D| G| M| E| F | HaBN[|120] G| H|[c| | Aa]B| DEr [[025) G| F | c| s |a|B]| DHE|osn|G|H|A|N|]C]|D]BEFM
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CURRENT TRANSFORMERS 12-36 KV

DESCRIPTION

Basic insulation in these transfor-
mers is epoxy resin. Magnetic core
consists of quality, cold rolled, ori-
ented magnetic sheet. Secondary
terminals have been covered with
plastic cover that can be lead in.
Transformers can be done with 1, 2
or 3 magnetic cores and as much se-
parated secondary windings.
Primary winding can consist of two
sections, so the transformer can be
primary reconnectable. Marking
2x100 A means that transformer can
be used for rated primary currents
100 A and 200 A.

APPLIANCE

These transformers are used for se-
parating of measuring and protec-
ting devices from high voltage and
for transformation of measuring cu-
rrents to the amount that is conve-
nient for measuring and protecting

devices. They are appropriate for
mounting in substations with ra-
ted voltages up to 36 kV. Supplying
of ampermeters, current circuits of
electricity meters, protecting and
other devices is accomplished by
these transformers. They can work
continuously with 20% overrated
burden and still maintain appointed
accuracy class.

MOUNTING

Transformer can be mounted in all
kinds of positions. He is attached to
the background using bearing plate
with adequate fastening screws.

All connections on the primary and
secondary side must be clean and
well tightened, so they will not be
overheated. One of the secondary
winding connections should be ear-
th connected (it is usually connec-
tion k i.e. S1). Whole burden of the
connected measuring or protec-

ting devices together with cable lo-
sses must not exceed his rated va-
lue for more than 20 % because in
that case accuracy class will not be
satisfactory. If whole burden of the
connected measuring or protecting
devices together with cable losses is
significantly less than his rated va-
lue, additional resistance should be
added in secondary circuit. If some
secondary winding is not charged
his terminals must be shorted.
Primary recconectable transformers
have connection scheme. Bridging
is done simply by moving connec-
ted plates on the high voltage ter-
minals.

During mounting, take care that pri-
mary and secondary terminals don't
change their places. Current input
on the primary winding is marked
with K or P1 and output is marked
with L or P2. Current input on the
secondary winding is marked with

k or S1 and output is marked with
lorS2.

If exterior dynamic forces of the pri-
mary connections are great (greater
than 3,75 kN) than supporting-type
insulators should be mounted near
the current transformer.
Transformers must be earth connec-
ted in the marked place.

HANDLING AND MAINTAINING
For these types of transformers re-
gular maintaining is not necessary.
It is enough, from time to time,
to check if all connection are cle-
an and well tightened and to clean
the transformer if he is dirty. Take
care that transformer must not work
with open secondary circuit, becau-
se in that case high voltage appears
on secondary side and insulation
could be damaged. If some accident
happens in the substation, transfor-
mers should be tested.




CURRENT TRANSFORMERS 12-36 KV

APPROXIMATE DATA FOR MEASURING TRANSFORMERS

N\

RATED POWER DEFINING

System power consum (VA)

Consumer — —
Current circuit Voltage circuit

Amperemeter with moving iron 0.75...1.2 =
Voltmeter with moving iron (100 V) - 3...45
Nulvoltmeter - 20
Wattmeter (Varmeter), electrodynamic (100 V) 3.5 1.5
Wattmeter (Varmeter), registration 3...12 4...
Induction energy meter 04...1 2...5
Phasemeter, electrodynamic (cos¢) 2...6 3.5
Synchronoscope - 11
Frequency indicator with flaps (100 V) - 3
Frequency indicator, electrodynamic - 7
Voltage relay RU - 1...4
Current limiting relay IR1 14 -
Current limiting relay IR2 5 -
Current limiting relay IR10 0.1 =
Differential relay RD 0.1...1 -
Distant relay 6...16 1
Distant relay at activation = 2...60
Directed relays 10 8
Accessary relay PR - 2...7.5
Cu conductor Tm 2,5mm? at 5A 0.18 -
Cu conductor Tm 4mm? at 5A 0.11 -
Cu conductor Tm 2,5mm?at 1A 0.007 =
Cu conductor Tm 4mm? at 1A 0.0044 -

FRKAT




CURRENT TRANSFORMERS 12-36 KV

BURDEN INFLUENCE TO THE INSTRUMENT SECURITY FACTOR AND ACCURACY LI-
MIT FACTOR FOR CURRENT MEASURING TRANSFORMERS

Standard values for the instrument security factor and accuracy limit factor which has
been given by the manufacturer refer to the rated power of the current transformer’s
core.

If current measuring transformer is not charged with the rated burden his instrument
security factor (or accuracy limit factor) will change by the following formula:

Pn+Pi

Fsp=F g ——1—
SU S TPip;

Fs — instrument security factor with rated burden (Pn)

Fst — instrument security factor with operating burden (Pt)

Pn - rated power of the core

Pt — power of the core with operating burden and rated current

Pi - core’s own consum (0,05 Pn to 0,2 Pn)

This formula is not relevant for so-called “linear” cores.

Graphic displays condicionality between instrument security factor and connected
burden on the core whose power is 30 VA and instrument security factor is FS=5. If
connected burden is less than the core power instrument security factor is greater, so
measuring instrument is in danger because of the enhanced secondary current. With
accuracy limit factor situation is the same.

Fs
15

10

\ Pn=3

VA

N Fs=5

S~

45

Pt (VA)

FNAT



Current transformers

12-36 kV,

indoor mounting

STEM-N 12, 24, 38

of
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INDOOR SUPPORTING TYPE CURRENT
STEM-N 24%; STEM-N 38*

TRANSFORMERS STEM-N 12%;

TECHNICAL DATA STEM-N-12* | STEM-N-24* | STEM-N-38*
Rated voltage (kV) 10 20 35
Maximal operating voltage (kV) 12 24 36
Rated power-frequency withstand vol- 28 50 70
tage, 1 min (rm.s.) (kV)
Rated lightning impulse withstand vol- 75 125 170
tage 1.2/50ms (kV)
Rated frequency (Hz) 50/60
Rated primary current (A) 5 to 2000 or 2x5 to 2x600
Rated secondary current (A) 5(or 1)

Rated short time thermal current, 1s

I, =(100-500)In, max 200 kA

Rated dynamic current

| .=2.5lth, max 200 kA

Rated continuous thermal current l,=12In
Instrument security factor Fs=5
Number of cores 1;20r3
Insulation class E/B
Type of basic insulation epoxy resin

Normative references

JUS IEC 60044-1, VDE 0414, BS 3938

24

M8

*Marks:

STEM-N-1211; STEM-N-2411; STEM-N-3811

- single-core transformer, connective on primary side.
STEM-N-1210; STEM-N-2410; STEM-N-3810

- single-core transformer, non-connective on primary side.
STEM-N-1221; STEM-N-2421; STEM-N-3821

- two-core transformer, connective on primary side.
STEM-N-1220; STEM-N-2420; STEM-N-3820

- two-core transformer, non-connective on primary side.

