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TECHNICAL SPECIFICATION No 285

ELECTROGETZ Ltd. PREFABRICATED CONCRETE COMPLEX
TRANSFORMER SUBSTATION, WALK-IN TYPE

* Ring Main Unit (RMUY — 20kV

_» Voltage (Ur) - 24kV

« Rated current (Ir) — 630A

« Insulation level: o
— Voltage at 50Hz/1min (Ud) - 50kV -
— Impulse voltage 1.2/50us (Up) — 125kV

» Short-time withstand current (Ik) — 21kA

.« Peak withstand current (Ip) - 52.5kA
+ Frequency — S0Hz ' .
« Fuse feeder - 200A

* 1,V switchboard 1250/12/400: .
« Voltage (Ur) — 0.69/0.4/0.23 kV
« Rated current (Ir) — 1250A

N

* MV and LV connection:
« MV connection — cable type NA2XSY 20kV, 3x1x50 mm?, cable cold shrink MV
terminations 20kV : :
. —Rated current (Iry — 185A
— Insulation level:
— Voltage at 50Hz/1min (Ud) - 50kV
— Impulse voltage (Up) = 125kV

» LV connection — copper busbar Ax{2x[8x(60x1mm)]}
—Rated current (Ir) —1250A .
—Insulation level:

‘ ~ Impulse voltage (Up) ~ 6kV

* Transformer 800 kVA/20kV/0.4kV:
s Voltage (Ur) +20£2% /0.4 kV
« Rated current (Ir) - 23.09/1154.7A
s Frequency (Fr) — 50Hz
« Winding connection group — Dyn5
« Type of cooling— ONAN
+ Insulation level; : , :
"~ Voltage 50Hz/1min (Ud) MV winding — 50kV
— Voltage 50Hz/Imin (Ud) LV winding — 3kV
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LABORATORIES DEPARTMENT SR EN IS0 /7 CEI 17025: 2005
HIGH VOLTAGE DIVISION - HVD CERTIFICAT DE ACREDITARE
Low Voltage Laboratory nr. LI 529 4 2007

Address: Calea Bucuresti No.144, 200515 Craicva, ROMANIA
Matriculation certificate: J 16/312/1999; Fiscal code: RO3871599
Phone: + 40 0351 402425, 404888; Fax: + 40 0251 415482, 0351 404800
www.icmet.ro, e-mail: testing_services@icmet.ro, ljt@icmet.ro

TEST REPORT
No. 20023 /17.10.2008

1. CUSTOMER: ELECTROGETZ LTD

2. CUSTOMER’S ADDRESS: Str. Jerman no.10A, kv. Iliyantzi, 1271 Sofia, BULGARIA
3. MANUFACTURER: ELECTROGETZ L.TD

4, MANUFACTURER’S Str. Jerman no.10A, kv. Iliyantzi, 1271 Sofia, BULGARIA

ADDRESS:
5. TESTED PRODUCT: 800 kVA, 20/0.4 kV Prefabricated Concrete Transformer

Substation, type BKTP, serial no, 08-1029/2008
REFERENCE STANDARD: [EC 62271-202:2006
7. TESTS PERFORMED: 1. Dielectric tests on the low-voltage interconnection

1. Verification of withstand of the enclosure against
mechanical impacts

8. TEST DATE: 14.10.2008

This report contains 6 pages and it is edited in 4 copies from which 3 copies for customer.

. Head of ngh Voltagc D1v1s1011,‘*"~ Head of Laboratory,
En 011n-P9RA Ce e Y Eng Ameha SCORNEA

WARNINGS:

writing approval of the division fo which laboratory belong fo. :
e. Acereditation af the laboraiory or any of its test reports issued under accredztarzon regime do not cons.
themselves an approval of the product by the accreditation body.
d. All signatures from the present report are originals.
e. The product was presented to be tested by the customer.

)
a. The results refer to the tested product only. 5\ = * O / 4‘;/' ~ @
b. Publication or reproduction of the contents of this report in any other fgrm; wzless Tts complete photocfgygg is norylelo dywithout
z\ut or do not iy,
™
.00 B

Cod F-08.09.01 Ed.2/Rev.0/04.2008 © ICMET CRAIOVA 2008
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IDENTIFICATION OF THE TESTED PRODUCT:

Type: BKTP (BKTII) :

Serial number / year: 08-1029/2008

Technical specification/drawing: No.285 / Single line diagram
Photo of the product: presented in Figure 1

Contract No.:2212/10.10.2008

Product receiving date: 14.10.2008

Product condition at receiving: New

Figure 1; Tested product

TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER:

Rated power: 800 kVA

Voltage: 20 kV /0.4 kV

Frequency: 50 Hz

LV conrection rated impulse voltage: 6 kV

TESTS PROGRAM:

1. Dielectric tests on the low-voltage interconnection
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-~ L DIELECTRIC TESTS ON THE LOW-VOLTAGE INTERCONNECTION " .
1. Product receiving date: 14.10.2008

2. Test date: 14.10.2008

3. Reference standard: IEC 62271-202:2006

4. Atmospheric conditions:t =18.4 °C, ur. = 62.5 %

5

. Equipment used: - Generator for impulse voltage, negative polarity and

alternative voltage type SIP010, serial no. 620091,
manufactured by RFT Germany, CE no. 0088/26.10.2006,
expanded uncertainty U=2,3% for coverage factor k=2
- Generator for impulse voltage, positive polarity, type SIP010, serial
no. 620090, manufactured by RFT Germany,
CE no. 0089/26.10.2006, expanded uncertainty U=2,2% for coverage
factor k=2 (
- Thermohygrometer type HD 100, serial no. 06102404,
manufactured by KIMO, France, CE no.4.8-11-06-025/13.11 2006,
expanded uncertainty U=0,3°C for temperature measurement and
U=2% for relative humidity for coverage factor k=2

6. Working procedure

The lightning. impulse voltage tests on the low voltage interconnection between fransformer
and the low-voltage circuit breaker was performed according to IEC 62271-202:2006, clause 6.2.2.2

The lightning impulse test voltage was chosen according to Table 5 of IEC 60664-1, taking
into account the rated impulse voltage of 6 kV, declared by the manufacturer in the technical
specification, The impulse voltage at the sea level, with the waveform 1,2/50ps and the peak value
of 7,3 kV was applied three times for each polarity at intervals of 1s minimum.

During these tests, the low-voltage circuit breaker is taken out from the circuit.

The lightning impulse voltage was applied between each active part and the others active
parts of the low voltage interconnection connected to gether and to the earth.

Figure 2: Dielectric tests on the low-voltage interconnection
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7. Responsible for tests: Eng. Ton DINU Q
8. Test result

The product withstood the fest.
During the tests above, there were not disruptive discharges.

R 1 ‘V]]R]I*‘ICATION OF WITHSTAND OF THE ENCLOSURE AGAINST i
S U MECHANICAL IMPACTS 70 s e

1. Product receiving date: 14,10.2008

2. Test date: 14.10.2008

3. Reference standard:  IEC 62271-202:2006

4, Atmospheric conditions:t=18.4 °C, ur. = 62.5 %

5. Equipment used: - Pendulum hammer, manufactorer ICMET according
IEC 60068-2-75:1997, serial no.3,
CE no. Dj 06-3061545/2006, expanded uncertainty U=0.75%
for coverage factor k=2;
- Thermohygrometer type HD 100, serial no. 06102404,
manufactured by KIMO, France, CE no.4.8-11-06-025/13.11.2006,
expanded uncertainty U=0,3°C for temperature measurement and
U=2% for relative humidity for coverage factor k=2.

6. Working procedure

The verification of the enclosure withstand to mechanical impacts was performed according to
IEC 62271-202:2006, subclanse 6.7.3.

The product was visually examined before the tests.

The impact energy of 20 T was produced using a pendutum hammer with an equivalent mass of
Skp+5 %, with the height of fall 400mm + 10%.

In order to check the enclosure withstand to mechanical 1mpacts there were applied blows with
the pendulum hammer on each access door and ventilation openings, in the points assumed to be the
weakest of the enclosure. N
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Figure 3: Mechanical impact test

[
7. Responsible for tests: Eng. Ion DINU {1
8. Test result:

The product withstood to the mechanical impact test.

After the tests, the enclosure did not present any breaks or deformations which could affect
the dielectric properties and the normal operation of the equipment inside the substation.

- End of the Test Report -
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PERFORMED:
TEST DATE: 16.10.2008
TEST RESULT: Passed the tests
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1. IDENTIFICATION OF TEST PRODUCT

Substation MV Switchiboard — Transformer

{Ormazabal)

Type : BKTII CGMCOSMOS-  'TM
2Lp 800/20/0.4

Serial number/year 08-1029 30021701/2008
Technical specification See page 9/ See pages 10 (0 13
/Drawing
Contract no.: 2212 /10.10.2008
Product receiving date: 16.10.2008
Product condition at New
receiving:

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER

Substation MV LV Transformer
Switchboard Switchboard

Rated power 800 kVA - 800 kVA
Rated voltage : 20004 KV 20KV 0.4kV 20/0.4 kV
Rated current - 185A 1250A 23.1/1154.7
Rated frequency : 501z 50Hz 50Hz 50Hz
Short-circuit voltage - - - 6%
Connection - - - Dyn 5
Total loses 12111W
3. TESTS PROGRAM

3.1 One test to check the temperature-rise test of the transformers and the low voltage apparatuses from the
substation,
The temperature tise test was performed at total losses of 12111 W up to the oil temperature stabilisation,
followed by the heating at rated current In =]1154.7A for an hour.

Supply was made by copper flexible cables with S = 3x(4x240 mm? )in low voltage panel on general bars with
high voltage windings short-circuited. ’ -

3.2 Determination of thermal class of the substation.

4, RESPONSIBLE FOR TESTS: Eng. Catalin Boltasu
5. PRESENT AT THE TESTS:. Dipl. Eng. George Georgiev from “BLECTROGETZ” LTD

6. TEST REPORT DOCUMENTATION Diagrams - ; Tables 6;
Photos 1, Drawings 4

© ICMET Craiova 2008/iM
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7. TEMPERATURE-RISE TEST
7.1 Three-phase supply circuit for temperature rise test

Fig. 1 - Test diagram for current paths temperature-rise test

G - Generator type GSAM — 390 kVA, 400V, 50 Hz
PC - Connections panel
T - Adapting transformer made of 3 single-phase transformers of 400 /25V,
10 kA, 50 iz
CT - Current transformers type CIT-—2000/5 A,
0O - Object to be tested

7.2 TEST CONDITIONS AND CALCULATION RELATIONS OF TEMPERATURE-RISE

Table 1
Test stage J il
Loss Current / period
Load type (W) (A / minutes)
12111 1154.2/60

Calculation relations (IEC 60076-2:1993, clause 5.4):

0, = (Ra / Ry)*(235 + 01) - 235 - for cooper winding
AD = 82 - 83
Aeu = eu = ea

where:

0 -windings average temperature

R, - windings resistance measured in cold conditton
R, - windings resistance measured at shutdown

0; - environment temperature in cold condition ’
0, - environment temperature at the end of temperature-rise test - -
AQ - windings temperature-rise L
0, - oil average temperature at the upper part

- AB, — oil temperature-tise

© ICMET Craiova 2008/1M
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7.3 RESULTS OBTAINED AT TEST
7.3.1 Transformer’s temperature-rise test inside the substation

Table 2
Determined values
Windings Ry 0, Ry 0. AB ADy
£9)] CoOl @ [CO| (9 C)
HV 5726 7310 64.38
IV 0172 16.7 02233 21.94 6083 69.92

Measurements were performed with uncertainty of: 3 % for voltages; 3% for currents;
2.5% for time and the confidence level P = 95%.
where:
HYV - high voltage winding
LV - low voltage winding

Remarks: Values of the measured resistances, calculated temperatures are presented in pages 4,5, 6,

7.3.2 Measured values of currents, losses and temperatures

Table 3

Time Hour | 14:05]14:35( 1505 1535 116:05 16:35 17:05 17:35 1738 | 1208 1838
Current | 1, A 12001 1198 | 1194 1185 1180 1181 1177 1177 1157 1157 1152
on I A 12001 1199 [ 1194 1188 1185 1190 1184 1188 1154 1156 1152

phases [ A 1194 (11921 1180 | 1184 { 1192 | t189 [ 1175 | 1176 | 1154 } 1154 | 1150

Average | I A 1198 | 1196 ] 1192 | 1185 1186 1186 1178 1180 1155 1155 1155

current
B, | W | 3944|3972 | 3975 | 3936 | 3916 | 3936 | 3925 | 3926 | 3796 | 3800 | 3816
Mef;;;fed P, W | 4200 | 4216 | 4206 | 4206 | 4182 | 4226 | 4205 | 4206 | 4004 | 4020 | 3990
B, | W | 3950 | 3962 | 3965 | 3974 | 4022 | 4012 | 3930 | 3930 § 3790 | 3800 | 3782
Total loss Pm W 12094 | 12150 12146 12116 12120 12174 12069 12062 1159G 11620 11588

8.1 sC 2013|2061 2089 | 2114 | 2146 | 21.53 | 21.77 | 21.74 | 21.75 | 22.01 22,04
Environ | Bn o0 12022[20531 2081 | 21.12 | 2142 | 2155 | 21.70 | 21.82 | 21.92 | 22770 21.84
ment B3 °C 2037|2041 2074 | 21.00 | 2138 | 21.59 | 21.64 | 21.92 | 21.74 | 21.88 21.93

tenuperat {5 oG 15024 {2051 | 2081 | 2111 | 2140 | 2166 | 2175 | 218 | 218 | 2187 | 2194

Oil D, °C |86.775|88.15}) 89.7 604 | 9089 | 9135 | 91.33 | 9177 | 918 | 91.85 | 5186
femperature :

oil
temperatu
re-rise

69.78 | 69.94

AB, | °C (66.51}67.64| 68.8% | 69.29 | 69.4% | &9.6% 70 69.98 | 65.92

Measurements were performed with uncertainty of: 5 % for powers; 3% for currents 2.5% for time
and the confidence level P = 95%. e

® ICMET Craiova 2008/IM
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7.3.2.1 Symbols used in tables 3: :
Ba1 ; B2 ; O3 - environment temperature in 3 measuring points
0, - environment average temperature: 0, = (a1 + 8z + 0a3)/3

7.3.3 Values of the high and low voltage windings resistance measured after shutdown

The resistances of high and low voltage windings were measured in direct current for 10 minutes (one
reading at each minute) using the ammeter-voltmeter method. The windings resistances determination
at the time of shutdown (to)

Table 4
Time High voltage winding Low voltage winding '
t[min] | Unv [V] Tuv [A] Ruv [Q] | Urv[mV] v [A] Ryv{m€l]
] 1.900 0.26 7.307 190.2 8.53 0.2230
2 1.896 0.26 7.292 1390.8 8.53 0.2225
3 1,892 0.26 7.276 189.6 8.52 0.2223
4 1.888 0.26 7.261 189.1 8.52 02219
3 - 1.885 0.26 7.250 188.6 8.51 0.2216
6 1.881 0.26 7.234 188.3 8.51 02212
7 1.878 0.26 7.223 1879 8.50 0.2210
3 1.875 0.26 7211 187.6 8.50 0.2207
9 1.872 0.26 7.200 187.2 8.50 0.2202
10 1.869 0.26 7.188 186.6 8.49 0.2197

Measurements were performed with uncertainty of: 2.5 % for resistances and the confidence level

P =95%.

Remark: Currents and loss values were measured using class 0.2 apparatus

7.3.4. Temperature-rise of low voltage equipment

Table 5
No. | Elements and temperature measuring points Temperature-rise [°C]
| denomination in fig. 1 Measured Admitted
R S T
1 | General bars 3497 | 38.29 | 35.71
2 | Circuit breaker terminals 70 .
- Tnput 63.13 | 6349 | 63.13
~ Qutput 67.57 | 68.12 | 68.98
3 | Fuse handler 2412 25
4 1 Circuit breaker manual operating lever 23.18
Power transformer compartment 477 -
environment
5 | Low voltge compartment environment 53.15 .-
7 | Environment temperature 21.94 M-

@ ICMET Craiova 2008/IM
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8 THERMAL CLASS DETERMINATION
To assess the thermal class the following relations (IEC 6227 1-202:2006, clause 6.3) v_vill be applied:

where:

ty - temperature of the transformer windi
t,; - environment temperature at the end o

Aty =t - ta1
Aty =ty ~ taa,
At - Atz - At1

ngs outside the substation,
£ transformer temperature-rise test outside the substation,

At, - temperature-tise test of the transformer outside the substation,

t - temperature of the transformer windings inside the substation
t, - environment temperature at the end of transformer temperature
At, - temperature-ise test of the transformer windings inside the substation.

8.1 Thermal class determination

_rise test inside the substation

- e Table 6
Aty |°C] A[°Cl| t2[Cl | to[°C] | At[’C]

HV winding 47.7 6422 | 8616 16.52
LV winding 52.9 69.76 91.7 21.94 | 1686
Oil 54.6 69.92 91.86 15.32

These data are according to These data are according to table 2 of this
Remarks: technical records made by LTD Test Report

TEST LABORATORY on

04.02.2008

Therinal class: because 10 K < At <20 K = Class 20
9. REMARK

Aspect of the substation in the test circuit is presented in photo 1.

10. TEST RESULT: Temperature-tise of the low voltage equipment did not exceed the specified
limits (see tables 5) and th;:rmal class is 20 (see tables 6).

© ICMET Craiova 2008/IM
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10.1 Photo

Aspect of the Prefabricated transformer substation in the test circuit

® JCMET Craiova 2008/1M
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LIST OF DECLARED VALUES

ELECTROGETZ Ltd. PREFABRICATED CONCRETE COMPLEX
TRANSFORMER SUBSTATION, WALK-IN TYPE

* Ring Main Unit (RMU) — 20kV

» Voltage (Ur) — 24kV
» Rated current (Ir) - 630A
= Insulation level:
— Voltage at 50Hz/Imin (Ud) — 50kV
— Impulse voltage 1.2/50us (Up) — 125kV
o Shori~time withstand current (Ik) —21kA
« Peak withstand current (Ip) — 52.5kA
* Frequency — 50Hz
* Fuse feeder — 200A

* LV switchboard 1250/12/400:
» Voltage (Ur) — 0.69/0.4/0.23 kV
» Rated current (Ir) -- 1250A

* MV and LV connection:
« MV connection — cable type NAZXSY 20kV, 3x1x50 mm?, cable cold shrink MV

terminations 20kV
—Rated current (Ir) — 185A

— Insulation level:
— Voltage at 50Hz/Imin (Ud) — 50kV

— Impulse voltage (Up) — 125kV

» LV connection — copper busbar 4x{2x[8x(60x1mm)]}
— Rated current (Ir) — 1250A '
— Insulation level:
— Impulse voltage (Up) — 6kV

* Transformer 800 kVA/20kV/0.4kV:
» Voltage (Ur) — 20+2% /0.4 kv L
+ Rated current (Ir) — 23.09/1154.7A
» Frequency (Fr) — 50Hz AR ;
+ Winding connection group — Dyn5
* Type of cooling—- ONAN

» Insulation Jevel: ‘
- Voltage 50Hz/1min (Ud) MV winding — SOkV VR
— Voltage 50Hz/1min (Ud) LV winding —3kV .\ 3 7

® ICMET Craiova 2008/iM
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TESTED 20/0.4 XV, 800 KVA Prefabricated concrete complex transformer
PRODUCT: substation
REFERENCE TEC 62271-202/2006, clause 6.4
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1. IDENTIFICATION OF APPARATUS

Substation
Type BKTII
Serial number/year 08-1029
Technical specification /Drawing  See page 8 / See pages 9 tol2
Contract No.: 2212/10.10.2008
Product recetving date: _ 13.10.2008
Product condition at receiving: New

2. TECHNICAY, CHARACTERISTICS ESTABLISHED BY MANUFACTURER

Substation
Rated power 800 KVA
Rated voltage 20/0.4 kV
Rated current 23.1/1154.7 A
Rated frequency 50 Hz
Rated short - time withstand current:
- peak value 40 kA
- r.m.s. value 16 kA
Rated duration of short-circuit () 1 s
3. TESTS PROGRAM

3.1 One three phase short-time and peak withstand current test on interconnections between
LV Panel and LV terminals of Power Transformer at parameters: I;=84 kA,
Lw=40 kA, t=1 s. The supply was made on general bars of LV Panel by means of
3x2x240 mm” copper cables and the short-circuit was made on interconnections ends from LY
terminals of Power Transformer by means of copper cables of 2x240 mm?.

3.2 One single phase short-time and peak withstand current test on earthing conductor system
at parameters; I;=40 kA, =16 kA, t=1 s. The supply was made between 2 earthing point
provided of the Substation by means of 180 mm? copper cables.

