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3A KOMNAHUATA

ABOUT THE COMPANY

WHXXEHEPWHI EAL] € eQHONMYHO aKLUMOHEPHO APY)XECTBO, PErncTpu-
paHo npes 2007 r., cobcTBeHoCT Ha Gunkad ALl

[pyxecTeoTO € cneuuanuavpaHo B MPOEKTAHTCKa, KOHCTPYKTOpCKa W
VHXXEHEPUHroBa [eHOCT B 06nacTTa Ha eNleKTPOMOHTaxXa U OCBETU-
TenHaTa TexHuka B 0OLIECTBEHM, MHAYCTPUAMHN Crpaau W eHepruitHn
LieHTpOBe, B enekTpocHabasiBaHe U NpOM3BOACTBO Ha EHEpritsl OT Bb3-
0BHOBSIEMM eHepriritHn 3TouHuLm (BEN).

OcHoBHaTa AEHOCT Ha APYXECTBOTO € MHXEHEPUHTOBa AEMHOCT. MH-
xeHepuHr EAJl npefocTass UANoCTHU pelleHus B obnactta Ha eHep-
maTta — JOoCTaBKa, CEPBM3 U KOMNETEHTHA KOHCynTauusa. KomnaHusaTa
narpaxgaa AoBEpUE C KIMEHTM, [OCTaBYNLM, UHBECTUTOPY U (DUHAHCOBK
VHCTUTYLMK.
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Mpe3 2014 roguHa [pyXecTBOTO paslumpy AEMHOCTTa CW, KaTo npue
VHXEHepuHroaTa genHocT Ha ®unkab Al u 0CBEH enekTPOMOHTaXHa
[AEHOCT M3BBPLUBA W NPOEKTMPAHE W MPOU3BOACTBO Ha en. Tabna HUCKO
HanpexeHue, KOMNNEKTHU pasnpeaenuTentn ypeadn 24kV v 6etoHosm
KOMMNEKTHU TpaHchopMaTopHW NOCToBe. B pesynTar ot Te3n AencTeus
06eMbT Ha NpuxoauTe 0T Npoaaxou 3a 2014 roanHa ce e yBENUYMUn cbe
108% B cpaBHeHue ¢ 2013 roguHa.

Mpe3 2014 roanHa B UHxeHepurr EALl e BHegpeHa cuctema 3a ynpa-
BrEHMe Ha Ka4yecTBOTO, OKOMHATa Cpeaa 1 34paBoCcioBHN U Be3onacHu
YCNoBus Ha Tpyg, 3a koeTo [IpyxecTBOTO Nputexasa ceptudmkatu ISO
9001:2015; ISO 14001:2015 NOHSAS 18001:2008, U3OALEHN OT
Bopo Beputac CepTuUMKENLLBH.

OcHOBHITE NMOCOKM 3a passuTHE Ha [lpyxecTBoTo ca:

- Peanusaums Ha ronemm nNpoekTyh 3a PeKOHCTPYKLMS B CTpaHaTa;

- ObLLeCTBEHNTE NOPBYKM HA AbpXaBaTa 1 BbTPELUHUTE ThProBe W KOH-
KyPCH Ha 4aCTHUS CEKTOP, eneKTpopasnpeaenuTENHIUTE APYKECTBa U T.H.
- MpoekTn B TypuCTUYeCKus BpaHLL, KaTo ce Npegnarat creluanmaupa-
HW NPOJYKTY 3a Hero;

- 3acuneaHe Ha KOHKYpeHTHUTe npeguMcTBa Ha upmata u nogobps-
BaHe paboTaTta C KIWEHTUTe Ypes NpefniaraHe Ha HOBM M aTpaKTUBHU
NPOAYKTU Ha BbTPELLHUS nasap.

ENGINEERING Corp. is a joint-stock company registered in 2007 with
a sole owner Filkab JSC.

The company specializes in design, construction and engineering ac-
tivities in the field of lighting equipment and electrical installation works
in public and industrial buildings and in power centers, as well as in
electricity production from renewable energy sources (RES).

The company’s main activity is engineering. Engineering Copr. provides
comprehensive solutions in the field of energy — supplies, services, and
competent consulting. The company has built trust among its custom-
ers, suppliers, investors, and financial institutions.
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In 2014, the company expanded its operations by adopting the engi-
neering activities of Filkab JSC and apart from the electrical installa-
tion activities, performs the design and manufacturing of low-voltage
switchboards, complete distribution systems 24kV, and complete con-
crete transformer stations. As a result of these activities, the volume of
sales for 2014 has increased by 108% as compared to 2013.

In 2014, Engineering Ltd. implemented an integrated quality manage-
ment system, environmental management system, and the occupation-
al health and safety management system for which the company has
obtained certificates of ISO 9001: 2015; ISO 14001: 2015 ANDOHSAS
18001: 2008 ISSUED BY Bureau Veritas Certification.

The main trends of company development are:

- Implementation of major reconstruction projects in the country;

- Public procurement and internal tenders and competitions of the pri-
vate sector companies, utilities, etc.

- The tourism industry projects by offering specialized products;

- To strengthen the competitive advantages of the company and
improve customer service by offering new and attractive products in
the domestic market.



VHXXEHEPWHIOBA EMHOCT

ENGINEERING ACTIVITIES

Ouwe cbe cBoeTo ocHoBaBaHe npe3 2002 r., [upekumns VHxeHepuHro-
Ba AEMHOCT” paslumpsiBa npogykrosaTa rama Ha ®unkab Afl. 3anousa
NPOM3BOACTBOTO HA HOBYW NPOLYKTY, PHKOBOAEHO OT BUCOKM U3UCKBAHMS
3a eheKTMBHOCT U KauecTBO. [10CTENEHHOTO pa3pacTBaHe Ha Npows-
BOLCTBEHWS MPOLIEC CTaBa NpU4YMHa 3a U3rpaxaaHeTo Ha CbBPEMEHeH
TEXHOJOMMYEH KOMMIEKC 3a paskposiBaHe 1 06paboTBaHe Ha MeTanHu
NUCTOBM MaTtepuanu, npaxoBo 6OsANCBAHE M MOHTaXHM LiEXOBe 3a
OKOMNIEKTOBaHe Ha KOMMMEKCHO enekTpoob3aBexpaHe W aBToMaTy-
3auus Ha obekTn, nuHuKM 1 cropbxenns. Mpes 2007 r. e cb3gageHa
cupma MrxeHepuHr” EAL] ¢ Len 3a40BONsBaHE Ha M3NUCKBaHWUSTa Ha
KIMEHTUTE MO LIANOCTHOTO U3MbIHeHMe Ha npoekTu. Mpes 2009 r., ¢ pe-
anuaupaHeTo Ha Il eTan Ha MHBECTULMOHHATa Nporpama, 3aBbpLuBa 1
LiAnocTHaTa MoAepHM3aLms Ha ocHoBHaTa 6asa B rpag Mnoeave.

Kato npoussoguTen ¢ Tpaguumum 1 onuT, upmata 13nonsea 3a cBouTe
NPOLYKTU Hal-CbBPEMEHHUTE TEXHOMOMMW, MalUMHA 1 MaTepuanu, 3a
[a NPeAnoXun Ha nasapa akTyanHa rama oT MeTanHu en. Tabna, Lwka-
(hOBE 1 KOHTPOMHW NYNTOBE.

CbobpaseHn CbC CBETOBHUTE HOPMUM W CTaHZapTu, en. Tabnarta Ha
WhxeHepuHr EAL] ce cbyeTtaBaT neptekTHO ¢ anapatypara, KosTo ce
Brpaxga B TsX, 3@ ja OTFOBAPST 1 Ha Hal-CNeLMUIHUTE NPUNOXEHNS
B MHOYCTPUATA, XUNWLLHWTE, OOLIECTBEHUTE M aAMUHUCTPATUBHUTE
crpagu. dupmara e cepTuduumpaHa ot HaumoHanHus HeTanaumoHeH
Ccbto3 B bbnrapus 3a 0gobpeH WHCTanaTop Ha: enekTpoHuKka 1 aBToma-
TVKa — NPOM3BOACTBO, JOCTABKA, MOHTaX M CEPBU3.

WHxeHepuHr EALl ce yTBbpXOaBa KaTo NPOM3BOAMTEN HA BMCOKO-

Since its establishment in 2002, the Engineering department has been
contributing to the expansion of Filkab’s product range. New products
have been developed, based on high criteria for efficiency and quality.
The gradual growth of the company production has led to the construc-
tion of modern technology facilities for cutting out and steel-sheets
processing, powder-coating and assembly lines for complete electrical
equipment and automation of projects, lines and installations. In 2007,
the company Engineering Ltd. was established with the aim to meet the
customers’ requirements regarding the overall completion of projects.
In 2009, Engineering Ltd. accomplished the second stage of its invest-
ment program and completed the modernization of its main facility in
Plovdiv.

Being a manufacturer with traditions and experience, the company uses
for its products state-of-the-art technologies, machines and materials,
in order to offer to the market modern product lines of switchboards,
metal cabinets and control panels.