When ordering, state: rated power, accuracy class and instru-
ment security factor (or accuracy limit factor) for each core.

Type of tran- Dimension (mm)
sformer A B c| o | E|F|c|H I J | Mass (kg)

STEM-N-1211 | 162 | 158 | 244 | 220 [ 196 | 125 | 135 | / | 108 | 7/ 11
STEM-N-1221 | 270 | 158 | 244 | 220 [ 317 [ 295 | 135 | 32 [ 120 [ 184 21
STEM-N-2411 | 176 | 180 | 294 | 270 [ 190 | 160 | 154 | / | 108 | 7/ 15
STEM-N-2421 | 294 | 178 | 289 | 265 [ 339 | 305 | 155 | 32 | 120 | 184 27
STEM-N-3811 | 198 | 184 | 414 | 390 [ 200 | 144 | 160 | / | 108 | / 18
STEM-N-3821 | 300 | 184 | 414 | 390 | 300 | 265 | 162 | 32 | 120 | 184 32

FNT



Current transformers 12-36 kV, indoor mounting

STEM-NS 24

174

INDOOR SUPPORTING TYPE CURRENT TRANSFORMERS STEM-NS 24*

TECHNICAL DATA STEM-NS-24*
Rated voltage (kV) 20

Maximal operating voltage (kV) 24

Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 50

Rated lightning impulse withstand voltage 1.2/50ms (kV) 125

Rated frequency (Hz) 50/60

Rated primary current (A) 5 to 2000 or 2x5 to 2x600
Rated secondary current (A) 5(or1)

Rated short time thermal current, 1s 1,=(100-500)I , max 200 kA
Rated dynamic current Idﬁ=2~5|m' max 200 kA
Rated continuous thermal current l,=1.2In
Instrument security factor F=5

Number of cores 1;20r3
Insulation class E/B

Type of basic insulation epoxy resin

Normative references

JUS IEC 60044-1, VDE 0414, BS 3938

F




Current transformers 12-36 kV, outdoor mounting

ATM 24,38
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J11
ATM 38* 370 8 \ /
OUTDOOR SUPPORTING TYPE CURRENT TRANSFORMERS ATM 24%; ATM 38*
*Marks:
I * &3
TECHNICAL DATA ATM 24 ATM 38 ATM 2411 - single-core transformer, connective on primary side
Rated voltage (kV) 20 35 ATM 2421 - two-core transformer, connective on primary side
Maximal operating voltage (kV) 24 36 ATM 2431 - three-core transformer, connective on primary side
N " ATM 2410 - single-core transformer, non-connective on primary side
Rated power-frequency withstand voltage, 1 min (rm.s.) (k) ED 0 ATM 2420 - two-core transformer, non-connective on primary side
Rated lightning impulse withstand voltage 1.2/50ms (kV) 125 170 ATM 2430 - three-core transformer, non-connective on primary side
Rated frequency (Hz) 50/60 ATM 3811 - single-core transformer, connective on primary side
- ATM 3821 - two-core transformer, connective on primary side
Rated primary current (A) 2x5 to 2x600 ATM 3831 - three-core transformer, connective on primary side
Rated secondary current (A) 5(or1) ATM 3810 - single-core transformer, non-connective on primary side
Rated short time thermal current, 1s 1,=(100-500)| , max 120 kA ATM 3820 - two-core transformer, non—connectlv'e on prlmary S|d.e
u - ATM 3830 - three-core transformer, non-connective on primary side
Rated dynamic current Id_y_n=2.5|th
Rated continuous thermal current l,=1.2In These transformers are serially produced with accuracy class 0.5; 15
VA; Fs=5 for measuring core and 5P10; 30 VA for protection core. Ra-
Number of cores 1;20r3 H
ted secondary currentis 5 Aor 1A.
Insulation class E/B When ordering state: rated power, accuracy class and instrument se-
Type of basic insulation epoxy resin curity factor (or accuracy limit factor) for each core.
Mass, approx (kg) 34 38

Normative references

JUS IEC 60044-1, VDE 0414, BS 3938

FRKAT



Current transformers 12-36 kV,

outdoor mounting

ATMS 24,38

S
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OUTDOOR SUPPORTING TYPE CURRENT TRANSFORMERS
ATMS 24* AND ATMS 38*
TECHNICAL DATA ATMS 24* ATMS 38*
Rated voltage (kV) 20 35
Maximal operating voltage (kV) 24 36
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 50 70
Rated lightning impulse withstand voltage 1.2/50ms (kV) 125 170
Rated frequency (Hz) 50/60
Rated primary current (A) 5 to 500 or 2x5 to 2x75
Rated secondary current (A) 5(or 1)
Rated short time thermal current, 1s 1,=100In
Rated dynamic current Im=2.5Ith
Rated continuous thermal current IM=1 2In
Instrument security factor F=5
Number of cores 1
Insulation class E/B
Type of basic insulation epoxy resin

Normative references

JUS IEC 60044-1, VDE 0414, BS 3938

Mass, approx. (kg)

16.5

19

*Marks:

ATMS 2411 - single-core transformer, connective on primary side
ATMS 3811 - single-core transformer, connective on primary side

These transformers are serially produced with rated short-time thermal current Ith=100In; accuracy class 0.5; 10 VA; Fs=5 for measuring core.
When ordering state: rated power, accuracy class and instrument security factor.

FNAT



Current transformers 12-36

kV, outdoor mounting

ATMSA 24,38

Type of ranstormer Number of ribs

ATV A 24"

250 5 |

ATVS A 38"

OUTDOOR SUPPORTING TYPE CURRENT TRANSFORMERS

ATMS-A 24%; ATMS-A 38*

TECHNICAL DATA

ATMS-A 24* ATMS-A 38*

Rated voltage (kV)

20 35

Maximal operating voltage (kV)

24 36

Rated power-frequency withstand
voltage, 1 min (rm.s.) (kV)

50 70

Rated lightning impulse withstand
voltage 1.2/50ms (kV)

125 170

Rated frequency (Hz)

50/60

Rated primary current (A)

2x5 to 2x600

Rated secondary current (A)

5(or1)

Rated short time thermal current, 1s

1,=(100-500)I,, max 120 kA

Rated dynamic current

l,,=2.5/th

Rated continuous thermal current

lx=1.2In

Number of cores

1

Insulation class

E/B

Type of basic insulation

epoxy resin

Normative references

JUS IEC 60044-1, VDE 0414, BS 3938

*Marks:

ATMS-A 2411 - single-core transformer, connective on primary side
ATMS-A 2410 - single-core transformer, non-connective on primary side
ATMS-A 3811 - single-core transformer, connective on primary side
ATMS-A 3810 - single-core transformer, non-connective on primary side

FRKAT
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We serially produce these transformers with accuracy class
0.5; 15 VA; Fs=5. Rated secondary currentis 5Aor 1 A.
When ordering state: rated power, accuracy class and in-
strument security factor.



