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Kumrex Bunrapus CO4 tyea Electronics thakc: 02 8733370
1113 rp. Codbusn KaBonu, TpaHcopMaTopy, weh:www.kimtech.bg
yri. Akap. l'eoprut BoHues Ne 20 anexkrpoobopyaBane . e-malil: office@kimtech.bg

CHNCHK Ha NPOBEAGHUTE U3NUTBAHUA Ha TPUNIONIOCHY ABTOMATUYHY IPEKLEBAYN HH ¢ nat
kopnyc, ot 160 A no 1250 A, ¢ enekTpoHHa 3aluTa, kKaTeropmsi A

1. KanauuteT Ha npobus npu HOMUHANHO KBGO ChEAUHEHNS,
2. [peTosapBaHe;,

3. AvenekrpuiHa AKOCT,

4. Tox Ha yTeuka,

13.01.2016r. Mognuc n




50 Hrislo Smirnenski Blvd,
164, Scfia, Buigaria

TRANSLATION AGENCY

T +359 2 9804080
F+359 2 9817160
office@greg-bg.com

vhvw.greg-bg.com
IMpesog or Ppencky ua GoRrapek e3nk

COFRAC

DpeHcKy KOMUTET 38 aKPEAHTAUNS
Cepruguuupane Ha HHAYCTPHANHH NPOAYKTH M yeaAyry

JHATIIOMA 3A AKPEJITHUTAIASA

Hacroatusar JAOKYMEHT YLOCTOBERBE, HE

ASEFA .
Byn. XKenepan Jlvownep 33 — 92260 GOHIEOHE O P03, Cedexe

€ aKpeAHTHPaHO crraacko Hopma NF EN 45011 # npapunara 3a npunarane na @peHekus
KOMMTET 38 AKPEAHTALHA OTHOCHO

Cepripunnpane mocpepcTsos npobu HA yerpoiteTsa THI enerTpiIHecte w/iamn
eaexTporin ayd romep S-0037

OBXBaThT H BARYAHOCTIA HA AKPEIHTALNATA €O YTOMIEUN B YIOCTOREPEHHETO HII BAASAOTO I CHAR HIMEHEHHE,
T10 BpeMe Ha TOIM TEPION, OPFAINZALHSTA CE AUFAKHPA A CIIAIRA DLD BCCKH MOMENT I3HCKBAIHATA HY
AKPEANTALHATA,

Hapaneuo » l’lap'uxc Ha 15 pexemepy 2002 ropina

Hpe,uce,u,a"ren Ha CCHIUMOHCH KOMHTCT. ROANHC HE CC 4EeTeS

Huperrop Ha DpeHcKis KOMHTET 33 AKPEAHTALNA: MOATNG HE CE YeTe

Honyrodnucanam, Ceemontup Padxos Minves, ydocinogepagan 6epHocmma He u3sopienus

ont Men npegod om hpencku na Gereapcru esux Ha nacmosugus doxpaenm: Axpedumanyi,
Hpecodwvm ce cvenioy om 1 cmipanuya. ‘

o e PR
Hoonuc:

Caemoaup Padros Munuea : { \>§.
g7y
et
’ / N

GREG Agency Lid.,

50 "Hristo Smitnenski” Bivd.

1164 Sofia, Bulgaria

T +350 2 9804030, F +359 2 9817160 www.gred-by.com
oflice@greg-bg.com
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

TEST REPORT
No. MT.00.3.C.078.1

Ring Maln Unit Fluofix GC with SF6 three position switch disconnector type ISFG

Pattial discharge measurements

Test regulations applied:

JEC 270 (1981).
IEG 298 {1990).

Tests results:

The pretabricated panel Fluotix GG passed the tests.

Date of lests; January 14" 1999

Tests performed by:

H#

Manue! Marting

1 - TECHNIGAL DATA OF SWITCHGEAR

Prefabricated panel

The laboratory chiel

Pl

Rul Cardoso

T. R. MT.00.3.C.078.]

Page 1/5

o

Date: 2000.06.07 | MT /1D //4/ '
74




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Type: Fluofix GC

Serial no.: -

Rated voltage: 24 kV

Raled current: 630 A

Raled powar-frequency withstand voltage: 50 / 80 kV
Rated lighining impulse wilhstand vollage: 125 / 145 kVp
Rated peak withsland current: 40 kAp

Rated short-lime withstand current: 16 KA /3 s

Raled frequency: 50 Hz

Drawing on page 5

Wilh SF6 rotary three position switch disconnector

Type: ISFG
Serial no.; -
Rated vollage; 24 kY
Rated current: 630 A
Rated power-frequency withstand voltage: 50/ 60 kV
Rated ilghtaing impulse wilhstand veltage: 1257 145 kVp
Breaking capaclly:
Aclive charge: 630 A
No-load transiormer: 1250 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand cuirent: 16 kA /3 s
Rated peak withsland current: 40 kAp
Rated frequency: 50 Hz
SF6 pressurs (20 °C): 0.8 barrel,

? - MANUFACTURER
EFACEC, Medium Voltage Switchgear Direction

3 - TEST PERFORMED

Partlal dlscharge measurement for 10 pG discharge level.

4 - TEST CONDITIONS
Tests carred uul accordlng to IEG 298, annex FF, procedure B.

paris earthed in service.
The presiress voitage applied was 1.3 x Un=1.3x 24 = 31.2kV,

Date: 2000.06.07 [MT/ID  ,#¢ |T.R MT.003.C.078. Page 2/5
[ 74

N




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

The test voltage for partial discharge measurement was 1.1 % Un=1.1x24 =284 kV.

Tests parformed befors and afler the diolectric tests,

See test cireuils diagram on page 4.

5 - TESTS RESULTS

Voltage applied according to test circuits dlagram on page 4.

B.1- Before dielectric tests

1SFG's swiich disconnectors closed In service position.

Phase Parltal discharge Partial discharge Partlad discharge Results
L measured | incepllon voltage exlinction vollage quantity at 26.4 kV
{ {kv) (kV} (pC)
Aag’ 29 28 <0 pG Passed
Bbb’ 28 27 510 pC Passed
Ceg' 29 27 <10 pC Passed
5.2. After dislectric lesls
ISFG's switch dlsconnectors closed In servics position.
Phase Parlial discharge Partial dischargs Parilal discharge Results
measured | Inceplion voitage extingtion voltage quantity at 26.4 kV
k) kV} {pG)
Aag’ 28 27 £i0pC Passed
Bbb' 28 27 510 pC Passed
Ceg' 29 28 <10 pC Passed
( <
Date: 2000.06.07 | MT /1D //}{ ‘/ T. R. MT.00.3.C.078.1




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Panlfal discharge measurement cleculls

8
§ Cx Ch
-]
<
&
[<]
-
mans step-up voltage
O transformar
contral and
meastroment
patial
_J_ discharge
= measiremant

Cx: fast object
Cb: discharge frad capaciter

Fluoflx QG single line diagram

. Tz N
b T
£\ AN

J-J Timfamo Rad
$wh Dponn
S 52 53 ‘
\,,.,,,.,i/h:,,.
| F

R ==

ABC abe 7

a'h'c’ Fas

Date: 20000607 |MT/1D  4¢” | T.R.MT.003.C.0781
|74




MEDIUM VOLTAGE SWITCHGEAR DIRECTION

EFACEC ENERGY

Prefabricated panel Fluoflx GG

Date: 2000.06.07

MT /1D

T. R. MT.00.3.C.078.]

Page 5/5




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

TEST REPORT
No. MT.00.3.C.153.1

Prefabricated panel Fluofix GC with SF6 three posltion switch disconnector type ISFG

Mechanical Tests

Test regulations applied:

IEC 60129
IEC 60265-1
[EC 60694

Tests rosults:

The prefabricated panel Fluofix GC passed the Tests.

Date of tests; 16 to 22 May, 2000.

W rpisa

,.;‘;/gfi '
R i

Tests performed by: ~ The laboratory chig£§‘ ‘gih
b /}.\/\' ?‘T
: \a L% ’

ﬂ‘f/ " o ]
3 %':‘:::.ﬂ‘”;/f

Manue} Mariing Rul Cardoso

1 - TECHNICAL DATA

Date: 2000.07,19 | MT/ID T. R. MT.00.3.C.153.] Page 1/3 on
: o




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

SFB6 rotary three position switch disconnector

Type: ISFG
Senlal no.: -
Rated voltage: 24 kY
Rated current: 630 A
Rated power-fraquency withstand voltage: 50 /80 kV
Rated lightning impulse withstand voltage: 125 / 145 kVp
Breaking capacily:
Aclive charge: 630 A
No-load transformer: 1250 kVA
No-load cables: 16 A
Closing capacity: 63 kAp
Rated shori-time withstand currant: 16 kA/3 s
Rated peak withstand current: 40 kAp
Rated frequency: 50 Hz
SF6 pressure {20 °C): 0.3 bar rel.

Command

Type: CIiM
Command with a molor kit, 110 Vde,

2 .- MANUFACTURER
EFACEC, Medlum Voltage Switchgear Direction.

3 - TEST PERFORMED
3.1 - Service position

Machanical operation test with 2000 close / open operations.

No of operating Control Voltage Operating sequence
sequernces
1800 Rated
10D minimum (85 % Un) C-18s-0- 168
100 maximum (110 % Un}
! Total: [ 2000 ]

3.2 - Earih position

1600 close / open manual operations.

Date: 2000.07.19 | MT/ID T. R. MT.00.3.C.153.1 Page 2/3




MEDIUM VOLTAGE SWITCHGEAR DIRECTION

EFACEC ENERGY

3.3 - Fuse holder

25 Introduction / extraction manual operations.

3.4 - Measure of the resistance of the main circuit under 100 Ade

4 - TEST CONDITIONS

5 - TESTS RESULTS

No of eperating 0 1000 2000
segquences
Pole A (ngy) 35 34 a7
Pole B (1) 33 34 35
Pole C (nQ) 35 36 38

During the 2000 opsraling cycles no malfuncilon as been detected in the switch disconnector.

Date: 2000.07.19

MT/ID

T. R. MT.00.3.C.153.1

Page 3/

7




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT.00.3.C.098.1

Prefabrlcated pane! Fluofix GC with SF6 three poslitlon swlich disconnector type ISFG

Lightning Impulse Voltage Test
Power Frequency Voltage Test

Test regulations appliad:

IEG 298 (1990).
IEC 694 (1980).

Tests resulls:

The prefabricated panel Fluofix GC passed the Tests.

Date of tests: June 20™, 2000,

Tests performed by: The laboratory chlef

Manuel maruns é ul Gardoso

Date: 20000714 [DURD /¢ |T.R.MT.003..008.
74




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 - TECHNICAL DATA OF SWITCHGEAR
Prefabr]cated panel

Type: Fluolix GC

Sarfal no.: -

Rated voltage: 24 kV

Rated surrent: 630 A

Rated powsr-fraquency withstand voltage: 50/ 60 KV
Rated lightning Impulse withstand voltage: 125 / 145 kVp
Rated peak withstand current: 40 kAp

Rated short-lime withstand currenl: 16 kA /3 s

Rated frequency: 50 Hz

Drawing on pags 7

With SF& rotary three posltlon switch disconnector

Type: ISFG
Serial no.: -
Rated voltage: 24 kV
Raled ctirrent: 630 A
Rated power-frequency wilhstand voltage: 50/ 60 kv
Ratad lightning impulse withstand voltage: 125 / 145 kvp
Breaking capacily:
Active chargs: 630 A
No-load transformer: 1250 kVA
No-lpad cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand current: 16kA/3 s
Rated peak wilhstand current; 40 kAp
Rated frequsncy: 50 Hz
5F8 pressure (20 °C): 0.3 bar rel.

2 - MANUFACTURER
EFACEC, Medium Voltage Switchgear Division

3 - TEST PERFORMED

Lightning Impulss Voltage Test at 1257 145 kVp, 1.2/50 ps.
Power Frequency Voltage Test at 50/ 60 kY, 1 minule.

Note: This test report refers to fasts performed within the procedure of the partial discharge tesls according to
IEC 298, sub-clause 6.1.9, specifled on the lest report n® MT.00.3.C.089.1,

Date: 2000-07-14 [ DI/RD 4% | T.R.MT.00.3.C.008.
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

4 - TEST CONDITIONS

Tests performed according circuit diagrams on page 6.

5-TESTS RESULTS
According flgure on page 5:
5.1 - Switch disconneciars closed

{ Test to earth and between phases )

Voltage | Connectedte | Impulses | Impulses/ Applled Resull Qsclliogram | Power frequency Result
Applled sarlh i/ flashovers Voltage on page volage
To {tashovers - +RVp 1.2/60 ps kV /1 minute
+
Aaa' | BCheb'gF 1 1570 16/0 125 Passod 8 50 Passed
Bbb' | ACaca'eF | 185/0 16/0 126 Pagsad g 50 Passed
Cecc’ | ABabab'F | 15/0 15/0 126 Passed 10 50 Passed

5.2 - Switch disconnector S1 open, $2 and 53 closed

{ Test to earth and between phases )

Voltage | Connecledto | Impulses | Impulses/ Applied Result | Oscllogram | Power frequoncy Resull
Appfied earth ! frashovers Voltage oh page voltaga
lo Nashovers . TKVp 1.2/50 ns kV/ 1 minute
+
A BCabeab'e't | 15/0 15/90 125 Passed 1 50 Passed
B ACabea'eF | 16/0 15/0 125 Passed 12 50 Passed
G ABabca'e'F 16/0 15/0 125 Passed 13 50 Passed

5.3 - Switch disconnector S1 and S3 open, S2 closed

( Test to earth and batwesn phases )

Voltaga | Gonnectedlo | Impulses | Impulses/ Applied Result | Oscillgram | Power frequency Rosuit
Appled earth ! Nashovers Voltage on page vallage
to flashovers . TkVp 1.2/60 s KV /1 minute
3
a beABCa'lY'e'F 1510 i5/0 125 Passed 14 50 Pasged
b achBCab'e'F | {570 1670 125 Passed 15 50 Passed
c abABGaD'SF | 15/0 16/0 126 Passad 16 50 Passed

Date: 2000-07-14 | DI/ RD ﬁ/*/ | T.R. MT.00.3.C.098.
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

5.4 - Switch disconnector S1 open, 52 and 53 closad

{ Test across the Isolating distance )

Voltage | Connecledio | Impulses | Impulses/ Applled Result Osclifogram | Power frequency Rastit
Applied earth ! flashoyers Veitags an page voltage
to flashovers . T kVp 1.2/60 ps kY / 1 minute
+
A ag' 1570 i5/0 145 Passad 17 60 Passed
B bb' 15/0 15/0 145 Passed 18 60 Passed
[e] eg’ 15/0 15/0 i45 Passed 19 60 Pagsed
5.5 - Switeh disconnector $1 and 83 open, $2 closed
( Test across the Isolatlng distance )
Voitage | Connectedlo | Impulses [ Impulses/ Applied Result | Osclilogram | Power frequency Rosult
Applled garth ! fashovers Voliage on page voltags
fo Nashovers . kVp 1,250 s kY /1 minute
+
a Aa' i5/0 15/0 145 Passed 20 60 Passad
b Bb' 15/0 15/0 145 Passed 21 80 Passed
4 Ce’ 15/0 15/0 145 Passed 22 60 Passed
5.8 - Bwitch disconnector $1 and S3 closed on earth posilion, S2 closad on service posliton
{ Test 1o earth and belween phases )
Vollage | Connecled | [mpulses/ | [fmpulses/ Applled Result | Oscillogram | Power lrgquency Hesuit
applied {0 earth flashovers | flashovers Yoltage on page voltage
1o + - + kVp 1.2/50 s KV / 1 minute
a beF 15/90 i5/0 125 Passed 23 50 Passed
h acF i5/0 i5/0 125 Passed 24 50 Pagsed
c abF 15/0 16/0 125 Passed 25 50 Passad

Date: 2000-07-14

T. R. MT.00.3.C.098.
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

Timafama Fiast
Swuh Do rra
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

- Lightning Impulse Voltage Test

[mpuise

Generator L

T Voltage measurement

- Power Frequency Voltage Test

HI
Voltage

Measwrement
and cantrol

Profabricated panst Fluoflx GC

Test
Object

Date: 2000-07-14 [DI/RD  ~/«” | T.R.MT.003.C.008.
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MEDIUM VOLTAGE SWITCHGEAR DIVISION
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

16 Lightalng Impulses + / 126KV 1,2 /50 s
Y= rensnnh "°‘*f‘9° applled to L1 ‘ N
KU . ! :
\-\"“'x..__, ; ;
5 JURTRIRRINN | SO Tagrdire s T SRR SR TPV SR
I a :
; T :
H Fli H :
: : e :
B sk v veeadee .............,.....n:;,__.w'.. .............. Frereraas
: : P
B : : f
8 28 46 68 ps  g@
[}
16 Lightning impulses - / 126 kY 1,2 /60 ps
. Voltéga applied {0 L1
: i :
0] : :

- . ]
f\l"' . H
+ i
¢ :
: :
................ Wi i e e e e s e e Dbt e e e s e v
H H H H
28 48 B pe 86

=~ WDy

B -
.......
H : -
3 H ‘_’,‘,--—-"“ 1
. . - :
H s H
H ‘__'__,,\.-"'“;- H
H A H H
H H
vl
H

No, 1

CHi: LI

U 125,.6KkY
P.lips
TE ¢ 49.58ps

HUMuw: 263.9
Tirdgger: Int,
Hagnifier: |

CHzZ: OFF

Mo, I8
i LT
U, » ~124.70¢
T; ! 1.12ps
T2 D 47 HBye

283,12
Triggart Int,
Magnifier: |

(H2: OFF

;

7

I
'

¢
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

Ho. 1
TE Lightning Impulses + / 126KV 1,2 /60 us CHL: LI

; Voliage applied to 12 SR VNI P
PoTy L
¢ : ' P, 0 48.20us

MDD 283.9
vee Trigger: Int,

Mognifier: 1
CHE: OFF

]
16 Lightning Impulses - f 126 kv 1,2 /50 pe

Voltage applied to 1.2
N NO ? l 8

£HI: LI
U, : ~124.7kY
i i P Ty L.eps
G- : — ¢ Tp @ 48.83pse
K ' : : :

. H i _.v—~—-'z‘ "'\'"d HUDsw:  283.9
- G |.h...............u..,:l,‘,.-.-............,....-.;:.......... _,_4.«.-1-:"”‘—'#‘”"” Tf‘igge“ Int,
: : e ; Magaifior: 1

:
:
o i ot : -
b : P CHRZ: OFF
v Tl H H —
UET: Y Jo— SOOI oGO OO SOUIITUROVS UCPPITPTONE. SN
L’ _,..«-V H H H :
P ; : : :
: i
i
i

H L .
1 H M
H x, : 2
- T A e N T L LT T LT T PP R PR R e T e L R LA L L
H *
H H
H
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

Mo i

15 Lightning impulses + / 128 kV 1,2 /B0 us s LI
; Voliage applied to L3 U, : 124.7kU
. Ty v 1.13us
E """"" T2 P 4B, 37ps

: HUDie: 288,02
e ‘T‘Pigge]‘l Int.

Hagnifigr: |

8 28 4 B pr B8
+
16 Lightalng impulses - / 126 KV 1,2 /5O ps Mo, 18
; Voltage applled to L3, . E‘li__f:}_____-_
i i i : b, 124,70
H Ty o tudlpe
8 ; + : : T, 48.13us
ey : -
) : v : T BN 7283.9
- 58....-.-.......] ............ Frevasss ..-.E..,.. ...... Fupnsreasen A.‘E. ............ :...::._._?MM-..M..;-n...i......u..g‘!,fgg?j:.: Intl.
. H T H .ot p
‘_,.,mf-'“’fw : lagnifier
H v""y_! :
St i
Y )17 SECUR | S ',,., “}..w;"'vy ................... Fevversiesicniien bl ORI
L~
Y RO SRS S SRR SN

28 48 66 ps 00
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EFACEC ENERGY

MEDIUM VOLTAGE SWITGHGEAR DIVISION

Naxy ]

cHi: Ll
UP ¢ 1247k
Tyt Luips

HuDijw: 283.8
Triggar: Int.
Magnifiar: |

CHE: OFF

15 Lightning impulses - / 126 kV 1,2 /50 s
Voltags spplled to L1
B - T . _ TTTTT, 0 4v.Espe
T H 1 H
kY : : : :
= B B oot .:. ............... . _H;;;_ﬁmwz"“wu.
é “_%_""’PM :
ol i 5
F o . . .
IO 121 JYTSTTTITIVIVE | PRYSRDEsReN - ‘.‘,-.vr: ...................... ., ...... frseretessirnares Srrrraarenss barbesenen Farserane
UL 'c PO SRR pedsiei et I TR ressdensine
8 78 48 E8 Ji g8

15 Lightning Impulses + / 326KV 1,2 /560 a8

Voltage appliad to L1

.
: i
(" TOUORR NPOOUOROOIS Snsessesssnssis i Jrrnteenns rrareraens rvstrereenise s frerereens
: :
: ;
; :
; H
; i
: i

No. 16

CHI: LY
TR PR
Tl + 1.13ps

TZ i 48.27us

HiDfe: 283.9

Magnifier:

.................... .§...§..,.I..:.. Tl‘iQE{E!‘i Int,
el :
[Rhane SN .
i : "w-_,__,%‘_‘é
........................ E. ......-.-....nn-.-.---‘.---u......-..-.---.-n--:""—‘r‘\‘—h‘_:_'_;.::".""'\----.....
B :

B 26; 43 EB' e
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EFACEC ENERGY
MEDIUM VOLTAGE SWITGHGEAR DIVISION

K

1B eremrevecenadfan

H :
o,
{47 TP O Tepaastensinnendairienns it drrrestussovetiserioa, rot L T Toe
i . T —,
H

Mo, i

CHi: LT

L
Voltage applied to L2 UP t ]25.6kY

Tyt Liips

15 Lightoing impulses + / 126 kV 1,2 /50 us

=1 TOTTOTOIY SRS .:, ............ areeranns YR ) e T, ¢ 48.20ps
: ; ; : 2
H : ;

Hubge:  223.9

_‘Lu....:.....*_.\. Triggar: In tl'

: ﬂ_"'-v\q“_-— Magnifiar:
T [ cHzr OFF

28 48 52 us 98

3

15 Lightnlng Impulses - / 126 kV 1,2 /60 pus

Voltage applied to L2 No, s

CHi: LI

NN EZ N7
§ : Ti : 1.88us
TZ + 48.B3ps
: .

; et WD s 262.9

= G e dlesiin e, LD T CE PSR Fressnasernanann, te et i T, deeesenne Tr*igger: int,

: e ! : Hammifiar: |
-~ H - H H
; e ; :
3 T : ; : CH2: OFF
e g : : —
Tl S | S drrrasersereranessenneen LA R
I o
L i
: : H
BB v e v prevabeares E PPN SUSN

20 an FR us 89
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

16 Lighitolng impulges - / 126 &V 1,2 ] 6O ps

Voltage applied to L3

[=~3

K

.
...............................................

~{668

..............

e 3
. g‘r’ﬁ» )
$o :
Y ;17 POTPIORURIYS | PSRRI b Spertrrbesiaereivssens Grsereresiemsisaeasninr Zevresres
»"K :
g :
H
:
..................... Srrarrreneracissopiistanrdirsnaanee

&8 28

48

2@5 pe

15 Lightning Impulses + / 126 %V 1,2/B0ps

Voltage applled 16 L3 :
H H :
f i H [
H H i
: H
: 1
FEG i peraisns Beerrnarivaretirersaen rradiisanienes oS prssnndenairaatesiirinriinen FITTPTTTeTes
H '
H t
H H
kU : :
f H H
M ; . .
e . H H
JOB eveersrarrendhosians RPN "a..%:_.; ....................... eresenseinatr i B b s Tavsesens
- H H
[ : : .
H e H H H
S : \
N H H
; M‘q“‘-—\.‘_ : H
!;@ ...................................... Trersrapaieniisingens predaaeuyseinaporarsnrnnns T ETr—arypetasnsseintes Leraemente
At -~ H . . e H
. 3 b e —
H H 1 4
H f . :
t ! i :
: H ! H
H : H :
} H 4
1 :
H '
x * 'l E
¥ t
H
H

28' Eﬁ. U3 Bé

Mo . i
(Hi: LI
UP : ~124.7RV
Ty 1.1ips

: T, 47.53ps

2%3.9
ager: Int,
Hasgfﬂar: i
CHZ2: QFF

Mo, 18

CHI: LI
Tl H fdips
T2 ¢ 49.2bpe

HDiv: 283.9
Trigger: Int,

Hagnifier: |

CHE: OFF
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DiVISION

Mo, 1
16 Lightning Impulses - / 12BkV 1,2 750 s
LI
Voltage applied to L1; 0 izd 7w
: fTyt Lilps
o= : : : o PRI T . PN
kY ;
! : W_M—H*"‘ HUllier  283.3
— 59 .............. ............‘...u-....,:,...................-...\:....... uﬁﬁ‘,ﬂ.ﬂ.’- .............. ,;,. ........ T]‘f.JHQP Int-
ot : : Hagniflar: |
..-w"“’ﬁ : ;
e i CHZ: OFF
Y 1 TOVPN l*..wr,,,. ............................................. Gereares
ol H
B o Y. STV TTN : ................................................ Savarvans
B 28’ 4[1. Bﬁ: e Bé
15 Lightning fmpulses + / 125 &V 1,2 /60 ps No, 1B
Voltage applied to L1. ' CHi: LI
: : i u @ 124,7kY
: Ty s 1.18ps
) T, 1 48.27ps
: HDiv:  283.9
H Trﬂgg’;er Int.
i flagnifier: |
(Hz: OFF
6 ;
g 78 48 68 ne 1315
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

ky
{\N'--.__

Ne. |
CHi: LI

15 Lightning impulses + [ 12BkV 1,2 160 us

Voll?ga applied to LZE A Wm
' : : : T! : 1.4 ip.’s‘
. ....................... {. ....................... .:,'.,.,. ....... TZ . ag 'ngs

i : HMiv: 283,8

151 c TRTIRSISOIoN | SULTRRICRR :1—-.._%.‘:—-’_ ...... reaspeaie .. ........................ u ............ ;v ........ Triggar: nt,
T : H : Nagnifier: 1
e— S : :
P | s OFF
Bl erervsrensrenfereressns TSP Lresrassessaresanneiis e S

20 49 A T : D

16 Lighining Impulses - / 126 KV 1.2/60ps

Voltage applied to L2 Mo. {8
Hi: LI
UP : 124 .7k
Ti : {.B8ps
e }

e RUDY 292,89
e Tpiggert Ing,
Heanifiar:

26 . .40 _ .. B8 us 8B .~
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

He i
15 Lightning impulses + f 125 kV 1,2 /50 us
o o o
Voltage applied to L3, U 1g4,7kY
i i : f Tt 1.13ps
............................ OV SOOI SO ONE SRS ST |
fee-- : : : TR T, 48,3788
K ) : ! : :
( R’H E HDfu: 203.8
R | Bt B LTI Srvenvren s Sevreeriersnne sl Soreernes Tr v ;
4 H : : gger: Ing,
;_h"*-:-..bﬁ_ 3 : : Hognifier; |
: e : :
E e i CHe: ofF
142 TOPTPRUONE. SOV T Sessrrans T T Ty S
8 : : :
B 78 48 8 ps 88 @ ——
I
18 Lightolng Impulses - / 125 kV 1,2 /60 ps No. 1B
Voltage applied 10 L3 . CHE: LI

Llp T 124,71
8 : Ty Budlps
: 3 : : T'E.' ! 48,18

; : : T gy 268.8
U of - SUSTUUVUUIT - S, P et retarns levesnrnngriane e s AN
SB prey ; s no r‘::—_?_w.,—am\‘?ﬂ' ....... 0 R Tr]gggi\: !nt‘

Pt : L Hagnifier: |
el PCH OFF

-
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

No. i
CHt: LI
Up ;148 .4kU
Ty ¢ 1.83ps
TZ ¢ 48,57ps

HUBie: 283.9
Trigger: Ink,
Magnifier: 1

(H2: OFF

Mo, 18

{HI: LI
U o: ~144.8kV
T, LI W B ¥

) 15 Lightalng fmpulses + / 146KV 1,2/60 ps
Voltage applied to L1,
6— : :
8 28 48 58 pe 50
1
16 Lightaing impulses - 7 145 kV 1,2/760 ps
Voltage appiled to L1
£ : : :
Ay, : : ;
4 H :
k - 59 ................................... .,.. ................ Aresenia eI TR R .E..J;:fgmnﬁﬁ
: : e e :
: s i
e :
JUCT LT SR W O i S 0
; : 5

T, i 48.23s

Hibie: 283.8
Trigger: Int,
Hognifiar: |

H2: OFF

Date: 2000-07-14

T. R. MT.00.3.C.098.]




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

Mo, |

(Hi: LT .
: UP + —f44,3kY
o : ; : : Tl ' {.685ps
B : : — " T2 i 48,26ps
U ‘ ;

16 Lightaing Impulses - / 146 kV 1,2 /BD ps

Valtage spplled to L2

1
I

i HUDIu: 283,89

o

- 5@ .................... tserarserepran Sreterrernsiintarinions é.. ....................... -,3. ....u.._.._;_._‘}.._n'.'...;,.---.... Tl‘iﬁE{Ei*: Int”

\i '___w-v-—;'-""—w : Hagnifier: |
h et : :
; S : P CHe: ofF
T TR SO SR oot S E A
_-f‘:'m

g 26 49 B0 pe B8

[}
15 Lightning Impulses + / 146KV 1,2 /5O ps Mo, B
Voltage applied to0 12 CHL: LT
i : P07 144,50
H i Ty s 1.i2ps
f u.....é-....‘n.......-........E...............n.......-.2......‘.. TE . 48 '4&”3

' - i ! HUDiv: 283.9
]B@ ........................ Srenmrrsein \:n'MH-‘h ......... ..::. .................... ....;..,...- .............. . .: ......... TPTE{BQP= int.
! T ; i Hognifier: |

H H e, H H -
. : "~ CH2: OF
; : N i 2: OFF
> H H el : et
GG ...................................... detrasansatisnaninraaaas Drettercaaiaiavientnsngs Srturrants B L LT
: T r——
H
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

Na. i

Vol lled to 1.3 : (Hi: LT

oltene sppladito Loy S R T
: : : : Ty 3 1.0dpe
|13 JESURRONENIS YoM vtemertrersaanns derersrrens rernsbassins frtemrrararesinsasiene Ercrresrariaseennrnrr e EOT. ! .

