





INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK® GMBH

Independent, accredited test laboratory - Registration with STLA and LOVAG

PE TEST

REPORT

NO. 141600773036

at 50 Hz.

Slemens Sanayl ve Tic A §. CLENT

Power Transmission and Distribution (FTD)

Yakacik Yolu No: 111

81430 Kartal-ISTANBUL (TURKEY)

ALCE Elektrik Sanayl ve Ticaret A S. MANUFACTURER

Block-type current transformer TEST OBJECF

AMAT2 TYPE

03/00815 MANUFACTURING
NO.

Rated primary current 1250 A RATED

Rated secondary current 5-5 A (C_":V?';ABC\T,ET’:‘{?CS

Rated frequency 50-60 Hz CLENT

Rated output 15-15 VA

Accuracy class G5FS5 - 5P10

Highest voltage for equipment 12 kv

Rated power-frequency withstand voltage 28 kv

Rated lightning impulse withstand voitage 75 kv

Rated short-time thermal current (&) 3 s 315 kA

Rated dynamic cusrent (i, } 80 kA

IEC 60044-1: 1996-12, mod. + am1; 2000-07 NORMATIVE

STL Guide to the interpretation of IEC 60044-1 1* Edition 1996-12 DOCUMENT

¢ Impulse tests on the primary winding RANGE OF TESTS

¢ Determination of errors PERFORMED

e Short-time current test

e Temperature-rise test

24 February to 7 March 2003 DATE OF TEST

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

Ha ocHoBaHune un.36a an.3 ot 30I1

Beriin, 15 August 20603

* H
Independent test faboratory, accradited Hy Deut itefungsstelie Technik {DATech) e, In the Felds of k. 2pparatus
and switchgear, power cables apd pojver ied Iv apparatus and switchgear, Installation equipment and

Croutzchud
Akreditierungs




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH [ [P]]

BERLIN
TYPE TEST REPORT NQ, 1416,0077.3.036 SHEET 2
Contents Sheet
1. Present at the test 4
2, Test performed 4
3 Identity of the test object 5
31 Technical data and characteristics 5
32  Identity documents 5
4, Impulse test on the primary winding 6
41  Testlaboratory 6
42  Normative document 6
42 Reqgulred test parameters 6
44  Test arrangement 6
45 Test and measuring circuits 7
46  Test results 8
47  Routine tests after the lightning impulse test 9
5, Determination of errors 10
51  Test laboratory 10
52  Normative document, HY
53 Required test parameters 10
54 Testarrangement : 10
55  Test and measuring circults 11
5.6  Testresults 12
6. Short-time current tests 13
61  Dynamic test and thermal short-time current test 13
6.1.1 Test laboratory 13
61.2 Normmative document 13
613 Required test parameters 13
614 Test arrangement 13
6,15 Test and measuring clrcults 14
616 Test resuits 15
62  Determination of errors after the short-time current test 16
63  Routine test after the short-time cuirent test ' 18
7. Temperature rise test 19
7.t Test laboratory 19
7.2 Normati.‘v'e document 19
73 Required test parameters 19
74 Test arrangement ) 19
75 Test and measuring clreuits 19

76  Test results y




INSTITUT .PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK® GMBH [ P[] Jh;:

BERLIN

TYPE TEST REPORT NO. 1416.0077.3.036 SHEET 3
8. Evaluation of all tests 23
9, Appendices 24
91  Photos 24
92  Osdllograms 25
93  Drawing 30

This test document consists of 30 sheets.
Distribution Capy No: 1

Coples Nos. 1 and 2 in English: ALCE Elekirik Sanayi ve Ticaret A $.__ omm

7,

@%@Hﬁ:ﬁ@ﬁm

il o
000262
| R

FAaE

e i




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK" GMBH E

BEREEN ll’

TYPE TEST REPCRT NO. 141600773036 SHEET 4

1. Present at the test

M. Moritz IPH test englneer In charge

Mrs,  Hauschild IPH test engineer

Mr.  Vogler IPH test engineer

Mr. Wittwer IPH test engineer

Mr.  Ciftcioglu ALCE Elektrik Sanayl ve Ticaret A S,

2. Test performed

» Lightning Impulse test on the primary winding
o Determination of errors
¢ Short-time current test

o Temperature-rise test
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3. ldentity of the test object

3.1 Technical data and characteristics

The technlcal data and characteristics of the test object are defined by the following parameters
and specified by the client

Test object Block-type cument transformer
Type: AMAT2

Manufacturer: ALCE Elektrtk Sanayl ve Ticaret A §.
Serlal No: 03/00815

Year of manufacture: 2003

Data: Rated primary current {1,) 1250 A
Rated continuous thermal current {3 1.2 x1,
Rated secondary curent  core 5 A
core 2 5 A
Rated frequency 50-60 Hz
Rated output core 1 15 VA
core 2 15 VA
Accuracy class core 1 Q55
core 2 5P10
Rated dynamic current (g} 80 kA
Rated short-time thermal current (i) 315 kA
Duration of short-circult 3 s
Rated insulation level
Highest voltage for equipment (Uy,) 12 kv
Rated power-frequency withstand voltage 28 kv
Rated lightning impulse withstand voltage (fist 2} 75 kv
Insulating material class E
Characterlstics: Winding material Primary winding Cu
Secondary winding, core 1 - Cu
Secondary winding, core 2 Cu
Cross-saction of windings  Primary winding 660 mm?
Secondary winding, core 1 255 mm?
Secondary winding, core 2 254 mm?

3.2 Identity documents

The manufacturer confirms that the test object has been manufactured In compliance with the
drawings given In this document. IPH did not verffy this compliance In detail

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

-

Name of drawing Drawing No. Date of drawing Author Notes
AMAT 2 42,
BLOCK TYPE CURRENT TRANSFORMER 415 e ace | sheet 3D
Entry of test oblect at IPH: 13 February 2003 . ‘
y oftest ob v / BAPHO & N
} |OPUIMHAR A

4 \7 |
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4. Impulse test on the primary winding

4,1  Test laboratory

High-voltage test laboratory, high-voltage hall 2

4.2 Normmative document

tEC 60044-1: 1996-12, mod. + A1: 2000-07, Sub-clause 7.3.2

4.3  Reqguired test parameters

Lightning impulse voltage 75 kv Peak value

12/50 us

Polarity Positive and negative

impulse sequence T impulse Full wave at approx. 50 % of test voltage

(reference impulse)
15 impulses Full wave at 100 % of test voltage

Atmospheric commection Without

4.4  Test arrangement

The test voltage was applied between the connected terminals of primary winding and earth.
The fastening screws, the core and the terminals of the secondary windings were easthed,
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45 Test and measuring circuits

Technical data of test circuit

Impulse circufe Number of stages n = 2
Impulse capacitance & o= 70 nF
Loading capacitance G = 15 nF
Damping resistance Rp = 122 Q
Discharge resistance Re = 1100 &
Gl ZFS Rb N
PO O—¢{_F—+——

PO

1)
o/
0

1
il
v
—
|
o
w
I
1
=
1=

& @
al Rectifier Ro Damping resistance
Cs Impulse capacitance G Loading capacitance
ZFS Spark gap PO Test object
Re Discharge resistance 1 Voltage measurement

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

Technical data of measuring circuit

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

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

BAPHO G |
(OPHrMHANA |

.

000264

. —.:,3* = P
- i \7,,,
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46 Test results

Front ime of lightning impulse wave: 099 s
Tailtime of lightning Impuise wave: 556 ®s

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

Atmaspheric correction of test voltage:  \Without

Clreult diagram of the test object
~|k Test impulse Result
voltage
G
l b L
181 182 281 252
Test No; Voltage Earthed kV No. of impulses/
applied to disruptive
discharges
1003 02129 151-182, +375 | 50 % PW impulse 170"
to P1 and P2 251-252 +75 100 % FW impulse 15/0"
1003 02144 KG
1003 02145 151-152, -375 50 % FW impulse 170"
10 P1 and P2 251-252 ~75 100 % FW impulse 15709
1003 02160 K G

Notes:

1 The Appendices include only the oscillograms of the reference impulse and of each first and
last 100 % full wave (FW) impulse,
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47 Routine tests after the lightning impulse test

The routine tests to Sub-clause 6.2 of the normative document are part of the type test
- lightning impulse test ~ and serve to assess the latter.

SHEET 9

Results
Test Test parameters Test results
Power-frequency Test voltage: 28 kv No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
primary winding Duration of test: 60 s
Parilal discharge Procedure A ok
measurement Prestress duration: 60 s
Measuring voltage {points 1 to 3
12 xU,= 144 kV Partial discharge <2 pC <50 pC
Up= 120 kv Partial discharge <2 pC <50 pC
12 x U/ 3«83k Partial discharge <2 pC <20 pC
Measuring me: 30s
Power-frequency Test voltage: 3RV No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
secondary windings | Duration of test: 60s
intertum ovenvoltage | Procedure A
test Test current {primary): 1250 A No disruptive discharge ok
Test voltage {secondary 1 373V
Test voltage (secondary 2): 1093 V
Test frequency: 50 Hz
Duration of test: 60s

Notes:
The routine tests did not show anything that could have indicated a damage done to the test
object during the previous lightning impulse test.

BAPHO C
OPKIMHARA
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5. Determination of errors

51  Test laboratory

Low-voltage test laboratoty, test room 3

5.2 Normative document

[EC 60044-1: 1996-12, mod. + A1: 2000-07, Sub-clauses 11.4 and 124

5.3 Required test parameters

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

Measuring current transformer.  The current errors shall be determined at 5 %, 20 %, 100 % and
120 % of rated current and 25 % and 100 % of rated burden,

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

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

Maximum permissible error limits of current transformers for measuring and protecting purposes;

Current error at percentage of Phase displacement at percentage of
rated current rated cument
Accuracy class % Minutes
5 20 100 120 5 20 100 120
0b 15 075 05 05 50 45 30 30
5P 1 60

54  Test arrangement

To IEC 60044-1: 1996, mod. + A1: 2000, Sub-clauses 11.4 and 124

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

Technical data of test and measuting clrcuits

Device Type Technical data

Standard current transformaer ITN 05a (TuR Dresden} | Ratio 5 A.. 3 kA /Sand 5 A resp.
NW Class 0.1, 15 VA

Standard burden of curent (AEG) 50 Hz 1.25 .. 90 VA

transformer NB B=08/1 1.2A

Instrument transformer Hohle type (AEG) 16 2/,, 50 and 60 Hz

measuring bridge |

Matching transformer to the Hohle type (AEG) Matching transformer for

bridge ZW 1,25 10A

Null detector ONI Ol (MWB) 20 mm/pV

StTr

E Power supply
Stlr - Adjusting transformer
HIr  High-curent transformer

Figure 2: Test and measuring circult for the determi

fon ofjerrors

BERLEN

SHEET 11
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56 Test results

Rated current: 1250 A
Transformation ratio; 1250 A/5 A Burden: 15 VA cos§ =08
At percentage of Errors Permissible error for accuracy
rated cument class 0.5
Current error Phase Current error Phase
displacement displacement
% Minutes % Minutes
120 % -0.10 5.1 05 +30
100 % -0.08 29 + 05 + 30
20 % -048 6.1 + 075 +45
5% -1.28 19.1 +15 +90
Rated current: 1250 A
Transformation ratlo: 1250 A/5 A Burden; 3.75 VA cos B =1
At percentage of Errors Permissible errors for accuracy
rated current class 05
Current error Phase Current error Phase
displacement displacement
% Minutes % Minutes
120 % 0.29 . 56 +05 +30
100 % 027 6.0 + 05 + 30
20% 009 149 +075 +45
5% -0.22 302 s +15 +90
Rated current: 1250 A
Transformation ratic; 1250 A/5 A Burden: 15 VA cos B =08
At percentage of Errors Permissible error for accuracy
rated current class 5P
Current efror Phase Current error Phase
displacement displacement
% " Minutes % Minutes
- 100 % -0t 15 +1 +60

The measured current error and phase displacement values are within the limits parmissible for
accutacy class G5 for measuring cuirent transformers and class 5P for protective current
transformers,
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6. Short-time current tests

6.1  Dynamic test and thermal short-time current test

6.1.1 Test laboratory

High-power test laboratory, high current test bay

6.1.2 Normative document

IEC 60044-1: 199612, mod. + am1: 2000-07, Sub-clause 7.1

6.1.3 Required test parameters

Shott-clrcuit current 315 kA
Peak current 80 kA
Duration of short-circuit 3 s

Joule integral 2977 x 10° A%

6.1.4 Test arrahgement

The test was carmied out single-phase in accordance with the STL guide to the interpretation of
JEC 600441, A second current transformer of the same type was set up In the return conductor,

The pole centres distance was to the manufacturer's Instructions.
The distance x was 540 mim, the distances u and y were 180 mm,
The test object was connected by copper bars of 80 mm x 10 mm.

The secondary windings were short-circuited by flexible copper conductors of 10-mm? cross-

section.

See Figures 9 and 10, Sheet 24,

I X =3y
6 e

__© o T

g =

Auxiliary current transformer
Test object
Minimum pole centre distance declared by the client

Figure 3: Test arrangement for the sho(rt—t‘mef@?
J

< -

T

EERLIN

SHEET 13
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6,15 Test and measuring circults

Technical data of the test dircult

BERLIIN

SHEET 14

Test requirement Short-time current tests
Test No 103 0788 and 103 0789
Number of phases (Test cireuid) 1
Number of poles/phases {Test object) 1
Power frequency 50
Power factor cos @ ({015
Grid Not earthed
Earthing conditions Short-cireutt transformer Not earthed
Short-circuit point Earthed
Shori-circuit power of the test elrcult 150 MVA
Current measurement Rogowski measuring device

MB Ms L Tr |

e e

Testobject |

e ey

MB MS L
-~ | S
E Power supply Tr Short-circult transformer
MB Master breaker | Current measurement
Ms Making switch 1-3 Measuring points
L Current limiting reactor

Figure 4: Test circuit

Technical data of the measuring clrcuits

Test No, Measuring | Symbol in Measuring quantity Measuring sensor/device
point oscillograms
1 i Short-circuit current Rogowski measuring device
103 0788 primary winding 9 9
and > .1‘ K Short-circult current R i uring devi
.103 0789 it se secondary winding 1 ogowski measuring device
3 i2 sek Short-clreuit t‘:urr‘ent Rogowski measuring device
secendary winding 2
Recording Instrument: BE256 transient recorder
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6.1.6 Testresults
Test abject Cutrent transformer, Serial No, 03/00815
Condition of test object before test: Prestressed
Connection of test object: See Sheet 13
Short-cireult point: Secondary windings
Amblent temperature: 15 °C
Test values:
Test No. 103.. 0788 0789
Peak current kA 20.6 48.3
primary winding ' ’
Short-circult current, rms.valle kA 30.0 315 g
primary winding ' ' i
Short-circuit current, rms. value A
secondary winding 1 197 221
Short-circult current, rms. value A
secondary winding 2 60.3 754
Short-circuit duration ms 205 3005
Joule Integral  10° Als . 2982
Shor-clreult cument 3 s kA R 315
Note ) 2)
Notes:

1) Test with dynamic current
2) Test with short-time thermal cuirent

Condition of test object after test:

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

)

i\

e

000268 .
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6.2 Determination of errors after the short-time current test
Rated current: 1250 A
Transformation ratio: 1250 A/5 A Burden: 15 VA, cos B =08
At percentage of Difference between the errors Permissible errors for accuracy
rated curment measured before and after the short- class 05
time current tast
Curreni efror Phase Current error Phase
displacement displacement
% Minutes % Minutes
120 % 0.04 09 +025 15
100 % 003 -1 +0.25 +15
20% 0.02 0.1 +0375 +225
5% ~0.09 111 + 075 +45
Rated current: 1250 A
Transformation ratio: 1250 A/S5 A Burden: 375 VA cos P =1

At percentage of Difference between the errors Permissible errors for accuracy
rated current measured hefore and after the short- class 05
time current test
Current error Phase Current efror Phase
displacement displacement

% Minutes % Minutes
120% 0.0z -04 +0.25 +15
100 % 002 «0.3 + 025 +15

20 % 004 -0.8 + 0375 +225
5% 0.04 -05 +075 + 45

The measured differences of current eror and phase displacement are within the limits
permissible for accuracy class 05, The test object Is able to comply with the requirements of
accuracy class 05 after the short-time current test
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Determination of etrors after the short-time current test {continued)

Rated current:
Transformation ratio:

1250 A
1250 A/5 A

Burden: 15 VA cos B =038

Al percentage of

Difference between the errors

Permissible errot for accuracy

rated current measured before and after the short- class 5P
time cuirent test
Current efror Phase Current error Phase
displacement displacement
% Minutes % Minutes
100 % 00 -01 + 05 +30

The measured differences of curment error and phase displacement are within the limits
permissible for accuracy class SP. The fest object is able to comply with the requirements of

accuracy class 57 after the short-time current test,

W

| oPyirym,

S S

BERLIN

SHEET 17
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6.3 Routine test after the short-time current test

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

— short-time current test — and serve to assess the latter,

Results
Test Test parameters Test results
Powerfrequency Test voltage: 253 kv No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
prirary winding Duration of test: 60s
Partial discharge Procedure A ok
measurement Prestress duration: 60 s
Measuring voltage {points 1 to 3);
f2x U= t44 kv Partial discharge <3 pC < 50pC
Up=120kV Partlal discharge <2 pC <50 pC
12x Uy 3=83kv | Partal discharge <2 pC <20 pC
Measuring time: 30s
Powerfrequency Test voltage: 27 kY No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
secondary windings | Duration of test 60s
intertutn overvoltage | Procedure A
test Test current (primary); 1250 A No disruptive discharge ok,

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

Notes;

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

obiect during the previous short-time current test,
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7. Temperature rise test

SHEET 19

7.1  Testlaboratory

Low-vcltage test laboratory, test room 3

7.2  Normative document

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

7.3 Required test parameters

1500 A
50 Hz

Test current
Test frequency

7.4  Test arrangement

To [EC 60044-1: 1996, mod. + A1 2000, Sub-clause 7.2

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

7.5 Test and measuring circuits

Figure 5: Arrangement of temperature measufing points

T
v L AL At

|opyrupAna)

BAPHO ¢
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Test and measuring circuits (continued)

181
w,_~._o.—,.‘ 2 A —
P1
1 |
4 Rb
|
c2 q 182
|
5 Rb
P2 |
8.1-6.6 282
Figure &: Circuit for the temperature-rise test
Technical data of measuring circuits
Measuring point | Measured guantity Measuring sensor/device
H Test current Current transformer, digital display device
2and 3 Secondary current Digital display device
4 and 5 Winding resistance Milliohmmeter PM 04
6.1t0 66 |Temperature Therm 5500-3, CoCo thermocouples

-

SHEET 20

BEREI
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7.6 Testresulis

The test current was 1500 A (50 Hz). This is equivalent to the rated primary continuous thermal

current of the current transformer,

-

BERLIN

SHEET 21

Meas. Designation Material Permissible Measured Final temperature
point of the part temperature-fise { final temperature fise
fimit at (related to
AT1K/h average amblent
alr temperature)
K °C K
6.1 Current bar Cu 80 699 524
6.2 Current bar Cu 80 702 527
63 | Transformer case | Insulating material - 476 -
64 5-A winding 1 Cu wire 75 769 594
6.5 5-A winding 2 Cu wire 75 216 64,1
6.6 Amblent air Alr - 175 -

Determination of the current transformer's winding temperature rise.

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

Ry 8
BW-—R-;- {235+ k) -235

Where; Rk

Ry  Warm resistance of the winding at 17,5 °C of amblent air temperature

Cold resistance of the winding at 185 °C

8 Cold temperature of winding
8y  Final temperature of the winding

The hot rasistance of the secondary winding was calculated on the basis of the measﬁr_ement of
the cooling curve,

Rk Ry R/ Ry By 3] Permissible
mQ me °oC K K
Core 1/5 A 1378 169.6 123 769 584 75
Core 2/5 A 2231 2786 1.25 816 641 75
]
. ¥l
BAPHO O ' \& 5%

OPHTHHASA 1237

0002473
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Test results {continued)

Graphic representation of resistance variation (core 1)

winding resistance
151 - 152

175

—O— measured values

170
~X— calculated values

RIMOhm] 165

160 N\Oﬂw%ﬂ—&ﬂ—o‘%m

1 55 L § ] E ] L
G 2 4 & 8
t [min]

Figure 7: Coollng curve of core 1

Graphic representation of resistance variation {core 2)

winding resistance
251 - 252
279 w
278 —O— measured values
277 —¥— calculated values
R [mOhm] 0\)
276
\\O\G
275 000 5
0“0“‘“0&0

274 4 $ A : i

] 2z 4 6 8

t Imin]

Figure 8: Cooling curve of core 2
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8. Evaluation of all tests

¢ Lightning impulse test

During the test at 75-kV lightning impulse voltage, no disruptive discharge occurred, The recorded

voltage curve did not present any significant variation between recordings at reference impulse

and at full impulse level

The routine tests have successfully been repeated.

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

The current transformer has PASSED the type test — Impulse voltage test

¢ Determination of errors g

The measured current error and phase displacement values are within the fimits permissible for
accuracy class 05 for measuring cutrent transformers and class 5P for protective current
transformers,

The requirements specified by [EC 60044-1: 1996, Sub-clauses 11.4 and 124 have been met

The current transformer has PASSED the type test ~ determination of errors.