Current transformers 12-36 kV, indoor mounting

STPN 12

DETALJA

126

%

185

D & T 17771 i o
& 1
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\
/ o
DETALJ-A DETALJ-A 120
za In<1500A za In>1500A 205
INDOOR BUSHING TYPE CURRENT TRANSFORMERS STPN 12*
TECHNICAL DATA STPN 12* ) Dimension (mm)
Primary current(A)
Rated voltage (kV) 10 H A B
Maximal operating voltage (kV) 12 £ 1500 605 18 12
Rated power-frequency withstand voltage, 1 min (rm.s.) (kV) 28 31500 750 25 20
Rated lightning impulse withstand voltage 1.2/50ms (kV) 70
Rated frequency (Hz) 50/60
Rated primary current (A) 400 to 4000
Rated secondary current (A) 5(or1)

Rated short time thermal current, 1s

1,=(100-200)In

Rated dynamic current

Im=practically unlimited

Rated continuous thermal current lx=1.2In
Instrument security factor Fs=5
Number of cores 1;20r3
Insulation class E/B
Type of basic insulation epoxy resin
Mass (kg) 24

Normative references

JUS IEC 60044-1, VDE 0414, BS 3938

*Marks:

STPN 1210 - single-core transformer, unreconnectable on primary side

STPN 1220 - two-core transformer, unreconnectable on primary side

STPN 1230 - three-core transformer, unreconnectable on primary side

We serially produce these transformers with rated short-time thermal current Ith=100In; accuracy class 0.5; 15 (30) VA; Fs=5 for measu-

ring core and 5P 10, 30 VA for protection core.

When ordering state: rated power, accuracy class and instrument security factor (or accuracy limit factor) for each core.

NOTE: We keep the right for changes.

FNMT




Current transformers 12-36 kV, indoor mounting

STPM 38

350

360

-4

206
184

382

INDOOR BUSHING TYPE CURRENT TRANSFORMERS STPM 38*

TECHNICAL DATA

STPM 38*

Rated voltage (kV)

35

Maximal operating voltage (kV)

36

Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV)

70

Rated lightning impulse withstand voltage 1.2/50ms (kV)

170

Rated frequency (Hz)

50/60

Rated primary current (A)

2x5 to 2x600

Rated secondary current (A)

5(or1)

Rated short time thermal current, 1s

1,=(100-500)In

Rated dynamic current

1, =2.5th

Rated continuous thermal current

Inb=1’2|n

Instrument security factor

Fs=5

Number of cores

1;20r3

Insulation class

E/B

Type of basic insulation

epoxy resin

Mass (kg)

24

Normative references

JUS IEC 60044-1, VDE 0414, BS 3938

*Marks:

STPM 3811 - single-core transformer, connective on primary side
STPM 3821 - two-core transformer, connective on primary side
STPM 3831 - three-core transformer, connective on primary side

STPM 3810 - single-core transformer, non-connective on primary side

STPM 3820 - two-core transformer, non-connective on primary side

STPM 3830 - three-core transformer, non-connective on primary side

FNMT

We serially produce these transformers with rated short-time thermal cu-
rrent Ith=100In; accuracy class 0.5; 15 (30) VA; Fs=5 for measuring core
and 5P10, 30 VA for protection core.

When ordering state: rated power, accuracy class and instrument security
factor (or accuracy limit factor) for each core.

NOTE: We keep the right for changes.
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VOLTAGE TRANSFORMERS 12-36 KV

DESCRIPTION

Magnetic core consists of quality, cold rolled, oriented magnetic sheet. Pri-
mary and secondary windings are casted in epoxy resin which consists of qu-
artz send that gives electrical and mechanical strenght to the windings. Im-
pulse voltage is equally distributed over transformer surface by special design
sollution. That is why these transformers bear power-frequency withstand vol-
tage test and impulse voltage test very well.

Because magnetic core consists of high quality magnetic sheet (with low spe-
cific losses) there is no dangerous overheating of magnetic core even in the
cases of earth faults when magnetic induction become significantly higher.
Single pole insulated voltage transformers have tertiary winding for open tri-
angle vector group which is applied for earth-fault protection. When three sin-
gle pole insulated voltage transformers are connected in star circuit connecti-
on in the network with isolated neutral point, their active resistance prevent
ferrodynamic apparation in the network transients.

We make voltage transformers for all climate conditions.

VOLTAGE TRANSFORMERS IN THREE

PHASE SYSTEM the “V” connection

2. Two two-pole insulated voltage transformers in

APPLIANCE

These transformers are used for separating of measuring and protecting de-
vices from high voltage and for voltage transformation to the amount that is
convenient for measuring and protecting devices. We produce single pole in-
sulated and two pole insulated voltage transformers for voltages up to 35 kV
for indoor and outdoor mounting.

Accuracy class should be chosen according to transformers purpose.

- class 0.1: for the most accurate laboratory measuring;

- class 0.2: for laboratory measuring and testing stations, for the most accu-
rate operative measuring and for electricity meters on the great consumers;

- class 0.5: for voltage and power operative measuring, electricity measuring
and for accessary relays supplying;

- class 1:in cases when there is need for large rated power of the transformer
and there is no need for more accurate measuring.

3. Star connection of the three single-pole insula-
ted voltage transformers for common purposes

1. Two-pole insulated voltage transformer is used
for supplying of voltmeters, frequency indicators,
synchronoscopes, some relays etc. He is applied in
any case where voltage supplying is enough and
doesn’t matter what happens in the case of earth
fault.

w

s

With that connection we can supply three pha-
se wattmeters and electricity meters. These devi-
ces consists of two systems connected in Aron’s
connection. In the case of earth-fault measuring is
correct only if middle line (S) is earth-faulted. Ot-
herwise the results will be either too big or too
small.

R

»

Single-pole insulated voltage transformer can’t be
connected in “V” connection because one line in
the high voltage network would be earth connec-
ted in that case.

This kind of connection is correctly transforming
all voltages in three phase system. Neutral point
on the high voltage side must be earth connected.
With this connection it is possible to measure all
three phase-to-phase voltages Urs, Ust, Utr as well
as all three phase-to-earth voltages.

In normal operating conditions voltage transfor-
mer is working with magnetic induction 0,8-0,9
(T). If single-pole earth-fault happens, for exam-
ple, in line S than primary winding of the middle
voltage transformer is short-circuited, while volta-
ges on the other two voltage transformers arise to
the times higher value along with their magne-
tic induction.

Tertiary windings of three voltage transformers
(100/3 V) have to be connected in open triangle.
In normal operating conditions there is negligible
voltage on the terminals. In case of earth fault that
voltage arises to 100 V.

Measuring instruments that are builted for phase-
to-phase voltage (voltmeter, frequency meter, wa-
ttmeter, two-system electricity meters, relays etc.)
have to be connected between secondary termi-
nals (uand v).