4, RESPONSIBLE FOR TESTS: Eng. Florin Alin Dinci

5. PRESENT AT THE TESTS: Dipl. Eng. George Georgiev from “ELEKTROGETZ” LTD.

6. TEST REPORT DPOCUMENTATION Oscillograms  2; Tables 5;
: Drawings 4

Photos  1;

3

R
‘“(Qt’}ihnl =

LI %&‘
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7. DATA OF TESTING AND MEASURING CIRCUTIT
7.1 'Tests on LV inferconnections

TESTING AND MEASURING DIAGRAM

T -Power transformer C —Capacitor

G —Sherteiredit generator R —~Resistar

Ik ~BkY circuit breaker TR —~Shock step up tronsformer

Ip - 12V protection circuit breuker C —~Shack step down transformer

Sc ~6kV making switch M1 -MB—Measuring poinls

Sk — 12V making switch 0 —Apparotus 1o be lested

XRp—¥. —Recclors K ~Shert—circuit

Pit
Table 1
Test Short-time withstand current and peak withstand current test
Phases number 3
Source/ connection - G3 /Y
Transformer/Rate TC7,8,9/20
Earthing Source 600 O
| Apparatus Net earthing connection

Reactor . [Q] 0.9
Power factor <0.15

M1 - Apparatus current — Shunt 70 kA /175 V
M4- Supply source voltage - Voltage transformer 15000 V/100V

Data acquisition system SAPMD : 12 bit, 16 channels

® |CMET Craiova 2008/iM-
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7.2 Test on earthing conductor system

TESTING AND MEASURING DIAGRAM

R
T —Power transformer : Sk ~12kV moking switch
G —shoricircuit generctor Xg  —Reaclor (
Ik —6KY circuit brecker 1c —Shock step down transformer -
l[p ~12K¥ protection circuit brecker U1-H7 —Measuring points
S¢ ~6kV making switch o —Apparatus to be lested
P2E
Table 2
Test Short-time and peak withstand current
Phases number - 2
Source / connection - @3 /Y
Transformer /Rate TC8/20
Earthing | Source 600 O
' Apparatus Net earthing connection
Reactor [€2] 0
Power factor <0.15
M6 - Source voltage - Voltage transformer 15000/100V
M1 - Apparatus current - Shunt 70 kA/1.75 V
Data acquisition system SAPMD : 12 bit, 16 channels (
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8. VALUES OBTAINED ON TESTS
8.1 Short-time and peak withsténd current tests on LV interconnections
The values obtained on test are presented in table 3.
Table 3
IpR IR
Oscillogram | IpS Iis t; Itmed | L cquiv.x Remarks
No. IPT ItT
[kA] [kA] | [sec] | I[kA] | [kA]
- 36.6
73930/2008 - 369 1.2 36.73 40.24
84.4 36.7

Measurements were performed with uncertainty of: 1% for voltage; 1% for current; 0.5% for time
and the confidence level P = 95 %.

8.2 Short-time and peak withstand current test on earthing conductor system
The results are presented in table'4.

Table 4

Oscillogram I, ' 1t t Ticotivt Remarks
No. [kA] [kA] [s] [kA]
73934/2008 402 16.1 1 16.1

Measurements were performed with uncertainty of: 1% for voltage; 1% for current; 0.5% for time
and the confidence level P = 95 %.

Symbols used in tables and oscillograms

IRISIT = Short-circuit current
IpRIpSTpT = Peak values of short-time withstand currents on the phases R, S, T.
IR IS KT = R.m.s. values of short - time withstand currents on the phases R, S, T.
ts = The duration of short — circuit
Tt med = Effective current mean value
It equiv.tk. = Equivalent value of short-time withstand currentontk =1

calculated as follows:

. t
It equiv.tp = It med ~ t:“
8.3 Remarks:

1. After tests no deformations on current paths were observed.
2. Aspect of the Prefabricated concrete complex transformer substation in the test circuit is
presented in photo from page 7.

8.4 Assessement of the test results

" Table 5
Requirements 1‘ 5Re$;ﬂt
After the test, no deformation or damage of components and conductors w1thm enclo§ure ykﬁl!ed
which may impair good operation of the main circuits, shall have been sustamed YAy
PEEEYS RN
3 o '\ N
9. TEST RESULT: PASSED THE TEST N CUh

® ICMET Craiova 2008/Fab
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Photo — Aspect of 20/0.4 kV, 800 KV A Prefabricated concrete complex transformer

substation in test circuit

L
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' LIST OF DECLARED VALUES

ELECTROGETZ Ltd. PREFABRICATED CONCRETE COMPLEX
TRANSFORMER SUBSTATION, WALK-IN TYPE

* Ring Main Unit (RMU) —20kV

* Voltage (Ur) — 24kV
* Rated current (Ir) — 630A
* Insulation level:

© ““Voltage at 50H1z/Imin (Ud) ~ S0V

— Impulse voltage 1.2/50ps (Up) - 125kV

+ Short-time withstand current (Ik) — 21kA
= Peak withstand current (Ip) — 52.5kA
s Frequency — 50Hz
¢ Fuse feeder — 200A

* LV switchboard 1250/12/400:
» Voltage (Ur) — 0.69/0.4/0.23 kV
* Rated current (Ir) — 1250A

* MV and LV connection;
« MV connection — cable type NA2XSY 20kV, 3x1x50 mm?, cable cold shnnk MV

terminations 20kV
— Rated current (Ir) — 185A
~ Insulation level:
- Voltage at 50Hz/Imin (Ud) ~ 50kV
— Impulse voltage (Up) — 125kV

* LV connection — copper busbar 4x{2x[8x(60x1n1m)]}
' — Rated current (Ir) — 1250A '

— Insulation level: :
— Impulse voltage (Up) — 6kV

* Transformer 800 kVA/20kV/0.4kV:

» Voltage (Ur) —2042% /0.4 kV

» Rated current (Ir) —23.09/1154.7A

* Frequency (Fr)— 500z

» Winding connection group — Dyn5

s Type of cooling— ONAN

s Insulation level:
— Voltage 50Hz/Imin (Ud) MV winding — 50kV
- Voltage 50Hz/1min (Ud) LV winding — 3kV

© ICMET Craiova 2008/FaD
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1. IDENTIFICATION OF TEST PRODUCT

Substation MYV Switchboard
(Ormazabal}
Type BKTII CGMCOSMOS-
: 2Lp

Serial number/yea[ 08-1029 30021701/2008
Technical specification See page 7 / See pages 5,0
[Drawing
Contract no. 2212 /10.10.2008
Product receiving date: 16.10.2008
Product condition at New

receiving:

PAGE 3

Transformer

™
800/20/0.4

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY MANUFACTURER

Substation MV
Switchboard

Rated power 800 kKVA
Rated voltage 20/0.4 kV 20kV
Rated current - 185A
Rated frequency 50Hz 50Hz
Short-circuit voltage - -
Connection - -
Total loses
3, TESTS PROGRAM

3.1 Operation of the switchgear and controlgear

3.2 Mechanical operation of prefabrication substation doors.

3.2 Checking of the temperature and liquid level of the transforner.
3.4 Voltage indication check.

3.5 Fitting of earthing devices.

3.6 Replacement of fises

3.7 Operation of the transformer tap-changer

4. RESPONSIBLE FOR TESTS: Eng. Catalin Boltasu

LYV Transforimer
Switchboard
- 800 kVA
0.4kV 20/0.4 KV
1250A 23.1/1154.7
50Hz 50Hz
- 6%
- Dyn 5
12111W

5. PRESENT AT THE TESTS:. Dipl. Eng. George Georgiev from “ELECTROGETZ” LTD

6. TEST REPORT DOCUMENTATION Diagrams

Photos

Tables -

E

Drawings 2.
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7. FUNCTIONAL TESTS

7.1 Operation of the switchgear and controlgear.
Manoeuvres were made with the medium and low voltage gear and were observed their
correct operation.

7.2 Mechanical operaiion of prefabrication substation doors.
Mechanical manoeuvres were performed with the substation doors and were observed their
correct operation.

7.3 Checking of temperature and liquid level of the transformer
il level indicator and temperature indicators worked correctly.

7.4 Voltage indication check
The indications of medium voltage switchgear and controlgear voltage indicators were
correct.

7.5 Fitting of earthing devices.
Disconnectors of the medium voltage switchgear and controlgear worked correctly at close
and clear operation.

7.6 Replacement of fuses
Fuses replacement has been easly made.

7.7 Operation of the transformer tap-changer
Tap-changer operation was correct on all five taps.

8, TEST RESULT: PASSED THE TEST
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LIST OF DECLARED VALUES

ELECTROGETZ Ltd. PREFABRICATED CONCRETE COMPLEX
TRANSFORMER SUBSTATION, WALK-IN TYPE

* Ring Main Unit (RMU) — 20kV

« Voltage (Ur) — 24kV
e Rated curent (Ir) — 630A
« Insulation level:
— Voltage at 50Hz/1min (Ud) — 50kV
— Impulse voltage 1.2/50ps (Up) — 125kV
« Short-time withstand current (Ik) — 21kA
o Peak withstand current (Ip) — 52.5kA
« Frequency — 501z
« Fuse feeder — 200A

* [V switchboard 1250/12/400:
« Voltage (Ur) — 0.69/0.4/0.23 kV
« Rated current (Ir) — 1250A

* MV and LV connection:
« MV connection — cable type NAZXSY 20kV, 3x1x50 mm?, cable cold shrink MV

terminations 20kV
— Rated current (Ir) — 185A
— Insulation level:
— Voltage at 50Hz/lmin (Ud) — 50kV
— Impulse voltage (Up) — 125kV

« LV connection — copper busbar 4x{2x[8x(60x1mm)]}
— Rated current (Ir) — 1250A
— Insulation level:
— Impulse voltage (Up) — 6kV

* Transformer 800 kVA/20kV/0.4kV:

« Voltage (Ur) — 2042% /0.4 kV
+ Rated current (Ir) —23.09/1154.7A
» Frequency (Fr)— 50Hz

"« Winding connection group — Dyn5
» Type of cooling— ONAN
« Ingulation level:

- Voltage 50Hz/1min (Ud) MV winding — 50kV

— Voltage 50Hz/1min (Ud) LV winding — 3kV
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TEST REPORT
No. 10315
CUSTOMER: “ELECTROGETZ” LTD
' 1271 Sofia, BULGARIA, kv. Hiyantzi, 10 A Jerman Str.
MANUFACTURER: “ELECTROGETZ” LTD
1271 Sofia, BULGARIA, kv. Iliyantzi, 10 A Jerman Str,

TESTED 20/0.4 kV, 800 KV A Prefabricated concrete complex transformer

PRODUCT: substation

REFERENCE - IEC 62271-202/2006, Annex A

STANDARD:

TEST Internal arc test

PERFORMED:

TEST DATE: 17.10.2008

TEST RESULT:  Passed the tests

Report has 17 pages and it is edited in 4 copies from which 3 copies for customer.
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1. IDENTIFICATION OF TEST PRODUCT
Substation MV Switchgear (Ormazabal)

Type pkTHH  CGMCOSMOS-2LP
Serial number/year 08-1029 . 30021701/2008
Technical specification /Drawing See page 10/ See pages 11 to 14
Contract No.: 2212 /10.10.2008

Product receiving date: 13.10.2008

Product condition at receiving: New

2. TECHNICAY, CHARACTERISTICS ESTABLISHED BY MANUFACTURER

Substation MV Switchgear (Ormazabal)
Rated power 2800 KVA - KVA
Rated voltage 20/0.4 kV 24 kV
Rated normal current 23.1/1154.7 A 630 A
Rated frequency 50 Hz 50 Hz
Rated short - time withstand current:
- peak value ' 40 KA 40 kA
- r.m.s. value _ 16 kA 16 kA
Duration 1 s 1 s
TAC clasification AB
3. TESTS PROGRAM

Current calibration test.
Internal arc test with arc initiation point between R and S phases
- on input terminals of MV switchgear — left side (IAC A)
- on input terminals of MV switchgear -- right side (TAC B)
Arcing point was initiated by means of a copper wire having 0.5 mm diameter.
Test parameters were: Ip = 40x0.87 = 34.3 kA, Tk =16x0.87=13.92kA, tk=1sand 6 kV
three~phase applied voltage on the input terminal of MV switchgear.
The combined vertical and horizontal indicators were placed
- for IAC A in front of the MV Switchgear at 300 mm distance, with the doors of the
MV compartment opened; in front of the door and the window of the transformer
compartment at 100 mm distance
- for IAC B in front of the doors of the MV and LV compartments, in front of the door
and window of power transformer compartment at 100 mm distance.
Tests are performed according to own procedure PT 03.07.

4. RESPONSIBLE FOR TESTS: Eng, Tlic Sbora
5. PRESENT AT THE TESTS: Dipl. Eng. George Georgiev from “BLECTROGETZ” LTD

6. TEST REPORT DOCUMENTATION Oscillograms 3 ; . Tables 3;
Photos 8 Drawings 4.
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7. DATA OF TESTING AND MEASURING CIRCUIY

TESTING AND MEASURING DIAGRAM

T ~Power leansformer C —Capacitor
G ~Shortcircuit generator . R —Resistor
L ~BiY circuit breoker TR ~Shock step up transformer
Ip -12ky¥ protection circuit breoker ) 1c —Shock step down transformer
Su - BkV moking swilch . M1t--MB -Measuring poins
Sk -12kV moking swilch 0 —Apporatus to be lested
XRr-X —Reactors K —Short—circuit
P1E|
. Table 1
Phases number 3
Source/ connection Gl /A
Transformer/Rate . TC4,5,6/1.07
Earthing Source -
Apparatus Net earthing connection
Reactor Q] 0.6
Power factor <0.15
ML - Apparatus current — Rogowski coils 30 kA/V
M4 - Supply source voltage - Voltage transformer 15000 V/100 V
M6 - Apparatus voltage — Voltage transformer 35000/100V
8. INTERNAL ARC TEST
The test results are presented in table 2.
Table 2
UrRs | DpR IR DURS
Oscillogram | UST 1pS IR tt | ltmed | DUST Remarks
No. UTR | LT | &T DUTR |-
vl | kAl | fkap | [seed | AL | [v]
5.5 35.8 14.2 - Current
73944/2008 5.5 - 142 0.25 14.2 - .
55 ) ) ) calibration
5.95 35 14.1 764 Internal arc
73945/2008 zgg - 14.1 | i 4.1 - o te gt pesi fAC A
6 36 143 ' '
73946/2008 6 - 143 1 143
6 - - =
= L

Measurements were performed with uncertainty of: 1% for Voltage ' 1% fm\ cgrrent
time and the confidence level P =95 %. ]

® ICMET Craiova 2008/IM
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8.1. Symbols used in tables and oscillograms

IRISIT = Short-circuit current

IpR Ips IpT = Peak values of short-time withstand currents on the phases R, S, T.
KRS T = Rums. values of short - time withstand currents on the phases R, S, T.
i = The duration of short — circuit

Il

It med Effective current mean value
DURS, DUST, DUTR = Voltage drop on arc
URS, UST, UTR = No-load applied voltage

8.2 Remarks

I. Aspects of Prefabricated Transformer Substation and indicators in the test circuit for IAC A
are presented in photos 1 and 2.

2. Aspect of the Prefabricated Transformer Substation and indicators after the test for JAC A
are presented in photo 3 and 4

3. Aspects of the Prefabricated Transformer Substation and indicators in the test circuit for
TAC B are presented in photos 5 and 6.

4. Aspect of the Prefabricated Transformer Substation and indicators after the test for IACB
are presented in photo 7 and 8.

5. For JAC A the indicators were made of black cretton (140g/m®)

6. For TAC B the indicators were made of black cotton (50g/m”)

7. At the test for TAC A

- the doors of MV Switchgear and the doors and windows of Power Transformer
Compartment didn’t open and parts from the Substation didn’t fly off ;

- the indicators didn’t ignite '

8. At the test for JAC B

- the doors of MV Switchgear and the doors and windows of Power Transformer
Compartment didn’t open and parts from the Substation didn’t fly off;

- the indicators didn’t ignite.

8.3 Assessment of the test result

, Table 3
Criterion Result
1.The doors, covers etc. correctly secured do not open Fulfilled

1 2. Parts which may cause a hazard do not fly off Fuifilled

3. Arcing does not cause holes to develop in the freely accessible. Fulfilied
external parts of the enclosure as a result of burning or other effects

4 The indicators arranged vertically do not ignite Fulfilled

5. The indicators arranged horizontally do not ignite Fulfilled

6. All earthing connections are still effective Fulfilled

9. TEST RESULT: PASSED THE TEST

© ICMET Craiova 2008/IM
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Photos 3 and 4 - Aspect of the Prefabricated concrete complex transformer substati
and the indicators after test for JAC A
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Photos 5 and 6— Aspect of the Prefabricated concrete complex transformer substation........
and the indicators in the test circuit for IAC B 4@“'& 10 P
o
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LIST OF DECLARED VALUES

ELECTROGETZ Ltd. PREFABRICATED CONCRETE COMPLEX
TRANSFORMIER SUBSTATION, WALK-IN TYPE

* Ring Main Unit (RMU) — 20kV

* Voltage (Ur) — 24kV
* Rated current (Ir) - 630A
» Ingulation level:
— Voltage at 50Hz/1min (Ud) — 50kV
— Impulse voltage 1.2/50us (Up) — 125KV
+ Short-time withstand current (Jk) —21kA
» Peak withstand current (Ip) — 52.5kA
* Frequency - 50Hz
» Fuse feeder — 200A

* LV switchboard 1250/12/400:
» Voltage (Ur) — 0.69/0.4/0.23 kV
* Rated current (Ir) — 1250A

* MV and LV connection:
« MV connection — cable type NA2XSY 20kV, 3x1x50 mm?, cable cold shrink MV

terminations 20kV
— Rated current (Ir) ~ 185A
— Insulation level:
— Voltage at 50Hz/1min (Ud) — 50kV
— Impulse voltage (Up) — 125kV

+ LV connection — copper busbar 4x{2x[8x(60x1mm)]}
— Rated-current (Ir) — 1250A- - -
— Insulation level:
- Impulse voltage (Up) — 6kV

* Transformer 800 kVA/20kV/0.4kV:

» Voltage (Ur) —20+2% /0.4 kV

» Rated current (Ir) — 23.05/1154.7A

* Frequency (Fr) — 50Hz

* Winding connection group —BDyn5

+ Type of cooling-- ONAN

+ Insulation level:
— Voltage 50Hz/1min (Ud) MV wmdmg 50kV
~ Voltage 50Hz/1min (Ud) LV winding — 3kV

R
- k3

© ICMET Craiova 2008/1M
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HE T Z};' wE a-é ; TRk 2ER35E

':“ﬂ {}%m o MY Swiichyea {imezabal)

"%":fr:f-f - BT COMCOSMOS-ZLP
serial mumber/year i}h\l}f“z&? 30021 703/2008

Tec:hmcai specification /Drawing -/ See page 6
Contract No.: ' 2212 /10.10.2008
Product receiving date: 13.10.2008
Product condition at receiving: New
5 TECHNICAL CHARACTERISTICS FSTABLISHED BY MANUFACTURER

Substation MYV Switchgear (Ormazabal)
Rated power 800 KVA - KVA
Rated voltage 20/0.4 kV 24 kV
Rated normal current 23.1/1154.7 A 630 A
Rated frequency 50 Hz 56 Hz
Rated short - time withstand current:
- peak value 40 kA 40 kA
- r.m.s. value 16 kA 16 kA
Duration I s 1 s

AB

IAC clasification

3 TEST PROGRAM
Determinaiion of sound fevel of tran sformer substation.

4. RESPONSIBLE FOR TESTS: Phys. Daniel Trufa

5 PRESENT AT THE TESTS: Dipl. Bng. George Georgiev from “BLECTROGETZ” LTD

6. TEST REPORT BOCUMENTATION Oscillograms - Tables 1,
Photos - Drawings 1
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snesat cond e
- Supply voliage: 0.4 kW
. Place of mensurement: LIT - IWMETCRAIGVA
_ Dimensions of the test roon: L x | x H=45x22x 28 m;
- Mean sound absorption coefficient of the test room: a=0.25;
7.2. Performing of tests on equipment:
7.2.1. Conditions of performing the tesis on equipment:
Microphone height over ground: 1 m;
Overall dimensions of the equipment are presente
of equipment and measuring points duiting test is given in Fig. 1.

d in drawing from page 6. Position

6 7 g
.......O. anire G .‘.--O ...... Y
] T T r g9 [1..10 — points for noi:
migasurenient
. , 240w
—_ R
;L i ] T | ¢ 10
!.—" .................... P TIR—— o VEUT R — o) e ¥
M- ; '
340m

Fig.1. Position of tested equipment and of measuring poinis during test

7.2.2. Values obtained during the fest on equipnent:
The measuring of sound level has been made on a precise contour, spaced at 0.3 m

away from the principal radiating surface of equipment. Values obtained during the test are

presented in Table 1.
' Table 1
Plan Measured sound level, A weighted [dB] Corrected sound fevel, A
position weighted {dB]
Background noise Equipment sound level [ Lpicay 1
i 40.2 - 45.2 43.2
2 40.2 45.3 433
3 40.2 455 435
4 40.3 454 43.4
5 40.3 45.2 43.2
&) 40.1 45.2 43.2
7 40.3 45.7 437
8 40.3 45.8 43.8
9 40.3 454 43.4
10 40.2 45.3 43.3
Mean of sound level meter readings 43.40

“@ICNIET Craiova 2008/iM
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plote Following relations and notations were used for calculus.

e T =10-Jom - g 100&1‘%‘(1@ e
e Sound absorption: 4 = - S;z = 1433 m’;
o Area of effective surface, at 0.3 m away for the principal radiating surface:
S=125-h-p,=125-1-2-(3.40+0.6 +240+0.6)=17.5 m’
o Environmental correction factor: Z =10 -logm(l +A—j§) =021 dB;

B N - pumber of measurement poinis;
h - height of equipment;

P ~length of the prescribed contour;
Sv - area of the surface of the test room;

il

Bl

Accepiance eriferia

Mean sound level of equipment, A weighted and corrected: [ p(4) =43.19dB <50dB

specified.

assed the test.