¢ Shorttime current test
The current transformet is capable of properly carying its rated dynamic current of 80 kA and its
rated shorttime thermal current of 31,5 kA for a duration of short-circuit of 3 s,

—  After test, the current transformer was not visibly damaged,
— The erors determined after test did not differ from those recorded before test by more than
half the limits of error appropriate to its accuracy class.
T — During the dielectric tests done after the short-time current test, no disruptive discharge
occurred. The partial discharge magnitude was below the permissible limit of 50 pC
at 1.2 x U,
— The visual inspection of the insulation of the primary winding was not necessary as the current
density in the primary winding, related to the rated short-time thermal current, does not excead
180 A/mim

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

The cutrent transformer has PASSED the type test — short-time current fest

¢ Temperature-rise test

Subjected to its rated primary continuous thermal current of 1500 A, the test object reaches a

maximum final temperature rise of 641 K in the secondary windings, The final windin
temperature-tise limit of 75 K permissible for the class of insulation "E" was not exceeded, i

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

The current transformer has PASSED the type test - temperature-rise fest

I rarHdg
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9. Appendices

9.1 Photos

Figure 9:  Test arrangement for the shortime current test

f

Figure 10: Test object after the short-ime withstand current test
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¢ Impulse tests on the primary winding
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s  Short-circuit test
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9.3  Drawing
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Deutsche Akkreditierungsstelle GmbH
(TepMaHcKM akpeauTaumoHeH oprad MvoX)

VYnLnHOMOWEH B choTeeTcTeue ¢ loapasaen 1 Ha Paspen 8 Ha AkkStelleG BB BpBb3ka ¢
Noapasgen 1 Ha Pasaen 1 na AkkStelleG
[Mognucan MHorocTpanhute criopasymeninsa Ha EA, ILAF n |AF 3a BaanmHO mpusHasaHe

Akpegutauus

Deutsche Akkreditierungsstelle GmbH (FepmaHcku akpeguTalmorer opras N'mGX) yaoctosepsea,
ye uanyTeatenHarta naboparopvs

IPH Institut “Priiffeld fiir elektrische Hochleistungstechnik” GmbH
Landsberger Alee 378 A, 12681 Berlin

(MucTutyT UNX Mprodeng dprop EnekTpuise XoxnaigysrcrexHuk"” MidX
Anen Nlanacoeprep 378 A, 12681 Bepnun)

e koMneTeHTHa no yenosusita Ha DIN EN ISC/IEC 17025:2005 pa n3BbpLUBa USNNTaHWS B
cnepHuTe obnactu:

Anapatypa 1 KOMNOHEHTY 3a BUCOKO HanpexeHue

AnapaTypa 1 KOMMOHEHTH 3a HUCKO Hanpexexue

KomyTaumoHKa, 3allUTHa 1 ynpaensiBalla anaparypa

KaBGenu v kabenuyu akcecoapu 3a BUCOKO, CPEHO M HUCKO Hanpexexune

AKpeaNTaALMOKHWAT CepTUdUKAT BaX BB BPB3KA G NSBECTAETO 38 akpeanTauna ot 11.11.2015r.
¢ akpeanTauuoHeH Homep D-PL-12107-01 v e BaruaeH [o 10.11.2020 r. Toi ce cbCTOM OT
aarnaeHWs nveT, obparHaTa cTpaHa Ha 3arnaBHWA T U ClieABatling aHeKke ¢ ofuo 42 cTpaHuuw.

PervcTpaumoHeH Homep Ha ceptudnkara: D-PL-12107-01-00

/nodnuc — He ce yeme/

dpa+kgpypT Ha Maid, 11.11.2015 . wrk. Pand ErHep
Prxoeoguten otaenerne

Toau fokyMeHT e pesoy. ONPe/ienslLaTa BepeHs € OPUTHHATHUAT FEPMaHCKN AKPE/AUTALIMOREH CepTUdMKarT.

By aafenexkute Ha obparsata CTpata Ha NucTa.







Deutsche Akkreditierungsstelle GmbH
(TepmaHcku akpepuTaumoHeH opraH 'MoX)

Odmc bepniviH Odumc PpaHkdypT Ha MainH Odbuc BpayHiuBair
LWnutenmapkr 10 Eypona anee 52 Byngecanee 100
10117 Bepnun 60327 OpanicypT Ha MaiiH 38116 bpayHwsair

MyBrnkysaHeTo Ha U3BAAKY OT aKpeAUTALMOHHNS CePTIKAT NOATIEXN Ha NpeABapUTenHo
nucmeno opoBperve ot Deutsche Akkreditierungsstelle GmbH (DAKKS). Uskriovenie e
HenpoMeHeHaTa (hopma Ha OTAENHM PasnpoCTPaHeHNA Ha 3arnaBHUA NKCT OT CnomeHaTVA Ha
obpaTHaTa CTpaHa Ha NMcTa CpraH 3a OLEeHKa Ha CbOTBEeTCTBUETO.

He Tpsabea fa ce cb3fasa Brievatiierue, Ye akpeavkaluaTa e pasiumpeHa Ao ofnact N3enLH
obxsaTa Ha akpeguTauus , ynoctoeepeH ot DAKKS.

AxpeantauuATa e faneHa curnacHo 3aKkoHa 3a akpeauTauoHHIUs opraH (AkkStelleG) ot 31 onu
2009 r. (BecTHuK 3a thepepantu 3akonw | cTp. 2625) n PEMMAMEHT {EO) Ne 765/2008 Ha
Esponiefickust napnameHT u Ha CweeTa oT 9 loriv 2008 r. 3a onpeaensaHe Ha nanckeaHnATa sa
aKpeauTaLvsi U HaA3op Ha nasapa BbB Bpb3Ka ¢ NpejnaraxHeTo Ha nasapa Ha NpoayKTy
(OdhuumaneH secTHuk Ha Esponeiickna ceios L 218 ot 9 tonm 2008 r., ctp. 30). DAKKS e nognucan
MHOFOCTPAHHOTO CnopasyMeHue 3a B3auUMHO NPU3HABaHE Ha eBPOTNeCKoTo CHTPYAHNHECTBO 3
axpeguraums (EA), MexayHapoaHua akpeamTaunoHeH (opym (IAF) n MexyHapogHoTO
CBLTPYAHNYECTBO 3a akpeauTupande Ha nabopatopuu (ILAC). FlonnucanuTe Tesu cnopasymeHuns
npUsHasaT B3aMMHO CBOWTE aKpeamTaumy.

TeKyLOTO ChCTOAHWE Ha UNEHCTBOTO MoXe fa ObAe HamepeHo Ha CnefHuTe yebcalitose:
EA:  www.european-accreditation.org

ILAC: www. ilac.org

IAF:  www.iaf.nu
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- Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 subsectionl AkkStelleG in connection with Section 1
subsection 1 AkkStelleGBY

Signatory to the Multilateral Agreements of

EA, ILAC and IAF for Mutual Recognition

The Deutsche Akkreditierungsstelle GmbH attests that the testing laboratory

IPH Institut "Priiffeld fiir elektrische Hochleistungstechnik” GmbH
Landsberger Allee 378 A, 12681 Berlin

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

High-voltage equipment and components

Low-voltage equipment and components

Installation, switching, control and protective equipment

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

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

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

| Bapho G
|oFsivnana
Frankfurt, 2015-31-11 /A() i)

Dipl.-ing. (FH} Ralf Eghet
Hesad of Division

This document is a translation. The definitive version is the original German accreditation centificate,

See notes overleaf, G 00 2 "? .8,-r»'""jj;




Deutsche Akkreditierungsstelle GmbH

Gffice Berlin Office Frankfurt am Main Office Braunschweig
Spittelmarkt 10 Gartenstrafie 6 Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

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

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

The accreditation was granted pursuant to the Act on the Accreditation Body (AikStefleG) of 31 July 2009
(Federal Law Gazette | p. 2625} and the Regulation (EC) No 765/2008 of the European Parllament and of
the Councll of 9 July 2008 setting out the requirements for accreditation and market surveiliance relating
to the marketing of products (Official Journal of the European Union L 218 of 9 July 2008, p. 30). DAkKS is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation (EA), International Accreditation Forum {IAF) and International Laboratory Accreditation
Cooperation (ILAC), The signatories to these agreements recognise each other's accreditations.

The up-to-date state of membership can be retrieved from the following websites:
EA: www.european-accreditation,org

ILAC: www.ilac.org

IAF:  www.iafinu
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AEKNAPALWA

ye npeanoxeHoTo oBopyABaHe B NPOUeAYPaTa OTrOBaPA Ha MUHAMANHWUTE TEXHWUECKI NSUCKBAHWR Ha
BbhanoruTtens, nocodeHn B Tabnuya 5

Donynognucanuat AHToH Meanoe nves, B ka4eCTBOTO Ml HA NpeACTaBnARaLL LMK 23" EOO[, yyacThuk
B nipoyeaypa 3a nanunHeHue Ha obliecTaeHa NnopbUka ¢ ped. Ne PPD 19-103 v npeamet: ,, Monepsu3satus
(peTpoduT /npoexTUpane, PEKOHCTPYKUMA, [OCTaBKA M MOHTARK Ha MAWMHW U CHOPLXeHUs,
NoAroToBKa M BbBeXAAHe B excrnoaTauunal}) Ha BBLINOBY pasnpefenurenHn craHuxu 20 (10) ®V u
varpaxgaaHe Ha BEPUIA Ha TEReMEeXaHWKa B PeroH JJloBey - Bpaua®, peruon ,MoHraHa ~ Bugun“ u
pernoH ,llneaen”

ODEKNAPUPAM, YE:

ye npeasioweHoTo oT Hac ofopyaBaHe B NPOLSAYPATa, OTrOBAPS HA MUHUMAITHUTE TEXHUHECKI NSUCKBAHHS
wa BuanowwmTens, CTAHOAPT HA MATEPUANIA 3A TOKOBU TPAHCO®OPMATOPU 12 KV 3A
MOHTUPAHKE HA 3AKPUTO, ®UKCUPAH., nocovenu B Tabnulia 5, kakro cneapa:

Mapametpy Ha enekTpuYeCcKaTa pazppepenwMTenHa Mpexa:

apami
1. OBsBeHO HanpekeHue 10 00O V
2, Makcumanso paBoTHo HanpexeHue 12 000 V
3. QfsseHa YyecToTa 50 Hz
4, HauwH Ha 3a3eMsBaHe Ha 3Be3HUR UeHTHP Npes aKTMBHO CHNPOTUBSHKE
5. Tok Ha KbCo ChefinHeHune 20 KA

XapaKkTepucTku Ha paGoTHaTa cpefjia U MACTO HAa MOHTHpaHe:

+ 40"(‘370

1. Makcumanya okonka Temneparypa

2, MusnmanHda okonHa TemMneparypa Munayc 5°C

3. OTHOCUTENHA BNAXHOCT [o 95 %

4. 3ambpCABAHE © Npax, NyLeK, arpecyBHN rasose W YmepeHo
napu

5. Hagmopcka BrucodnHa Ho1000m

6. MsiCTO Ha MOHTUPaHE B 3PY/KPY

TexHN4eCKU NapaMeTpy Ha TOKOBW uaMepBaTeniy Tpasctopmaropn 12 kV, 1250/5/5 A, nognopex tun,
32 MOHTHpPaHe Ha 3aKPMTO, KOMTO GE TapaHTKpaT oT YuacTHUka Ypea [lexnapaumst {cnanacHo obpaseya
e dokymenmayusma), ue npepnoxenoto obopynsane oTrOBaps Ha nocoueHuTe No-ROATY
MUHUMAaNHUTE TOXHUYECKY WIucKBaHKA HA Bb3nowuTens:

Ne b pameTHp’
1. OBsBeH MupBUdeH TOK, for
OfsBeH  NbpBEMYeH  TOK  HA  TepMudHa
YCTOMYNBOCT, fin
ObGseend NbpBUYEH TOK  HA  OuHaMmuyHa > 50 KA
yCTOWYNBOCT, layn -
4, | O6aseHW BTOPUYHK TOKOBR: .~~~ - i Ty
- 38 UsMepBaTenHaTa HamoTka L 15 A
- |3a HamorxaTa 3a 3awumTaTa . pd I5A
5. | OBneenn koeuLmenT# Ha Tpascopmahs: V| N

a0 | 000279
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- 3a MamepBaTentaTa HamoTka 1250/5 A
- 33 HAMOTKETA 3a 3aWwwTa 1250/5 A

TexHWuecku napameTpu Ha TOKOBM U3MepBaTenHu TpaHcgopmaropw 12 kv, 400/5/5 A, nognoped TN,
3a MOHTHpPaHe Ha 3aKPMTO, KOMTO Ce FapaHTHpaT oT YYacTHuka upes Jeknapauus (cvenacHo obpaseya
e dokymenmayusma), 4e npeanoxedoto obopyaBaHe OTroBapA Ha nocoyeHuTe No-Aony
MUHMMaNHUTe TEXHUHYSCKM N3NCKBaHKA Ha BbanoxuTens.

Napameinp MuHuManHKu TeXHuYecky kicKBaHun.
Q0OaBeH NbPBUMeH ToK, fy 400 A
2 Oﬁﬂev.eu MbpBKUYEH  TOK  Ha  TEpMuvHa > 20 KA/1 s
YCTOWYMBOCT, I
OB6AseH  nbpBUYEH TOK  HA  AUHAMUYHE > 50 kA
' YCTONHMBOCT, loyn B
‘4. | OGABEHN BTOPUMHY TOKoBE:! S
- 3a namepearTenHaTa HamoTka 5
- 38 HaMOoTKaTa 3a 3amrara 5A
5. | OBRBeHy KoeULIMEHTH Ha TpaHedhopMaLma: : T P
- 3a namepBarenHaTa HamoTka 40015 A
- 3@ HaMOTHaTa 3a sawuTa 400/5 A

KOHCTPYKTMBHY XapaKTepuCTUKW M Ap. OaHHU 32 TOKOBM W3MepPBATENHU TpaKctopmartopu 12 kV,
1250/5/6 A u 400/5/5 A, NOANOPEH TN, 38 MOHTMPAHe HA 3aKPUTO, KOWTO Ce rapaHTMpaT OT YyacTHUKa
ypes [exnapauus (chamacHo obpaseya e doKkymenmayuama), . ye npeanoxexotro obopynBaHe
OTroBaps Ha NOCOYEHITe NO-A0NY MUHUMANTHUTE TEXHUMECKN UINCKBAHNA Ha Bbanoxuters:

Wi 1]
TokoeuTe uamepsaTenyn TpaHcopmaTop Tpabaa sa
GbAaT 3alUTeH! ChC CHRTETUYHE, MOHONWTHA, TBBPAA
M30NALIMS, ChOTBETCTBALUA HA navickeaHuaTta Ha BOC
EN 80085 unu exeuBaneHT. 3a TONNKUHEH Knac Ha

1. | KoHerpyuns naonaunaTa — min 120 (E)

6) TokoBUTE MaMEpBATENHKI TpaHcopmaTopy Tpsibea Aa
BLAAT CbOPLIKEHU C KNemu C Mo [8e BUHTOBK
CheAMHEeHUs, 3a CBbp3BaHe Ha MBPEUYHATE HAMOTKa ¥
knemeH GrioK 3a CBpP3BaHE Ha BTOPKUYHWTE BEpUTK.

BTOpUHHY HaMOTKY ~ a) EfHa BTOpMYHa HBMOTKA 34 LenuTe Ha U3MepBaneTo.

Gpoli u npegHasHaderne’ 6) EqHa BTopUYHAa HAMOTKA 3& LenuTe Ha 3auurara.

Knemute TpRbea ga 6vgat napaboTeHy OT Meg uny MesHa

Knemm 33 CBbpsBaHe  Ha | cnnas  HeJonyckalya enexTpOXMMUYHA KOpOo3MA  Npw

NBPBWNYHATA HAaMOTKa CELP3BAHETO Ha TPaHCOPMATOPUTE C MeAHM unw

anyMUHUeBl WKHW.

a) KnemumnaT Gnok Tpabea da ObAe OT BUHTOB TUN ©
SL3MOMHOCT 38 CEBLP3BAHE Ha MHOTOXWYHK
MPOBCAHULY HA BTOPUYHUTE BEPNIN ChbC CeYeHue Ao 4
mm>.

6) KnemuusT Gnok Tpabea fa 6bAe 3alinTeH ¢ npospaveH

KnemeH Gnox 3a CEBbp3BaHe Ha Kafnak 3a BU3yaneH KOHTPON C BBL3MOXKHOCT 3a

BTOPWYHIHTE BEPUIiA nnomBupade,

) Knemute Ha knemHwAT Griok TpAGBa Aa OeaaT
1apaBoTeHn O MECHHT WNK Apyra noAxoasia
HeKopOo3Mpallia MeliHa cnnage,

) KnemHusit 6nok Tpabea Aa oCUFYpaBa BL3MOMHOCT 33
3a3eMaABamMe Ha WBBOANTE Ha BTOPUYHUTE HBMOTKY.

TokoBuTe wameppaTendu Tpadcdopmaropn Tpabea fa

GbaaT CrOPBIKE chC 3asemuTened Gont min M8,

5. | 3azemAeaHe 03HaYeH CBCAHAK ,JaluTHA 2ems’.

a)

Ve Wl \ —
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 MUHUMANHKN TexHBYeck! UIMCKBAHNA

Peabosu ]
CheuHEeHus!

CKpenuTenHh

Boudkn peaboeyn ¥ CKpenuTenHy cbefuHeHkA TpsibRa Oa
GbaaT wapabBoTeHn OT MECHHT Wnu APYri ROAXOAALLM
HEKOPOAVDALLIM METAIM WIiK METanHu cnnasu.

MaprupaHe Ha obapeHuTe

CTONHOCTH

a) TokoBWTE UsMepBaTenHy TpaHcthopmaTopy Tpabea Aa
6OaTt MapKmMpaHi OT CTpaHaTa Ha KnemHus 6nok ¢
nHpopmaLma 3a oBaBeHnTe CTORHOCTYI BBPXY KOpnyca
Ha TpaHcthopmaTopa Mnu BLpxy Tabernka CeriacHo
UaMCKBAHWATA Ha T. 6.13 oT BAC EN 61889-2 unn
EKBUBANEHT.

B) ObsBeHuTe CTONHOCTH MOXe fa BbAaT HaHeceH! Ypead
rpasupaHe BbPXY Kopiyca Ha TpaHcthopmaTopa Wi
BBPXY TaBenka napaboTeHa OT aHoAM3MPar anyMuHui
KAW OT EeKBUBAIEHTEH YCTOMUYMUB Ha Kopoaus maTepualt,
KaTo 3a uenTa He morar pa ObJaT UanonaBanu
tabenkv (8TUKETW) OT camoszanensaiy ce Thn.

B) MapkupoekaTa TpsiGea Aa Gbae HaHeCeHa TpaitHo U
YETNMBO MO HA4MH, NO KOWTO fa He Moxe fa Obae
sannueHa.

r} Ako ce uanonasa Tabenka, Ta Tpsbsa Aa Guhe
chUKCUpaHa 3apaBo KbM KOPNYCa Ha TeKoBUTE
W3MEepBaTEHY TpaHCHOPMaTOPK Hpea YCToRUMBY Ha
KOPO3yis HUTOBE.

4y OT cTpadara Ha knemHua Gnok, BepXy n3onauwarta Ha
TOKOBUTE WsMepBaTenHu TpaHcthopMaTopu
ponbhHwTendo Tpabea ga 6bae Maprupat ¢ sansEHarT
uny penedeH neyat oBABeHUs KOSDULMEHT Ha
TpaHcopmauus, ¢ pasmep Ha wpkdgTa min 20 mm.

Mapkupade Ha uagoguTe

WaeonuTe Ha TOKOBUTE M3MEpBaTENHW TpaHcopmaTopy
Tpabsa Aa 6bAAT Mapupani TpafiHe 1 UeTNUBO ChINacHo
uanckpanusita Ha 1. 6.13 ot BAC EN 61869-2 umw
eKBUBAIIEHT.

MbpeOHaYanHa NpoBEpKa W 3HaLUW
3@ ypocToBepsiBaHe (ChIMacHo
pasnopesbute Ha 3akoHa 33
MamepBaHuATa)

a) ToKoBWTE UaMepBaTenHy ThaHcopMaTopk Tpadea fa
E&baT AOCTaBeHN Cref N3BbpLIBaHe Ha
NbPBOHAYEHA METPONCIMYHA NPeBeDKA.

) MbpBoHaYania METporioTiuHa nposepka Tpsdea Aa
BBAe yaocToBepeHa ChC 3HaK 3a NbpBOHAYanHa
MpoOBEpPKa K KOTIMETO Ha NPOTOKONa OT NpoBedeHuTe
M3NUTBaHNA.

10.

EkcrnoaraluonHa geiroTpaiiocTt

2 25 rofvHn

06wy TexHUYECKK NapaMeTPM, XapakrepucTuku U Ap. AAHHN TOKOBY U3MepBaTenkn rpaHcopmaTopu 10
KV, 1250/5/5/ A v 400/5/5 A, nOANOPEH THM, 32 MOHTMPaHe Ha 3aKPUTO, KOUTO Ce rapaHTUpaT ot YuacTHUKa
ypes fleknapauust (ckanacHo obpaseya e dokymenmauuRina), Ye npeanoxeHoTo obopyABaHe 0TroBaps Ha
NOCOYEHNTE NO-JONY MUHUMANHUTE TEXHNYECKN WINCKBAHNA Ha Bb3noXuTens:

. Knacose Ha. TOHHOCT! R
- 33 uamepsarenyara HaMoTKa <058
- 3a HamoTkata 3a salunrtaTa < 10P20
2. OBaBeH NPOLLIDKUTENIEH TEpMUYEH TOK, fern 21,2 Xl
3 HomuHaneH koeduupeHT Ha GesonacHocT — FS <5
4. HomuHanHa rpaHvyHa kpatHocT — ALF =10
5, OGABEHW BTOPUYHY. TOBaPH. ~ G -
- 33 3MepBaTenHaTa HamaTka =15 VA
- 32 HAMOTKATa 3& 3aWuTara . z 30 VA
6 OBseeHo UAABPKEHO Hanpexedne ¢ nppMuiLineHa qemyza’ ) z 28 KV
) U3CMAauNsATa Ha NBPBUYHATS HaMoTKE Ay~ {echekTUBHA CTORHOCT)

<X

N }

-
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7 OBaBEHO U3NBPXAHO HanpeskeHue ¢ MBAHWEB NMYINC 3a T2 75KV
’ U30NauuaTa Ha MbPBUYHATE HAMOTKa {EBpXOBA CTORHOCT)
8 OB88eH0 U3ABPKEHO HanpeXeHke C NPOoMULLINeHa YecToTa Ha ' z3kV
i W30NaLMATa 38 BTOPUYHUTE HAMOTKM {echeKTMBHA CTOKHOCT)
. 12 kV
9. Haii-BICOKO HanpexeHue 3a CeopbXeHuaTa, Un (echeKTUBHA CTOMHOCT)
TonnnHeH KnNac Ha n3onauuaTa
10. {curn. BAC EN 60085:2008 uin eKsuBanenT) 2 120 (F)
11. | JosycTyMK HUBA HA HacTUyHWA paspag. -
- npu 1,2 Un < 50 pC
- |npw 1,2 Univ3 <20pC
Ha ocHoBaHue un.36a an.3 ot
30rm
fata 31.10.2019 1. Lexnapatop

TAME, NONTAG W nedar

000529% f‘-













ERINDEN OLCU ALMAYINIZ.
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SIEMENS Technical Specification No :2-A358-305

i B
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SECONDARY
TERMINAL , M5
0 max. 7 TERMINAL
DEGISIKLIK
TEKNIK BURO
135 135 15 Tarih 23/06/2011
270
SCREW TORQUE
Nm
Mb 4
M8 16-20
M1i0 3040
SECONDARY TERMINAL'S DETAIL
OTY | DESCRIPTION POS | DIMENSIONS WEIGHT PART OR DIN NO. MATERIAL
NG |[DATE NAME MGDlIFIEATIUN J | 098-11-10|AYSE |Procedure no changed

G {05-01-09 |{ARZU |Base plate dimension changed. K | 10-02-11]AYSE |Secondary terminals changed.