Voltmeters, earth-fault signalizing relays, three-
system wattmeters, three-system electricity me-
ters have to be connected between secondary ter-

FNAT



VOLTAGE TRANSFORMERS 12-36 KV

APPROXIMATE DATA FOR MEASURING TRANSFORMERS
RATED POWER DEFINING

System power consum (VA)
Consumer — —
Current circuit | Voltage circuit
Amperemeter with moving iron 0.75...1.2 -
Voltmeter with moving iron (100 V) - 3...45
Nulvoltmeter - 20
Wattmeter (Varmeter), electrodynamic (100V) 3.5 1.5
Wattmeter (Varmeter), registration 3...12 4...
Induction energy meter 04...1 2...5
Phasemeter, electrodynamic (cos¢p) 2...6 3.5
Synchronoscope - 11
Frequency indicator with flaps (100 V) - 3
Frequency indicator, electrodynamic - 7
Voltage relay RU - .4
Current limiting relay IR1 14 -
Current limiting relay IR2 5 -
Current limiting relay IR10 0.1 -
Differential relay RD 0.1...1 -
Distant relay 6...16 1
Distant relay at activation - ...60
Directed relays 10 8
Accessary relay PR - ...7.5
Cu conductor Tm 2,5mm?2 at 5A 0.18 -
Cu conductor Tm 4mm?2 at 5A 0.11 -
Cu conductor Tm 2,5mm?2 at 1A 0.007 -
Cu conductor Tm 4mm2 at 1A 0.0044 -
: i}fv"j == In the open triangle circuit at single pole volta-  PRODUCTION
; I" ! K“?A,,A‘ ge transformers, resistors 25 Q or higher should ~ We produce this kier of tr?nsformers for indoor
o o)y be added. All metal parts of the transformer that  and outdoor mounting. At indoor mounting the-
. B, 2 are not normally under voltage should be earth-  re is version with high voltage fuse bases, so the
s P P 'E}I connected. There is fixing strap on the transformer  fuses can be builted in transformer. There are also
! ‘g\ ! that is marked with ea.rth sign. versic?ns of the voltagg transformer that can b.e
One secondary terminal also have to be earth-  usedin 10kV as well as in 20 kV networks by speci-
connected depending on the measuring circuit.  al recconection of his primary windings.
E At single pole insulated voltage transformers se-  This catalogue is also presenting some special

minal (u) and earth connected neutral point (x).
Three-system instruments are accurate even in the
case of earth-fault in any phase line.

MOUNTING

Epoxy voltage transformers can be mounted in all
kinds of positions.

Primary winding in the two pole insulated volta-
ge transformers is connected between two phases
while in the single pole insulated voltage transfor-
mer it is connected between phase and earth.

condary terminal x connects to the earth as well as
primary terminal X. At two pole insulated voltage
transformer in the "V* connection usually secon-
dary terminal v is earth-connected.

Secondary terminals at voltage transformer can
stay open or charged with large resistance (vol-
tmeters, voltage circuits of electricity meters and
relays). Secondary terminals must not be short
connected because there is possibility for dama-
ging the transformer. Because of that secondary li-
nes are usually assured with fuses. Earth-connec-
ted lines are not assured.

types of voltage transformers such as transformer
for locomotives type NMT and voltage transformer
for low voltage levels type NT.

HANDLING AND MAINTAINING

For these types of transformers regular maintai-
ning is not necessary. It is enough, from time to
time, to check if all connection are clean and well
tightened and to clean the transformer if he is dir-
ty. If some accident happens in the substation,
transformers should be tested



Voltage transformers 12-36 kv, indoor mounting
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w w 12 | 335 | 180 | 20
|
TH kv | 375 | 200 | 299
] E— 36kv | 415 | 225 | 300 | 245 | 200
D
TECHNICAL DATA INT-12 | JNT-24 | INT-24/12 | JNT-36 INDOOR SINGLE POLE INSULATED VOLTAGE TRANSFORMERS JNT*
Rated primary voltage (kV) 10/ 20/ 20/ //10/ 35/ - -
Highest voltage for equipment (r.m.s.) (kV) 12 24 24 36 tra?s'::r‘l)‘:er Dimension (mm) l\(/llfs)s
Rated secondary voltage (V) 100/ A B C D E F G .
Rated tertiary voltage (V) 100/3 INT-12 355 | 180 | 240 | 175 | 155 | 93 | 72 | 246
Rated power-frequency withstand voltage, 28 50 50 70 INT-24 375]1200129912101175]1 93 | 72 | 315
1 min (rm.s.) (kV) JNT-24/12 | 375 | 200 | 299 | 210 | 175 | 93 | 72 | 325
Rated lightning impulse withstand voltage 75 125 125 170 JNT-36 380 | 225 | 390 | 245 | 200 | 69.5 | 65.5| 41.0
1.2/50ms (kV)
Rated frequency (Hz) 50/60
0.2/3P NOTE:
" These transformers can also be produced for rated voltages: 3/; 5/ ; 6/
Accuracy class 0.5/3P ;15/;17,5/; 25/ and 33/ kV. On customer’s request we can produce
1/3P other combinations of transformation ratio, rated output and accuracy
25 25 = 30 class.
Rated power (VA) 75% 75% 75/25% 100% When ordei‘ring, s:jate: rgted primary, secondary and tertiary voltage,
accuracy class and rated output.
150 150 5050 200 *Characteristics of the transformers that we produce serially.
Rated voltage factor Vf 1.9/8h
25 | 25 | 25 | *25

Additional resistance in tertiary circuit (W)

** use two shunted resistors (25 W each)

Limiting thermal secondary current (A)

10.4

[ 104 | 10452 |

13.8

Tertiary accuracy class 6P
Tertiary rated power (VA) 25

Type of basic insulation epoxy resin
Normative references JUS |EC 60044-2
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Voltage transformers 12-36 kv, indoor mounting

DNT 12-38 kV

M10

M8

A
D imenzje (mm)

DNT

A B c D E F

12kV | 355 180 240 190 155 150

Ti#; v | a5 | 20 | s01 | 210 | 175 | 200
a — s6kv | 430 | 250 | a0 | s00 | 225 | a0

TECHNICAL DATA DNT-12 | DNT-24 | DNT-24/12 | DNT-36 INDOOR TWO POLE INSULATED VOLTAGE TRANSFORMERS DNT*
Rated primary voltage (kV) 10 20 20/10 35 = . 5 T "

; ype o imension (mm ass
:é?;?;rsm: ;:tlt(i?i:jr(kv) 12 24 24 36 transformer | A B C D E E G H kg)
Rated secondary voltage (V) 100 DNT-12 355 | 180 | 240 | 190 | 155 | 150 | 93 72 | 274
Rated power-frequency DNT-24 375 | 200 | 301 | 210 | 175 | 210 | 93 | 72 | 345
withstand voltage, 1 min 28 50 50 70 DNT-24/12 | 375 | 200 | 301 | 210 | 175 | 210 | 93 72 | 355
(rm.s.) (kV) DNT-36 | 430 | 250 | 390 | 300 | 225 [ 320 | 76 | 54 | 580
Rated lightning impulse 75 125 125 170
withstand voltage 1.2/50ms
(kV) NOTE:

Rated frequency (Hz) 50/60 These transformers can also be produced for rated voltages: 3; 5; 6; 15; 17.5; 25 and
0.2/3P 33 kV. On customer’s request we can produce other combinations of transformation
ratio, rated output and accuracy class.
Accuracy class 0.5/3P% *Characteristics of the transformers that we produce serially.
1/3P When ordering, state: rated primary and secondary voltage, accuracy class and rated
25 25 - 30 output.
Rated power (VA) 75% 75%* 75/25% 100*
150 150 150/50 200
Rated voltage factor Vf 1.2/continuosly
';L”:r'::‘tg(;\')‘erma' secondary 454 | 104 | 10452 | 138
Type of basic insulation epoxy resin
Normative references JUS IEC 60044-2
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Voltage transformers 12-36 kv,

indoor

mounting

JNT-S0OV 12-38 kV

ms

Dimenzije (mm) INT S0-12 INT 50-24 JINT 50-36

A 355 375 390

B 180 200 225

q 190 210 245

D 155 175 200

E 425 586 774

TECHNICAL DATA JNTSOV-12 | JNTSOV-24 | JNTSOV-24/12 | JNT SOV-36 INDOOR SINGLE POLE INSULATED VOLTAGE TRANSFORMERS JNT SOV*
Rated primary voltage (kV) 10/ 20/ 20/ //10/ 35/
nghest votlt(age f?r(kv) 12 24 24 36 Type of Dimension (mm) Mkass
equipment (r.m.s. S ey A B c D E E G (kg)
Rated secondary voltage (V) 100/
Rated tertiary voltage (V) 100/3 IJNTSOV-12 | 355 | 180 | 416 | 190 | 155 | 93 72 | 254
Rated power-frequency JNTSOV-24 | 375 | 200 | 575 | 210 | 175 | 93 72 327
withstand voltage, 1 min 28 50 50 70
JNT SOV- 375|200 | 575 | 210 | 175 | 93 72 | 337
(rm.s.) (kV) 24712
Rated lightning impulse
withstand voltage 1.2/50ms 75 125 125 170 JNTSOV-36 | 380 | 225 | 762 | 245 | 200 | 69.5 | 65.5 | 42.6
(kV)
Rated frequency (Hz) 50/60
0.2/3P
A | = NOTE:
ccuracy class 0.5/3 Transformers JNT SO* have been designed for indoor mounting in electrical
1/3P power substations with voltage level up to 36 kV. They are provided with
25 25 - 30 fuse boxes on high voltage side and on the customer’s request we can also
Rated power (VA) 75% 75% 75/25% 100* deliver adequate fuses whose mounting and dismounting is really simple.
150 150 150/50 200 On customer’s request we can produce other combinations of
Rated voltage factor VF 1.978h transformation ratio, rated output and accuracy class.
dted voltage factor - When ordering, state: rated primary, secondary and tertiary voltage,

Additional resistance in 25 [ 25 [ 25 [ =25 accuracy class and rated output.
tertiary circuit (W) ** use two shunted resistors (25 W each) *Characteristics of the transformers that we produce serially.
Limiting thermal secondary 104 104 10.4/5.2 138
current (A)
Tertiary accuracy class 6P
Tertiary rated power (VA) 25
Type of basic insulation epoxy resin
Normative references JUS IEC 60044-2
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Voltage transformers 12-36 kv, indoor mounting

DNT-S0OV 12-38 kV

<]
|

M8

s A

S
=%

Dimenzije (mm) DNT50-12 DNT50-24 DNT50-36
A 355 375 430
B 180 200 250
9 190 210 300
D 155 175 225
E 425 388 786
F 150 210 320
G 260 320 430
INDOOR TWO POLE INSULATED VOLTAGE TRANSFORMERS DNT SOV*
Type of Dimension (mm) Mass
transformer | A | B | Cc [ D | E | F | G| H| I (kg)
NOTE:
DRITSOV-IZ || 255 | 160 || 417 || 120 | 155 || 10| €3 || 22 || 280 || 280 Transformers DNT SO* have been designed for indoor
DNT SOV-24 | 375 | 200 | 578 | 210 | 175 | 210 | 93 | 72 | 320 | 36.9 mounting in electrical power substations with voltage
DNT SOV- level up to 36 kV. They are provided with fuse boxes on
24/12 3751200 | 578 | 210 | 175 1210 | 93 | 72 | 320 [ 37.9 high voltage side and on the customer’s request we
DNTSOV-36 | 230 | 250 | 762 | 300 | 225 | 320 | 76 | 52 | 430 | 612 can also deliver adequate fuses whose mounting and
dismounting is really simple.
TECHNICAL DATA DNT SOV-12 | DNTSOV-24 | DNTSOV-24/12 | DNTSOV-36 | O Customer’s request we can produce other
Rated primary voltage (V) 0 = i = combinations of transformation ratio, rated output and
- - accuracy class.
E:.'r?:'f)srk\@ltage el P 12 24 24 36 :S;:Irlacteristics of the transformers that we produce
il eIy el () 100 Whenyordering, state: rated primary and secondary
Rated power-frequency withstand 28 50 50 70 voltage, accuracy class and rated output.
voltage, 1 min (rm.s.) (kV)
Rated lightning impulse withstand
voltageql .2/50?ns (Ev) 73 125 125 170
Rated frequency (Hz) 50/60
Accuracy class 0.2/3P
0.5/3P*
1/3P
Rated power (VA) 25 25 - 30
75% 75% 75/25* 100*
150 150 150/50 200
Rated voltage factor Vf 1.2 continuosly
I(.Ar)nltlng thermal secondary current 104 104 10.4/5.2 138
Type of basic insulation epoxy resin
Normative references JUS IEC 60044-2

FNAT



Voltage transformers 12-36 kv, indoor mounting

JNT-SOH 12-38 kV

2
.

Type of transformer |1 B c ""“:"“ T ("'E’") F G H m;TS
= JNT SOH-12 355 180 319 190 156 | 93 72 3 254
JNT SOH-24 375 200 375 210 175 93 72 491 32.7
JNT SOH-24/12 375 200 375 210 175 93 72 491 337
JNT SOH-36 380 225 460 245 200 | 69.5 | 655 | 625 426
TECHNICAL DATA JNT SOH-12 | JNT SOH-24 | JNT SOH-24/12 | JNT SOH-36
Rated primary voltage (kV) 10/ 20/ 20///10/ 35/
;—Li\c_;])hest voltage for equipment (r.m.s.) 12 24 24 36
Rated secondary voltage (V) 100/
Rated tertiary voltage (V) 100/3
Rated power-frequency withstand
voltagg, 1 min (r?n.s.) (I)(/V) 28 50 >0 70
Rated lightning impulse withstand
voltageg1 .2/50?115 (EV) 72 [= 023 [
Rated frequency (Hz) 50/60
Accuracy class 0.2/3P
0.5/3P*
1/3P
Rated power (VA) 25 25 = 30
75% 75% 75/25*% 100*
150 150 150/50 200
Rated voltage factor Vf 1.9/8h
Additional resistance in tertiary 25 25 25 **12.5
circuit (W) ** yse two shunted resistors (25 W each)
I(.;\r)niting thermal secondary current 104 104 10.4/5.2 138
Tertiary accuracy class 6P
Tertiary rated power (VA) 25
Type of basic insulation epoxy resin

Normative references

JUS IEC 60044-2

INDOOR SINGLE POLE INSULATED VOLTAGE TRANSFORMERS
JNT SOH*

Type of Dimension (mm) Mass
transformer A B C D E F G H | (kg)
IJNT SOH-12 355|180 | 416 | 190 | 155 | 93 72 | 371 | 254
JNT SOH-24 375 | 200 | 575 | 210 | 175 | 93 72 | 491 | 32.7

JNT SOH-24/12| 375 | 200 | 575 | 210 | 175 | 93 72 | 491 | 337
JNT SOH-36 380 | 225 | 762 | 245 | 200 | 69.5 | 65.5 | 625 | 42.6
NOTE:

Transformers JNT SO* have been designed for indoor mounting in
electrical power substations with voltage level up to 36 kV. They are
provided with fuse boxes on high voltage side and on the customer’s
request we can also deliver adequate fuses whose mounting and
dismounting is really simple.