"ol

§. TEST HESULTS:

» 2
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RESEARCH, DEVELLOPMENT AND TESTING NATIONAL
INSTITUTE FOR ELECTRICAL ENGINEERING

|C MET CRAIOVA

HIGH VOLTAGE DIVISION

ELECTROMAGNETIC COMPATIBILITY LABORATORY - EMC Laboratory

Calea Bucuresti Nr.144, 200515 Craiova, ROMANIA
Phone: + 40 351 402425, 404888, 404889; Fax: + 40 251 415482, 351 404890
www.icmet.ro, e-mail: market@icmet.ro

TEST REPORT

No. 41790/ 20.10.2008

1. Customer: ELECTROGETZ Ltd.
2. Customer’s address: Kv. lliyantzi, 10 A Jerman Str., 1271, Sofia - BULGARIA
3. Manufacturer: ELECTROGETZ Ltd.

4. Manufacturer’s address:  Kv. lliyantzi, 10 A Jerman Str., 1271, Sofia - BULGARIA

5. EUT: Prefabricated Concrete Transformer Substation 20/04 kV, 800 kVA
type BKT, Serial no. 08-1029

6. Tests: - Measurement of electric field
- Measurement of magnetic field

7. Test date: 14.10.2008, 15.10.2008
8. Test standard: European Diractive 2004/40/EC
8. Test result: The Results will be declared

10. The Test Report contains 7 pages and was edited in 4 copies of which 3 copies for Customer.
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Head of High Voltage Division, Head of Laboratory,
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¢. Accreditalion of the Laboratory or any of its Test Reports issued in accreditation regime. do not =\ ¢
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1. General information about EUT
1.1 Description of the EUT:

Type of EUT: Prefabricated Concrete Transformer Substation 20/04 kV, 800 kVA type,
Model: BKTH
Serial number: 08-1029
1.2 Technical data:
Rated voltage: 20/0,4 kV
Rated power: 800 kKVA
Rated frequency: 50 Hz
Dimensions: 3580 x 2600 x 2900 mm

1.3 Product's receiving date: 13.10.2008

1.4 Operating modes used for the test:

1.4.1 During the electric field measuremsnt the EUT was supplied at rated voltage.
1.4.2 During the magnetic field measurement the EUT was supplied at rated current.
1.6 Test Standard

Directive 2004/40/EC of the European Parliament and of the Council of 29 April 2004, on the minimum
health and safety requirements regarding the exposure of workers to the risks arising from physical agents
{electromagnetic fields)

2. Measuring results
2.1 Results of the electric field strength measurement

General information about the test:

Tested by: Eng. Paul Nicoleanu Y~
Test date: 14.10.2008

Measuring instruments:

Description Manufacturer Type Serial
EM Field analyzer | Narda Safely Test Solution GmbH, Germany EFA-300 5-0007
E-Field Unit (EFA-300) | Narda Safely Test Solution GmbH, Germany | BN 2245/30,31 P-0003

Environmental condifions:

Parameter Rated value Measured value
Ambient temperature: 0°C +50°C (1565 £0.1)°C
Atmospheric pressure: unspecified 1009 mbar
Relative humidity: 5% +85% 64.5 %
Test plan:

E-Field unit of EFA 300 EM Field Analyzer was placedln
central part of each sids of the EUT.

Operating modes: According 1.4.1
Distance between EUT and E-Field unii: | 1 m

Test set-up;

Test procedure!

The measurement was performed on each side of the EUT. N J
The maximum value over 6 minutes period was measured Y %;’w L

C\Doctatents and SeriingsWenilice WMy Docwmentsilaborator Incercari CEM Incercari 2008 K ecirogessiTest Report Prafabricaied Substationdoc
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Measuring points:

1
@

i

T L T e
T a et ek 313 A= MR R =1

-4

Figure 1

Measuring results:
Measuring point 1 2 3 © 4
Measured value E (V/im) 55.82 239.1 145.9 102.6
Percent of limit imposed by 2004/40/EC (%) 0.56 2.39 1.48 .02

Result: The maximum vaiue of electric field strength was 239.1 Vim and it was measured in the point
No. 2 shown in the Figure 1 above,

The measurement uncertainly is + 3.4 dB. The reported uncertainty Is an expanded uncertainty, based on
a standard uncertainty multiplied by a coverage factor k = 2, providing a confidence level of approximately
95 %.

2 2 Results of the magnetic field measurement

General information about the test:

Tested by: Eng. Paul Nicoleanu "
Test date: 15.10.2008
Measuring instruments:
Description Manufacturer Type Serial
EM Field analyzer | Narda Safety Test Solution GmbH, Germany EFA-300 5-0007
Environmental conditions:
Parameter Rated value Measured value ]
Ambient temperature: 0°C +50°C (17.6 £0.1) °C
Atmaspheric pressure. unspecified 1008 mbar
Relative humidity: 5% «85% 68 %
Test plan: |
EEA 300 EM Field Analyzer was placed in central part of each side of the
Test set-up: EUT {points 5 - 8),
EEA 300 EM Field Analyzer was placed near the EUT (points 8 - 24);
Operating modes: According 1.4.2 L\
Distance between EUT and | 1 m (points 5 - 8); e
EM Field Analyzer: 0,5 m {points 9 - 24)
Test procedure! i SN
RS S T Y .

4
T
!

[t was measured the magnetic induction using the EFA 300 EM field analigzer. "%'.',7‘
The measurement was performed on each side of the EUT. ‘

] . Loy S
The maximum value over 6 minutes period was measured. LN -

—
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Measuring points:

—

; 9o 4 g
1 % ®
; 5 8 18 ]
® ® ®
i i
; 19 20 : 24 )
S i |
Measuring resulis:

Measuring point 5 8 7 8

Measured value B (uT) 4.02 11.36 | 30.65 2.47

Percent of limit imposed by 2004/40/EC (%) 0.81 2.27 6.13 0.49

Measuring point 9 10 11 12 13 14

Measured value B (uT) 7.55 1312 | 1443 | 16.77 6.84 2.62

Percent of limit imposed by 2004/40/£C (%) 1.51 2.62 2.88 3.35 1.37 0.52

Measuring point 15 16 17 18

Measured value B {uT) 9.43 10.12 7.54 2.76

Percent of limit imposed by 2004/40/EC (%) 1.88 2.02 1.51 0.55

Measuring point 19 20 21 22 23 24

Measured value B (uT) 4.33 7.64 15,28 | 66.31 12.67 363

Percent of limit imposed by 2004/40/EC (%) 0.87 .1 1.53 3.06 13.26 2.53 0.73

Result: The maximum value of magnetic induction measured was 66,31 pT and it was obtained in the

point number 22 shown in the Figure 2 (over the power supply cables).

The measurement uncertainfy is + 3.3 dB. The reported.uncertainty is an expanded uncertainty, based on

a standard uncertainty multiplied by a coverage factor k = 2, providing a confidence level of approximately
95 %.
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3. Appendix
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RESEARCH, DEVELOPMENT AND TESTING NATIONAL INSTITUTE
FOR ELECTRICAL ENGINEERING —-ICMET CRAIOVA

B-DUL DECEBAL 118A, 200746 CRAIOVA, ROMANIA
Registering certificate; J 16 / 312 f 1899 VAT no.: RO 3871509

Phone: +40 351 404 888; +40 351 404 889;
www.icmet.ro

Fax: +40 351 404 890
E-mail: market@icmet.ro ; icmet@icmet.ro

MOVEMENT

FOVEMERT

ANRE

MOVERMENT

ROMANIAN

Certificat Nr, 154
ISO 14001

Certificat Hr.302
IS0 900

Certificat Nr.134
OHSAS 13001

ATTESTATION

ENERGETIC AUDITOR
AUTHORISATION

ACREDITATED
LABORATORIES

RESEARCH-DEVELOPMENT, TEST, CALIBRATION DEPARTMENT

Calibration Laboratories:
RENAR Accreditation

RENAR LE 021; High Currents Calibration

Testing Lalroratories:
RENAR Accreditations

RENAR LI 450: High Voltage + EMC
RENAR LI 004: High Power

(

RENAR L1 529 Low Voltage (
RENAR L 618: Fire Safety and
. Environment
No.8076 / 30.09.2013
SUMMARY OF TESTS
According to the Contract of applicative research 705.2/ 8707/20.08.2013 in 30.08.2013 at
High Power Laboratory of ICMET Craiova were carried tests on:
400 V, 1250 A Low Voltage Panel, type GTRT (according to IEC 60439-1/2011)
Type tests Parameters Testresult Test
Report No.

Short-circuit withstand strength: | lew=30 kA / t=0.2s |
- Testing on main bus-bar and | [=63 kA {
on outgoing circuit (three Passed 11759 ]
phase fest) the test (

- Test on protective and neutral
conductor (single phase fests)

lcp=0.6x30 kA=18 kA / tx=0.2s
Ip}(=37.8 kA

]_.

More details will be included in the Test Reports Nos. 11759 that will be written
in English language according to point 1.9 from Annex 2 of the Contract and will be sent in
three copies to ELECTROGETZ Ltd., Address: Sofia, Major Gortalov - 8a Street, Postal

code 2500,

ELECTROGETZ Ltd.

Dipl. Eng. Victor LAZA%

ICMET - Craiova

Dipl. Eng. Mian DUT
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RESEARCH-DEVELOPMENT AND TESTING NATIONAL actedital pentiu
INSTITUTE FOR ELECTRICAL ENGINEERING INCERCARE

ICMET CRAIOVA (%‘ f"‘)
HIGH POWER DIVISION _

HIGH POWER LABORATORY CERTIFICAT DE £CREDITARE

nr, LE00472010
“Qvidiu Rarinca”
200746 CRAIOVA, Blvd. DECEBAL, No.118A, ROMANIA
Matriculation certificate: J16/312/1999, VAT number RO387 1599
Phone: (351) 402 427; Fax: (351) 404 890;
www.icmet.ro ; B-mail: lmp@icmet.ro, market@icmet.ro

TEST REPORT
No. 11759

CUSTOMER: ELECTROGETZ Litd.
2500 Sofia, Major Gortalov 9a Street - Bulgaria

MANUFACTURER: ELECTROGETZ Ltd.
2500 Sofia, Major Gortalov 9a Street - Bulgaria

TESTED . 400V, 1250 A Low Voltage Switchgear Assembly
PRODUCT:

REFERENCE TEC 61439-1/2011, clause 10.11

STANDARD: :

TEST | Verification of short-circuit withstand strength
PERFORMED:

TEST DATE: 30.09.2013
TEST RESULT: Passed the test

Test Report has 13 pages and it is edited in 4 copies from which copy 1 for laboratory and copies 2,
3 and 4 for customer. :

HEAD OF m‘lﬂ QWER-DIVISION: HEAD OF LABORATORY:
Dr. Eng. George ntCs I 6 Sy Eng. Constantin lanéu
DEU;?DRATORUL roudy N
*. AARE PUTERE PR S
"OVIDIY RARIRCA® S0 5‘3 { ;fi}%‘?f'\'
<Baloubs G
DATE OF ISSUE: 01.07.2013 A ')-\‘* ics
AN =,

I. Results refer to test product only. - S 2E N
2. Publication or reproduction of the contents of this report in any other jorm unless ifs complete photocofy{n is not al;;b{a;;

without writing approval of division fo which laboratory belongs to. M copud
3.Accreditation of the laboratory or any of ifs Test Reports issued under accreditation regime do not consfifusg or do not

imply themselves an approval of the product by the accreditation body. A ¥
© ICMET Craiova 2013/IM . U1

-,{" (S



TEST REFORT No. 11759
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Identification of the tested product
Technical characteristics established by producer
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TEST REPORT No. 11759 PAGE 3
1. IDENTIFICATION OF THE TESTED PRODUCT

Type: GTRT

Serial number: 13-0250

Technical specification/Drawing: - /See pages 9 and 10
Contract No.: 705.2 / 8708 /20.08.2013
Product receiving date: 30.09.2013

Product condition at receiving: New

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY PRODUCER

Rated operational voltage, Ue 400 V
Rated current, In 1250 A
Rated frequency, fn 50 Hz
Rated peak withstand current, Ipk 63 kA
Rated thermal withstand cutrent, Iew 30 kA
Rated duration of short-circuit 0.2 s
3. TESTS PROGRAM

3.1 Three-phase current calibration

3.2 Three-phase short-circuit withstand strength test on main bus bar and outgoing circuit at:

Tp= 63 kA, Tow=30 kA, = 0.2s,

Supply was made on the input terminals of the circuit breaker (L1, L2, L.3) with flexible cables of
3x240 mm? and the short-circuit was made on the terminals of outgoing bars with cables of 240 mm?,
Protection of the circuit breaker has been cancelied. ' '
3.3 Single-phase short-circuit withstand strength test on protective circuit at:

Lp=37.8 kA, Lw= 18 kA, tx=0.2s. ’

Supply was made on terminal L1 of circuit breaker’s input and terminal of PEN bar with cables of
240 mm®. The other terminals were serial connected.

4. RESPONSIBLE FOR TESTS: Eng. Catalin Boltasu
5. PRESENT AT THE TESTS:  Eng, Victor Lazarov from ELECTROGE1Z Lid.

6. TEST REPORT DOCUMENTATION Oscillograms  3; Tables 3,
Photos 1 Drawings 2.
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TEST REPORT No. 11759 PAGE 4
7. DATA OF TESTING AND MEASURING CIRCUYT

7.1 Three-phase test

TESTING AND MEASURING DIAGRAM

T ~Power 1ransformer C —Capacitor
G —Shorteircuit generotor R —Resistor A
tk ~BkV circuit breaker - TR —Shock step up {ransformer
Ip ~12kV protection circuit breaker 1C --Shock step down tronsformer
Sc —6kV making switch WM1--MB -Measuring points
Sk ~12kV making switch 0 —Apparaius to be tested
Xp—X| —Reactors K —Short-circuit
P1E
- A Table 1
Test Short-circuit withstand strength
Number of phases 3
Power supply/Connection G2/Y
Transformer /Ratio TC7, 8,9/20
Earthing | Power supply 600 Q
Apparatus Net earthing connection
Reactor [€3] 0.4
Frequency [Hz] 50
1.~ Test current - Shunt 70kA/1.75V
M4 — Power supply voltage - Voltage transformer 15000 V/100 V
MS - Data acquisition system TRAS 2 ; 16 bit, 16 channels
PR ;
SR IR T
'l‘,;-\"é;,’j *’; % 5 B "&\@.%_J.H";
PR 5 e -
RSN e
A iﬂ L '
\\ .’,{p
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TEST REPORT Neo. 11759 PAGE S

7.2 Single-phase test
TESTING AND MEASURING DIAGRAM
6
R

T - _

, o, g

Tk 6Ky circult bregker {JC ~Shock step down transformer

Ip —12%Y proteclion Cirouit breoker {-M7 Maosurfng poite

St ~BKY moking sitch 0 ~Apparotus to be tested

P2E
Table 2
Test Shori-time withstand current and peak withstand current
Phases number , 2
Source / Connection G2/Y
Transformer / Rate TC8/20
Barthing Source 600 O
Apparatus Net earthing connection

Reactor [€2] 1.5
Power factor <0.15
M6 - Source voltage -~ Voltage transformer 15000/100V
M1 - Apparatus current - Shunt 70 kKA/1.75V

M? - Daia acquisition system TRAS 2 : 16 bif, 16 channels

© ICMET Craiova 2012/iM
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8. TEST RESULTS

8.1. Three-phase tests
. Result of the three-phase short-circuit withstand strength test are presented in table 3.

PAGE 6

Table 3
Topr kr Uer
o IcpS IcS i UeS
Oscilogram No. Lyt L Is] T Remarks
[kA] [kA] vl
- 29.7 R - o o
86244/2013 _ 30 . . urrent calibration
66 30.1 - - test
- 29.6 - )
86245/2013 ; 30.4 0.2 - Test on the main
62.8 30.1 ; circuit

The measurements were performed with expanded uncertainty of: 1% for voltages; 1.5% for currents; 0.1% for time
and the confidence level P = 95%.

Symbols used in tables and escillograms

Tcp = Prospective short-circuit current on the phases R, S, T
Ic = Short-circuit current on the phases R, S, T

t = Working time of circuit breaker

U, = Rated operational voltage on the phases R, S, T

8.2 Single-phase tests

Result of the single-phase short-circuit withstand strength tests are preseated in table 4,

Table 4
. L K Icw tt It eruiv. §
Oscillogram No, P k Remarks
& [KA] (KAl | [sec] |  [kaA]
8624612013 38 17.9 0.2 Test on PEN conductor

The measureinents were performed with expanded uncertainty of: 1% for voltages; 1.5% for curvents; 0.1% for fime

and the confidence level P = 95%.

Symbols used in tables and oscillograms

Ipk = Peak values of shori-time withstand current

| P = R.m.s. values of short - time withstand current

% = The duration of short — cireuit

Itequivitk. = Equivalent value of shori-time w1thstand currentont, =18

calculated as follows:

8.3 Remarks

I

k equivily

= * —
It t,

t

t

1) Aspect of the Low voltage panel in the testing circuit 1s shown in the phbto ﬁom page 8.
2) The environment temperature during the tests was 10°C.

3) After test the bus-bars presented no visible deformation and the circuit co

compromised.

~

re——

% T }' Q"
ty WHS,”

CODpH

“""’t::a.“/
N

A

0

“3
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TEST REPORT No. 11759

8.4 ASSESSMENT OF THE TEST RESULTS

PAGE 7

Table 5

Requirements

Result

1. After the test, the conductors and busbars shall not show any undue
deformation. Slight deformation of busbar is acceptable provided that the
clearances and creepage distances specified in IEC 6143 9-1, chapter 10.4. are
still complied with. Also the insulation of the conductors and the supporting
insulating parts shall not show any significant signs of deterioration, that is,
the essential characteristics of the insulation remain such that the mechanical
and dielectric properties of the equipment satisfy the requirements of
IEC 61439-1/2011.

Fulfilled

5. There was no loosening of parts used for the connection of conductors and
conductors did not separate from the outgoing terminals.

Fulfiiled

3 Deformation of the enclosure is permissible fo the extent to which the
degree of protection is not impaired and the clearances are not reduced to
values which are less than those specified.

Fuifilled

4. Any distortion of the busbar circuit or the frame of the assembly which
impairs normal insertion of with draw able or removable units shall be
deemed a failure.

Fulfilled

5. The continuity and the short-circuit withstand strength of the protective
circuit, whether it consists of a separate conductor or the frame, shall not be
significantly impaired.

Fulﬁlled

9, TEST RESULT: PASSED THE TEST

© ICMET Craiova 20124M
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Aspect of 400 kV Low Voltage Switchgear Assembly in the test circuit

© ICMET Craiova 2013/iM
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PAGE 9

120 —

1680

2 13! BHBBHUE&IBTEEEDHDP!} 18
Al i
)
1
—]
E —— ——
1 I
A 1000 100
AN
Pos Type of product and tech\mca y quantity
No Q [ AL
1 |Front cover from galvanised steel sheet § =15 M pc. 1
2 [Vertical 3 pole switch with fusses 400 A pcs. 8
3 |Main strusture from steel profiles, 5 =2.5 Mm pC. 1
4 |Lock with key pes. 4
5 |Moulded case circuit breaker 1250 A pe.’ 1
6 |Door from galvanised steel sheet 8 =2 mm pcs. 2
7 |Company label pec. 1
8 |Ampemeter 0 - 1200 A pes. 3
g |Voltmetar 0 - 500 V, with switch between phases pc. 1
10 ISingle phase energy meter pc. 1
11 [Termminal block pCs. 15
12 |Single phase socket 16 A pe. 1
13 |Fused switches 3P 4A, 3P 20A, 1P 16A pcs. 3
14 |Polyester barholder, single pcs. 8
15 {Curment transformer 1200/5 A pcs. 3
16 |Polyester barholder, tripple pCs. 5
17 |Phase bar, aluminum 2x60/6 pes. 3
18 ~ |Neutral bar, aluminum 60/8 pe. 1
18 |Grounding bolt M 10/40 pcs. 2

rhe upparaius under test nas
complied with the drawing

!,

f’f’fs; }

Cltonts] [TPT 1250/8/400
1 ?:gnamre?:é_n_g\.‘___w
rev. | po ;MM@( Sign_, |Date General Drawing :
Designed by / ’a{ eng. Kyo\jg:.‘) 07.13 : v kil 9
Draw by lﬂ dlupeqféj)lpos v | #1713 | Site: According to purchase of contracior ' "n " *
Checked  Ndaheng. Lzdroy % 07.13 Ef e i@ﬁfz Ld o
Manager \pl\e_@Q}Em{ ,{/ ,,,/167.13 S0 \IA

e

A el /4

© ICMET Craiova 2013/iM



PAGE 10

TEST REPORT No, 11759

— ——’

R
__/ OO ™
VId0S gLL0) [ 1aBeneyy
£L°20 . %mwﬂw ual|dip payoaln
0 Z1300d 1LHAET. @ Ioyenuco jo aseyaind o} Suiplosay ey {S L La7 >mmo>x _n___... Aq mEIQ
LS198US IV Ljeays —{ElLg 7 @Tiniﬂmam%@ feudig
wesbelp auy aibulg eq r\cgwf\@ PRON | 96 [ “helfmans
- dM ° Buelp syl fijm pbfiduos
aEog Wbiem aseyd 00%/3/0GZ L ._.n_r_l_ SEY 1597 pun swvRmdgn oy
. % »ﬁ »ﬁ Wﬂ & % ﬂ ﬂécvaoq%
v
AN —J - -
® S . m,_ 2111 4
A 0ZZ/08€ YO00Z L0 _
aamxmuxm v
@ @ @ | %v vs/aoel 12 veeioz % VZerel di
VZEW % .
_ (9/09xZ)XE Iv .
Y 0GZL o r o
yojms aseld _ v 0SZL “ _
Y&/ XE _ _ _ ] h<> VILIAOEZ _ _
YIN A QBE/OCEXE >oom10
JuslIaINsEaw E! 7 (9/0gxeixg 1y LS. BURUEI |

[oquoD
ﬁ/ 809 IV _

,_TI...ILT

v/ (0€8) 008 4-11°

00v/8/0GC1 1dL1

®© ICMET Craiova 2013/IM



PAGE 1%

TEST REPORT Nea. 11758

£10Z / 77798 "ON Wel30|[950

SWl 6°vED
:

AIp/SW 00°05

S g6z

£

N

7
12w 00k
W o

N |

lnm\.ﬂt,.