The electrical switchboards, manufactured by Engineering Ltd., meet
the requirements of all world norms and standards, and thus perfectly
match the equipment built in them, so that to respond to all the specific
needs of industrial, residential, public and administrative buildings. The
company has been certified by the Bulgarian National Installation Union
as an approved installer of electronics and automation systems — manu-
facturing, delivery, installation and maintenance.

Engineering Ltd. has received recognition as a producer of high-quality

ka4ecTBeHO 000pyABaHe, NpU3HaHWe 3a KOeTO ca peauua nMLUeH3n 1
cepTudukaTi:
* NULIEH3 33 NPOM3BOACTBO Ha TMMOBO MU3NWUTaHW en. Tabna Tvn
“PRISMA* ot SCHNEIDER ELECTRIC - ®paHuust
* NMLEH3 3a Npou3BoACTBO Ha en. Tabna 8500A ot LOGSTRUP - [laHus

* NMLEH3 33 NPOM3BOACTBO Ha en. Tabna oT LEGRAND — ®paHums

* cepTudpmkart 3a ofobpeH npoussoputen Ha KPY-RM6 ot
SCHNEIDER ELECTRIC

* cepTudmkart 3a ogobpeH nponssoanTen Ha KPY-RB ME6 ot
ELETTROMECCANICA ADRIATICA S.p.A.

equipment, being a holder of many licenses and certificates, such as:

* license by SCHNEIDER ELECTRIC - France, for the production of
“PRISMA” type boards;

* licensed panel builder of modular switchboard systems up to 8500A
by LOGSTRUP - Denmark;

* licensed panel builder of modular switchboard systems by LEGRAND
- France;

+ Validation Certificate to manufacture Distribution substations RM6,
issued by SCHNEIDER ELECTRIC;

+ Validation Certificate to manufacture Distribution substation RB
MES, issued by ELETTROMECCANICA ADRIATICA S.p.A



P poeKTO-KOHCTPYKTOPCKA

[eHoCT

P Design and Construction
Activities

WrxeHepuHr EALl pasnonara ¢ ekun OT BUCOKOKBanuduLmpaHu cne-
LManucTy, 3aHNMaBaLLy Ce C NPOEKTO-KOHCTPYKTOPCKA W MHXEHEPUH-
rosa gentHocT. Mpoektantute pabotat ¢ CAD codpTyepHu npogykTv 1
M3BBPLLBAT LANOCTHO NPOEKTMPaHe Ha CUCTEMU 3a aBTOMATM3aLns v
KoHTpoOn. M3non3ea ce cbBpemeHeH codptyep 3a 3D mopenupane, ¢
nomoLLTa Ha KOWTO Ce Cb3AaBaT MOAENM Ha NpoekTupanuTe en. Tabna
1 BKTM B TpUn3mepHOTO NPOCTpaHCTBO. M3roTes ce mbiHa ek3ekyTvB-
Ha [OKyMEHTaLWs Ha KOMMMEKTHOTO YCTPONCTBO, KaKTO CneaBa:

* MpuHUMNHa enekTpuyecka cxema;

+ Cneyndmkaums Ha BNoXeHaTa anapartypa;

+ Cneyndukaums Ha Knemu 1 KnemMHN MaTpuLy;

+ Onuc Ha kabenHuTe Bpb3KM B KOMMMEKTHOTO YCTPOWUCTBO M Ap.

/3BbpLlIBa Ce NpOEKTUPaHe Ha KOMMAEKTHU TPaHC(OPMATOPHK Nog-
CTaHUMK, TMaBHW W pasnpefenuTenHn Tabna 3a TpaHChopMaTopHU
ctaHumm go 8500A, enekTpopasnpegenuTtennu croswm tabna 0,4kV,
eneKTpuyeckn Tabna 3a XUIMUWHW Crpaan M enekTpomMepHu Tabna,
MHAVMBMAYanHW Tabna n komangHu nyntose 3a KM u A, mbnHo npoek-
TUPaHe erl. YacTTa Ha 06eKTH 1 KOMNIEKCHA AOCTaBKa Ha 3aNoXeHNTe
B NPOEKTa ypeau, anapaTtil, akcecoapy 1 OKOMMNEKTOBKa.
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[TponsBoacTBeHa AeHOCT

B nponssoacTeerus yqacTbk Ha MHxeHepuHr EAJL ce nponssexgar:

* BCWYKW BUAOBE ENEKTpUYecku Tabna: cunosw pasnpegenutentm 1ab-
na, Tabna 3a aBTOMaTM3aLMA U KOHTPON, ENeKTpoMepHn Tabna, en.
Tabna 3a XunuwiHn n obLiecTBenm crpaan, MetanHn kytum FIL v ap.;

* KOMNNeKkTHN BeToHoBM TpaHcdopmatopHu noctose (BKTM) 3a 3a-
XpaHBaHe Ha OWTOBM W npomuwneHn notpebutenn oT kabenHw
nmHun go 20kV; komMnnekcHu KomyTaumoHHu yeTporictBa (KPY) 3a
BTOPUYHO pasnpeaeneHne Ha en. 3axpaHBaHe CPeAHO HanpexeHue;

* cekumsi ,MepeHe” e npegHasHayeHa 3a CBbP3BaHE KbM BCSKAKbB BU
pa3npefenuTenHa ypeaba cpegHo HanpexeHue;

* OCBETUTEMHM Tena.

W3rpapieH e CbBpeMEHEH TEXHOMOTMYEH KOMMMEKC 3a PaskposiBaHe 1

00paboTBaHe Ha MeTanHM NUCTOBK MaTepuani 1 OKOMMNIEKTOBaHE Ha

KOMMNEKCHO enekTpoob3asexaare, pasnonaraly c:

* MogepHa cknaposa 6asa, noaabpKalla HanmM4HOCTU OT Heobxoaw-
MUTe MaTepuanu u U3nenus 3a Npou3BOACTBOTO;

* MexaHU4eH Lex 3a meTanoobpaboTBaHe, NpecoBaHe U 3aBapsiBaHe,
obopygsaH ¢ MawwmHu ,HACO”;

* oTfenexve 3a npaxoso Hosanceaxe;

* MOHTaXHU LIEXOBE 3a NPOM3BOACTBO HA METaNHN KOHCTPYKLK, 060-
pyoBaHu ¢ MawmHu ,ALFRA;

* MOHT@XHU LIEX0OBE 3a NPOW3BOACTBO Ha en. Tabrna 3a ynpasneHue
W pasnpegeneHne, KOMNNEKTHM pa3npegenutenHu ypeadn 24kV u
BETOHHM KOMNNEKTHW TPaHCHOPMATOPHM NOCTOBE.

Engineering Ltd. has a team of highly-qualified staff involved in the
design and engineering activities. The specialists use CAD software
for the design of complete automation and control systems. The
state-of-the-art 3D modeling software makes possible the creation
of three-dimensional models of switchboards and Complete Concrete
Transformer Stations (CCTS). When completed, each equipment is
supplied with the complete execution documentation, as follows:

+ Wiring diagrams;

+ Specifications of input equipment;

+ Specifications of terminals and terminal boards;

+ List of all the cable connections inside the equipment, etc.

The company performs design of complete transformer stations,
main and distribution boards for transformer stations up to 8500A,
standalone distribution switchboards up to 0,4kV, switchboards for
residential buildings and electrometer boards, custom boards and
control panels for measuring and control equipment, as well as overall
design of electric installations and delivery of all devices, equipment,
accessories, and fittings included in a project.
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Production Activities

In the production facilities of Engineering Ltd. are manufactured the following:

+ all types of power switchboards: power-distribution switchboards,
automation-and-control-systems switchboards, electrometer boards,
power switchboards for residential and public buildings, metal boxes
FIL, etc.;

+ Complete Concrete Transformer Stations (CCTS) for power supply
of residential and industrial consumers from cable lines up to 20kV;
Complete Commutation Equipment (CCE) for secondary distribution
of power supply MV,

+ the section “Measurement” is designed for connection to any type of
power distribution unit MV;

+ lighting equipment.

The modern premises intended for cutting and processing of sheet
metal and assembly of complete electric systems consists of:

« state-of-the-art storage facility, keeping constant stock of the neces-
sary production materials and accessories;

+ a mechanical workshop for metal processing, pressing and welding,
equipped with "HACO” machines;

+ powder-coating workshop;

+ assembly lines using “ALFRA” machines for the production of metal
constructions;

+ assembly lines for the production of control and distribution switch-
boards, 24kV distribution substations and complete concrete trans-
former stations.




p  MoHTax 1 nyckaHe B
eKcnnoatauus

WrxeHepuHr EALl pasnonara ¢ BCUYKM TEXHUYECKN CPEACTBA W ChO-
PLXEHUS 33 U3BBPLUBAHE HA KAYECTBEHU MOHTaXHU paboTh u mycko-
HanagbyHu AeiHocTH. KomnaHusTa npeanara MOHTaX Ha KOMMNEKCHO
€enekTpoob3asexaaHe M nyckaHe B JENCTBIE Ha YacT ,eNekTpo” Ha Ao-
roBOPUPaHYN 0BEKTU 1 CbOPBKEHUSI.