15 Lightning Impulses + [ 145 kV 1,2 /50 ps

e : i HUDiw: 283.9
L1615 FITTTIOMPNON | JORUPRRIRTRINY : Mg s e Grererens Trigger: Int,

~ : : :
i et : i Haanifier: |
: ~:-~M : 3 e
i i - : $
i : e 1 i CH2: OFF
i : P, : —_
=1 SISO T e Sanensbasensserbarites P st SO SPTON
: : N
H :
G— n :
: : :
i H H
; i

16 Lightning impulses - / 145kV 1,2 /60 ps Mo, 16
Voltage apphed to L3 tHi: LT
' i u, -t 44,3k
: : Ty ¢ Ldeps

B— : Tp @ 48.24ps

kY i :
P 3o HUD O 283.8
R = - P FITT et Tereenn :: ..................... prdeoniicaes :’.‘.r-&u..--'\éﬂ-{ -------- Tl"!sngl‘i Int,

L

el : Hagnlifier: |
o { o fHe: OFF
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

No. 1

16 Lightring fmpulses - / 146KV 1,2 /60 ps CHE: LT
Voltége applied to L1 ; U, : -145.2K0
i Ty ¢ §.8Bps
6- i : S T, 4996

: : : ~ HIDiv: 283.%9
= O F o) Seesesiienirin N ,..,\ .......... _P;_&“wﬁ'w Triggar: Int.

: _v,,...w€v" Magnifiar:
H " : :
el i P CHZ: OFF

16 Lightning Impulses + / 146KV 1,2 /50 ps Mo. 1B

Voitage applied to L1, . CHi: LI
: { : Ut 143 .4k0

: : t : 3
; P Ty tdeps
FEB i b . ..... .:,., ....................... :, ....................... .; ......... TE . 45,54]’8

- "*E..,,_, Co i : ;WUiui 2;3‘3 R
..................................... et r-.._,n._‘.’.............‘;.u..-u........n,...-..é..-.uu.o-........-.-....s......uu l"l}]gel‘-' l‘lt.
:: e B ; '5 Hﬂqnlfigiﬂ i

v Ak H 3
! t '\-\-u_h_b t H
" . r
: ; e} I CHZ OFF
3 : o H
e . [ e = VN . R
......... R L T e T P T Ty DR P P PP PP PP SN o L S S
X7 DTN PR T R N 2 4 T
. H e
i :
H
H '
H
H
E 1 v
:
:
H
H
H
:

S
\.‘- £u ] . 4 l‘)
\““‘:‘1'.‘:};15," =
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MEDIUM YOLTAGE SWITGHGEAR DIVISION

15 Lightnlngr Impuises +

F 146KV 1,2/60 s

Voltage applied to 12

No. 1

CHi: LI

U @ 143.4kV
T1 : i.i@)}s
T2 ¢ 43.E7ps

HyDiy: 282.8
Triager: Int.
Magnifier: 1

£He: OFF
a Eé 4{’; - Ed it g3
1
15 Ughtolng impulses - / 145kV 1,2/80 ps No. IB
Voltano applled to L2, . tHi: LI
: : i Ui’ 1 —144,3K
: Ty 0 1.8Bpe
— : T, ¢ 48,3
kU i ;
: : : i HVD{u:  283.8
e BBreearnien [T7Y : [T P Rre .5 ..... P I TRTrrr e .E ........................ .E.......-:;w._--v..'\: ......... TI"gggl‘: Int.
: : T C Hagnifier: |
E_,_d—ﬂ-"‘""w— : i .
L L —
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' EFACEC ENERGY
W MEDIUM VOLTAGE SWITCHGEAR DIVISION

' 16 Lightaing impulses - / 145 KV 1,2 /B0 ps No. 1
. Voltage applied to L3 : ..M,._.__
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

o !

. CHi: LI

Voltaye applied to Lt UP t 124 .7kY
P Tyo 1.d3ps
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

" He . 1
1B Lightning Impulses - / 126KV 1,2 /60 s tHL: LI
; Voltage applled to L2, U, + ~124.7kV
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18 Hightning Impuises + / 136 kY 1,2 /B0 ps No. !
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT983086

Prefabricated panel Fluofix GC with SF6 three position switch disconnector ISFG

Mechanlcal Tests

Test reguiations applled:
JEC 120 (1984)

IEC 265-1 (1983)
IEC 694 (1980)

Tesls results;

The prefabricated panel Fluofix GC passed the Tosts,

Date of tesls: 3 to 8 October, 1998.

The laboraéry chief

Tasls pey /y:

Manus!Martins

Date: 98.11.04 | MT/GQ T. R, MT983088 Page T/ 3
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 - TECHNICAL DATA
SF8 rotary three position swilch disconnector

Type: ISFG
Serial no.: -
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withsland voltage: 50 {60 kV
Rated lightning impulse withstand voltage: 125/ 145 kVp
Breaking capacity:
Aclive charge: 630 A
No-load transformer; 1250 KVA
No-load cables: 16 A
Closing capacity: 83 kAp
Rated short-time withstand current: 16 kA /3 s
Raled peak withstand curvent: 40 kAp
Rated frequency: 50 Hz
SFB pressure (20 °C): 0.3 bar rel.

Command

Type: CI
Command with a motor kit, 110 Vdo type CHM.

2 - MANUFACTURER

EFACEG, Medium Voltage Switchgear Division,

3- GLIENT

4 - TEST PERFORMED
4.4+ Service position

Mechanical operation test with 1000 close / open operations.

No of operating Controt Voltage Operating sequance
saqguences
800 rated
50 minimuim (85 % Un) G-18s~0O- 153
50 maximum {110 % Un)
1 Totak 11000 !
/

Date: 98.11.04 | MT/GQ ﬂﬂ T. R, MT983086
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

4.2 - Earth position

1000 close / open manual operatlons,

4.3 - Fuse holder

25 introduction / extraction manual operations.

4.4 - Msasure of the resistance of the main circult under 100 Adc

5. TEST CONDITIONS

6 - TESTS RESULTS

No of operating 0 1000
seguences
Pole A (ng) 34 33
Pole B (p)) 32 30
Pale C (1)) 31 31 ]

(

During the 1000 operallng cycles no malfunciion as been detecled In the switch disconnector,

Date: 98.11.04 | MT/GQ /)é

T. R. MT983086
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT983088

Ring Main Unit Fluofix GC with SF6 three position switch disconnector type ISFG

Gas tightness test

Test regulations applied;

IEC 298 (1990}

Tests restlts:

The Ring Main Unit Fluofix GC passed the Tests.

Date of tests: 16™ and 18™ September, 3 and 8" of October 1898

Tests performed by: The laboratory chief
2y ;o
Manuel Martins Rui Cardoso
LDate: 98.11.04 [MT/GQ % T, R. MT983088 Paged 1 /5




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 -TEGHNICAL DATA OF SWITCHGEAR
Ring Main Unit

Type: Fluofix GC
Serial no.: -

Ratad voltage: 24 kv

Ratad current: 630 A

Rated powar-frequency withstand voltage: 50 / 60 kV

Rated lightning impulse withstand voltage: 125 / 146 kvp

Rated peak withstand current: 40 kAp

Rated short-time withstand current: 16 kA / 3 ¢

Rated fraquency: 50 Hz

Sealed pressure system (
SFB pressure {20 *C): 0.3bar rel,

With SF6 rotary three position switch disconnactor

Type: ISFG
Serial no.: -
Ratad voltage: 24 kv
Rated current: 630 A
Rated power-frequency withstand voltage: B0 / 60 kV
Rated lightning impulse withstand voltage: 125 7 145 kVp
Breaking capacity:
Active charge: 830 A
No-load transformer; 1260 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand current: 16 kA / 3 s
Reted peak withstand current: 40 kAp
Rated frequiency: 50 Hz

2 -MANUFACTURER : (

EFACEC, Medium Voltage Switchgear Division

3 -TEST PERFORMED P et N

Gas tightnass test.
SFG gas cumulative loakage measurement,

| Date: 98.11.04 |Mtiea 227 |7 R mressoss
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

4 -TEST CONDITIONS

Service gas: aulphur hexafluoride {SF6)

Tost gas: SF6

SF6 pressure: 0.3bar (rated)

Mater type: slectron capture detector with H type sinter capable of the following gensitivities:
For SF6 gas sniffing test: 1 x10%cn® /s
For SFG gas cumulative leakage measurement: 0,01 ppm

The Fluofix GC main structure is a common welded steel tank, filled with sulphur hexafluoride (SF6) at
0.3 bar rslative, Inside the tank are located the |SFG three-position switch disconnectors and the busbars.
According to 1IEC test regulation 298 snnex GG, the following calculations were made:

Concerning formulae:

T = {Pc - Pm)*Vol _years Fp = (Pr - Pm)*Vol bar.cm®/s

Fp*365 2460760 T

Frel = Fp’3656*24°B60*B0* 100 %/year
{Pr+1)*Vol

Frel = {Pr - Pm}* 100 %/year
Pr+ 13T

Whera Pr {ratad filling pressure} = Q,3 bar

Pm {minimum functional pressure} = 0,1 bar

For each Fluotix GC configuration, the values of the maximum permissible leakage rate (Fp) and relative
leakage rate {Frell ware calculated for an estimated lifespan {T) of 30 years:

Fluofix GC Fluofix SFG volume . Fp Frel
Configuration [em®) {barfem?/s} {%/year)
218+ 1CIS 426,5 x10° 9,0 x103 0,61
218 261,7 x10° 5,6 x10° 0,51
35+ 1CI8 557,4 x10* 1,2 x10* 0,61
215 4 2CIS 591,4 x10° 1,3 xt0* 0,61
3i5 352,5 x10° 8,3 x10%° 0,61
115+ 1C18 261,7 x10° 5,5 x10°% 0,51

The SF8 gas-sniffing test would use the values of Fp for sach of the Fluofix GC functions but for added
security, the pass/fail level was lowered to 1,0 x10° bar*em¥/s.
For the new value of Fp, the estimated lifespan and relative leakage rate of each Fluofix GC configuration

were calculated: ; T
Fp=1,0 x10°® bar*cm?¥s 4 ’,.»g\:{“\'f
Fluofix GC Fluofix SF6 volume Estimated litespan Frel e g{ﬂ-f\'ﬁ’ !
Configuration {cm?) {ysars) {%lyaar) A
215+ 1C15 426,6 x10° 2704 0.006 N
215 261,7 x10° 1660 0.009 e
315+ 1CIS 5657,4 x10° 3535 0.004
215 +2CIS 591,4 x10° 3751 0.004
318 392,56 x10* 2489 0.006
IS +1CIS 261,7 x10° 1660 —_ 0.009

Date; 98.11.04

//
MT/GQ ¢

T. R, MT983088
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

For the SF6 gas cumulative leakage measurement over a determined test time,

_ flexible housing {see drawing on page 5} and the formula:

C = Fp*Tt*Po (ppm)

Vi-v2

Whare

Po Is the atmospheric pressure value {bar}
V1 is the gas tight housing velume {em®)

V2 |s the Fluofix GC volume {om?)

Tt Is the cumulative leakage measurement test time {s)

It was used a gas tight

In order to obtain expected values within the measurable range, the test time was set 10 9 hours
(32400s), thus obtaining the following accepiance criteria:

Fluofix GC Housing volume Fluofix volume Maximum admissible
Configuration V1 {em?) V2 fem?) concentration C {ppm}
2iS+1Cis . 758B,6 x10° 426,5 x10° 0,10

218 464,2 x10° 281,7 x10* 0,16
3IS+1Cis 88,7 x10° b6§7,4 x10° 0,08

218 +2Cis 1049,0 x10* 591,4 xi0® 0,07

3Is 696,2 x10° 392,5 x10° o,11

118+ 1Cis 484,2 x10° 261,7 x10° 0,16 ]

As tha maximum admissible concentration C has no

calcuiated and used {C = 0,1 ppmy}.

5 -TESTS RESULTS

Cumulative leakags test:

SF6 gas ieakage measurement:

great discrepancies, the mean value of C was

Fluofix GC Test date Test start Test finish C1 - start C2 - finish
conflguration time tima {ppm) {ppm)
2AS+1CIS 98.09.186 08:156 17:15 0.00 0.04
218 98.09.16 08:10 17:10 0.01 0.06
3IS+1CI8 08.09.18 08:20 17:20 0.00 0.03
2158+ 2015 98.09.21 09:00 18:00 0.01 0.04
318 88.10.02 08:30 17:30 0.02 0.07
1S+ 1CIS 98.10.08 08:00 17:00 0,03 0.08
Fluofix GC AC =C2-C1 Acceptance Test

Configuration {ppm) criteria results

215+ 1CIS 0.04 AC <01 Passed

218 0.05 AC <03 Passed

3IS+1CI8 0.03 AC <€0.1 Passed

215+ 2CIS 0.03 AC <0.1 Passad

3IS 0.05 AC <01 Passed

15+ 1CIs .05 AC <01 Passed

Date: 98.11.04

Mrica  pe

T. R. MT983088
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

Test arrangements for cumulative leakage measurement

Electron caplure
meter

SF6

K\> Fluofix GG
‘ R AT

Gas tight housing

Gas tight basin for
cumulative leakage measure

.

'/

T.R. MT983088

Eate: 98.11.04 MT 7/ GQ
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EFACEC ENERGY

'MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT983089

Ring Main Unit Fluofix GC with SF6 three position switch disconnector type ISFG

Kinematic Work Chain Test

Test regulations applied:

GE FNDOO3 {1997}

Tests results:

The Ring Maln Unlt Fluofix GC passed the Tests.

Date of tests: 3" of September 1998,

Tests perforroed by: The laboratory chief
. , :
}%ﬁ /
Manuel Marting Rui Cardoso

Date: 98.11.04  |MT/GQ /% |T.R MT983080
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 -TECHNICAL DATA OF SWITCHGEAR
Ring Maln Unit

Type: Fluofix GC

Serial no.: -

Rated voltage: 24 kV

Rated current: 630 A

Rated power-fraquency withstand voltage: 80 / 60 kV
Rated lightning Impulse withstend voltage: 126 / 145 kVp
Rated peak withstand current: 40 kAp

Rated short-time withstand current: 16 kKA /3 s

Rated frequency: B0 Hz

Sarvice gas: sulphur hexafluoride {SF6)

SF6 pressure (20 °C): 0.3bar rel.

With SF6 rotary three position switch disconnector

Type: ISFG
Serial no.; -
Rated voltage: 24 kV
Rated current: 630 A
Rated powsr-frequency withstand voltage: 50 f 80 kV
Rated lightning impuise withstand voltage: 126 / 145 kVp
Breaking capacity:

Active charge: 620 A

No-load transformer; 1250 kVA

No-load cables: 18 A
Closing capacity: 40 kAp
Rated shori-time withstand current; 16 KA/ 3 5
Rated peak withstand current: 40 kAp
Rated frequency: B0 Hz
Command mechanism type CH1 for line switches

Ci2 for transformer feeder switches

See refated drawings on pages 4 and b

2 -MANUFACTURER

EFACEC, Medium Voltage Switchgear Division

3 -TEST PERFORMED

Kinematic work delivery chain force measwramant and mechanical blockage resistance,

4 -TEST CONDITIONS

r;/,
Date: 98.11.04 MT/GQ Ve T. R, MT983089 Page 2W5
/Of/ g w\ /




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

5--TESTS RESULTS

The Fluofix switch disconnector type ISFG is operated b
an operation shaft. The position Indicator is of the rotativ
is operated by the main powaer contacts themselves thro

work chain is arranged according to the next drawing:

Posdian
incticator

BLTEN LI

ISFG
Swateh

y a CI1 or CI2 type command mechanism through
& lype, goes through the command mechanism and
ugh an independent signalization shaft. The kinetic

Fine F'm 1 -SKF"[‘
applied massuns appliec L3 L2 11
/7
e 1 " ‘._E
v \/ J
Commnand Lot
¥ Break '* VA
mechanism IJG;I ISFG Switch
Operation shaft
Signalizalion shaft
L1 Break

Fin measura for
Eartty opsration

___Posiion
Inificedar

\\,F minsasa for

1.5%F
appliad F'm’ ™ Unz aperalion
mEasie Command
Mechanisin
‘ —';/ — X
Date: 98.11.04 | MT/GQ SN T. R, MT983089 Page 315
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

The values of the force applied to the operating mechanism in order to work {Fm) were measured, along
with the force delivered by the mechanical straln forge timiter bullt in the cormmand mechanism (F'm}.

[ Operations Force appliod Force delivered
: Frn {N/m} F'm {N/m)
Line switch closing b2 36
Line switch opening b4 35
Earth disconnector closing B3 38
Earth disconnecter opening 54 36

The 1SFG switch L1 phase was then blocked and then applied a force 1,5 times greater than Frn

- Operations . ISFG position 1,5 % Fm {N/m)
. Lina switch opsaning Line closed and blocked 81 B
Earth disconnector closing Earth open and blocked 80

The forcs delivered by the machanical straln force limiter {F'm) is of a lower value than the nominel force
required 1o operate the mechanism {Fm) and this force is always less than 760N,

The 1SFG switch and the position indicator mechanism withstands a force 1,5 timas greater than Fm and
thers is no visible deformation of the power contacts or operating shaft,

Date: 98.11.04 | MT/GQ /7,45/ T, R, MT983089
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MEDIUM VOLTAGE SWITCHGEAR DIVISION

CI1 command mechanism

LDate: 98.11.04

MT/7GQ

#< " [1 R mressose
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AAS
HIGH~POWER LABORATORY . —
H{Lecmseweg 310 - 6812 AR Amnhiem -- The Netherlands ?‘j 0 98

. REPORT OF PERFORMANCE

CLIENT . EFAGEC ENERGIA Miquinas e Equiparmigmos Elclices,S.A
$, Mambda.de lnfesta, Portugeal
MANUFAGTURER  EFACEC-ENERGIA #kinas @ Equipartientos Eeclcos.S.A,
$. Mamade da Infesle, Portugal )
APPARATUS Alhree-phase SFs switch aspart of an SFg~Insulated ring maln it type Flucix GG.T

DESIGNATION I8fa

. AATIMGS ASSIGNED BY THE MANUFACTURER

dllage 24 Ky Makingourgplal 24 WY ) khpgax
Norpial cuftent 630 A short—tmegyrtent: )
16qUency 50 Hz “Peak valup 40 Khpeak
{aiiber of poles 8 . Triia vahie 1B KA quing 4 s
reaing cuifentat 24 RV SFg~Insulaiian prassure.qt20® G 18 barlebs)
Malnly.active joud 630 A i ’
Cable-~cligrgtng 26 A
- Glosédloop. B39 A
First—pole-to~cletr faclor 1.8

Tho performange of the agparatus lested and the obsefvalions niade during the tests have hieah recorted I e tabled v lest results
and ha vaclllograms -

STHIS AEPORT CONBISTSIOR:

IRt T.‘.:\
5\‘.‘}" i+
D [

© Gopyrighl: Publication or rapreduction of the contents of this report in any other form than
a complata copy fo.the latter, ks nat allowsd without our viritén consaal,

KEMA Nederlang B.V.

QUALIFIED
BY STERLAD

Ashiam, Sth January 1899
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REPORT _ 710-98 _ ‘ PAGE
TYPE OF TEST T GoMPONERT POSION PAGE

Ndw'l‘cmd test . ’ P

Short—clreiilt making tost ; _ 5

No—logd tést Liné pésition &

Short—efroult making test ¥

’?‘.’"‘fa.‘“gjs.‘ < . Switeh §1 . 8

No-load test P

Bitoft-clicuit frakdng 1ésts 10

No—loadest Earih position 1 ‘

Short-élreuh making Test 12 (

No-1oud test i

The sty wWererwitiassod by:
Name. Company
Carvilhg, M, - EFAGEG ENERGIA, Méqulidsy EquipAmentos Bjécticos, S.4.,

'fﬂﬂjﬁf_]ﬁ,—"g k ; f Pori
Merins, M, 8. Marnede de Infesta, Porugal

The tesls were observed by!

Name . Company

Bronsveld, Al KEMA,
Amnhem, The Natherlands

Digwdngs
The manyfacturer has guerantoed that the equipment submitled for tests has buen manufacised In acoordance (

with the fdllowlna drawings. ) _
KEMA Kas vorifiad.ihat these draings adeqiidlelyreprasant the equipment tasted,

EMT538687 Rov, O
EMTEQU98 Rov, 0
EMT688602 sheet1 of 2 Rev. 0
EMT538592.$heet 2 of 2 Rev, 0

EMI508595 fav, g
EMT'W

DOMTE93138 Rov, 0
LMTE98190 Rov. 0
EMT698006 Rov. 0
DMT592008 Rev. ¢
EMTBI5514 Rav. 0
CMT695129 Rov. b
DMT696014-Rey. 0

Pholographs
858405
858406 i
853808 to B58809 _ :

Noto;

©On request of the cllent the tost porameters of this report wers based on a rated voltage of 12 kV and & ratad making current *si;i;
of 83 RApeak, ==
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ELECTRICAL EQUIPMENT LABORATORY

rEest Report  N° 98018025-CK-LE-01 Page L of 60

Making and breaking fest,

=

Short-time withstand current tes,

ORJECT OF TEST: SE;switeh-disconnestor,
DESIGNATION: Fluofix GC,
CLYENT: ERACEC, Empresa Fabil de Mdquinas Bléetricas, S.A.
# Arrotefa, Legado Bailp, Apartado 18, 4466 S, Mamede do
Infesta Codex. PORTUGAL.
¥ MANUBACTURER: EFACEC,

STANDARD AYPLIED: CEI-60265-1/1998,

RECEPTION DATE: 30th November 1998,
TEST DATE: 7-+10th December 1998,
“'1 The sample was subtnitted to the requested tests, according to the procedures specified in the

above mentioned Standaed,
The resulis are related in the accompanying repoxt.

RESULTADO: Correct. The switch-disconnector passed the tests,

il

i @{ V‘:I\‘t;_ ::J ) AT A g
_ THE PRESENT REPORT CONSISTS or:

e

‘Fotal number of pages: 60
Photopraphs: Pages 1921

Oscllograms; Pages 22457
Drawings: Pages 58460

L .(Lar !

B Test Chicf
@ -~ " Burtzeiia, December 15th 1998
SEDE CENTRAE: 7 DEPARTAMENTCY DE ELECTROTECHIA: DEFARTAMENTOS DE IECNOLOGIAS BE :
Cuesn deo O.‘:beé té Vigo da Tapo, t/n. LA WNFORMACION ¥ CAIIDAD / COMPETRIVIDAD:
AN T BEBAD €300 . AFGO0 Burkzede-Barecoldo Pomua Teonobiykeo Bdbificio, 101
Apxda: 1236 460B0BIBAG  Apido.: 1234+ 42080 B4AAO 48170 Zomwdio
Eaad Libniaflshatn s o (9] 4 > 409 24 (X1 Agdcr: 1234 - 2800 BRSO
tp: S/ weaw, Rbein, oy fon D614 » 489 2408 T 3410 A4 » 489 2500

Hro 4 (G ¢ 400 2000 Fuce 3P4« 489 2820
Fuae 34 {94+ 411 17 40
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1, DESCRIPTION OF THE SAMPLE,
SF, switch disconnector.
Type: Fluofix GC
Rated voltage: 24 kv
Rated current; 630 A

2. IDENTIFICATION OF THE SAMPLE,
Prototype

3. TEST CARRIED OUT.

3.1. Making and breaking test at 24 kV. 630 A,
Test duty 1, according CEI 60265-1 Sub-clause 6-101-8,1.

3.2, Short-time withstand current test, main-circuit and earthing cirenlt at 20 kA RMS,
3 sec. with peak 50 kA,

3.3, Short-time withstand current test, main eircult and earthing cireoit at 25 kKA RMS
1 sec, with peak 62,5 kA,

3.4, Shori-time withstand current test, fuses earthing efrcuit 3 kA RMS 1 see. with peak
7,5 kA, '

4. TEST LAYOUT,
4.1, Making and breaking fest.
_ The sample was connected to the feeding set is realized within a dry wire by S2 with the
load located on the 83 side. The making and breaking operations are performed by the
switch §3.

4,2, Short-time withstand current {est,
The connection of the feeding set is realized by the using to cooper tubes of 50 mm of

outside diameter convenlently supported in order not to Introduce outsider forces in the

.
sitntpls,

File n® 9801B025-CK~LE~91
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ELECTRICAL EQUIPMENT LABORATORY

& PE@Si Report N° $901B025-BM-L¥-02 Page 1 of 17
B Making and breaking test,
# ORJECT OF TEST: 8F, switch-disconnector

DESIGNATION: 'ISEG Fluofix GC
8

CLIENT: EFACEC, Empresa Fabril de Miéquinas Bléetricas, S.A,
- Arroteia, Legado Ballo, Apartado 18, 4466 S, Mameds do

_ Infesta Codex. PORTUGAL,

B MANUFACTURER: EFACEC

STANDARD APPLIED: CEI-60265-1/1998
&

RECEPTION DATE: 22th June 1999
5

TEST DATE: 20tk June 1999
. The sample was submitted to the Tequested tests, according to the procedures specified in the

above mentioned Standard,
# The results ave refated In the accompanying report,

: RESULTADO: Corréct, The switeh-dlsconnector passed the tests,

H N

THE PRESENT REPORT CONSISTS OF:
B Total number of pages: 17

Photographs:” Page 8
& Oseilograms: Pages 9+15 [
o Drawings: 16-17 i

J./I abpiti s APER R Z s
Tebt Chigf IPOS BRECHIC T nager
. mssOPA?OgLQ,BEi?_Ln ¥ Munag
Burlzeiia 6th July, 1999
B e -
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0. INDEX

1, Description of the sample
2, Identification of the sample
3, Test cartied Q0 cuvveiviiiiirirecsiiesieersosssnen..n.
4. Test Layout ............. LR e e r bbb sareanehtbransas
5o Test G ovviriiniie ety e s s s st sasss
6. Measuring equipment used
7. TeSt EBAIM Loiivisiiisisiicaicsintiesseeserrrnessersrssssssesnes s
8. Test results ........