EN)

u

L RUTR (YA

PR EL R

51

WA OUL

"

W OB

T ,rﬁ 1L L AT

@ CMET Crealova 2013/



TEST REFORT No. 11759
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625.5 ms

50.00 ms/div

o
=

P e
t = ¥
k EAY - {|——e== -
3 RE HE iy
e =3
=] g3 gle =
g 3k HE g

© ICMET Cralova 2013/

Oscillogram No. 86245 /2013




TEST REPORT No. 11759 ' PAGE 13

5378 ms

50.00 ms/div

Oscillogram No. 86246 /2013

311.4 ms

P TR T e F T e Ty R Y NS e oA § § e i A e e AR e e R e e N Y e e T S R AL Ay S e L AU i L ]

AZEB T é

F. A
S rewEepl s

@ ICMET Craiova 2013/



JIABOPATOPUS “"U3NMNTBAHE HA MALLIMHK,
CbOPBXEHWUSA N YCTPOMCTBA”

kbM LEHTBP 3A M3NUTBAHE U EBPONEACKA CEPTU®VKALINA

6000 rp. Crapa 3aropa MK 131 ya. MupycrpuanHa “2 www.ctec-sz.com

Lfenmup 22 Kanumsase o

Faponedcns cepmuguesion Ten: +359 42 630476; +359 42 620368; harc +359 42 602377; e-mail:ctec,_limsu@abv.bg

MPOTOKON

3d CbOTBETCTBUE
N¢ 2-13-718 / 15.07.2013 r.

OBEKT HA U3NWTBAHE: Enextpuyecko Tabno ,
Tan - [TPT 12504/ 8x400A

(HanMEHOBAHHE HE NPOAYKTA = THIT, MaPKa, 814 1 Ap.)

3AABMUTE/ HA M3MATBAHETO: Enextporen” O0f, rp. Cotus, yn. “Maitop Mopranos” 94,
Ten. 02/8381220 dakc, 02/ 8130871
3aseka N 718/ 28.06.2013 r. ‘
(HAUMEHOBAHNE HA (DHPMATE-33ABUTEN, BADEC, TEABHOH, HOMED M 4aT3
HA 339BKATA 33 H3MTBIHE)

HOPMATUBEH AOKYMEHT BAC EN 60439-1:2002+A1:2006 KOMNAeKTHY KOMYTAUVOHHW YCTPORCTBA 33 HMCKO
HanpaxeHue.YacT 1: TnoBo W3NUTaHW M HaCTUHHO TUNOBO

1.6, 7.7.1,1.7.2,77.3, 1.74,1.7.6, 1.7.7, 1.7.8, 7.7.9, T.7.10,

1.7.11
(HOMED 4 HIMMEHOBAHHE Ha CTEHAADTHTE HI BaIAHPIHHTE METOAH)

OATA HA NONYYABAHE HA OBEKTA 3A M3MUTBAHE B IABOPATOPHATA: 11,07.2013 .

KONMMYECTBO USNNTBAHWN OBPA3LIW: 1 6poit, @. N? 13-0250, 2013
(Dabpuier HOMED Ha OCDAILNTE, KOMMYECTBO Ha IIPOGHTE, 4T3 H3 NPOHIBaACTED)

NPOV3BOAWTER: ,Enextporen” OO, rp. Codua, yn. “Malop Fopranos” 94,
(gripma, TeProBcka Mapka, agpec )

OBABEHY QAHHW: ~ OBaeeHo Hanpexenne U, — 230/400V
0BsBeH0 HanpexeHue Ha n3cnauusTa U, — 690 V
OBsiBEHC UMIYIICHO W3ABPHKaHO Hanpexetue Uy, — 6 KV
OBabeeHa yectota [~ 50 Hz
O6siseH HoMMHaned Tok I, — 1250 A
MaBapuWTHW pasMepu — 1000 / 1800/ 720 mm
3awmTa cpewly nopaxeHue oT en. Tox — I xnac
CreneH Ha sawura - IP 20 Ha npegeH naHen K crpal-[uun

OATA HA M3BBPLIBAHE HA U3NMWTBAHETO: 11,07.2013 — 15.07.2013 r. 24

M3MUTaHK KOMMIEKTHY KOMYTaLMOHHW YCTpolcTRa - T.3, 7.4, 1.5,

LY

PBLKOBOAWTEN HA JIABOPATOPHUATA: ......uv +:;, ......! gg& %
Of . Xpwlér é;}f q;”
( Co rj_);fﬂ<3 X
NAIIPAT HEN
PesynTaTuTe NOCoNEHN B HACTOAUMA MDOTOKO CE OTHACAT CaMO 33 ﬂsnhréa@(ogp a3 -%(9 s 5/;:
[IDOTOKONBT OT HBITHTBAHE MOXE 18 BBAE BbINMPONIBEXIaH CAMO LS/TOCTHO T C T HMCME' ,> “j’i/

paspetienHe Ha 1aboparoprard .
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NABOPATOPVA "M3NUTBAHE HA MAWNHKW, ChOPBERWA N YCTPOUCTBA”
KeM LEHTBP 3A U3TTUTBAHE ¥ EBPOMEVMCYA CEPTUOWMKALWA — EOOA rp. Cr. 3aropa

[ PE3YMITATW :

Crp. 30114 BAC EN 60439-1:2002 Flpotokon : N2 2-13-718 [ 15.07.2013
N2 Ha
N2 EnuHu- Metoau o6pazeya | Peayntatu ot CroiiHoCcT ¥ Yoosuna
no HaumMeHOBaHHWe Ha ua Ha CTaHBapTU3In- no W3NUTBaHeTo AONYCH Ha HA
pen NoKazatens Benn- paHu BX.~M3X. (Heonpenene- nokasaTesns 1o M3NKUTBAHETO
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kb LIEHTEP 3A USNUTBAHE ¥ EBPONENCKA CEPTUOUMKAUWA — EOOA rp. Cr. 3aropa ]
Crp.4o0r 14 BAC EN 60439-1:2002 Mporowon : N? 2-13-718 / 15.07.2013
N2 Ha
N2 Eaunm- MeTopu ofpazeya | PesynraTi or CroiHoCcT U Yenosua
no HaumeHoraHue Ha Ua Ha CTaHHAPTHIN- no W3NWUTBaHeTo AONYCK Ha Ha
pen rnokasarens Benu- paHu BX.~H3X. {neonpenene-- HOKA3ATENS MO H3NWTBAHETO
YMHaTa Perucrop HOCT) - MeTofa
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JNAEOPATOPVA “"M3AWTBAHE HA MAWNHUY, ChOPBXEHWA U YCTPONCTBA”
KbM UEHTLP 3A M3NMUTBAHE M EBPONMEMCKA CEPTUDMKALINA — EOOA rp. Cr. 3aropa

Ctp.50114 BAC EN 60439-1:2002 flporoxon : N2 2-13-718 / 15.07.2013
N2 Ha
N2 EnvHu- Meronun ofpaseya | Peayaratu or CroiiHocT 1 Ycnosud
no HaumMeHoBaHHEe Ha Ha Ha CTaHAapTH3IH- no H3NMATRAHETO O0nYCK Ha Ha
pen noKasarehs BenH- PaHH BX.~H3X. (Heonp&nene- noxaszarens no H3NMHUTBAHETO
YWHaTA pericrup HOCY) MeToa
Bwaoee en.
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JIABOPATOPUSI “N3NWTBAHE HA MALUIMHW, CbOPBLEHKS 1 YCTPOICTBA”
tcbM LLEHTBP 3A USMUTBAHE M EBPONENCKA CEPTMOMKALIWA — EQOA, rp. C1. 3aropa

Ctp. 607 14

BAC EN 60439-1:2002

flporokon : N° 2-13-718 / 15.07.2013
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JIABOPATOPUS “"MSAVNTBAHE HA MALUVHK, CbOPBIKEHHA K yCTPOVICTBA"
ttbM LIEHTEP 3A M3MWUTBAHE M EBPONENCKA CEPTHOWVKALWA — EOO, tp. Cr. 3aropa

Crp. 7ot 14 BAC EN 60439-1:2002+A1:2006 Mpotokon : N2 2-13-718 / 15.07.2013
N2 Ha
nNe EnmHM- MeToaun ofipazeua | Pesynrati ot Cro¥isocT M YonosnA
no HanMeHoBaHMe HA Ua Ha CTaHAaPTH3N- ne H3NUTBAHETO AONYCH Ha Ha
pen RAOKa3arena BEeHH~ PaHH BX.-H3X. (Heonpenene~ noxXaszarenda no H3INHTBAHETO
yuHaTa perucrsp HOCT) MeToga
Mmny/icHo M3gbpxaHo
HarpexeHve Ha W3MLIHEHO
NOMOUIH® BEPUIA T.7.1.2.3.3, a),
- 3axpaHeaHn BUK T. 1.3.4 0T Tabn.13
5.2.3.2 | AMPEKTHO OT rfaeHaTa - T.8.2.2.6 718 NpoTeKoN -
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3aXPaHBaT AWPEKTHD punoxeHie G
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3.1 WA 33 1BATA B3 ' 718 HITHIHEHD [1a & NotaueHo or
NIDOBOAHHUM TNpOH3BOANTENS
Opa3amMepsasake Ha 1.7.13.2
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NDOBOAHMUM . B
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NpoCIpaKCIBo oKono ) _ Aa ocrypAea ypobuo ;
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1UH{Te NPOBoAHMLM
T.7.134
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HHMETO Ha asoBuTe
NDCBOAHMLM
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NABOPATOPUS “"M3NNTBAHE HA MALUWHW, CbOPBLMEHWA W YCTPOIACTBA”
KoM LEHTBP 3A U3NWUTBAHE M EBPONEACKA CEPTHOUKALVIA — EOOA rp. Cr. 3aropa
Crp. 807114 BAC EN 60439-1:2002 fiporokon : N2 2-13-718 / 15.07.2013
NE Ha
N2 EAvHKU- Meronn obpaseya | PesyntaTH or CToliHoCT ¥ ¥Ycnosua
o HaumeHoBaHHe Ha ua Ha CTaHAaPTAIM- no HBTNTBARETO AONYCK Ha Ha
pen noKazlatens BefHu- pasu BX.~H3X. (Heonpenene- noKasarena no H3INHUTEAHETO
UHHaTa pPerncThp HocT) MeTona
W3bAHEHD
CreneH Ha 3auwTa Ha B T. 3.2 OT T.7.2.1.1
6.1.1 | KKY 3a pabora Ha - T, 8.2.7 718 TIPOTOKGI T.7.2.1.2 -
3aKpWUTO N2 2a-13-718 / =IP2X
15.07.2013 r.
CTefleH Ha 3aWuTa Ha . 7.2.13
6.1.2 | KKY 3a pabora Ha - T.8.2.7 718 - Nt -
- 21P 23
OTXPUTO
Crenexra Ha zawmTa
Ha HantnHo 1.7.0.1.4
6.1.3 | 3aebplueHo KKY chen - T.8.2.7 718 He ce npunara '2 I'P 20 -
MOHTaMa B MACTOTO
Ha excrioaTauma
Paznvuky crenesu Ha
6.1.4 | 3awmTa Ha enemMeq- - T.8.2.7 718 H3MbNIHEHD T.7.2.1.5 - !
TYITE Ha KOMN/eKTa {
fipegoTsepaTasaHe Ha
BpegHaTta KOHAeH3a-
6.2 UWA: BEHTURauUMs, - T.8.2.7 718 HEe Ce npunara T.7.21.5 -
QTONNEBNe, APEHaMHY
GTBOPW U AD.
W3NbAHEHO
BWK T, 4 OT
7. APErPABAHWS: - T.8.2.1 718 nporokon - - -
N2 2a-13-718 /
15072013r __________________________________________
Brpageny
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<. I SO SUR S S S
Tob. Mpex. I,=1250 A IEC 60947-2 R
M ke ] AT o I o S A S8l
Tos. Mpex. I,=1250 A
Opranv 3a psyHo IEC 60947-2 }
7.1.2 3aneficTBate Msona- K T.821 718 H3ITb/IHEHD <50
wemmmenof BMOHEH MATEDIAN e e e
Knemy 3a BbHIIHK
7.2 M30NKMPaHn K T.8.21 718 Y3MbIHEHD <70 -
e RPOBOABAM e L (
HenzonupaHu Wiveu K . _ .
73 | oposomwn | Kol meat 1 ol e e e
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JNABOPATOPHWA “N3NUTBAHE HA MALLVHW, CbOPBXEHNS W YCTPOWCTBA”
M LEHTEP 3A N3NWTBAHE W EBPONENCHA CEPTHOWKALKA — FOOA rp. Cr. 2aropa

3AUNTHUTE BEPUIY

Cip.9 ot 14 " BAC EN 60439-1:12002 Mpotoron : N¢ 2-13-718 / 15.07.2013
N2 Ha
N2 EauHn- MeTogu obpaseya | Pesynrvat¥ ot CTOIHOCT K YoioBus
ne HaumMeHoBaHWe Ha Ha Ha craHgapTHs3v- no N3NUTBaHeTo aonyck Ha Ha
peg nokasarenn BEMN- paHn BX.~H3X. {Heonpepene- noxasarTens no H3NUTBAHETO
YHHaTa PErvcTap HOCT) Maropa
BALJATA CPELLLY
NOPAXKEHME OT
8- | ENEKTPMUECKM - - 718 - T.74 ;
TOK :
EnHoBpeMeHHa T.7411
JalwTa cpewy } _ Be3onacHo .
8.1 anpeRTen 1 718 He ce npunara CBPEXHUCKO
UHAVPEKTEH AONUD HanpexeHue
SalyuTa cpelsy R _ . .
8.2 MDEKTEH Z10MUD! 718 T.7.4.2
3alura ypes
8.2.1 | vzocnmpaHe Ha - T.8.22.2 718 - T.74.2.1 -
AKTUBHWUTE YaCcTH;
5@ BBAAT [OKPUTH C
: naonayus _
8.2.1.1 | AkT¥iBHM YacTy T.8222 718 He e npunara oTCTpaHMa CaMo
Ype3 paspyliasaHe
MEXaHWUHW,
Haonauuata aa _ _ NEXTPHHECKN W <
8.2.1.2 —— 718 He cenpunara | oo s 300 < U £ 690
HaToBapBaHWA
WanursaHe Ha obBviB-
8.2.1.2.1 | ®v OT v2onauroHen v T.8.2.2.2 718 He Ce npunara Taﬁimua 10 300 < U =690
Un= 3750 V
MaTepyan
Heunanon3ssaHe Ha
noKkpuTKA ot G085, ) i} .
8.2.13 naKose W eMaling 3a 718 He ce npunara T.74.2.1
¥130Nn23us
3alynra upes . ) _ )
8.2.2 nDErpanu ¥ OBBBKIA: 718 1. 7.4.2.2
8.2.2.1 | CreneH Ha 3auuTa - T.8.2.7 718 M3NbAHEHO T.74221 -
o T = 1P 2X
3aKkpensaHe U
8.2.2.2 | sapasvHa Ha - - 718 W3NBLAHEHO T.74.22.2 -
rperpaa v obBMBKU
CHemaHe Ha npe-
8.2.2.3 | rpaauTe WM oTBApRHE - - 718 - T. 74223 -
Ha 0DBMBKRMTE:
W3nonasaHe Ha Koy _
8.223.1 YNA BHCTDYMEHT - - 718 W3MLHEHO T.7.4.2.2.3.a
PasefiHsiBaHe Ha
AKTUBHNTE YacTH )
8.2.23.2 npea oTBapSHE Ha - 718 He ce npunara T.7.4.2.2.3.b
Bparara
BvTpeuiHo . B .
82233 RpENSTCTBYE WK LT 718 He ce npunara T, 7.4.2.2.3.?%
8.2.3 | Jaummatpes - - 718 He ce nprnara
npenaTcrsks
3almra cpegy _
8.3 WHAMDEKTEH FOTHD: T.8.24.1 718 He ce npunara
W3NBRHEHG .- '
EnexTpuyecka Bph3ka BN T. 1,107 iy,
8.3.1 | Mexay AOCTBIHH Q 7.8.24.1 718 mporékon [, 4
TOKOMPOBOAMMY YACTH N2 2a-13-718 / -*
15.07.2013,05, 3
CpescTea 33 PbUHO . RS
8.3.2 aanelicraate: T. 8.24.3 718 M3NBAKEHD =7
EnexTpyidecky
8.3.2.1 | cabp3aHM KbM - 718 He Ce npvRara

PesyraTnTe OCoYEHt B HACTOAIIHA [IPOTOKO/ €8 OTHAOAT CaM0 33 MIITMTBarHIA 06paset],
[IPOTOKONBT OF HAMUTAAHE MOXE J3 OBA6 BRINPOHIBENAIH CaMO HARDCTHO H € IIMCMEHOTO PA3pe




NABOPATOPVIS “"VI3NMUTBAHE HA MALLVHW, CbOPBEHWUA U YCTPOUCTBA”
icbM UEHTEP 3A N3MWTBAHE W EBPOTIECKA CEPTUGHKALMA - EOOL, rp. Cr. 3aropa

Crp.10 o7 14 BAC EN 60439-1:2002 fMporvokon : N2 2-13-718 / 15.07.2013
NS Ha
NS Eguun- Merogun ofipazenya | PesynratH oT CToifHoCT M YcnoBua
o HawnmMeHoeaHve Ha Ha Ha CTaHAAPTH3K- no W3MUTRAHETO AONYCK Ha Ha
pen noKasarenn BEMIK- . paHu BX.-M3X. (Heonpegene- noxasarens rno W3MTBIHETO
YMHaTA perncrop HOCT) Meroga
CHabfeHu ¢ f1onnn- _
8.3.2.2 HATENHA MIONAS - T. 8223 718 M3NBLAHEHO 7.7431.3
. | H3MbNHEHO
MpunaraHe Ha BWK T. 1.3.2 0T
83.2.3 | usnwreaTenHo v T.8.2.23 718 MPOTOKON J aﬁfv;L;astllOV MCEL?:;';O
HanpexeHue N2 2a-13-718 f e
15,07.2013r.
Ocurypsisate Ha
HenpeKbCHATOCT Ha
8.3.3 AUMTHUTE BEpHTH - T.8.24.3 718 uanbnﬁem T.7.4.3.1.5 -
npu:
83.3.1 gf%%:i;igace cHeva - 7. 8.24.3 718 He ce npunara T..7.4.3.1.5.a -
Cremaemm 1
83.3.2 R - T. 8.24.3 718 He ce rpwnara T. 74.3.1.5.b -
MeTanHH pesbosn
83.3.3 | cveaunenvs 1 - T. 8.2.4.3 718 He ¢e npunara T. 7.4.3.1.5.c -
METANHU WapH¥pH
Knemy 3a cBLp3BaHe
8.3.4 | Ha BLHWWHY 3aWKTHI - T.8.24.3 718 - T.7.43.1.6 -
APOBOAHULN:
Knemure aa ca
8.34.1 | noaxoasim 3a MegHK - 7. 8,243 718 WU3MbRAHEHD T.7.43.1.6 -
NPOBOAHMLM
Beaxka mMsxoaHa Bepyra
fia »¥Ma oTAenHa
8.34.2 KIIeMa 33 SauvTeH - T. 8.24.3 718 W3NBAHEHO T.7.4.3.1.6 -
NMPOBOAHMK,
CeLpasaumre
cpeacTea Aa He
8343 WBMBAHABAT ADYTH - 1. 8.2.4.3 718 - M3MbAHEHO T.7.43.1.6 -
ByHKUMK
. CeueHue Ha
8.3.5 | sawuthute - T.8.2.4.3 718 He ce nrpunara Tl'a.g:»a?[;g -
NPOBOAHWLY
Wsnon3satie Ha
8.3.6 | Heu30oAMpaHu - T.8.24.3 718 M3NbIHEHD T.7.4.3.1.8 -
3dlUWUTHY NpOBOAHYLIN
WaronseaHe Ha
8.3.7 | 130AMpaHM 3aWMTHK - T. 8.2.4.3 718 He ce npunara 7. 7.4.3{1.9 -
NPOBOAHULM 7
CeyeHWe Ha nNposo- < g’ 7434 iﬂ
8.3.8 | AHMUM 33 M3paBHaAsa- - 1.8.24.3 718 He Ce npunara, .- ”».,\ agnﬁi;a A -
HE Ha [oTeHyManuTe Y R
3alTa ypes MepKH, B e N T i By &
8.4 | KouTO He ce nonzsar - T.8.243 718 \ “\ PNy & 17,43 2 -
33IUMTHK BEPHTH: AT i
3auTHo R
8.4.1 | enexrpuuecko - T:8.24.3 718 ﬂanbnt{qu T. 7.4.3.2.1 -
pasaensHe Ha Bepury :
MTbNHO 2auMTHO
8.4.2 . - 1. 8.24.3 718 He ce Npunara T.743.2.2 *
KoMnnekTysawure B
B | e 2T . T.8.24.3 718 He ce npmara/_: ¥
HWOHEH MaTepHan < /
8422 Ha a MapKUpoBKa - T.8.2.4.3 718 He ce npnnar(a“"

3a I Knac oTBbH

\n;

Pesynrarnre nocoveHit B HACTOSUMS fIDOTOKON C& OTHACAT CAMO 33 M3IUTBaHMA 05p&'36'l.£.