On customer’s request we can produce other combinations of
transformation ratio, rated output and accuracy class.

When ordering, state: rated primary, secondary and tertiary voltage,
accuracy class and rated output.

*Characteristics of the transformers that we produce serially.

FNAT



Voltage transformers 12-36 kv, indoor mounting

DNT-SOH 12-38 kV

T -
= I\s P ... 2 I
4V ‘ >’ . onTsonasz | 375 | 700 | s7e | ot | 175 210 |58 |72 | a0 | ams | o7
INDOOR TWO POLE INSULATED VOLTAGE TRANSFORMERS DNT SOH*
Type of Dimension (mm) Mass
transformer A B cC | D|E F |G| H I J | (kg)
DNTSOH-12 | 355 | 180 | 314 | 190 | 155 | 150 | 93 | 72 [ 260 [ 371 | 29.0 NOTE:
DNTSOH-24 | 375 | 200 | 374 [ 210 | 175 [ 210 [ 93 | 72 | 320 [ 484 | 369 Transformers DNT SO* have been designed for
DNT SOH-24/12 | 375 | 200 | 374 | 210 | 175 | 210 | 93 | 72 | 320 | 484 | 379 ndlear melmiing i elzginel (ganier sulosm o
with voltage level up to 36 kV. They are provided
DNT SOH-36 430 | 250 | 466 | 300 | 225 | 320 | 76 | 54 | 430 | 632 | 61.2 with fuse boxes on high voltage side and on the
customer’s request we can also deliver adequate
TECHNICAL DATA DNT SOH-12 | DNT SOH-24 | DNT SOH-24/12 | DNT SOH-36 fuses whose mounting and dismounting is really
Rated primary voltage (kV) 10 20 20/10 35 simple.
Highest voltage for equipment On customer’s request we can produce other
(rm.s.) (kV) 1 & = e combinations of transformation ratio, rated output
Rated secondary voltage (V) 100 agﬁ accuracy class.f " - N
- *Characteristics of the transformers that we
Rated powef-frequency withstand 28 50 50 70 prodUcaserially.
voltage, 1 min (r.m.s.) (kV) . .
- — - When ordering, state: rated primary and secondary
Rated lightning impulse withstand
voltage 1.2/50ms (kV) 75 125 125 170 voltage, accuracy class and rated output.
Rated frequency (Hz) 50/60
Accuracy class 0.2/3P
0.5/3P*
1/3P
Rated power (VA) 25 25 = 30
75% 75* 75/25* 100*
150 150 150/50 200
Rated voltage factor Vf 1.2 continuosly
:.Ar)mtlng thermal secondary current 104 104 104/5.2 138
Type of basic insulation epoxy resin
Normative references JUS IEC 60044-2




Voltage transformers 12-36 kv, outdoor mounting

JNT-SM 12-38 kV

Dimenzije (mm) INTSM-12 INT SM-24 INT SM-36
A 355 375 390
B 180 200 225
q 190 210 245
D 155 175 200
13 345 425 525

OUTDOOR SINGLE POLE INSULATED VOLTAGE TRANSFORMERS JNT SM*

Dimension (mm)
Type of Num_ber Mass(kg)
transformer | A B @ D E F S of ribs
JNT SM-12 349 | 190 | 210 | 165 360 101 | 38 3 259
JNTSM-24 | 338 | 210 | 220 | 185 440 91 | 27 4 33.0
INT SM-
24112 338 | 210 | 220 | 185 440 91 | 27 4 34.0
IJNTSM-36 | 346 | 235 | 229 | 210 | 540(570) | 92 | 25 5(6) 42.8(43.0)
TECHNICAL DATA JNTSM-12 | JNTSM-24 | JNT SM-24/12 | JNT SM-36
Rated primary voltage (kV) 10/ 20/ 20/ //10/ 35/
Highest voltage for equipment (r.m.s.) (kV) 12 24 24 36
Rated secondary voltage (V) 100/
Rated tertiary voltage (V) 100/3
Ratgd power-frequency withstand voltage, 28 50 50 70
1 min (r.m.s.) (kV)
Rated lightning impulse withstand voltage
1.2/50ms (KV) 75 125 125 170
Rated frequency (Hz) 50/60
Accuracy class 0.2/3P
0.5/3P*
1/3P
Rated power (VA) 25 25 - 30
75% 75% 75/25*% 100*
150 150 150/50 200
Rated voltage factor Vf 1.9/8h
Additional resistance in tertiary circuit (W) 25 25 25 RS
** yse two shunted resistors (25 W each)
Limiting thermal secondary current (A) 10.4 104 | 10.4/5.2 | 13.8
Tertiary accuracy class 6P
Tertiary rated power (VA) 25
Type of basic insulation epoxy resin
Normative references JUS [EC 60044-2

NOTE:

These transformers can also be produced for
rated voltages: 3/;5/;6/;15/;17.5/; 25/ and
33/ kV. On customer’s request we can produce
other combinations of transformation ratio,
rated output and accuracy class.

When ordering, state: rated primary, secondary
and tertiary voltage, accuracy class and rated
output.

*Characteristics of the transformers that we
produce serially.




Voltage transformers 12-36 kv, outdoor mounting

DNT-SM 12-38 kV

Dimenzije (mm) DNT SM-12 DNT SM-24 DNT SM-36
A 355 375 430
B 180 200 250
q 190 210 300
D 155 175 225
E 345 425 500
F 210 320 520
G 290 405 595
OUTDOOR TWO POLE INSULATED VOLTAGE TRANSFORMERS DNT SM*
Type of transformer Dimension (mm) Number | ‘Mass
P A B C D E F G H I of ribs (kg)
DNT SM-12 329 | 190 | 210 [ 165 [ 360 [ 222 [ 210 [ 91 | 28 3 30.0 ;‘:TE: . o be oroduced
ese transformers can also be produce
DNT SM-24 345 200 220 | 175 | 440 | 405 | 320 | 94 31 4 37.5
for rated voltages: 3; 5; 6; 15; 17.5; 25 and 33
DNT SM-24/12 345 200 220 | 175 | 440 | 405 | 320 | 94 31 4 38.5 kV. On customer’s request we can produce
DNT SM-36 398 | 225 | 270 | 200 | 515 | 594 | 520 | 95 | 33 5 58.6 other combinations of transformation ratio,
rated output and accuracy class.
TECHNICAL DATA DNT SM-12 DNT SM-24 | DNT SM-24/12 | DNT SM-36 When ordering, state: rated primary and
Rated primary voltage (kV) 10 20 20/10 35 secondary voltage, accuracy class and
Highest voltage for equipment (r.m.s.) (kV) 12 24 24 36 rated outpyt.'
*Characteristics of the transformers that we
Rated secondary voltage (V) 100 .
n - = I produce serially.
atgd power-frequency withstand voltage, 28 50 50 70
1 min (rm.s.) (kV)
Rated lightning impulse withstand voltage
1.2/50ms (KV) 75 125 125 170
Rated frequency (Hz) 50/60
0.2/3P
Accuracy class 0.5/3P*
1/3P
25 25 - 30
Rated power (VA) 75% 75% 75/25*% 100*
150 150 150/50 200
Rated voltage factor Vf 1.2 continuosly
Limiting thermal secondary current (A) 10.4 10.4 I 10.4/5.2 13.8
Type of basic insulation epoxy resin
Normative references JUS [EC 60044-2
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Voltage transformers 12-36 kv, outdoor mounting