H |10-07-08 | NIL [Secondary terminals changed.

b |10-07-08 | NIL [Second plate code canceled. PLATE CODE M PLK TRF 8T 50
TOLERANCES 4M Rof 2 REV.
DIN 1168 e,
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PEIVEIYKA BHITAPHA -
B‘E:JEI‘a}_I%CKM HECTHUTYTE RO MeTLOJICIT¥A ‘

REPUBLIC OF BULGARIA
Bulgarian Imstitute of Metrclogy

YAOCTOBEPEHUE
3A OOBPEH THUIM CPEACTBO 3A MSMEPBAHE

Measuring Instrument Type-approval Certificate

N2 16.11.5110

Hzpapedo wa npomssoguTen: SIEMENS AG - Germany

Issued to manufacturer: Wittelsbacherplatz 2, D-80333 Munich, Germany
Ha ccHoBanMe Ha: un. 32, an. 1 ot 3axoHa 3a wamepsaHusaTa (4B, 6p. 46 oT
In Accordance with: 2002 r., vaM. 6p. 88 ot 05 r., u3am. 1 gon. 6p. 95 ot 2005 1.) 5
OTHOCHO! WzMepBaTENHW HanpexeHosw TpaHchopMaTopy Tun 4MRxx

In Respect of:

#
3HaK 33 OROBpen THL: BG 1
Type Approval Mark: —

5110

g
TexXHuUecKr ¥ METPONIOTUYHHN
XAPAKTEPUCTUKI: NpWIOXKEHUE, Hepa3genHa JacT OT HacToAWOTo
Technical and metrological yaocToBeperHne 3a oAebpeH TN CPEACTBO 3a M3MepBaHe
characteristics:
CpoK ra BaAWQHOCT: 15,11.2026 r.

Valid until:

Bnucea ce B perMcrnpa Ha
opobpeHnTe 3a W3NOoN3BaHEe
TUNOBE CpeACTBa 3a

na3MepBaHe noj N2: 5110
Reference N°:

Bara Ha M3AaBaHe Ha

VAOCTOBEPpEHNETO 338

ogobpeH Tun! 15.11.2016 r.
"Date:

Ha ocHoBaHue un.36a an.3 ot
30Ir

BarHO ¢ /s
OFMIAHASA

mpaﬁmua‘l oT 3

|







Mpunomenhsa KbM yaoCTOBEpEHME 3a ogobper Thn N2 16.11,5110 i

Wspapexo Ha npoussogmTen: SIEMENS AG - Germany
Wittelsbacherplatz 2, D-80333 Munich, Germany

OTHOCHO! M3MEPBATENHN HAaNPEXeHoByY TpaHchopMaTopu TUn 4MRxx

i. OnucaxHMe Ha THNAa:

VamepBatenHu HanpexeHosu TpaschopMaTopu TN 4MRXX Ce U3ronseaT 3a naMepeaHe 1
3aliUTa Ha eneKTPUUECKM MPEXKU C MaKCcUManHo fonyctumo paboTHo HanpexeHue Ao 36 KV.

VamepeaTtennuuTe Tpanchopmatopu Trn 4MRxX ca npeaHasHadeHW 3a BBTPEHIEH MOHTAM.
MOHTMPaET ce Ha NOAXOASLM TOCTaBKy, NPOEKTUPEHU 3a TAX, B 3aBMCAMOCT OT KOHKpETHaTa
cuTyayma.

Vi3aMepBaTeNlHW Hanpe)eHoBW TpaHCpOPMaTOPY MOFaT A8 UMAET HAKONKO BTOPUYHK HaMOTKK,
€ enHaKBY WAK PAsfiKYHY XapaKTepucTuki, WU30AUpaHK ca eaHa oT Apyra eneKTpUyeckh, HO Ha
eaWH 1 CblM MarnuTonposos. Te MoraT Aa 6bAaT ¢ pasanded KoednuMeHT Ha TpaHchopMayus 1
¢ pasnuyHa MOLHOCT.

WamepsaTenHnTe TPaHChOpMaTopu Tun 4MRxx ce rpovsBexpaT o6iKHOBEHHO CaMo C eaHo
AAPO, KOETO MOXE A2 HApacHEe YETUPU MBTW, B 3aBUCMMOCT OT MOLLHOCTTa 1 Bpos Ha BTopUYHUTE
HAMOTKH.

[bpsvuHaTa HEMOTKa e CBbp3aHa KbM 3eMA B KIeMHaTa KyTha. Tasu Bpb3Ka He MOXe A3
6bie paskausaHa ric BpesMe Ha paboTa, 38 3a3eMABAHE Ha BTOPUYHATA HAMOTKa MMa chieuvaiHK
BONTORE, NC €AWH 38 BCEKU Kpal Ha HaMmoTKaTa.

OcHOBaTa Ha W3MEPBATENHWTE HANPEXEeHOBW TpaHcdopmaTopw Tun 4MRXX e ropeulo
ransaHulupaHa MeTanda njo4da.

KyTwsara ¢ K1emuTe Ha BTOPWYHATE HaMOTKa e W3NATa 3aeAH0 C TANOTC Ha TpaHcdopmaTopa
OT chbilaTta cMona. KanakbT e xepmetudecku 3atsBoped. WapoauTe ca 6pOH30BU, HUKENUpaHu,
npesHasHadeHn 3a NpucbearHABaHe Ha 6onT ¢ pasmep M6, Becekn Kpait MOXe 113 C& CBBPXKE KbM
3aseMUTENHa KAEMA, HAaMKDaLLE ce BLTPE B KneMHaTta KyTus, 3a npeMuHasane Ha kabenute npes
CTEHWTE Ha KYTUSITA Ca OCHIypPeHW ABa oTBOpa - NO eAWH OT ABETE W CTPaHW, ¢ AnameTvp oT 10
mm o 14 mm. YNaseTHEHKETO & Ypea Wyuep ¢ pasmep PG 16,

WamepeaTenHuTe Tpakcopmatopu Tun 4MRxX morat Aa ce MOHTUPaT BEPTHMKaIHO WK
XOPUIOHTASHO. i

56 i M

2. TeXHWYECKM Y MeTPOMOrHMUHM XapaKTepUCTUKY:

Tvin Ha TpaxcdopMaropa 4MR 12 (22) | 4MR 14 (24) | 4AMR 56 {66)

Maxcumanso paboTHo HanpexeHue, kV no 12 no 24 no 36 .

oT 3/V3 ot 13/v3 ot 20/v3 :
HOMUHENHO NMBPBUYHG HanpexeHue, KV 20 11/V3 70 22/v3 10 35/v3
HOMWHANHO BTOPUYHO HANPEXeHKE, V 100/3; 110/3; 120/3; 100/v3; 110/v3; 120/V3
HoMuHanka YectoTa, Hz 50
Knac Ha To4HOCT! ‘
- M3MepBaTEeNHA HAMOTKa 0,2,0,5;1;3 3_
- 33LMTHE HaMOTKAa 3P; 6P i
MOLLUHOCT HA BTOPWUHUTE HaMOTKK, (ot 5 a0 70)/0,2; (0T 5 fo 200)/0,5; X
VA/Knac Ha TO4HOCT: (o1 5 A0 200)/1; (o7 5 Ao 300)/3; ;
- M3MepBaTenHa HaMoTKa i
- 33WNTHA HAMOTKA (o7 540 300)/3P; (or 5 no 300)/6P i

parnua 2 o1 3 )

000285







MpunoXeHne KbM YAOCTOBEpPEHKE 33 ofobpen Tun N2 16.11.5110

3. TunobBo ozHaueHMe: §MRxxX:

4MR X X
HanpexeHos 1 - 3a BYTpEleH MOHTaX, eaHodaseH, MansbK; MakcuManHo paGoTHO
u3MepBaTEneH | 2 - 3a BuTPeller MOHTaX, ABY(DaseH, MalbK; HanpexeHne:
TpaHcdopMaTop | 5 - 3@ BLTPElWeH MOHTaX, eaHOgaseH, ronsmM; 2 -0 12 gV
6 - 3a BbTPeller MOHTaN, AsydaseH, ronsaM 4 - no 24 vV
6 — A0 36 KV

4. OnucaHKe Ha MeCcTara, npegHazHaveHKn 33 TocTaBsie Ha 3HauW o7
MeTponoruvel KonRTpot

¢ 3WakbT 32 o405peH Tun (Mapka 32 sanenpane) ce noctass 4o Tabenkara C TEXHUHECKH
OaHHW;

« 3HaKkLT 3a MbpBOHadYaNiHa npoBepka (Mapka 3a 3afensaHe) ce noCTaBA A0 3HAKa 33
ono6peH Tun. g

BAPHO C
DPUMFHATS
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INSTITUT .PROTFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK® GMBH [RPE (‘J‘I

BERLSI

Independent, accredited testing station - Member laboratory of STL and LOVAG

NO. 1416.00044.012

Slemens Sanayl ve Ticaret A 8. CLIENT

Power Transmission and Distribution (PTD)

Yakaclk Yolu No: 111

81430 KartaHSTANBUL (TURKEY)

ALCE Elektrik Sanayi ve Ticaret A 8. MANUFACTURER

Indoor medium voltage single-pole cast-resin voltage transformer TEST OBJECT

4MR12 AYC TYPE

03/57159 MANUFACTURING

NO.
Rated insulation level 12/28/75 kW Eﬁmmm s
; S

Rated prisnary voltage A-N 10000/¥3 V GIVEN BY THE

Rated secondary voltage a-n 100/V3 V' cuenr

Rated secondary voitage da-dn 100/3 V

Rated frequency 50-60 Hz

Rated output 50/45 VA

Accuracy class 05/3P

Thermal imiting output 4/4 A

IEC 60044-2: 1997 + A1: 2000 + A2: 2002 NORMATIVE

DOCUMENT
e Lightning impulse test (ype test) RANGE OF TESTS
- Routine test after the lightning impulse test PERFORMED
o Short-clrcult withstand capability test ftype test)
- Routine tests after the shor-clrcuit withstand capability test

e Temperature-rise test (type test)

¢ Determination of efrors (type test)

26 January to 12 February 2004 DATE OF TEST

The test object has PASSED the above-mentloned type tests performed TEST RESULT

at 50 Hz.

Ha ocHoBaHwue un.36a an.3 ot 301 e
k)
=

-]
z)

Berlin, 8 April 2004 / y‘

and switchgear, power cables and power cable jccessosie
switching and control equipment,

independent test faboratory, accredited by Devtsch ‘Akkmdlliw;? nik (DAJEch) eV in the fields of hw, apparaws
lv. pppa

ratus and Awlichgear, instaliation equipment and

Boulschur
Axkeedilionligs
Rl

DAT - P - 018/82
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TYPE TEST REPORT NO. 141600044012

Present at the test

Staritz IPH test engineer in charge
Mrs.  Hauschild IPH test engineer
Wittwer IPH test engineer
Wachholz [PH test engineer
Ciftcioglu ALCE Elektrik Sanayi ve Ticaret A S,
Yilmaz ALCE Elektrik Sanayi ve Ticaret A 8.
Test performed

Lightning impulse test {type test)

- Routine test after the lightning impulse test

Short-clrcult withstand capability test (type test)

- Routine tests after the short-circuit withstand capability test
Temperature-itse test (type test)

Determination of efrors {ype test)
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3. Identity of the test object

BERLIN

SHEET 5

21 Technical data and characteristics

The technical data and characteristics of the test oblect are defined by the following parameters
and specified by the client

Test object:
Type:
Manufacturer:
Seral No;

Year of manufaciure:

Rated characteristics;

Characteristics:

Indoor medium voltage single-pole cast-resin voltage transfermer

AMR12 AYC

ALCE Elektrik Sanayi ve Ticaret A §.
03/57159

2003

Rated primary voltage A-N
Rated secondary voltage a-n
Rated secondary voltage da-dn
Rated output
Accuracy class
Thermal limiting output
Rated frequency
Rated voltage factor
Rated Insulation level
Highest voltage for equipment
Rated power-frequency withstand voltage
Rated lightning impulse withstand voltage
Duration of short-circuit

Class of insulating material
Dimensions

3.2 |dentity documents

10000/v3
100/V3
100/3
50/45
05/3P
4/4
50-60
19Un@Bh

12
28
75

1

E
See Sheet 39

< << <<
T

Hz

kv
RV
kv

The manufacturer confirms that the test object has been manufactured in compliance with the
drawings given in this document IPH did not verify this compfiance in detail.
The Identity of the test object is fixed by the following drawings and data submitted by the client:

Name of drawing Drawing No. Date of drawing Author Notes
4MR12
Block type voltage transformer a7 13.01.2004 ALCE sheet 39

000289
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TYPE TEST REPORT NO. 141600044012 SHEET 6

4, Lightning impulse test

4.1  Testlaboratory

High-voltage test faboratory, high-voltage test hall 2

4.2  Normative document

[EC 60044-2: 1997 + A1: 2000 + A2: 2002, Sub-clause 8.3.2

4.3 Required test parameters

Lightning impuise voltage 75kV  Peak value

1.2/50 ps

Polarity Pasitive and negative

Impulse sequence 1 impulse  Full wave at approx, 50 % of test

voltage (reference impulse)
15 impulses  Full waive at 100 % of test voltage

Atmospheric correction Without

4.4  Test atrangement

Voltage application was between the high-voltage terminal of the primary winding and the earth-
sided terminal of this winding. Both terminals of the secondary windings were d frectly earthed. The
eaith-sided terminal of the primary winding was connected over a shunt with the test earth In
order to obtain an additional measuring quantity (current from this point to earth), This was useful
for the assessment of the impulses ranging between 50 and 100 % of test voltage.
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45  Testand measuring circuits

Technical data of test circult

impulse circult  Number of stages n = 2
Impulse capacitance G = 70 nf
Loading capacitance G = 15 nF
Damping resistance Ry = 122 0
Discharge resistance Re = 1100 Q
el ZFS Rp
+-
Gb o= R[] ¢ P | [1]
&
Gl Rectifier G Loading capacitance
Cs Impulse capacitance PO Test object
ZFS Spark gap 1 Voltage measurement
Re Parallel resistance
Ro Serial reslstance

Figure 1: Test and measuring cizcuit for the fightning impulse test

Technical data of measuring clrcuit

Measuring
point

Measured tuantity Measuring sensor/device

Technical parameters

1

Test voltage R divider of SMR 10/770 type (TURD}
with digital measuring Instrument of

DMI 551 type (Haefely) and TDS 220
digital oscilloscope type (Fektronix)

Ratlo 472.4

SHEET 7

I AT T

I

T
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46 Testresults

BERELIN

SHEET 8

front time of lightring Impulse wave: 120 us
Tali time of fightning Impulse wave; 50,0 us
Air temperature; 85 °C
Alr pressure: 1007 hPa
Alr humidity (relative): 45 9%,
Atmospheric comection of test voftage:  Without
Clrcuit diagram of the test object
A N
Test fmpulse Result %
withstand
voltage
b 4 4 [
a n da dn
Test No. Voltage Earthed kv No. of impulses/
applied to disruptive
discharges
1004 0329 A N, a n, da, +375 50 % FW (VOR
to dn, G +75 100 % FW 15/07
1004 0344
1004 0345 A N, a n, da, -375 50 % FwW 1701
to dn, G -75 100 % FW 15707
1004 0360
Notes:

1) The appendices include only the oscillograms of the reference impulse and of each first and
last 100 % full wave (PW) impulse,
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4.7 Routine test after the lightning impulse test

RERLIN

SHEET 9

The routine tests to Sub-clause 7.2 of the nommative document are part of the type test
"lightning Impulse test’ and serve to assess the latter.

Test Test parameters Test results
Interturn overvoltage | Test voltage: 28 kv | No disruptive discharge ok,
test Test frequency: 150 Hz
Duratlon of test: 40 s
Partial discharge Procedure B ok
(PDY measurement | Prestress duration: 60 s
Measuring voltage
(points 1 to 3%
12xU, = 144kvy |PD 6..7pC <50 pC
U, = 12kv |PD 5pC <50 pC
1t2xU/N3 = 88kv |PD 4pC <20 pC
Measuring time: 30s
Power-frequency Test voltage: 3 kv | Nodisruptive discharge ok
withstand test on Test frequency: 50 Hz
the secondary Duration of test: 60s
windings
Powerfrequency Test voltage: 3%V | No disruptive discharge ok
withstand test on Test frequency: 50 Hz
the earth side of

primary winding

Duration of test: 60s

/
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5. Short-circuit withstand capability test

5.1 Test laboratory

Low-voltage test laboratory, test room 4

5.2  Normative document

IEC 60044-2: 1997 + A1: 2000 + A2; 2002, Sub-clause 8.2

53 Required test parameters

Test 1: Test voltage of 100/v3 V with supply on the secondary side a-h and short-circuit on the
primary side. The duration of short-circult was 1 s,

Test2: Test voltage of 100/3 V with supply on the secondary side da-dn and short-circuit on the
primary side. The duration of short-circuit was 1 s

54  Test arrangement

The connection to the test current source was on the secondary terminals of the voltage
transformer. The voltage transformer was short-circuited on its primary side,
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55 Test and measuring circults

W M-

SHEET 11

U Dr Isec Test ohject  Iprim

AR

E Power supply U
Dr Making switch lsec
1-3  Measuring points lprim

[~]

Test voltage measurement
Current measurement, secondary side
Current measurement, primary side

Figure 2: Test clrcult for the test of short-circutt withstand capability of the voltage transformer

Technical data of measuting circuits

Test No. Meas_urting Measured gquantity Measuring sensor/device | Technical parameters
poin

404 0511 1 Voltage measurement Divider Ratlo 199.3

and 2 Primary current Shunt 2406 AV

404 0515 3 Secondary current Shunt
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56 Testresults

Test requirement Short-circuit withstand capability test

Condition of test object after test Prestressed by previous tests

Connection of test object: By copper cable of 6 mm?

Ambient temperature: 185 °C
Test No, 404 0511 404 0515
Test voltage v 583 344
Symmetrical short-circuit current, A 105 1219
secondary side
Symmetrical short-clreuit cument, A 1.06 0718
primary side
Duration of current flow ms 1087 1090
Notes 1} 2)
Evaluation ok ok

Notes:

1) Power supply on secondary side to a-n, short-circuit on primary side
2)  Power supply on secondary side to da-dn, short=circuit on primary side

ok: The test object is capable of properly carrying the short-circuit current,
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5.7 Routine tests after the short-circuit withstand capability test

¢ Determination of errors

Terminals: a-n

Rated voltage: 10000/43 V / 10043V

Burden: 50 VA, power factor cos f§ = 08

At percentage of Difference between the arrors Permissible errors for accuracy
rated voltage measured before and after the circuit class 0.5
withstand capabillty test
Voltage error Phase Voltage efror Phase
displacement displacement
% Minutes % Minutes

80 % 002 -04 +025 +10
100 % 0.02 05 + 025 +10
120 % 002 -06 + 025 10

Notes:

The secondary winding da-dn was open.

Terminals: an

Rated voltage: 1000043 V / 100/43 V

Burden: 50 VA, power factor cos f = 08

At percentage of Difference between the errors Permissible esrors for accuracy
rated voltage | measured before and after the circuit class 05
withstand capability test
Voltage error Phase Voltage error Phase
displacement displacement
% Minutes % Minutes

80 % 003 -0.2 +0.25 +10
100 % 002 -03 025 +£10
120 % 002 0.2 +0.25 =10

Notes:

At secondary winding da-dn was 45 VA

(“%Z“‘”

&
!

S

e

Ho o
LOPYMrHARS |

E T
e

=
=




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH E

BERRLIN i‘b

TYPE TEST REPORT NO. 1416.0004.4.012 SHEET 14

 Determination of errors {continued)

Terminals: a-n

Rated voltage: 10000/¥3 V / 10043V

Burden: 125 VA, power factor cos B = 0.8

At percentage of Difference between the etrors Permissible efrors for accuracy
rated voltage measured before and after the circuit class 05
withstand capability test
Voltage error Phase Voltage error Phase
displacement . displacement
% Minutes % Minutes

80 % 0.01 -02 +025 10
100 % 601 -01 +025 +10
120 % 001 0.2 +025 10

Notes:

The secondary winding da-dn was open.

Terminals: an

Rated voltage; 10000/43 V / 100/43 V

Burden: 125 VA, power factor cos p = 08

At percentage of Difference between the errors Permissible errors for accuracy
reted voltage measured before and after the circuit class G5
withstand capability test
Voltage error Phase Voltage error Phase
displacement displacement
% Minutes % Minutes

80 % 0.2 -0.1 + 025 +10
100 % 0.01 00 +025 +10
120 % 0.01 0.1 +025 +10

Notes:

At secondaty winding da-dn was 45 VA




INSTITUT ,PROFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH B ﬂﬁ;

BERLIN

TYPE TEST REPORT NO. 1416.0004.4012 SHEET 15

Determination of errors (continued)

Terminals: da-dn
Rated voltage: 10000/43 V / 100/3 V
Burden: 45 VA, power factor cos B = C8
At percentage of Difference between the errors Permissible errors for accuracy :
rated voltage measured before and after the circuit class 3P :
withstand capability test
Voltage error Phase Voltage elror Phase f
displacement displacement b
% Minutes % Minutes g
5 % 0.00 -2.1 +15 + 60
190 % 013 18 +15 160
Notes:
The secondary winding a-n was open.
Terminals: da-dn
Rated voltage: 10000/43V /7 100/3 V
Burden: 45 VA, power factor cos § = 08
At percentage of Difference between the efrors Parmissible errors for accuracy
rated voltage measured before and after the drcuit class 3P
withstand capability test
Voltage error Phase Voltage error Phase
displacement displacement
% Minutes % Minutes
5 % 004 -0.6 +15 + 60
190 % 00 14 +15 +60
Notes:

At secondary winding a-n was 50 VA

, MM@“@HMM
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Determination of etrors (continued)

Terminals: da-dn
Rated voltage: 10000/43V / 100/3 V
Burden: 11.25 VA, power factor cos =08
At percentage of Difference between the errors Permissible errors for accuracy
rated voltage measured before and after the circult class 3P

withstand capability test

Voltage error Phase Voltage error Phase
displacement displacement
% Minutes % Minutes
5% 0.01 -0.2 +15 =60
190 % 003 08 + 15 + 60

Notes:
The secondary winding a-n was open.