FpOTOKONBT OT HINHTBAHE MOXE 4a bbge BLITPOHIBERAEH CAMO HANOCTHO H C IIHCMEHOTO PAIPELIeH
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NABOPATOPIA “M3NNTBAHE HA MALWLWNHW, CbOPBXXEHKA U YCTPOUCTBA”
Kbt LEHTDP 3A U3NMUTBAHE W EBPOTIEMCKA CEPTUOVIKALVA — EOO[, rp. Cr. 3aropa

Crp. 11 0T 14

BAC EN 60439-1:2002

Itporoxon : N2 2-13-718 / 15.07.2013

N2
o
pen

HanMeHOoBAHNE HA
noKasartens

EnnHu-
na Ha
BEAU-

YiHata

Mertoan
CTRHAapTH3N-
paHu

N2 Ha
ob6pazeua
no
BX.~MU3X.
pPerucTLp

Pesyntart# oT

HINKWTBAHETO

(Heonpegene-
HOCT)

CroHHOoCT M Yonosua
AOMYCK HA Ha
rnoxasaTens no WINWTBAHETO
merona

84.2.3

ObeyBraTa Aa
W3nLpXa
MexXaHWuHuTE ,
ENEKTPUIBCKMTE U
TONNUHHATE
HaTOBapBaHWUA

7. 8,243

718

He ce npunara

T.7.4.3.2.2b -

84.24

(bByBKaTa Aa He
N03BONABA Aa C8
noaaear
TOKONPOBOANMU HACTH

T. 8.2.4.3

718

He ce npunara

T.743.2.2¢ -

8.4.2.5

338 BCWUKM I0CTBIHK
METanHy YacTV Aa ¢
OCHTYDH CTEMEH Ha
3awvTa = IP 3XD

T.8.2.7

718

He ce nphnara

1. 7.4.3.2.2d -

8.4.2.6

JOCTBIIHMTE  METAMNHMW
YACTY BbB
BBTPeWwHocTTa Ha KKY
A3 He ce cebp3Bar
Kbt 38lMTHE BEpUra

T. 8.24.3

718

HE Ce npwnara

T. 74.3.2.2¢ -

84,27

Mperpaga or
U30MaUKOHEH
Martepyan cpey
LOTUD RO
TOKOTIPOBOAMMY YaCTH
rpi OTBOpPEHA BpaTa
MM Kanak

T. 8.2.4.3

718

He Ce npunara

1.74.3.2.2f -

8.5

PazpexaaHe Ha
ENeKTPHYLCKH 3apaan

T. 8.2.4.3

718

H3MBIHEHD

T. /4.4 -

8.6

Kepuaopw 3a
obCnyxeaHe W
AOAREPXKaKe

718

He Ce npyinhara

T.7.45 -

8.7

Hocroen Ha
YITBAHOMOWERW AMlia
B KKY no Bpeme Ha
pabota

718

W3NbNHERO

T. 7.4.6 -

8.7.1

focTen 3a npernea v
APYTH NOAcoHH
Qnepauvy

718

WM3NBAHEHO

T. 74.6.1 -

8.7.2

focTun 3a
rioAAbLDKEHE

718

WU3MbNHEHD

1.7.4.6.2 -

8.7.3

Aocror noa
HanpexeH1e npr
K3BbPLIBAHE Ha

718

He Ce npvnara

pa3iumpeHue

9,

KOMYTAUKOHHH
ATIAPATHU U
KOMDNEKTYBALLA
W3OENKA,
MOHTHUPAHN B
KKY:

718

B

5

B

9.1

Wabop

718

W3NbHEHO

9.2

MoHTax;

718

9.2.1

JocyensocT

718

W3NbAHEHO

9.2.2

Bpeanu Bh3aeicTEMS

718

W3AbAHEHD |

9.2.3

Mpercagw

718

uanbnﬂeg-lo“’ Al

9.2.4

YCnosus B MACTOTO Ha
MOHTHMpaHe

718

Wafib eei;:fw

m{ coq

Pesyrrarure focoverH 8 HACTOALMA NPOTOKO €8 OTHACAT CaM0 38 HIHTBAHIUA ogpasel. \Q

{IpOTOKGABT OT H3THTBEHE MOKE A3 GbAe BbSIPONIBENAAH CAHD HAAIOCTHO M C HCHEHOTO aspezgeuheﬁz\

=
QHH‘%{ETK @ﬁ%,ﬁ § 12

S
el




NABOPATOPHS "M3NWTBAHE HA MALUWHW, CLOPBKEHHA U YCTPOMCTBA”
KbM LEEHTBEP 3A M3NWTBAHE K EBPONENCKA CEPTUOWKALIMSA — EOOA rp. CT. 3arapa

Crp. 1301714 . bAC EN 60439-1:2002+A1:2006 FAporokon : N2 2-13-718 [ 15.07.2013
N? Ha
N2 EQviHK- MeTtoaun obpazeya | PesynrvaTi oT Cro#HoCcT Yonosus
no HanMeHoBaHWe Ha 3a Ha CTaHOapTM3u- ne H3NUTBAHATO ACOYCH HA Ha
pen noxa3sarens Benu- paHn BX.~H3X. (Heonpegene- noKasarenst no H3INYUTBAHATO
YMHaTa pervcrsp HOCT) MeToRa

PasmMepn 1 abaBeRu
ABHHW Ha WKHRKWTE
1.2 | cucremn v - - 718 U3INBNHEHD T.78.2 -
W3071UpaHK
NPos0AHWLM
113 MosTax M cBbp3eaHe
) Ha [IPOBOAHMLMTE
Waonauwus Ha
11.3.1 fposogHuLmMTE
CshpaBatva U
1.3.2 CHaxaHna
MuHasaHe Ha
W3onvpaHyTe
11.3.3 | npoeoAHWYUY Kpait - - 718 W3MBJTHEHD T. 7.8.3.3 -
HEXZOMMPAHK aKTUBHA
YacT U OCTPY pudose
TTpOBOAHMYY KbM
11.3.4 | anapatv MOHTUPEHK - - 718 M3TbHHEHO T.7.8.34 -
Ha BPATW W4 Kanauu
1135 CreuHeHKs Ypes

- - 718 M3MBAHEHD T.7.83 -

- - 718 MénaneHo T.7.8.3.1 -

- - 718 W3MBAHEHO T.7.83.2 -

33M05BaHe - - 718 He ce npunara T.7.8.35 -
MoanbpxaHe Ha
NPOBOAHKLWTE B
i13.6 Mggrae: roli]emw - - 718 He ce npunara T.7.8.3.6. -
BubpaLMu
Cebp3BaHe Ha KieMa
11.3.7 | camo no eavH - - 718 H3MbAHEHD T.7.8.3.7 -
TIPOBOAHMK
3AXPAHBAILK
12, Eﬁzggoﬁbl:; - - 718 He ce npuAara T.7.9 -
CbOPBLIKEHMA:
M3mMeHeHus Ha
12.1 | BxogHute - - 718 He ce npunara T.7.9.1 -
HanpexxeHus
12.2 | MpeHanpexeHus - - 718 He ce npunara T.7.9.2 -
12.3 | ®opma Ha sunHaTa - - 718 He ce npunara T.7.9.3 -
BpereHHy v3MeHeRns
124 | Ha HaNPEXEHWETO K - - 718 He ce npunara T.7.9.4 -
Yecrorara (
EREKTPOMAIHWUTHA
13, [CBBMECTUMOCT - Npynoxerve H 718 - T.7.10 -
(EMC) :

13.1 j EMC obcranoeka: - - 718 - T. 7.10.1 -
13.1.1 | Obcranoeka A - 718 W3MbAHEHO 1.7.10.1 ) -
13,1.2 | O6craHoeka B - 718 HE ce npunara 7. 7.10.1 b} -

é"e e RN
HeoBX0AMMO oy
132 | Wenckeania 3a - - 718 o L 7.10.‘2\_ -
H3mMTE3HE crnacronog- | Ny N
Tom ay nb)Tla b N 2 E%’
13.3 | Tectose 3a EMC: - T.H.8.2.8 718 - TE RS R el F!;‘Q/cag-
YETOAUMBOCT CpeLy _ ; IR L= ] 3};\
13.3.1 CMyweHUS: T. HB8.2.8.1 718 \ N K . 3 _ 60% %
KKY, He coabpwalum L A Y T T )
13.3.1.1 enemmHHﬁ B‘;pm - T. H8.2.8.1.1 718 gEenneo s | - , 3@? Gials é\%\
KKY, copupatly j WA L FUZ R JZ:}
13.3.1.2 eneKTpOHLY BEpYIH T. H.8,2.8.1.2 718 He ca ﬁpinnara ; T{k M 5
Pesynrarire 10coqem 8 HACTORKMA NPOTOKON ¢ OTHACAT CaMO 38 HIIMTEaHNA 06pazel, } \"_’%W
HpoToxoanT or usnuiBare Mowe 43 ObJe BbIPOHIBENAAH CAMO HANOCTHO M C HIHCMEHOTO paspeticHie Ha JIABORATTE o
‘ Vo~ TGRS
124 z:;:/)




JNIABOPATOPKS “"M3NMUTBAHE HA MALLUMHIA, CbOPBXEHUS U YCTPORCTBA”
oM LIEHTBP 3A M3NWTBAHE W EBPONEHCKA CEPTUGUKALMA — ECOQ, rp. Cr. Baropa

J/ wx. Cr, Cpebpatos /

. Xpucros f

AP O
/ﬁ:f" TN

Crp. 1407114 BJIC EN 60439-1:2002 Mpotokon : N2 2-13-718 / 15.07.2013
N2 Ha
N2 EnuHu- Metoam obpazeuya | Peayntatmor |  CrofiHocT M Yanorna
1111} HaumeHOBaHWe Ha ua Ha CTaHAapTH3In- | no H3MMTEAHETO AOAYCK Ha Ha
pen noKasarens BEAr- PaHu BX.~M3X. (Heonpegene- MOKa3aTens no M3NNTBAHETO
4YHHaTa perucTep HocT) MeTona
WanbyeaHe Ha
13.3.2 CMYTICHASE: - 1. H.8.2.8.2 718 - T.7.10.4
KKY, He cbabpxatiu . _
13.3.2.1 e/IEKTOHHY BEpHTH 7. H.8.28.2.1 718 W3NBAHSHO T.7.104.1
KKY, coabpaly _ .
i3.3.2.2 ENeKTPOHHM BepHH T.H.8.2.8.2.2 718 He ce npynara 1.7.104.2
ONMUCAHME HA
BUAOBETE
ENEKTPUMECKK M3MLITHERO
14. CBBP3BAHMS HA - - 718 F Hc ::n:ﬁ]i;n;;m T.7.11 -
GYHKUMOHAJTHU P
EOQNHKLUN
NPOBENN M3NMNTBAHETO: 1. 7/‘/“’{—

- T
¢ ;
/s
Tt AT

ml cooud ||

PesyATatiie OCOYeHH B HACTOALIMA MPOTOKO/ C@ OTHACAT CAMO 33 M3IHTBaHHA o0pasey. 6/ s
[IpOTOKONBT OF MITHTBAHE MOXE J1a OBAE BLINPOMIBEXAAH CIMO HASIOCTHO M C IIMCHEHOTO DaSPEIUErE Ha  JTABOPATOPHATA
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NABOPATOPWA “MN3MWTBAHE HA MALLUHY, HA SBOAT | -
CbOPBXKEHMSI N YVCTPOUCTBA” A PerRe 101
xbM UEHTLP 3A M3MUTBAHE Y EBPOTIENCKA CEPTUDUKALNSA AABOEATOPS SA.

. M3UHTBAHE-
CEPTUDHKAT 3A

6000 rp. Crapa 3aropa MK 131 yn. Mxayctpuanta “2  www.ctec-sz.com AKPEJIMTALTHAA
' Ne 101 JIFE na A, BCA”

Heumbp 34 Hantiieane u

Esponeicen cepruduranun | ey 4359 42 630476; +359 42 620368; hakc +359 42 602377; ctec_limsu@abv.bg|  samizan no: 31.05.2014

NPOTOKO

OT U3NKTBaHEe
N¢ 2a-13-718 / 15.07.2013 r.

OBEKT HA M3NWTBAHE: KoMnneKTHi KOMyTaUWOHHY YCTPOHCTBE 3a HUCKO HanpexeHve
Enextpudecko Tabno , Tun — [TPT 12504/ 8x400A
(HAHEHOBBHHE Ha [DOAYKTE - THIL, MaPKa, BHA 1 4D.)

3AAIBUTEN HA U3NMUTBAHETO: ,Enextporent” 00/, rp. Codus, ya. “Maitop ['oprarnos” 9A,
Ten, 02/8381220 chake. 02/ 8130871

3aseka N@ 718 / 28,06,2013 .
(HAHMEHOBIHNE HE (DUPMATE-3aRBHTEN, BAPEC, TENEPOH, HOMED H 4313
Ha 3aRBxara 3a nanMraaHe)

METO/l 3A N3NMTBAHE: 5AC EN 60439-1:2002+A1:2006 KOMNAEKTHN KOMYTaLMOHHY YCTPOICTBA 38 HUCKO
HanpexeHne.Hacr 1t TUNOBO M3NWTaHW U YaCTHUHO TUNOBO
M3NUTaHK KOMIAGKTHIA KOMYTALMOKHY YCTPOINCTRa
(HOMED ¥ HAMMEHDBAHNE HE CTAHASPTHTE Wil BfIMHPEHITE METOAN)

RATA HA NOJIYYABAHE HA OBEKTA 3A W3NUTBAHE B JIABOPATOPUATA: 11.07.2013r.

KONWMUECTBO U3TNUTBAHW OBPA3LM: 1 6polt, &, N2 13-0250, 2013
(DACPHCH HOMED HE DOPAZLHTE, KOMMYECTBO HA NPOCHTE, 43T Ha MPOHIBOACTED)

FIPOU3BORMWTEN: ,Enekrporely” OO/, rp. Codua, yn. “Maiiop Foptanos” 9A,
(gmpra, TEProBCKa Mapra, adpec )

OBABEHW AAHHW: ObaseHo Hanpexervie U, — 230/400V
O0ABEHO HanpexeHre Ha usonauuaTta U — 690 V
OBABEHO MMMYNCHO U3RBXaHO Hanpexenve Ui, — & KV
QObsigeHa vectota f— 50 Hz
O6sBeH Homudaned Tok I, - 1250 A
TaBapurHy pasmepy — 1000 / 1800 / 720 mm
3alyuTa cpellly nopa)ieHue of en. Tok — I knac
CreneH Ha 3ammrta - IP 20 Ha npeaed NaHen v CTpaduum

OATA HA M3BBLPLUBAHE HA M3MWTBAHETO: 11.07.2013 - 15.07.2013r.
g

e Bk v W% §y % ; e ‘?f, :

EUNEE 3 R )i‘ gy 5

Pesy/ITaTiTe 10CoHerw B HACTOALLWS TDOTOKOS C6 OTHACS R CaMO'38 MATHTEGHISC SopEzel. \>

[TpOTOKONBLT OT M3MUTBAHE MOXE A3 OBAE Bb3IPOHIBEX/AH, -‘;fé‘@ hoCTHO M € mckeno
. Y

pazpeiierte Ha Aa6oparoprsTa R




JIABOPATOPHA “M3IINTBAHE HA MALLWHW, CLOPBYEHWA 1 YCTPONCTBA”
ibM LIEHTBP 3A UBMWTBAHE W EBPOMERCKA CEPTUOUKALINA — EOOR rp. Cr. 3aropa

[ PE3VJITATM OT VBNUTBAHETO :

Crp. 2014 BAC EN 60439-1:2002 fipotokon : N2 2a-13-718 / 15.07.2013 1.
N2 Ha
N2 Eanau- Meroan ofpa3eua j Pesynrtati oT CTOMHOCT M Yecnosua
no HaumMeHOBaHHE Ha 1a Ha craHpapTvsy- no MU3NMTBAHETO AONYCK Ha Ha
pen noxalartens Benu- paHu BX.-H3X. (Heonpepene- noKa3arens no M3NUTBRHETO
yKHarTa perucTep HOCT) MeToaa
SALMTA CPELLLY
NOPAWEHUE OT T.7.43
1- EHEKTPH‘IECK“ = T. 8.2‘4.1 718 = < 0'1 =
TOK
3awwmTa Cpewy T.74.3 .
1.1 VHAMDEKTES| AOTMD Q T.8.24.1 718 0,005 <0,1
WN30nayroHHU ' .
1.2 PaICTOAHNS 1 T.8.25 718 ; T.7.1.21
1.2.1 | npes Bb3Ayx mm 7.8.2.5 718 157 Tabmuua 14 > 5,5 -
NG NOBLXHOCTTA Ha ’
1272 yEoRAlMATa mm T.8.2.5 718 15.7 Tabnwua 16 > 11,0
Enekrpydecka
1.3 AKOCT Ha - 7.8.2.2 718 - T.7.1.23 -
U3QayuATa:
ManuTRaHE Ha
’ 300 < U < 690
0OBMBKM OT Tabnviua 10
1341 S~ v 7.8.2.2.2 718 - U= 3750V Mggi%o
Marepuan
Mpunaratie Ha :
132 | vanuTearento v 7.8.2.23 718 3750V 0 asf”;‘?aséov M;;i‘;f’
HanpexeHwe il
MmMnyncHo wsanpXaHo
Hamnpexerne Ha
frABHaTa Bepura
0T TOKOBOR,. HacT¥ A0 T 71232 U= 6 KV;
YacTyTe, NOANEXaLln o
133 | .13 3asemaBate kv T.8.2.2.6 718 72KV Iaﬁnwual 13 y 3 MbTH Fpes
-MEXAY OTBOPEH Uian=Usyso = 7,2 KV 1s
KOHTaKTV Ha
M3TErAREMA YacTH B HE ce npunara
paseAvHEHO Moo,
YMNYNCHO M3ABPXaHO
HanpexeHue Ha
MOMOLHY BEpHri T.7.1.2.3.3, a), - .
- 3axpaHBaHK o Tabn.13 Unmp= 6 KV;
134 gggsguo OT rNaBHata kv T.8.2.2.6 718 72KV Un=Uizm0 = 7,2 kY 3 i rpe3
- KOWTO He ce 1.7.1.233,b) 1s
3aXpaHBaT AMPEKTHO He Ce npunara TMpunoxenue G
0T I'/1aBHaTa_Bepura
M3MHUTIBAHE
YCTOMYNBOCTTA
HA 3ATIANBAHE W
PA3MPOCTPAHEHH T. 8.2.0;
2. EHAOMbHC - yhiaping 718 - -
HAMEXEHA HLA: TEC 60695-2-10 o
( YcTo{unBOCT Ha 5,
HeHOpManHa =
TOMAHHE W O BH) RS
. ‘-\‘ TINEMBKLT WK TIEeHe-
t=4st.=3s"+[" T0Ha obpazeua
MaTE: | O YSOIaLIOEEN T 8.2.9: WaracsaT cami BTERE CIE AGReNera
2.1 epviar, MONIEPHGELA - : Seiudy 718 Ao = game HaABS allikey X
TOKOBOAGILM YBCTV B IEC 60695-2-10 A sanansane’as £ 7559‘5;
# | Jluq
ONPEENEHO NONOXEHA e N %5
xapﬁm}{f// kbt e AC)
[l coaun sz
PeayardTiTe MOCOYEHH B HACTOSIHA MPOTOKON C€ OTHACAT CaMO 33 H3THTBAHHA ? pg‘seu. % t? 3
{TDOTOKONBT OT HINTBAHE MOXE 43 ObAe Bb3ITPOHIBENAAH CAH0 HASOCTHO H € fiH eHOTE,pAspegEte Ha FE60paToR
S
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JIABOPATOPWA “N3NNUTBAHE HA MALLIMHW, ChOPBLKEHNA W YCTPOACTBA"
KbM LIEHTHP 3A U3NUTBAHE ¥ EBPONENCKA CEPTUOMKALIMA — EQOL +p. Ct. 3aropa

Cp. 3074 BAC EN 60439-1:2002 Tporokon ; NQ 2a-13-718 / 15.07.2013 1.
N2 Ha
Ne EavHRn- Meroaw obpaseya | PeaynravH ot CToHHOCT # Yeonosus
o HaWmeHoBaHKe Ha La Ha CraHgapTian- no H3NuTBaHaTO Aonyci Ha Ha
pen noKasarensa BE&HM- pasu BX.~M3X. (Heonpepene- noKa3saTens no M3NUTRAHETO
YHHATA perucrp HOCT) Merofa
b=085%e=08 | ot i meene- HaKEHEH
2.2 Doy vacti or . T.8.2.9; 718 TO Ha 0Bpa3zeila ga A
: V2OMNALMOHEH MaTepyarn IEC 60695-2-10 HAtsa 2anangate wa | M3FACEAT CAMH B pan- (650 + 10) o
- XapTHAT KuTe Ha 305
CTEMEH HA
3. SALNMTA - 7.8.2.7 718 - T.7.2.1 -
CTeneH Ha 3almra Ha 7,827 IP 20 T.7.2.1.1
3.1 KKY 3a paBoTa Ha - BACEN 718 npejeH naden y1 T.7.2.1.2 -
3aKpuTO 60529+A1:2004 CTPaHHLM 2 1P 2X
CTenaH Ha 3aumTa Ha 1.82.7 1.7.2.1.3 (
3.2 KKY 3a paGoTa Ha - BIIC EN 718 - 5P 23 -
OTKPUTO 60529+A1:2004 =
CreneHTa Ha 3almra
Ha HanbiHO
BAC EN T.7.2.1.3
33 2apbpleHo KKY cnep - . 718 - -
MOHTaXE B MACTOTO 60529+A1:2004 =1P 34D
Ha eKCnnoarauMs
. tax= 30 °C ;
4, NPETPABAHWA: - T. 8.2.1 718 - T. 7.3, Tabnvua 2 I.-1250 A
________________________________________________________________________________________________________________________ 3-SR N
BrpaaeHu
4.1 KOMNNeKTyBam - T.82.1 718 - - -
__________ TS Y S S K SO R NS
Tos. Mpek. I[,=1250 A IEC 60947-2 :
A e ] A I I oL s <80 |
Tos.. Mpek. 1,=1250 A ;
OpraHu 33 pByHe IEC 60947-2 }
41.2 3a/lefcTRaHe Haona- K T.8.21 718 2 <50
oo f WhoHeH MaTEpMAn | e e e e
KneMu 3a BLHLWHK
4.2 nsoAvpaHw K 1.8.2.1 718 62 <70 -
oo flpoBomEMMM e an (
HensonupaHu WnHY ¥ _ _
B B A S D s oo IO NSO N
Oprahu 3a puuHo _ . _ ~
A | soneiicreane; | | ¢E2L | LA T S AU
J44) [ Ormeran K |__.%m821 | . L2 5: N S S35 | e
OF u3onaumoHeH )
A2 varepen | K | me2l 1 o G B
FOCTBTHU BBHLIHK . _ _ .
A5 | oomeenkanaue: | | &2 o
OT MeTanHu
B e A D T ot s
OT1 30nauKoHHK
4.5.2 NOBBPXHOCTH K T.8.2.1 718
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NABOPATOPUS “M3NNTBAHE HA MALLWHW, CLOPBXEHUS ¥ YCTPOACTBA”
kbM LLEEHTBP 3A M3NUTBAHE Y EBPOTIEVCKA CEPTH®NKALIUA — EOOJ, rp. C. 3aropa
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Crp. 4074 ’ Apotokon : N2 2a-13-718 { 15.07.2013 1.