9, Assessment of the test

Annexes

PROMOZIADS. wovevvrvinvirrinsrrnrisessnee
OSCHIOBIAMS. 1uviiisrensiriininrienseevesrierssinressesreassesstssteesseessn.
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1. DESCRIPTION OF THE SAMPLE,
SF, switch disconnector,
Type: ISEG  Fluofix
Rated voltage: 24 XV
Rated current: 630 A

2. IDENTIFICATION OF THE SAMPLE.
Prototype

3. TEST CARRIED OUT,
Making and breaking test at 24 kV, 630 A.
Test duty 1, according CEI 60265/1-Subclause 6-101-8. 1,

4. TEST LAYOUT. _
The sample was connected to the feeding set Is realized wirhin dry wire by centre cubicle
with the load located on the right cubicle side. The making and breakmg uperations are

performed: by the centre switch,

5. TEST CIRCUIT.

Fite n* 9901B025-BM-LE-02




ELECTRICAL EQUIPMENT LABORATORY

. FEIQSE Report  N° 9901B025-BM-LE-05 Page 1 of 21
22 Maldng and breaking test.
& OBJECT OF TEST: SF, switch-disconnestor
a DESIGNATION: ISEG Fluofix GC
CLIENT!: BFACEC, Empresa Fabril dé Mdquinas Bléctricas, S.A.
0 Arroteia. Legado Bailo, Apartado 18, 4466 S. Mameds do
Infesta Codex. PORTUGAL,
8 MANUFACTURER: EFACEC
STANDARD APPLIED: CELI-60265-171998
57
" RECEPTION DATE; 22th Fyne 1990
TEST DATE; 2nd July and 2nd August 1999
i The samplo was submitted to the requested fests, according to the protedures specified in the
ahove mentloned Standard,
5] ‘The results are related in the accompanying report,
RESULTADO: Correct The switch disconnector passed the testy,
& .
B
THE PRESENT REPORT CONSISTS OF:
H Total number of pages: 21 .
Photographs: Page 8
m -
Oscilograms; Pages 9-+19
” Drawings:
B
JAj(Yarrdtel ; i
- Test Chief \‘“h!:aboré‘t)ormanagel
Burizefia [5th Setember, 1999
B .
SEDE CENTRAL: LABORATORIC EGUIPOS EIECTRICOS: LRDADES DE TECNG
Cuesto do Clabeoga, 16 Vega de fopsa, s/n. 1A INFORMACION ¥ FALE
48013 BIBAQ » SFJ"'N 48903 Burfzefior Boracalkds Paigos Fecrolégree, E m
20170 o

Apidn.: 123:4- 48080 BH{BAO
Emollbulnffaben.cs

ep: [ fvewakoteines

Mo, 34 ¢ 04 489 2400
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CLE/VATLES G 44975767
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1, DESCRIPTION OF THE SAMPLE,
SF, switch disconnector,
Type: ISFG Fluofix
Rated voltage: 24 kV
Rated current: 630 A

2. IDENTIFICATION OF THE SAMPLE.
Prototype

3, TEST CARRIED OUT.
. 1000 making and breaking test at 24 kV., 200 A,
( : Test duty 1, aceording CEI 60265/1-Subclause 6-101-8.1,

; 4. TEST LAYOUT.

The sample was connected to the feeding set is reatized wirhin dry wice by centre cubicle
with the load located on the right cubicle side. ‘The making and breaking operations are

. performed. by the right switch,

[P T R sty

5. TEST CIRCUIT,
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. MT983109

Prefabricated panel Fluofix GC with SF6 three posltion switch disconnector type ISFG

Verification of the degree of protection

Test regulations applied:

EN 60529

Tesls resulis:

The prefabricated panel Fluofix GC passed the tests

Date of tesis: October 26™ 1998,

Tests performed by: The laboratory chief
Manue! Madins Rul Cardoso

\; u,rd {\
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Date: 981230 |MT/GQ %" [1,R mTo &19
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

1- TECHNICAL DATA OF SWITCHGEAR
Prefabricated pans}

Type: Fluofix GC

Serial no.: Prototype

Raled voltage: 24 kV

Raled current: 630 A

Rated powerfrequency withstand voltage: 50 kv
Rated lightning impulse withstand voltage: 60 kVp
Rated peak withstand current; 40 kAp

Rated short-time withstand current: 16 kA /3 s
Rated frequency: 50 Hz

SF8 prassure (20°C): 0.3 bar rel,

See drawing on page 3,

2-  MANUFACTURER
EFACEC, Medium Voltage Switchgear Division,

3 - TESTS PERFORMED
Veriflcalion of the degree of protection IP2XC for the command panel.
Verification of the degree of protection IP85 for the SF8 tank,
4 - TEST GONDITIONS
IP2X tests performed according section 13.2 of EN 60529 standard.
{P65 tests performed according section 13.4 of EN 60528 standard,
5- TESTS RESULTS

The Fluofix GC panel accomplished the required standards for IP2XC prolection degrea of the command
panei and IPB5 proteclion degree of the SF5 tank.
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1. OCHOBHH TEXHHMYECKH XAPAKTEPHUCTUKH

HoMMHaNHO HanpexeHKre 12 kV 17,5 kY 24 kv 36 kY
H30naHMOHHO HMBO
C npomMiuneta vyectora (50Hz - 1 MHK.) 28 kY 38 KV 50 kv 70 kY
WmnyncHe (1,2 / 50ps) 75 kY 95 kv 125 ky 170 kV
HomMHaneH Tok
Ha wunmnre 630 A 630 A 630 A 630 A
Bxog/ vaxoa 400 A 400 A 400 A 400 A
630 A 630 A 630 A 630 A
3allMra ¢ npeAnas1ren 200 A 200 A 200 A 200 A
JalyMTa © npexbeaad 400 A 400 A 400 A 400 A
630 A 630 A 630 A 630 A
TOK NpH KbCO ChegHHEHUE 16 kA {3s) | 16 kA (35) | 16 KA (35) | 16 kA (35)
‘ 20 kA (1s) | 20 kA {1s) | 20 kA (1s) | 20 kA (1s)
MzxnovBaresta cnocobHocy 40 kA 40 kA 40 kA 40 kA
50 kA 50 kA 50 kA 50 kA
Yecrora 50 Hz 50 Hz 50 Hz 50 Hz
BeTpewHa gora (IAC A-FL) Até Até Até Até
20KkA 1s 20kA 1s 20kA 1s 20kA 1s
OkonHa TemnepaTypa 5a40°C |-5a40°C |-5a40°C |-5a40°C
HomunanHo HanpexmeHyie Ha sansisaHe (Npu 0,3 barrel | 0,3 bar ret§ 0,3 bar rel | 0,3 barrel
20°C)
KaTeropis aary6a Ha HENPEKBCHATOCT Ha LSC 2A (8 cvorsercraMe cue CEl 62271-200)
yoayrara
Knac H30AaLKOHHM CTRHM Pl (8 cvoteeTcTBHE Cbe CEl 62271-200)
Wngene Ha 3atumra (CEI 60529 1 EN 50102) IP65 (otnenenMe 3a CpefHO HanpeeHKe)
IP3XC (oTheneHre Ha MeXaHtama 3a |
yrnpasnenue)
IP 3XC (HabBenHo oTfENIEHNE)
K09 (oTpenerue 3a cpefiHO HanpexeHue)
KO8
Pasmepy Ha MoaynHuTe eagnHyuy go 24 kY
EamHuita IWipyiHa (mm) | BucounHa (mm} | Adbnboumsa (mm) | Terso (kg)
IS 370 1279 X7 125
Cls 450 1279 727 155
DC 450 1279 727 155
SB 450 1279 727 115
M 750 1279 892 140
215+CI5 1190 1279 727 300
215+5B 1190 1279 727 290
315 1110 1279 727 270
2iS+DC 1190 1279 727 300
215+2CI5 1640 1279 727 400
315+CIS 1560 1279 727 380
315+2CIS 2010 1279 727 500
415 1480 1279 727 360
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Pazmepu Ha MOAYNHUTE eHHKMUM OT 36 kY

Eaunutia Uluputa (mm) | Bucounna (mm) | Awn6ounda (mm) | Terno (kg)
15 450 1729 900 230
Cis 450 1729 900 250
SB 450 1729 900 185
M 1000 1729 1155 225
218+CiS 1350 1729 900 480
215+58 1350 1729 300 465
31S 1350 1729 900 430
21542C15 1800 1729 900 640
3IS+CIS 1800 1729 900 610
415 1800 1729 9200 - 575

2. MOAY/IHW EAMHUALMA

2.1 MogynHa egmumua IS

T ! b

|||—‘| \

2.2 Mogynna eaunnua CIS

-

H
i

PAfl
iE A
: =y

Y

@ | %

PyHKuna Pazeaunmten (IS)

EmiHvla sa exosd/ M3xoa Ha
NpoBoAHHLM, 0GopyaBaHa ¢
pasegunuren ISFG
(MexaHH3BM 3a ynpasaeHue
CH).

GyHKruMA 3aumTa Ha
Tparcdopmartop (CIS)

EAvHuvba 3a 3auiMTa Ha
TpaHchopmMaTop, obopyaBaHa
C AbpPXKaY 3a fipeanasnTemnt 4
paseauHuTen ISFG
{MexaH13bM 3a yipaBaeHHe
Ci2).
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2.3 Moaynua eauumua DC

2.4 MogynuHa eguHma SB

AN

2,5 Mogynua egiHMya M

ﬁi&

i
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FLUOFIX GC

®OyHRMA 3aliyTa Ha
nposoaHrum (DC)

EauvHMUa 32 3alTa Ha
NPoBOAHULM, 0BOpYABaHA C
BaKyymeH npexbeaad DIVAC
(MEXaHM3bM 38 YNpaBiers1e
CDV) 4 ¢ pasegunmren ISFG
(MexaHM3bM 3a ynpasheHue
i),

GyHKYMA MsKlovuBade Ha
WKHA (SB)

EAMHMLA 38 M3KAI0MBAHE Ha
WiHK, obopyasaHa C
paseavHiTen ISFG
(MexaHMabM 33 yIpasneHne
Ci1).

dyHRIA Usmepsade (M)

Envinvta 3a MamMepsane. Moxe
Aa 6bae obopysBaHa C TOKOBH
¥ MOLYHOCTHM
TpaHcdopMaTOpu.




2.6 Mogynta egmHmua CH

DyHruma Aupexter sxon (CD)

M3XO0Z C NPOBOAHULN.

3. KOMIAKTHM EAWHHUM

Hanuutiute KoMnakTHM Kondmrypaumu Ha Fluofix GC ca non

CNSAMNTE OCHOBHM YHKLIMM;

»

4 & 2 @

DYHKUMA BXOA/ WAXOA C paseauHHUTeN (Pynkyma 1S)

EavHuuata nossosssa A8 Ce oCbUWEeCTBH AMPEKTEH BXO1 UNU

YYEHM Ypes KoMOMHMPaHe Ha

dyHKUMA 3aupiTa Ha TpaHcdopMmaTop Ypes npeanasuTent (PyHripin CIS)

OYHKUMA AWpeKTeH BXOA/ Maxod (PYHKUMA CD)

GyHKUMs KabenHa 3alKTa upes nperkbeaay (Pyukuma DC)

DyHKUMA MBKMIOYBAHE Ha WHHK (DYHKUMA SB)

KomnakTtHute efvnmuy Fluofix GC morar Aa 6BAAT PAsLIMPASMI UM He PasUWMpREmH,

3.1 MostynHa egrumua 21S+CIS

3.2 MoaysHa efunMua 21S+SB

th

Aty b e b DR

KomnaktHa epurmiga 215+CIS

KomnaxtHa eguuMla ¢ 2

hyHKLMH Pasegurmren (IS) u

T dyHKuMA 3aumTa Ha

TpaHchopmarop Ypes (,
nipeanasrenn (CIS). ‘

KomnaxTHa eguHMia 2iS+SB

KomnakrtHa eguunua ¢ 2
byHrM PasegunmTen (IS) uj| &
1 yHKUMA MakniouBare Ha
wrHK (SB).

EauHMLaTa e pasumpsema ot
AACHaTa CTpaHa.
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3.3 MoaynHa efidHMLa 315

KomnaxtHa eguHuila 315

1T R TER T
by ey ik L8 e KomnakrHa eauhmia ¢ 3
§ hyHKUMKM Paseguunten (15),
A i A
hr=1J Ge=Ir {e=1r, 5

3.4 Moaynka egmunua 2iS+DC

AN aahL j,

Komnawrna eaurmya 215+DC

KomnaxtHa eguHuya ¢ 2
hyukumm Pagepuumten (1S) 1
1 dhyHKuMA Jalita Ha
NPOBOAHMLM YPE3 perbeBay
(DC).

3.5 Mogynna egmnvia 215+2CI18

KomnaktHa efiHmita 215+2CIS

KoMnakrtHa efMumtta ¢ 2
hyHKUMM Pazepunmrren (IS) u
2 (hyHKUMKY JalmmTa Ha
TpaHcgopMmaTop Ypes
npeanasurend (CIS).

3.6 Apyry kordurypaumm

Apyry KOHQUIypalmM MOraT Aa 6BAaT NPesocTaBel No NopbyKa.




Jf

4, OBLO ONMCAHME HA MOAYNHUTE EAMHUUM

1- Akcecoapu 3a nopamraHe Ha Moayna

2- OtgenenMe Ha MeXaHM3IMHTE 3a yhpaeseime

3- Cebp3BaHe Ha 3a3eMMTe/IHATA Mpeka

4- Manen 3a focTvn Ao Kabenute

5- HenponMuaem Kophnyc oT HepbXaaema cToMana

6- OTgeneHre 3a HUCKO HanpexeHUe

7- MHpykaTtop 3a HaMYMe Ha HanpemeHue

8- Abpxay 3a npeanasnTenm ¢ M30NaLMA OT EHOKCHAHA CMoNa
9- Nanen 3a gocTbh 4o npeanasutenmre

10- KaGesm 3a cpefjHo HanpexeHye

FLUOFIX GC
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5. OBILIO ONWUCARME HA MEXAHM3MWUTE 3A YINIPABJIEHHE

1 - PbuKa 3a yripagnexye Ha npekbesay WK
3azeMHTEN

2 - MuguKaTtop 3a roN0oMeHHETo Ha NpekbeaaYa
3 - BHHTOBE 33 3aKperisaHe Ha NPeAHKA nanen

4 - 3aKNIovaAKa 3a BAOKMpPaHe Ha 3a3eMHTeNA Ha
noAQKeHHe "oTaopeHo” (no wenanve)

5 - 3aK/04anKa 3a GAOKMPAHE HA 3a3EMHTC/IA Ha
nonoxeHye “3aTeopeHa” (Mo enaH1e)

6 - Jaknovasika 3a GNOKKpaHe Ha NPEKbLCBaY Ha
nonoxerHe “oTsopeHo” (no MenaHue)

7 - HYnprKaTop 33 HamuKe Ha HanpemeHue

8 - Orpop 3a NOCTaBAHE Ha KAOYe 33 GAOKMpaHe
YHpapAeHHETO Ha 3a3eMuTenA

9 - OrBop 32 BKapBaHe Ha pbukaTa 3a

10 - MexaHW3bM 3a YNIPaBAEHWE Ha 3a3eMHUTONA
11 - OrBop 3a BKapBaHe Ha PLHKaTa 3a
YNpaBfeHHe Ha NPeKbeBaYa

12 - MexaHnsbm 38 yripaBneHie Ha NpeKksesaya
(Mexanmsbm 3a ynpasaedve TMR CH Ha PyHKUMA
1S}

13 - OTBOp 32 ROCTABAHE HA K/oYe 3a
G0KMpane YIpaBheHKeTo Ha NPpeKbeBada

14 - MaHOMETBLP 32 U3MEDBAHE HANATAHETO Ha
eneraza (5F6)

15 - Baokupaiy NpeBKNKCYBATES NPK BKApBaHe Ha
pbyKaTa

16 - MexaHuabm 3a ynpasneHye Ha NpeKbeeada
{mexatusbM 3a ynpasaetie Tvn Cl2 Ha GyHruMA

Cis)
17 - ByTOH 3a pBMHO oTBAPAHE Ha NperbiBaYa
{camo 3a Gynxumm CIS ¢ Ci2)

ynpasneHue Ha azeMHTons

15 16 w

NpyHILMN Ha JeHCTRUE

Hexaunabm 2a ynpasaerne TMn “Tumbler”,
3aTBapAHeTO W OTBAPAHETO €& M3BLPUIBAT PLUHO

IpHUmMepy 3a NpuIoKeHne
WanonssaH apk SyHkuus 1S,
OcHosHeo oGopyAasate npy OyHRUMMTE
“Bx0f/ Haxoa" (femypHo HHCTaAUpaHe K

CI(M) | 1AM enexTPUYECKHY, MOCPEACTBOM MOTOPM3KMPaHE MaxaHe Ha vacT of M
b pesxa)
;gc;s:;agzgacxopom, HE3ABHCEILA OT ACHCTBMETO | ciyi nospoinBsa AMCTAHIMOHHO YiIpaBAEHHE
) Ha paszeguuntens ISFG,
MexaHMat 3a ynpasnesue Tt “Tumbler”, Mznonzsal npH PyHKumA CIS.
0Bopy/ABaH CbC CMCTEMA 3] 38/ bPHAHE CAMD NpH MzrmousarHe Ka Nperbheeaya vpes
oTeApAHETe. ONepaTopsT HIBbLRWBA PHUHO CTONSBaHE HA €i4H HAKW noBeYe
onepauMaTa No 3aTsapaHe, NOCHSABaNA OF npeAnasvTeny (3atiyra 0T HaToRapaaHe
C12(M) ONepala Ha IEPERAAHE HA MEXaHHIMa. 4pe3 KOMBMHMpaHY npeanasreni).

Warnioupatie Ha hpexsbeeaya vupes
2aACHLTRAHE HA 3aUiMTHH PEeTa Ha
TpaHchopMaTopHTe,

OTsapsaHe Ha NPeKncBaYa,

[0 TO3K HauMH MEXBHKM3IMBT 38 YNPaBAeHHE MOME
£a M38bWH ONepauma 1o OTBAPAHE 3a CHKPATEHD
Bpeme (<100 ms ) upes aefcTBMeTO Ha
@ABKTPOMATHUT, NRTPOH Ha RPeAnasHTen uak
ByTOH,

HpyHuMn Ha AelicTeMe Ha MeXaHMsMa “Tumbler”

3a/ieiCTBAHETO HA PbUKATa HATATA NPYXKMHATA, JOKATO Ce [JIOCTHIHE CLCTOAKKUE U3BTH
pasHosecke, Tpu ToBa NONCKEHHE NPYXMHATa ce 0CBODOMAaBa KaTo ce OTMyCcKa PAKO U
HEe3aBMCHMO OT oneparopa.




6. MPEA/IATAHM ONLMM 3A MEXAHUBMMUTE 3A YNIPABAEHME
6.1 3akniouBaHe ¢ kamuab
To3u TN 3aknicuBaHE Ce CBHCTOM B M3NOM3BAHETO Ha KaTvHapu, KoWTO He no3roinsat

40CTbHa A0 OTBOPa 3a BKapBaHe Ha pburaTa. Beuuky npexKbceavkt M paseauHuTent ca
NoAroTBeHK 3a NOCTABAHETO Ha KaTUHap.

6.2 3aKnwyBaHe Cbec 3aKMONANKA

Tosy BUA 3aK/HOYBAHE CE CBCTOM B M3NOA3BAHE Ha 3aKMOMANKK, KOMTO HE NO3BONSBAT
ACCTBI 0 OTBOPA 3a BKapBaHe Ha pbukara, Beaka Kilova/ika MMA FHO eauH KA, KoliTo
MoXe Aa 6bjie M3BAAEH CaMO TIPU 3aK/IOUEHO NONONEHNE.

BraMomHo e (Mo XenaHue) fa ce nocrassT 3 KAOUYANKM, C KOUTO Aa Ce OCHLILECTBAT
cneaHuTe BAOKMPORKY:

* A - lpeKneBay Ha NofoxeHue “oTBOpeH”
* B - 3azemuren Ha nonoxeHve “otsopey”
+ (- 3azemuren Ha nosoxeHMe “3aTropeH”

6.3 Enextpuuecko obopypaHe

KomangroTo ynpapneHueTo, Ha pazefuHMTenMTE M NpEeKbCBauMTe MOME Ja
060pY/BAHO € MOTOPMBMPAHW CLOPHHEHMS, MTbPBMUHA HamMoTKa, MMWKponpolecop,
CHIHanM3auMA 1AW ApYrK ChOPBIEHHA, NOAXOAAIIM 3a AMCTAHUMOHHOTO YrIpas/ieH
MoaynHaTa efquHHuIa,

7
:c’ga Ty
L \

N, %
Wl fAC
AKO @ HYXHO (Mo KesaHue), Moxe Aa ce A06aBH [ONbAHUTENHO OTABNGHUE 3a HWMCKa
HaNpeXeHKe, JaBallio BHL3MOKHOCT Aa Ce MHCTa/Mpa APYro HeoBxoaMMo oBopyBaHe,
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7. CUCTEMA E/IEFA3 SF6

FLUOFIX GC e xancy/ioBaHo A0 MMBOT Chopbiehue (cbraacko ctaHpapr IEC 62271).
HenponycikmmsocTTa Ha ToBa CHOPLHEHHE € OCHIYPEHO YPe3 Pas/iMuHW PYTHHHM TECTOoBE.
QuaKsaHUAT MY EKCTII0ATALMOHEH XHBOT & 30 roguHu.

HenpoHuuaeMmaT KOpryc oT Hepbiaaema cTomaHa Ha FLUOFIX GC ce nbsiiM ¢ eneras (SF6)
npM OTHOCHTENHO Hasnaraxe ot 0,3 6apa. BUHATK KOrato € HeoGX0AUMO, NpeMaxHeTe SF6 ot
BLTPELHOCTTA HA KOpNyca {(KOpNychT € MpoeKTHpaH Taka 4e Aa M3fbpia Ha abcooteH
BaKyyM}, Kato npenopbuMtesHaTa npoleaypa e chesiHaral

¢ OtCcTpaHeTe Kanaka Ha MeXaHW3Ma 3a ynpasnenue.
s OTCTpaHeTe MHAMKATOPa Ha Hanarade (MHCTaNMPaH € BbPXY BeHTHNa).
® BeHTMABLT lile cTaHe ToraBa AOCThNEH. '

XapakTepHGCTUKM Ha BeHTIA, M3NoN3BaH B Kopnycute FLUOFIX GC:

Npouaeoanten: DILO

Mopen: Ref. 3-408-R008 AL
Paamep: DNG6

BeHTnabT TPaGBa fia € YCTOMUMS Ha
pasnagiaiy ce eperas (SF6).

8. M3IMPALLAHE

Moaynnute eguuui FLUOFIX GC ce usnpaaT ¢ fipeksCBay B NojoxeHue “oTBopeH” U
3a3eMMTESN B NOROKEHHE "3aTBOpEH",

Moaynnure eauunun FLUOFIX GC ce visnpawjaT B8CAKa NOOTAES/HO BBPXY. AbpBeH nanet
(3aKpeneH ¢ YeTHpK BUHTA M NOKPUT € MPO3PasHD (oano).

AKcecoaphre 3a MOHTX W CBLp3BaHe Ha Moy nuTe eauHyun FLUOFIX GC ce gocTasat B
OTAENHA oflaKoBKa,
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FLUOFIX GC

9. MOJIYHABAHE

YCTaHOBETE KOM Ca NOAYUEHHTE MOAYHU SAMHULM U Ce yBEpeTe BhB:
¢ OyHKUMATA CBHIAACHD KPATKOTO ONMCaHMe
* TabesikaTa C XapaKTepUCTIKM
¢ flo6poTo chCTosHME Ha 0BOPYABAHETO

YBepeTe ce, Ye e HaMUe ONAKOBKATA € AOMBJHHTE/IHOTO obopyssare. MNpM ycTaHoBaRaHe
Ha Hepe/HOCTH TPAGBA Aa ri oTGeNexHTe B PasTMCKaTa 3a JOCTaBKa. :

120° maxc

Maketnte TpaGea Ja ocTaHar 3aKpeneHM BbpXY ObPBEHUS FaNeT A0 MOMEHTa Ha
MOHTHPEHETO UM,

MaxeTire TpAGea 4a ce npeMecTsar ¢ ROMOWITa Ha CrieaHMTe ypeau:
*  MocToB KpaH
*  XupapaBAMuEH BUCOKONOBAMIaY

3a Aa ce ocHrypu 6e3onacHoCTTa Ha MBHEBPMPALLIOTO /lle M Ha camoTo oBopyspaHe,
MOAYnHUTE eAMHMUM TpatBa da GbAaT TpaHCnopTHpahu CTpaHH4He (He TH ABMMeTe
Hanpeg).

MaxeTite TpAbBBa Aa ce ChXpaHsdBaT B OPUrHHAAHATA MM OnaKoBKa, Ja ce Masar or np
BOAHM NPLCKI M TaKWBA OT XMMWKANK, B A0ODE 1POBETPABAHO M CYXO noMellleH1e
Temneparypa or -25° C go +40° C.

12
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10, MHCTA/IMPAHE

10.1 NogroroBKa Ha noja

MoasT TpAbBA A3 APUTEKABA MMHMMaZAHA IGARKOCT OT Zmm/Mm C Uesl MOHTaX®LT Aa ce
VJIECHM U Aa Ce NocTHUrHe A06Lp KpaeH suf.

10.2 PazonaKoBane

Koraro naketure ca 61AM30 A0 MACTOTO, KbASTO W €& M3BBPILM MOHTAX DT, B CAERHKA ped:
e QT1cTpasere Npo3padHoto oMo,
+ Orteopere BpaTara Ha KaGenHoTto oTfeNleHHe (yBepeTe ce, e 3a3zemuTes/mTe Ca
3BTBOPEHH).
MaxHeTe YeTHpHMTE BYHTA, NOAABPIKAMKM NakeTa BbpXY ocHoBaTa (Ksoy Ne 17),
BHMMaTE/IHO 3aBbpTeTe MOAYAHATA €MHMIA, € Uen Aa ocBoBOAWTE OCHOBATA U Aa A
NOCTABETE Ha 3eMATa CheABaliKK MHCTPYKUMATA 3a JABMKEHME,

10,3 MoHTaXX Ha MACTO

OTcrpaneTe npefHata BpaTa Ha KabenHoTto oTaenenue _

+ [loctaBeTe MmoayAHaTa eAMHMUA ¥ NpoBepeTe AaAM CTOW BEDTHKA/HO, ako e
HeobXoAWMO U3paBHeTe

¢ 3akpererte A Kbm NoAa

10.4 CheavHABaHe Ha paslWMpAeMH MOAYITHH e HMHHLM
PasimpaeMUTe EIMHMLUM MOTaT Ja ce KOMOGWHMPAT €[MHCTBEHO M Camo ¢ Jpyru
PasWKPAEMA efuHILM,

PastMpREMUTE eAvHULM Ce AOCTABAT CbC 3alliiTHa, M3oAMpalla 3anywanka, 3anywaxara
TpABBA NPOCTO Aa Hbjle M3BaZ4eHa, 3a Aa Ce CBbPXaT 2 eiUHUUM, -

WHaonupaina

Paslupreade Ha
ealBHUaTa

13




FLUOFIX GC

3a Ja cebpere 2 PasuwMpAeMY eSHMHHLM & HEoBXOAUMO:
*  fa oTCTpaHiTe M3OAMpaLaTa 3anyLanKa
* [la nocraBute KNeMM 3a YpaBHOBECABAHE Ha SAeKTPHUHO nosie (No 3 BBB BCAKA
efiHMYa)
* /[la nocrasure paswmpuTeHms KOHeKTOp,

Pasitimpaena Egusuua Ha
eanHiLa pastMpeHie

Toumt 38 NOCTaBAHE Ha Kreai 26
YPARHORBCARAHE HA ENEKTPUYHO HONE (

! 3abenexka:
founcTeTe 1 nocTasete CUAMKOH BBPXY MOBBLPXHOCTTA Ha PAsWMPUTEAHNA KOHEKTOP M
MOAYAHMTE e/IHULM, 3a J1a YAECHUTE onepaumaTa.