Terminals: da-dn
Rated voltage: 1000043V 7/ 100/3 V
Burden: 11.25 VA, power factor cos f = 0.8
At percentage of Difference between the errors Permissible errors for accuracy
rated voltage measured before and after the circuit class 3P
withstand capability test
Voltage error Phase Voltage error Phase
displacement displacement
% Minutes % Minutes
5% 0.00 03 15 + 60
190 % 025 -18 +15 + 60

Notes:
At secondary winding a-n was 50 VA
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» Dielectric routine test

Test Test parameters Test results
Interturn overvoltage | Test voltage: 25.2 kv | No disruptive discharge ok |
test Test frequency: 150 Hz
Duration of test: 40 s
Partial discharge (PD) | Procedure B ok

measurement Prestress duration: 60s
‘ Measuring voltage
{points 1 to 3)
1.2xU, =144kv |PD 10pC <50 pC

BREEE 1 F

U, = 12kV¥ | PD 4pC <50 pC
12xU. /3 = 88KV [PD 4pC <20 pC
Measuring time: 30s
Power-frequency Test voltage: 27KV | No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
secondary windings | Duration of test: 60 s
Power-frequency Test voltage: 27 kv | No disruptive discharge ok
withstand test on the | Test frequency: 50 Hz
earth side of primary | Duration of test: 60 5
winding
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6. Temperature-rise test

6.1  Test laboratory

Low-voltage test laboratory, test room 4/5

6.2  Normative document

IEC 60044-2: 1997 + A1: 2000 + A2: 2002, Sub-clauses 8.1 and 13.6

6.3 Reguired test parameters

= Tests for the measuring winding

1.2 imes rated

primary voltage
Test voltage 12*10/43 kv
Rated output at 50 VA
measuring winding a-n
Rated output at 45 VA
residual voltage winding da-dn
Frequency 50 Hz

¢ Tests for the residual voitage winding

1.2 times rated

primaty voltage
Test voltage 12% 1043 kV
Rated output at 50 VA
measuring winding a-n
Rated output at - VA
residual voltage windlng da-dn
Freguency 50 Hz
Notes:

1.9 times rated
primary voliage
for8h

1.9 %1043 kY
50 VA

45 VA

50 Hz

Thermat limiting
output for 8 h

19+ 103 kv
50 VA

4 AV

50 Hz

Thermal limiting
output

1043 kv
4 Aﬂ

- VA

50 Hz

1) The thermal output limit given In “Ampere” is not in accordance with IEC 60044-2,

64 Test arrangement

The test object was set up in a room which was draught-free to a large extent Voltage application
was between the high-voltage terminal of the primary winding and the earth-sided terminal of this
winding. The test object with its test aangement is shown in Figure 7 on Sheet 33,
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65 Test and measuring circuits

P

(W s
5 Rb
A ¥ -
T4 MR 3 Ro
T X 6
n

E Power supply

1 Measurement of primary voltage

2-3 Current measurement on the secondary side

4-6 Resistance measurement

7-11  Temperature measurement

Rb Burden

Figure 3: Test and measuring circuits
Technical data of measuring circults

Measuring polnt Measured quantity Measuring sensor/device

1 Test voltage Divider, digital display device

2and 3 Secondary cument Digital display device

4108 Winding resistance Resistance measuring bridge

71011 Temperature Thetm 5500-3 ;

Constantan, constantan. thermocouples
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66 Test results

The test voltage was 6930 V (50 H2). This is equivalent to 1.2 times rated primary voltage of the
transformer. The voltage transformers were tested at rated burden. Until the steady state
temperature was reached,

Meas, Designation Materlal Pemnissibie Measured Final terperature
point of the part : temperature-rise final rise
(Figure 3) limit temperature {related to
at average ambient
AT<1K/h air temperature)
K °C K
4 Primary winding A-N Cu wire 75 369 184
5 Secondary winding a-n Cii wire 75 362 177
6 Secondary winding da-dn | Cu wire 75 370 185
7 Transformer case front Insu&atl_ng 75 232 47
material
8 Transformer case left Erzsulatllng 75 229 44
material
9 Transformer case back Insulating 75 230 45
material
10 Transformer case right Insulating 75 228 44
material
11 Ambient air Air - 185 -

Class of insulation "E" allows a winding temperature-rise limit of 75 K at a maximum permissible
amblent air temperature of 40 °C, The final winding temperature tise of 185 K Is permissible for
the class of insulation “E”,
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Test results (continued) _
Afterwards the steady state temperature was reached, the test voltage was 10970 V (50 Hz). This
is equivalent to 1.9 times rated primary voltage of the transformer. The voltage transformers were
tested at rated burden for 8 hours.
heas. Designation Materiat Permissible Measured Final temperature
point of the part temperature-rise finaf rise
{Figure 3) limit temperature (related to
at average amblent
AT<1Kh alr temperature)
K °C K ;
4 Primary winding A-N Cu wire 75 498 307 g
5 Secondaty winding a-n Cu wire 75 51.1 320
6 Secondary winding da-dn | Cu wire 75 51.2 321
7 Transformer case front Insulat{ng 75 305 1.4
material
8 Transformer case left Insulat[ng 75 295 104
materiai
9 Transformer case back lnsulatslng 75 30.2 111
material
10 Transformer case right lnsulat[ng 75 295 104
material
| Ambient air Alr - 191 -

Class of insulation "E" allows a winding temperature-rise limit of 75 K at a maximum permissible
ambient air temperature of 40 °C, The final winding temperature rise of 32,1 K Is permissible for
the class of insulation "E".
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Test results (continued)
Determination of the voltage transformar's winding temperature rise

The temperatire rise 6 of the voltage transformer winding was determined on the basis of the rise
of winding resistance from the cold state to the steady state of temperature rise using the
following formula given by DIN VDE 0532 Tell 2, Sub-clause 3.3 (ransformers and reactors),

R\J\n’
BW— “"é;: {235 +9k) -235

Where: R Cold resistance of the winding at 17,5 °C
Rw  Warm resistance of the winding

B Cold temperature of winding
Oy Final temperature of the winding

The hot resistance of the secondaly winding was calculated on the basls of the measurement of
the cooling curve,

1.2 times 19 times
rated primary voltage rated primary voltage for 8 h
Primary voitage 6930 V 10970 V
Resistance of burden a-n 665 Q 665 Q
Current a-n 104 A 165 A
Resistance of burden da-dn 246 Q 246 Q
Current da-dn 162 A 257 A
Ambient air 185 °C 191 °C
1.2 times rated primary Ry Ry Ryy/Ry Oy 8 Permissible
voltage

Jo! Q o K K
Primary winding A-N 2600 2799 1.077 369 184 75
Secohdary winding a-n 02163 | 02324 1.074 36.2 17.7 75
Secondary winding da-dn 0.1588 { 01710 1.077 370 185 75

1.9 times rated primary Rk Rw Ry Ry Oy 9 Permissible
voltage

0 o °C K K
Primary winding AN 7 2600 2933 1.128 498 307 75
Secondary winding a-n 02163 | 02451 | 1.133 51,1 320 75
Secondary winding da-dn 01588 0.180 1133 51.2 321 75
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Test results {continued)
The temperature-rise test was petformed with 5775 V (50Hz) and loaded with 4 A at winding a-n.
Untll the steady state temperature was reached,
This Is equivalent to the rated primary voltage of the transformer. The resistance of burden a-n was
144 0, this is equivalent to the thermal limiting output The residual voltage winding da-dn was
open,
Meas. Designation Material Permissible Measured Firal temperature
point of the part temperature-rlse final fise
{Figure 3) lirrit temperature {related to
at average amblent
AT1KAh alr temperature)
K °C K
4 Primary winding A-N Cu wire 75 453 266
5 Secondary winding a-n Cu wire 75 453 266
6 Secondary winding da-dn | Cu wire 75 - -
7 Transformer case front Insuiating 75 254 6.7
materlal
8 Transformer case left insulatt‘rzg 75 259 7.2
material
9 Transformer case back Insu!a‘u'ng 75 253 " 66
material
10 | Transformer case right | "m>UItng 75 260 73
material
11 Amblent alr Alr - 187 -
Thermal limiting output Ry Ry R/ Ric By ) Permissible
o] Q °C K K
Primary winding A-N 2600 2885 1110 453 266 75
Secondary winding a-n 02163 0.240 1110 453 266 75
. s, .
Ciass of insulation "E* allows a winding temperature-rise limit of 75 K at a maximum permissible < (X ,5?‘%
amblent air temperature of 40 °C. The final winding temperature rise of 266 K is permissible fgre - , '3
the class of insulation "E", 1
2aPHG G

| OPHTIHATIA
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Test results (continued)

The test voltage was 10970 V (50 Hz). This Is equivalent to 1.9 times rated primary voltage of the
transformer, The resistance of burden da-dn was 8.3 Q, this is equivalent to the thermal imiting
output (fest current residual voltage winding = 7.6 A for 8 hours), The measuring winding a-n was
tested at rated burden.

Meas, Designation Material Permisstble Measured Final temperature
polnt of the part temperature-rise final rise
{Figure 3) fimit temperature (related to
at average ambient
AT1KA N alr temperature)
K °C K
4 Primarty winding A-N Cu wire 75 768 57.1
5 Secondary winding a-n Cu wire, 75 1.7 720
6 Secondary winding da-dn | Cu wire 75 766 569
7 Transformer case front InsuEat[ng 75 364 167
material
8 Transformer case left insulati_ng 75 364 16.7
materia}
9 Transformer case back lnsu[at!ng 75 355 158
material
10 Transformer case right Ensulati'ng 75 372 175
materlal
11 Ambient alr Alr - 19.7 -

Netes: Before the residual voltage winding was subjected to thermal fimiting output, only the
measuring winding was tested at 1.2 times rated voltage and at rated burden until the
thermal steady-state was reached,

Thermal limiting output Rk Ry RivRi By ] Permissible
o) %) °C K K
Primary winding A-N 2600 3210 1,235 768 571 75
Secondary winding a-n 02163 0.280 1.294 91.7 720 75
Secondary winding da-dn | 0.1588 | 0196 1234 766 569 75

Class of insulation "E” allows a winding temperature-rise limit of 75 K at a maximum permissible
ambient air temperature of 40 °C. The final winding temperature rise of measuring winding of
720 Kis permissible for the class of insulation &,
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7. Determination of errors

7.1 Testlaboratory

Low-voltage test aboratory, test room 3

7.2  Normative document

[EC 60044-2: 1997 + Al: 2000 + A2: 2002, Sub-clauses 12.2 and 13.1

7.3 Required test parameters

Residual voltage windlng: The voltage errors shall be determined at 5% and 190% of
rated voltage and 25% and 100% of rated burden,

Measuring winding: The voltage errors shall be determined at 80%, 100% and
120% of rated voltage and 25% and 100% of rated burden
with a power factor of cos B = 08.

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

Maximum permissible error imits of voltage transformers for measuring and protecting purposes:

Accuracy class Voltage error at percentage of Phase displacement at percentage of
rated voltage rated voltage
% Minutes
80 100 120 80 100 120
0.5 +05 +20
5 190 5 190
3P +3 +120

7.4 Test arrangement

To IEC 60044-2: 1997, Sub-clauses 12.2 and 13.1

The test object was connected via a matching transformer to an instrument transformer measuring
device Including a measurement standard transformer, An osciliographic null detector was used
for the visual check of the comparison, The test objecf whs subjected to the prescribed tes
conditions by connection of a standard burden,

BAPHO © J“ll
PR ARIA
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7.5 Test and measuting circuits

Technical data of test and measuring circuits

Device Type Technical data
Standard voltage transformer UZON 30 (TuR Dresden} | Ratio5..30kV/ 110 and 100V
NwW Class 0.2, 30 VA
Standard burden of voltage {AEC) 50 Hz, 1.25 .. 300 VA,
transformer NB B3=081
| Instrument transformer Hohle type (AEG) 16 2/5,50 and 60 Hz
measuring bridge | :
Matching transformer to the Hohle type (AEG) Matching transformer for
bridge ZW 1,2,5 10 A
Null detector ONI OIK (MWB) 20 mm / uV

E Power supply
SeTr Maitching transformer

Figure 4: Test and measuring circuit for the determination of errors

BERLIN hh
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7.6 Testresulis

Terminals: an
Rated voltage: 10000/43V / 10042V
Burden: 50 VA, power factor cos B = 0.8
Al percentage of Errors Permissible difference for accuracy | Result
rated voltage class 05
Voltage error Phase Voltage efror Phase
displacement displacement
% % Minutes % y Minutes _
80 -0.19 32 +05 | 20 ok E
100 -019 32 +05 + 20 ok P
120 -0.20 40 +05 +20 ok
Notes:

At secondary winding da-dn was 11.25 VA

Terminals: a-n
Raited voltage: 100003V / 10043V
Burden: 50 VA, power factor cos =038
At percentage of Errors Permissible difference for accuracy | Result
rated voltage class 05
Voltage error Phase Voltage eiror Phase
displacerment displacement
% % Minutes % Minutes
8¢ -0.45 -5.1 +05 + 20 ok
100 -046 5.1 +05 + 20 ok
120 -047 -45 +05 + 20 ok
Notes:

At secondary winding da-dn was 45 VA

AT WHIATIA
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Test results (continued)

Terminals: a-n
Rated voltage: 10000/V3 V 7/ 100/43 V
Burden: 125 VA power facior cos =08
At percentage of Ermors Permissible difference for accuracy | Result
rated voltage class 05
Voltage error Phase Voltage error Phase
displacement displacement
_ % % Minutes - % Minutes
g0 041 -1.0 +05 120 ok
100 040 -09 +05 +20 ok
120 639 -0.3 +05 + 20 ok,
Notes:

At secondary winding da-~dn was 11,25 VA

Terminals: an
Rated voltage: 1000043V 7 100/43 V
Burden; 125 VA, power factor cos f =08
Al percentage of Etrors Permissible difference for accuracy| Result
rated voliage class 0.5
Voltage error Phase Voltage error Phase
displacement displacement
% % Minutes % Minutes
80 0.14 95 +05 20 ok
100 013 93 +05 +20 ok
120 012 -8.8 +05 20 ok
Notes:

At secondary winding da-dn was 45 VA
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Test resuits (continued)

Terminals: da-dn
Rated voltage: 1000043V / 100/3V
Burden: 45 VA, power factor cos § = 0.8
Af percentage of Errors Permissible difference for accuracy| Result
rated voltage class 3P
Voltage error Phase Voltage error Phase
displacement displacement
% % Minutes % Minutes B
5 045 112 +3 +120 ok g
190 016 216 £3 +120 ok :
Notes:

The secondary winding a-n was open.

Terminals: dadn
Rated voltage: 1000043V / 100/3 V
Burden: 45 VA, power factor cos § = 08
At percentage of Errors Permissible difference for accuracy | Result
rated voltage class 3P
Voltage error Phase Voltage etror Phase
displacement displacement
% % Minutes % Minutes
5 002 -1.5 +3 +120 ok
190 -0.25 90 +3 +120 ok

Notes:

Al secondary winding a-n was 50 VA

g BRRED
P PIHATIA
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Test results (continued)

Terminals: da-dn
Rated voltage: 1000043V / 10073V
Burden: 11.25 VA, power factor cos B =08
At percentage of Errors Permissible difference for accuracy | Result
rated voltage class 3P
Voltage error Phase Voltage error Phase
dispiacement displacement
% % Minutes % Minutes
5 1.2 33 +3 + 120 ok
190 088 138 +3 +120 ok.

Notes:

The secondary winding a-n was open,

Terminals: da-dn
Rated voltage: 1000043V / 100/3V
Burden: 11.25 VA, power factor cos p =08
At percentage of Errors Permissible difference for accuracy} Result
rated voltage class 3P
Voltage error Phase Voltage error Phase
displacement displacement
% % Minutes ' % . Minuies
5 081 -100 +3 +120 ok
190 1.0 1.0 +3 +120 ok

Notes:

At secondary winding a-n was 50 VA,
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8, Evaluation of all tests

e Lightning impuise test (type test)

The voltage transformer was tested at 75-kV lightning impulse voltage on the primary side, There
were no disruptive discharges and the recorded voltage curve did not present any significant
variation between the recordings of reference impulse and full impulse level which could Indicate
an Insulation faiture,

All routine tests were repeated without errors.
The requirements specified by [FC 60044-2: 1997, Sub-clause 8.3.2 have been met

The voltage transformer has PASSED the type test

s Short-circuit withstand capability test (type test)
After test the voltage transformer was not visibly damaged.

The errors determined after test differed from those recorded before test by less than half the limits
of error appropriate to its accuracy class.

During the dielectric tests done after the short-circuit withstand capability test no distuptive
discharge occured,

The requirements specified by IEC 60044-2: 1997, Sub-clause 8.2 have been met

The voltage transformer has PASSED the type test

s Temperature-rise test {type test)

Class of Insulation "E* allows a winding temperature-tise fimit of 75 K at a maximum pemissible
ambient air temperature of 40 °C. The primaty winding reached a temperature rise of 57.1 K The
secondary winding a-n reached a temperature rise of 720 K The secondary winding da-dn
reached a temperature rise of 569 K

The final temperature-rise values of the windings determined at rated voltage and with the
application of limit burden to the secondary winding are permissible for this class of insulation,
The tempetature-fise limit of 75 K was alse not exceeded when the test object's secondary
windings were subjected to thermal limiting output.

The requirements specified by IEC 60044-2; 1997, Sub-clause 8.1 have been met
The voltage transformer has PASSED the type fest
e Determination of errors {type test)

The voltage emors and phase displacements were within the permissible eror limits of accuracy
class 0.5 respectively 3P.

The requirements specified by IEC 60044-2; 1997, Sub-clause,

The voltage transformer has PASSED the ty

|




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK® GMBH E

TYPE TEST REPORT NO. 1416.00044.012

9. Appendices

9.1 Photos

10000/3
100/N3 1 100/3 V

0.k

NDLER f VOLTAGE TRANSFORMER

SPANNLINGEWA

Fwe] aMR1Z AYC | £-hr, 03 / 57159

. 12298776 XV

|EC DD44-2/1887 [

|, B

RETEL

Figure 5:  Nameplate of the test object

Figure 6 Test object after the short-circuit test
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Figure 72 Test object duting the temperature-rise test {right sample) i
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9.2  Oscillograms
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Deutsche Akkreditierungsstelle GmbH
(FTepmaHcKy akpeauTaLmoHer oprad FmoX)

YnLnHoMoOLleH B croTeeTcTBYE ¢ [oapasnen 1 Ha Paznen 8 na AkkStelleG BbE Epb3Ka C
Moapaszgen 1 va Paspen 1 Ha AkkStelleG
Moparmcan MHorocTpakHuTe cnopasymenus Ha EA, ILAF 1 IAF 3a B3aumHo npusHasaHe

AkpeguTtauus

Deutsche Akkreditierungsstelle GmbH (FepmaHcky akpeguTaumoren oprad FwbX) yaocrosepasa,
Ye uanuTBaTenHaTa naboparopus

IPH Institut *Priiffeid fiir elekirische Hochleistungstechnik” GmbH
Landsbherger Alee 378 A, 12681 Berlin

(UncTutyT VINX ,Tiptodena diop Enekrpuiie XoxnailyHFCTEXHUKS FmoX
Anesi NanpcGeprep 378 A, 12681 Bepnun)

e komneTeHTHa no yenosusta Ha DIN EN 1ISO/IEC 17025:2005 aa uasbpllBa N3nuTanuna B
criegHure obracTu:

Anaparypa 1 KOMIOHEHTY 33 BUCOKO HanpexeHue

Anapatypa U KOMNOHEHTH 3a HUCKO HarnpexeHne

KomyTauuoHHa, 3alMTHa 1 yNipaBriaBaila anaparypa

KaBenu v kaBenHW akcecoapy 3a BUCOKO, CPeIHO M HUCKO HanpexeHue

AKpeanTaLMOHHUAT CepTdUKaT Baxu BbB BPb3Ka C U3BECTMETO 3a akpejuTalns o1 11.11.2015 .
¢ akpeauraumorer Homep D-PL-12107-01 v e BannaeH Ro 10.11.2020 r. TolA ce cLCTOW OT
3arnaBHUs NUCT, 0BpaTHaTa CTPaHa Ha 3arnaBHWA NACT U CNeABalNA aHexs ¢ oBLUo 42 cTpaHuuy.

PerucTpaloHeH Homep Ha cepTudvkata: D-PL-12107-01-00

/nodnuc — He ce yeme/

®paHkdypT Ha Mai, 11.11.2015 7, nHw. Pand Erdep
PrrosoguTesn oTaeneHve

Toayn AOKYMEHT € Tpesoa, OHpPeAensiLaTa BEPCUs @ OPUTHATIKMAT FepMaHCkn akpeauTalyoHed cepTidukar.

By, sabenexkute Ha oOpaTHata cTpaKa Ha NUCTA.

SAPHO €
| GPATVHARA

I







Deutsche Akkreditierungsstelle GmbH

(CepmaHckn akpeauTaunoHeH oprad MmoX) ;
Odbuc beprivH Odbic PpankypT Ha MaitH Oduc BpayHuisair
Wrvrenmapkr 10 Eypona anee 52 byHpecanee 100

10117 bepnuH 60327 OpankdypT Ha MalH 38116 bpayHweair

MyGrivkyRaHeTo Ha WIB3AKY OT akpeanTaLuoHHUS cepTidhvkaT NOANEXN Ha NpeaBsapuTenHo
nucmeHo ogoBpeHne ot Deutsche Akkreditierungsstelle GmbH (DAKKS). Usknioverne e
HEMNpPoMEHeHaTa hopMa Ha OTHENHW PasnpocTpaHeHusi Ha 3arnaBHua TMCT OT CNIOMEHaTUA Ha
ofpaTHara cTpaHa Ha NKCTa OpraH 3a OLeHKa Ha CbOTBETCTBUASTO.

He TpsbBa fa ce cb3faga BNevyaTnexne, Ye akpegmkaluaTa e pasimpesa no obracti naBbH
ofxBaTta Ha akpeauTauua , yaoctoeepeH ot DAkkS.