+ KoHcynTaHTCkv AeiHOCTH B 06N1acTTa Ha KOMMMEKCHOTO ENeKTpoo6-
3aBexaaHe Ha 00eKTI, MHCTanaLui 1 NPOMULLINEHN NUHWK;

+ MpoekTupaHe Ha KOMMEKCHO eNnekTpoob3aBexaaHe 3a pasnpeaene-
HUWE 1 yNpaBIeHye;

+ OkabensBaHe;

» KWUMM n A geiHocr;

+ MyckoHanambyHu AENHOCTH, NyCKaHe B ekcrnnoaTaumus Ha obekTu;

« Mporpam1paHe Ha UHAYCTPUANHIA KOHTPONEPH.
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) Installation and
Commissioning

Engineering Ltd. has all the technical means and equipment, necessary
for the implementation of high-quality installation and commissioning
works. The company offers installation of complete electrical equipment
and commissioning of the electrical systems of construction projects
and facilities.

Services

+ Consultancy in the field of complete electrical equipment of project
sites, plants and industrial lines;

+ Design of complete power-distribution and control electrical equip-
ment;

+ Wiring;

+ Automation control and systems engineering;

+ Commissioning and installation activities, putting into operation of
projects;

* Programming of industrial controllers.




ENEKTPUYECKW TABJIA

ELECTRICAL SWITCHBOARDS

+ Cunosw pasnpegenuTentn Tabna; » Power-distribution switchboards;

+ Tabna 3a aBTOMaTM3aLNS; + Automation switchboards;

« En. Tabna 3a XunuwiHu, 06LLECTBEHN N aAMUHUCTPATUBHM Crpaaw; + Power switchboards for residential, public and administrative buildings;
* ApecTopHu Tabna; * Arrestor switchboards;

+ EnextpomepHu Tabna; * Electrometer switchboards;

+ FILBOX meTanhu wkacose IP-65 3a CTEHEH MOHTaX. * FILBOX - IP-65 wall-mounted metal cabinets.

} Cunosu pasnpeaenuTenHu } Power-distribution
Tabna go 8500A Switchboards up to 8500A

NPUNOXEHWE APPLICATION

* 3a eneKkTpopasnpesenvuTenHn CTaHLmy; « for power-distribution stations;

* 33 TpaHCHOPMATOPHN CTaHLMM. « for transformer stations.

* Tun Prisma” o 3200A, no nuueHs Ha Schneider Electric, ®paHuus; * “Prisma” type up to 3200A, made under license by Schneider Elec-

tric, France;

* tun ,MCC"” no 8500A, no nuueH3 Ha Logstrup, JaHus; + “MCC” type up to 8500A, made under license by Logstrup, Denmark;

¢ Tun ,®unkab”, NpoeKkTpaHu 1 NPoM3BEeEHN ChINACcHO U3NCKBAHUSATA + “Filkab” type, designed and produced according to customer’s re-
Ha KnueHTa. quirements.



} MoaynHuTe enektpudecky Tabna Logstrup otrosapsT
Ha CrieaH1Te CTaHaapTy:

IEC 60439-1/61439-1,2, BS EN 60439-1/61439-1, 2, EN 604391-1/
61439-1,2, IEC 60529, IEC 62208, IEC 61641, CSA-C22.2 No. 31&14,
DIN VDE 0660 part 500, DIN 43671/12.75, Ships Classifications
Societies

} Enektpuyeckute Tabna Logstrup ca npemmHanu

cnegHuTe TecToBe:

} Logstrup modular electrical switchboards meet
the following standards:

IEC 60439-1/61439-1,2, BS EN 60439-1/61439-1, 2, EN 604391-1/
61439-1,2, [EC 60529, IEC 62208, IEC 61641, CSA-C22.2 No. 31&14,
DIN VDE 0660 part 500, DIN 43671/12.75, Ships Classifications
Societies

} Logstrup modular electrical switchboards have passed
the following tests:

IPH - BepnuH, Fepmanns; ASTA-Rugby — Axrnus; KEMA — XonaHaus;
CSA - KaHapa; Underwriters Laboratory — CALL; DEMKO — [laHus;
Germanischer Lloyd; Lloyd’s Register; Det Norske Veritas; The Russian
Maritime; Register of Shipping.

} KoHdhurypauusta Ha Tabnata Logstrup moxe aa 6bae:

®opma 4 — Bceku M3Boz e 0TAeneH B CaMOCTOSITENHO OTAENEHME.
Plug-in — W3BoaunTe ce U3MmbHABAT B KOPMYC, KOUTO Ce U3Terns 4o
onpegeneHa nosuuys.

Draw out — Bceku n3sog Moxe aa 6bae B U3Baxgaem Kopnyc (BX. en.
Tabna 3a aBTOMaTM3aLMA).

D En. Tabna 3a agTomMaTu3aums
KOMaHgHW nynToBe

MPUNOXEHNE

+ Tabna 3a WHEYCTpWarnHa aBTOMaTU3aLMs U KOHTPOM Ha pa3nuyHu
BIMA0BE NMPOLIECH B NPOM3BOLCTBOTO, 33 0BEKTU B eHepreTukara, npe-
UMCTBaHE Ha OTNafiH1 BOAW U [p.

* KOMaH[JHW MyNTOBE 3 yNpaBreHue U MEMOCXEMM 33 CUTHANMU3ALMNS.

} [poekTupaHe 1 MbiiHa JOKYMEHTALMS Ha YacT ,.enekTpo*
W3IMbNHEHWE HA YNPABINEHWETO, BIPALEHO B TABJIATA:

* Ha 6a3a nporpamMmpyemm1 KOHTponepH;
* Ha 6a3a KOHTAKTOPHO-PENeNHO yNpaBneHue.

MoHTax 1 nyckaHe B exkcrinoaTawus

I

IPH - Berlin, Germany; ASTA-Rugby — England; KEMA — The Neth-
erlands; CSA — Canada; Underwriters Laboratory — USA; DEMKO

— Denmark; Germanischer Lloyd; Lloyd’s Register; Det Norske Veritas;
The Russian Maritime; Register of Shipping.

} Logstrup switchboards can be configured as follows:

Form 4 — Each output is in a separate section.

Plug-in — The outputs are located in a housing, which is then drawn to
a definite position.

Draw out — Each output can be placed in a removable housing (see
automation switchboards).

D Automation Switchboards and
Control Panels

R A
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APPLICATION
+ industrial automation switchboards and control panels for various
production processes in the power industry, waste water treatment,
etc.
+ control panels and signaling mnemocircuits.

} Design and full documentation of electrical systems

CONSTRUCTION OF THE CONTROL UNITS, INCORPO-
RATED IN THE SWITCHBOARDS:

+ based on programmable controllers;

* based on contactor-relay control.

} Installation and commissioning



Enektpuuecku Tabna / Electrical Switchboards

} ,Draw-out” moZlynHa cuctema,
T1n Logstrup

D Draw-out Module System,
Logstrup Type

Cwuctemata Draw-out e creuuanHo paspaboTeHa 3a U3MbrHEHWE Ha
motopHu n3sogn MCC (Motor Control Center) u npegnara peguua
npeauMcTBa M yaobCeTBa Ha noTpebutenute Ha Tabna 3a aBTomaTi3a-
umsi. N3ssaxaaemusit mogyn MCC 3a ynipaBneHue Ha MOTOPK OTroBapsi
Ha W3WCKBaHWATA 33 fecHa NoAapbXka W Gbp3a 3amsHa. CucTemata
no3BonsiBa nofapbxka 6es uskmiouBaHe Ha en. TabnoTo W ocurypsisa
eKcrnoaTaLMoHHa HafleXaHOCT. Bb3MOXHO € MbIIHOTO M3BaxaaHe Ha
Jdekmemketata’ n Gbpaata UM 3amsHa. MoHTaxHaTa nnova Moxe aa
Ce MOCTaBW B Pa3NNYHM MO3WLWK, KAaTO TOBA AaBa Bb3MOXHOCT fa ce
13Mon38a 3a BrpaxpaHe Ha BCAKaKbB BIA anapaTypa 0T pasnuyHi npo-
U3BOAUTENM.

KoncTpykumsita Ha Tabna Tvn ,Draw out’ e OT MoayneH Tun, Npn KoeTo
anapatypara 3a BCEKW KOHCyMaTop € NOMeCTeHa B OTZEMHW, HaMbITHO
n3saxpaemu mogynu. MpeasugeHu ca cneunantn kabenHu BXogose,
B KOWUTO Ca MOMECTEHN BCUYKW KNEMOpeau 3a Bpbaka ¢ Tabnarta. Kato
usno Tabnara MoraT fia ce CbCTOST OT HAKONKO CEKLWM, BDB3KUTE MEX-
[Jy KOWUTO CTaBar C KyniyH3au 3a onepaTyBHIATE BEPUMV U MESHW LUMHK 32
cunosuTe Bepuri. KoHcTpykumsita Ha Tabnata u enektpudyeckarta yact
e NPOEKTMPAT ChC CreLnanuaupaH codryep.