14 @efacec
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FLUOFIX GC

10.5 3aKkpensaHe KbM NOAA

PazrnenaiiTe naaHa 3a pasnofaraHe Ha MOAY IHMTE eAMHMUM, KbAETO e pAafeHs
KOHGMrypayuaTa, oBiMTe pasMepy U npenopbYaiuTe TOUKM 3a 3aKperiBaHe KbM noja.
MojynHUTe eAMHMUMTE Ce 3aKPEenaT KbM NMOAA NOCPEACTBOM BHMTOBE M8 (4 TOuKM Ha
3aKpenBade Ha KpaiHuTe KNeTKK).

10.6 Cebp3paHe Ha 3a3eMHUTEJIHATA MPEXA

Beuury KomnoHeHTH NORMAFIX (luMHW, KaGenHy Bpb3kM, NpeanasuTesm 1 Ap.) ca CBbp3anu
NOMENKAY CH U Ca 3a3eMeHM nocpe/cTBom obula Mpexa. BikTe Ha Auarpamata Ha JlonHara
Mrypa TouKara Ha CBbp3BaHe Ha obuiara WmHa.

FAY - AN

¥ 03
-
g Y

B R e

(*) - Touwsy Ha CRLpIBAHE Ha oBlYaTa KA
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10.7 CBbbsaaHe Ha HabeanTe

FLUOFIX GC e npoektvpaH, 3a Za 6bAaT M3n0nsBat pasriobaem, npeasapuTento

0hOPMEHN (BHPAHMPAHM M HE eKPAHMPAHH) AW TEPMOCBUBAEMH KOHEKTOPH OT CASAHHTE
BMAORE:

SN

Mpag KoHeKTOP T-06pazeH KOHEKTOD T-obpaseH KoHeKTop

T-06pasHu KOHeKTOPK 3a BTYAKK 400/630A Ha PyHKLMMTe “Bxog/ H3xon”. KoHexropure
TPAGBA fa GbAAT CLBMECTMMM C H30MPAHM MEAHU MM ANYMUHMEBM nposoAHuLM. Morar aa
6baaT M3noA3eany KonekTopi Raychem RSTI, Euromold K400 uau AOA06HM,

Npasu uan M-o06pastu KOHEKTOPH 3a BTY/KK 200A. KoHekropmte TpaGea aa Gbaar
CHBMECTUMY C U30/IMPAaHM MEHW MW aNYMUHIMEBU NPOBOAHWLM, MoraT aa 6baar
v3anonssanu KoHekTopy Raychem RSES mam RSSS, Euromold K158LR mny K152SR, uam

-~ AoA0HHM.

H360pBT Ha KaBesM 11 KOHEKTOPM € OTrOBOPHOCT Ha KMeHTa. KabeauTe 1 KOHEKTOpUTe
TpAGBa fa 6bAaT ChBMECTUMM C 0BopYABaHeTo Ha FLUOFIX GC.

Cnegsaitte MHCTPYKUMMTE Ha NPOUSBOAMTE/IA Ha KOMEKTOPY NpH HHCTAMMPaHeTo Ha
KaGeNHUTE KOHEKTOPM.

i6 @efecec




2 FLUOFIX GC

10.8 MoHTHpaHe Ha npegnasuTesmre

OTsopeTe BpaTHYKaTa Ha OTAE/ICHUETD 33 RpegnasuTenure,

(BasemuTenar Tpabea ga Gbe 3aTBOPEH).

CBaJsieTe Kanaykata Ha AbpyKava 3a NpPeAnasuren, 3aBbpTaiky pbhukaTta B Nocoka obpaTHa
Ha YaCOBHMKOBATA CTpesiKa.

=i

MaxHeTe pbuKara M 3aBbpTeTe € PbKA KafnaykaTa B [OCOKA oBpaTHa Ha “acoBHMKOBATA
cTpesnia, KanauKara Ha AbPIKaUa 3a NpejnasuTeny e ce oCBoBoAM.

MocTaseTe npeAnasMTens B Kanaykara Ha AgbpiKava (MocoKa Ha MaTpoHa: KbM Karauxaray.
MoctaBeTe 0BpaTHO KanauKkaTta (3aefHo ¢ Npefnasurens), chefBalky o6parHvA pesl Ha
AeicTaue,

(YeepeTte ce, Ye Kanaukara € nocraBeHa B NpasuaHaTa nocoxal,

3aBenexKka; NMouMcTeTe KOHMYHATE NOBLPXHOCT Ha HanadKata (He e HeoBXoAuMOo Aa
M3TION3BATE CHAMKOR).

17 @efacec



FLUQFIX GC

10.9 Onpegenste pasmepute Ha npeanasHrennTe

lpeanasutenn Tun High Rupture Capacity {HRC) “Backup-fuses”, nipoMsBefieHM CbraacHo
craHaapt CEi 60282 / DIN 43625.

fpu MakcuManta okonHa Temfieparypa of 40° C, makcMManHata sary6a Ha MOLLHOCT &
55 W,

MowHocT Ha fTbpBUYHO HanpexeHue Ha TpaHchopMaTopa
TpaHcthopmaTopa | | .
KVA HomunaneH 1ok (A) Iy %)

(*) Npw onpepensHeTo Ha BMAA NpeAnasMTen TpaGBA Ce BIEME 104 BHUMAaHMe AonycTmMarTa
3aryda Ha HanpexeHHe (NOCoYeHa B JIMCTOBKATA Ha APeAnasuTenmTe).

(**} Korato (ly & npu -5°C < T < +40°C) 1 MOWHOCTTA Ha TpaHcdopmaTopa e > 1000 kVA,
MaKCHMAHMAT CBPbXTOK € 1.2 1S, '

18




1. NMYCKAHE B JEACTBHE

1.1 3aAD/KHUTENHH RPOBEPKHM

+ [lpoBepeTe Ay Ca CBBP3aHM NPABU/HOTO LMHATa, KabenuTe, 3asemABaHMATa U
MOMOWHWTE HUCKOBO/ITOBK BEPUIH.

e [Iposepere janu ca MOHTHPaHe NPaBK/IHO npeanasuTentTe, AeaekTopmTe Ha
WHHATE M KaBE/IUTE M Ha NaHenuTe Ha KabesIHoTo oTAeneHme,

¢ TlposepeTe /laAl HHAMKATOPHT 3a HaNAraHe € B NONOKEHWE 3eNeHo.

11.2 KomyTaumoHHH onepaumm ¢ anapata

e [ipopepeTte npasuNHOTO (byHKUMOHMPaKe Ha arlapara ¥ GHOKUPOBKUTE, KaTo
BKAOMHTE M U3KMOUUTE HAKO/IKO NbTH NPEKbHCBAYUTE W paseuHHTeNnTe.

11.3 3axparBaHe Ha BXogHuTe KabesH
¢ [lpoBepete Aajiv BCUUKK paselMHUTENN Ca B NOAOXKEHKe "oTeopen”,
11.4 MNpoBepKa 3a HanMuMe Ha HanpexeHHe
¢ Cnep Kato Kabenute Ha DyHKRUMA [S ';A“!ca aaxpaHéHu, nposeperTe Aany cBeTAT
?:s,qﬁ:aropme 33 Ha/IMuMe Ha Hanpexenue L1, L2 1 L3, MoHTHpaHi Ha KoMaHAHOTO

» [lycHete 3axpaHBaHeTO Ha Kabenure Ha yHKumMA IS "B" M npobepete ganu caeTar
MHAWKATOPHTE 3a HaNWUKME HA Hanpekerne,

TOCHE/OBATEIHOCT HA [
AIMNTE
C

18




FLUOFIX GC

11.5 Mpoeepka Ha nocnegoBarenHoCTTa Ha thazute npu OyHkumMTe “Bxog”

lMpoBepete noc/e0BaTENHOCTTA Ha hasnTe, HINON3BANKY MOABHMHOTO TECTBALY0
ycrposicTao “C”, Kavto 3a yenra:

Brapaite wiema “C” B ToukaTa 3a TecTeate Ha ycTpolteTeo L3 Ha dyHkuMa “A”
e Brapadite Knema “C” B TouKaTa 3a TecTBaHe Ha yctpofictso L3 Ha yHxuma “B”

AKO MMa MOC/ICAOBATENHOCT:
o JlaMnM4KMTE Ha KOHTPOMHWTE ycrporcTea L3 Ha dyHKUMMTE ca cbC cnaba ceeT/iHa.
¢ JlaMnMuKaTa Ha NOABWXHOTO YCTPOiCTBO “C” cretea.

AKO HAMA MOCRe0BATEAHOCT:
JlaMnuykUTe Ha KOHTPOSHOTO YeTpolicTeo L3 Ha dyHKUMKUTE “A” 1 “B” cBeTaar,
¢ Jlamnuukata Ha NOABMMHOTO yCTpolicTeo “C” Maracea,

Mostopere chiTe onepalum 3a dazure L1 K L2,

3abenexxa: 3a ga npoBepuTe NPABMAHOTO bYHKRUMOHMPAHE Ha NOABMKHOTO YCTPONCTEO 3a
MPOBEPKA Ha NOCNEAOBATE/HOCT Ha a3H, CBbPIKETe ABETe MY KNEMM C ABeTe hasu ot
ChlijaTa KeTka: NamrnuuKara Tpabea 4a CBeTHE,

11.6 3axpaHBaHe Ha WwMHaTa U Ha KOMBMHMpaHaTa 3a14KTa OT NpeAnasHTeH

3atsoperte npexsceava(MTe) Ha BXogHara(ure) knetkafu),
3arsopere npeKkbeBava(uTe) Ha u3xogHata(Mre) Knerra(m).

Nporepete fganu uxaKKaTopuTe 3a HaAMYME Ha HanpeXenue L1, L2 M L3 Ha
nocaeAHaTa KAeTHA CBETHT, .

12, IPUHUMI HA PABOTA

12.1. OnepupaHe ¢ MexaHMamuTe 33 yiipasneHne

NakeTuTe ¢ MOAY/IMTE Ce U3NPAWAT ¢ NPEKBCBAY B NONOKEHNE

“otBOpeH” M 3azemMMTen B noONOKeHMe “3arBopen”. =0
MoTopuanpaso safBMKBaHe He Moske fa ce OCHILECTBY aKo
pbUKaTta 34 prUHO YNpaBheHWe e nocTaseHa.

MexanmambT ce 3agelicTea ¢ nomouTa Ha BA0KMpalla 3a€H Xo4 PbUKa, YMATO thyHrUMA e
A2 HE 0380/ Ha NPEKDBCBAYa Ja NPEMHHE B NONOXKEHME “oTBOpEH” BesHara crep Karo e
61t B nonoxenue “sarsopen”.

B (Rt

TRyt L T

E
lMpeKbopay saTRopeH [pexrnhcaay oTBOpEH
3azemiren oTgopen 3azemuren oTeOpeH
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12.2. OrsapsHe Ha 3a3eMUTeNA (MPHICKMMO NPH ABaTa BHAS MEXaHM3MM Ha
ynpasneHue: Cl1 e Ci2)

Tazu onepauya € BLIMOMHA eAUHCTBRHO aKo 3a3EMUTEANAT e 3aTBOPEH,

MpemecTete NPeBK/IOYBaTENA Ha MEXaHK3Ma 3a B/10KMpaHe Ha 3a4eH XO4.

BrapalTe pbyuKara B OTBOPA 2a YripaBieHHe Ha 3aseMMTeNs,

OtsopeTe 3a2eMWTeIsl, NOBAMralKM PbUKata A0 MONOKeHWEe OTBOPEHO B NOCoKa
o6paTHa Ha YaCOBHUKOBATA CTPENKa,

2 © ©° @

Tosa gelicTsre 1ie MO3BOJIM Aa Ce 3ATBOPY APeAHMA NaHEeN ¢ Kabeante U Aa ce ocBoboaM

~ ROZMHMATE Ha OTBOPEHMA NPEKBCBaM,

offfe? pe

12.3. 3aTaapaHe Ha 3a3eMuTena (NPHICKKMMO NPM ARATA BMAA MeXaHU3MH Ha
yrpasnreHue: Cl1 e CI2)

¢ Tasy onepauvn € RbaMOXHA eMHCTAEHO aKo NPEKbCBaYBT U B NOJIOKEHHE
“oTBOpEH”,

¢ Brapaiire pbukara B OTBOPA 3a YNPaBaeHMe Ha 3a3eMUTENA,
Yeepere ce ve Kabe/mTe He Ca NoJ HanpeXeHHe (8MiKTe MHAMKATOPUTE 3a HankuKe
Ha Hanpexeuue),

» 3aTROpETE 3a3eMMUTE/IN, NOBAWIaMKM PbUKaTa /10 KPaiHo NOOKEHKE B NIOCOKa Ha
YaCoBHMKOBATa CTPenKa.

P
| .
"
%:!

{Ipu T34 onepauua:
e 3a3CMMTENAT Ce 3aTBapA.
MaHenbT 33 40CThN Jo Kabenute ce oTeaps,
o NPeKbCBaYLT ¢e GNoKMPa B NonoxeHue “oTBopeH”.
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2 FLUOFIX GC

12.4. 3atsapAHe Ha npekbesava (MeXaHM3MM Ha ynpasnenme Ci1 - Qynkuma exon/
H3xon)

¢ Tasv onepauma e Bb3MOKHA SMHCTBEHO ako 3a3EMMTEIIAT @ B OAOKE e
“oTBOpPEH”, '

* Bxapatire pyvuKaTa B 0TBOpa 3a YNpaBAieHHe Ha NPEKbCBava.
3aBbpreTe PbUKaTa A0 KPalHO NOMIOMEHUE B MOCOKA Ha YacoBHMKOBATA cTpenka -
MPeKkbLCBaybT e 3aTBapa PA3KO,

*  MeXanusmbT 3a yripaB/ieHue Ha 3a3emuTess ce 6I0KMpa B NOAGKEHHE “oreOpen”.

12,5, O1BapAHe Ha NpeKbeBaya (MexaHHabMm Ha ynpasaexre Cl1 - OyHrums sxop/
usxon)

* Tasy onepaluusa € Bb3MOXKHA eAMHCTBEHO KO 3a3eMMTEAAT € B NONoKEeHUe
“sarBopen”.
* Buxapalite pvuKarta B oTBOpa 3a ynpasneHWe Ha fpeKbcBaYa.
3aBbpTeTe PHUKATA A0 NOSIOKEHWE OTBOPEHO B MOCOKA 06patHa Ha YacoBHWKoBaTA
CTpe/ika B nosoxeH1e “oTopen” - rpeKbeBayLT ce 0TBapA PASKO.
°  MexaHu3MbT 3a YNpasneHWe Ha 3asemyTens Toraea ce OrGAGKUpA.




FLUOFIX GC

12.6. 3aTBapatie Ha NpeKbCBava M 3apeKAaHe 3a oTBapAHe (MeXaHU3BLM Ha
ynpaenexve Ci2 - diyHKUMA 3aiimTa Ha TPAHCOPMATOP)

o Tasu onepalMs € Bb3aMOMHa CAWHCTBEHO aKO 333eMMTenAT € B NOoNoMeHWe
“otBOpen”,

Bxapatite ppuKarta B 0TBOPa 33 yNpaB/ieHWe Ha NpeKbCBaYa.
3aebpTeTe C PbKa B NOCOKA Ha YaCOBHMKOBATA CTPENIKA AC KpaHO NonoHeHHe.
MpeKbCBaYbT Ce 3aTBAPsA M PbuKaTa He MoXe Aa 6bjAe MaxHaTa.

BHUMaHHe, 3afb/MKMTeHA onepauus c/iel 3aTeapaHeTo Ha ISFG:
» 3apbpTere 3a/lbAKWTENHD PbUKaTa B NOCOKA 06paTHa Ha 4acoBHMKOBATA CTpe/ika,
33 [a 3apesute npyXHHaTa,
o Crief TOBa MOXE 2ja Ce MaxHe ppuKara. FlpekpcBauybT TOrasa e seye rotos 3a
oTBapAHe (3asbpreTe KAIOMA B NOCOKA 0bpaTHA Ha H4acoBHKKOBaTA CTpenxal.

12.7, OTBapAHe Ha NpeKbCBaYa (MexaHMabm Ha ynpasneHie CI2 - hYHKUMA 3allmTa Ha
TPAHCOPMATOP)

OnepauyATa Ha OTBapPAHE Ha NPeKbCBaYa MOXKe Aa Oblie U3RbpIICHA:
*  Pbuno (BYTOH Ha MEXaHW3Ma 33 YNpasieHue)
¢ Ypes nbpeMYHA HAMOTKA (N0 XKenaHWe)
e C npeanasyreni (MexaHu4HO 3a/iBiKBaHe Ha npeanasvrenmre)

Byrox an
H3IKAYBAHS
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13, CbXPAHEHME

Fluofix GC e npoaykr, Kolito He ce Hy#Aae o7 NOAAPDIKKA, CAe/ KaTo BeYE BOMUKKM aKTUBHM
HacTH M OCHOBHATA BEPMra Ce HaMMPAT BbB BLTPEINHOCTTA Ha pesepsoapa, Nuies ¢ eneras
{SF6).

MpH BCe TOBa, CRES APOABANMTENHO MBKIOUBAHE OT peXuM Ha pabota M BUHATH, KOraTo
MM MpeKbCcBaHe Ha pelMMa Ha pabota, ce npenopbysa H3BLPIUBAHETC Ha HAKOM
onepaymu:

*  Busyanna npoBepKa, 3a fja ce yBepHTe B JJOGPOTO ChCTOAHME Ha CHOPBKEHMETO.

¢ T[lposepka Ha NPaBHAHOTO BYHKUMOHMPAHE HA MEXaHM3MMTe 3a ynpasaeHMe M Ha
6/TOKMpOBKUTE,

* [lpoBepKa Ha NPABMAHOTO NOCTABAHE Ha KaBEMHMTE KOHEKTOPH.

14. TECTBAHE HA KABENH

Pe/] 3a MaBBPWBaHE Ha TECTBAHETO Ha Kabenw
 OrsopeTe pasegunuTens.
3areopeTe 3aseMuTens.
Ovctpanere naHena 3a JOCTLI 40 KaBe/HOTO OTAENSHHE.
HHeKkTHpaliTe HaRPEeXeHUE AUPEKTHO B KaGesHus KOHEKTOP (MPOMIBOAMTENMTE Ha
KOHEKTOPY pasniofiarar ¢ AOMbAHUTE/HN CLOPBKEHURA 38 TeCTBaHe Ha KaBes).
* Cnep Kpan Ha TECTBAHETO GE BLPHETE B HAYA/HOTO NOMOXEHME.

® & ¢ @

UHeKTHpaHe
Ha
Haripexenye

Mo skenanue, eaunuumte Fluofix morat na 6bgar 06opyABAHYM CBC CNELMAZIHY M3NHTATETHM
FHe3la 3a vecTBaHe Ha Kabenw (BMK pucyHxara). Te NO3BO/ISBAT KabenurTe Aa ce TecTBar
6e3 da MMa npAaK ZOCToI A0 KabeaHure KOHEKTOPU.

Otsopete pazesmHMTERA,
3aTBopeTe 3azemuTesNs.
Orcrpatere 3a3eMUTENIHUTE WHHM, KOMTO CA ChEJMHEHM Ha KbCO C M3NMTaTeHMTe
rHesgara.

*  UHxekTupalite Harpexenme, 3a 1a TecteaTe Kabeaute.
Chep xpast Ha TeCTBaHeTO ce BLpHeTe B HaYa/THOTO ToIOKeHHE.

Hanurarenyn
rHesfa
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15. MOAMAHA

15.1 MNogmAHa Ha CHIrHANHMTE AaMAM 3a Ha/iMyKe Ha HarpeXeHHe

3a A3 NOAMEHWMTE CHTHANHMTE NaMNMKM 3a Ha/MuMe Ha HanpexeHWe, creppalite pega,
NOCOYEH HA WHOCTpaluTe, He ca HeOBXOAMMH MHCTPYMEHTM.

Chej KaTto OTCTPaHMTE UHAMKATOPA Ha HaNPeXeRHMeTo, NpeKbeHeTe Bpb3kaTta,
CebpieTe HaHOBO MHAWKATOPA HA HATIPEXEHWETO W T0 NOCTaBeTe OTHOBO HA MACTOTO MY,
AKO eAMHHIATA @ NOA HANPEXKEeHWe, MHAMKATOPBT Liie CBeTHe BeAHara.

15,2 NoamMAHa Ha NpeAnasuTenH

32 fa noAMeHMTe npeanauTendTe, cregsaite MHCTPYKLMKTE, nocoueHn B Touka 10.8 ot
“MoHTaM Ha npeanasutend”.

Mperopbyba ce eAHOBPeMEHHA NoAMAHA Ha TpyTe npeAnasuTe/in.
16. PESEPBHM YACTU

MpenopbyBaT ce CelHuTE Pe3epBHy HYacTH:
¢ JlaMny 3a MHAMKATOPA Ha HanpeXxeHue
¢ [lpeanasutenyt (KO € NPHAOKUMO)
o [ppBUYHE HAMOTKA (aKO € NPUADKHMO)

fioec]
i
2
5‘-‘!.-}-'

v, s
S
ety
Brea

&

25

@ efacec



efacec
Energia, Maquinas e Equipamentos Eléctricos, S.A.

TBbproBckY oThen

AriapaTypa 3a Cpe/iHo M BUCOKO HaNpe)eHue

Porto
Arroteia ® Leca do Ballo ® Apartado 1018
4466-952 S.Mamede de Infesta * Portugat
Tel.: (+351) 22 956 23 00
Fax: (+351) 22 956 28 87
site: www. efacec.com




SR

H ¥ it T Y
! B uolye[BISUL R JusLUSBURLY s ; :
U0 ARG | GHVOON [ ABGUAR | Sy g xe s - ] .
e 1d'S PENHWT Bdoang [BUs] DIDVHS ;
/T o | T vvogevoeT v - S0P JOJ ZdD Ui Jspusl el P
gt i ] mw ;
1 oyg ‘opnany, wivon op wadugredy - 1N | Yo Tareen | SEYHOL“HOSY-AMTY Dy 30 o s AL0-008 e R G u
S | 1 YRENDELSY gl Ty vt Gl 3i BNt F -] ¥ W
’ e :
R * Cied SRl e s
e ra nquan-wv-ae_)v.a esv.-ﬁ.usea._ T QUL RN 30 EREA) E PR AT B Jod v, EXGPAIONT CHOIR v GATER T3 gl bive i 44 BEDaTeRON e oA 2Bl jnw MERR 81 AR m
1% Coon0g KBy 00U 3puRE Ty T 00 $ATRIINY SEEaMadIaT 2 DHBIAIID 21% Pumia B} AW albis 28 SOWE 1Lz G2V IIN TIHTICKAOT V0 Y30V 4] 44 LLAKOST J it A1 i s, paamaira 2k 8 eaes 0O H
SZGRE R34 JOW-GRLT BSI SFPIE) TR0 CTOES STay e -5oll BF Besb deuraroy \ .
. H !
b +
2 [ 0611 ] ! i
At »
006G ove ovz ¥ 481 IFAHL lll_. uuuuuuuuuuuuu o alg !
1 .
L172 059 g8l ¢ 0gt IPURL O ! _ ”
o 1 3 o 2 a0 2y W :
©98 085 ocy = > FIYHL @ 1 : 1 ey t
on 1 1 T
0s% 009 0bE ® 481 FIONIS ! [I1E : !
4 {
005 oS¥ ogl @ o2l ITORIS N S " X% h d
1 [
osr orv 0T > X B 04 TIONIS 3 i } i
" r4zY! (74 !
Q07 oLe o5 = > TIONIS { H
4 lsmavy oManzgl(zwmy xonoEs| (MNSLIINSN AuA) STIEVD . ) ;
-
LNCAVT GENNRNG
we.&. ﬁoﬁ .wc._a
[ SN b
ROAMOARY  AQUSWRE S KON 13
569 WY IOVIA SN TIONIS
[
[ ]
& R o0 |
<!
G
= o 373 [0
‘ ~ N.-—; - .m, o h.l _-‘_..E h—.: q—_: -._.'J:._u.-w 1.‘:
N !
!
! i = = | e
m N\ |
M, \ TL ﬁ % 1 wm
; m E Bl
F & M 3 = 41
s / feoat &
\\\a | | w T
L
v
[ el T i T
MTA TVINOEL
(NDIIDTIOE] HTARQASN YL} NOIIONNS =] {YQIDANNODSIA HILIMSY NOLIONMT §T 1
MATA BAIS MHIA TS
9 5 £ 4 |

g




[P,

;
_
:
f
:
!
;
]

; 7 - = :
! § i ; uoReyEISUY W JUSWBBURLY o I
LELA W TR S NT L T T | 33wy p sdow ﬂﬂn “ L
T T R by J vmASy “TH'S pajlwiry adosng |eual DITVAR i :
T} oy | 2 veestogtay | - SH0sSP 10} Z3D Uy 2pus] e e HE
Serdegf T | ey R i
VS OLEUBL PPN B walsurerdy +dny - e [ T — . 80-40-467 [ i}
IS - - or3 @A_WW w5kj HEES
..w..:...... 1v$EEroitdy (oo ity ) Jﬂdﬂﬂﬂ
L ]
-4 - ey ER Y] mam__.:a i
S D Tl e e e A et L e
ST026 SV S0 W-2PLT 05T TNEIID) IBAED 32096 S3JY NG UrSRLT OF) POSAD SEOUEMO] /
/
= \ 0951 ._ll
. L h
006 ove ovg ° 9e1 AAYEHL T .m
J- L
[+ 72 =] SR ¥ 051 BIYHL He o = ﬂ s
=3 t Lo - - & L @ Lo - T % 1 m
090 08¢ 031 = > FTHHL A ; &
] 3
0sg 009 rZ ® SRl FIONIS ! [ ! N A
1
ang oY 0§1 © 21 ows b e o 1 + u._» ] 3
0¥ ory BT > X > 02 HIONIE e n
7 T,
i 0cg 05 = > oms Z FA T 7 ;
1
Y ISNICYY ONION3E | (W) NOILOES| (dnIivinsMl ANg) sE1Evo 1 N _
INO-AVT R A €
._“o.a_ ﬂok. H?ﬁ MoE
WOMDNAY ST gﬂ NOMDRNE R NOUONNE S
(O ) WYSOVIA INTT ZTONIS !
T 1
(3 (i3
3] N B
ikt .
53 4
ﬁ % a oor 3 =
L ﬂ . T 0 BNl Gl AN B S Sl AL
wﬂv ‘ | |
_ _ sty = | &= | e
g / ]
= I
% n‘ == : H ;
i [s 1 ! i
m | e lom & o |
\* v
Bl ST ] _
posHn “ Bozsin COBTIY BL 00Z S
) MIEA TYINOUT
(ROLIDAIOS YEWIOISNYEL) NOLLINGS SI0 (HOIDANNCISKI HOLIMES NOLLINAA ST
MTIA FQLS MITA AL
9 _ 5 T, 1 3 z 1
; i