VTOPR |

12-38 kV

c

&

‘{}

\%

IN

OUTDOOR SINGLE POLE INSULATED VOLTAGE TRANSFORMERS VTOP-I*

Type of Dimension (mm) Mass
transformer | A B C D E F G H 1| (kg)
VTOP 1-6.6 327 | 220 | 215 | 183 | 342 | 275 | 263 | 85 | 27 27.7
VTOP I-11 327 | 220 | 215 | 183 | 342 | 275 | 263 | 85 | 27 279
VTOP 1-22 327 | 220 | 215 | 183 | 342 | 275 | 263 | 85 | 27 28.9
VTOP I-33 357 | 242 | 240 | 207 | 466 | 333 | 313 | 87 | 30 | 40.7

TECHNICAL DATA VTOPI1-6.6 | VTOPI-11 | VTOPI-22 | VTOPI-33

Rated primary voltage (kV) 6/;6.6/ 10/;11/ 20/;22/ 33/;35/

:,I,?:,]:)Srmkage for equipment 66 12 24 36

Rated secondary voltage (V)

100/;110/;115/; 200/ ; 220/ ; 230/

Rated tertiary voltage (V)

100/3; 110/3; 115/3; 200/3; 220/3; 230/3

Rated power-frequency withstand

voltage, 1 min (rm.s.) (kV) 20 & 0 0
e | @ | s | o | w
Rated frequency (Hz) 50/60
Accuracy class 0.2/3P; 0.5/3P; 1/3P; 3*/3P

30 (k1.0.2)

50 (kl.0.5)
Rated power (VA)

100 (kI.1)

200 (kl.3)
Rated voltage factor Vf 1.9/8h

Additional resistance in tertiary
circuit (W)

5 | 25 | 25 | 25

** use two shunted resistors (25 W each)

Limiting output power (VA)

400 | a00 | 400 [ 600

Tertiary accuracy class 6P
Tertiary rated power (VA) 25
Type of basic insulation epoxy resin

Normative references

JUS [EC 60044-2

NOTE:

These transformers can also be produced for rated voltages:
3/;5/;15/;

17.5/ and 25/ kV. On customer’s request we can produce
other combinations of transformation ratio, rated output
and accuracy class.

When ordering, state: rated primary, secondary and tertiary
voltage, accuracy class and rated output.

*Characteristics of the transformers that we produce serially.




Voltage transformers 12-36 kv, outdoor mounting

VTOPR Il 12-38 kV

=

c

OUTDOOR TWO POLE INSULATED VOLTAG

E TRANSFORMERS VTOP-II*

Type of Dimension (mm) Mass(kg)
transformer A B C D E E G H |
VTOPII-6.6 | 327 | 220 | 215 | 183 | 342 | 370 | 346 | 85 | 27 29.0
VTOP II-11 327 [ 220 | 215 | 183 [ 342|370 | 346 | 85 | 27 29.2
VTOPI-22 | 327 | 220 | 215 | 183 | 342 | 370 | 346 | 85 | 27 30.2
VTOPII-33 | 357 | 242 | 240 | 207 | 466 | 450 | 411 | 87 | 30 42.0
TECHNICAL DATA VTOPI1I-6.6 | VTOPII-11 | VTOPII-22 | VTOP II-33
Rated primary voltage (kV) 6;6.6 10; 11 20;22 33;35
ecuipment eonss () 5 2 % 36
Rated secondary voltage (V) 100; 110; 115; 200; 220; 230
Rated power-frequency
withstand voltage, 1T min 20 28 50 70
(rm.s.) (kV)
Rated lightning impulse
withstand voltage 1.2/50ms 60 75 125 170
(kV)
Rated frequency (Hz) 50/60
Accuracy class 0.2/3P; 0.5/3P; 1/3P; 3*/3P
30 (kl.0.2)
Rated power (VA) 20 (K10.5)
100 (kI.1)
200% (kI.3)
Rated voltage factor Vf 1.2 continuously
Limiting output power (VA) 400 | 400 | 400 | 600
Type of basic insulation epoxy resin

Normative references

JUS [EC 60044-2

FRKAT

NOTE:

These transformers can also be produced for rated
voltages: 3; 5; 15; 17.5 and 24 kV. On customer’s request we
can produce other combinations of transformation ratio,
rated output and accuracy class.

When ordering, state: rated primary and secondary
voltage, accuracy class and rated output.

*Characteristics of the transformers that we produce
serially.




Voltage transformers 12-36 kv, outdoor mounting

NMT
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OUTDOOR VOLTAGE TRANSFORMERS NMT
TECHNICAL DATA NMT
Maximal operating voltage (kV) 36
Rated primary voltage (kV) 25
Rated secondary voltage (V) 403
Rated power-frequency withstand voltage, 1 min (r.m.s.) (kV) 70
Rated lightning impulse withstand voltage 1.2/50ms (kV) 170
Rated frequency (Hz) 50
Rated power (VA) 20(10)
Accuracy class 1(0.5)
Thermal limiting power (VA) 600
Normative references JUS IEC 60044-2
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SUPPORTING AND BUSHING TYPE INSULATORS 7.2 - 36 kV







SUPPORTING AND BUSHING TYPE INSULATORS

GENERAL PURPOSE

Supporting-type insulators are used as carrying elements for bu-
sbars in various kind of substations especially in cubicles. Bushing-
type insulators are used in various kind of substations, whenever
is necessary to bring the conductor from one room to another or
from room to outer space.

Because of epoxy resin characteristics, they are able to work in all
exploitation conditions including tropical, especially in places whe-
re insulators must be resistant to humidity, chemical influences,
impulse voltages and breaking forces. Because of those attribu-
tes they are suitable for appliance in mines, chemical industry and
ships substations.

DESCRIPTION

Supporting and bushing type insulators are made of epoxy resin as
basic insulation, whose temperature class is E/B (maximal tempe-
rature 1300C). Moulding parts are made of brass and they are resi-
stant to chemical influences.