B 3aBuCcHMOCT OT TUNa cu, KOHCYMaTopuTe ca pa3npedenexu B oTaen-
Hu cekumn ,Draw out’, T. Hap. ,yekmemkeTa’. ColyecTByBaT ABa TUNa
,Draw out” u3sogu B Tabnoto:

1. 3Boam 3axpaHBalLy MOTOPK, M3MbIHEHU C ,YekMeeTa’ Tun ,Draw
out” (n3Baxaaemm):
Tean ,Draw out” cekuum nmat Tpu noauumm:
* noauums 1/1 — BKIKYEHN Ca TMaBHUTE M ONEPaTUBHUTE BEPUTY;
+ noauums 0/1 — N3KMYeHN ca rMaBHUTE, @ Ca BKIKYEHN ONepaTUBHI-
T€ BEPUIN — TECT NO3NLUS;
+ noauuys 0/0 — U3KMKOYEHN ca rMaBHNTE W ONEPaTUBHUTE BEPUIW.

The Draw-out system has been specially designed for construction of
MCC (Motor Control Center) outputs. It offers advantages and com-
fort to the automation switchboard users. The removable motor control
MCC module meets the requirements for easy maintenance and quick
replacement. The system allows maintenance without switching off of
the switchboard and provides operational reliability. The “drawers” can
be completely removed and quickly replaced. The mounting plate can
be installed in different positions and this allows the plate to be used,
built-in, in all types of devices produced by various manufacturers.

The structure of the Draw-out switchboards is modular, i.e. the equip-
ment for each load is placed in a separate, completely removable mod-
ule. The systems are provided with special cable inlets, which contain
all the terminal boxes for connection to the switchboards. Generally,
the switchboards may consist of several sections with couplings for
the connection of operative circuits and copper busbars for the power
circuits. The structure and the electrical part of the switchboards are
designed with specialized software.

Depending on their type, the loads are installed in separate Draw-out
sections, the so-called “drawers.” There are two types of Draw-out ter-
minals in the switchboard:

1. Motor feeding terminals, made with Draw-out type “drawers” (remov-
able):
These Draw-out sections have three positions:
+ Position 1/1 where both the main and the operation circuits are on;
+ Position 0/1 (test position) — the main circuits are on and the opera-
tion circuits are off;
+ Position 0/0 — both the main and the operation circuits are switched off.
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2. N3Boau, nanbnHenu ¢ vekmemxeTa” Tun ,Mini Draw out”:

Mpy TO3M VN ,YekMemKeTa” UMa YeTMPK NO3NLMKM, KaTo BCska eaHa
OT TSIX Ce MOCTUra CbC 3aBbPTaHe Ha NPEBKMOYBATENS Ha NaHena Ha
LHeKMemKeTo”:

. j paBoTHa No3NLMA — FMaBHIUTE 1 ONepPaTUBHUTE BEPUTYA Ca BKITO-
YeHm;

¢ g\ TeCT No3nLUUA — raBHUTE BEPUrK Ca U3KNIOYEHK, a onepaTuBHU-
Te Ca BKIOYEHHU;

+ 0 HyneBa NO3NLMS — MaBHUTE 1 ONepaTMBHITE BEPUTW Ca U3KMIYe-
HU, HO ,YEKMEMKETO” HE MOXE Aa Ce U3Baau;

. \I/ - N03WLMA 33 U3BaXAAHe Ha ,YEKMEKETO”.

B cnyuait, ye ,YekMemKeTO” HEe € NOCTAaBEHO MPaBWUMHO, MeXaHUYecka
OrokvpoBKa He NO3BONABA Aa Ce BKIIOYM 3aXpaHBaHETO.

Tabnuua 3a 6bp3o onpepensHe pasmepute Ha mogynute ,Draw out’
cnopes KOHCymMpaHaTa MOLWHOCT UMW Cropeq MpenopbyUTenHOTO

2. Terminals made with Mini Draw-out “drawers”:
These “drawers” have four positions which are changed by turning the
switch on the “drawer” front panel:

. 3 operation position — the main and the operation circuits are on;

. g\ test position — the main circuits are off and the operation cir-
cuits are on;

+ 0 zero position — both the main and the operation circuits are off but
the “drawer” cannot be removed;

. \I/ - “drawer” pull-out position.

In case the “drawer” is not in the right position, there is a mechanical
lock which prevents the switching on of the power supply.

Table for quick determination of the Draw-out-modules sizes according
to the consumed power or the recommended space for the elements.

NPOCTPAHCTBO 3a KoMMoHeHTUTe. ,Mini Draw out’ cuctemata ce uanons-  The Mini Draw-out system is used for low power loads up to 80A.

Ba 3a HOMMHaneH Tok ao 80A.

Cucrenma Pasmep x, y, z EcbeKTVIB"H'O MPOCTPaHCTBO MowHocT
Svstem Size X V. 2 Efficient space Power
y i mm kW
1x1x3 141 x 158 x 188 1"
Maniu ,Draw out” 1,5x1x3 220 x 158 x 188 15
[t} Dol e 2x1x3 294 x 162 x 190 22
3x1x3 425 x 114 x 185 30
MotopeH ctaptep / Motor starter
3x1x3 495 x 114 x 185 [upekTeH nyck / Direct start
MCCB + Npegnasuten / MCCB + Fuse
30 22
3x2x3 425x 304 x 185 55 55
Hopmanhu ,Draw out”
Normal “Draw-out” units 3x3x3 425 x 494 x 185 90 90
3x4x3 425 x 684 x 185 250 250
3x1x4 425 x 114 x 684 30 30
3x2x4 425 x 304 x 684 55 55
3x3x4 425 x 494 x 684 90 90
3x4x4 425 x 684 x 684 250 250
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D En. Tabna 3a XumnLLHM ¢
obLiecTBeHy crpagu

MPUNOXEHWE

* 3 CTPOMTENCTBOTO Ha XUMULLHH, OGLLECTBEHU U aAMUHUCTPATUBHM
crpagu;

* 3@ PEKOHCTPYKLMSITA HA ChLLECTBYBALLM Crpasy.

MpoekTupaHe Un1 NPOM3BOACTBO HA UHAWBIAYANHY en. Tabna no rotos

npoekT. Tabnata ce cbobpassBaT ¢ UNCKBAHWSATA Ha KMWEHTa W MsiC-

TOTO Ha MOHTaX.

TNABHW U KPAVHW PASMPELENWTENHNA TABINA

N3MBIMHEHNE
+ B cromaHeHo-namapureH Lwkad (Tun CRN 1 p.) ¢ Bucoka cTenex Ha
3awwmTa IP-54. Mopxoaswm ca 3a rmaBHU pasnpedenuTentu Tabna

Ha crpaau, eTaxH Tabna, kpaiiHu pasnpegenutenHn Tabna B TexHu-

Yecky NOMeLLEeHns 1 ap.

+ MogynHu pasnpegenutenyu Tabna tun ,Pragma’ F24 go 160A c IP-

30. Moaxopswum ca 3a npeacTaBuTENHW Crpagu 1 oducu. Morat ga
6baat M3MbIHEHM € Npo3payHa Bparta.

+ MogynHu pasnpegenutentm Tabna tun Mini Pragma” go 63A c IP-

40. MoaxopsLum ca 3a anapTaMeHT, MarasvtHiu, ocuc u ap.

D Electrical Switchboards for
Residential and Public Buildings

APPLICATION

+ for the construction of residential, public and administrative build-
ings;

+ for the reconstruction of existing buildings.

Design and manufacturing of individual electrical switchboards accord-

ing to submitted project. The switchboards are made according to cus-

tomer’s requirements and the place of installation.

MAIN AND END DISTRIBUTION SWITCHBOARDS

CONSTRUCTION

+ Placed in a steel-sheet cabinet (type CRN or other) with high de-
gree of protection IP-54. Suitable for main-distribution switchboards
of buildings, storey switchboards, end-distribution switchboards in
technical facilities, etc.

+ Modular distribution boards of the “Pragma” F24 type, up to 160A,
IP-30. Suitable for luxury buildings and offices. Can be made with
transparent doors.

+ Modular distribution boards of the “Mini Pragma” type, up to 63A,
IP-40. Suitable for apartments, stores, offices, etc.

} ApecTopHu Tabna } Arrestor Switchboards

MPUNOXEHWE

EnekTpnyeckn Tabna ¢ BrpafeHn 3almTHM anapa-
TW 11 YCTPOICTBA 33 NPeoTBpaTABaAHE Ha HEAOMYC-
TUMO TONEMI UMMYNICHW NPEHANPEXEHNUs MO CUno-
BUTE 3axpaHBaLLy FIMHNN.

MpoekTvpaHe 1 u3paboTBaHe B 3aBUCUMOCT OT
cucTemaTta Ha 3a3eMsiBaHe Ha eflekTpuyeckata uH-
cranayps: TNC, TNS, TT.

B tabnata ce Brpaxgar:

* KaToAHM 3awwmTh knac B (I HuBo);

+ KkaTogHm 3awmth knac C (Il HuBo);

* KoMBMHaLus OT ABaTa BUAA 3aLLMTH.
/3non3BaHuTe eneMeHTU OTrOBapPST Ha BCUYKM Ha-
LIMOHaNHM 1 MeXOYHapOaHU CTaHLapTy 3a 3aluuTa
OT NpeHanpexeHue.