AKpeauTaumsaTa e AafeHa cbrnacHo 3akoHa 3a akpeantaumoHHma opraH (AkkStelleG) ot 31 tonu
2009 r. (BecTHUK 3a thepepanHy 3akoHy | cTp. 2625) v PEMTAMEHT (EO) Ne 765/2008 Ha
Esponeiickua napnameHT v Ha CbeeTa ot & tonun 2008 . 3a onpeaensHe Ha uslicksaxkATa 3a
aKpeaAUTaLMA 1 Haasop Ha Masapa BbB Bpb3Ka G NpeAnaraHeTo Ha nasapa Ha npogyxkry
(OdhmmaneH BecTHUK Ha EBponeiickust cbios L 218 ot 9 tonu 2008 r., ctp. 30). DAKKS e nognucan
MHorocTpaHHOTO CropasyMeHWe 3a B3auMHO NprsHaBaHe Ha eBponenckoTo CbTPYAHNUYECTRO 3a
axkpegwrauus (EA), MexayHapoaHua akpeautauvoHeH dopym (JAF) n MexgyHapoaHoTo
CBbTPYAHUYECTRO 3a akpeauTinpane Ha nabopartopun (ILAC). Mopnucanute Tean crnopasymeHna
NpusHaBaT B3aUMHO CBOUTE aKpeguTauuy.

TekyLoTo CbCTOAHNE Ha YNEHCTBOTO MOXE Aa ObAe HaMepeHo Ha crefHuTe yebcaiTose:
EA.  www.european-accreditation.org

ILAC: www. ilac.org

IAF:  www.iaf.nu







([ DAKKS
.- <. Deutsche
" Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Entrusted according to Section 8 subsectionl AkkStelieG in connection with Section 1
subsection 1 AkkStelleGBV

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

Accreditation

The Deutsche Akkreditierungsstelie GmbH attests that the testing laboratory g

IPH Institut "Priiffeld fiir elektrische Hochleistungstechnik” GmbH
Landsherger Allee 378 A, 12681 Betrlin

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

High-voltage equipment and components

Low-voltage equipment and components

Installation, switching, control and protective equipment

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

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

Registration number of the certificate: D-PL-12107-01-D0

Dipl.-Ing. {FH} Ralf Egner

Frankfurt, 2015-11-11 Y
Head of Division

This dociment Is a translation. The definitive version is the originat German accreditation certificate.
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See notes everleal, 0 0 0 \-; "”

~ -~ ’
el
i ,;_45” o




Deutsche Akkreditierungsstelle GmbH

Cffice Berlin Office Frankfurt am Main Office Braunschweig
Spitielmarkt 10 GartenstraRe 6 Bundesallee 100
10117 Berlin 60594 Frankfurt am Main 38116 Braunschweig

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH {DAKKS), Exermnpted is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf,

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

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

The up-to-date state of membership can be retrieved from the following websites:
EA:  www.european-accreditation.org

ILAC: www.ilac.org

IAF:  www.iaf.nu
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OLEKNAPALUA

Yye NpeanoMeHoTo oBopyaBaHe B NPOLELAYPaTa OTTOBAPA HA MUHUMANHUTE TEXHUYECKY N3UCKBAHWA Ha
Branoxutens, nocodenk 6 Tabnuua 6

Jonynopnmcannat AxTon Measos nues, B ka4yecTBOTO MY Ha npeacTaensealy MUl 23" EQOM, ydacTHUK B
npoledypa sa wanbnHexne Ha obljecTeera nopeyka ¢ pech. Ne PPD 19-103 u npeamer. ,, MogepHusauus
(petpoduT /npoexTHpade, PeKOHCTPYKUMS, OOCTABKa M MOHTAX Ha MalWMHU M CHOPbLMKEHUR,
noaroToBKa M BhBeXgaHe B ekcnnioarauusal/) Ha Bb3INOBM pasnpepenuTendu craHuuu 20 (10) kV u
uarpaxgade Ha Bepur¥ Ha Tenemexanuxa 8 peruoH ,Jlosey - Bpaua®, pervon ,MoHTana — Bnaus* u
peruod ,Mnesen”

OEKNAPWUPAWM, YE: é

ye npegnoKeHoTo OT Hac ofopyhRade B npolegyparta, OTroBaps Ha MUHWMAaNHUTE TEXHHYECKW WSUCKBaHWA Ha
CTAHHOAPT HA MATEPWMARNA 3A HAMNPEXEHOBW TPAHCOOPMATOPM 12 KV, EOHONOIKOCEH, 3A
MOHTUPAHE HA 3AKPHUTO, ®UKCHPAH, nocouerun B Tabnuya 6, KakTo cnepsa:

Mapamerpu Ha enekTpuyecKaTa pasnpeenureriHa Mpexa

1. ObneHo Hanpexenue 10000 V

2. Maxkcumanso paboTho HanpexeHne 12000 V

3. ObageHa Yecrora 50 Hz

4, bpoit Ha chasute 3

5. 3azemMaBaHE Ha enekTpHUYeckaTa Mpexa - Npes aKTMBHO ChNpoTUBNEHNe

6. MakcumanHo BpeMeTpacHe Ha 3EMHO ChelKHeHNe 2 yaca

7. MakcumanHsa CTORHOCT Ha BPEMEHHO NPEHANPEXKSHUE NPY 38MHO 12 KV 33 2 yaca
CheuHeHue

XapakTepncTuka Ha paSOTHaTa cpena U MACTO H& MOHTHPRaHe

£ Ka /Ma

1. Makcumansa oKonHa Temneparypa + 40°C
2. MuHuManHa okonsa Temnepartypa Munye 5°C
3 CpefHa CTOWHOCT Ha OTHOCWUTERHATa BNaXHCCT, U3MepeHa 3a Io 95%
’ nepuoa oT 24 u.
4, 3aMbpcsBate ¢ npax, ylek, arpecuBHI rasoBe 1 AapK YMepeHo
5, HaaMopcKa BUCOYUHA Bo 1000 m
6. MsacTo Ha MoHTUpaHse B KPY, 3PY, TN

TexHu4Yecku napameTpd Ha HanpexeHOBM WaMepmaTenHW Ttpavcdopmatopuw 12 KV, noanoped TN, 3a
MOHTUPaHe Ha 3aKPUTO, KOMTO ce rapaHTupar or YyactHuka upes [exnapaumn (cbanacwo obpasetia e
dokymenmayusima), 4e NpenroxeHOTO OGOPyABaHe OTrOBAPA HA NOCOYEHWTE No-Aony MUHUMAaHUTe
TeXHUYOCKH M3NCKBAHKUA Ha Bouanoxutens:

TiapaweTsp - _ ANGCKA WMCRBARN
NprcbeauHaBaHe KbM EReKTpopasnpeaenuTENHaTa Mpexa Mexay dasa 1 3emMs
(JBEEHO TEPBMYHO HANpPEXEHWUe o 10000:V3 V
. DsiBeHM BTOPUYHM HANPEXEHNUs: . t ] -
- |4a namepsartenHaTa HamMoTka \ /] 1003 V
- lda Hamotkata aa sawutarTa AN T/ 100:3V
v
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4, |OB6aseHa 4ectoTa | 50 Hz
5. bBapenu koeduuneHTn Ha TparcopmMaung:
- | 2a usmepeatennata Hamotka 10000:v3 V / 100:43 V
- |sa namotkaTa 3a 3auTaTa 10000:N3 V/ 100:3 V
6. [acoBe Ha TOYHOCT!
- 3a UamepBarenHaTa HamoTxa <05
- 33 HaMOoTKaTa 3a sauuraTa < 6P
7. PpABEHW BTOPUYHK TOBADN:
- 33 M3MEpPBAaTENHATA HaMOTKa z 50 VA
- 38 HaMOTKaTa 8a saluraTa z 50 VA
. | OBsAreHo HUBO Ha uaocnaunsTa 2 12 kY ecbekTusHa CTORAHOCT
. OBsiBEHO M3ObLPKAHO HanNpPemeHWe ¢ MBLAHWeB UMAYNC 3a > 75 kV BBPXOBa CTORHOCT
nsonauusita Ha NLpPBWYHaTa HamoTka
10. O6sipeHO W3O BLPKAHO HaNpemeHue G NPOMKULLNEHa 4ecToTa Nog > 28 KV ecbexTUEHE CTORHOCT
OB 38 M30NaUMaTa Ha ThpBU4HaTa HaMmoTka
1. | HonycTumu HuBa Ha vacTudHuA paspaa: (Un - Hait-BACOKO HanpexeHue 3a CbopbMeHNsTa)
- non 1,2 Unm (Hali-BUCOKO HanpeXeHUe 38 ChOPBKEHUATA) <50 pC
- |npu 1,2 Un3 <20 pC
12. OBaBeHO W3AbPKAEHO HanpexeHne ¢ npomKlinela YectoTa 3a > 3 kV edheKTUBHA CTORHOCT
U30naumMAaTa Ha BTOPMYHUTE HaMOTKM
13." baBeH KoethULMeHT Ha HanpexeHue u 0BABEHO Bpeme Ha npunarase. L b St
- |38 naMepBaTenHaTa HAMOTKE 2 1,2 npogeniurentov = 1,93a 8 h
- 33 HAaMOTKaTa 3a salturara 2 1,2 apogemiurenHo n=193a 8 h
14. | ExcnnoarayvoHHa gbnroTpafiHocT 2 25 roguHn

KOHGTPYKTUBHM XapaKTepuCTMKM M Ap. AaHHU 33 HaNpeXeHOBM M3IMepBaTenHu TpaHcdopmartopu 12 KV,
NoOANOPEH TUR, 32 MOHTHPAHE HA 32KPUTO, KOMTO Ce rapaHTHpaT OT YdyacTHuKa upes flexnapauus (ChLanacHo
obpaieya € OOKyMeHmayuama), ue NpeAnoxeHotro oGopypBaHe OTroBaps Ha nocouekuTe No-mony

MUHUMAalHKTE TEXHUYECKK MIUCKBAHNA Ha Bnanoxurens:

Map

Pasmepu

Paavepute Ha HWT tpsibpa A2 CLOTBETCTEAT HA
nocoyeHute pasmepu 8 DIN 42600-9 “instruments
transformers for 50 Hz, Um 0,6 to 52 kV, voltage
transformers Um 12 and 24 kV; narrow design, main
dimensions, indoor type” wnK exsuBanerT

Hzonauua mexgy NbpeldHETa 1 BTOPUYHATA HAMOTKK
1 BbHLUHA W30nAaLKnA

TphyoHOropyM CUHTETWYEH MaTephan - enoKCuaHa
cMONa WY ap. ROAX04ALY mMatepuar.

[MonoxeHue Ha MoHTUpaHe

Ipounasonio

Knemu 3a cabpaBaHe Ha nbpshyHaTa HamoTka Ha HUT

Knemute na 6bnart uapaboTeHr OT Men Unu MeaHa
crnags ¢ NOKpUTKE OT Kanai ¢ MuHumanta pebenuta
Ha cnod 50 pm MM © nokputhe oT cpebpo C
muHUManta gebenvsa Ha cnog 20 um.

KnemeH Brok 3a cBLP3BAHE HA BTOPUYHUTE Bepuri

a) Knemnust Onok TpaGea jna nosBonsBa
BL3MOXHOCT 33 CBbp38aHe Ha reBKaBW NPOBOZHULK
Ha BTOpWYHWTE BEPUr CbG ceYerme 40 4 mme,

6) KnemHuAT Gnok TpaGsa aa Obae saluTel ¢
npospayeH Kanak 3a WaBLPIIBAHE Ha BU3yaneH
KOHTPON C Bb3MOXHOCT 38 nnombupace.

B) KnemHuat 6nok tpaGea fa Obpe CHOPLMEH ¢
KNEMa 32 323EMABAME Ha BTOPUYHATA HaMOTKa.

MoxTakHa ocHosa 3a dukcupade Ha HUT wbm
KOHCTPYKUMATA Ha pasnpegenwrenHara ypesba

MonTaxHaTa ocHoBa Tpabea ga 6vae uapaboTeHa
OT YCTOWMMUBY Ha KOPO3NA MaTepuanyt My MeTanu u
MeTanHy Criask WK OT NCTOBA CTOMEHE, KOATO &
nourKkosaHa cwrnacHo BOC EN iSO 1461 umm
EKBUBANIEHT.

3azemnapaHne

/0

HWT Tpabisa ga 6bAe ChOPBXEH ChC 3a3emMnTenHa
grema ¢ Gont min M8, kolito Tpafea Aa Gwvhe
oO3HauYeH CbC 3HaK ,3alyuTHa ems”

va
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Beyuk pesboBn W CKPEAWTENHNW ChefuHeHus, -
BUHTOBE W rafiku TpRbea ga GbaaT napaboTeHu OT =
MECWHT MnW  ApYyrv NOAXOLALM HEKoposupalin
METAENW WNW MeTanHmn criasu.

WndopmaLus 3a obaBeHwte cTolHocT Ha HUT
cbrnacto BAC EN 61869-3 nnu exsuBaneHt Tpabea
na BbAe HaHeceHa TpaiHo 1 YeTNKUBO no HavkK, no
KOWTO Aa He Moxe Aa Dbae sainyena;

BBPXY caMuisA TpaHcopmMaTop (3a NpeanodnTaHe ¢
BanbbHaT wnu penedes nevar), Ges Aa ce
M3MOA3BaT CAMO3anenBalll eTUKeTH, WK

Bbpxy Tabeska, uspaboTeHa OT aHoAu3MpaH
anyMMHUA WKW OT EXBUBANEHTeH YCTOWYUB Ha
Kopoaus matepuan, kosTo Aa Ovghe GuKcupana
sppaBo KbM kopnyca Ha HWT ¢ ycToliuuBn Ha
KOPO3WS CKDEMUTENHYK enemeHTH.

WMasopute Ha HUT 1pabsa ga ObpaT mapkupadin
10. | Mapxupoexa Ha U3BofUTE TpaiiHo 1 yeTnuso cbrnacko BAC EN 61869-3 unn
EKBMBANEHT.

a) HAT tpsbea ga e npemuHan npes nbpeoHavanta
npoBepka No peja ¥ Npw yonoBusATa Ha 3akoHa aa
M3MepBaHUATA.

6) MisebplieHaTa rpBoOHaYanta nposepka Aa Oue
yAOCTOBEpEHa CbC  3HAK 3@ NbPBOHAYanHa
nposepka.

HUT Ttpafea pa Ovpar saljuTeHd NOCPEACTBOM
NoAXOARLLA ORAKOBKA, NpeAnassalla ri oT fnoepean
U BbL3AECTBYA Ha OKOMHAaTa cpepa, nogpedeHu U
3aKpeneHy Ha TPaHCNOPTHY NaneTw,

8. Pe3b0oBuY 1 ckpenihTernH CeeduHerna

9. |Tabernka 3a MapkvpaHe Ha oBABeHVTE CTORHOCTH

1. |[bproHavanta npoeepka Ha HUAT

12. | TpaHcnopTHa onaxoBka

MNapameTpy HA eneKTPUYECKaTa pasnpeaenuTenia Mpexa

WH:
8. Q6aBEeHO HanpexeHune 10000 V
9. MakcumanHo paboTHO Hanpexexne 12000 V
10, | O6sapena YecroTa 50 Hz
11. |Bpoit Ha dasure 3
12. | 3azemsasaHe Ha enexTpudecKkaTa Mpexs - fiPe3 aKTUBHO CBNPOTUBNEHMUE
13. | MaxkcumanHo BpemeTpasHe Ha 3eMHO ChedUHEHNE 2 yaca
MaxcumanHa CTORHOCT Ha BpeMEHHO NpeHanpexeHne npy 3eMHo
14 | eammonne P 12 KV 3a 2 yaca

XapakTepucTUKa Ha paBoTHaTa cpefia U MACTO HA MOHTHpaHe

MakcumanHa oxonHa TemnepaTypa

MuHuManHa OKonHa TeMneparypa Mudyc 5°C

CpefHa CTORHOCT Ha OTHOCWTenHaTa BRaXHOCT, UsMepeHa 3a o

o 95%

nepuop ot 24 u.
10. | 3ambpcaAgade ¢ npax, Nywek, arpecuBHy rasoke 1 napu YmepeHo
11. |Hagmopcka sucounHa o 1000 m
12. | MAcTO HAa MOHTUpaHe B KPY, 3PY, TI1

3HCkBaHNSA

MnFHRManHE Texrituec

000212
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15. | lNpucbepuHaBaHe KbM enekrpopasnpefenuTenHara Mpexa Mexgy dhasa 1 sems
16, | OGRBEHO NBLPBUYHO HanpexeHne 100003 V
17. PsiBEHW BTOPUYHW HanpeXeHua:
- 33 M3MEPBATENHaTa HamoTka 100:N3 V
- 33 HamMOTKaTa 3a 3almrara 100:3V
18. | Obapena yecroTa 50 Hz
19. PaseHu KoedMUMEHTH Ha TpaHeopMayma:
- 3a UaMepsaTenHaTa HaMoTKa 10000:3 V / 100:¥3 V
- 33 HAMOTKATE 3a 3aurara 10000:v3 V/ 100:3 V
20. pacoee Ha TOYHOCT!
- 33 W3MepBaTe/iHaTa HaMmoTKa =05
- 38 HAMOTKATA 38 satiurara <8P
21. PaBeHy BTOPUYHK TOBApPK:
- 33 M3MepBATeIHaTa HaMoTKa 2 50 VA
- 3a HaMoTKaTa 3a 3auuTara = 50 VA
22. | OBsaBeHC HMBO HA W3oONALMSTA 2 12 kV edpexTneHa CTORHOCT
OBsaseHO M3OLPKAHO HaNpeMeHnwe € MbNHWEB UMAYNC 3a .
23. M3onaunaTa Ha nepBUYHaTa HaMoTKa 2 75 kV Bepxosa croiHoct
24, O6siBEHO NBABPKAHO HanpexeHue ¢ NPoOMMLLNEHa YecToTa nog > 28 KV echeKTUBHa CTORHOCT
ABX[ 33 N301aLMATA Ha MbPBUYHATA HAaMOTKa
25, | Donyctvmi BuBa Ha YacTiyHrA paspas: (Un - Hall-BUCOKD HanpexeHue 3a ChopbieHunaTa)
- npu 1,2 Um {(Ralt-BUCOKO HanpexeHwe 3a CbopbXeHuaTa) < 50 pC
- |npw 1,2 Un/\3 <20 pC
QO0ABEHO K3ZbPMAMO HaNpeXeHuke C npomulLfeHa 4ecToTa 3a .
26. W30NaLMATS Haparopmqnure HaMOTKH P % 3 kV eqpekryiBHa CTOMHOCT
~27.  PsiBeH KoeMLIMEHT Ha HanpEeXeHMe ¥ 0BABRHO BpemMe Ha npunaraHe; : 5
- 38 U3MEepBaTenHata HamoTka z 1,2 npogvnkuteno vz 1,93a8h
- 233 HaMOTKATa 33 3aliurarta 2z 1,2 npogvmkutenHon =2 1,93a 8 h
28. | ExcrinoaraunoHHa enroTpaliHocT z 25 rogunm

KOHCTPYKTUEHM XapaKTepPUCTURY U AD. JaHHU 33 HANPEKEHOBW U3MepBaTenHu TpaHchopmaTopy 12
kV, noanopeH TUM, 32 MOHTUPAaHE HA 3aKPUTO, KOMTO Ce TApaHTUPAT OT YMacTHHKE upes Hexnapauns
(ckznacHo o6paseya e JokyMeHmayUama), e npeanoKeHoTo o6opyABAHE OTFOBAPA Ha NIOCO4YEeHUTe

no-2ony MUHUManHUTe TeEXHW YEeCKN U3NCKBaHKA Ha Bonanoxurens:

13.

Paamepnu

FIHY K- U3
Pasmepyte Ha HWUT Tpafea pa CLOTBETCTBAT HA
nocoveHnTe paswepy B DIN 42800-9 “Instruments
transformers for 50 Hz, Um 0,6 {c 52 kV; voltage
transformers Um 12 and 24 kV; narrow design, main
dimensions, indoor type” nnv eksusaneHT

14.

W BBHUIHE U3onayna

Wzonauma mexay nbpeuYHaTa 1 BTOPUUHATa HaMOTKK

TpyAHOTOPUM CHHTETMYEH MaTepuan - enokcuaHa
cMorna Uik Ap. NoAXoAAW MaTepuan.

15.

MonoxeHne Ha MOHTUPaHe

fpouasornto

16.

Knemw 3a cebpaBaHe Ha mspeUYHaTa HamoTka Ha HAT

Knemute ga Obtat napaboTeHn OT meq unuv meaHa
CMA3B C NOKpUTKe OT Kanai ¢ MuRUManta aebenuxa
Ha cnos 50 pm unu ¢ nokpuTwe ot cpebpo ¢
MuHAManHa gefenuna Ha cnoa 20 gm,

17.

KnemeH Gnok 3a csbpasake Ha BTOPHYHUTE BEpUry

a) KnemHust 6nok TpabBa pAa NoO3BOMABE
BBL3MOMHOCT 32 CBLP3BAHE HA I'bBKEBW NPOBOSHWLIK
Ha BTOPWYHNTE BEPUTK ChC cevenne Jo 4 mmé

6) KnemnusaT €nox Tpsbea fa Gbae 3awureH ¢
npospadveH Kanak sa WMIBLPLUBAHE Ha BUSyaneH
KOHTPOM C BL3MOKHOCT 38 nnoMmBupaHe,

B) Knemuusr 6nok TpadGea na 6b0e CLOPLMEH C
Kpea 3a 3a3eMaBaMe Ha BTOPUMHATA HaMOTKA.

1 MoHTaxHa ocHoBa 3a dukcupaHe Ha HUT
" [KOHCTPYKUWATE Ha pasnpenenmenH?Ta ype,q?a

MogTaxnara ocHoBa Tpabea ga Gbhe uspaboTeHa
OT YCTOMUUBI HA KOPO3WA MaTeRUany KNy MeTanu 1
MeTanHy CANaBy UAv OT ANCTORA CTOMAaHA, KOSTO €

N A

L

000213







WL gL 2-lg.com
myv@mig23-bg.com

nouuHkoBaHa cbriacHo BAC EN iSO 1461 wnm
EKBUBANEHT.