Manon3saHy TEXHNHECKHM CPeACTBa:

Ha nocnefgHo
Ne HanmeHoBaHNe Tun TipouasoanTen NaentrdnLiN? Aara oA
KanuGpHpaHe
CHAUVIN
1. | KoMGunupan ypes CAG160 ARNOUX Ne 109096DBH) 08.07.2011 1.
16010173
®paHyus
2. | Uudpos MynTuMeTRD UNIGOR 390 LEM-ABcTpun PI 3288 08.07.2011r.
3. | Unchpos wyGnep - Kurait 090 30.10.2012 r.
4, | Knewos MynTHMep FLUKE 345 CALH 98060044 15.11.2011 r,
5. | MuorokaHanes TepMoMersp |  MT100TD-16 g HACACT 0420 06.12.2011
BAFAPUA
X TESTO 19.04.2012 .
6. | Ludpos TepMOXMTPOMETER 177-H1 FeptaHyst 01320300/902
NPOBE/TN M3MMUTBAHETO: 1. ‘,/é’f”"é"

/ wrox, Cr. CpebpaHos /
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Pezynrarire oCoyeHt B HaCTOSALHA IPOTOKOA ce OTHACAT CaMO 38 MIMTHTBAHIS 06pasel. S O DY Z
[IpOTOKONBT OT HIMTHTBAHE MOXE A4 OBAe BRINPOHIBEXAAH CaMO HAMOCTHO # C ITMCMEHOTO D Q‘pﬁ eHHE Ha F00paToOpUATE
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MUHACTEPCTBO

HA BBTPEIITHUTE PABOTU
I'TABHA JTUPEKIIUSY “IIBC”
Per. NVWONE 460 Fxs, Ne.
S b.. 5. 2009T.
10O
VIIPABUTEJIS HA

“BIIEKTPOLEIT EOOJ]
VIH)K. TEOPI' 'EOPTUEB
IP. CODUS, 1271

VIL “JPKEPMAH” Ne10 A

Kem sx. Ne 11C 170/13.02.2000 r.
Ko per.Ne FH 211/23.02.2009r. - HITATIEC
Koy Bx. Ne T1C 218/25.02.2009 1, — EC (

BeB Bpsska ¢ monbara Bu 3a cramosminero Ha I'JIIIBC, 0THOCHO ONpeCILIHE
CTCIICHTa Ha OTHEYCTOHYMBOCT Ha NpPOH3BEXAaHUTe 0T Bac GeTOHHH TpaHcdhopMaTopHy
noctose (BKTIT), Bu yBenoMaBame crueqHOTO!

CBriacHo NPUIIOKEHNTE POSKTHY MATePHAIH, OIpaKIallyTe CTEHH 1 IIOKPHBA Ca
cromatnobeTonny ¢ Jiebemuua 12cm. Ilperpammure CTeHY 33 OTHCIAHE HA KHIHATA 34
Tpanchopmaropa ot cheexrute Kuumu (HH u CpH) ca IpeaBuieHy OT TPHCIOSH MaHemT
(laMapuHa — MHHEpalHA BaTa — JamapmHa) ¢ fefenmma 80MM, ¢ TpaHHIA Ha

OTHEYCTOMHIMBOCT 72 MMHYTH, 3a KOHTO ¢ Ipuioxeno craposuue per.Ne ITO TIC
626/27.06.2006r. na I'JITIB3H,

ITo cmuchma Ha Tabmua Ne2 kem w5 ot Hapenba Ne2 za IICTH H'Hpmo&cemq
Ne3 Ha chiaTa Hapenda, KOHCTPYKTHBHUTE CICMEHTH (HOCEIIH CTeHH, HEHOCEITH CTeHH ¥,
TOKpUB) Ha upeasupeHuTe jBa Buga BKTII (BKTII 280/230/160cM ¢ BBHIIHO
obemyxsare 1 BKTIL- 340/240/220cM ¢ BETpemmHo 0GCIYyXKBAHE), CHOTBETCTBAT Ha
mHckBaprsiTa 3a [P crenen Ha OTHEYCTOMYMBOCT. '

I[HpeKTo

THTIEC. HAHC.2009
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E3 PA3MPE[ENEHVE B

3a yyacTie B npolegypa Ha AoroBapsaHe ¢ obsBRenne
3a CKJIIouBaHe Ha paMKOBO CrniopasymeHue 3a Bh3nnaraHe Ha oBuiecTBEHM NOPBLYKH

¢ npegmerT:

,JJOCTaBKa U MOHTaX Ha GeTOHOBY KOMNITEKTHU TpaHchopmaTopHu nocrose /EKTI/
PE®. N2 PPD 15-042
OBOCOEEHA NO3ULINA 2

KoMIiekTHI TpaHcthopMaTopHy noctose, GETOHOBY, 3a Hanpexenue go 20 kV, ¢ asa TpaHcgopmaropi 800(630)
KVA HacTpaHy, NpoXoguMn-0GCyXKBaHN OTBLTPE, CpenHu — T65

Mpunoxenve Ne 5
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ROMANIAN ACCREDITATION ASSOCIATION - RENAR

Bucharest, #18 Plugarilor Street , sector 4, zip code 040443
CIF RO 4311980

SEARFIRGS
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ACCREDITATION CERTIFICATE
No. L1004

Romanian Accreditation Association — RENAR, being recognized as National
Accreditation Body by OG 23/2009, herewith declares:

Research, Development and Testing National Institute of Electrical
Engineering — ICMET Craiova

Craiova, #118A Decebal Blvd., county Dolj

through
High Power Laboratory - (LMP)

satisfies the requirements of SR EN ISO/CEl 17025:20056 and is competent to
perform TESTING activities, as it is detailed in the Annex of the present accreditation
certificate.

This accreditation is valid provided that the accreditation criteria, as established by
the Romanian Accreditation Association — RENAR, are met continuously.

The present certificate includes Annex no. 1 (10 pages), which is an integrated part
of it. In order to check validity of the accreditation certificate, including the Annex,
please see RENAR's website, www.renar.ro.

Date of initial accreditation; 22.11.2010
The accreditation is valid until: 21.11.2014

GENERAL DIRECTOR PRESIDENT OF THE ACCREDITATION COUNCIL

Prof. PhD. Eng. loan POPES{QU ‘\.\
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Annex no. 1 to Accreditation Certificate no. LI 004
Issue Date of Annex no. 1: 22.11.2010

High Power Laboratory

Craiova, #118A Decehal Blvd,, county Daolj

Belonging to Research, Development and Testing National Institute of Electrical

Engineering —~ ICMET Craiova
No. | COBE Type / Name of test Material / product Reference documents
1 2 3 4
A TESTS FOR HIGH VOLTAGE ELECTRICAL EQUIPMENTS AND DEVICES
1 MAKING AND BREAKING
TESTS '
1. 1.1 Basic short-circuit test duties High voltage alternating-  |SR EN $2271-100/2009, point 6.106
(110, T30, T80, T100s, T100a}) current circuit-breakers | IEC 62271-100/2008, point 6.106
above 1 kV PT-03.01, Ed.2, rev5
2. 1.2 Critical current tests Migh voltage alternating- | SR EN 62271-100/2009, point 6.107
current circuit-breakers  $1EC 62271-100/2008, point 6.107
ahove 1kV PT-03.01, Ed.2, rev5
3. 13 Short-line fault tests High voltage altemnating- | SR EN 62271-100/2009, point 6.109 .
{L6O, L75, L9O0) current circuit-breakers | IEC 62271-100/2008, point 6.109
above 1 kY ©|PT-03.01,Ed.2, rev5
4, 14 Out-of-phase making and High voltage alternating- | SR EN 62271-100/2009, point 6,110
breaking tests current circuit-hreakers  |IEC 62271-100/2008, point 6.110
(OP1, OP2) above 1 kV PT-03.01,Ed.2, rev 5
5. 1.5 Rated line-charging breaking High voltage alternating- | SR EN 62271-100/2008, point 6111
current tests current circuit-breakers [EC 62271-100/2008, point 6.111
(LC1, LC2Y above 1 kV PT-03.01, Ed.2, revh
8. 1.6 Rated cable-charging breaking High voltage alternating- | SR EN 62271-100/2009, point 6.111
current tests current circuit-breakers | [EC 62271-100/2008, point 6.111
(CC1, CCY above 1kV PT-03.01,Ed.2, rev5
7. 1.7 Rated single or back-to-back High voltage alternating- SR EN 62271-100/2008,
capacitor bank breaking current | current circuit-breakers  |point 6.111
tests above 1kV IEC 62271-100/2008, point 6.111
(BC1, BC2) PT-03.01,Ed.2, rev5
8. 1.8 Transformer magnetizing High voltage alernating- | SR EN 62271-110/2009, chapter 2
currents switching tests current circuit-breakers  |IEC 62271-110/2009, chapter 2
above 1kV PT-03.01,Ed2 revh
9: 19 High voltage mofors swifching High voltage afternating- | SR EN 62271-110/2009, point 6.114
tests gurrent circuit-breakers IEC 62271-110/2009, point 6;1{4
ahove 1 kV PT - 03.01, Ed.2, rev.57 K
10 | 1.10 Checking electricai wear High voltage allernating-  |SREN 62271 100]@009 pongt@ TOB
{electrical endurance) current circuit-breakers  |and 6.112.-
above 1 kV IEC 62271 %15012008; lei'jt 8108
192 %
IBD\T 03. 01v EHQ rev5
.. (' 3\ 4
11 |11 Shunt reactor switching tests High voltage alternating- 1SR ENﬁ2271 110!2009 point 6.116
current circuit-breakers  |IEC 62271-1 1@2003}5@%6 115
above 1 kV PT-03.01, Ed.% Yov 5 2% kY
12 | 1.2 Single-phase and double earth High voltage altemafting- | SREN: 62221 100!2009 ﬁgu;tﬁ gos
fault tests current circuit-breakers % EC82275 ! 012(3081 péi ith: 1%%
ahove 1 kV @ /BT - 03, 14t

2,10V 5 3¢
" ~

(Ccﬁ)(@lﬁﬂ !
N /°

e
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1 A 2 3 4
13 | 113 Bus-transfer current swilching Atternating current SR EN 62271-102/2003, point 6.106
tests disconnectors IEC 62271-102/2001, cor. 1/2002,
cor.2/2003, cor.3/2005, point 6.106;
PT-03.01, Ed.2, revh
14 | 114 Induced currents switching tests | Alternating earthing SR EN 62271-102/2003, point 6.107
disconnectors 1EC 62271-102/2001,
cor. 1/2002, cor.2/2003, cor.3/2005,
point 6.107;
PT-03.01,Ed.2, revd
5 | 115 Verification of the making and High-voliage alternating | SR EN 60470/2003, point 8.102;
breaking nominal capacity current contactors - 1IEC 60470/1999, point 6.102;
PT-03.01, Ed.2, rev h
16 |1.16 Overload current switching tests | High-voltage altemating SR EN 60470/2003, point 6.103;
current contactors |EC 60470/1999, point 6.103;
PT-03.01,Ed.2, revd
17 (147 Making and breaking short-circuit | High-voltage alternating | SR EN 60470/2003, point 6.104;
currents tests current contactors IEC 60470/1999, point 6.104;
: PT-03.01, Ed.2, revh
18 [ 1.18 Verification of making and AC metal-enclosed SR EN 62271-200/2004, point 6.1071
breaking capacities switchgears and IEC 62271-200/2003; point 6.101
controlgears from 1kV up |PT-03.01, Ed.2, revd
to 52 kV
19 1.19 Tests for verification of making Earthing switches for SR EN 62271-102/2003, point 6.101
and breaking capacities voltage over 1 kV IEC 62271-102/2001, cor. 1/2002,
' o cor.2/2003, cor.3/2005, point 6,101
PT-03.01,Ed.2, revb
20 1120 Mainly active load current tests High voltage switchers for |SREN 60265-1/2003, point 6.101
(Sequence 1) voltage over 1KV IEC 60265-1/1998, cor.1/2000 point
(52 kV) 6.101;
PT - 03.01, Ed.2, rev5
21 1.21 Closed-loop distribution circuit High voltage switchers for |SR EN 60265-1/2003, point 6.101
curtent tests (Sequence 2a) voltage over 1 kV [EC 60265-1/91998, cor.1/2000 point
(< 52 kV) 6.101;
PT-03.01,Ed.2, revb
22 | 122 Line and cable charging current | High voltage switchers for | SR EN 60265-1/2003, point: 6. 101
tests {Sequences 4a; 4b) voltage over 1 kV [EC 60265-1/1998, _c 11‘2000 pomt
' (< 52 kV) 6.101; L :
PT - 03.01; )Ed 2; *r@‘i 57 W,
; ,qu 55,5 ‘h\&3 B
23 11.23 Short-circuit making current tests | High voltage switchers for |SR EN 60265 3!2{}03 ’pomts 101
{Sequence 5) voltage over 1 kV (< 52 [EC 6026 ‘31!1 98, cor.1/2000 point
kv) 6.101; \
PT-03.01, Ed 2,18¥0
e
24 (1.24 Earth fault current tests High voltage switchers for |SR EN 60265 ‘1!2003 poifit 4‘6‘3@01
(Sequence 6a) voltage over 1 kV [EC 60265 171998 \gor J}EOG.JO ‘point

(<52 kV)

revh5, ;T:- f
O

S
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1 2 3 4
25 1125 Cable and line charging current | High voliage switchers for [ SR EN 60265-1/2003, point 6.101
under earth faults tests voltage over 1 kV IEC 60265-1/1998, ¢or.1/2000 point
{Seguence 6b) (< B2 kV) 6.101;
PT-03.01,Ed.2, rev5
26 | 1.26 Making and breaking tests at the | High voltage alternating | SR EN 62271-105/2004, point 610121
rated short-circuit current current fuse-switch IEC 62271-105/2002, point 6.101.2.1
combination PT-03.01,Ed.2, rev b
PT-03.02, Ed.2, rev 5
21 | 1.27 Making and breaking tests at the High'voltage alternating | SR EN 62271-105/2004, point 610121
maximum breaking /2t current fuse-switch {EC 62271-105/2002, point 6.101.2.1
combination PT-03.01,Ed.2 revd
PT-03.02,Ed.2, rev5
28 | 1.28 Making and breaking tests at the | High voltage alternating [ SR EN 62271:105/2004, point 610121 '
rated fransfer current current fuse-switch |EC 62271-105/2002, point 6.101.2.1
combination PT-03.01, Ed.2, rev5
PT-03.02,Ed.2, revs
29 129 Breaking tests High voliage fuses over | SR EN 60282-1/2006, point 6.6;
(Test sequences 1,2,3} kv IEC 60282-1/2009, point 6.6
PT-03.02,Ed.2, rev5
30 | 1.30 Breaking tests t.ow volfage fuses SR EN 60269-1/2008, A1/2010 point
(Test sequences 1,2,3,4,5) 8.5
IEC 60269-1/2009, point 8.5
PT-03.02,Ed.2, revb
31 1.31 Breaking tests DC high voltage fuses UIC-550-OR-57 pct. 3.6
PT-03.02,Ed.2, revd
32 |2 SHORT-TIME WITHSTAND High voltage alternating SR EN 62271-100/2009, point 6.6

CURRENT TEST

gircuit breakers over 1

kv

IEC 62271-100/2008, point 6.6;
PT-03.03, Ed.2, revs

High voltage switches
over 1 kV

SR EN 60265-1/2003, point 6.6
[EC 60265-1/1998, cor.1/2000 point
6.6

| SR EN 62271-1/2009, point 6.6

[EC 62271-1/2007, point 6.6
PT-03.03, Ed.2, rev5, .

Alternating current
disconectors over 1 kV

"SR EN62271-102/2003 Point 6.6

IEC 62271-102/2001, cor.1/2002,

cor 212003 o0 31200506 5
PT -.03;03:8d 2, réub% &

AC metal - enclosed
switchgears and
controlgears {1-52 kV)

SR EN'62271:2D0/2004 point 6.8
IEG-52271200/2003, point 6.6;
PT-03.03)Ed.2, rev 5

Gas insulated metal
enclosed swifchgears
equal and over 72.5kV

SREN 62271-203/2004 poipt6:6—._

=

L5
e

[EC 62271-203/2003, poif 8:6"° 75,")

Ly

Oy

T o
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33 |3 SHORT-CIRCUIT CURRENT Partable equipment for | SR EN 612302009, point 6.6.
TEST earthing or earthing and |EC 61230/2008, point 6.6.
Short.c[muiting PT-03.18, Ed.2, revh
K ABILITY TO WITHSTAND THE | Power {ransformers SR EN 60076-5/2006, point 4.2,
DYNAMIC EFFECTS OF e inoail 1EC 680076-5/2008, point 4.2
SHORT-CIRCUIT TEST o dry PT-03.04,Ed.2, revd
SR EN 60076-11/2005, point 23
[EC 60076-11/2004, point 23,
PT-03.04, Ed.2, rev 5
Reactors SR EN 60076-6/2009 point 8.8.13
IEC 60076-6/2007, point 8.9.13
PT-03.22, Ed.2, rev 5
Line traps for AC power  |IEC 60353/1989, A1/2002, point 19.4
systems PT-03.22, Ed.2, rev 5
5, INTERNAL ARC TESTS :
35 51 Tests under arc conditions due to | AC metal - enclosed SR EN 62271-200/2004, Annex A
internal fault switchgears and control  |IEC 62271-200/2003, Annex A
gears from 1 kV upto 52 |PT-03.07, Ed.2,revd
kv N
Gas insutated metal SR EN 62271-203/2004, point 6.106
enclosed switchgears IEC 62271-203/2003,
equal and over 72,5kV. | point 6.106
PT-03.07, Ed.2, revd
Prefabricated substation | SR EN 62271-202/2007, Annex A
IEC 62271-202/20086, Annex A
Current transformers SR EN 60044-1/2002, A1/2002,
A2/2003
L [EC 60044-1/2003
Voltage transformers SR EN 60044-2/2003, A1/2003,
A2/2003
IEC 60044-2/2003
PT-03.07,Ed.2, revh
¥ |52 AC power arc tests Insulator strings with a SR EN 61467/2008
nominal voltage greater  {IEC 61.467!2008
than 1000 V PT 03; 23, Edj revs
o b i %
37 |53 Short-cireuit tests Surge arresters iiﬂ SR’EN 505)99 112002 A1/2003 point
NS 18 75“ e
.J’ A ‘5 » 47
- ¢ {1 50699-1/1969, point 87
I SREN 60099-412008, A1/2007,
LAY T |A22009 point 87 e e,
ST |IEC 60099 42009, pomt g7 5
%
. j ¥ ?:
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38 |6 TEMEPERTURE-RISE TESTS

High voltage aliemnating
current over 1 kY

SR EN 62271-100/2008, point 6.5
IEC 62271-100/2008, point 6.5
PT-03.06,Ed2,revd

Switches for rated
voltages above 1 kV

SR EN 60265-1/2003, point 6.5
|EC 60265-1/1998, cor.1/2000, point
6.5

PT-03.05 Ed2 revh

Current transformers

SR EN 60044-1/2002, A1/2002,
A2/2003 pet.7.2

IEC 60044-1/2003, point 7.2
PT--03.05, Ed.2, rev b

High vollage fuses

SR EN 60282-1/2008, point 6.5
[EC 60282-1/2009, point 6.5
PT-03.05,Ed.2, rev5

Alternating current
disconnectors ahove 1kV

SR EN 62271-102/2003, point 6.5
IEC 62271-102/2001, Corr1/2002,
Corr.2/2003, Corr,3/2005, point 6.5.
PT - 03.05, Ed.2, rev 5