APPLICATION

Electrical switchboards with built-in protection
equipment and devices to prevent surge overvolt-
age of the power-supply lines.

Design and manufacturing depending on the
earthing system of the electrical installation: TNC,
TNS, TT.

In the switchboards is installed:

+ Class B cathode protection (level I);

+ Class C cathode protection (level Il);

+ Combination of the two types.
The components used comply with all national and
international overvoltage protection standards.
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D) Enextpomephu Tabna

NPUNOXEHNE

} Electrometer Boards

APPLICATION

+ 3a m3mepBaHe Ha eneKTpoeHeprus.
MpoekTvpaHe 1 n3paboTBaHe CLOOPA3HO W3-
ncksaHusaTa Ha bC EN 61439-1

N3NBINHEHNE

¢ CneumanHu KOHCTPYKLW MO 3asiBKa Ha K-
€HTa;

+ EnektpomepHu Tabma no Tunopasmep, C
Bb3MOXHOCT 3a BrpaxpaaHe ao 12 6p. enek-
TpoMmepy;

+ EnektpomepHu Tabna ¢ metanHa obBuBka
3a MOHTaXx Ha oTkpuTo, TMn , TEMO”;

+ EnektpomepHu Tabna ¢ metanHa obBuBka
3a MOHTax Ha 3akputo, Tnn , TEM3";

+ Enektpomepnu Tabna ¢ nnactmacoea 00-
BMBKA 32 MOHTaX Ha oTkpuTo, TMn ,TEMO".

Enektpomephute Tabna ca n3paboTeHM CbIMAcHO M3NCKBaHWATA Ha
BAC EN 61439-1. Tabnata ca cbC cTeneH Ha 3awmta |P-44 n morat
Aa 6baat n3mbnHeHn 3a MoHOasHo 1N TpudasHo Hanpexenue 50Hz.
Mo xenanue Ha kMneHTa, Tabnata morat fa ObaaT npegHasHaveHu 3a
MOHTaX Ha CTeHa Ui Ha cTbn6 (Mpy 13nonaBaHe Ha NOAXOAALM Ckobu
33 3aKpenBaHe), kaTo 3a Lenta He e HeobXxoanuMo Aa ce AeMOHTUpa
MOHTaXHaTa nnoya. MOHTaXbT Ha enekTpoMepuTe W TapudHNs npe-
BKIIOYBATEN Ce M3BBPLLBA CbIITACHO eNeKkTpuyeckata cxema. Bxogsawm-
Te W M3XOASALMTE aBTOMATUYHM Npekbeayn ce MoHTupat Ha DIN wwHa
35/7.5mm, kaTo U3XoLALWMTE Ca NOBAUTHATY, 3a Aa UMa noTpedbutenst
BOCTBI [0 THX.

Bcwmuku BxogHu 1 uaxopHu kabenw npemuHaBar npes kabenHuTe Bxogo-
Be (LLyLiepu), KOUTO Ce MOHTMpAT Ha OCHoBaTa Ha Tabroto. Tabnata ca
M3MbIHEHW C BE BPATK, KaTo BbTPELLHAaTa Ma Bb3MOXHOCT 3a NMoM-
fvpaHe OT NpeAcTaBUTEN Ha CLOTBETHOTO ENEKTPOPa3npeaenvTenHo
Apy*ecTBo. Ha BbTpelLHaTa BpaTta e HanpaBeH Npope3 3a ocurypsisaHe
AOCTBI Ha aboHaTa [0 nanewa Ha M3XoasLLMs aBTOMaTUYEH NMPEKLCBAY.

} FILBOX meTanHu Lwkadose

3a en. Tabna IP-65

TEXHWUYECKM XAPAKTEPUCTUKMA

+ V3paboTeHn oT cToMaHeHa namapuHa ¢ aebenvHa Ha nucta 1,5mm;

+ Wapabotenn ot ctomaHeHa namapuHa INOX ¢ pebenvHa Ha nucta

ot 0,8mm fgo 1,5mm;

LIsinocTHo 3almTeHM OTBBH U OTBBTPE C MONMECTepHa npaxosa 6ost

B cvBo no RAL-7032;

+ ExcTpyanpaHo nonnypeTaHoBO YNiTbTHEHWE OT BbTPELUHATa CTpaHa
Ha BpaTata 3a ocurypsisaHe Ha IP-65 B[IC EN 61439;

+ CKpWTM NaHTW, No3BonsBaLLym oTBapsHe Ha BpaTata Ha 120° u Bb3-
MOXXHOCT 3a NPOMsIHa Ha NocokaTa Ha 0TBapsiHe;

+ 3asemuTenHa Bpb3ka MeXy kopryca W BpataTta nocpeacTBOM Mbe-
kaB MPOBOAHWK 6mm?;

+ 3aBapeHu LINUNKW BbTPE Ha AbHOTO Ha kyTusiTa 3a 3aKpernsaHe Ha
MOHTa)XHa NoYa Unn apyrv akcecoapw;

+ lMoaBwxHa Nnova Ha AbHOTO Ha KyTUsTa 3a MO-NIeCeH MOHTaX Ha ka-
OenHuTe BXOOBE;

+ Llnpoka rama oT paamepu.

=1 =1 =1
- =3 B3

il .
S
_nﬂII

+ For measuring of electric power.
Design and manufacturing in compliance with
the requirements of BDS EN 61439-1

CONSTRUCTION

+  Special design upon customer’s
request;

+ Different sizes of electrometer boards
capable of hosting up to 12 electrometers;

+ Electrometer boards in metal housing
for outdoor installation, “TEMO” type;

+ Electrometer boards in metal housing
— for indoor installation, “TEMZ” type;

+ Electrometer boards in plastic hous-
ing for outdoor installation, “TEPO” type.

All electrometer boards are manufactured in compliance with the re-
quirements of BDS EN 61439-1. They are with IP-44 degree of protec-
tion and can be designed for single- or three-phase voltage, 50Hz.

Depending on customer’s needs, the boards can be designed for wall
mounting or pole mounting (using the appropriate fixing brackets), with-
out the need to uninstall the mounting plate. The electrometers and the
tariff switch are mounted according to the electrical diagram. The input
and output circuit-breakers are installed on a DIN busbar 35/7.5mm,
the output ones being higher, so that the user can have access to them.

All input and output cables run through the cable inlets, installed at the
bottom of the board. The switchboards have two doors, the inner door
can be sealed by a representative of the local electricity-distribution
company. There is an opening in the inner door to let the user reach the
lever of the output circuit-breaker.

} FILBOX Metal Cabinets for Electrical

Switchboards IP-65

TECHNICAL CHARACTERISTICS
+ Made of 1.5mm thick steel sheets;
+ Made of 0.8-1.5mm thick INOX steel sheets;

+ Completely protected inside and outside by polyester powder-coat-
ing, RAL-7032 grey;

+ Extruded polyurethane sealing inside the door to provide IP-65 BDS
EN 61439 protection;

+ Hidden hinges, allowing opening of the door to 120° and possibility
to change the direction of opening;

+ Earthing connection between the housing and the door by flexible
wire 6mm?;

+ Stud bolts welded to the bottom of the box, for installation of a mount-
ing plate or other accessories;

+ Removable plate at the bottom of the box for easy installation of the
cable inlets;

+ Wide range of dimensions.
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FILBOX meTanHu wkacose
3a en. Tabna IP-65

FILBOX metal cabinets for
electrical switchboards |P-65

B ] )i} B Tefno Bpatu I'I_aHTM Bbpasu
h w | ’ Weight Doors Hinges Locks
Series
(mm) (mm) (mm) (kg) ps. ps. ps.
250 200 165 FIL 2520/165 3.2 1 2 1
250 165 FIL 3025/165 4.0 1 2 1
250 215 FIL 3025/215 4.6 1 2 1
300 300 165 FIL 33/165 46 1 2 1
300 215 FIL 33/215 5.2 1 2 1
400 215 FIL 34/215 6.4 1 2 1
300 165 FIL 43/165 5.6 1 2 1
300 215 FIL 43/215 6.4 1 2 1
400 400 165 FIL 44/165 7.0 1 2 1
400 215 FIL 44/215 78 1 2 1
600 165 FIL 46/165 9.6 1 2 1
400 165 FIL 54/165 8.2 1 2 1
400 215 FIL 54/215 9.3 1 2 1
500 400 265 FIL 54/265 10.3 1 2 1
500 165 FIL 55/165 10.2 1 2 1
500 265 FIL 55/265 12.2 1 2 1
600 165 FIL 56/165 1.4 1 2 1
400 215 FIL 64/215 10.7 1 2 1
400 265 FIL 64/265 11.9 1 2 1
500 215 FIL 65/215 12.7 1 2 2
600 500 265 FIL 65/265 14.0 1 2 2
600 165 FIL 66/165 13.2 1 2 2
600 256 FIL 66/265 15.7 1 2 2
800 315 FIL 68/315 21.7 1 2 2
500 165 FIL 75/165 12.9 1 2 2
700 500 215 FIL 75/215 14.3 1 2 2
500 265 FIL 75/265 15.8 1 2 2
600 165 FIL 86/165 174 1 2 2
600 215 FIL 86/215 18.4 1 2 2
600 265 FIL 86/265 2041 1 2 2
800 600 315 FIL 86/315 21.7 1 2 2
800 165 FIL 88/165 21.3 1 2 2
800 265 FIL 88/265 251 1 2 2
800 315 FIL 88/315 21.0 1 2 2
600 315 FIL 106/315 26.0 2 4 2
1000 800 265 FIL 108/265 239 2 4 2
800 315 FIL 108/365 323 2 4 2
1000 265 FIL 1210/265 51.5 2 4 2
1200 1000 315 FIL 1210/315 53.0 2 4 2
1000 415 FIL 1210/415 57.5 2 4 2