HUT tpacea aa 6bLe CLopbKeH ChC 3azeMUTENHa
knema ¢ Bont min M8, koiito Tpabsa aa Obpe
19. | 3asemaBaHe 03HAYEH CbC 3HAK ,3aUTHa sems”

Bevuky pesboBM W CHKPENUTENHW ChefUHEHUSs,
BUHTOBE KM raliku Tpabea ga Bvaar uapaboTeln o
MeCUHr WM Apyri NOAXCHAALN Hexoposupaljy
meTan WNu MeTasHi cnaasu,
MHchopmauns 3a obseennte ctolHocTw Ha HUT
cwrnacHo BAC EN 61869-3 unu eksisaneuT Tpadea
Oa 6bge HaHeceHa TpalHo W YeTNMBO N0 Ha4YWH, No
KoliTo A2 He moxe Aa Bbje sanuyeHa:
BBPXY camus TpaHchopmaTop (3a npegnounTaHe ¢
panebHatT unn penedeH nevaT), Ges pa ce
Manon3saT camosanensally eTUKeTh; unn
Bbpxy Taberka, wuspaboTeHa O©T aHOAU3UpaH
anyMURUi WNK OT eKBUBANEHTeH YCTORYMB Ha
koposua maTepwan, koAt ga Gume dwmkcnpada
3apaso KbM Kopnyca Ha HUT ¢ ycrolumen Ha
KOPOausa CKPENUTENHK enemeHTu.
Mspogute Ha HWAT tpabea fa GbAaT mapkupaxu
22. | MaprnpoBka Ha n3Bogute Tpaiito 1 yeTnueo cernacHo BAC EN 61868-3 unu
EKBMBANEHT.
a) HAT tpabea aa e npenMusan npes AbpsoHavania
npoBepka Mo pepa u npu ycrnoBusaTa Ha 3aKkoHa 33
M3MEpPBEHUATA.
6) MapbplueHaTa PLPBOHaYariHa nposepka ja xae
YAOCTOBEPEHa ChC 3HaK 3@  MbpBOHAYANHA
npoBepka.
HWUT 1paBea fa G6bAaT 3aliuTeHW TOCPeiCTBOM
noaxonAllia OnakosKa, Npeanassalia rv oT nospenn
1 Bb3ASWCTBUA Ha OKONHATa cpeaa, nodpedeHn u
3aKpeneHy Ha TPAHCMOPTHN naneTw.

20. |Pe3boBU U CKPENUTENHK CheAUHEHUSA

21. |Tabenka 3a mapkupatie Ha 0GsBEHUTE CTORHOCTY

]

23. |[NbpsoHavanHa nposepka Ha HIAT

24. | TpascnopTHa onakoska

T

Ha ocHoBaHue un.36a an.3 ot
30r

Aata 31.10.2019r. HexnapaToy
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75J66

ILIMBPOBA 3ALLKTA 75J66

SIPROTEC 4 RMyvnTudvEKUMOHanHa penelina 3a8iuTa ¥ KOHTRONED 38 NpuchLesuHedle

Moprukos No: 75J6615-6JB30-1FC1 LOR

MprnoweHue; NoCoYHA UGHOBA 3aLNTA 3a BLIAYIIHY 1 KaBerHy erexkTponpoBogHiA it Cp.H,

8 7

8 B 10 11 12

13 44 16 148

|Riop1ukos No.

784886

] -

Kyrus, BXof0Be i U3XORH

!

WKymia 173 185 dxl), 4%, 15 Bl, 7 BO, 1 "Torosroct”, B W

Kyrua 173 10" 4xU, 4xl, 22 BI, 10 BO, 1 ‘l'ovosnocr”, § W

Kytust 142 19" 4xU, 4xl, 36 BI, 23 BO, 1 T oronHocT", 4 pyHkUMoHENHY Byrona, 12 W

liamepaaresiHi BXofore {IXU/M4xU, 4xh)

IPh = 1A TN =TA {min, = 0.05 A); (Ha noauna 16 c A C E, G)

Ph=5A, IN=5A{min. =025 A); hanesuua 15c A, C, E, G

E’h = 1 A, IN = senshive {min, = 0.007 A); na nesuuus 15¢ B, D, F, H
]

iPh = & A, IN = sensilive {min. = 0,001 A); Ha noauuua 15¢ 8, D, F, H

o en| h] ot v —— o — — —|

OnepatUBHO Hanpexenue (3axpaHsate, Uudposu oxoxoEe)

[410 - 250V BC, 115 - 230V AC, N1par Ha aapaboTeake Ha Bxogn 69 V DO

[110- 250V BC, 115 fo 230 V AC, npar Ha aapaboreane na sxoaa 138 V DC

@i nm---————-«—-————j

KOHGTPYKUUA

KyTuis 23 erpamgaqe. BUHYOBY KNaMY, B-pesoB gucnnen

KyTus aa BrpakiaHe, NpyWeHeH TN Knemi (AMPeKTa BRb3ka),
siATORM KnawMy 33 TT (direct cohnectionfing-type cable lugs),, 8-peaos aucnnei

MO — — — — o e e

KyTuA 38 BrpawiaHe, BUHTOBY kKNewy, rpatuyen anennei

KyTiia 3a epaxaaHe, NPyXeRed THN KREMK (AUpekTa BpLaka),
BuHTOBY knewmu ag TT {direct cannectioniring-type cable lsgs), rpacbien aucnnei

Crietmanils HACTPOWHKY N0 NOZpa3Bupane 3a perona /
DYHKUHM M IUMKOBH HACTPORKK

50/60 Hz, IEC/ANSI, anrnuicsu e3yk {B3UKLT Moxe A8 Ce NPOMEHa)

EO/80 Hz, IEC/ANS, vcnarcku e31K (634KLT MOXE 48 e npoMens)

50/60 Hz, IECJANSI, pycv e3uk (8auih MOXe A% Ce NPOMEHs)

A
olmimjg ~——————— e e e

Port B (cucremen WHTeptheiic)

11

Bk cnedBalluTe cTpaHuu

P 1

Port © {cepeuaet naTepheic)
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75J68

LLAGPOBA 3ALLIATA 7SJE6
SIPROTEC 4 MynTtugpyHKUMOHARHA perielina 2alliUTa 1 KOHTPORED 38 AIpKCheguHeHUe

Mopbukos No: 75J8615-6JB90-1FC1 LOR

Port C {cepsuied uniepdeic)

Bea nopT

DIGS| 4Moaem/RTD-kyTus, enekTpudeckn R5485

Etherpet nopT (DIGSI nopT, Bpb3ka & RTD xyTis, Bes IECE1850), RJ45 gynnykr

punoxenrne: MocoyHa uudppoBa 28IUMTA 32 BEIAYIWHY W KaBenHu enckTPonposoAHY Nk Cp.H. E
6 7 g ¢ 10 11 12 13 14 15 16
[Mopxikos No. 75J66 RN
bl
Port B (cuctemen uHTeptpeiic) 1|
Eea cuctemeH nopt 91|
EC 60870-5-103 npotoxon, RS5485 NT21 |
Modbus, RS485 MMEAR Liof8
DNP3, RS485 DEERE LIGIG
JEC 61850, 100 Mbit Etharnet, enextpudecky, Asoen, RJ45-kynnyHr FIERR LIOGIR
[EC 61850, 100 Mb# Ethernet, entimeH, gsoed, LG-kynnyHr 2)187 14 [
DNP3 + IC 67850, 100 Mbit Ethemnet, enextpyaecky, spoeH, RJ45-kyinywr 21181 | LI2]R
DNP3 + IEC 61850, 100 Mbit Ethernet, ontudel, AsoeH, LC-kyrinyHr 231811 L{2]8
|
|
12
[¢]
2
6

1)  Bbamoxed, ako noauuua 12 = 0unm 2
2} BBLIAMOMEH, Ko Ro3UUUA 12 =0 unn 8

| OPvMAnA

T e,







75J66

UMOPORA 3ALKTA 75466
SIPROTEC 4 MyntudyHKUMOHAmMHE Peneiina 3auTa K KOWTPOAep 3a NpYcheatiHeHiie

Mopwukos No: 75.06615-6JB30-1FC1 LOR
Mpunoxenue: MocoyHa Hudsposa 3aluUTa 2a BH3SYILHK 1 KaGerHY 6NeXTRONpoRoaHNy Munuy Cp.H.

13 94 15 18
iNepeakos No. 75066 | | |
oo
ANSI-Nr, DyHkumm 14 15
Ba3opa REPCHA F A

Vnpaenetive
50751 {MaxcumanHo Tokosa sawuta (MT3 - 6e3 4 ¢ spemeaaxse ) i, B>, 1>, fp
S0N/51N3emna saupra (33 -Bes ¥ ¢ spenesaksel)l [Ex 1Ex>, [Ex=>, [Ep
SO0N/51NJUyseteuTenna 33: IEE>, IEE>>, |EEp 1)
50/60N{Meakasy 3aUMTHI thyHKLMY (BXOAHK BERAUHILHK - TOK):
AOTBIHATENHY MAKCUMANKOTOKoa) CThnana [{E)->>>, [2=
51VIMT3 ¢ koHTpOR NC HAnDEXEeHUe

48]0verload protection (with 2 time constants)

46{®asia satMTa o HeGERARE (SANMTS 0T BpPATHA NOLRSDRATERHOCT)

37 |KonTpon notueH Tox

47 |CnegeHe NOCNe0RATETHOCTTA HA flasnTe
58N/6413amecTeailp Hanpexehya (anpexetye Ha HI}

50BF [3awura cpeliy otkas Ha npekkosasa
7ATC|KoHTpen Ha UInioUBATENIHUTE BEPHIK
4 rpynu ¢ HAcTRoWKY, BUHSMUYHE crygeHo tyckaHe
OrpaHivanare Ha BT0PUS XaPMOHUK NPK BKIIOVERHE
86 |Enosipaty ByHKUMW
Baaosa sepeua+ V,P,f F E
Basopa pepeua (B no-rope}
R 27153 IMunumansc/Makclanto HanpexeHosa 3alUMTa
@ 811)/0 |Munmantc/MakcEmanio YeoTeTHa 3allTa
QU sanmm
27147159(N) |Mbaxany aamTHY diyHKUM (BXOAHYK i TOKOBE W Hanp :
32/55/81R |3awuTta - Har MowHocTHa, Kosusye g, CRapeT ka Ha YECTOTaTa

Ba3osa Bepend+ V,Pf IEF P E
5a30pa BEPCUA (BUX IO-TOPE)
WHTEPMUTEHTHA 38MH2 3A0UTA

27/59 ] Mut NKO Hanp aauMTa
B4U/O [MUHUMANHO/MAKCHMANHO YECTOTHE 3atHUTa
QU zauptn

27/47F59(N) [ MbpraBy 3aum7HY yHKUUY (BXOZHM BENUUMKM TOKOBE W HANpEXEHMs)!
32/55/81R |3awmry - Hanpesierosa, Mownoctia, Kecvbye du, CKOPCT Ha KaMerkeHue ka 4ecToTaTa

Baoma mepchat Dlr F C
Easoba Bepcus (BUX No-rope)

B7/87N|locounu IHOTGHOBU (Pa3HM U 3EMHW 3BLUTY
Bazoea apeua+ Dir V,Pf F G

Basoea sepcs (BUNK no-rope)

B7/67TN{Nocourn MaKCHMANHOTOROBH (hAZHY 1 38MHH 3aILMTYH
27/59]Mu O/MERCHMANHS Hanp 0BA IAWMTA

81U/0] MusumanHo/mascumManio YecTosHa saira

QU sawuTy

27/47159(N) | oekaBy aaumTiu diyHKGMU (BXOLHU BENUNUHIA TOKCBS I HANPEKEHWR):
32/55/81R [3awwy - Hanp 8a, MownocTHe, Kotuhye did, CROPET Ha H3MeHeHe Ha YECTeTaTa

Bajosa seponat Mocouwn V,PT  IEF P G

Gazopa Bepous (R Ne-rope}

B7/67N|Mecounu MakCMMaNHOTOROBY thasHH I 38MHU 3RLITH
2759 | MuimaRHofmarkcupMantia HaNpemeHosa saluTa

81U/Q |MyHumanHo/MakcuManHo Y8LToTHA SallKTa

QU salmTid

27H4TIEG{N) roBrae 2a1LMTHI dyHKLMY (BXOLHY BRNHUYBHK TOKORS 1 BANDEXSHUAY
32/55/81 R {3amuty - HanpemeHosa, MowHocsHa, Xocwunye diM, CHOPCT Ha HameHesue Ha yecToTata

WHTEpMUTEHTHA 38MHE 3ALMTA

Basora Bepcun+ Mocouny IEF P C

Bazona sepeun {sun no-rope)

B7/8TN oot MEKCHMANHOTEKOBH (Ha3H H 3SMHI 3aLEHTH

MHTepMUTEHYHE 381HE 3aLTa

Basosa seponnt Uyscrenrenda semua-f.det, Tlocouwa REF F D{2

EBazora sepevia (gWacno-rope)

B7/67N | Mocauu MarcumanHoTOKeRY hasHY 1 8KHY 3REUTY |
67 Ng|Nocouxa uyreTeuTeNHa 3eMHa 3awmTa |
67 Ns[[MoceuHa UHTEPMUTERTHA 39MHA 3aWMTa |

87N|Buc HA LIS PEHUNANKE S2UIMTA OT 3.K.0.

Basosa sepetat HyscTRUTenHa semua-f.det. MNocowna EF  REF B D|2)

Basic version (see above)

G7/87N|Mocouty MAKCHMENHOTOKOBH (hASHY 1t 3I8MHH IALLYKTLL
67Ns! fiscouna dyBcTEUTENBA 3ekHE saliWTa
67Ns|{locouHa WHTEPMUTEHTHE JE1HA 3alLuTa

87N|Bucoxoumnesancra fudiepenlnania salllTa ot a.kc.

MHTepMUTEHTHA 3ebHa 3ALEMTA

emHa-f.det. VPF REF F F|2

s71)
871s

| BapPHOC
{ OPMIWHATA







B7N
27159
81U/0

27/47/59(N)
32/55/81R

78J6B

BucoxouunefeHeHa AdepesUania aaiumTa oT 3.4.6.
MyHUMENHOMAKEUMANHT HanpaweHoRa Jawura
[ ofMaKe HO HECTOTHA 3B1MTE

QU sauwuTi
TLERABM AEUMTHY GIYHILMY (BXCAHY BEAUHWHM TOKOBE W HARPENEHWR)Y
Sawnrv - Hanp KoRa, MotrocTra, KoouHyc thv, CrepeT Ha MaMeHeHrs Ha YectTorara

B7Ns
B7Ns
B7N

Basoba pepcua+ YyscTenTenHa seMia-fdet, REF
Baz08a sepeua (BUK No-Tope)

MOEOYHA UYBCTSHTEANE 3eMHE 3aLUKTa

Mocoyna UHTEPMUTEHTE 3EMHA 3aL3UTa

BUCOKC Ha QHDEpesURaltE Ja1MTa 0T 3X.0,

87Ns
B7Ns
B7N
48514
66/86
51

27189
81U/0

27/47/58(N)
32/55/81R

Basosa Bepchat YyseTEMTENHA JemHa-fdet, [auravennu dynkwauu V,Pf  REF
Eazopa aeptun (BUx no-rope}

TocouHa UyBCTBUTENHE 38MKER JALUNTE

MMocoYHa AHYEPMIUTEHTHS 3eMHa 331IUTa

B AaHcHa audpepenyy 3BWNTE OT 3.K.C.

KoHTpOM NIYCKOSUA PENMM Ha ABuraTens, Bnokupan potop

3aBpaHa 3a pecrapTupaHe Ha ApuraTens

Balipra or BNOKKMPARE 1A POTCRE NPY NPeTeBAPBEAHe

CTaTHCTUKK

MUHUMARHOMaKCUMENHO HanPeXeHoRa 3aLUTa

MUHAMANHO/MBNCUMANHE YECTOTHS 3aLUTa

QU sawmris

MhRKERH SEUATHH BYHKLMLE (BXOAHN Benuy TOKORE ¥ D ):

SauTyt - Hanpewencea, Molwkoctya, Kocuryc g, CkopcT Ha UsueHaHlie Ha HecToTala

B7/67N
87Ns
67Ns

87N
4814
66/85
51M

27159
81U/C

Baspba Bepeua+ UyacTauTenda semua-f.det, Reurarenuu Nocovnn V,Pf REF
Gaszcna Bapeusa (BUN H0-TOPE)

I0COUHA MaKCHMANHOTOKOBH hasHiA K SRMHY 3ALUTH
MNocotHa SyBCTBUTENHE 3EMHE 3aUMTa

NocouHa KHTEPMUTEHTHA 3EMHR 35:KTa
BucokoumnesancHa gudepenyuana sawura ot 3.k,
KonTpon nyckoRua peskiiM Ha geurarens, Grokupad poTop
3abpaka 3a peCTApTUPaHE HA ABNIETeA

Aaluura o7 EnokupaKs Ha pOTOpa NpU npeTosapsate
CTaTHeTIHN

M 0/MaKc 10 Rang >RA 38WKTA

MUHUMANHAC/MAKCAMARKO YECTOTHE 3aI0UTa
QU sawmry

27147/59{N}|Fraxnany saumTiy dyskiv {(BX0AHH BENUMARY TOKOBE | HANPEKEHUR):
32/55/81R [3awuTh - Hanpexexosa, MowHocHa, KocHiyc i, CKOpST Ha haMeHeHWS Ha YecToTaTa

e TP

| BAPHO C
| OPYUIAHARA

Bt e s,
Y —

M o e — - —— —
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IEF:
V,PE
Dir:
Mator:
REF:

75488

Eazopa sepcust Yyscreuy,semua-f.det, Bruratenuy Nocouns EF VP f REF
Easoba eapoin (B ne-repe)

67/87N|Nocounk MakcHMANHOTOKOBU (hasHit I IEMHY 3aMWTH
87 Ns|Nocouna syacTeyTENHE 3eMHa 3alMTa
87 Ns|MNocouka WHTEpMUTEHTHA 3eMHa 3aLUUTa
B7 N [BucokoumnegaHcHa AUGEpeHUMENHE 3a1UTa oT 3.K.C.

MHTEPMUTERTHa 282443 3awmTa

48/14|KoHTpon nyckosls pexyM Ha ABUraTens, Gnokupad potop
66/86 |3abpana 3a pecTapTpaHe Ha RUFETENRA
51M[3awure oT 6RorMpaHe Ha poTOPa NHU NPETOBAPBAHE

CratieTuki

27/53 (M ! p Ba 3RUMTA
81070 |MuHUManHo/MaKcHMaN Ko YeCTOTHA 3aumTa

QU zamuTi

27IATIBO(N) |Mmaxany sawmm yHKLUA (BXOAHU BENHIHHY TORDBE U HANPEXEHUR):
32/55/84 R |3aiuuTh - Hanpewenosa, Molnoca, Kocutye thin, CKOPCT Ha M3MEHEHWE Ha YecTOTaTa

2)

67/87N

Easopa pepeust Hsurarennu NMocovny VP f
T:a308a BEPCUA (BIK No-Tape)
T10CO4HY MBKCUMBNHOTOHOBY IA3HH W IEMHI 3ALUTY

48/14 [ oHTpon nyckosus pexumM Ha Aswratens, Gnokupas potop
66/86}3a6pana aa pecrapripabe Ha gBUraTens
59M3aumra ot GROKUPAHE HA POTORA NPY NPETOBapBate

CraTHeTURK

27159 MunMmManso/MakcHMaiie HanpexXeHosa 3awMTa
81 U/0 | MUMMany0/MaKCHMaNHD Y8CTOTHA 3auuTa

QL) sawury

27/4T7169(N) |[Merrasy aaummii dyHKLUM (BXOAHU BEIMSUHK TOKOBE W HANPEKEHUA):
32/55/81 R |3awuts - Hanpewenopa, MotimocrHa, KoeuHyc i, CkopeT Ka MaMeHerine Ha YecToTaTa

EBasora pepcuat fsuratendn
|Bazora septua {aww no-rope)

48/14|KorTpan nyckosuna pekvM Ha ABuratens, Griokspar poTop
B6/88|3abpana aa pectapTupaHe Ha ARUraTens
51M]3aumTa o7 Gnokupate Ha POTOPA NPY NPETOBAPRAHE

CTATUCTURM

-

liawep ! DournorpadiH 3anucu

o ——

C pericTpatop Ha ocuniorpadHy sanicy |

EXY =Y

C perycTRpaTep Ha OCU.3aNKCH, CPEAHUY CTORHOCTH, Min/max cToRHaLTU |

AgTeMATHYHO NOETOPHO BKNIOYBAHE, NOKATOR KA K.L,, CHHXPOHUIBM

Bea

78|CARB

21FL|C nokarop Ha k.c.

79, 21rL|C ANB u ¢ nokaTop Ha x.t.

25]C nposepka 38 CUHXDOHHUIEM 3)

25,79, 21FL]c nposepra sa cuHxpoRrnasM, © AR, ¢ nokaTop Ha k.C. 3

IAHTapMuTeHTHE 33

ZaluTs no Hanpexetive-, MolMoer-, Yactora

Mocouka MT3
JlBvirarenta aawura
upeperupania 33

1y axo nosutms 7=1,5 {non-sensitive ground current inpLt)
2) 3a usonupakal koMteHCUPAaHa MpeXa, Noauius 7=2,6 fyecTauTelieH Bxoj 3a T33)
3) MpaBepka 3a CUHXPOHUILM, 8AHA DYHRUMCHaNHE rpyna
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Description

Fig., 1 SIPROTEC 4 75)66 multifunction protection relay

bescription

The SIPROTEC 75166 unit is 2 numerical protection, control and
monitoring device, designed to use in Medium Voltage and
Industry applications.

SIPROTEC 75166 is featuring the *flexible protection functions”.
Up to 20 protection functions can be added according to individ-
ual requirements. Thus, for example, a rate-of-fraquency-change
protection or reverse power protection can be implemented.

The relay provides control of the circuit-breaker, further switch-
ing devices and automation functions. The integrated graphical
logic editor (CFC) aliows the user to implement its own func-
tions, e. g. for the automation of switchgear {interlocking).

The communication interfaces support the easy integration into
modern communication networks.

iFunction overview

Protection functions

+ QOvercurrent protection

» Directional overcurrent protection

» Sensitive directional ground-fault detection
+ Displacement voltage

.