1

b
; , : uoneleIsyr B uswabuelry 2
0GB ¢ eaHaly F SRquRN i Byl g Rl .y u:?u_n
Sesman oS “17Y’S PeMwT 3d04N3 {27USD JF0V3

T/ | gy | £ rvseeroetay SHOSP] 103 ZID Ul ABpus L ] W

Frgp ey W .nzs..ei.uw‘rz

T OEEUBL S1pDYe B WoBRyIudy ~ LWY | $EAr1-YIEO-ANIT D 103 wEeLo-Eiot o

I2IRYB - 221y e I

Shue | \voEgaCaY e R

- Ha
K e, ) B
TR eI B LT aF . RN IIF NG PPE RPN EOU  AOARIATT T OPRInlurdd Tl AR ALPRR FED e MWD L AR
R L R LT L TS Pl F A A POT0anEAE 3 CIURDNID B9 Pl e ik 20 Ao Ve ) WD RIRAY b JITH) R bR il % cdvert ) ) DRI B Tenll 3 sy
i 2056 SV S0 URRLT 051 YIS (eI GT005 $33Y NP W-ALY Ot ST4AB STIUEIMEY ’

; 2 _‘ oFal —_ .wl
| 008 ora ovz © geT Z3UHL T Y A o L
1 y 1 H
i Y73 059 4Bl @ 051 FauHL o 6 0 o & = ! i
: ﬁ R R “ wr.nm
] 0s% oft = > FIUHL = I ;
t 1 .
0s3 009 ovg @ 581 TIONS ! 0953 : R
4
00% asv ogT ¥ 02T e D I e vgf " 3
o4y ove 021 > X > 0L FTONIS 2 _ :
o0¥ 04L o5 = > TS K 2 ve m
q  |smovd onianze | (eww) HOWOSS| (WNELVIOSN REQ) SEIEYD ! A_uw.
1,
INOAYY .
qoﬁ_ i
——
ROUINGE D NOUSNH S WORDNNE D1 MOLLDENE 5
9 ) WVEDVI AN STONIS
[
281 (1574
“ X
///W B g
Mq m ot § M
£ o | o5t 3 (23
! ; N W/ Nl A A PP M
|
L _ / b
i : i
1 [ E / < P
Y 4 3 R
; Ul _ & — v
q
WFER WA ey i ozl
MIIA TYINOYT
(NOILSZLON HTWHCISNVHL NOILINAS ST QIOIDINNODSIT HALLASY NOLLINNA 51
MEIA FAI8 MEIA BAIS
g 5 i " < H !
it




15 Seh et b e

SRV

uy

I - 1 . - H - e i
- = ucnepeIsy uatuabuety s 1
LA w WITUNN £ JINON AN, 7 o0y | . Rejeisu] g juaw v .m ] . 1
; sy 7 e TTYS pelul adoun3 [RAUSD D3DVA3
[T gy | s rveeeroeray | -1 SIOSDI40J ZAD W1 MOpUBL [wwm] @
$ e | ; At e
m VTR SOBTUTL @IDPIE OP Walumedy ~ Iny t- v iorng] SL/YHSEWOFS-ARST X0 oLy . o-to-fiot e i
! 28382 - 3 e e I R
. o 1 IVILNIOR Y e haar )] e
: - WK
- R L
A S R ] T e ot T SOt W Coh DTN R VIO | a8 s s o0 s
SI086 S3JY 40 W-gard (ST IDEINNY 100 SZ086 S24Y 60 W-GILT OF] BERNS SHpIeL \
'l
15 \ [(°74
i
006 ovg orz ¥ o8t FAYHL s o 3
' .
oL 059 58T v 0§l FINHL e o o o o = ! %
-
099 088 og1 = > ITIFL @ MRS H 2
.ﬂ_ cn 11 14 o
: ) 009 ovz © gat oS : 0gBI H
| b b sd ad
aos (i1 051 @ Dzt FIONIS e —— e M M » YJ
ogr orr 0et > X > 0L TIoNs ] _ ! ! :
oot et 05 - > T1oNIs v esbl e : : ﬁ
t 1 {
U [SNIaYY DNIONSS [ (ZUIw) NOWDAS| (MNRIVIASN ANQ) sElavs g H H . .
g U & ru.l i
LOO-AYT [y o
.Mo._n Mo&.._ woan Hoa._ .ﬂna_
: NCUDNNATID  ADHDNNE Y NOLLIMAY St NOUOAN £ BN 1
WEOVIA NIT TIONIS
i
i
. [
H 2 [ (] BE T
=T e VT yeme] w2 6 (e ] Wy AT PPE .Q.—.:_:-_:_-.. LiFR N
Pl 5l S P AP Kl Gl
7 w . \
o
X \
| W 7 N
b ¥
[T L 002 TN ~
“ e T yia T
MITA TYVINOYEE
(ROUSALOES LIAHOISNYHL) NOTIINCT ST CHOIDINNODISIA HOLIAS} NOLLONNA ST
MITA FAIS . META QIS

L) s T n ¢ . ‘ 7 t




TOBA DBOPY/IBAHE Cb/TbPHA
DAYOPUPAHN NAPHYKOBY FASOBE
10 MPOTOKOAA OT KUOTO.

CEPEH XEXCADYOPU/ SF6.
XEPMETHYHA CUCTEMA RO HANATAHE CMOPE/] IEC 62271-1

SF6 rasa ChAbPIKaLl C& B Tasy eAeKTPHYECKa CHCTeMa
Tpnbaa aa Gbje peUUKAKPAH H He USNYCHAT B atmoedepara.

MacaTa 8 HWAOTPaMK HA ra3a e Hanucada Ha Tabenata ¢ jaHHuTE,

FLUOFIX GC

Q.H. / Npop./Homep
FofgHHa Ha NPOUSBOACTEO!

Efacec
Cepuer N:

IEC 62271-1/100/102/200

Un kyFr: Hz]Ud: kv

Ik: kAtk: Hip: kA
jir: AUp: KvPre: Mpa

Ua:

Yeprexna

Noa:

Maca Ha SF6 raa:

1AC




THIS EQUIPMENT CONTAINS
FLUORINATED GREENHQUSE GASES
COVERED BY THE KYOTO PROTQCOL

SULPHUR HEXAFLUORIDE GAS (SF6)

Sealed pressure system ace, IEC 62271-1.

SF& gas contalned in this electrical equipment (
shall be recovered and not reieased into the -
atmosphere.

Mass in kitograms referred to in the nameplate.

FLUOFIX GC
@efacec

S/N:

[EC 62271~1/100/102/200
Urr kv | Hz [uUd: kv
Ik; kA |th; s Ip KA
Ir: A {jup: kv {Pre: MpPa
Ua:

Wiring Diagram:

Pas.:

Mass of SF6 gas

YAC:

O.F. f PING ( ,

Manufacturing Year:

i




othuuuaneH pucTpnBYTop Ha ten: 02 9733373
Kumrex Bonrapus 004 Tijezes  Electronics ~ dhake: 02 9733370

1143 rp. Codun kabenu, TpancthopmaTopu, web:www.kimtech.bg
yin. Axap, leopru Bokes Ne 20 enextpoofopyasane e-mail: offlce@kimtech.bg

Cnnchk Ha NPOBEAGHITEe U3NUTBAHKA Ha KPY ¢ SF6 12/24(25)kV

1. TemnepaTypeH TecT.

2. BuTpeisHa abra

3. MexaHwuuHu TeCTOBE W Ha KbCO ChefiuHeHue

4. KpatkoTpaeH 1 nUKoB TOK

5. [lnenexTpuybn

6. W3apLnvBocT - MEXaHWYHN TECTOBS

7. Hueo Ha 3awnTa

8. BrniouBaTesiHa v uakniovBaTenta CriocoBHOCT

9. BrioupaTenHa 1 MakiiouBaTera ciocoBHOCT Ha KbCO CheANHeHNe
10, PasHy )

13.01.2016r. Moanye 1 fa%sT
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Client

Address of ihe Client

Tested samplesfitems

Tests carried out

Standards/Specifications

Tests date

EFACEC Energia, Méquinas e Bquipamentos Eléctricos, S.A

Apartado 1018 - 4466 - 952 §. Mameds de Infesta - PORTUGAL

A.C. three-phase SF6 gas-insulated metal-enclosed switchgear (RMU)

for indoor application

Arcing due to internal fault

IEC 62271-200 (2003)

from December 3, 2008

The results reported in this document relate only to the fested samplesfitems,
Partial reproduction of this document is permitted only with the wristen permission from CESL

No. of pages

Issue date
Prepared
Verified

Approved

13

April 29, 2009

QED - Beccarini Plerangelo

QED - Arneodo Giorglo, PPR - Ronchi Daniele

LAP - I Responsabile - Nicolini Roberto

LR HETRS

to December 3, 2008

No. of pages annexed 4
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Tests witnessed by
Mr. M, Martins EFACEC Energia, Maquinas ¢ Equipamentos Eléctricos, S.A
M, B, Barbosa EFACEC Energia, Maquinas e Equipamentos Eléciricos, S.A
Mr. L. Pinto BFACEC Energia, Méquinas e Equipamentos Eléctricos, S.A
Tdentification of the object Not requested.

The drawings ref. No.A9012486 No.1 and 2 have been annexed fo this document on the request of the Client.
CES! has not checked the details of these drawings.

Only for laboratory requirement, in order to reproduce the tesi conditions, all the laboratory data are contained in the
document marked: A8035509 ‘

The measurement uncertainties of the test results reported in the document are the following:

voltage:s 5% ; current: 5% ; time: £5% ; temperature: +2°C
The measurement uncertainties are estimated at the level of twice the standard deviation ({corresponding, in the case of
normal distribution, to a confidence level of about 95 %) and have to be considered as maximum values.
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Rated characteristics of the tested object assigned by the Client
Metal-enclosed switchgear
Manufacturer — ' EFACEC Energia, Maquinas e Equipamentos Eléctricos, SA
Type Fluofix GC
Serial number $18002990
Voltage 24KV
Insulation level

Lighining impulse withstand voliage 125/145 kV

Power frequency withstand voltage 50/60 kY
Frequency 50 Hz
Normal current 630 A
Short-time withstend current 16 kA
Peak withstand current 40 kA
Short-circuit duration 3s
Internal fault : Short-circuit current 16 kA
Internal fault : Short-circuit duration 0,558
Internal fault ; Classification IAC (initials for Internal Arc Classified) AF
Pressure of SF6 gas for interruption and ingulation 0,13 MPa abs.
Functional unit : Bushar compartment
Number of phases 3
Number and section of the busbars 1732 %5 mm’
Voltage 24 kv
Normal current 630 A
Short-time withstand current 16 kA
Short-circuit duration 3s

Functional unit ; Feeder cable compariment
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Arcing due to internal fanlt

Purpose of the test

The purpose of the test Is to assess the behaviour of the apparatus under arcing stress due to an internal fault af the fight of the
eriteria listed in Annex A of IEC 62271-200,

_ Test arvangement

* The test arrangement (choice of the functional units, their number, equipment, position in the room and place of the initiation of
the arc) was indicated by the client,
The complete board was placed in the hall in observance of the dimensions of the actual instaliation in service.
The room was represented by the floor, the ceiling and two perpondicular walls, as shown in the following figures;

 Feond view {shelisi A=A

— L RAWR v fsetlen BB
v..-AaAv.
-8 mgu.i
1]
S T |
i | &
E Tost objoct i
i
s S
D

I : Position of indicators

1 200 ¢cm
1 50em
: 30em
: 10om
: 128 om
1 250 em
: {0em

fadt ahjest

G mogoOw>

o]
The indicators for observing the thermal effects of the gases were filted vertically, placed up to a height of 2 m
30 em from the metal enclosure,
Other indicators were placed horizontally ata helght of 2 m above the floor and between 30 ¢m and 80 ¢m fro

The indicators used during the tests consisted of pleces of black cretonne (150 g/m?), fitted in frames of steel sk
dimensions 150 mm % 150 mm.

High speed motion pictures
During the test, pictures were taken by high speed video camera,

D1264IG
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Composition of the tested object
i e s
— \ _— E%
Dowaure | £77 T
el O
b o/ rplin
o Sl
; 1)
g &
! - ! o I .




Test Report CE S A9006689-1

Approved Page 7

Arcing due to internal fault

Test procedure (Supply points and arc initlation points)
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Assessment of the test (Based on IEC 62271-200)

Test Criterion
(Fulfilled - See note No. — Not applicable)
No, No.l No.2 No,3 Nod No.5
) Fulfitled Fulfiljed Fulfilled Tulfitled Fulfilled

The following criteria listed in the mentioned Standard have been allowed for the assessment of arcing effects:

Criterion No.1
Correctly secured doors and covers do not open. Deformations are aceepted, provided that no part comes as far as the
position of the indicators or the walls (whichever Is the closest) in every side. The switchgear and controlgear do not
need to comply with its IP code after the test,
To extend the acceptance eriterion to an installation mounted closer to the wall than tested (refer to item a) of A3.2),
two additional conditions shall be met:
- the permanent deformation is less than the intended distance to the wall;
- exhausting gases are not directed to the wall,

Criterion No,2
= No fragmentation of the enclosure occurs within the time specified for the test,
- Projections of small parts, up to an individual mass of 60 g, are accepted,

Criterion No3
Arcing does not cause holes in the accessible sides up to a height of 2 m,

Criterion No.4
Indicators do not ignjte due to the effect of hot pases,
Should they start to burn during the tast, the assessment criterion may be regarded as having been met, if proof'is
established of the fact that the ignition was caused by gtowing particles rather than hot gases. Pictures taken by high-
speed cameras, video or any other sultable means can be used by the test laboratory to establish evidence.
Indicators ignited as a result of paint or stickers burning are also excluded,

Criterion No,5

The enclosure remains connected $o its carthing point. Visual inspection is gencrally sufficient to assess compliance,
In case of doubt, the continuity of the earthing connection shall be checked (refer to 6.6, point b)),
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Test circuit D001

Test object
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Symbols used in this diagram are the same s those on the oscillograms,
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TEST REPORT

BERLIN
tndependent, accredited testing station - Member laboratory of STL and LOVAG

NO, 2197.20905780340

"EFACEC Energla, Méquinas & Equipamentos Elediicos, SA CLENT

Apartado 1018

4466-952 5. Mamede de Infesta

PORTUGA. :

EFACEC Energla, Maquinas & Equipamentos Eie&tricos, SA. T MANUFACTURER
“Three-phase metal-endiosed SFe-Insulated medium valtage g?v—itchgear TEST OBIECT
Fluofix GC TYPE
§18002091 T T T SERIAL NO.
‘Rated voltage U, 24 kv RATED

Rated normat current ! 630 A SWSE%?“

Rated peak withstand current I 50 XA Cuenr

Rated short-time withstand cument 4, 20 ka

Rated duration of short-circult ;9 1s

Internal arcing classification IACAFL20kA 15

[EC 62271-200: 200311 ’ NORMATIVE

IEC 62271-1: 2007-10 DOCUMENT

Test under condttions of arcing due to Intemnal faule RANGE OF TESTS

PERFORMED

4 and 5 June 2009 DATE OF TEST

“The ratings of the test object related to the scope of test have been TEST RESULT

proved. The test has been PASSED

e S

H. GLABSCH
Senlor englneer

W. MORIZ
Test englneer In charge

Beffin, 05 August 2009

Independent test aboatory, aceredied by Detitsche Adkreditenyngssielie Techn (DATech) oM. i the Selds of b pparat
and switchgear, power cables and power cable accessories, iv. sppamslus and switchgear, nstaliation equipmentag

swiiching and contol equipment.
WnsBuA Priofield fily elelinsche Hochlelstungstechnt GmbH B9H Bedind s 2 subskdlary of CESISpA, Mian.

DAT - P - 018/92
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This test document consists of 31
Distrdbutlon

Copy No. 1 in English:

This dacument bs confidertal s

sheets,

Copy No, 1

EFACEC Energla, Méquinas e Equipamentos Flectrcos, SA,

The tastresubs relate only to the objsct tested,
transter to trd parsies as well 5 s reproduction In eatrads tequire the consent of the client
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1. Present at the test

T

&

; Mr.  Moritz IPH test englneer in charge
E M. Marins EFACEC AMT
Mr.  Barbosa EFACEC AMT

2, Test performed

Test under conditlons of arcing due to Intemal fault

SHEET 3




SRR

TYPE TEST REPORT NO., 21 97.2090578.0340

R

3. _Identity of the test object X

AT

G Ty

34 Technical data and characteristics

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

Test ablect Three-phase metal-enclosed SFensulated medium voltage switchgear

Type: Fluofix GC

Manufacturen EFACEC Energla, Maguinas e Equipamentos Electricos, SA

Setial No: 518002991

Year of manvfaciure: 2009

Data: Rated voltage U, 24 kv (
Rated short-duration power-frequency Uy 50 kv
withstand voltage
Rated lightning impulse withstand voltage U, 125 kv
Rated frequency f, 50 Hz
Rated normal cunent k 630 A
Rated peak withstand current I 50 kA
Rated shoit-time withstand current Ik 20 kA
Rated duration of short-circult % 1s
Internal arcing dassification IAWCAFL20 kA 1 s

Characteristics; Number of functional units 3
Helght 12753 mm
Width _ 1190 mm
Depth 727 mm
Insulating medium SFs
Rated Pressure (abs rel. to 20 °C) 003 MPa
Pressure rellef disc dimension See drawing
Insulating medium during test Alr
Unit bottom open ( ‘
Busbar dimensions @16 mm
Busbar pole centres distance 115 mm
Unit bottom open

Bulltdn components: Three pasttion switch-diconnedor
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TYPE TEST REPORT NO. 2197.2090578.0340 SHEET 5

32 Identity documents

The manufacturer confirms that the test object has been manufactured In complance with the
drawlings given In this docurment IPH did not verify this compliance In detail.
The Identity of the test object Is fixed by the following drawings and data submitted by the cllent:

Name of drawing : Drawing Ne. Date of drawing | Author Notes

Fluofix GC 215+ 1 CIS 33108059 180208 EFACEC Sheet 27
Overpressure protection valve | DI1501259 200304 EFACEC Sheet 28
Extremity panel 33109326 220509 EFACEC Sheet 29
Riveted door 33108567 220708 EFACEC Sheet 30
Assembled tank 33107698 30.11.07 EFACEC Sheet 31

Entry of test object at IPH: 3 June 2009
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4. _Testunder conditions of arcing due to internal fault

4.1 __ Testlsboratory

RS
S

o

i}

High-power test laboratory, test bay 1

deosuart,
i it

Crirerit

(it i

4.2 Nomative document

ot

g

IEC 62271-200: 20037 1

MR
TR A

}
4.3__. Requlred test parameters (

Required test values as agreed with the cllent:

Peak cument 50 kA
Short-clrcult current 20 kA
Duration of short-circuit 1 s
Intemnal arcing classification IACAFL20 kA 15
Distances of the test object to the walls of the room mock-up Spacing of Indicators
Front F Freely accessible 300 mm
Left side wall ‘ L Freely accessible 300 mm
Right side wall L 100 mm None
Rear side R 100 mm None
Ceillng helght above test object 600 mm -
Assessment of the behaviour under conditions of arcing due to intemal fault on the basls of the {

ciiteria 1 to 5 of IEC 62271-200: 2003-11,
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44  Test arrangement

The switchgear consisted of three functional units aranged as an assembly. The test was
conducted In a mock-up of a room with a celling helght of 600 mm above the switchgear, The
switchgear was set up with Its right side wall having a distance of 100 mm and with its rear side
wall having a distance of 100 mm to the comer of the room mock-up. The front and left roof
projection was >100{0 ram. A mock-up of a cable duct was used.

Fabric indicators representing type A accessibility were placed vertically in front of the operator's
side and of the left side wall of the switchgear up to a helght of 2 m In a uniform and In a
checketboard pattem thus covering an area of 40-50 %. The spacing between Indicators and
switchgear was 300 mm.

s kﬁ.—m ,w ===
L st 7

ng@‘i&——r—x

Flgure 1: Points of ignitlon
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4.5 Test and measuring circults

TYPETEST REPORT NO. 2197.2090578.0340

Technical data of test circults

Test requirement Tests under conditions of arcing due to Intenal fault
Test No. 109 2638, 109 2643, 109 2654
Number of phases {Test clrcvity 3
Nurnber of poles/phases (Test object) 3
Power frequency Hz &0
Powet factor cos ¢ (015
Grid Not earthed
Earthng conditions  Shortclreut transformer Not earthed
Short-circuit polnt Not earthed
Shot-clrcyit transformer D/d
MB MS L Tr | U TO
St 1
ek 3 —
% 5 —
2114
£ Supply ! Current measurement
MB  Master breaker U Voltage measurement
MS  Making switch TO  Testobject
L Cumentlimiting reactor 1-6 Measuring points
Tr Short-circuit transformer

Hgure 2: Test circuit
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Technical data of measuring circults

Measiurtmg Symbol | Measured quantity Measuring sensor/device

polnf
1 it Short-clrcutt current L1 Rogowsk! measuring device
2 ull |Voltage Li RC divider
3 iL2 | Shortclreult current L2 Rogowski measuring device
4 ul2 |Voltage L2 RC divider
5 i3 |Shor-circuit current 13 Rogowski measuring device
6 | ul3 |Voltage!3 RC divider
- P_ges |Arc power Calculated value
- W TAIC energy Calculated value

Recording Iastument:
BE 256 translent recorder systam

SHEET 9
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46  Test results

TYPE TEST REPORT NO. 2187.2090578.0340

I
3

Test requirement: est under conditions of arcing due to Internal fault
Yest No, 109 2638
Test voftage W 122
11 433
Prospective peak short-circuit current kA 2 394
L3 53.2
u 202
Prospective symmetrical kA L2 204
Ty . short-dreult cument L3 203
U Average 203
Duration of short-circuit s 1.01
Notes )]
Notes:

1) Verification of the prospective short-circult current at the test object's input terminals
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& Testresults (continuved)

Test requirement: Test under conditions of arcing due to Internal fault
Date of test 4 June 2009
Condition of test object before test: New
Supply of test obect: Three-phase at the cable terminal of unit 2
Arc Inltlation; Three-phase on the busbar In the gas tank using metal
wire of 05 mm diameter
Direction of the arc: To left
Amangement of Indleators: Infront of the switchgear and on the left side of unit 1
Test No, 109 2643
Ty Test voltage kv 124
\ Yo L1 396
A Peak cumrent ka, 12 408
£3 514
: £ 201
Short-clrcult current kA 12 202
13 20.1
Average 201
, Duration of short-circuit s 1.04
Equivalent duration of short-cireult 5 1.02
related to a symmetreal shor-clrcult curent of kA 200
' Maximum power MW 340
| Energy converted MWs 15.4

Notes and condition of test oblect after test:

Criterla of assessment 1 fo 5 of IEC 62271-200:; 2003-11; Compliance:

1 | Comectly secured doors, covers etc, do not open. Yes

Deformations are accepted provided that no part on any side comes as far
as the posttion of the indicators or walls,

2 | No fragmentation of the endosure occurs within the time specified for the Yes
test Projections of small parts, up to an individual mass of 60 g, are
accepted.
3 | Arcing does not cause holes In the accessible sides up to a helght of 20 m, Yes
4 | Indicators do not Ignite due to the effect of hat gases. Yes

5 | The enclosure remains conhected to its earthing polnt Yes
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Test results (continued)
Test requliement: Test under conditlons of arcing due to Intemal fault
Date of test: 5 June 2008
Condittion of test object before test: New
Supply of test object: Three-phase at the cable terninal of unit 2
Arc Initation: Twao-phase between L1:12 on the cable connectlons of
unit 1 using metal wire of 05 mm diameter
Direction of the arc: Downwards
Anmangement of indicators: In front of the switchgear and on the lelt skde of unit 1
Test No. 109 2654
Tesi wltage kv 121 (
&} 447 '
Peak current kA L2 44.7
13 .
R 175
Short-circult cument KA 12 175
13 -
Average -
Duration of short-clrcult ) 5 1.01
Equivatent duration of short-cireult 3 1.02
related to a symmetrical short-circult cument of kA 0.87 X 200
Maximum power Mw 445
Ensrgy converted MWws 95
Notes and condition of test object after tast:
Criterta of assessment 1 to 5 of IEC 62271-200: 2003-11: Compllance:

1 | Cormectly secured doors, covers etc, do not open. Yes ( '
Deformations are accepted provided that o part an any side comes as far . .
as the positlon of the Indicators or walls.

2 | No fragmentation of the enclosure occurs within the time specified for the Yes
test. Projections of small parts, up to an Indvidual mass of 60 g, are
accepted. i

3 Axcing does not cause holes In the accessible sides up to a helght of 20 m. Yes

4 | Indicators do not ignite due to the effect of hot gases. Yes

5 | The enclosure remalns connected to Its earthing point Yes
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TYPETEST REPORT NO. 2197.2090578.0340 | SHEET 13

4,7 Fvaluation of test

The test object was subjected to a test under condilons of arcing due to an intemal fault with a
-prospeciive peak current of 53.2 kA and a prospective short-clrcuit cument of 203 kA for a
duration of shott-circuit of 101 s.

Assessment of the behaviour under conditions of arclng due to an intemal fault on the basis of
the criteria 1 to 5 of [EC 62271-200: 2003-11. The ¢riterla were met In:

Test No. 109 2644 - three-phase arc Inftiation in the gas tank,
Test No. 109 2654 - two-phase arc Initlation at the cable connection.

The Intemal arcing dassification of IAC AFL 20 kA 1 s has been proved.

The test has been PASSED,
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THHIONIG rev.04

CESI AB035825
Test Report Approved Page |
Client EFACEC Bnergia, Maquinas e Equipamentos Eléetricos, 5.A
Address of the Cllent Apartado 1018 - 4466 - 952 8. Mamede de Infesta - PORTUGAL
Tested samplesf/iterns AC three phase SF6 gas-insulated metal-enclosed switchgear (RMU},
for indoor/outdoor application, consisting of three functional units
Tesis carried out Short-time withsiand and peak withstand current tests
Short-circult making tests
Standards/Specifications TBC 62271-200 (2003)
IEC 62271-102 (2003)
IEC 60265-1 {1998)
Tests date from November 13, 2008 to November 13, 2008
The tesults reported in this document refate enly to the tested sminplesfitems,
Partial reproduction of this document is permitted only with the written permission from CESI.
No. of pages 12 No. of pages annexed 17
Issue date December 10, 2008
Preparved LAP - Beccarini Pierangelo
Verified LAP - Araeodo Giorgio, LAP - Gheuzi Giuseppe
Approved LAP - Nicolini Roberto

S gy
CES{ Via R, Ruballing 54 Capilale soclale 8 650 600 Euro R is%'o imprese,
Cenfre Eleftrotecnico 20134 Miano - lalla Interamente versato Sezions Crdinar:

Sperimentale ltallano

Tefeforio 433 0221251
Giacinto Motla spa +39 02212 0

ax
hiltp:iivaww.ceslit

Codice fiscale & numero
tscrizione CCIAA DOTI3580150
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Test Report CES' -

Approved Page 2

Tests witnessed by

Mr, M. Martins EFACEC
Mr, E. Barbosa EEFACEC
Mr. L. Pinto BFACEC

Identification of the object Not requested.
The drawings ref. No.A8034422 No.1 to 7 have been annexed to this docunent on the request of the Client.
CEBS! has not checked the details of these drawings.

Only for faboratory requirement, in order to reproduce the test conditions, all the laboratory data are contained in the
document marked: ABG33054

The measurement uncertainties of the test results reported in the document are the following:

voltage: £5% ; current: 5% ; timet £5% ; temperatures 22°C
The measurement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of
normal distribution, to a confidence level of about 95 %) and have to be considered as maximum values.