14




BETOHHW KOMMNJIEKTH/A TPAHC®OPMATOPHW MNMOCTOBE

COMPLETE CONCRETE TRANSFORMER STATIONS

2 Cepusa FK IEC EN 62271-202:2014

MPUNOXEHNE

BetonHuTe KomnnektHu TpaHcdopmatophu Moctose (BKTM) cepust
FK ca npepHasHayeHu 3a 3axpaHBaHe Ha GUTOBM M NPOMULLNEHN MO-
Tpebutenm ot kabenHu nuHum fo 20kV. TpaHchopmaTopHUTE NOCTOBE
NpeAcTaBnsABaT CamMoCTOSITENHA MOCTPOKA C Bb3MOXHOCT 3a BBHLUHO
1 BLTPELUHO 0BCnyXBaHe.

TpaHccopmatopHuTte noctose cepust FK ca HanbiHO 3aBbpLUEHM BbB
habpuyHN yCroBMS MPOAYKTW, BKMOYBALM TpaHcdopmaTop/u, pas-
npefenuTenHa ypenba cpefHo Hanpexenue o 20kV, ypenba Hucko
HanpexeHue 10 0,4kV 1 BCUYKM HEOOXOAUMM JOMBIHUTENHU YCTPOIA-
CTBa B CbOTBETCTBME C HOPMATUBHUTE JOKYMEHTW W U3NCKBAHUSATA Ha
KOHKPETHUS MPOEKT.

D Series FK IEC EN 62271-202:2014

APPLICATION

The Complete Concrete Transformer Stations (CCTS) FK series are de-
signed to supply residential and industrial consumers from cable lines

up to 20kV. The transformer stations are self-contained buildings with

the possibility of outside and inside service.

The transformer stations FK series are products that are entirely com-
pleted in industrial conditions, including transformer/s, distribution sub-
station MV up to 20kV, substation LV up to 0,4kV, and all the necessary
additional equipment in accordance with the requirements of the legis-
lation and each specific project.




OBLLW M3NCKBAHUA

YcnoBusi no ekcnnoaTaumst — 3a MOHTaX Ha OTKPUTO.

Temnepartypa Ha okonHaTta cpeaa — ot —25°C go + 40°C.

Hanmopcka BucoumnHa — Hag 1000m.

MakcumanHa BnaxHocT Ha Bb3ayxa — 96% npu 20°C.

3ambpcsBaHe — okonHa cpefa 6e3 TOKONPOBOAMMM NPaxoBe, aKTHB-
HV rasoBe 1 napu.

OkonHa cpepa — B3puBobe3onacHa v noxapobesonacHa.

ObBMBKka — MOHOOMOK OT BOAONMbTEH GETOH C TOMMOM3ONMPaHH
BpaTW 3a [JOCTbN KbM pa3npefenutenHin ypeadn CPemHo U HUCKO
HanpexeHue 1 BpaTh Ha OTLENEHNETO 3a TpaHchopmaTopa C BEHTU-
NaLMOHHM PeLIeTk CbC CrieymaneH npodun, ocurypsisally oxnax-
JaHe Ha TpaHcdopmatopa. Knac Ha obsuskaTa cvrnacHo BIC EN
1330-10.

3aLynTa oT HacekoMM, rpu3aydm 1 NTULY — OCUrypsiBa Ce NOCPESCTBOM
cneLmaniy Mpexu, NOCTABEHW 337 BEHTWUNALMOHHUTE PELUETKM Ha
BpaTuTe.

3a3emsiBaHe — BCUYKM METANHM YacTh Ha KOMMNEKTHUTE TpaHcdop-
MaTOpHU MOCTOBE Ca 3a3eMEHM NOCPEACTBOM 0L BbTPeLLEH 3a3e-
MUTENEH KOHTYP, KOWTO CE CBbP3BA C BLHLLUHWS 3a3EMUTENEH KOHTYP
uype3 aBa 6post MBKaBUM MeAHU NPOBOLHMLN.

OcBeTneHne — TpaHCHOPMATOPHUTE NOCTOBE MMAT OCBETUTEMHM
Tena BbB BCAKO NOMELLEHWE U Te Ce yNpaBnsiBaT NocpesCcTBOM Kpaii-
HW NPeKbCBaYN, MOHTVUPAHW Ha CbOTBETHUTE BpaTy. [pekbeBaunTe
Ce 3axpaHBaT Npeau rMmaBHUs NpekbeBay Ha ypeaba HH v ca sawm-
TEHW C NpeanasuTen CbC CTOMSEMA BIIOXKA M C HyXHaTa KoMyTa-
LIMOHHA B3MOXHOCT.

3awyTa OT KOHOEH3 — KOHCTPYKUMKUTE Ha 06BMBKaTa, NOKPWBA, Bpa-
TUTe 1 CUCTEMATA 3a BEHTUMALWS Ha TpaHCHOpPMATOPHUTE MOCTOBE
OCUrypsiBaT CUrypHa 3alLuTa OT KOHAEH3 Ha CTEHUTE M TaBaHa.

BesonacHa paboTa — npeABMAEHN ca BCUYKN MEPONPUSTUS CbITAcHO
nsucksanuaTa Ha BIC 10699-80 un MMYEY.

TpaHcdopmaTopHuTe nocToBe cepus FK ce cbnpoBoxgaT OT WH-
CTPYKLMS 3a ekcnnoaTaums Ha Gbnrapcku e3vk, He3aByUcHUmo oT cup-
MaTa Npou3BoauTeN Ha pasnpepenutenHata ypeaba (KPY), kosto e
BrMOXEHa B THX.

MoHTax — TpaHcopmaTopHuTe noctose cepust FK, cbeTosium ce ot
€0WH MOJYN, He N3uckeaT (DyHLAMEHT 3a MOHTaX. Te Ce MOHTUpaT B
13KOM MO YEPTEX 3@ CHOTBETHUS Pa3Mep, Ha AbHOTO Ha KOWMTO npef-
BapUTENHO € MoAroTBeHa TpamboBaHa NsicbyHa Bb3arnasHuua. Mpu
HeoBX0aMMOCT Ce U3BbpLUBA HUBENALWMS HA TpadonocTa.
/13xooHUTe LUMHM Ha NpeABapWUTENHO MOATOTBEHWS 3a3eMUTENEH
KoHtyp R _ . <4 Z/Ce NpuCbeanHaBaT KbM 3a3eMUTENHUTE
LUMHW NOCPEACTBOM MbBKaBM MeAHU BPb3KM. 10 TO3M HauMH ce 0Cb-
LeCTBsBA BPb3Ka MEXY BbTPELIHO M3MbIIHEHNS 3a3EMUTENIEH KOH-
TYP ¥ BBHLIHUS U BCUMKU CbOPBXEHWS! HA KOMMNEKTHUTE TpaHCgop-
MaTOpHU MOCTOBE, @ W BCUMKU METAITHW YacTy, Ce 3a3eMsiBaT.
OtBopwM 3a kabenu — B 0cHoBaTa Ha 06BMBKaTa, KOSTO NPEACTABNABA
6eToHOB MOHOBMOK, Ca npeaBuaeHn 4o 5 Bpost 0TBOpYM OT cTpaHaTa
Ha ypeabata cpeaHo HanpexeHue. [pu npemnHaBaHe Ha 3axpaHBa-
wyte kabenu npes Tax e HeobxoAMMO Aa Ce M3Non3Ba CbOTBETHATA
kabenHa apmartypa, ocurypsisalla LienocTtTa Ha kabenHata usona-
uus. Beekn TpaHcopMaTopeH MOCT ce OKOMMIEKTOBA C Heobxoau-
Marta kabenHa apmaTypa B 3aBUCHMOCT OT U3UCKBAHWSTA HA KOHKPET-
HUS MIPOEKT.

GENERAL REQUIREMENTS

.

.

.

Terms of exploitation — outside installation.

Ambient temperature — from —25°C up to + 40°C.

Altitude — above 1000m.

Maximum air humidity — 96% at 20°C.

Pollution — environment without conductive dust, active gases and
vapours.

Environment - ex-safety and fire-safety.

Exterior — monoblock of water-compact concrete with heat-insulated
doors, granting access to the distribution substations MV and LV,
and doors of the transformer section with ventilation gratings, includ-
ing special shape, to ensure the transformer cooling. Class of exte-
rior according to BDS EN 1330-10.