According to admisible breaking force, there are three types of su-
pporting-type insulators: class A (3.75 kN), class B (7.5 kN) and cla-
ss C (12.5 kN). Detailed technical characteristics for each type of in-
sulator have been given separately beside each type of insulator.

MOUNTING

Insulators mounting is performed with moulded parts and faste-
ning screws. During mounting, pay attention on the fasteners tigh-
tening, because if they have been tightened more than it is allowed
fastening screw or insulator may break.

MAINTENANCE

For insulators special maintaining is not necessary during exploi-
tation. It is enough, during regular annual maintenance, to check if
all connection are clean and well tightened, to clean the insulator if
it is dirty, and to tight fastening screws for mounting and connec-
tions, especially if insulator had been built-in in machines whose
work is followed by great vibrations.

FNT



Supporting type insulators 7,2 - 38 kV, indoor mounting
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INDOOR SUPPORTING-TYPE INSULATORS FOR RATED VOLTAGES 7.2-36 kV IPA%;

Type of Dimension (mm)
insulat m(kg)
[MELELT? || [{) @D @D1 | @D2 C E F G K d d1 d2

IPA-72 | 95 60 60 45 8 19.5 | 195 14 42 M16 | M10 M6 0.42
IPA-12 | 130 60 57 40 9 24 19 14.5 38 M16 | M10 M6 0.53

IPA-24 | 210 72 70 50 20 30 23 15.7 45 M16 | M10 M6 1.12
IPA-38 | 300 82 80 56 20 38 22 21.8 45 M16 | M10 M6 1.95

Technical data IPA-7.2 IPA -12 IPA - 24 IPA - 38
Rated voltage (kV) 6 10 20 35

Maximal operating

voltage (kV) 7.2 12 24 36

Rated withstand voltage
50 Hz, Tmin. (kV)

Rated withstand voltage
1.2/50 ps (kV)

Breaking force (kN) 3.75
Frequency (Hz) 50/60

20 28 50 70

60 75 125 170

Ambient temperature

range (oC) -40to + 130

Operating conditions every, including tropical

Type of insulation epoxy resin
Valid references JUS N. B0.030

FNT




Supporting type insulators /7,2 - 38 kV, indoor mounting

IPB

INDOOR SUPPORTING-TYPE INSULATORS FOR RATED VOLTAGES 7.2-38 kV IPB* AND IPC*;

Operating conditions

every, including tropical

Type of insulation

epoxy resin

Valid references

JUS N.B0.030

FNT

Type of insulator Dimension (mm) m
H @D | @D1 @ n K m I E h h1 h2 d di d2 | (kg)
IPB-7.2 95 68 68 7 7 44 @7 - 46 22 18 10 | M16 | M12 | M8 | 044
IPB-12 130 76 76 10 10 45 8 6 46 26 22 13 M20 | M16 | M10 | 0.55
IPB-24 210 | 100 | 85 - - 50 | @6 - 46 | 26 | 22 | 17 | M20 | M16 | M10 | 1.15
IPB-38 300 95 85 20 10 60 10 8 46 35 22 17 | M24 | M16 | M10 | 1.95
IPC-12 130 100 100 15 8 55 @5 - 66 26 22 13 M20 | M16 | M10 | 1.6
Technical data IPB-7.2 | IPB-12 | IPB-24 | IPB-38 | IPC-12

Rated voltage (kV) 6 10 20 35 10

Maximal operating voltage (kV) 7.2 12 24 36 12

Rated withstand voltage 50 Hz, 1min. (kV) 20 28 50 70 28

Rated withstand voltage 1.2/50 ps (kV) 60 75 125 170 75

Breaking force (kN) 7.5 7.5 7.5 7.5 12.5

Frequency (Hz) 50/60

Ambient temperature range (°C) -40to+ 130




Supporting type insulators 12 - 38 kV, outdoor mounting

c4a

OUTDOOR SUPPORTING-TYPE INSULATORS FOR RATED VOLTAGES 12-36 kV C4%;

TECHNICAL DATA C4-75 | C4-125 | C4-170
Rated voltage (kV) 10 20 35
Maximal operating voltage (kV) 12 24 36
Rated power-frequency withstand 28 50 70
voltage, 1 min (r.m.s.) (kV)
Rated impulse voltage, 1.2/50 ps (kV) 75 125 170
Breaking force (kN) 4
Dimension (mm) @D 150 160 170
ad 60 70 80
H 200 300 400
E 36 40 46
Mass (kg) 1.92 3.5 6.8




Bushing type insulators 12 - 38 kV, indoor mounting

IPU 24, IPU 38

M8

I

max.135

\_\
max.65

Tipizolatora |—T5=T

IPU 24 525[120( 70 |1212]150{180[225] 32
IPU 38 660(135( 70 |284]165[200[255] 32
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Type of Dimension (mm)
insulator [ T g [ o1 [ E| F [ G |1
IPU-12 290 110 70 121 130 150 190 20
IPU-24 525 120 70 212 150 180 225 32
IPU-38 660 135 70 284 165 200 255 32
Technical data IPU-12 IPU-24 IPU-38
Rated voltage (kV) 10 20 35
Maximal operating voltage (kV) 12 24 36
Rated withstand voltage 50 Hz, Tmin. (kV) 28 50 70
Breaking force (kN) 3.75
Frequency (Hz) 50/60
Ambient temperature range (oC) -45to+ 130
Operating conditions every, including tropical
Type of insulation epoxy resin
Valid references JUS N. B0.030
Number and dimensions of busbars max. 2x(60x10) mm
Mass (kg) 4.2 5.16 12.7




Bushing type insulators 12 - 38 kV, indoor mounting

IPSU 12-38

TECHNICAL DATA IPSU-*/630
Rated current (A) 630
Rated thermal current (kA) 60

Ambient temperature range (oC)

from - 50 to +130

Operation conditions every, including tropical
Type of basic insulation epoxy resin
Normative references JUS N.B0.030
Withstand Impulse A Dimension (mm)
i:ZEIZ ::r Un(kV) | voltage 50 Hz, voltage fi:::k(:.l\?) m(kg)
1 min.(kV) 1.2/50ms (kV) H1 H2 H C E F | H3 | @D | d1 d2 | d3
IPSU-
12/630 10 28 75 3.75 70 | 147 | 380 | 177 | 136 | 100 | 60 | 64 | M16 | M10 | M8 | 3.9
IPSU-
20 50 125 7.5 220 | 292 | 680 | 196 | 156 | 120 | 65 | 84 | M16 | M12 | M8 | 5.75
20/630
IPSU-
35/630 35 70 170 7.5 300 | 440 | 907 | 230 | 165 | 140 | 60 | 94 | M16 | M12 | M8 | 8.83







CONTACT

MEASURING TRANSFORMERS FACTORY ZAJECAR
Zajecar 19000, Strazilovska 57, Serbia

Central: +381 19 3413 122, +381 19 3413 6813
Fax: +381 19 3413 266
General manager: +381 19 3155 551
Commercial manager: +381 19 3155 554
Sales department: +381 19 3455 556, +381 19 31585
8555
Supply department: +381 19 3155 557
Development department: +381 19 3155 553

www.fmt.rs
office@fmt.rs
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