Receipt date of the sample November 12, 2008
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Test Report CESI o

Approved Page 4

Rated characteristics of the tested object assigned by the Cllent

Metal-eucloégdu : : o e e h et e e e e i mm ome 6 n e e e h e ek e e e o s e e e

_ngqu:a\_g__tqr_gq_ e EFACEC Energia, Méquinas e Equipamentos Eléefricos, 8.4
Type N ———— Fluofix GC

e e et —— e e - 518002950
e e L HAKY

Serial number
Voltag_e .
Insulation | level - i
L;ghtmng :mpu]se w:thsland voltage L

__To earth ¢ aud between  phases

125 KV

T Across the isolating distance o 145KV
o Power frecL_ency withstand voltage o e —— e
“To carth and between phases N SekV

L Rerosstelsolatingdistance T e . R )\’
Frequency 50Hz

Nonnal current 630 A

_Short-time withstand curent

. Main circuit . : e L oL dekA

... Borthing clrouit ettt e emienees < s e .. 16ka
_Peak withstand current . . L

Main circuit 40 kA

Rahing oiroutt L T kA
_Short-circuit duration 3s

“Pressure of SF6 gas for insulation {referred to 20 °C) - 0,13 MPa abs.




C ES I AB035825
Test Report Approved Page 5
Cont'd
“General purpose switch .
Manufacturer e e e v e e o EEACEC Energin, Méaquinas ¢ Equipamentos Eléotricos, S.A
Type. .. o .. ISFG.
Serfal pumber e o 37326730
Swntch:rbg operations class e E3
Mechanicalendurance elags _ M}
Voltage e - o 4 kV
Jnsulation level e e et et e
_ Lightning impulse withstandvoltage . )
"~ Toearih and between phases e . N 125 kV_
L Across the 1solatmg distance e e e 145 kV
. Power frequency withstand volta_ge o - e
e Toeathandbetweenphases _ e o 50 kV
. Across the isolating distance o . 60 kVA
“Frequency,_ e e e e e e e o - L s0Hz
; Nomalewgent T et e - . B30 A
Mamly active load breakmg current _ 630 A
_Closed-loop breaking cusrent, e 3oA

No—load transformer bresking current 630 A
Cable-chaggqg breaking cutrent B 2.4 + 4
Ling-charging breakingcurrent e e e daA
Rarth fault breaking current 100 A
_Cabie and line-charging breaking current wnder earth fault conditions o 75 A
Shoﬂ;— ircuit making current 40 kA
_Short-time withstand current R L1 7. %
Shorbeireuitduration - 1.
AT WOt e o e et e e e e o e i
“Making capability class S -
Supply side e et e b e e AP ot s e e et R
. Short-circuit making current N 40 kA
. Shert-time withstand current N 16kA
. Short—csrcmt duration N Is
Pressure of 8F6 for breaking (referred to 20 °C) 0 13 MPa abs,_
Cables garthing switch
Making capability class E2
Supplyside T - e
... Short-circuit making current ~ . 2,50 kA
o Short-time withstand current . - et e LOO kA
Short—mrcu;t duration 3s

“Pressure of SF6 for Making (referred to 20°C)

PI1751G

] 043 Ml’a abs.
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Test Report

CESI

AB8035825

Approved Page 7

D8696 - Test arrangement

v i
Il
V4 14 A%
A
Test performed Apparatus under test Supply on point Load or short-circuit on point
No.
1to & Cables earthing switch A B

DS0OGIG
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: CES I A8035825
Test Re pOl’t Approved Page 8
Power frequency voltage withstand dry test on the main elreuit
Tests effected Applied voltage (kV for 60 s)
across the pole
R S T
After the test No.6 40 40 40

Note: No discharge occurred during the test,
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

TEST REPORT
No. MT.99.3.C.072.1

Ring Main Unit Fluofix GC with SF6 three position switch disconnector type ISFG

. Trip linkages mechanical reliability test

Test regulations applied:
IEC 420 {1990,

IEC 282-1 {1985},
IEC 298 {1990},

Tasts results:

. The Ring Maln Unit Fluofix passed the tests

Date of tosts: February 2%, 1999,

Tests performed by:
-7
7z A

Manuel Martins

The laboratory chief

R
7/ M
Iy

Rui Cardoso

Date: 99.0630 [MT/ID 7«

T.R. MT.99.3.C.072.]




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

1 - TECHNICAL DATA OF SWITCHGEAR

Ring Main Unit

Type: Fluofix GC

Serial no.: Prototype

Rated voltage: 24 kV

Rated current: 630 A

Rated power-frequency withstand voltage: 50 kv
Rated Hightning impulse withstand voltage: 126 kVp
Rated peak withstand current: 40 kAp

Rated short-time withstand current: 16 kA / 3 &
Rated frequency: 50 Hz

SF6 pressure (20°C): 0.3 bar rel.

Ses drawing on page 4.

With SF6 rotary three position disconnector
Type: ISFG - Fuse Switch function
Serlal no.: Prototype
Rated voltage: 24 kV
Rated current; 200 A
Rated power-frequency withstand voltage: 50 / 60 kV
Rated lightning Impulse withstand voltage: 125 / 145 kVp
Braaking capacity:
Active charge: 200 A
No-load transformar; 1250 kvVA
No-load cables: 16 A
Rated short-time withstand current; 16 kA f 3 s
Rated peak withstand current: 40 kAp
Rated frequency: 50 Hz
See drawing of fuse casing on page 5 and trip mechanism on page 8.

2 - MANUFACTURER

EFACEC, Medium Voltage Switchgear Direction.

3 - TESTS PERFORMED

Current limiting fuses with bullt-in striker pin linkages mechanical refiability test, in accordance with
IEC420 {point 6.106.2) with 100 operating cycles according to the following scheme:

P
No. of operations Pole tested Striker energy Total no, of operatighd "
30 L1 Minimum 30 5 AN
30 L2 Minlimum 60 {{-[ ¥ 1h
30 L3 Minimum 90 \Wo\F¥ /¥
10 Lt L2 L3 Maximum ¥

Recorded characteristics at the start and the end of the test

- ISFG switch tripping time for the sirker pin

- Minimum striker energy needed in order to trip the ISFG switch;
- Minimum striker travel needed in order to trip the ISFG switch.

&
e

100 N\ iy

Date: 99.06.30  |MT/ID /%% T. R, MT.98.3.C.072.)
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time, it was observed that the ISFG switch cannot remain closed after the spring recharge epdraso

EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

4 - TEST CONDITIONS

It was used fuse striker simulators delivering the strike energy of & medium type fuse striker,

For the minimum striker energy operations, the fuse striker simulator delivered the strike ensrgy of
0.5+ 0.06.} with a total strike travel of 8 mm,.

For the maximum striker energy operations, It was used three fuse striker simulators working
simultaneously, each dellvering the strike energy of 1.5J% 0.05J with a totat strlke travel of 9 mm.

5 - TESTS RESULTS

Test start
Parametars , Value Units
Pole L1 61 ms
ISF switch tripping time Pole L2 60 ms
. Pole 1.3 59 ms
Pola L1 0.24 J
Minimum striker energy Pole L2 0.29 J
Pole L3 0.29 J
Pole 11 8 mm
Minimum striker travel Pole L2 8 mm
Pole L3 8 mm
Test start- £ #: Gl
Parameters Value Units
Pole L1 68 ms
ISF switch tripping time Pols L2 58 ms
Pols L3 B6 ms
Pole L1 0.24 J
Minimum striker energy Pole L2 (.26 J
Pole L3 .28 J
Pole L1 8 mm
Mimimum striker travel Pole L2 8 mrm
. Pole L3 8 mm

During the 100 operating cycles no malfunction has been detected.
There is no remarkable change of characteristics after the test.
After the 100 operating cycles and using a fuse striker dummy Smm long inserted in eacf

j ;'"‘
l Date: 99.08.30 MT /ID ,./)I,’«'r-'/ T.R. MT.99.3.C.072.]
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Fluofix GC Ring Maln Unit
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. D1.02.3.15.036.1

Prefabricated panel Fluofix GG with SF6 three position swifch disconnector type ISFG

Temperature rise tests at 37.5 A with 43 A SIBA fuses

Test regulations appliad:

IEC 298 (1690).
IEC 694 (1980).
IEC 282-1 (1985),

~ Tests results:

The temperature rises did not exceed the permissible values in acsordance with the above mentioned standards
at an amblont air temperature not exgeeding 40 °C.

Date of tests: 3" of August, 2001,

Tests performed by: The laboratory manager

¥ 3

Manuel Marting Migusl Carvalho

Date: 2002.02.15 T. R. DI.02.3.15.036.1




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 - TECHNICAL DATA OF SWITCHGEAR
Prefabricated panel

Type: Fluofix GC

Sarial no.; -

Rated voltage: 24 kV

Rated current: 630 A

Ratad power-frequency withstand voltage: 50 / 60 kV
Rated lightning Impulse withstand voltage: 128/ 145 kVp
Rated peak withstand current: 63 kAp

Rated short-time withstand ctrrent: 26 kA /1 s

Rated frequency: 50 Hz

with SFG rotary three position switch disconnector

Type: ISFG
Sertal no.: -
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withstand voltage: 60 / 60 kY
Rated lightning impulse withstand voltage: 12567 145 kVp
Breaking capaclly:
Active charge: 630 A
No-foad transformer: 1260 kVA
No-load cables: 16 A
Closing capachy: 40 kAp
Rated shor-iime withstand current: 26 KA /15
Rated peak withstand current: 3 kAp
Rated frequency: 50 Hz
BF6 pressure {20°C): 0.3 bar rel.

Medium voltage fuses
Type: SIBA

Rated voltage: 24 kV
Raled current: 43 A
Resistance measurement
L1 fuse: 33.8 mQ

L2 fuse: 34.0 mQ
1.3 fuge; 33.6 mQ

2 - MANUFACTURER

EFACEC, Medlum Voltage Swichgear REEEA-:

\

Date: 2002.02.15 itz T. R. DL02.3.15.036.1




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

3 - TESTS PERFORMED

Temperature rise test with 37.5 Aac - 50 Hz.

4 - TEST CONDITIONS
A compact switchgear provided with a $F8 swilch disconnectors type ISFG.
The tests were performed under 37.5 A three - phase, Supply was ensured through the three phases of the

cable compartment { Ring - left side), the short-clreult polnt was done In the three phases cables ( Fuse
proteotion } .

Supply connections from current transformer to the switchgear: 1 x 05 mm2 copper,
The supply connections has bestt connectad to the cables compartment.

5- TESTS RESULTS
The maximum permissible temperalure rises are:
- At a sliver coated connection: 75 °C
- At a sllver coated contact; 65 °C

The temperature rises with a cuirent of 37.5 Aac did not exceed the permissible values In accordance with
above menlioned standards at an ambient air temperaltre not exceeding 40 °C.

6 - MEASURING VALUES

According drawing on page 4:

Measuslng points Designation Temperature rise in °C
1 50.0
2 Fuse holder contact 52,3
3 52.6
4 59.6
5 Terminal fuse { back ) 61.6
6 60.2
7 57.0
8 Terminal fuse { front ) §8.1
9 58.0
10 ] 56.9
11 Fuse holder cover contact 61,2
12 (fuse side) ) 59.2
13 ﬁﬁ 52.2
14 Fuse hofder cover contact 56.9

i5 (holder side) 55.9

Date: 2002.02.15 et | T. R. DI.02,3,15.036.1




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

i Amblent alr temperalure; 26.9 °C

101142

789 4.5.6

123
134415

Date: 2002.02.156

T. R. DI.02.3.15.036.1 Page 4/4 [~




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

TEST REPORT
No. MT.00.3.C.075.1

Ring Main Unit Fluofix GC with SF6 three positlon switch disconnector type ISFG

Measurement of the Insulation resistance

Test regulations applied:

IEC 298 (1690).
IEC 694 (1996).

Tests results:

The prefabricated panel Flucfix GC passed the tests.

Date of lests: 28" Mars 2000

Tests performed by: ‘The laboratory chief
Manuel Martins Rm Cardoso
Date: 2000.05.31 [MT/ID . /*"  |7. R MT.00.3.C.075. Page 1/5




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

1 - TECHNICAL DATA OF SWITCHGEAR
Prefabricated panel

Type: Fluollx GC

Serlal no.: -

Rated voltage: 24 kV

Rated current: 630 A

Rated power-frequency withstand voitage: 50 / 60 kV
Rated lightning impulse withstand voltage: 126/ 145 kVp
Rated peak wilhstand current: 40 kaAp

Rated shori-time withsland current; 16 kA /3 s

Rated frequency: 50 Hz

Drawing onpage 6

With SF8 rotary three position switch disconnector

Type: ISFG
Serial no.; -
Rated voltage: 24 kV
Rated curent: 630 A
Rated power-frequency withstand voltage: 50/ 60 kv
Rated lightning impulse withstand veltage: 1257 145 kVp
Breaking capacity:
Active charge: 630 A
No-load transformer; 1250 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Rated short-tlme withstand current: 16 kA /3 s
Rated peak withstand current; 40 kAp
Rated frequency: 50 Hz
8F6 pressure (20 °C); 0.3 bar rel,

2 - MANUFACTURER
EFACEG, Medlum Voltage Switchgear Direction

3 - TEST PERFORMED

Measurement of the insulation resistance

4 - TEST CONDITIONS
Tests perforined according cireuil diagram on page 4.

Fests performed under 5600 Vde.

Date: 2000.0531 |[MT/ID _ ~¢*” " |7.R. MT.003.C.075.




EFACEC ENERGY
MEBIUM VOLTAGE SWITCHGEAR DIRECTION

5 - TESTS RESULTS
According drawing on page 4:
5.1 - ISFG's switch disconneciors closed In service position

{ Test betwean phases )

Heslstance { MR
L1—-L2 Li-L3 L2~L3
A-B A-C B-C
> 50000 > 50 000 > 50 000

5.2 - ISFG's switch disconnectors closed in service position

{ Test between phases and earth )

Resistance [ MO

L1 ~ earth L2 ~earth L3~ earth
A-F B-F C-F
> 50 000 > 50 000 > 50 000

Date: 2000.05.31 |MT/ID _ £*”  |1.R. MT.003.C.075

Page 3/5




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Tiocfama Rad
Swinch D g pcny

L]
81 (
e

Prefabricated panel Fiuofix GC

Date: 2000.05.31 [MT/ID | //%4/ | T. R MT.00.3.C.075.1 Page 4/5
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EFACEC ENERGY

Page 5/5

T- Rb MT-OO-a-C.O?s:’ N

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

EHETTTERTTE
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MANUFACTURER. NG TECHNOLOGY LTD
1 Samokov Bivd. floor 10, 1000 Sofia, Bulgaria

TESTED 20/0.4 kV, 800 kVA Prefabncaied Concrete
PRODUCT: Transformer Substation

REFERENCE IEC 62271-202/2006 clause 6.8 and Annex A
STANDARD:

TEST Internal arc test

PERFORMED: 47
TEST DATE: 15.05.2013

TEST RESULT:  Passed the test for JAC - AB
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TEST REPORT No. 11613

1. IDENTIFICATION OF APPARATUS

Substation
Type CTRS-Bl
Serial number/year 13-137

Technical specification/Drawing
. Contract No.:
Product receiving date:

Product condition at receiving: ~ New

PAGE 3

MV
FLUO FIX
S18432732, 518432740

-/ See pages 10 to 25
705.2/8677/01.04.2013
15.05.2013

2. TECHNICAL CHARACTERISTICS ESTABLISHED BY PRODUCER

Rated power

Rated voltage

Rated current

Rated frequency

Rated short — time withstand current:
- peak value

- 1.m.8. value

Rated duration of short-circuit (tk)
JAC Classification

Internal fault current

Rated duration of internal fault current

3. TESTS PROGRAM :

Substation MYV Switchgear
800 kVA -
20/0.4 kV 24 kv
23.09/1155 A 630 A
50 Hz 50 Hz
40 kA 40 kA
16 kA 16 kA
1s 1 s
AB AF
16 kA 16 kA
ls 1 s

The internal arc tests were performed on MV Switchgears containing:
- Efacec Shitchboard Fluofix cela IS sn. $18432732 (right side)
- Efacec Shitchboard Fluofix cela IS sn. $18432740 (left side)

3.1 Current calibration test.

3.2 Tnternal arc test for TAC A with tree phase arc initiation point on input terminals of switchboard
FLOU FIX cela IS sn. S$18432732 from right side and 6 KV applied voltage on input terminals of

same switchboard

3.3 Internal arc test for JAC A with tree phase arc initiation point on input terminals of switchboard
FLOU FIX cela IS sn. S18432740 from left side and 6 XV applied voltage on input terminals of

same switchboard

Test parameters were: Ip = 40 kA, Tk=16 kA, tk=1s

Arcing point was initiated by means of a copper wire having 0.5 fim diameter.

Supply was made with flexible copper cables of 3x(1x185 mm7).
The combined vertical and horizontal indicators were placed:
- for IAC A: in front of switchboard (opened doors of MV ¢
in front of closed doors of transformer compartment, LV contpa

pa t) at 300 mm distance and
enfiand windows at 100 mm distance;

- for IAC B: in front of the closed door of MV compartment, transform rg:ompartment, Lv

compartment and windows at 100 mm distance;
4. RESPONSIBLE FOR TESTS:

5. PRESENT AT THE TESTS:

6. TEST REPORT DOCUMENTATOIN

/h

Y=

Dipl. Eng. Ilie Sbora

Dipl. Eng. Nikolay Georgiev, Dipl. Eng. Anastas
Vasgilev, Dipl. Eng. Zaharie Chenkov from NG
TECHNOLOGY LTD Bulgaria

Oscillogram
Photos

p © ICMET Craiova 2013 / /ﬂ ' V V Y
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TEST REPORT No. 11661

7. DATA OF P TESTING AND MEASURING C[RCUIT

PAGE 4

T —Power transformer
G —Shortcircuit generator
Ik —BkV circuit breaker
Ip —12%V protection circuit breaker
S¢ -6V making switch

TESTING AND MEASUR!NG DIAGRAM

1C R

FC
| P
C ~Capacitor
R —~Resistor
R —Shock step up transformer
1c —Shock step down tronsformer

M1-M8 —Measuring points

Sk —12kV making switch 0 —Apparotus to be tesled
Xr--X_—Reoetors K —Shori—circuit
PiL
Table 1
Number of phases 3
Power supply / Connection G2 /A3
Pransformer / Ratio TR 4,5,6/1.07
Earthing Power supply -
Apparatus Net earthing connection
Reactor 0.133
Power factor <0.15
M1 - Test current — Rogowski coils 30 kA/V
M4 - Power supply voltage - Voltage transformer 15000 V/100 V
M6 - Test voltage -~ Voliage divider 120 kKV/60 V
M8 - Data acquisition system TRAS 1 - 16 bit, 16 channels
8. INTERNAL ARC TEST
The test results are presented in table 2. /
ﬁ Table 2
URS InR iR [~ (i~ DURS
Osc'ﬂlogram UST IPS ItR tt It med DUST Remarks
No. UTR IpT kT DUTR
kv | [kA] | (kay | [seed | DA | v
8518772013 | 5.4 40.5 162 - Cutrent
54 - 16.3 0.2 16.27 - e
5.4 ) 163 _ calibration
85188/2013 58 38.1 16.1 605 Internal arc test
5.8 - 16.2 1 16.17 610 for
5.8 - 16.2 640 JAC-A
85189/2013 5.8 383 16.3 614 Tnternal arc test
5.8 - 16.3 1 16.33 618 B
58 - 16.4 o 690 -@Eﬁ’\%

Measurements were performed with extended wr
the confidence level P = 95 %,

IF- .H

rug |¢€‘§

17:11‘;1{)} of: 1% for voltage; 1.5% Jor ?fgcurrent

/ '© ICMET Craiova 2013
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TEST REPORT No. 11661 PAGE 5

8.1. Symbols used in tables and oscillograms

IR IgIr = Short-circuit current

IpRIpSIpT = Peak values of short-time withstand currents on the phases R, S, T.
RIS LT = R.m.s. values of short - time withstand currents on the phases R, S5, T.
t; = The duration of short — circuit

Tt med = Effective current mean value

DURS, DUST, DUTR = Voltage drop on arc

URS, UST, UTR =No-load applied voltage

8.2 Opinions and interpretations |

1. Aspect of the 20/0,4 kV, 800 KVA Prefabricated Concrete Transformer Substation and
indicators in the test circuit before test from JAC A are presented in photos 1 and 2.

2. Aspect of the 20/0.4 kV, 800 kVA Prefabricated Conerete Transformer Substation and indicators in
the test circuit after test from JAC A are presented in photo 3,

3, Aspect of the 20/0.4 kV, 800 KVA Prefabricated Concrete” Transformer Substation and
indicators in the test circuit before test from IAC B are presented in photos 4 and 5.

4. Aspect of ‘the 20/0.4 kV, 800 kVA Prefabricated Concrete Transformer Substation and
indicators in the test circuit after test from IAC B are presented in photo 6.

5. During the test:

- the doors of MV Switchboard, the doors of MV compartment, power transformer compartment,
LV compartment didn’t open ;

- parts from the Substation didn’t fly off}

- arcing didn’t make holes in the substation;

- the indicators didn’t ignite;

- the earthing connections are effective.

8.3 Assessment of the test resulf

Table 3

Criterion : Result
1.The doors, covers etc. correctly secured do not open Fulfilled
2. No fragmentation of the enclosure occurs during test , Fulfilled
3. Arcing does not cause holes in the roof and in the accessible sides up to a Fulfilled
heightof2m
4, Indicators do not ignite due to the effect of hot gases Fulfilled
5. The enclosure temains connected to its earthing point Fulfilled
9. TEST RESULT: PASSED THE TEST

e B
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TEST REPORT No. 11661 PAGE 6

Photo 1 and 2 - Aspect of the 20/0.4 kV, 800 kVA Prefabricated Concrete ’l“ransformml
and indicators in the test circuit before test fighp FATH

© ICMET Craiova 2013
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and mdlcators in the test circuit before test
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e

A

Photo 6 - Aspect of the 20/0.4 kV, 800 kVA Prefabricated Concrete Transformet Substation and
indicators in the test circuit after test fiom JAC B

‘ © ICMET Craiova 2013
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ELECTRICAL DRAWING MODEL "B"
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HomuHanHo Hanpexense Un = 230/400%/ 50 Hz
CreneH Ha agyuTa = |P 20 BIIC EN 604301

L AR S

PesynTaTHTE [I0CO4EHH B HACTORINSA IDOTOKON C8 OTHACAT Camo 33 HIHITEaA oBpazey. TR
TIPOTOKOMTLT OT HIHTBAHE MOXE AR GBS BEINPOHISENAIH CAMO LSTIOCTHO H G IIHCMEHOTO pazpelty
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JIABOPATOPUA “"U3NMUTBAHE HA MAUWWHW, CbOPBXEHUA U YCTPOICTBA”
KbM LlEHTbP 3A M3MWUTBAHE W EBPOTTEICKA CEPTH!DHKALWIH EOOQ rp. Cr. 3aropa

PE3YNITATWU :

Crp.3or 14 BAC EN 60439-1:2002+A1:2006 Apotoron : N9 2-13-719 f 22.07.2013
N2 Ha .
Ne E::::: Merogm obpaseua | Pesynrtaru oT CT::':?‘“H: Ycnosus
no HauMeHoBaHHE Ha craHpapTH3n- 110 W“3NUTBAHETO i Aony Ha
BENK- Hoxasavens no
pen rioKasarTens pany BX.-M3X. |(Heonpepenenoct) WM3NHTBAHATO
uyuHaTa MaeTona
per1cTsp
1. KITACUOUKALIVSA: - T.3 719 - T.3 -
""""""""" Copeasumara | [TTTTTTULTTTTTTITTTLLIUTTT TR EaTeopéH T f T TTTTTTTTTTTTTTY
e et T N R NN OVRNS A wn, | LA S
Criopes, MACTOTO Ha ) 3a MOHTaX Ha .
2 wewmax L LR WAoo sakpuro____ | N ]
Cnopey, yenosuaTa Ha
1.3 ?ﬂ:ﬁfgﬁiﬁa - 7.3 719 HernoaBMXHO T.3 -
IR B - 1., AN N Y NS S R S
14 gg&ﬂﬁg CreneHTa Ha - .3 719 IP 20 1.3 :
s [Cnopemekgana [T T L T e T T
10 legmerera | | T3 LY ooy | v ]
Criopeq Ha4WHa Ha _ HENOoABMXHH .
M dwowax LT 3o wacrw | v ]
Cnopen, MepkruTe 33
33WMTa Ha Xopa _ 33T Cpeuy .
1.7 Cpellly nopaxeHue ot T.3 /12 AVpEKTEH AOMMP T.3
___________ L TOK e e e e ]
1.8 gg?g:lﬂ}%%)g?:ngse - 7.3 719 fea pasfensHe T3 -
B K XL 1 e e S I
CBLD3BAHUA Ha ) F — HENOABIKHY | _
1.9 (pyHKUMOHANHWTE T.3 719 CBEP3BAHUA T.3
2fHHLM
ENEKTPUYECKHA
2. XAPAKTEPHUCTUKH - T.4 719 - 1.4 -
___________ HaRKY: e e e ]
ObaBeHH
A L enoewer | T L R SRS N T ]
2.1.1 ngggggfjf"m v 411 719 T.4.1.1 -
o1, | Obseetio Hanpexenne | v | - aqa | o [
212 | pawsonawssra | Vol A2 LT | Meee e N
0bsBEHO M3ObPKAHO
2.1.3 | wanyncHo kv T.4.1.3 719 T.4.1.3 -
ooem-s-oopiEAREMERME e ]
22 | ObspeHTOoR | L A2 A9 L=1250 | - 42 ]
OGsABEH KpaTKOTpaeH
23 TOK (Ha TepHyHa ka/0,2s T. 4.3 719 T. 4.3 -
......... Lyerenaeoet) |l e IR S
Q6aBeH BLPX0B
M3ABPHaH TOK .
24 (Ha AvHaMHYHA kA T.4.4 719 T. 4.4
_________ pyeromunsoer) oo L]
CbnBeH ycnoseH ToK
25 I nousecoceepmene | KA | - A LT R DR
OBABEH TOK NPH KbCO
CbeMHEHHUE NpHt _ R
2.6 3aM4TA C KA T. 4.6 719 T.4.6
npeanamren

Pe3 YATATHTE FIOCOYEHH B HECTOAILHMA MPOTOKO/ €€ OTHACAT CaMO 38 HIMUTBAHHA ODPA3EL].

ehb
ﬂpOTOKOJJ'bT OF#3THTBAKHS MOXE 43 OBAE Bb3rpoH3BeRaaH Camo HANOCTHO H C MHCMEHOTO pa@
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@ JABOPATOPUA “U3NNUTBAHE HA MALLIMHK, CbOPBIEHWA ¥ YCTPOUCTBA”
kM LIEHTBP 3A U3NMWTBAHE M EBPONEVCKA CEPTUOUKALIMA — EOOA rp. C1. 3aropa
Crtp.4o0114 BAC EN 60439-1:2002+A1:2006 Mpotokon : N2 2-13-719 / 22.07.2013
N2 Ha " ’

Ng ES:::- Metogn obpaseua | PeayntaTw oT ?::yilc:cc;: Yenosna

e, | Moo v | oy | T | o | venmanert | ougamremano |00

pen YMHATA paHH ~H3X, HeonrpeneneHoCT MeTona 0

PErHCTLR
ObageH koedUUEHT Ha } _ _
27 | erospevenvor | | LA A Ke=07 . ]