Protection against insects, rodents and birds — provided by special
nets installed behind the ventilation gratings of the doors.

Grounding — all metal parts of the complete transformer stations are
being earthed through common inner earthing outline, which con-
nects to the outer earthing outline with two flexible copper conduc-
tors.

Lighting — the transformer stations have own lighting bodies in each
section, which are controlled by limit switches installed on the corre-
sponding doors. Limit switches are installed before the main circuit-
breaker of the substation LV and are protected with switch-fuse and
the necessary commutation option.

Protection against condensation — the constructions of the exterior,
roof, doors and the ventilation systems of the transformer stations
provide reliable protection of the walls and the ceiling against con-
densation.

Safety exploitation — all measures according to the requirements
of BDS 10699-80 and the Regulations of the Electrical Installation
Structure (REIS) are taken into consideration.

The transformer stations FK series are accompanied by Instruction
Manual in Bulgarian language, regardless of the producer of the dis-
tribution substation (CDS) which is installed in them.

Assembly — the transformer stations FK series, composed of one
module, do not require groundwork for assembly. They are assem-
bled in a foundation, according to a scheme with the relevant dimen-
sions, on the bottom of which ramming sandbag has been preliminay
prepared. Leveling of the transformer station is done, if necessary.
The output rims of the preliminary prepared grounding outline
IR qounang <4 2/ are attached to the fault bus through flexible copper
connections. In this case, the connection between the inner complet-
ed grounding outline and the outer is made, and all the transformer
station equipment, as well as all metal parts, are grounded.

Cable inlets — 5 inlets from the MV substation side are provided at
the base of the exterior (which is a concrete monoblock). It is nec-
essary to use the appropriate cable accessories when leads pass
through, which ensures the completeness of the cable insulation.
Each transformer station is completed with the necessary cable ac-
cessories, depending on the requirements of the particular project.
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CNELIMOUKALINA HA KOHCTPYKLIMATA / CONSTRUCTION SPECIFICATION - Bux cTp. 34 / see page 34

OOMBIMHATENHW OJAHHW 3A KOHCTPYKUMATA
+ CreneH Ha 3awyta — IP-43.

* W3ppbxveoct Ha yoap — 20J.

¢ W3gpbxnmeoct Ha nokpuea — 3300 N/m2,

+ Knac Ha obBwuBkaTa — 10.

* YCTOM4MBOCT Ha OrbH — B.

* YCTOMYMBOCT Ha OTbH Ha CTeHWTe 1 TaBaHa — 120 MuHYTH.

¢ MuHuManHo pascTosHWe OT [pyrv Crpagm (3aBKcK OT TUna Ha Cbeeg-
HuTe noctpomky) — ot 10 7o 12 m.

CTAHﬂAPTM

+ BAC EN 62271-202:2014

BAC 10699-80

BAC EN 61439-1-2011

« MYEY

+ Hapepnba Ne 2 ,[poTvBONOXapHM CTPOUTENHN HOPMU®

* Hapepn6a Ne 3 ,MuHuManHu u3nckeaHms 3a OcUrypsisaHe Ha 3apaBo-
cnoBHu 1 6e3onacHu ycnosus Ha Tpya’

TEXHWYECKM OAHHMN
+ HanpexeHue Ha cTpaHa BUCOKO HanpexeHue — 20kV.
+ MakcumanHo paboTHO HanpexXeHWe Ha CTpaHa BUCOKO HampexeHue
— 24xV.
PaBoTHo HanpexeHue (U,) Ha cTpaHa HUCKO Hanpexerue — 0,4KV.
HomuHanHa yectota — 50Hz.
Bpoii hasm - 3.
HWBO Ha n3onauusTa Ha CTpaHa BUCOKO HanpexeHue — 50kV.
Harpexerne Ha usonaumara (U) Ha CTpaHa HUCKO Hanpexenue —
690V.
M3gbpxaHo umnyncHo Hanpexerue (U
npexenune — 125kV.
M3obpxaHo MMNYNCHO HanpexeHue (Uimp) Ha CTpaHa HWUCKO Hanpe-
XEeHue — BKV.
HomuHaneH Tok Ha MpexoB MOLLHOCTeH paseanHuTen (1) — 630A.
HomwuHaneH Tok Ha n3Bog 3a TpaHcgopmatop — 200A.
HomunaneH Tok Ha Bxoga Ha KKY 3a pasnpepeneHue v ynpasneHve
Ha cTpaHa Hucko HanpexeHue (I ) — 1250A, 2000A.
KpaTkoTpaiiHo u3abpkaH TOK (TOK Ha TEPMMYHA YCTOAYMBOCT) Ha
CTpaHa BUCOKO HanpesxeHune — 16kA/1s.
ToK Ha MHaMWYHa YCTOMYMBOCT Ha CTpaHa BMCOKO HampexeHne —
50kA.
MakcumanHa mowHocT Ha BKTI - go 1 x 1600kVA, 2 x 800kVA,
3 x 800kVA.
MowHocT Ha TpaHcdopmatopute — Ao 1 x 1600kVA, o 2 x 800kVA,
10 3 x 800kVA.
KpaTkoTpailHo u3fbpxaH Tk (TOK Ha TepMu4Ha ycToitumocT) (1) Ha
CTpaHa HNUCKO HampexeHne — 17kA/1s.
Tok Ha AHamMU4Ha YCTORYMBOCT (1 ,) Ha CTpaHa HICKO HanpexeHue
- 50KA.
Knac Ha obeuBkata Ha BKTIT - 10.
+ CTeneH Ha 3awuTa, ocurypeHa ypes obeuskata — IP43.

1_2,50us) Ha CTpaHa BUCOKO Ha-

XAPAKTEPUCTWKN HA YACT CPEHO HAMPEXEHWE

B tpaHcthopmatopHuTe noctose cepust FK e npeaBuaeHa BbaMOXHOCT
33 MOHTaX Ha KOMMNEKTHW pasnpepenuTtentu ycrpoictea 20kV (KPY)
C KOMOMHALMS OT HAKONKO MHTEerpupaHn yHKUMoHanHu 6noka Ha cup-
mute: Siemens, Schneider, ABB v apyrn. Makcumanhute pasmepy Ha
KPY 20KV ca cnegHuTe:

ADDITIONAL DATA FOR THE CONSTRUCTION

+ Degree of protection — IP-43.

+ Impact resistance - 20J.

* Resistance of the roof — 3300 N/m?2.

+ Class of the exterior — 10.

+ Fire resistance — B.

+ Fire resistance of the walls and the roof — 120 minutes.

+ Minimum distance from other buildings (depends on the type of
nearby buildings) - from 10 to 12m.

STANDARDS

+ BDS EN 62271-202:2014

+ BDS 10699-80

+ BDS EN 61439-1-2011

+ REIS (Regulations of the Electrical Installation Structure)

+ Regulation Ne 2 “Fire-precaution construction standards”

+ Regulation Ne 3 “Minimum Requirements for Occupational Health
and Safety”

TECHNICAL DATA
+ Rated voltage of HV side — 20kV.
+ Maximum working voltage of HV side — 24kV.

* Rated voltage (U,) of LV side — 0,4KV.

+ Rated nominal frequency — 50Hz.

+ Number of phases - 3.

+ Insulation level of HV side — 50kV.

* Insulation voltage (U) of LV side — 690V.

+ Impulse withstand of voltage (U of HV side — 125kV.

1.2/50us)

* Impulse withstand of voltage (U, ) of LV side — 6kV.

+ Rated current of main switch disconnector (I ) — 630A.
+ Rated current of transformer terminal — 200A.
+ Rated current of Complex commutation device input for distribution
and control of LV side (I)) - 1250A, 2000A.
+ Short-time withstand current (current of heat resistance) of HV side
— 16KkA/1s.
+ Current of dynamic resistance of HV side — 50kA.

+ Maximum power of CCTS — up to 1 x 1600kVA, 2 x 800kVA,
3 x 800kVA.
Transformers output — up to 1 x 1600kVA, 2 x 800kVA, 3 x 800kVA.

Short-time withstand current (current of heat resistance) (I, ) of LV
side — 17kA/1s.
Current of dynamic resistance (I,,) of LV side — 50kA.

Class of CCTS’ exterior — 10.
Protection degree of exterior — [P43.