Intermittent ground-fault pretection
« Directional intermittent ground fault protection
*+ High-impedance restricted ground fault

Protection functions (continued)
+ Inrush restraint

= Moter protection

« Overload protection

+ Temperature monitoring

* Under-fovervoltage protection

+ Under-foverfrequency protection

= Rate-of-frequency-change protection
« Power protection (e.g. reverse, factor)
+ Undervoltage controlled reactive power protection
* Breaker failure protection

» Negative-sequence protection

* Phase-seguence monitoring

+ Synchro-check

+ Fault locator

¢ Lockout

» Auto-reclosure

Control functions/programmable logic
« Commands f. ctr of B and of isolators

+ Position of switching elements is shown on the graphic display
» Control via keyboard, binary inputs, DIGS| 4 or SCADA system
» User-defined logic with CFC (e.g. interlocking)

Monitoring functions

» Operational measured values V, I, f
*» Energy metering values Wy, Wy

+ Circuit-breaker wear monitoring

*+ Slave pointer

« Trip circuit supervision

* Fuse failure monitor

8 oscillographic fault records

* Motor statistics

Communication (build in interfaces)

¢ System interface
|[EC 60870-5-103/IEC 61850 | Modbus RTU / DNP3

+ Setvice interface for DIGSI 4/ RTD-Box

+ Electrical and optical interface

+ RSTP, PRP (Redundancy Protocol for Ethernet)
» Front USB interface for DIGSI 4

*+ Time synchronization via IRIG BIDCF77

Hardware’

* Screw-type current terminals

Spring or Screw-type Voltage and Bin
» 4 current and 4 voltage transformers
16122136 binary inputs

» 7170/23 output relays LR
» Graphical or 8 |ine text display...cnnflte

BAPHO
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Fig. 2 Function diagram

The SIPROTEC 75166 unit is a numerical protection relay that also
perfoerms control and monitoring functions and therefore sup-
ports the user in cost-effective power system management. The
relay ensures reliable supply of electric power to the customers.
Local operation has been designed according to ergonomic
criteria. A large, easy-to-read display was a major design aim,

Control

The integrated control function permits control of disconnect
devices, grounding switches or circuit-breakers via the inte-
grated operator panel, binary inputs, DIGSI 4 or tha control 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 logic

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 messages,

Line protection

The SIPROTEC 75166 units can be used for line protection of
high and medium-voltage networks with sarthed (grounded),
low-resistance grounded, isolated or compensated neutral point,

Synchro-check

In order to connect two components of a power system, the
relay provides a synchro-check function which verifies that
switching ON does not endanger the stability of the power
system.

Motor protection

When protecting motors, the SIPROTEC 75J66 relay is suitable for
asynchronous machines of all sizes.

Transformer protection

The relay performs all functions of backup protection supple-
mentary to transformer differential protection. The inrush
suppression effectively prevents tripping by inrush currents.
The high-impedance restricted ground-fault protection detects
short-circuits and insufation faults on the transformer.

Backup protection

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

Flexible profection functions

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

Metering values

Extensive measured values, limit values and metered values
permit improved system management,
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Starting time supervision

Load jam protection

Locked rotor protection

I>,-I>>, B>, I, e Ips>> Definite-time ove;ét.:.rrem protection (phasefneutral)
Io Jep Inverse overcurrent protection (phase/neutral), phase function with voltage-dependent option =
Taie>, Tai>>, Tp dir Direct::onal overcurrent protect'!on (definitefinverse, phase/neutral),
Tedir>, Fedie, Jep dir Directional comparison protection

Tee>, Tee>>, Tegp Directionalfnon-directional sensitive ground-fault detection
- Cold load pick-up (dynamic setting change)
Ve, Vo> Displacement voltage, zero-sequence voltage
- Fiid Intermittent ground fault
Tedie> Directional intermittent ground fault protection

87N High-impedance restricted ground-fault protection
Breaker failure protection
Auto-reclosure
@ Synchro-check g
L> Phase-balance current protection (negative-sequence protection) I
V>, phase-sequence Unbalance-voltage protection and/or phase-sequence monitoring
B Thermaf overload protection

51M

Restart inhibit

o
@o
=
=)

I« Undercurrent monitoring

Temperature monitoring via externaf device (RTD-box), e.g. bearing temperature monitoring

®®

27.59 V<, V> Undervoltage fovervoltage protection
dvide Rate-of-voitage-change protection
@ P<z, Q<> Reverse-power, forward-power protection
Q< Undervoltage-controlled reactive power protection
@ cost Power factor protection
o, fc Overfreguency/underfrequency protection
dfidt Rate-of-frequency-change protection

Fault locator

[¥]
s
o)
as}
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Fig. 3 SIPROTEC 75J66 rear view with optical
Ethernet system interfaces

[Construction .

Connection techniques and housing with many advantages

13-rack size and 1/2-rack size are the available housing
widths of the SIPROTEC 75J66 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 flush-mounting
housing. All CT-cables can be connected with or without ring
lugs.

‘Protection functions &

Overcurrent 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 overcurrent 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 Inverse-time function provides — as an option — voltage-
restraint or voltage-controlled operating modes,

Fig. 4 Definite-time overcurrent protection

! patay
&
% |
i 3 ]
802 I Lo
Fig. 5 Inverse-time overcurrent protection

;.Cha_(act:er_lstr_c_
Inverse . .
Short inverse .
Long inverse . .
Moderately inverse .
Very inverse . .
Extremely inverse . .

Reset characteristics

For easier time coordination with electromechanical relays, reset
characteristics according to ANSI C37,112 and [EC 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, I the second
harmonic is detected during transformer energization, pickup of
non-directional and directional normat 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 fnputs or by time control.

6 | Siemens SIP - Chapter Overcurrent Protection « Status October 2016
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Protection functions

Directional overcurrent protection (ANSI 67, 87N)

Directional phase and ground protection are separate functions,
They operate in parallel to the non-directional overcurrent
elements. Their pickup values and delay times can be set sepa-
rately. Definite-time and inverse-time characteristics are offered.
The tripping characteristic can be rotated about 180 degrees.

By means of voltage memory, directionality can be determined
réliably even for close-in (local} faults. If the switching device
closes onto a fault and the voltage is too fow to determine direc-
tion, directionality (directional decision) is made with voltage
from the voltage memory. If no voltage exists in the memory,
tripping occurs according to the coordination schedule.

For ground protection, users can choose whether the direction

is to be determined via zero-seguence system or negative-
sequence system guantities {selectable). Using negative-
sequence variables can be advantageous in cases where the zero
voltage tends to be very low due to unfavorable zero-sequence
impedances.

Directional compatrison protection {cross-coupling}

i is used for selective protection of sections fed from two
sources with instantaneous tripping, i.e. without the disad-
vantage of time coordination. The directional comparison
protection is suitable if the distances between the protection
stations are not significant and pilot wires are available for
signal transmission. in addition to the directional comparison
protection, the directional coordinated overcurrent protection
is used for complete selective backup protection, If operated in
a closed-circuit connection, an interruption of the transmission
line is detected.

(Sensitive) directional ground-fault detection
{ANSI 64, 67Ns, 67N)

For isolated-neutral and compensated networks, the direction
of power flow in the zero sequence is calculated from the zero-
sequence current fy and zero-sequence voltage Vo.

For networks with an isolated neutral, the reactive current
component is evaluated; for compensated networks, the active
current component or residual resistive current is evaluated.

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

+ 45 degrees.

Two modes of ground-fault direction detection can be imple-

mented: tripping or “signalling only mode”.

It has the following functions:

+ TRIP via the displacement voltage Ve.

+ Two instantaneous elements or one instantaneous ptus one
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 additionat short-circuit protection.

x 3
Inductive 5
3
2
; i z g
Reverse R
Forward
Capacitive

Fig. 6 Directional characteristic of the directional overcurrent

protection
’]‘ Vars A
g
Vo :
\ ]
P <0 2
P
\ 3
\
s \
\
.-
Y. —"
Power factor cos ¢ —
correction = +15° - o — — 5 Watts
- -—
p—
L
o
P'<0
Reverse Forward

Fig. 7 Directicnal determination using cosine measurements for
compensated networks

(Sensitive) ground-fault detection
(ANSI 50Ns, 51Ns / 50N, 51N)

For high-resistance grounded networks, a sensitive input
transformer is connected to a phase-balance neutral current
transformer {also called core-balance CT}.

The function can alse be operated in the insensitive mode as an
additional short-circuit protection,




SIPROTEC 7566

Protection functions

intermittent ground-fault protection

Intermittent {re-striking) faults occur due te insulation weak-
nesses in cables or as & result of water penetrating cable joints.
Such faults either simply cease at some stage or develop into
lasting short-circuits. During intermittent activity, however,
star-point resistors in networks that are impedance-grounded
may undergo thermal overfoading. The normal ground-fault pro-
tection cannot reliably detect and interrupt the current pulses,
some of which can be very brief.

The selectivity required with intermittent ground faults is
achieved by summating the duration of the individual pulses and
by triggering when a (settable) summed time is reached, The
response threshold Jie> evaluates the r.m.s. value, referred to
one systems period,

Directional intermittent ground fauit 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 systems are usually characterized by the following proper-
ties:

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

They are self-extinguishing and re-ignite within one halfperiod
up to several periods, depending on the power system condi
tions and the fault characteristic.

* Over longer periods {many seconds to minutes), they can
develop into static fauits.

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

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

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

Breaker failure protection (ANS| 508F)

If a faukted portion of the electrical circuit is not disconnected
upon issuance of a trip command, another command can be
initlated using the breaker failure protection which operates

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

L5AL115en.0ps

.
m
n

Fig. 8 High-impedance restricted ground-fault protection

'

High-impedance restricted ground-fault protection {ANSI 87N)

The high-impedance measurement principle is an uncomplicated
and sensitive method for detecting ground faults, especially on
transformers. It can also be applied to motors, generators and
reactors when these are operated on an grounded network.

When the high-impedance measurement principle is applied,
all current transformers in the protected area are connected in
parallel and operated on ene common resistor of relatively high
R whose voltage is measured (see Fig. 8). In the case of 75J6
units, the voltage is measured by detecting the current through
the (external) resistor K at the sensitive current measurement
input Jge. The varistor V serves to limit the voltage in the event
of an internat fault. [t cuts off the high momentary voltage
spikes occutring at transformer saturation. At the same time,
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
oceurs which leads to a voltage and a current flow through the
resistor R.

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

Fiexible protection functions

The SIPROTEC 75J66 units enable the user to easily add on up
to 20 protective functions. To this end, parameter definitions
are used to link a standard protection logic with any chosen
characteristic quantity (measured or derived quantity). The
stand- ard logic consists of the usual protection elements such
as the pickup message, the parameter-definable delay time, the
TRIP command, a blocking possibility, etc. The mode of opera-
tion for current, voltage, power and power factor quantities can
be three-phase or single-phase. Almost ali quantities can be
operated as greater than or less than stages. All stages operate
with protection priority.

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

LFunction

I, Ig>»

Ve, Vo, Vi, dVidt 27,59,59R, 64

y>, hy>, I>, B, 50N, 46,
'3Vo>, Vi<, Var 59N, 47
Pea, Q> 32
cosl{p.f.i>< 55

Fe 810, 814
dftdt>< 81R

For exarnple, the following can be implemented:
« Reverse power protection (ANSI 32R)
» Rate-of-frequency-change protection (ANS! 81R)

Undetvoltage-controlled reactive power protection
{ANSI 27/Q)

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

Synchro-check (ANS| 25)

In case of switching ON the circuit- breaker, the units can check
whether the two subnetworks are synchronized.

Voltage-, frequency~ and phase-angle-differences are being
checked to determine whether synchronous conditions are
existent.

Auto-reciosure (ANSI 79)

Multiple reclosures can be defined by the user and lockout will
occur if a fault is present after the last reclosure. The following
functions are possible:

+ 3-pole ARC for all types of faults
+ Separate seitings for phase and ground faults

+ Multiple ARC, one rapid auto-reclosure {RAR} and up to nify
delayed auto-reciosures (DAR}

Measured. | P 98Meter | eandard protection logic |
Current | value {simplified diagrarm}
2 processing i
e dfff-— 1 measured — !
Vmeasured —— Pickup
300,13, 12 —— fime
3V0, V1, V2 ~+— TRiP
dvidt L. command
Veltage Threshold
4 PO -
——1 p . lcos ) —— Function 1
f—1 [Function 2
dffdt I i Functicn 20
584 113a0n.ons

Fig. ¢ Flexible protection functions

» 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 elements 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 (ANSI 49)

For protecting cables and transformers, an overload protection
with an integrated pre-warning element for temperature and
current can be applied. The temperature is calcufated using a
thermal homogeneous-body model (according to [EC 60255-8),
which takes account both of the energy entering the equipmeant
and the energy Josses. The calculated temperature is constantly
adjusted accordingly. Thus, account is taken of the previous load
and the load fluctuations.

For thermal protection of motors (especially the stator) a
further time constant can be set so that the thermal ratios can
be detected carrectly while the motor is rotating and when it is
stopped. The ambient temperature or the temperature of the
coolant can be detected serially via an external temperature
monitoring box (resistance-temperature detector box, also
called RTD-box). The thermal replica of the overload function
is automatically adapted to the ambient conditions. If there is
no RTD-box it is assumed that the ambient temperatures are
constant.

Settable dropout delay times

If the devices are used in parallel with electromechanical relays
in networks with intermittent fauits, the long dropout times of
the electromechanical devices {several hundred milliseconds)
can lead to problems in terms of time grading. Clean time
grading is only possible if the dropout time is approximately the
same. This is why the parameter of dropout times can be defined
{or certain functions such as time-over-current protection,
ground short-circuit and phase-balance cutrent protection.

—
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Protection functions

@ Motor protection

Restart inhibit (ANS1 66/86)

If a motor is started up too many times in
succession, the rotor can be subject to
thermat overload, especially the upper

Maximum permissible
rotor temperature

edges of the bars. The rotor temperature
is calculated from the stator current. The
reclosing lockout only permits start-up
of the motor if the rotor has sufficient
thermal reserves for a complete start-up
(see Fig. 10).

Temperature characteristic of
rotor rod top edge
rotor rod bottomn edge

i
|
|
1
b
!
H
i
|
|
|
|
1
T

Emergency start-up X §
This function disables the reclosing lockout : §
via a binary input by storing the state of I g
the thermal replica as long as the binary l 4
input is active, It is also possible to reset 1, Stattdp - 2. Startup ¥ 3, Startup ;o et
the thermal replica to zero, Motor Recovery [ g v Recovery oo Recovery
o started time started time started time
Teraperature monitoring (ANS] 38)
One temperature monitoring box with a Fig. 10

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
focations 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).

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 torque or excessive voltage drops within the motor, or if the
rotor is locked. Rotor temperature is calculated from measured
stator current. The tripping time is calculated according to the
following equation:

for I > Iyotor sTARY

3]

I = Actual ctrrent flowing

Imotor sTart = Pickup current to detect a motor start
t = Tripping time

In = Rated motor starting current

Ta = 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
depandence 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 formula, 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 detect a blocked rotor,
An instantaneous tripping is effected.

Load jam protection (ANSI 51M)

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

The overload protection function is too slow and therefore not
suitable under these circumstances.

Phase-balance current protection {ANS] 46)
{Negative-sequence protection)

The negative-sequence / phase-balance current protection detects
a phase fajlure or Joad unbalance due to network asymmetry and
protects the rotor from impermissible temperature risa.

Undercurrent monitoring (ANS137)

With this function, a 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,

R Voltage protection

Overvoltage protection (ANSI 59)

The two-element overvoltage protectien detects unwanted
network 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.

Undervolitage 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 from: the network to avoid undesired operating states
and a possible loss of stability. Proper operating conditions

of electricai machines are best evaluated with the positive-
sequence quantities. The protection function is active over a

10 Siemens SIP - Chapter Overcusrent Protection - Status October 2016




Protection functions

wide frequency range (25 to 70 Hz). Even when falling below
this frequency range the function continues to work, however,
with a greater tolerance band.

The function can operate either with phase-to-phase, phase-to-
ground or positive phase-sequence voltage and can be moni-
tored with a current criterion. Three-phase and single-phase
connections are possible,

Frequency protection (ANS| 810/U)

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

There are four elements {select- able as overfrequency or
underfrequency) and each element can be delayed separately.
Blocking of the frequency protection can be performed if using a
binary input or by using an undervoltage element.

Fault locator (ANS! 21FL)

The integrated fault locator calculates the fauitimpedance and
the distance-to-fault. The results are displayed in 0, kilometers
{miles) and in percent of the line length.

Circuit-breaker wear monitoring

Methods for determining circuit-breaker contact wear or the
remaining service fife of a circuit-breaker (CB) allow CB mairte-
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 calcudating the
wear of 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 philosophies, To do
justice to these, the devices offer several methods:

<21

« I withx=1..3

< T

The devices additionally offer a new method for determining the
rematning service life:

« Two-point method

The CB manufacturers double-logarithmic switching cycle
diagram (see Fig. 11} and the breaking current at the time of
contact opening serve as the basis for this method. After CB
opening, the two-point method calculates the number of still
possible switching cycles. To this end, the twa 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 order to obtain an alarm if the actual value falis below or
exceeds the jimit value during determination of the remaining
sarvice life.

Customized functions (ANSI 32, 51V, 55, etc.)

Additional functions, which are not time critical, can be Imple-
mented via the CFC using measured values. Typical functions
include reverse power, voltage controlled overcurrent, phase
angie detection, and zero-sequence voltage detection.
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Fig. 11 (B switching cycle diagram

Commissioning

Commissioning coutd hardly be easier and is fully supported by
DIGS| 4. The status of the binary inputs can be read individually
and the state of the binary outputs can be set individually. The
operation of switching elements (circuit-breakers, disconnect
devices) can be checked using the switching functions of the bay
controlier. The analog measured values are represented as wide-
ranging operationat measured vaiues. To prevent transmission of
information to the control center during maintenance, the bay
controller communications can be disabled to prevent unneces-
sary data from being transmitted. During commissioning, ail
indications with test marking for test purposes can be connected
to a control and protection system.

Test operation

During commissioning, all indications can be passed to an
automatic control system for test purposes.

& Control and automatic functions

Control

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

The main application is reliable control of switching and other
processes.

The status of primary equipment or auxiliary devices can be
obtained from auxiliary contacts and communicated to the
SIPROTEC 75166 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:

binary inputs
~ stibstatipn control and protection systeng
- DIGSI i

S

; BAPHO
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SIPROTEC 7566

Functions

Automaticn/user-defined logic

With integrated logic, the user can set, via a graphic interface
(CFC), specific functions for the automation of switchgear or
substation. Functions are activated via function keys, binary
input or via communication interface,

Switching authority

Switching autharity is determined according to parameters and
communication.

If a source is set to “LOCAL", only local switching operations are
possible. The following sequence of switching authority is faid
down: “LOCAL"; DIGS! PC program, “REMOTE".

Command processing

All the functionality of command processing is offered. This
includes the processing of single and double commands with
ar without feedback, sophisticated monitoring of the control
hardware and software, checking of the external process,
control actions using functions such as runtime monitoring and
automatic command termination after cutput. Here are some
typical applications:

* Single and double commands using 1, 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

Assignment of feadback to command

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

Chatter disable

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 petiod, so that the event list will not record
excessive operations.

Indication filtering and delay
Binary indications can be filtered or delayed.

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

Indication derivation

A further indication (or a command) can be derived from an
existing indicatien. 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.

Fig. 12 SIPROTEC 75J663 rear view with communication poris

Switchgear cubicles for high/medium voltage

Al units are designed specificatly to meet the reguirements of
high/medium-voltage 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 Iy, I, Ii3, I, Jge (67Ns) M
Voltages Vi1, Via, Vis, Vigia, Vias Vs '
Symimetrical components I1, I, 3k V1, Va, Vo

Power Watts, Vars, VAIP, Q, S (P, Q: total and phase selective}

Power factor (cos ¢), (total and phase selective)

Frequency

Energy x kWh, = kVarh, forward and reverse power flow

Mean as well 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-
tion.

Zero suppression

In a certain range of very low measured values, the value is set
{0 zero to suppress interference.

12 | Siemens SIP - Chapter Overcurrent Protection - Status October 2016
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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 refay. All the relay
functions can be parameterized on PC by using DIGSL
Commissioning tools and fault analysis are built into the DIGS]
program and are used through this interface.

Rear interfaces

+ Time synchronization interface
Alf units feature a permanently integrated electrical time
synchronization interface. It can be used to feed timing
telegrams in IRIG-B or DCF77 format into the units via time
synchronization receivers.

System interface

Communication with a central control system takes place
through this interface. The units can exchange data through
this interface via Ethernet and IEC 61850 protocol and can also
be operated by DIGSI.

Service interface

The service interface was conceived for remote access to a
number of protection units via IGSE It also aliows 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. Slemens was the first manufacturer to support this standard.
By means of this protocol, information can 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 DIGSI.

IEC 60870-5-103 protocol

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

Redundant solutions are also possible. Optionally it is possible to
read out and alter individual parameters (only possible with the
redundant moduie}.

Modbus RTU protocol

This serial 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 available to a master or receiving information from it. A
time-stamped event list is available,

Substation Controller

=

Flg. 13 IEC 60870-5-103: Radial electrical connection

Fig. 14 Bus structure for station bus with Ethernet and
|EC £1850, electrical and optical ring

DNP3

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

ag: fsgg
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SIPROTEC 75166

Selection table

. Device - ! :
Multifunctional protection 14 v I's v 's v
functions
CTs 4 4 4 4 4 4
VTs o3 0 34 3 4 0/4
Binary inputs 3-11 3-11 8-11 11-37 7-48 11-23

incl. Life contact

Binary outputs 5-9 4-9 6-9 8-19 5-26 8-16

Spring-type terminals - - . - . .

DC24-250V  DC24.250V  DC24-250V  DC24-250V  DC24-250V  DC24-250V

Awiliary voltage AC115-230V  AC115-230V AC115-230V  AC115-230V AC115-230V  AC115- 230V

UL listing v v v v v v

Surface mounting case ® ® ) L] e -

Detached operator panel - - - [ e -

Languages geient’fesr{frﬁtf gelenfesifrlitfru  gelenfesifrlitiru gelenfesifr gelenlesifriitiru  geleniptlesiiu

rufe

Front USBI v - - - - v

interfaces exchangeable v 4 I's v ' s

{EC 61850 [ ] [ ] [ ] ® [

[EC 60870-5-103 [ ] ] ° ® [ ®

Modbus RTU . ® ® ® ® [

Profibus FMS - ® [} @ ® -

Profibus DP LJ ® [} ® ® .

PROFINET O ® ® [ - e B

DNP3 serial{TCP ] e ® - ] [ :
RSTP . v v v 4 ' v i
PRP v v v 's v v |
HSR v v v v v v
v" basic i
- not available

@ optional
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Typical connections

Typical conné._r.tidns.

@ Connection of current and voltage transformers i

Standard connection

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

L1 L1
Lz L2
L3 L3

IQ 52

LSA2334-agpen.eps

e
T

Fig. 15 Residual current circuit without directional elemant Fig. 16 Sensitive ground-current detection without directional element

LSAZ333-agpen.eps

L1
L2
[
R,

LS ] [+ .
&0 .]’_5_5
R16 D Viee

1l

" L RI5 3 Ve
i R18 -

@ VLZE_'

__jlu .

L5A2335-agpan.aps

It
it

Fig. 17 Residual current circuit with directional element
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Typical connections

ROTEC 75166

Connection for compensated networks

The figure shows the connection of

two phase-to-ground voltages and the

Ve voltage of the open deita 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,

Connection for isolated-neutral
or compansated networks only

If directional ground-fauit protection is
not used, the connection can be made

with only two phase current transformers.