2.8 ObseeHa vecToTa Hz 1. 4.8 719 f=750 T, 4.8 -

HHGOPMALINA
KOATO TPABBA BA i X .
3 | cEnocouea 3a T.5 79 %5
BCAKO KKY:
3.1 DupMeHy Tabenku: - T.5.1 719 - T.5.1 -
Wirie Mny Toproscia w ’
3.1.1 | mapxa Ha - T.51.a 719 NGteégrEJIogy’ T.5.1.a -
NPOM3B0AUTENS
OaHaJeHne Ha TWNa, i} rer .
3.1.2 HOMEHKIATYPEH HOMED T 5:Lb 719 13-328 T 5.4
dupMeHK Tabenky unu ’

3.2 TexHUYecKa - T.51 719 - T. 5.1 -
oL AORYMERTAUMAL b b e e e ]
321 | BACEN60439-1:2002 | - __+ __ T.5Lc | 718 | | ERLR S S S L870 P S |

By Ha ToKa K - .
(322 lweaora [ Ao S =3 ]
OfnBeHn paboTHy - -
323 | vanpewennn | Vo rate 1] Uo=230400 | rae ]
ObaBeHu HanpaxeH1s _ i
324 lvawonewsma | Vo TR e Um0 [t N ]
OGABEHD M3ABPHEHO
3.2.5 | wmnyncHo kv T.5.1.f 719 Uimp = 6 kV T.5.1.f -
oo pHEMpexedne L e
OBaseni HanpeXeHusa B
328 | nanovoumwmeeeprrn | Y | [ A Hece e LAt R
I'paHULM Ha . ) _
i S N Hebuson T U IR S et ]
06sBeH TOK Ha BCAKa BXSAOBS: ;
3.2.8 sepura A T. 5.1 719 I,= 1250 T.5.1.j -
o | YeoRweocrepeiy | e | - een | aea 1] o= 30KA0,2s | . | T
320 | cocoeamenve || ek 0L T hes | ek ]
. 3.2.10 | CrenewwHasaupma, { - L. TSLL 719 ] P20 .o LT S NI
MepKu 32 3aUMTa Ha )
3.2.11 | xopa cpelny - 7. 5.5.m 719 ¥i3NBAHEHD A T.51m -
oL OpAXeHve T TOK | L
Paorsn yenoeua npu : _
3212 | eeoarawmn T | raln Mmoo fiisbly A0/ NI L S
CreneH Ha
3213 | somepesmane LT L [ibve U IS IR S N B Uit DR
Buaoee 3azeMaBanna 3 -
321 lvaoucremara | T | rate Mo ]! ok N A rale
F'abapuThM pasuepi
{BucoumHa, 1800 .
3.2.15 uMpaMEa, mm T.51p 719 900 7. 5.1.p
N I -4 (1« 01715 = N IS RS ROy ST 350 ]
3216 [ Terno |} L D et TN N2 - IR N R R8T S
$opMa Ha BLTPEILHO )
3.2.17 pasnpeneneHue T.5.1r 719 M3NLAHEHD T.5.1r m%
] @(‘ _ 0 &
PeIynTaTHTe [I0COYEHH B HACTORHA APOTOKON C8 OTHACAT CIMO 38 HIMWTBAHHS 06Dl Y e, o)
flporoxomer 7M3nﬁrsaﬁe MOXE 48 ObiE BBIIPOHIBEHAIH CIMO LAOCTHO H € NHCMEHOT! g
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JIABOPATOPHSA “U3NUTBAHE HA MALUMHW, CbOPBIKEHUSA U YCTPOUCTBA”
koM LEHTHLP 3A W3TTKTBAHE U EBPONEHCKA CEPTHG)HKALMH EQOA rp. Cr. 3aropa

Crp. 501714 BAC EN 60439-1:2002+A1:2006 fiporokon : N2 2-13-719 / 22.07.2013
N2 Ha o
N2 EL?::: Merogm o6pazeua Pe3yntatu or ‘:::: r::(c:: Ycnosna
no HanmeHoBaHKe Ha CTAaHHAPTH3W- no HaNMTBaHaTO v Ha
en nokasarens Benm- pakn BX.~H3X. |(HeonpegeneHocr) nokasarens o H3NUTBAHETO
p 4YHHaTa Meroaa
PerucTsLp
Bugoee en.
CBLPIBAHUA Meskay . -
3.2.18 dyHKIMOHaNHHTE T.5.1s 719 W3MbhHeHo T.5.1s
.......... e e ]
EnexrpomarnnTha ) M3NbAHEHOD ;
I = SN R i M AL ]
33 i Mapwapoeka: | - T ST Y 2 - N N R .52 e Teeeaas
MapkupaHe Ha
OTABNHATE BEPUIN U . -
3.3.1 YEXHHTE 3AUMTHA T, 5.2 719 H3MBLIHEHD T. 5.2
_________ _XCZTRQPI‘EI%Q__.___-_-__-__,...___--___-,___--______.- SN S
WaeHTryHoCT Ha
nocoueHoTo B BAC EN ~ _
3.3.2 60439-1:2002 1 T.5.2 719 M3ITBAHEHO T.5.2
T 1. ALYl U DN SN NSSNURNN R T S
O3HaueHus cbriacHo R _
| 233 lmesoso | ST Mo bl N ]
WHcTpyrUumM 33
34 MOHTaX, obchyKsaHe - .53 719 - T.5.3 -
__________ npomabpkare A a0 OB M EE
W3uckBaHKa 3a
3.4.1 | MoHTaK, oBcnyxeaHe - T.53 719 W3fib/IHeHO T. 5.3 -
.......... mwnopsepiane . T E LT LT T T SR NN N
Mepku or ccobeHa B .
I e O T3 LT | ecerpwnera | e N
Wuiboprauua za
3.4.3 | cbxsara ¥ uyecrorata - T.5.3 719 He ¢e npunara T.53 -
--oeoeeo b MATOAREPRANE L e
Cxemu 1 135nMLM 33
3.4.4 | cBbp3BaHETO Ha - T.53 719 W3NbLAHEHO T.53 -
nposogHMUUTE
PABOTHH
4, VCNOBUS: - T.6 719 - T/_(\i -
HopmManHu paGoTHH . _ }’ _
4.1 yenoBms: T.6.1 71¢ 7. 6.
4.1.1_| OxonHa yeMnepatypa: - T, 6.1.1 719 - /1,611 -
TeMrepaTypa Ha
Bb3AYXa B QXONHaTa o 5. _
4111 | Sramma e okoar. C T 6111 719 5 & 440 4.6 147
Ha 3aKpuTo
TeMnepatypa Ha /
BB3/lyXa B OKONHATA o . -
4112 cpena 2a urcTanalm C T.6.1.1.2 719 He ce npinara T.6.1.1.2
Ha OTKpUTE
4.1.2 | AtmocdepHu yonosua: - T. 61,2 719 - T, 6.1.2 -
AtMochephd yenosms
4.1.2.1 | 2a vHCTanaUMK Ha - T.6.1.2.1 719 He Ce npunara T.6.1.2.1 -
3AKPUTO
ArtMochepH YCnoBrs BNANHOCT
4.1.2.2 | 3a KHCTanauuK Ha - T.6.1,2.2 719, A0 99 % npy T. 6.1.2.2 -
OTKPUTO +25°C
CreneH Ha
4.1.23 FAMLPCIBAHE - T.6,1,2.3 719 3 T.6.1.23 “
4.1.3 | HaaMopcka sucovuHa m T. 6.1.3 719 < 1000 m T. 6.1 3
Creuwanty paboTHK .
4.2 VCI0BHA T.6.2 719 He ce npuna 5'33 {f‘)ﬂ T. 6.2
}»

Pezysrranire fioco,

ICHI B HACTORUMA HPCTOKOT

CE QFHACAT CaMD 33 HIIUTBIHUT 06pa3el].
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NABOPATOPWA "M3TINTBAHE HA MALIWHW, CbOPBXXEHHWA U YCTPOWACTBA”
uM LEHTDP 2A U3TTWTBAHE W EBPONEMCKA CEPTUOWKALKA — EQOA rp. Cr. 3aropa

Crp.Bot 14

BAC EN 60439-1:2002+A1:2006

Nporekon : N2 2-13-719 [ 22.07,2013

N¢
no
pea

HaumeHosaHWe Ha
nokazarTens

EavHK-
ua Ha
BefKn-

YHHATS

Metogun
CTAHAAPTH3W-
paHu

N2 Ha
ofipasena
no
BX.~H3X.
perucTsp

Peayntati ot
N3NUTBAHATO
(HeonpepenenocT)

CrofiHocT H
HONYCK Ha
noKaslaTens no
Merona

Ycnosuna
Ha
H3NUTBAHETO

4.3

Ycnoeus no spemMe Ha
TPaHCAOPTUPaHE,
CbXpaHeHue
uarpaxaane v
€Nopes A0roBOPEHOTO
MEXAY NPOM3IBOAK-
Tens v novpebutens

T.6.3

719

W3MbL/THEHO

T. 6.3

MEXAHHUYHA
KOHCTPYHLNSA:

719

T.7.1

O6Wy nonoxeHHa

719

1.7.141

Marepuandte ga
u3gLpXar
MEXAHUYHNTE,
enexKTPUIeCcKUTE W
TOMNUHHKTE
HATOBapBaHVAa W
Bu3/leicTa1e Ha Bnara
Py HopManHa
eKcnNoarTauua

T. 8.2.6°

719

W3NbNHEHO

T.7.1.1

5.1.2

awuTa cpelyy
KOPO3MsI

718

H3NbMHEHO

T.7.1.1

5.1.3

MexaHKuHATE AKOCT
Ha obBUBKITE U
pasfenuTenviTe

719

W3MBHEHO

T. 711

514

PasnonoxeHve Ha
anapatuTe W BepuUruTe
U OCHTYpsiBaHe Ha
CTeneHTa Ha
GeaonacHoecT

719

H3NBLNHEHO

T.7.1.1

5.2

HsonaumnoHHK
pa3cToAHWA npes
Bb3AYX, U30A3LUMCKHA
pasCToaAHKg No
MOBLXHOCTTA Ha
H30NaUMATa U
pasiensium
PA3CTOAHKS |

7.825

719

T2

52.1

H30naumoHHN
Pa3cToAHKA Npes
BL3AYX, H0NALMOHHM
Pa3CTOAHMA MO
MOBbLXHOCTTA Ha
M30NalnATa

mm

T.8.2.5

719

H3TbAHEHD -
sk T, 1.2 o7
NpOTOKOS
N¢ 23-13-719/
22,07.2013f.

/ ,)‘r. 7.1.2.1

Tgomiua 14 > 5,5
tnvua 16 > 11,0

CTeneH Ha
33aMBpCABAHE -
3

5.2.2

Pasgenswy
Pa3CTORHUA B
H3TErnseMy Yyacru

T.8.2.5

719

He ce npWhiara

T.7.4.2.2

5.2.3

EnexTpuyecka sikocr
Ha H3onayuara:

T. 822

719

T.7.1.2.3

5231

MMNYACHO M3ABPMKAHO
HanpexeHue Ha
rnaBHara Bepura

-OT TOKOBOZ, YacTH A0
YacTmTe, NoANeXalLy
Ha 3a3eMABaHe
-MEXY OTBOPEHU
KOHTAKTH Ha
H3T8Fﬂ5hEMH YacTH B

kv

T.8.2.26

719

W3NBAHEHO
BMK T.1.33 o7
npoTOKON
Ne 2a-13-719 /
22.07.2013 .

T.7.1.23.2
Tabnuua 13

pa3eaufiedo nonox.

. -
N e :.'
v ‘;\ﬂ_?fgq».
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JIABOPATOPUA “H3NWUTBAHE HA MALLWHHK, CBOPBXEHWA U YCTPOWCTBA”
M LLEHTBP 3A M3MUTBAHE U EBPONEMCKA CEPTU®WUKALNSA — EOOA rp. Cr. 3aropa

Crp.7o1 14 BAC EN 60439-1:2002+A1:2006 fipotokon : N2 2-13-719 / 22.07.2013
N2 Ha "
N2 E::::: Meroagn obpaseua | Peayntati ot il?:;‘:::: Ycnoeyna
o | mosaarenn | e e (oo | nowasaenno | e
pea YuHaTa p ' ’ pea MeTona
perncrbp
MunyncHo uapbpKain
HanpexeHre Ha M3NBIHEHD
ROMOLLHK BEpUrH T.7.1.23.3, &), _ .
- 3aXpaHeau awx 1. 1.3.4 o1 Ta6n.13 UwiEOGMkV'
52.3.2 | RMPEKTHO OT rnasHata - 1. 8.2.2,6 719 NpaTOXON Uian=U 50 = 7,2 KV 3 b npes
BepHra Ne 28-13-719 / 1s
- KOMTO He ce 22.07.2013 1. T.7.1.2.3.3, b)
3aXpaHBarT AWPEKTHO . Mpunoxenue G
OY I/1aBHaTa BEpHra
W3ITBAHEHQ
HaonaynonHu Bmffa:&i;; ot T.7.1.2.34 cTenex Ha
3.2.33 | pascrosnuna npes mm T.8.2.27 719 No 2p 13719 Tabnyua 14 3aMbLpCABaHe-
BLAAYX = 22 / > 5.5 3
22.07.2013 .
H3onauvoHHn MBMBAHEHO
Pa3CTOAHMUS M0
NOBBXHOCTTA Ha 3a§f§”8He§§e-
H30M1aUMnaTa BUX T. 1.2.2 0T T.7.1.2.3.5 pc“
5234 | -  opa3MepspaHe mm T.8.2.2.7 718 NpoToKon Tabnvua 16 !
- vanonagane ra Ne 2a-13-719 / > 11,0 ‘;3;’7‘2)‘:1";?1“;”
pebpa 22,07.2013r.
- cneuranty rpyna 11T
NPHIOKEHWA
Pa3cToAHMA MeXAaY .
5235 e mm T.8.2.27 719 He ce npunara T.7.1.23.6
Kneti 32 BEHIIHK . . . .
5.3 NpOBORHULY 719 T.7.1.3
Knemu 3a anymMHHMeEH 7.7.13.1
| KW MeaHy npoBoAHNLK - . AL R
53.1 Wl 33 4BaTA BIAA 4 719 W3MLHEHO p,g e Saoézgqg{:n ST
[1pOBOAHHLM POM3BOA
Opa3mMepasaqe Ha
5.3.2 | kneMute 3a MesHK - - 719 H3MuAHEHD Tgﬁzu{xgil -
NPOBOAHMLN
T.7.133 .
MPOCTPZHCTRO OKCAD ; . 713 ocHIypssa yzobHo }
5.3.3 KemuTe 718 H3BMHEHO CBLP3BAHE H3 BEH-
LIHUTE NPOBOIHHUN
T.7.13.4
CBLP3BAHETO Ha MefleH
NPOBOAHMK C TOK Ha
5.3.4 ‘fﬂeg& ;?}EEYTDBHBH . - 719 H3MHAHEHD HaToBapBaHe B -
pe: ~| 33BHCUMOCT OT Ceue-
/ HHETO Ha (a3osuTe
DOBOAHKLY
YCrolumMBoCT Ha T.8.2.9:
54 :e;{rc‘)f{r:ianﬂa TONNWHa - 1EC €60695-2-10 719 - T.7.14 -
n3kppafiehe—— MAGMBKLT WK TNeeke-
TO Ha obpasela aa
locm or veanatovek . BUK T. 2.1 OT H3racear camu B pan- HaMexeHa
5.4, | MATEDHAN, NOATHTHGEIH _ T.8.2.9; 719 MpoTCKON KtTe na 30 s wLa
4. TOKOBOROU UaCv B IEC 60695-2-10 N2 23-13-719/ 713 He HacTbnea 3anan- (960 + 15) °C
OIPSARAEHO nonaxeriie 22.07.2013 . B3HE Ha ONAKOBLYHA
X2PTHR THI THWY
HITTBIHEHO MNaMbKLT AN TNeeHs
BIWK T. 2.2 OT g :
5.4.2 | Hoymsecm ot - Iec i) 1o 719 NpoTOKON 0 Wa abpaseLa A2 iy
VBONALIMOHEH MATEPHan NE 22-13-7 .{9"/ ,{L.:araf::gg cﬁagago asp / (6505
22.07.2013%. 3[4 (RPN
o YR
OEBNBKK U S R
6. CTENEHWAHA - 1. 8.2.7 719 - -
SALLNTAL
6.1 Crenex Ha 3AUMTA - T.8.2.7 719 -
PesynTaruTe Z’E‘/{ it 8 HACTORUHA TPOTOKOM C8 OTHAGAT CaMO 38 HIHTEaHNS 0ODAa3e],
flporokoner q Bane Moxe 43 Obj4e BMHEOH.?B&')Z;‘H CAMO HATIOCTHO H € [IMCMEHOTO pa3peweHHe
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NABOPATOPWS "M3NUTBAHE HA MALLIMHN, CbOPBIKEHWA K YCTPOWCTBA”
KbM LEHTEP 3A U3NWTBAHE M EBPONEACKA CEPTUOUKALIVA — EOOL ip. Cr. Baropa

Crp.8oT 14 BACEN 60439-1:2002+A1:2006 flporokon : N2 2-13-719 f 22.07.2013
N2 HAa “
N2 E:::::" Meropmn oGpazeua | Pe3aynTat oT ?::;?(GH: Ycnoeusa
o | Mot 12 | e | TN | Lot | oo e | e
pea yuHaTa P H3X, pen Metona
perncTop
M3NMbNHEHo
CreneH Ha 3aluTa Ha BUK T. 3.2 0T T.7.2.1.1
6.1.1 | KKY 3a paboTa Ha - T.8.2.7 719 npoTOKON T.7.21.2 -
33aKpUTO NQ 2a-13-719 / =1p 2X
22,07.2013 .,
Crened Ha 3aliMTa Ha T.7.2.1.3
6.1.2 | KKY aa paGoTa Ha - T.8.2.7 719 - >1p 23 -
QTKPUTO
CreneHTa Ha 3aluyTa
Ha HanbiHo T.7.214
6.1.3 | 3aBupueHo KKY cneq - T.8.2,7 719 He ce npunara 5 I'P '20 -
MOHTaXa B MACTOTO
Ha excrnoarTaums
PaznyuHy cTenedy Ha
6.1.4 | 3awmra Ha enemMen- - T.8.27 719 H3NBAHEHO T, 7.2.15 -
THTE Ha KOMIJIEXTa
lMpeaorepaTaBaHe Ha
BpeaAHaTa KoHAgeHsa-
6.2 1WA BEHTHNAUKSA, - T.8.2.7 719 He ce npwiara 7.7.2.15 -
OTOMAEHWE, APeHAXHW
OTBOPH WU AD.
H3ITBAHERO
BUX T, 4 OT
7. NPEFPAABAHWUA: - T.8.2.1 719 NpOTOKON - -
Ne 23-13-719 /
____________________________________________________________________________ 22072003 0 | i eana]
Brpaagenn
71 KOMINEexTysally - T.8.2.1 719 - - -
___________ MIREMMA e e e
Tos. Mpek, I;=1250 A IEC 60947-2 .
M e N T2l T e | <80 |
Toe. Mpek. I,=1250 A
OpraHy 3a peyto IEC 60947-2 .
742 |0 nefiCTBaHE M30Na- K T.8.2.1 719 HANbAHEHO <50
___________ UMOHEH MaTepUan | oo e e e e e e ]
KnemMi 3a BLbHIUHN
7.2 | vsonupaxd K T.8.2.1 719 U3iTbNHEHO <70 -
___________ npoeoAHMUM e
Heuaonupanu IWKWHK U
U2 Lnposopaw | S nexL | M| yanwwewo
7.4 | Opratin3a puio - .8.2.1 719 ;
o lmapebermader ]
_-?:f}:]:-___QT_"J@I‘:’{' _______________________________ T. '.g:g.j:_-_-- ----_7.1.9_ ............. RS
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Pesysrarire nocoq‘f?df CTOALLHA FIDOTOKOM CE orHa CAMO 33 HITHTEIHIT OODAZELL.
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@ JIABOPATOPUSA “N3TINTBAHE HA M&LUHHM, ChOPBLIKEHNA U YCTPOHNCTBA"
Kb LEHTBP 3A M3TIMTBAHE M EBPOTIEMCKA CEPTUOHMKALIVA — EOOL rp. Cr. 3aropa
Crp. 90114 BAC EN 60439-1:2002+A1:2006' NpoToxon ; N2 2-13-719 / 22.07.2013
N? Ha o
Ne ES:::' Metoan o6pasena | PeaynTath ot {:;’:;T; : Yenosus
no HavMeHoBaHWe Ha N CTAHAAPTHIN- no H3NWTBaHero [loKasaTens no Ha
pen noKasarerns paHy BX.-M3X. |(HeonpepeneHocr) M3NWUTBaHaTO
yKHaTa Metofa
pPeruncIup
SALIWUTA CPELLY
NOPAXEHME OT
8. | ENEKTPMYECKM - ) 719 - T.74 -
TOK
EAHOBpPEMEHHA 1. 74.1.1
3auuTa cpeuy . _ . Be3cnacHo )
8.1 AMpEKTEH 1 719 He ¢e npunara CBPLXHHCKO
WHAYPEKTEH AOTMD Hanpexexue
3awura cpety . . - -
8.2 AMDEKTEN BONMD: 719 T. 74.2
3almra ypes
8.2.1 | waonypane Ha - T.8222 719 - 1.74.21 -
BKTHBHMTE YaCcTu:
na BbAAT NOKPUTK C
. : Haonayms R
8.2.1.1 | AKTWBHM vacTv T.8.22.2 719 He ce np1nara oTCTpaHMMa c’amo
4pes paspyiuapaHe
MeXaHUIHM,
H3onauwara ga ) . eneKTpUYeckd 1
8.2.1.2 yaabpKaE Ha: 719 HE Ce npunara | oo 300 <U =690
HATOBAPBaHYIA
HanuTeaHe Ha cbeus-
8.2,1.2,1 | k4 OT H3onayKoHeH A T.8.2.2.2 719 He ¢& npunara Taﬁimua 10 300 < U < 690
Uon= 3750 V
MaTepran .
Heusnonssade Ha
NoxpKTHA oT Eos, . _ _ C . .
8.2.1.3 naKoRE W eMaity 2a 719 He ce npyunara T. 7421
n3onasus
3awuTa ypes . B . .
8.2.2 NpErDAM 1 OBBHBKH; 719 T.7.4.2.2
8.2.2.1 | Crened Ha zaumra - 1.8.27 719 M3NbAHEHO T 74221 -
o T =1P2X
3akpensaHe U
8.2.2.2 | 3ppasuHa Ha - - 719 HU3NbAHEHO T.74.22.2 -
nperpaav ¥ o6eMBKY
CHemMaHe Ha npe-
8.2.2.3 | rpaguTe win OTBapAHe - - 719 - T.7.4.22.3 -
Ha cOBUBRUTE: i
H3non3saHe Ha KnloY . . ; .
82231 e DYMENT 719 M3MbAHEHD 1%4?2,2’.3.3
PasegunABaHe Ha
aKTHBHHTE YacTH ) } _
82232 NPy oTRapAHe Ha 719 He ce npunara
Bpararta
BLTpeLuHO } . i
82233 FDENATCTBHE WK WMT 719 He e npunara T. 7.4.2.2/3.c
3aiuTa ypes ) i ! )
8.2.3 HpEnATCTENS 715 He ce Npunara T, 74.23
3aumTa cpey . .
8.3 MHAMDEKTEH A0MMp: T. 8.24.1 719 HE ce npunara T.743
W3NBLJHEHO
Enexrpydecka spb3aka Bk T, L1or T7.7.43.1.1
8.3.1 | Mexay aoCTunHW T. 8241 719 ApoToKen AT 10A
Q =01
TOKONPOGBOAWMA YacTh NS 23-13-719 /
22.07.2013r. W T
CpencTaa 3a PhuHoO ) / P WAL o
832 | heAcTase) T.8.2.43 719 H3NbAHEHO 74313 TS g ‘%\4
Enexrphyeck e S E;‘:“ B\
8.3.2.1 | cebp3atu m?/ - - 719 He ca npunara J?” 135/ 5/ & &
3allHTHUTE FepArm AL A I
Pesyrarire noco "’F HACTOAL|YA POTOKO/! 2 omamr 10 33 HANHTBAHHA COPIZEL, o WU\ :
FlporoKoneT OT U3[IHTE ye Moxe A3 6b4e s&nwusaema CAMO YANOCTHO W € [IHCMEROTO DAFPOUIEHHE HI JABDE j TN F
F/
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JIABOPATOPYA “U3MUTBAHE HA MALLWHK, CbOPBXKEHMUSA U YCTPOICTBA”
kbM LEHTBP 3A N3NUTBAHE W EBPOMNENCKA CEPTUGUKALIUA — EOO rp. Cr. 3aropa

Crp. 10 o1 14

B/IC EN 60439-1:2002+A1:2006

MpoTokon :

N2 2-13-719 / 22.07.2013

N2
no
Pen

HanMeHoBaHMe Ha
noKazarens

EpuHu-
ua Ha
BENH-
YHUHaTa

MeTtogn
CTaHAApPTHIK-
paHH

N2 Ha
obpaseua
no
BX.-H3X,
PerucTLp

PesynraTi or
M3NKTBAHETO
(HeonpegenexocT)

CroiiHocT 1
nonycK Ha
noxKasavens no
MeTona

Y¥cnoBua
Ha
H3NKTBAHETO

8322

CrHabaeny ¢ ponbit-
HUTEnHa M3onayun

T.8.2.23

719

HanbhHeRo

T. 74313

83.2.3

Apwnarane Ha
M3NUTBATENHO
HanpexeHxe

T.8.2.23

719

HIMBNHEHO
BAX T. 1.3.2 oT
NpoToKON,
Ne 2a-13-719 /
22.07.2013 1,

Tabnwua 10
Upsn== 3750 V

MeTaiHo
donvo

8.3.3

Ocurypsasate Ha
HEeNpeKLCHaToCT Ha
JALUTHHTE BEPUTK
NpH:

T.8.24.3

718

HUINBNHEHC

1. 743,15

8.3.3.1

Yacr Ha KKY ce chema
o7 obBHBKaTa

T. 8.24.3

719

tie ¢e npunara

T.74.3.1.5.a

8332

CHemaeMi 1
W3TETNREMH YACTH

T, 8.24.3

719

He ce npunara

T. 74.3.15b

8333

Mevannum pestoeu
CbefWMHEHWS W
MeTanyk WapHvpK

T.8.24.3

719

He ce npynara

T.743.1.5.¢c

8.34

Knemu 3a cevp3pane
Ha BLHLIHY 33LMTHA
POBOAHMEM:

T. 8.2.4.3

719

T.743.1.6

8.34.1

Knemure aa ca
NOAXOAALLM 33 MegHY
NMPOBOAHKUM

7. 8.24.3

719

n3lbnHeHo

T. 7.43.1.6

8.34.2

Beaka v3xoaHa eepyra
fla ¥Ma oFAenHa
KneMa 3a 3atiureH
TIPOBOAHMK

T.8.24.3

719

W3NBAHEHO

7. 7.4.3.1.6

8343

Cebpasaiure
CPeACTBa A3 He
WINbAHABAT ADYTH
GyHKUHA

T.8.243

719

“anbNHEHo

7.743.1.6

8.3.5

CeveHne Ha
3aUMTHITE
NROBOAHKULM

T. 8.24.3

719

W3ITbAiHEHO

T. 7.4.3.1.7
Tabnuua 3

8.3.6

W3nonzeaHe Ha
HEW30/MpaHi
JAMTHH NPOBOAHKLIW

T.8.24.3

719

Yi3NTBNHEHO

T.74.3.1.8

8.3.7

M3aron3eaHa Ha
W30NKPaHK 3alUMTHK
POBOAHNLA

T.8.24.3

719

He ce npunara

T.74.3.1.9

8.3.8

CeyeHue Ha npoBo-
AHWLM 33 U3PaBHsBa-
He Ha noTeHuuanuTe

T, 8.2.4.3

719

He ce npunara

T, 74.3.1.10
Tabnuua 3A

84

3alumMTa Upes Mepry, B
KOMTO He Ce nonsear
33WMTHA BEpUrH:

T.8.2.4.3

719

T. 7.4.3.2

8.4.1

3aluTHo
eNeKTPUYECKD
pasaensHe Ha pepuru

T. 8.2.4.3

719

H2NBLNHERO

T.74.3.2.1

8.4.2

FlonHO 3a3WMTHO
H3cnupaHe:

T.8.2.4.3

719

He ce np1nara

T.74.3.2.2

84.2.1

KoMnnexTysawmre
e/eMeHTH Aa ca 3ar-
BOPEHW B H3013-
LMOHEH Matepuan

T.8.2.4.3

719

He e npunara

B -

}g} T.74.3.2.2.a

8.4.22

fa uMa Mapkuposka
3a H E;/DTBbH

T.8.24.3

719

=
He ce npunara T

Pezynrarnre

e HACTORLST MPOTOKON C& OTHACHT CaMO 33 HITHTBaHIT 0Bpasel,
ﬂpOTOKOITbT OT H3{ITBaHE MOXE 43 BEAE B3 »q?