Insulated bushings

SR EN 60137/2008, point 25
IEC 60137/2008, point 25
PT-03.05,Ed.2, rev5

|| High voltage alternating

current contactors

SR EN 60470/2003, point 6.5
|EC 60470/1959, point 6.5,
PT- 03,05 E£d.2, revbh

AC metal - enclosed
switchgears and
controlgears for rated
voltages above 1kV and
up to and including 52 kV

SR EN 62271-200/2004, point 6.5
IEC 62271-200/2003, point 8.5
PT-03.05,Ed.2, revb

(as insulated metal
enclosed switchgears for
rated voltages equat to

SR EN 62271-203/2004, point 6.3
IEC 62271-203/2003, point 6.3
PT-03.05, Ed.2, rev 5

T

and above 72,5 kV
Inductive voltage SR EN 60044-2/2003, A1/2003,
transformers A2/2003, point 8.1

IEC 80044-2/2003, point 8.1

PT-03.05 Ed.2, revd
Capacitor voltage SR EN 60044-5/2005, point 9.1
transformers IEC 60044-5/2004, point 9.1

PT-03.24, Ed.2, rev 5
Power transformers SR EN 60076-2/2002, point 5

s inail |EC 60076-2/1993, point b, Corr.
1/1 997
6[5076 772005
- § 0316 Ed.2, revd
e d REN §0076-11/2005, point 21
LS "‘*i | [EG 6’@0]%1*1/2004 pomtf‘*@?f:,‘;x
\“ ’xPT\—0316 Ed.2, rev§ = 1%,
Prefabncated sulis1atons\ SRE }22?13 2.'200? point 63% 13
RN 'IE ﬁgg d2/2008, pomtﬁ:,f
RGN 1316, Ed Vb7
N "i comwt o
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¥/ T INTER-TURN OVERVOLTAGE | Current fransformers SR EN 60044-1/2002, A1/2002,
TESTS A2/2003, point 8.4
IEC 60044-1/2003, point 8.4.
PT-03.26, Ed.2, rev 5
40 | 8. MECHANICAL ENDURANCE
High voltage altemating SR EN 62271-100/2008, point 8.5
gircuit breakers above |EC 62271-100/2008, point 6.5
1kV PT-03.06, Ed.2, rev b
High voltage swifches SR EN 60265-1/2003, point 6.102
over 1 kV [EC 60265-1/1998, Corr.1/2000 point
6.102; PT - 03.06, Ed.2, rev §
Afternating current SR EN 62271-102/2003, point 6.102
disconnectors over 1KV | [EC 62271-102/2001, Corr/2002,
Corr.2/2003, Corr.3/2005, point 6.102
PT-03.06,Ed.2, revd
High voltage alternating | SR EN 60470/2003, point 6.101.2
current contactors IEC 60470/1999, point 6.101.2
. PT -03.06, Ed.2, revh
B SPECIFIC TESTS FOR LOW VOLTAGE SWITCHGEAR AND CONTROLGEAR
B1 TESTS FOR AUTOMATIC BREAKERS
9. TEST SEQUENCE :
General operational
characteristics
41 |91 Tripping limits and characteristics | Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear 1EC 60847-2:2006, A1/2009, point
Automatic breakers 8331
PT-03.32, Ed.2, rev.0
41 192 Dielectric properties Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear |EC 60947-2:2006, A1/2008, point
Automatic breakers 8332
PT-03.32, Ed. 2, rev. 0
43 183 Mechanicat opération and 1 Low voltage switchgear | SR EN 60947-2:2007, A1/2010
operational perfarmance capability |-and controlgear IEC 60947-2:2006, A1/2009, point
: Automatic breakers 8.3.3.3; PT-03.32, Ed.2, rev. 0
4 194 Overload performance {where Low voltage switchgear | SR EN 60947-2:2007, A1/2010
applicable) and controlgear |EC 60947-2:2006, A1/2008, point
Automatic breakers 8.3.3.4; PT-03,32, Ed.2, rev. 0
45 |95 Verification of dielectric withstand | Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear 1EC 60947-2:2006, A1/2009, point
Automatic breakers 8.3.3.5: PT-03.32, Ed.2, rev. 0
46 |96 Verification of temperature-rise Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear IEC 60947-2:2006, A1/2009, point
Automatic breakers | 8.3:3.6; PT-03.32, Ed.2, revi0
47 197 Verification of overload releases Low voliage switchgear | SR EN 609472 2007 A1I201O
and controlgear IEG 6\0?43;2 20 g, Ajll20 ~sposnt
Automatic breakers | 8.3.1PT-03,39, 2
48 198 Verification of undetvoltage and Low valtage switchgear. | SREN 60 947@2‘@07’75(1!2010
shunt releases and controlgear ‘ IECH 60§ 2’2006 A1/2009, point
- _“;3“,“ e Autornatic breakers ‘8“3«3 8
A AN , PT-03.32, Ed.2, rev. 0
45 199, '.,HXSHf ication of the main contact Low voltage switchgear | SR EN 60947-2:2007, A1/2010
o E\:»%i - dosition (where applicable) and controlgear {E 4609@2@6})@ A1/2009, point
A _ Automatic breakers 23‘2-9 \ﬁ’\
70332542 60

Pag. 6/10
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10 TEST SEQUENCE II:
Rated service short-circuit
breaking capacity .
50 | 104 Rated service short-circuit breaking | Low voltage switchgear | SR EN 60947-2:2007, A1/2010
eapacity and controlgear IEC 60947-2:2006, A1/2009, point
Automatic breakers 8.3.41
: PT-03.32, Ed.2, rev. 0
51 10.2 Verification of operational capability | Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and coniroigear IEC 60947-2:2006, A1/2009, point
Automatic breakers 8342
PT-03.32, Ed.2, rev. 0
52 1103 Verification of dielectric withstand | Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear IEC 60947-2:2006, A1/2009, point
Automatic breakers 8.34.3
PT-03.32, Ed.2, rev. 0
53 | 104 Verification of temperature-rise Low voltege switchgear i SR EN 60947-2:2007, A1/2010
and controlgear IEC 60947-2:2006, A1/2009, pomt
Automatic breakers 8.3.4.4
- PT-03.32, Ed.2, rev. 0
54 (105 Verification of overoad releases Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear |EC 60947-2:2006, A1/2009, point
Automatic breakers 8.3.4.5
PT-03.32, Ed.2, rev. 0
11 TEST SEQUENCE lII
Rated ultimate short-circuit
breaking capagcity
B5 1114 Verification of overoad releases Low voltage switchgear | SR EN 60947-2:2007, A1/2010
- and controlgear IEC 60947-2:2006, A1/2008, pomt
Automatic breakers 8351
: PT-03.32, Ed.2, rev. 0
5 {112 Rated ultimate shori-circuit Low voltage switchgear | SR EN 60947-2:2007, A1/2010
breaking capagity and controlgear |EC 60947-2:2006, A1/2009, point
Automatic breakers B.3.5.2
. . ‘ PT-03.32, Ed.2, rev. (
57 113 Verification of dielectrc withstand | Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear IEC 60947-2:2008, A1/2008, point
Automatic breakers 8.3.5.3
o PT-03.32, Ed.2, rev. 0
58 1.4 Verification of overload releases Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear IEC 60947-2:2008, A1/2009, point
Automatic breakers 8354
PT-03.32, Ed.2, rev. 0
12 TEST SEQUENCE IV:
Rated short-time withstand
current
59 | 121 Verification of overload releases Low voltage switchgear { SR EN 60947-2:2007, A1/2010
and controlgear [EC 60947-2:2006, A1/2009, point
Automatic breakers 8.3,6.1

. 8T033\> Ed.2, rev. 0

-

Low voltage switchge r"\

and controlgear‘ ;,3%

Automguc p;qu £t

1 .}’x

SRIEN Q847-2:2007, AT/2010
| IEC §00473:2006, A1/2009, point
8362
§ B703.32, Ed. 2,,r"‘ . ”ﬂ;\

L ok i 3 3,

kY 5\, L

\J L

e

l‘Wl'-{’gag TI 0
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61 1123 Verification of temperature-rise Low valtage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear IEC 60947-2:2006, A1/2008, point

Automatic breakers 8.3.6.3
P1-03.32, Ed.2, rev. 0
62 t124 Shart-circuit breaking capacity at Low voltage switchgear | SR EN 60947-2:2007, A1/2010
maximum short-time withstand and controlgear |EC 60947-2:2006, A1/2008, point
current Automatic breakers 8.3.6.4
PT-03.32, Ed.2, 1ev. 0
63 | 125 Verification of dielectric withstand | Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear |EC 60947-2:2006, A1/2009 point

Automatic breakers 8365 :
.| PT-03.32, Ed.2, rev. 0

64 | 126 Verification of overload releases Low voltage switchgear | SR EN 600947-2:2007, A1/2010
' and controlgear |EC 60947-2:2006, A1/2009, 8.3.6.6
Automatic breakers PT-03.32, Ed.2, rev. 0

13 TEST SEQUENCE V:
Performance of integrally fused
circuit-hreakers
13.1 Phase 1
65 |[13.1.1 Short-circuit at the selective limit Low voltage switchgear | SR EN 60947-2:2007, A1/2010
current “ | and controlgear | 1EC $0947-2:2008, A1/2008, point

Automatic breakers 8371
PT-03.32, Ed.2, rev. 0
66 |13.1.2 | Veiification of temperature-rise Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear IEC 60947-2:2008, A1/2008 point
Automatic breakers 8.3.7.2
: PT-03.32, Ed.2, rev. 0
67 11313 | Venfication of dielectric withstand | Low voltage switchgear | SR EN 60947-2:2007, A1/2010
and controlgear IEC 60047-2:2006, A1/2008, point
‘Automatic breakers 8.3.7.3

PT-03.32, Ed.2, rev. 0

13.2 Phase 2 -
88 1321 Varification of ovetload releases Low voltage swiichgear | SR EN 60947-2:2007, A1/2010
and controlgear IEC 60047-2:2006, A1/2009, point
Automatic breakers 8374

PT-03.32, Ed.2, rev. 0
60 113.2.2 | Short-circuit at 1,1 times take-over | Low voliage switchgear | SR EN 60947-2:2007, A1/2010
current - and confrolgear IEC 60947-2:2006, A1/2009, point
Automatic breakers 8.3.7.5
PT-03.32, Ed.2, rev. 0
70 11323 | Shortcircuit at ultimate short-circuit | Low voltage switchgear SR EN 60947-2:2007, A1/2010
breaking capacity and controlgear [EC 60947-2:2006, A1/2009, point
Automatic breakers 8.3.7.6
PT-03.32, Ed.2, rev. 0
71 (1324 | Verification of diglectric withstand | Low voltage switchgear | SR EN 60947-2:2007, A1£2010
and controlgear IEC 60947-2:2006,.A1/200, point
Automatic breakers 8.3.7.7 T "

e AN
PT-03.32,Ed.2 Tev. Oy B8,
72 {4325 | Verificaion of overload releases | Low voltage switchgear _SREN.50947°2,2007, A112010
_,fﬁ‘gf:\.;\-_., din ;};\H and controlgear |éQj6b9_4§2'%GbBEA1",2®9s point
[ C) Automatic breakers 2.33‘)8\{‘\ P
’ | BR08.32, Ed2, rev. 0 < 7
) \5 e ! ! P\

o o
e
1 COA
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B2 TESTS FOR SWITCHES, DISCONNECTORS, SWITCH-DISCONNECTORS AND FUSE-
COMBINATION UNITS
14 TEST OF BREAKING AND
MAKING CAPACITY
7311441 Test of making and breaking Low voltage switchgear |SR EN 60947-3/2009,
capacities and controlgear: |EC 60947-3/2008, point 8.3.3.3
brakers, switch-fuse PT - 03.33, Ed.2, revQ
combination
74 14,2 | Operaticnal performance test Low voltage switchgear JSR EN 60947-3/2009, point 8.3.4.1
’ and controlgear: 1EC 60947-3/2008, point 8.3.4.1
brakers, switch-fuse PT-03.33, Ed.2, rev(
combination
75 1143 Test of short-circuit breaking Low voltage switchgear |SR EN 60947-3/2009, point 8.3.5.2
capacity and controtgear: IEC 60947-3/2008, point 8.3.5.2
brakers, switch-fuse PT -03.33, Ed.2, rev{
combination
76 | 144 Test of fuse protected short-circuit | Low voltage switchgear |SR EN 60247-3/2008, point 8.3.6.2.1
making and controlgear: |EC 60947-3/2008, point 8.3.6.2.1
brakers, switch-fuse PT-03.33, Ed.2, rev 0
combination .
77 |15 SHORT-TIME WITHSATND Low voltage swifchgear |SR EN 60947-3/2009 point 8.3.5.1
CURENT TEST and controlgear: IEC 60847-3/2008 point 8.3.5.1
brakers, switch-fuse PT-03.33, Ed.2, rev {
combination
8 |16 TEST OF TEMPERATURE-RISE | Low voltage switchgear |SR EN 60947-1/2008, point 8.3.3.3
and controlgear: JEC 60947-1/2007, point 8.3.3.3
brakers, switch-fuse SR EN 609847-3/2009 point 8.3.3.6
combination IEC 60947-3/2008 point 8.3.3.6,
. PT - 03.33, Ed.2, rev 0
B3 TESTS FOR CONTACTORS AND MOTOR-STARTERS
17 TEST SEQUENCE 1
79 [ 171 Verification of temperature-rise Electromechanical SR EN 60947-4-1:2001, A1:2003,
: contactors and motor- | A2:2006
starters iEC 680947-4-1 2009, pOInt 9333
PT-03.34, Ed.2, rev 0
80 | 17.2 Veiification of operation and Electromechanical SR EN 60947-4-1:2001, A1:2003,
operating limits contactors and motor- | A2:2006
: starters |EC 60947-4-1:2009 point 9.3.3.1,
9332
PT-03.34, Ed.2, rev 0
81 | 173 Dielectric strength verification Electromechanical SR EN 60947-4-1:2001, A1;2003,
contactors and motor- | A2:2006
stariers IEC 680947-4-1:2000 pomi 9334
PT-03.34, Ed.2, rev (
18 TEST SEQUENCE 2 )
82 | 1841 Verification of rated making and Electromechanical SR EN 60947-4-1: 2001 A(2003
breaking capacities, change-over | contaclors and motor- | A2:2006
ability and reversibility (where starters tEC 60947 4 1§2Q09ppo %33 3.5
e | @Dplicable) PT 0334 E:d 2[e V\ t\
8351 18.2 < /Venf cation of conventional Electromechanical "-, SR EN\?Q’QM\?&'T:ZUD? A1:2003,
; Ay Gpefaﬂonai performance contactors and motor-"
15 5 starters JEC 80047-4- I1f2 Qppoinfg\x
PT - 03.34, ]';‘ldiz rev 0

(‘DC’HSII_, “"!




Annex no. 1 to Accreditation Certificate no. LI 004
Issue Date of Annex no. 1: 22,11.2010

Ne. | CODE Type | Name of test Material f product Reference doclments
1 2 3 4
19 TEST SEQUENCE 3
84 1191 Verification of performance under | Electromechanical SR EN 60947-4-1:2001, A1:2003,
short-circuit conditions contactors and motor- | A2:2006-
starters IEC 60947-4-1:2009, point 9.3.4
PT-03.34, Ed.2, rev0
20 TEST SEQUENCE 4
(applicable to contactors only)
85 | 201 Verification of ability to withstand Electromechanical SR EN 60947-4-1:2001, A1:2003,
Overload currents contactors and motor- | A2:2006
starters 1EC 60947-4-1:2009 point 8.3.5
PT-03.34, Ed.2, revd
B4 TESTS FOR ENCAPSULATED BARS AND LOW VOLTAGE ASSEMBLIES
8 |21 SHORT-TIME WITHSTAND Low voltage SR EN 60432-1/2001, A1/2004, point
CURRENT TEST encapsulated bars and  |8.2.3
assemblies (distribution |IEC 61439-1/2009, point 8.2.3
hoxes, screened SR EN 60439-2/2001, A1/2008 point
entries, measurement  18.2.3
and protection blocks) | IEC 60439-2/2005 point 8.2.3
PT-03-03, Ed.2, revh
87 |22 TESTS FOR TEMPERATURE- Low voltage SR EN 60439-1/2001, A1/2004, point
RISE encapsulated barsand  |8.2.1
assemblies [EC 61439-1/2009, point 8.2.1;
SR EN 60439-2/2001, A1/2006 point
8.2.1
|EC 60439-2/2005, point 8.2.1.
PT-03.05, Ed.2, rev 5
C INDIVIDUAL TESTS FOR POWER TRANSFORMERS
23 INDIVIDUAL TESTS
88 | 231 Measurement of winding resistance | Power transformers SR EN 60076-1+A11:2001,
A1:2003, A12:2003
IEC 60076-1:2000, point 10.2
PT-03.16, Ed.2, rev b
89 232 Measurement of voltage ratio and | Power transformers SR EN 60076-1+A11:2001,
check of phase displacement A1:2003, A12:2003
IEC 60076-1:2000, point 10.3
, PT-03.16,Ed.2, rev 6
80 |233 | Measurement of short-circuit Power fransformers SR EN 60076-1+A11:2004,
impedance and load loss A1.2003, A12:2003
) IEC 60076-1:2600, point 10.4
PT-03.16,Ed.2, rev 6
91 234 Measurement of no-load foss and | Power transformers SR EN 80076-1+A11:2001,
sureent A1:2003, A12:2003 ,
IEC 60076-1:2000, point 10.5
PT-03.16, Ed.2, rev 6
End of document
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BKD 150
Bayonet Cable Bushing




Bayonet Cable Bushmg

System BKD with its bayo-~
net reception consists of a
sealing collar which is
designed as single or double
collar and can be assembled
into packages by means of
the frames around the
collar to be imbedded flush
into the concrete of the
formwork. The frame is
provided with nail holes
for fixing with stud nails.

In order to prevent voids

the bayanet cable bushing
must be completely en- (
closed by concrete.

When using individual
packages the direction .
of installation has to be
determined with the
principal or planner prior
to concreting.

BKD 150 sealing collars
will be supplied fitting to
the wall thickness of the
structural works and are
inserted flush into the
formwork. (£ = wall thick-
ness in mm)

BKD 150 is provided with
protective foils and sealing
caps. Thus the interior of
the sealing collar stays
clean during instaltation

System BKD 150 with jts
bayonet catch fulfils highest
requirements and offers a
technology for quick and
simple installation,

B> Bayonet cable bushing BKD
1 150 is suitable for the ap-
plication of various sealing
techniques. The standard
design is supplied with heat
shrink~on sleeves. As an

option, sleeves are also : '
; . A and is gas- and presswater (
?va}f‘ta_ble llgold shrink-on tight immediately after

echnique K. concreting.

BKD 150 system cavers
have the suitable bayonet
connection offering a
technology,fo qumk and
SImple,m Ian n which is
p g, TEOCTRSnn fmlshcj \%_; %‘/{1@2@
B For special applications and - 't\,a 1f

requirements please contact sl T

our technical department.

B> Bayonet cable bushing BKD
150 offers compatibility
with other systems and is
prepared for numerous
special solutions.




Bayonet Sealing
Collars

Single Sealing Collar

suitable for connection of a system caver
or system KSS on one side. Applicable for
3 wall thickness fram 60 mm. Direction
of installation has to be determined!

%x prder na.; BKD 150-K/L
(L} = wall thickness in mm

Single Sealing Collar with pipe
connection plug-type sleeve
Svitable for connection of a system
cover or system KSS on one side.
Other side for direct connection of 3
smooth-walled cable protection tube
with an outside diameter of 110, 125,
“140, or 160 mm.

Minimum wall thickness 200 mm.

% grder no.; BXD 150-SMB~110f{L}
BKD 150-SMB-125{(1}
BKD 150~SMB-140/(1)
BKD 150-SMB-160f(1}

{L) = wall thickness in mm

Also available as single sealing collar
with pipe connectien glue-in sleeve
8 grder no. e.0.;

BKD 150-K84B-110/{1)

Stainless Steel Flange Seahng Callar
suitable for sealing to DIN 181985
part 9 {integral [ slip-on type flange
design for black basement lining). On
both sides connection of system
cover ar system KSS possible.

Also available as package (flange
plate). Flange diameter 500 mm

Minimum wall thickness 160 mm

A order no.: BKD 150-KF2/(L)
{L) = wall thickness in mm

Double Sealing Colfar
Suitable for connection of a system cover
or system KSS on both sides. Applicable
for a wall thickness from 140 mm.

& order np.; BKA 150-K2/L
{L) = wall thickness in mm

Angular Seahng Co[lar

suitable for cables laid at an angle of
30°, 45° or BO® from any direction.
With auxiliary frame and polystyrene
wedge, Single or double sealing collar
also available as package.

Minimum wall thickness 250 mm.

% order no.:
Angular Single Sealing Collar
BKD 150-S20-K/{L)
BKD 150-545-K/{1)
BKD 150-S60-K/{L)
& order no.:
Angular Double Sealing Collar
BKD 150-530-K2{(L}
BKD 150-545-K2/(1)
BKD 150-560-K2/(L)

{L) = wall thickness in mm

Aluminium Flange Sealing Collar AF
suitable for sealing in front of dia-
mond tipped drilled holes in walls or
ceilings. Supplied with flange gasket,
protective cover and fastening cle-
ments, Connection of a system cover
or system KSS possible. Diameter of
diamond tipped drilled hole max. 150
mm. Flange 235 x 235 mm.