Directional phase short-circuit protection
can be achieved by using only two
primary transformers.

Connection for the synchro-check
function

The 3-phase systemn 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.

1
L2
L3 3 §- Q
52 ,»_H_j___
? § a R17 .
RiB. Vg
1§ Ri4 .«
A 16 2 Ye
' RI5 3V,
i o
o dn
& f'} '

r\r\
ZZ
T

LSA2335-bgpan.aps

Fig. 18 Sensitive directional ground-fault detection with directional efement for phases

L
L2
L3 |

b2

1SA2338-bypen.eps

Fig. 19 Isolated-neutral or compensated networks

L1

L3

{any vollage)

4
5, g § 75166

. . R14 .
. . R15 —3 e
RS 3 v

R16] v

R17 .,
R18 gV-n

Fig. 20 Measuring of the busbar voltage and the outgoing feeder
voltage for the synchro-check
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Typical applications

“Type of network

“ Function o

. Cuprent connection .

4 Voltage connection -

(Low-zesistance) grounded network  Overcurrent protection
phasefground non-directional

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

(Low-resistance) grounded networks

Sensitive ground-fault protection

Phase-balance neutral current
transformers required

Isolated ar compensated networks

Overcurrent protection phases

non-directional

Residual eircuit, with 3 or 2 phase
current transformers possible

{Low-resistance) grounded networks

Overcurrent protection

phases directional

Residual cireuit, with 3 phase-current
transformers possible

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

Isolated or compensated networks

Overcurrent protection

phases directional

Residual circuit, with 3 or 2 phase-
cusrent transformers possible

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

(Low-resistance) grounded networks

Overcurrent protection

ground directional

Residual cireuit, with 3 phase-current
transformers required, phase-batance
neutral cusrent transformers possible

Phase-to-ground conaection required

Isolated networks
protection

Sensitive ground-fault

Residual circuit, if ground current
>0.05 Iy on secondary side, otherwise
phase-balance neutral current
transformers required

3 times phase-{o-ground connection or
phase-io-ground connection with open

delta winding

Compensated networks

cos E measurernent

ypical appliations
# Connectlon of circuit-breaker

Undervoltage releases

Undervoltage releases are used for auto-
matic tripping of high-voltage motors.

Example:
DC supply voltage of control syster fails
and manual electric tripping is no longer
paossible.

Automatic tripping takes place when
voltage across the coil drops below the
trip lmit. Ins 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-
cireuiting the trip coil in event of network
fauit.

In Fig. 22 tripping is by failure of auxiliary
voltage and by interruption of tripping
circuit in the event of network failure. Upon
failure of the protection unit, the tripping
circuit is also interrupted, since contact
held by internal logic drops back into open
position.

Voe+

VD T

Voot

Sensitive ground-fauit protection Phase-balance neutral current

transformers required

Phase-to-ground connection with open

delta winding required

Busbar
Emergency OFF --------==-------~
_ 52
T iClose\| o vestats\ B Ty
; L contact - :

75J6. 2B51 \ . ¥ Sas note \ . \ ANSI 50, B1 \

Trip colt

Clase coil Undervoltage
release n
.. Close} 52a :
7848 2851 8 *closes when the
R § protaction device is
= functioning properly
Fig. 21 Undervaltage release with make contact (50, 51)
Busbar
Emergency OFF \{------------~-==-=" Inverter from
CFC-Logi
b . ogic 62
Close ] qu Trip
7546 2801 \ ) ANSEED, 51 \
. Trip coil The trip contact closes
Close coil Undervoltage when no system
release disturbance exists

VDC""

Fig, Undervoitage trip with locking ccm[‘act (a%ﬁ@@%ﬁ@ed)_
LOPLrMHAR
T e ]

62a

LSAZ340-cgpen.eps
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SIPROTEC 75]66

Typical applications

Trip circuit supervision (ANS| 74TC)

Busbar

One or two binary inputs can be used for Voot 1
monitoring the circuit-breaker trip coil e i
including its incoming cables. An alarm
signat oceurs whenever the circuit is
interrupted.

Protection indications
511* General trip
2851* CB close command
52 6852* Trip clreuit supervi-
sion: Trip relay
[j 68563* Trip cireuit suparvi-
sion: CB aux
520 opsn, when CB is open
62b open, when CB is closed
Bl Biaary input

Lockout (ANS] 86)

Ali binary outputs can be stored like LEDs
and reset using the LED reset key. The
fockout state is also stored in the event of Trip 5@ Close
supply voltage failure. Reclosure can only coil call
occlr after the lockout state is reset.

TRIP | Bresker| BI1 | BI2
contact

Reverse-power protection for dual open |closed [H [T
cpan jopen {H i H

L |L

L |H

LSA2341-bgpen.eps

supply (ANSI 32R) Vo closed |closed

If power is fed to a busbar through two = closed |open
paraliel infeeds, then in the event of any
fault on one of the infeeds it should be
selectively interrupted. This ensures a
continued supply to the busbar through
the remaining infeed. For this purpose,

Fig. 23 Trip circuit supervision with 2 binary inputs

directional devices are needed which Infead A Infeed B
detect a short-circuit current or a power

flow from the busbar in the direction of

the infeed. The directional overcurrent 52 57
protection is usually set via the load % : X

current. it cannot be used 1o deactivate : _

low-current faults. Reverse-power N e
protection can be set far below the rated E e '
power. This ensures that it also detects R
power feedback into the line in the event Busbar

of low-current faults with levels far below S -
the load current. xsz 82
Reverse-power protection is performed via \
the “flexible protection functions” of the
SIPROTEC 75J66.

52

L5A4116a-8n.ap8

|~

Feeder Feeder

Flg. 24 Reverse-power protection for dual supply
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Selection and ordering data

173456 7 8 2101112 13141510 171819

SIPROTEC 75)66 multifunction protection relay and bay controller 75660 0-CCO0OC-O000-001
Housing, inputs, outputs T ] ]
Housing 13 19%, 4 x U, 4 x1, 16 Bl, 7 BC, 1 life contact 1
Housing 1/3 19*, 4x U, 4 x I, 22 BI, 10 BO, 1 life contact 2
Housing 1/2 19", 4x U, 4 x I, 36 Bl, 23 BO, 1 life contact, 4 function keys 3
Measuring inputs
Ih=1A In=1 A(min.=0.05 A)
Position 15 only with A, C, E, G 1
Jph =1 A, Iy= sensitive (min. = 0.001 A)
Position 15 only with B, I, F, H 2
Ln="5A, Iy=5 A {min. = 0.25 A)
Position 15 only with A, C, E, G 5
Iph =5 A, Iy~ sensitive {min, = 0.001 A)
Position 15 only with B, B, F, H 5
Rated auxiliary voltage (power supply, indication voltage)
DC 110 to 250 V, AC 115 to 230V, threshold binary input DC 69 V 5
DC 110 to 250 V, AC 115 to 230V, threshald binary input DC 138V 6
. Construction
Flush-mounting case, screw-type terminals, 8-line text display D
Flush-mounting case, spring-type terminals (direct connection), screw-type terminals for CT connec-
tion {direct connectioniring-fype cable lugs), 8-line text display E
. Flush-mounting case, screw-type terminals, graphical display J
Flush-mounting case, spring-type terminals {direct connection),
screw-type terrainals for CT connection (direct connectionlring-type cable lugs), graphical display K b
Region-specific default settings/function versions and language settings
Ragion World, 50160 Hz, IECIANSY, language: English (language can be changed} B
Region World, 50/60 Hz, IECIANSI, language: Spanish (language can be changed) E
Region RU, 50/60 Hz, IECIANSI, language: Russian {language can be changed) G
System interfaca (Port B)
No systemn interface ]
"y IEC 60870-5-103, electrical R5485, RI45-connector 1) 2
: Modbus RTU, electrical R5485, RJ45-connector ¥ 9 LoD
DNP3, k5485 1} 9 LD G
IEC 61850, 100 Mbit Fthernet, electrical, double, RI45-connecter 2 9 LoR
{EC 61850, 100 Mbit Ethernet, optical, double, LC-connector 2 ] LOs
DNP3 + [EC 61850, 100 Mbit Fthernet, electrical, double, RJ45-connector 9 L2R
DNP3 + IEC 61850, 100 Mbit Ethernet, optical, double, LC-connector 2 9 L2s
Service interface (Port C) o
No interface 2
DIGSI 4/ Modem | RTD-bax, electrical RS485, RI45-connector 6
Ethernet port {DIGS! port, RTD box connection, not EC 61850), RI45-connector
Functionality Continued on next page

See next page

1} only available with position 12 =0 0r 2
2) only available with position 12 =0 or 6
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SIPROTEC 7566

Selection and ordering data

: 123456 7 8 9101132 13141516 171819
SIPROTEC 75166 multifunction protection relay and bay controfler B 78661 01-D0000-0CI0-000

Basic version ANSINoe.  Description
Control Ela
50/51 Overcurrent protection I>, B>, I>>>, I

50N/S1N  Ground-fault protection Ig>, lg>>, Iie>, Igp

S0N/STN  Insensitive ground-fault protection via
{EE firnction: Ige=, Igeso, fggpn

S0/50N Flexible protection functions (index quantities
derived from current): Additional time-aovercurrent
pretection stages I, [s>5>, I>>o>

51V Voltage-dependent inverse-time overcurrent protection
49 Overload protection {with 2 time constants)
46 Phase balance current protection
(negative-sequence protection)
37 Undercurrent monitoring
47 Phase sequence
59N/64 Displacement voltage
50BF Breaker failure protection e
747C Trip circuit supervision, 4 setting groups, cold-load pickup %
tnrush blocking =
86 tockout
Basic+ Basic version (see above) FiE
V.Pf 27159 Under-lovervoltage
810/U Under-loverfrequency
27Q Undervoltage-controlled reactive power protection

27147159(N) Flexible protection (index quantities derived from
32/55/81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

Basic + Basic version {see above) PlE
V.Bf IEF 27i59 Under-fovervoltage

810Ju Under-foverfreguency

27Q Undervoltage-controlled reactive power protection

27147153(N) Flexible protection {index quantities derived from
32/55/B1R current and voltages): Voltage, powey, p.f.,
rate-of-frequency-change protection

Basic + Basic version (see above) FlC
Dir 67/67N Direction determination for overcurrent, phases and
ground
Basic + Basic version {see above) FlG
Dir V,Pf 67167N Direction determination for overcurrent, phases and
ground
27159 Under-fovervoltage Y
810/ Under-foverfrequency g
27Q Undervoltage-controlled reactive power protection

27147159(N) Flexible protection {index quantities derived from
32/55f81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

Basic + Basic versicn (see above) PG
bir V.pf IEF 67167N Direction deterrnination for overcurrent, phases and
ground
27159 Under-lavervoltage
810/U Under-foverfrequency
27Q Undervoltage-controlled reactive power protection

27147{59(N) Fiexible protection (index quantities derived from
32/55/81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change pratection

Basic + Basic version (see above) Plc
Dir IEF 67167N Direction determination for overcurrent, phases and
ground

Continued on
next page

V, P f =Voltage, power, frequency protection 1) only with position 7 =1 or 5 (hon-sensitive ground current input)

Dir = Directional overcurrent protection

IEF = Intermittent ground fault
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123456 7 8 01112 13141516 171018

SiPROTEC 75)66 multifunction protection relay and bay controller 736601 3-C100O00-000C-000
ANSINo.  Description
Basic + Finj»
Sens.earth-f-det. Basic version (see page before)
Dir REF 67167N Direction determination for overcurrent,
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
Basic + Sens.earth-f-det. Basic version {see page before) . PlDP
Dir |EF REF 67167N Direction determination for overcurrent,
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, Basic version {see page before) £l Fl2
V,Pf REF 67Ns Directional sensitive ground-fault detection

67Ns Directional intermittent ground fault protection

87N High-impedance restricted ground fauit

27159 Under-fovervoltage

8101U Under-foverfrequency

27Q Undervoltage-controlled reactive power protection

27147159(N) Flexible protection (index quantities derived from
32i55i81R cufrent and voliages): Voltage, power, p.f.,
rate-of-frequency-change protection

Basic + Sens.earth-f-det. Basic version {see page before) FlBpo
REF 67Ns Directional sensitive ground-fault detection

67Ns Directionaf intermittent ground fault protection

B7N High-impedance restricted ground fault
Basic + Sens.earth-f-det. Basic version (see page before) HF@
Motor VLB.§ REF 67Ns Directional sensitive ground-fault detection

67Ns Directional intermittent ground fault protection

87N High-impedance restricted ground fault

48114 Starting ime supervision, focked rotor

66186 Restart inhibit

51 Motor load jam protection

Motor statistics

27159 Under-fovervoltage

810/U Under-foverfrequency

27Q Undervoltage-controlled reactive power protection

27/47159(N) Flexible protection (index guantities derived from
32/55/81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

RBasic + Sens.earth-f-det. Basic version (see page before) -
Motor Dir V.P,f REF 67167N Direction determination for overcurrent, HiH
phases and ground
67Ns Directional sensitive ground-fault detection
67Ns Directional intermittent ground fault protection
87H High-impedance restricted ground fault
48/14 Starting ime supervision, Jocked rotor
66186 Restart inhibit
51M Motor load jam protection
Motor statistics
27159 Under-Jovervoltage
B10fU Under-foverfrequency
27¢ Undervoltage-controlied reactive power protection

27147159 (N) Flexible protection (index quantities derived from
32/55/81R  current and voltages): Voltage, power, p.f.,
rate-of-frequency-change protection

V, B F = Voltage, pawer, frequency protection
Dir = Directional overcurrent protection
IEF = Intermittent ground fault

REF = Restricted earth fault
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SIPROTEC 7566

Selection and ordering data

123456 7 8 2101112 13141516 171819
SIPROTEC 75J66 multifunction protection relay and bay controller 7ss66 01 C-C3000-CIO00 000

ANSINo.  Description ; :
T ]
Basic + Sens.earth-f-det. Basic version {see page 20} ER H 2’:‘
Motor Dir IEF V,P.f REF 67/67N Direction determination for overcurrent, : H
phases and ground . ,
67Ns Directional sensitive ground-fault detection ; E
67Ns Directional intermittent ground fault protection : !
87N High-impedance restricted ground fault H )
4814 Starting ime supervision, locked rotor ' :
66186 Restart inhibit : '
51M Motor load jam protection ' !
Maotor statistics : :
27159 Under-fovervoltage H '
810U Under-foverfrequency : :
27Q Undervoltage-controlled reactive power protection ! f
27147159(N) Flexible protection {index quantities derived from ! !
32i55181R  current and voltages): Voltage, power, p.f., . '
rate-of-frequency-change protection i E
Basic + Basic version (see page 20} He |
Motor Dir V,P.f 67/67N Direction determination for overcurrent, ' :
phases and ground ! !
48014 Starting ime supervision, locked rotor H :
66186 Restart inhibit H \
51M Motor load jam protection ' ;
Motaor statistics ! :
27159 Under-fovervoltage H .
810U Under-loverfrequency . \
279 Undervoltage-controlled reactive power protection : :
27147/59{N} Flexible protection (index quantities derived from : :
32/55/181R  current and voltages): Voltage, power, p.f., ; '
rate-of-frequency-change protecticn : E
Basic + Basic version (see page 20) EH A E
Motor 4814 Starting tme supervision, locked rotor ) !
66/86 Restart inhibit : :
51M Motor |oad jam protection : i
Motor statistics ! !
Measuring/fault recording E :
With fault recording 1 .
With fault recording, aversge values, minfmax values 3 H
Auto reclosing, fault locator, synchro-check 2

Without

79 With 79

21FL With fault locator
79,2 FL  With 79 and fauit locator
25 With synchronization
25, 79, 21FL With synchronization, 79 and fault locator

~Nd W -l
s

V, B, F =Voltage, power, frequency protection
Dir = Directional overcurrent protection
IEF = Intermittent ground fault

3) synchrocheck (na asynchronous switching), one functior group
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. Accessorie: " Descriptic

DiGs) 4

Software for engineering and operation of all Siernens

protection devices up to SIPROTEC 4 and SIPROTEC Compact.

Supports M$ Windows 7 ProfessionalfUltimate/Enterprise and

MS Windows Server 2008 R2.

Basic

Full version with jicense for 10 computers, on CD-ROM 7XS5400-0AA00
{authorization by serial number)

Professional

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

CFC Editer (fogic editor), Display Editor (editor for default and 7XS5402-0AA00
control displays} and DIGS| 4 Remate (remote aperation}

Professional + IEC 61850

Complete 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} 7X$5403-0AA00
+ [EC 61850 system configurator

|IEC 61850 System configurator

Software far configuration of stations with 1EC 61850 commu-

nication under DIGSI, running under M3 Windows Server 2008 /

XP Professional Edition | Windows 7 Ultimate / Enterprise

Optional package for DIGS] 4 Basis or Professional '
License for 10 PCs. Authorization by serial number. On CD-ROM  7XS5460-CAA00

SIGRA 4

Software for engineering and operation of all Siemens
protection devices up to SIPROTEC 4 and SIPROTEC Compact.
Supports MS Windows 7 Professional/Ultimate/Enterprise and

MS Windows Server 2008 R2. TX55410-0AA00
Temperature monitoring box

RTD-box TR1200 (RS 485} 7XV5662-6AD10
RTD-bax TR1200 IP (Fthernet) 7XV5662-8AD10

Varistor/Voltage Arrester
Voltage arrester for high-impedance REF protection

125 Vrms; 600 A; 15/5 256 CE3207-A401-D76-1
240 Vrms; 600 A; 15/5 1088 C53207-A401-D77-1
Manual for 7566

English €53000-B1140-C383-x V)

1) % = please inquize 4T latest edition fexact Ordacio.

[
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SIPROTEC 75]66

Connection diagram

R1 - VA BO6 -~ P12
R2 vB , —L1P10
R3 . e

Ra 1

Life contact r L1 K15
1 K16
F3E::]ﬁ~———“mdqz}—1 =1+
T ]
F4 = Bi2 Power Supply | ™ P

= N\ {1P2

| =
F6 ‘
Fsm ! = | BI3

I
= |
1 | e
F7 s + Bi4 System Interface ! B
F8 : + BI5 RJ45 LU
FT? — N BIG Service interface i () c
RJ45 1
F12 C————* 1 BI7 L
F10 = Time Synchronization | | [7]
K C——3HH——{— BI8 RJ45 U
—H—*p4 ;
Eg ' + 2:?0 Front PC Interface i
— . USB '
! i
K4 CCH—{7—4 BI11 |
Ks C—H———*{74BI12 i
Ké C—+—ELA—4 BI13 Groundi the Rear Wall L
K7 T F E + Z BI14 rounding on tne kear Wa ;
6 ¥ m— + ¢ BI15 !
K9 _——*L1—1BI16 !
|
1

Fig. 28 SIPROTEC 75661 conmnection diagram
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SIPROTEC 7560

Connection diagram r

a7 M INANs U
Nt -

R1 VA BO6 -1 P12

s ] ve P

K11

— Sl ————

g K
ReL— BOB 148 E
F1 i + BOY EL———H: g Bl T

| _ Bl1 J10

F2 g:::ﬁl : —e-o— _“"1:_!:1 1

e P B0 ey | e

|
Fi2 . H——301—1BI7 |
FloH—— i
C— =1+
i; E:—;—————‘LIZF"‘ ::: Power Supply ) & %‘:' E;
K3 c:}:—ftzt-— Bl10 ;
'ég i " 4 2:; System Interface 1 B
L ! +—ZI-—-' RJ45 4’"‘,
K6 B3 I
K7 - ——* {1 Bl14 Service interface { R
K8 CH— 14 BI15 RJ45 —r—l: l
K9 ! t Lr—rBl18 Time Synchronization | | A
KioC———— RJ45 "_—1:
N o —E Bl7 !
J2 (::—lL—-t{Z]—- Bl18 Front PC Interface i
J3 CH—{7—1BI19 uSB } l ]
J4 a_—_‘3—4|--«~—+iZ!—~ BI20 !
J§ C+——E—¢ BI21 ' L
J6 :;_{___..iz}._._ Bl22 Grounding on the Rear Wailéa——!_: .
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SIPROTEC 75J66

Connection diagram

a1 D—ﬂm—l A BO1 [w—(m P3
Q21 1 P4
Q3 m———mml B BO2 [\———:1 P5
Q41 —{ 1 P6
gg!:} ¢ BO3 L P7
R BO4~——1 I PB
Q7 [+
Q83
BOS - 1 P11
LN — * VA BOB E\—m—-—:t P12
R2 * VB
R3 [ . Ve P10
iy BO7 -~ KB
I;D K7
R5 D————'W“—l V4 BO8 -~ K8
R6 ] BO9 E‘—m——t:} Ko
F1 " H——* 54— BI L —1K10
F2 H—1—BI2 L
F3L_H—{1—Bi3 Life contact :—f—_“:l L15
F4H—{AF B4 1116
Fs L H———*{14BI5
F6 T H——*1—BI6 =+
F7C_H—+A—BI7 Power Supply 'E - P1
Fe L H———+1—+BI8 P2
Fol1 =
Flo__++—*— B9
1 +0r Jaimo %ztgm Interface E B
Fla— =
K1+ = BI11 Service interface (1 ¢
K2 - RJ45 L
K3 I:F—Zi—l - ~—
R Bl12 Time Synchronization
K4 3 " RJ45 g A
H1 C 3 ——>}+— B3
Hz C—H——3 01— Bl14 Front PC Interface (M)
H3 [ —H+——1—BI15 uss )
H4 L ++—F[A—4Bl16 N
S W . I
:g L+ + s::; Grounding on the Rear Wal!@
H7 —H——{—3Bl18
H8 [_+——F{1—¢BI20
(2 [= % m— =
® @
Continue Next Figure Continue Next Figure

Fig. 27 SIPROTEC 75J663 connection diagram
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Connection diagram

Continue from Previous

Fig. 28 SIPROTEC 75J663 connection diagram

Continue from Previous
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SIPROTEC 75J66

Dimensions
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Dimensional Drawing
(Front View)

Fig. 29 ODimensional drawing for SIPROTEC 75466 (housing size .113)
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Dimensions

Fig. 30 Dimensional drawing of a SIPROTEC 75J66 (housing siz
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For more information, please contact our

Customer Support Center,
Phone: +49 180524 70 00

Fax: +49 180524 24 71
(Charges depending on provider)
E-Mail: support.ic@siemens.com

www.siemens.com/fsiprotec
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