DGHIBENHEH COMO HATOCTHO # C IHCMEHOTO DAPELlieHie Ha JIAQ'OP/;I
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NABOPATOPHA "M3NUTBAHE HA MALLIKHW, CbOPBXEHUA U YCTPOWCTBA”
#bM LIEHTDHP 3A U3MWTBAHE U EBPOMNENCKA CEPTHOWKALIMA — EOOR rp. Cr. 3aropa

Crp.11or1 14

BAC EN 60439-1:2002+A1:2006

Aporokon : N2 2-13-719 / 22.07.2013

Ne
no
pen

HavMeHoBaHve Ha
noKasarTensn

ERUHN-
ua Ha
Benu-
YnHara

Merogn
CTAHAAPTHIN-
paHy

N2 Ha
obpasera
no
BX.~H3X,
pericrop

Peayntati ot
H3NKUTBaHETO
(1eonpepeneHocT)

CToiHocT M
LOMYCK Ha
noKa3arens no
MeToa

Ycnoeua
Ha
H3NHUTBaHETO

84.2.3

OfsyieKaTa Aa
U3ABDXA
MEXaHWYHUTE ,
EIEKTPUYECKUTE U
TONAMHRUTE
HaTOBaPBaHKA

T.8.24.3

719

He ce npunara

T.74.3.2.2b

84.2.4

OfevekaTa fa He
No3BonsEea ga ce
nogasar
TOKONPOBDAMMK MaCTH

1.8.24.3

719

He Ce npunara

T.74.3.2.2.¢

N,

8.4.25

3a BCKUKM AOCTBNEN
MEeTanHK YacT1 aa ce
OCUIYpH CTenex Ha
3aiuTa = IP 3XD

T.8.2.7

719

He e npunara

T. 7.4.3.2.2.d

8426

AocTenHuTe MeTanHu
Yactu BB
BLTPELBHOCTTA Ha KKY
Aa He ce cBbPIBAT
KbM 3aLMUTHA BEPUA

T.8.2.43

719

He ce npunara

T.7.43.2.2e

8.4.27

fIperpana or
H30NALIMCHEH
Matepuan cpely
Aonvp Ao
TOKONPOBOAWMK YacTH
npy OTBOPEHE BpaTa
WK Kanak

T. 8.2.4.3

719

He C& nprnara

T. 7.4.3.2.2f

8.5

PaspexxaaHe Ha
ENEKTPUYECKY 3apaiu

T.8.2.43

719

Y3nwnHeEHo

T.74.4

8.6

Kopuaopu 3a
obcnykeaHe U
noaAbpHane

719

He ce npunara

T. 745

8.7

focTen Ha
YITBIHOMOLWEHH NWLa
8 KKY rio Bpeme Ha
paboTta

719

W3TbNHEHO

/) T.7.4.6
/|

87.1

Aocren 3a nperneq 1
APY NOA0GHH
onepauun

719

HananeH?/ / T, Z46.1
pd

8.7.2

Jocrbn 3a
noAAbPXEHe

719

o

H3NBRHEHO

T./§.4.6.2

8.7.3

Hocren nog
HanpaxeHue npu
H3BbRUBAHE Ha
pasluupeHvie

719

He Ce npunara

!
T. 7.4.6.3

.

KOMYTAILIMOHHH
ANAPATU U
KOMINNEKTYBALLM
WU3OENUA,
MOHTUPAHHW B
KKY:

719

T.7.6

9.1

Wsbop

719

W3MEMHEHG

T.7.6.1

9.2

MoHTax:

719

T.7.6.2

9.21

BROCTbAHOCT

719

H3NBHEHO

1.7.62.1

9.2,2

BpeaHy BbanencTemn

719

H3NbIHEROD

9.2.3

[perpaau

719

W3MbIHERD

9.2.4

YenoBya B,MACTOTO HA
MOHTVIDaH,é /

719

H3NMLNHEHO

Bt e
AL NS

[3F758

Pesyraritre roCOYgHH 8 HACTOSLLHS TDOTOKON €8 OTHICAT CaMO 38 HITHTBaHHA cOpasel.
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@ NABOPATOPHUA “M3NWUTBAHE HA MALHWHY, CbOPBMEHWUA U VCT POWCTBA”
KbM LEHTBP 2A U3NWTBAHE U EBPOTIENCKA CEPTUOUKALIMA ~ EGOR, rp. Cr. 3aropa
Ctp. 1207 14 BAC EN 60439-1:2002+A1:2006 NMpotokon : N2 2-13-719 / 22.07.2013
N2 ha w
N E“::: Metopm ofpazeua | PesynraTh or CT::':::: Ycnonus
no HaumeHoBanme na N CTaHAAPTH3IM- no H3NUTBaHeTO Rony Ha
Ben- noka3laTens no
pen NOKa3aTesNInA paHH BX.-H3X. [(Heonpepenenoct) M3NHTBAHETO
YMHaTa : Meroaa
PerucTsp
9.2.5 | Oxnaxaane - - 719 ECTECTREHO T.7.6.2.5 -
9.3 HenoaBM¥xHM YacTy - - 719 U3NLAHEHD T.7.6.3 -
CreMaeMu 1 :
| 9.4 Y —— - - 719 ¥3NbHEHO T. 7.6.4 -
9.4.1 | KoHcTpykums - - 719 H3NbRHeHO T. 7.6.4.1 -
Brickvpate W
9.4.2 | KOHCTPYKUMA Ha - - 719 M3bnHeHo T. 7.64.2 -
M3TErNAeMUTE YacTu
9.4.3 | Crenen Ha 3awwTa - - 719 W3TbAHERO T.7.6.43 -
HaukH Ha cabpasane ) A )
9.4.4 Ha MOMOUHHTE BEpU 719 U3MbIHEHD T. 7.6.4.4
9.5 MapkupoBka 8 KKY - - 719 YI3MTBAHEHO T. 7.6.5 -
Mapx1poska Ha
NpoBOAHNUMTE Ha . _ .
9.5.1 FriaBHITe W 719 W3NbINHEHo T. 7651
NOMOUHWTE BEpPKUM
Mapxuposxa Ha
3AWUTHHA W
9.5.2 | HeyTpanHus - - 719 H3NbNHEHD T. 7.6.5.2 -
NPOBOAHKK Ha
rNasH1TE BEpUry
Mocoka Ha
3aasificTsare u
9.5.3 | vHpMKauuA Ha - - 719 N3MBAHEHO T. 7.6.5.3 -
KOMYyTaUMOHHUTE :
NONGXKeHHa
MuankaTopiy
9.5.4 | caetnunM Y GyTonu ¢ - - 719 He ce npunara T. 7.6.54 -
HaTHCKaHe
BLTPELLHO
PASAENAHE HA
lq. Egg;;';?n " - - 719 He ce npunara T 77 -
PA3ENNTENHK /
CTEHH /
/
ENEKTPUYECKHM C
CLEAUMHEHWA BbB
BBLTPEIWUHOCTTA
13 Ha Kicy: WvHN 1 - : 718 ) - 7.8 -
N30JIUPAHU
NPOBOAHMLIA:
11.1 OB NosoxeHus: - - 719 WanLAHEHO 1. 7.8.1 -
KoHTakTHUTR
11.1.1 | cvapumenys pa - - 719 - T. 7.8.1 -
M3ALDXAT Ha:
11.1.3.1 | HopManko HarpAeana - - 719 H3MLIHEHD T.7.8.1 -
CTapeeke Ha
11.1.1.2 | M30M3UMOHHKTE - - 719 H3nbnieHo T. 7.8.1 -
Matepuanu
11.1.1.3 | subpayun - - 719 W3MBAHEHD
ENEKTPONMTHU
11.1.1.4 zsneﬁfi?a - - 719 He ce npunara
CueuHenus ga
ach ABAT
11.1.2 gocrrggbqen TpaeH - - 719 W3NbAHEHo
KOHTaKTeH HATMCK

JPGTOKONBT OF HIMHT

Peazynrarure nocoﬂ Hif 8 HACTOAIINA POTOKON CE 07
17 @ MOXE 413 OBAE BbINApOH:

FCAT CAMO 38 HATHTBaHA 0Bpasety. \}7
EXAA CIMO UFAOCTHO H C IHCMEHOTO DaspelieHie Ha

f I
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@ JIAEOPATOPYS “M3NUTBAHE HA MALIMHY, CLOPEBKEHNS M YCTPORCTBA”
Kbt LIEHTHP 3A M3MUTBAHE ¥ EBPONENRCKA CEPTUOUKALIMA — EQOL rp. Cr. 3aropa
S . ]
Crp. 13 or 14 BAC EN 60439-1:2002+A1:2005 MpoTtokon : N¢ 2-13-719 / 22.07.2013
N2 Ha "
Ne Ef:::: Metoam obpaseua | Pesynrati ot CT:r:' 1?5;: Yenosmn
no HanmeHoBaHve Ha CTaHAapTH3IH- no H3NUTBAHETO Aony Ha
Benu- noxazarena no
pen Hoxa3zatenn paHu BX.,-H3X. |(neonpepenenacr) HU3TIUTBAHETO
YHHaTa MeTONA
pervcrsp ]
PasMepy 1 obaseHy
ABHHM HA WYHHKWTE
11.2 | cucremuiu - - 719 V3{TbAHEHO Y. 7.8.2
W30/1MpaHy
NpOBCAHULM
MoHTax W cebp3BaHe . _ X
113 Ha NOBOARLMTE 719 H3TbNHEHO T.7.83
Waonauua Ha - ;
1131 NpOBOAHMLMTE 719 U3NBHEHG T.7.831
CebpssaHns U R .
11.3.2 CHAYAHHA 719 H3MbNHEHD T.78.3.2
MuHaBaHe Ha
H30nnpaHuTe
11.3.3 | npooaxMuM Kkpai - - 719 H3MBAHeHD T.7.8.33
HEW30MMPaHY aKTHBHU
43CTH Y ocTpH pLooBe
MpoBOAHMUM KbM
11.3.4 | anapari MOHTHpaHM - - 719 H3MAHEHO T.7.8.34
) Ha BpaT¥ MM Kanauu
CheAivHeHna upes _ .
1135 3aMesBaNe 719 He ce npyvinara T.7.83.5
MoAgbpKaHe Ha
NpPoBOAHKLNUTE B _ .
11.3.6 MecTa ¢ ronemu 719 He ce npunara T.7.8.3.6
BUbpaumu
Csup3saHe Ha kneMa
11.3.7 | camo no egquH - - 719 U3rbHEHO T. 7.8.3.7
NPOBOAHUK ) )
3AXPAHBALLWA
BEPUFN KbM
12, ENEKTPOHHM - - 719, He ce npunara T.79
CLOPBXEHWA:
HamMeHennn Ha
12.1 | sxoaHute - - 719 He ce npunara T7.79.1
Harpexelus
12.2 | Dperanpexerus - - 719 He ce npynara T.7.9.2
12.3 | dopma Ha BLnHara - - 719 He ce npunara 7.7.9.3
BpeMeHHY MaMeHeHus
124 | Ha Hanpexehvero n - - 719 He ce ripunara W
YecroTaTa
[ S
ENEKTPOMATHWTHA ha
13. |CbLBMECTMMOCT - TMpunoxenme H 719 - 1. 7.10
{EMC)
13.1 EMC oScraHoBra: - - 719 - T. 7.10.1
13.1.1 | OfcTaHoska A - 719 U3MbAHEHO 1. 7.10.1 3)
13.1.2 | Obcratoska B - 719 H2 Ce npunara T.7.10.1 h)
Hee
Heobxoawmo
13.2 Msuckeanis sa - - 719 HanUTBaHe T.7.10.2
HankTBaHE CHIAAcHo Nog-
TOUKM a) v b)
13.3 | Tecrome 33 EMC: - 1. H. 828 719 - -
Yerofumeocr cpety R - .
13.3.1 CMyLIEHIS: T, H.§.2.8.1 719 N T%310.3
KXY, He coanpxaum } &’ B 5+ e'-‘?\
13.3.1.1 ENeKTDOKHY BepHTH T. H.8.2.8.1.1 719 H3NbAHEHO v sz%:LQ:?"". e
KKY, ChabpXaliss ] T 100 9
13.3.1.2 - T. H8.2.8.1.2 719 He Ce npunara T 7&;&053‘13
Pesyrrarure nocoughd 8 Hacrosims FIPOTOKO/T C& OTHACAT Camo 34 HIrTBaHuA obpaszel,
flooToxonsT or U3 GHE MOKE [ ObiE BEINPOHIBENGAN CaMg LBHOCTHO i ¢ THCMEHOTO PA3PSIleHHa Ha JIABOPA

T
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@ JIABOPATOPUA “M3NUTBAHE HA MAWWHH, CbOPBIKEHUS U YCTPOUCTBA”

kbM LEHTHP 3A M3NMUTBAHE Y EBPONEICKA CEPTH®DKUKALNA — EOOA rp. Cr. 3aropa

|

AT
Crp. 14 o1 14 BAC EN 60439-1:2002+A1:2006 MpoTtokon : N2 2-13-719 / 22.07.2013
N2 Ha o
N2 E:‘::: Merogu obpazeua | Pesyntatu ot %o:y}l?{m“: Yonoeus
no HarMeHOBaHHE Ha Benu- | STaHAapTHan- no M3NUTBAHETO noKazaTens no Ha
pen nokasarenn - pPalv pi::-.:;:; (Weonpenenenocr) MeTona WINHUTBAHETO
WznbusaHe Ha ) . R
13.3.2 CHYLLIEHMR: T. H.8.2.8.2 719 T. 7.104
KKY, He cuappxalm } _
13.3.2.1 eneKTPOHHY Bepury T.H.8.28.2.1 719 N3NBAHEHO T. 7.10.4.1
13.3.2.2 ;thgﬁ;‘;f:e“‘pnm - 7H82822 | 719 | wecenpunara 1.7.10.4.2 .
ONMWUCAHHE HA
BHOOBETE
ETEKTPUYECKH HIMLNHEHO
14, - - 719 F — HEMOABIKHM T. 711 -
CBBbP3BAHMS HA CBbLDIBANMS
OYHKUMOHANHM P ,
EQUHALIA

<

PBKOBOOHWTEN HA JIABOPATOPUSATA fn;zé
M. T, Xpucros /

/ - i 4 '{i(j‘r'},. :f b}! o]
. S — P g
// LA éf} “F( }}
Pesysrramre nocovelfla Hacroauma nporokon ce OTHACAT CMO 33 HAMTBIHNS 0Bpasel. . “‘I@ A, %ﬁ,\( . o
3 at '
flperokonsr or ns;ﬁr HE MOXKE 48 ObAe BhSAPOMIBENAAH GAHMO LRNOCTHO H ¢ MCHEROTO pazpeluenye Haqﬁ;som ORIy ot Y N
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JIABOPATOPUS “M3NUTBAHE HA MALLINHNY,
® CbOPBXEHUA 1 YCTPOMCTBA"

@ kbM LEHTEHP 3A UBNUTBAHE W EBPONEACKA CEPTUO®UNKALKSA k

6000 rp. Crapa 3aropa M.X. 131 yn. Muayctpuanta "2 www.ctec-sz,com C&%ﬁgﬁ'\

Na 101 JIM/ 21.06.2013

galuunp ot Mamumeanou Ten: +359 42 630476; +359 42 620368; daxc +359 42 602377; ramiugen xo: 31.05.2014 ot
. . HABCA, otrracio BIC
ctec_limsu@abv.bg EN ISO/IEC 17025
NMPOTOKON
OT U3NUTBaHe
Ne 2a-13-719 / 22.07.2013 .

OBEKT HA U3NUTBAHE: KoMnnexriu KOMYTaLMOHHH YCTPOICTBA 38 HUCKO HanpexeHue

Pa3npepenvtento Tabno ,

™R - TPT

(HauMerosaHe Ha MDOSYKTE ~ THIT, MBDK3, BH H AD.)

BASAIBATEJT HA USNUTBAHETO: ,EH /KW TEXHONMOPKW” QOZ, rp. Codus, Gyn. “Camoxos” 1,
Ten. 0884 / 005578 e-mail: ng_technology@abv.bg
3anexa N2 719/ 01.07.2013 1, _
(HBHMEHOBBHHE HA QHPMATA-33ABUTEN, SHDEC, TENSPOH, HOMED H JAT3 H3 33ABKATS 38 s3uTBana)

HOPMATUBEH JOKYMERT: BAC EN 60439-1:2002-+A1:2006 KOMNNEKTHY KOMYTaLMOHHU ycTpoficTea 3a HUCKO
HanpexenyeMacT 1 TWAOBO W3NWTAHK M YaCTHHHO TWNOBO MW3NUTAHW KOMMASKTHY
KOMyTaLHOHHM yerpolicTaa
(HOMED 1 HAHMEHOBHHE HA CTOHAAPTHTE Wl BATHANDBHHTE METOAH)

OATA HA NO/YYABAHE HA OBEKTA 3A U3MUTBAHE B IABOPATOPHSTA: 16.07.2013 1.

KOJIMYECTBO UBTNIUTBAHN OBPA3LH: 16poit, 1 Spoit, ©.N¢ 13-328, 2013
{(PaBPHHEH HOMED Ha OEPAILHTE, KO/MYECTAO Ha npoﬁﬁre Aa3T3 H3 ApoH3894CTB0)

MPOU3IBOHNTEN:; »EH DKW TEXHONOMXKU” 00, rp. Codms, 6yn./Ca OB” 1,
(gupma, Toprosexa Mapka, aqpec)
OBABEHW OAHHH: O6aseHo HanpexeHue U, ~ 230/400V

ObsBeHo HanpexeHve Ha usonauuaTa U, — 690 V
OB9BEHO MMNYICHO M3ABLPXKAHO HanpexeHue Uiyg — 6 KV
QbapeHa vectora f— 50 Hz

OGsBeH HoMuRaneH Tok I, —~ 1250 A

MabapvTHY pasMepu — 1800/ 900 / 350 mm

3aumTa cpeilly NopaxeHve oT en, ToK ~ [ knac

Crened Ha zawura - IP 20

BATA HA M3BDLPLUBAHE HA U3NWTBAHETO: 16,07.2013 — 22,07.2013 1.
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ﬂporoxcmbr o srnTBaHE MOXE 43 6bAE BLINPOUIBENAH CIMO LANOCTHO 1 C rHemMeRnoTd en 6,
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NABOPATOPHSA “SNUTBAHE HA MALUWHHW, CbOPBLIKEHHS W YCTPOHCTBA”
wuM LEEHTHP 3A USTUTBAHE Y EBPOTNIEIICKA CEPTUGUKALNS — EOOQL rp. Cv. 3aropa

| PE3YJITATU OT W3MWTBAHETO :

/ K d

YT JLF)T S

Crp. 2074 BJC EN 60439-1:2002+A1:2006 Mpotoron : N2 2a-13-719 / 22,07.2013 ¢,
N2 Ha -
N2 E::: :: MeTtogm ofpaseua | PeaynvatH or i?n“y’::?cc;: Ycnosna
no HavmMeHoBaHHe Ha S CTaHAAPTH3H- ne M3ANIUTBAHETD noKazaTens no Ha
pen nokasaTtens uMHaT] paHu BX.-M3X, [(Heonpepenenocr) MeTona H3InMTBaHeTo
perncrsp
SAUATA CPELLLY
NOPAYEHHE OT
1 | EREKTPUYECKM - - 719 - T. 74 -
TOK
3alwTa cpewy T. 7.4.3 )
i1 VHADEITEH AONHD Q T. 8.2.41 719 0,004 <01
WaonaynonHy .
1.2 PAZCTORHMSA ! T.8.25 719 ) T. 2.1.2.1
1.2.1 | npe3 pwanyx mm T. 8.2.5 719 19,4 Tabnvua 14 > 5,5 -
M0 NOBLXHOCTTA Ha }
1.2.2 WBONALMATA mm T.8.25 719 283 Tabmuya 16 > 11,0
Enexrpuyecka
1.3 SIKOCT Ha - T.8.22 719 - T.7123 - -
W3onauMAra:
WanuTBaHe Ha
300 <U < 690
06BMEKM OT . Tabnmua 10
131 HaOALIOHEH v T.8.2.2.2 719 o= 3750V Mcg;iﬂgo
Matepuan
Mpunarare Ha
132 vanyTsatenHo v T.8.2.2,3 719 3750V J a6_:_m3u735[1]()v Mtg;?lﬂgo
HanpexeHue e
HMnyncHo waabpxaHo
HanpaxeHue Ha
FnasHata sepura
-OT TOKOBOA, YacTy A0 T.7.1.2.3.2 Uinp= 6 kV;
MacThTe, nognexalm : P
133 | L3 sazermpate kv T.8.2.2.6 719 7,2 kv Iaﬁnnua; 13 3 AT fipes
-MEX/Y OTBOPEHH : Unsn=Us s = 7,2 kY 1s
KOHTaKT Ha
W3TErAAEMH YaCTH B He ce npunara
pa3gAMHEHD NoNoX,
WnnyrcHo u3gbpkako
HanpexeHWe Ha
NOMOILRY BEPUIA - .
- 33axpaHBaHm Uino= 6 kV;
1.3.4 .ggpenqno OT I'naBHaTa kv T.8.2.2.6 719 7,2kY 3 M fpes
pura Is
-~ KOWTO He ce
3axpaHeaT AUPEKTHO He ce npun v
OT rfigsHaTa Bepyra
M3NNTBAHE
YCTOMUYMBOCTTA
HA 3AMTANBAHE M
PA3NPOCTPAHEHHN T.8.2.9;
2, |EHAOTBHC - IEC 60695-2-10 719 - T1.7.1.4 -
HAMEXCEHA X(MLA:
( Ycroifunbacr Ha
HeRopManHa
TONNWHA W OrbH) N
NNAMBbKLT ik {25 ey
THEeeHETo Ha 3 }« (’f"}f\
y naic t=254L=0s obpasela aa
o T.8,2.9- M3racsaTt caMu B 3
2.1 | PR NN - avad] 719 PAMIGETE a3
OBOAEU UaCTU B IEC 60695-2-10 naba 3anansake | 7a
ONPESENEHD NONOXEAe
Ha XapTHaTa f F}e’r\
B
/fd us L TH
. 7/ . | NS
Pe3ynTaTiTe AgChyeHH B HACTOALMA FAPOTOKOIT C8 OTHAGHT CaMo 33 HIHTBaHHA 06pasey, %
flpororoner .?;fﬂrsaﬁe MOXe A3 Bbe Bb3nponIBekdan PHO YINOCTHO H € MHCMEHOTO paspelne
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KbM LUEHTEP 3A U3NUTBAHE W EBPOIEHCKA C

Kntag 2e puimmaans 4
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@® JNIAEOPATOPUSA “U3NUTBAHE HA MALLWMHK,

CbOPBLXEHKA U YCTPONCTBA”
EPTHOUKALINA — EQOL rp. Cr. 3aropa

Crp. 3074 BAOC EN 60439-1:2002+A1:2006 MpoTtokon : N2 23-13-719 ! 22,07.2013 r.
N2 HA "
N2 EL?::: Merogu obpasella | Peayntati or i;onm-:{c;: Ycnoeun
no HaumMeHosanue Ha — CTaspapTHan- no W3TMTBaHeTD fox as:,r ens no Ha
pen noxasarens paHn BX.M3X, |{Heonpepenawocr) H3NHUTAAKETO
YuHaTa Merofa
Perncrop J
t=0s5t=0s NNaMBKLT MAn
. TAEBHETO Ha HaxXexXeHa
22 | dpmuecior - 1. 8.2.9; 719 obpasela aa LA
HEANELOHeH hatepian 1EC 60695-2-10 HaMa 3anansane Y3racear camu g {650 £ 10)C
Ha xapTuATa PDarkhTe Ha 30 s
CTEMEH HA
3. BALLUTA - T.8.2.7 719 - T.7.2.1 -
CreneH Ha 2aiMTa Ha T.8.2.7 T.721.1
3.1 KKY aa pabora Ha - BAC EN 719 iP 20 T.7.21,2 -
38KPUTO 60529+A1:2004 =1P 2X
Crenen Ha sawura Ha T.8.27 T.7.2.13
3.2 KKY 3a paBota Ha - BAC EN 719 - 2 P '23; -
OTKPHTO 60529+A1:2004
Crenenra Ha sawura
Ha HanenHo
33 | aasepueo K cnen - 605259%\%00 P T - TZI7P23}}D3 ;
MOHTEXa B MACTOTO )
Ha excnnoaTalust J
4. | nPErPABAHMS: - T821 - 719 - N3, et 2 o
.......................................................................... ) B8X
Brpagexu
4.1 KOMITRexTYEaLm - T.8.2.1 719
AL VU NS NSRS S
Tos, Mpex, I,=1250 A
S L o real e
ToB, Mpex. I,=1250 A
OpraHy 3a puuHo
A2 3ajeiicTeaHe u3ona- K r821 719
SRR AR R SR SIS NS B
Knemu 3a sbHWHK
4.2 M30/Mpatn K T.B.2.1 719
B T ar L EIE S USSR BSOSO N
Heuzonupann wuru n
R B I N AL DI S
Opraum 3a puudo B
B e W i R
441 | Ormeran T LS L2 R S A2 - T S
OT v30onauroHeH
A2 wereuen | K| TR LT s
AOCTBAHM BBHILHK .
B e R A R
Or meranHy
e A Ll e A
OT M30naumonHm
4.5.2 ROBBPXHOCTH K T. 8.2.1 719
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JIABOPATOPUA “HBI’]HTBAHE HA MALUMHY, ChOPBKEHMA U YCTPOWCTBA”
M LEHTBP 3A USMWUTBAHE M EBPONREHCKA CEPTNONKALINA — EOOJ, rp. Cr, 3aropa

Crp. 407 4

fNpoTtokon :

N2 2a-13-719 / 22,07.2013 r,

M3non3saHu TexHuuecku cpeacrsea:

aTa Ha no H
Ne HanMeHoBanne Tun MpowkssoguTen Unrentudg.N? Alara Ha nocreano
KanuSpupaHe

CHAUVIN

1. | KoMGmmpas ypea CAB160 ARNOUX N naooDBH/ 08.07.2011 r.
‘ PpaHuus :

2. | Undpos MymrumeTp UNIGOR 390 LEM-AscTpust PI 3288 08.07.20t1r.
3. | Undpos wyGnep - Kurah 090 30.10.2012 r,
4. 1 Knewos Myntumep FLUKE 345 CALL 98060044 15.11.2011 r,
| YHucucT
5. | Muoroxasanen TEPMOMETBD MT100TD-16 Buirapns 0420 06.12.2011r,
6. | Lincbpos TepMoxurpomersp 177-H1 r;f;?m 01320300/902 19.04.2012r.

NPOBENIN N3NWUTBAHETO:

PBKOBOAWTEN HA TABOPATOPHSATA :.
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