%2 order no.: BXD 150-AF 235
{L) = wall thickness in mm

BKD 150 sealing collars are
undivided plastic elements
which will be supplied
fitting to the wall thick-
ness to be imbedded flush
into the concrete of the
formwork.

Upon supply each sealing
collar is provided with 2
closed cover and is thus
gas- and presswater tight
immediately after concret-
ing. Permanent sealing
towards the concrete is
ensured by the novel
expansion sealing system,

Single sealing collars can
be plugged together next
to each other or one on
top of the other. These
packages create ,check
holes™ which allow sub-
sequent control of the
concrete compaction.

The frame is provided with
nail holes for easy fixing of
the sealing collar to the
formwork. The inner dia-
meter of the sealing collar
is 150 mm

Connection technology
BKD 150 is characterized
by easy installation and the
bayonet type joining be-
tween sealing collar and
system cover.

Bayonet
System Covers

System cover with 1 connection piece
and appropriate shrink-on sleeve,

Design for 1 cable
of diameter 34 - 108 mm

2 order no.: BKD 1608-D1/110
design for 1 cable

of diameter 26 - 78 mm

% order no.; BKD 150-D1/80

System cover with 3 connection pieces
and 3 shrink-on sleeves, Suitable for
3 cables of diameter 21 - 56 mm.
Several joint boxes AK or scaling
plugs VS 80 (as blind cover) are
available as accessory.

2% order no.; BKD 150-D3/60

System cover with 8 connection pieces
and 4 shrink-on sleeves, 4 connection
pieces are closed upon supply and
can be opened when necessary.
Suitable for max. 4 cables of dia-
meter 7 - 23 mm and max. 4 cables
of diameter 12 - 33 mm.

&% prder no.; BKD 150—DB]35]25

A set of spema[ thegna! sleeves for
the subseque?tly opgn connegtion
pltctj ifvév‘g ab!p asateessary,
'?ez-\urq:[ uoﬁBKﬁ 15{):2? Jer=Ds
;"a ! ‘} . M"f”
% Y }1‘ “ ‘ ,..—

We provide replacements for a!] paxts \lg‘hu}h L‘re‘lmpa&r&d in their function
due to faults in the matesial, No rdp! camen{,for defects that are due to
transgert or storage or result from fa Ity précessing or installation or the
effects thereof, Our specifications are based on the current state of the art.
Subject to technical modifications. Due to the amount of ppssLbje influen-
ces during instaliation and agplication cur spemf’ca"p df{‘nﬁt

processors and users from checking and testing ﬂ? ma crialthe e]y%‘

N COPUY




System Cover with Sleeve
for connection of a cable protection

tube with an outside diameter of 80,

110, 125, 140, ar 160 mm.

Sealing by means of provided shrink-

on sleeve.

% prder no.: BXD 160-0M 80
- BKD 150-DM 110

BKD 150-DM 125

BKD 150-DM 140

BKD 150-DM 160

System Cover

with 1 thick-walled connecticn piece

and appropriate shrink-on sleeve,
Suvitable for 1 cable of diz. 60 - 158
mm or for the connection of a cable

protection tube of max. 160 mm out-

side diameter.
% order no.; BKD 150-D1/160

System Caver with Plug-type Sleeve

for connection of 3 smooth-watled

cable protection tube with an outside

diameter of 110, 125, 140, or 180
rar. Sealing by means of sealing lip
in the plug-type sleeve.

%, order no.: BKD 150-DSM 110
BKD 150-DSM 125
BKD 150-D5M 140
BKD 150-DSM 160

[nstead of using & system cover it is
also possible to connect flexible
cable protection hose systems. For

further information see Systems KSS.

Accessory

BKD 150 system covers
offer various possibilities for
sealing cables and cable
protection tubes. They are
screwed in manually and
tightened by means of the
installation spanner G3S
prior to laying the cables
into a BKD 150 sealing
collar or a BKD 150 alumi-
nium flange AF 235, Several
shrink-on technigues are
available for sealing occu-
pied cover connection
pieces. {Standard desigh
with heat shrink-on sleeves).

Unused cover connection

pieces are sealed with seal-
ing plugs and can be subse-
quently used as spare ducts,

Three-finger Joint Box AK

(eat shrink-on technigue) for sealing

3 cables in onz cover connection piece, -

% grder no,; AK 35-3F-12/2
for caver BKD 150-D8/35/25 and
cables with an outside dia. of
2-12mm

2, grder no.: AK 50-3F-22/5

Articulated Face Spanrier GSS
with adjustable Jeq. Suitable for
mounting all system covers and K55
Systems.

2% order no.: GSS

for cover BKD 150-D8/35/25 and
cables with an eutside dia. of
5-22mm

%, order no.; AK 75-3F-29/8
for cover BKD 150-D3/80 and
cables with an outside dia. of
8-29mm

Faur-finger loint Box AK
{heat shrink-on technique) for sealing

4 cables in one cover connection piece.

% order na,; AK 35-4F-13f2

System Cover
suitable as blind caver for unused

sealing collars. This system cover is
included in the scape of supply of

each sealing collar, A square wrench

VMS is available for economical
installation.

< grder no.; BXD 150-D

for cover BKD 150-D8/35/25 and

cables with an outside dia. of
2-13mm

Square Mounting Wrench VMS
suitable for efficiently mounting and
dismounting BKD 150, KD 150 and :
KD 85 bling covers with 1)2" ratchet
spanner.

% order no.; VMS

Melt-type Adhesive Tape SKB °

is a cold welding-type tape with very
good adhesive properties. Suitable for
all ¢zble sheath materials, for plastlcs

FamnN

" conditians, Gas- and watertight up ta

) and metals, for sealing and
% arder 1o AK 50-4F-20/5 > ing and corrosion

tecti
for caver BKD 150-D8/35/25 and protection. )
cables with an outside dia. of Tape thickness: 1 mm
5-20 mm Tape width: 50 mm
Roll length: 3.30m

% arder no.AK 75-4F-29/8
far cover BKD 150-D3/60 and
cables with an outside dia. of
8-29 mm

2, order no.: SKB

Sealing Plugs VS

for sealing unused cover connection
pieces, Plugs can be removed for
using the connectian piece.
Available for connection pieces of
dia. 25, 35, 60 mm

% order no.; VS 25 / VS 35 f VS 60

Cable Cleaner KR
for ecologicaily cleaning cables,of a]I
types, removes even tenaclaus dirt.

dues.
Density at 20 ?qf; 'ejeQ
Flash paipts % '0 ¥ 3455

Evaporéubg ﬁum'uer qb %‘ t‘
Charactéristig, va de: ;
Duty to ma:é = noﬁc
Fackmg qrﬁ 21000 m]
%) .-~ 5000 ml
7T 00 ml

Cold Shrink-on Technique K$
for quick and simple installation
without auxiliaries under all weather

2 bars. Absorbs tension and pressure
loads.

€ Available for all system covers.




Packages

Variable Packages
BKD 150-1x5-K2/(L)

Variable Packages

Single sealing collars can be
plugged together at random
next to each other or one on
top of the other.

—— 208109

Safety at a Glance
Packages create central
check holes which allow
subsequent control of the
concrete compaction!

System KD consists of a
sealing collar which is
desiyned as single or
double coilay and can be
assembled into packages
by means of the frames
around the collar fo be
imbedded flush into the
concrete of the formwork.

1050

Section of
argular sealing collar 45°

palystyrene wedge

suxiliary frame
with nail holes

Example:” o
Single Bayunet Sealmg Ceilar o

BKD1§0-KI[L]
A g

le sealing :al!ar
n de5|gnation

Examp%e R
Double Bayonet Sea]lng Col[ar '

BKU 150 - K2/} . T

doutble sealing collar

- veall thickness in mm ©

H Example :
- Angular Bayonet Seahng CoHar 45’
v oag double sealing ca[lar i "1

T BKD'Jsu;__SAs_-Kzl,{ ¥

Example._ N R
-~ Dauhle Bayonet Seallng Callar ag -
packagﬁ 2x3 :

-';B_Kmso_-zxgs;l(g 0




Test Report Bayonet Cable Bushing BKD 150

For this test the testing arrange-
ment was set similorly to the
tests of system KD. Here the in-
staflation of the system into
concrete wos simuloted with a
test bell.

All test specimens proved suc-
cessful in the tests for gos-
tightness and presswater
tightness.

Due to the closeness of system
BKD 150 to system KD 150
only systetn cover BKD 150~
D3/60 wos subjected to the
helium gostightness test and
the presswater tightness test
at low temperatures as an
example.

In the helium test the speci-
mens were checked for gos-
tightness. In this test, the por-
tial pressure of helium in the
atmosphere directly ofter the
experimental set-up is to give
conclusions about the leakoge
rate of the system.

in the test for presswater
tightness at low temperatures
the specimens were checked
for presswater tightness {with
o water / antifreeze compound
solution) at extremely low
temperatures for o period of 24
hours.

The obtained results confirm
that system BKD 150 is an
excellent sealing system and
exceeds the values deman-
ded for practical purposes
by far.

The following tightness tests
were carried out:

@ presswater tightness at low

@ gastightness with helium
at a pressure of b bars

temperatures st a pressure of 5 bars.

P Result of Gastightness Test:

Partial pressure (directly after experimental

set-up) was 4.8 x 10-5 mbars. This is a very
good value as the partial pressure of helium

in the atmosphere is ca. 4.8 x 10-¢ mbars.

B Result of Presswater Tightness Test:
Liquid did not emerge. A feature was made
of the eptimum structure of the sealing
collar and the very good expansion seal
which is applied annularly around the
sealing collar, This expansion seal guarantees
that the connection between sealing collar
and concrete does not break when the

concrete dries.

UGA SYSTEM-TECHNIK GmbH & Co.

Technical Systems and Products for integration inte buildings

Heidenheirner Str, 80-82 - 89542 Herbrechtingen
Postfach 12 61 - 89539 Herbrechiingen
Phone: 0048 73 24 | 96 96 - 0 - Fax: 0049 73 24 | 96 95 - 9B

e-mail: info@uga-systeme.de + internet: wwwuga-systeme.de




Fraunhofer institut

Fertigungstechnik
Materialforschung

Messung der Dichtigkeit einer
Kabeldurchfiihrung der Fa. UGA

des Typs BKD 150
gegeniiber Helium

Kurzbericht WP-PB-A301033go-001 zum
Angebot Nr, A301033go
Auftragseingang: 25.06.2001

UGA SYSTEM-TECHNIK GmbH & Co.
Heidenheimer Straf3e 80-82

89542 Herbrechtingen

Fraunhofer-Institut Fertigungstechnik Materialforschung
Klebtechnik und Polymere
Wiener Strafle 12, 28359 Bremen
Institutsleiter: Prof. Dr. O.-D. Hennemann

G

M. Brede

Bremen, 23.08.2001




1 Aufgabenstellung

Messung der Dichtigkeit einer Kabeldurchfihrung der Fa. UGA des Typs BKD 150

gegentiber Helium

Prifgegensténde:

2 Priifgegenstand

Zu prifende Einzelieile des Systems:

Prifvorrichtung:

Versuchsdurchfiihrung:

Prifdatum:

Priifer:

3 Messergebnisse

Ergebnistabelle:

Kabeldurchflihrungssystem BKD 150

Einfach-Dichtpackung BKD 150-K/150
Systemdeckel BKD 150-D3/60

s, Zeichnung Anlage 1

Die Priifvorrichtung wurde von einem Mitarbeiter

des Auftraggebers flr die Messung vorbereitet.

Nach Beaufschlagung des Priifdruckes von 5 bar

mit Helium, wurde der Partikeldruck des Gases

mit Hilfe eines Heliumdetektors Leybold UL 200 (
gemessen.

25.06.2001

Michael Gomm

Prifung Prifmedium Prifdruck gemessener -~ Partikeldruck
Partikeldruck der Atmosphére
[bar] [mbar I/s] [mbar ¥s]
1 Helium 5 =~ 4.8 E-6 ~ 4.8 E-6

4 Priifbericht

WP-PB-A301033Go-001

5 Bemerkungen

Die Helium-Dichtigkeit der Dichtpackung des (B)KD-Systems in einem Betonprifkérper
wird im Prifbericht WP-PB-398012-007 der IFAM vom 28.01.1999 mit einem gemesse-

nen Partialdruck von 5.4E-6 mbar nachgewiesen.
Der Versuchsaufbau ist in Form einer Skizze in Anlage 2 dargestellt.
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1 Aufgabenstellung

Messung der Dichtigkeit einer Kabeldurchflhhrung der Fa. UGA des Typs BKD 150
gegentiher Wasserdruck bei -25 °C

Priiffgegensténde: Kabeldurchfuhrungssystem BKD 150

2 Priifgegenstand

Zu prifende Einzelteile des Systems: Einfach-Dichtpackung.  BKD 150-K/150

Systemdeckel BKD 150-D3/60
Prifvorrichtung: s. Zeichnung Anlage 1
Versuchsdurchflthrung: Die Pritfvorrichtung wurde von einem Mitarbeiter

des Auftraggebers flir die Messung vorbereitet.
Nach Kihlung der Priifanordnung auf =25 °C

- wurde das System mit einem Wasserdruck von
5 bar beaufschlagt.
Die Héhe des anstehenden Wasserdruckes
wurde Uber einen Zeitraum von > 24 Stunden
gemessen und aufgezeichnet.

Prifdatum: 29.06.2001 bis 02.07.2001

Prifer: Michael Gomm

3 Messergebnisse

Ergebnistabelle:

Prafung | Prifmedium | Prifdruck ;| Prifdauer Druck zu Druck am Ende
Beginn der der Messung
Messung
[bar] [Stunden] [bar] [bar]
1 Wasser mit 5 60 5.1 4,99
Frostschutz

Es war zu keinem Zeitpunkt ein Wasseraustritt zu beobachten.
Der leichte Druckabfall ist durch die Abkiihlung des Prifmedium zurtickzuflhren.




Graphische Darstellung:

Priiftemperatur: -25°C

Druck in bar
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4 Priifbericht

WP-PB-A301033Go-002

5 Bemerkungen

keine

SN AN

oy

by \ S‘-"'l
S OOV
> coOGW )
#
U /

W ~ OO




a
}
§

SISOl ! ﬁ)

-
< -
S Oi
2
S o ‘
o S . .
m ] . Thermomuffe Wasser mit O
i v | Einfach-Dichfpackung Frostschutzmittel Ce
R$ BKD 150-K/150 | versetzt
P |
/u n%lu.w A N N N N [T N N N T N N N N N N N e
PR H
5 N p /
© m ——
o o _
S o
[
< =
P

2LL

L lodes

ARTRRTURUOUNNN,

<VDE» 0276 NYY-J 3x185/95 KV

VRO
N

=

7/

| 3 B LS SITL S SETSIIIIN

Abdichtelement

\

Systemdeckel Stahlrohr

BKD 150-D3/60




Tel: +350 2 953 34 63

Profesgiona o - s ST
e Tt’aﬂslai@n . ohile: +

. Office@FroTranslation.eu

Hipecod om HeMcKl e3UK

UTNUM
dpayeHxodep
UHCTUTYT
TEXHONOMWA
W3creBaHe Ha marepuanure
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1 3apaHue

MamepBaHe Ha XepMeTWYHOCTTa Ha kabeneH BbBOA Ha dupma UGA mogen BKD 1350 no

OTHOLLEHWE Ha Xenwit
OBeKTn Ha UanuTBaHe:
2 ODeKT Ha nanuTBaHe

OTaenHy 4acTh Ha cucTemMara, nofanexaim
Ha usnuTBaHe!

ManuTBarenHo npucnocobnexve:

MpoeexnaHe Ha onura:

Cucrema kabenet sveog BKD 150

EfuHu4HO ynnbTHERWE BKD 150-K/150

CucTeMeH Kanak BKD 150-D3/60

BX. YepTex MNpunoxeHue 1

ManuTBaTenHoOTO fpucnocobnexue  Delle
MOATOTBEHO 3a W3MEPBAHEeTO OT CBLTPYAHWK
Ha Buanoxwurena. Crieq nogasaHe Ha
W3NMTBATENHOTO Hanarake ot & bar ¢ xenvi
fellle U3MEePEHO HansaraHeTo Ha Yacruuyure
HAa rasa ¢ NOMOLLTA Ha OETEKTOp 3a Xenuw
Leybold UL 200.

[laTa Ha u3nUTeaHeTo: 25.08.2001 .
Wanutsall; Muxaen l'om
3 PeayntaTti oT U3MepBaHeTo
Tabnuua c pesyntaTure;
WanuTeane [MannTeaTenHa cpepal Manuteatento MamepeHo HanaraHe| HanaraHe Ha vactuuute
HansraHe Ha vyacTuuure Ha aTMocdepaTta
[bar] [mbar Ifs] [mbar I/s]
1 Xenui 5 =~48E6 =48 E-6

4 MpoTOKON OT U3NUTBaHe
WP-PB-A301033G0-001

5 3abenemku

XepMETUYHOCTTA NO OTHOLLEHNE Ha Xenui Ha yNnbTHeHNeTO Ha cucTema (B)KD B DETOHHO
OPOBHO THNO Ce NOTBLPXAABa B NPOTOKoI oT nanutsaHe WP-PB-398012-007 na UTIVIM ot
28,01.1999 r. ¢ amepeHo napuuando Hansrade ot 5,4E-6 mbar. OnutHata KQHCprKLlMﬂ e

npepcTaseHa nop chopmara ckviua B MNpynoxerve 2.




Mpunoxerdne Ne 1 xbpM rpoTOXON OT
nanuTeaHe Ha KTNWUM

NP-PB-A301033g0-001
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UTInNMm
dpayenxodchep
. VIHCTUTYT

TeXHonoruaA
uacrnefBaHe Ha matepuanure

W3mepBaHe Ha XxepMeTUYHOCTTA Ha
kabeneH BbBoA Ha dhupma UGA
moaen BKD 150

Nno OTHOLIEHMWe Ha BOAHO HansiraHe npu -25°C

Kpatek npotoken WP-PB-A301033go-002 KbM
ocpepta Ne A301033go
MocTbnBaHe Ha nopwykaTa: 25,06.2001 r.

UGA SYSTEM-TECHNIK 00 u K°
XageHxaitmep wpace 80-82

89542 XepOpeXTHUHreH

®payeHxothep MHCTUTYT TEXHONOIMUA N3cnegBaHe Ha maTepuanure
TexHonorusa Ha cnenBaHeTo U ronumMepu
Busep wpace 12, 28359 BpemeH
PnkoBoguTen Ha nHcTuTyTa: npod. A-p O.-fl. XeHemaH

noanwc /He ce Jete/ noanuc /He ce Yete/
M. bpene M. Tom

BpewmeH, 23.08.2001 1.




1 3apanve

MamepBaHe Ha XepMeTW4HOCTTa Ha kabeneH sbBof Ha cupma UGA mogen BKD 150 no
OTHOLLEHWNE Ha BOLHO HansiraHe npu -25°C

&

OGeKTi HA u3NnTBaHE: Cucrema kabened Bbeoj BKD 150

2 OBGeKT HAa M3NUTBaHe

OrhenHy YacTh Ha cucTemaTa, nognexaw EAWHWYHO yNnbTHeHne BKD 150-K/150
Ha U3NWTBaHe;

CucTeMeH Kanak BKD 150-D3/60
KManuTBatenxo npucnocobneHue: B, yepTex Mpunoxexue 1
[NpoBexgaHe Ha onuTa: WanuteaTenHoto npucnocobnexve Gelle

NOArOTBEHO 38 W3MEPBAHEeTO OT ChTPYAHUK
Ha Bwobanoxwutensa. Cnen oxnampade Ha
nanuTeatenHara cTpykrypa po -25°C Ha
cucTemara Gelle nogageHe Handrade oT 5
bar.

MoneMuHaTa Ha  NOCTBNBAWOTO  BOLHO

HanaraHe Bellie uaMepBaHa W perncTpupaHa
B MHTEpPBas oT Bpeme > 24 yaca,

[aTa Ha MaNUTBaHETO: 29.06.2001 r. go 02.07.2001 1.
WanuTeauy: iMuxaen Mom

3 PeaynTtaT OT U3MepBaHeTOo

Tabnwua ¢ pesynratvre:

WanuTteade | MsnureaTenta |MsnurearenHo|BpemetpaeHe| HamaraHe B | HanaraHe B Kpas Ha
cpefna HansraHe Ha Ha4anoTo Ha W3MepBaHeTo
[4acoge] [bar]
1 Bopac 5 60 5,11 4,99
aHTUhPU3

B HuKoW momeHT He Belue HabrniwaasaHo n3nniaHe Ha eoaa.
Tlekoto cnapaHe Ha HaNAraHeTC Ce AbMKW Ha OXNaXpaaHe Ha usnuTearenHara cpefa.




MpachmuHo npeacTaesHe:

WanuTeaTenHa remnepartypa: -26°C
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4 MpoTokon oT U3NUTBaHe
WP-PB-A301033Go-002

5 3abenexku

HAMZA

Bpeme B yacose
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CucreMeH Kanak
BKD 150-D3/60
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Honynoonucanusm Hean Cnacoe Knionuee y0ocinosepssanm epHoching Ha u3GLPUeHts om

MeH Hpeeod om Hemcky Ha Bureapckl esux Ha mpunodscenusm Ooxymenm. Ipesodvm ce
cvemou om 9 cmpanuyu,

IIpesoday: Hean Cnacos Knonuee
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