CHARACTERISTICS OF MV PART

In the transformer stations FK series, there is an option for installa-
tion of complete distribution substations (KDS) 20kV in combination
with several integral functional blocks of different producers: Siemens,
Schneider, ABB and others. The maximum dimensions of KDS 20kV
are the following:
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Bug Ha BKTI1/ Type of CCTS

BKTM ¢ eanH TpaHcdopmatop, 06cnyxBaHe 0TBLH, BapuaHT 1
CCTS with one transformer, outside service, variant 1

BKTI ¢ eanH TpaHcdopmatop, 06cnyxBaHe OTBBH, BapUaHT 2
CCTS with one transformer, outside service, variant 2

BKTM ¢ eauH TpaHcdopmatop, 06cnyxBaHe OTBLH, BapUaHT 3
CCTS with one transformer, outside service, variant 3

BKTI ¢ aBa TpaHcopmaTopa, 06cnyxBaHe OTBBLH, BapuaHT 4
CCTS with two transformers, outside service, variant 4

BKTM ¢ eauH TpaHcdopmatop, 06cnyxBaHe 0TBLH, BApUaHT 5
CCTS with one transformer, outside service, variant 5

BKTI ¢ aBa TpaHcopmaTopa, 06cnyxBaHe OTBBH, BapuaHT 6
CCTS with two transformers, outside service, variant 6

BKTI ¢ aBa TpaHchopmaTopa, 06CcnyxBaHe OTBLH, BapuaHT 7
CCTS with two transformers, outside service, variant 7

BKTI ¢ eanH TpaHcopmatop, 06cnyxBaHe 0TBLTPE, BapuaHT 8
CCTS with one transformer, inside service, variant 8

BKTI ¢ aBa TpaHcopmatopa, 06cnyxBaHe OTBLTPE, BapuaHT 9
CCTS with two transformers, inside service, variant 9

BKTI ¢ Tpu TpaHcdopmaTtopa, obcnyxeaHe 0TBbH, BapuaHT 10
CCTS with three transformers, outside service, variant 10

KomnnekTHuTe pasnpegenurentn yctponctaa 20KV nputexasat cneg-

HWTE OCHOBHM XapaKTepUCTUKM:

+ Te ca chabpuyHo crnobeHn, TecTBaHM 1 cBOBOAHO cTOSALLM LKadoBe

C BrpaZieHy B TIX TOKOBOZELLM YacTy (LUMHK), KOMYTaLMOHHA 3aLmTa

W n3mepBaTenHa anapatypa. Enektpuyeckute n MexaHuyHUTE pa-

6OTHM MEXaHM3MM Ca PasnomOXeHN 334 YeNHa Nnova, C BU3yanHo

yKa3BaHe Ha MHEMOCXEMa Ha MOMOXEHWETO Ha KOMyTaLMOHHaTa
anapartypa (3aTBOpPEHO, OTBOPEHO U 3a3EMEHO).

Ypenoute 20KV ca camoCTOSTENHW, WU3UANO M3onmpaHu Brokose.

CuCTosT Ce oT:

- XepmeTusupaH MeTaneH Kopnyc oT Hepbxgaema (6e3 Heobxoau-
MOCT OT NoAApbKKa) CTOMaHa, KbeTo ca rpynupaHm 3aefHo Yactute
MoA HanpexXeHWe, MOLLHOCTEH paseduHUTEN, 3e3eMUTEN, KoMOUHa-
LWsi NpeanasuTen—MOoLLHOCTEH Pa3eauHUTEN UK NPEKbCBaAY.

- OtpeneHue 3a HUCKO HanpeXeHue.

- OtpeneHve 3a 3aABMKBALLMS MEXAHU3BM.

- Ortpenenve 3a npeanasvTeny 3a GYHKUAMTE MOLLHOCTEH pa3eaunHu-
Ten-npeanasuteny.

+ KopnycbT Ha ypepbute € HanbnHeH ¢ ra3 SF6 ¢ MaHOMETpUYHO Ha-
nsaraHe 0.5bar. XepMeTyHOCTTa My, KOSITO Ce NMpoBepsiBa cuUCTeMa-
TUYHO B 3aBOACKM YCMOBMSI, OCUIypsiBa Ha KOMyTaLMOHHaTa anapaty-
pa 04aKBaHo BpeMe Ha XuBoT oT 30 roguHu.

Makcumantm pasmepy Ha ypegba 20KV
Maximum dimensions of substation 20kV

ObmkuHa [Owbn6ounHa BucounHa
Length Depth Height
m m m
1,90 0,85 1,40
2,20 0,85 1,40
2,40 1,20 1,80
2,40 0,85 1,40
1,95 1,20 1,40
1,95 1,20 1,40
1,95 1,20 1,40
4,50 1,20 2,20
7,00 1,20 2,20
3,90 1,20 1,40

The complete distribution substations 20kV have the following basic

characteristics:

+ They are factory made, tested and self-standing cabinets with built-
in live rims, commutation protection and measuring devices. The
electrical and mechanical operating devices are installed behind the
front plate with visual indication of the mnemocircuit position of the
switchgears (close, open and grounding).

+ The substations 20kV are independent, entirely insulated blocks.

They consist of:

- Hermetic metal body of stainless steel (maintenance is not neces-
sary) where the live parts are grouped together with power discon-
nector, earthing switch, combination of switch-fuse — power discon-
nector or circuit-breaker.

- LV compartment.

- Compartment for the leading mechanism.

- Compartment for the power disconnector with circuit-breakers.

+ The substation body is filled with SF6 gas with 0.5bar manometer
pressure. lts air-tightness, which is regularly factory checked, pro-
vides the switchgears with expected lifetime of 30 years.




+ PaboTHWTe xapakTepucTuku, nonyyeHn 3a ypenoute 20kV, cboTBeT-
CTBAT Ha OMpefeneHneTo 3a ,XepPMETUYHO 3aTBOPEHa cucTema nog,
HansraHe” B CbOTBETCTBME C mpenopbkute Ha IEC. MowHocTHNAT
pasefnHATEN M 3a3eMUTENAT OCUTYpsBaT Ha OnepaTopa BCUYKW He-
obxoanmu rapaHumum npu pabota.

* Ypepbute 20KV ca npeaHasHayeHu 3a pabota Ha 3aKkpuTo.

* B ypenbute 20KV ca npesuaeHn BCuki BIOKMPOBKY, HEMO3BONSIBa-
LY NOTPELLHN KOMYTaLMM.

* Ypepnbute 20KV ca c NOLBMKHN KOHTAKTL C TPY CTABWIMHM MONOXKEHMS
(0TBOPEHO, 3aTBOPEHO U 3a3EMEHO) C BepTMKaseH xoa. KoHcTpykuu-
STa MM NpaBy eAHOBPEMEHHOTO 3aTBapsHE Ha Pa3eAVHUTENS UK Ha
npekbcBaya M 3a3eMUTENs HEBB3MOXHO. 3a3eMUTENAT NpuUTexasa
BKITI0YBaTENHA CMOCOBHOCT 3a KbCW CbeANHEHNS CNOPEL, U3NCKBAHW-
Ta Ha CTaHaapTuTe.

* Ypenbute 20KV nputexasat kakTo M30NMpaLLa, Taka U NpeKbeealla
YHKLMS.

+ [ocTbmbT [0 KabenHOTO OTAENEHNE MOXe fa ce Orokmpa Cbe 3a3e-
MUTENS WU MOLLHOCTHUS Pa3eUHUTEN UMK NPeKbCBaya.

+ 3asemsBaHe — cneumaneH paboTeH nocT 3aTBaps W OTBaps 3a3e-
MuTenHMTE KoHTakTh. OTBOPBT, NO3BONSBALL JOCTHN A0 NOCTa, Ce
6rokupa OT Kanak, KOTO MOXe [a Ce OTBOPU, KOraTo ChLUHOCTHUSAT
pa3edvHNTEN UMK NPEKbCBAYBLT € OTBOPEH, 1 0cTaBa BrokupaH, ko-
rato pa3euHUTENST € 3aTBOPEH.

* MHpukaTopm Ha MONOXeHWeTO Ha KOMyTaLMOHHaTa anaparypa — no-
CTaBEHM Ca AMPEKTHO BbpXYy paboTHWTE BanoBe Ha YCTPOMCTBOTO C
MOABMKHM KOHTaKTW. [laBaT onpegeneHo nokasaHume 3a NonoXeHNeTo
Ha KOMYTALWMOHHOTO YCTPONCTBO.

+ 3agencTBaly NOCT — KOHCTPYMpaH C aHTU-pPechrIeKTHO YCTPOICTBO,
npeoTBPaTABALLO BCAKAKbB OMUT 3a HENOCPEACTBEHO MOBTOPHO
0TBapsiHe Ha MOLLHOCTHWSA PaseduHUTEN WK Ha 3e3emMuTens cnep
3aTBapsHETO.

+ 3aknioyBaLyy ycTpoiicTBa — MoraT Aa ce u3nonaear ot 1 go 3 k-
yarkw 3a npegoTBpaTaBaHe Ha:

- [Joctbn fo paboTHWA NOCT Ha MOWHOCTHWUS pasequHUTEN UMK Ha
npekbcBava.

- [ocTbn 4o paboTHMS NOCT Ha 3a3eMuTENs.

- 3apeicTBaHe Ha M3KNKOYBALLMS BYTOH C HaTUCKaHe.

3ppaBara, yCToNuMBa, HaeXaHA U HEYyBCTBUTENTHA KbM Bb3AEICT-

BMSTa Ha OKOrHaTa cpefda KOHCTPYKUMS Ha ypeabute 20KV Bogw oo

MHOTO Marka BEePOSTHOCT 3a MOBpesa BbB BLTPELIHOCTTA Ha KOMM-

NEKTHOTO KOMYTaLMOHHO YCTPOACTBO. HesaBrc1Mo OT TOBa, 3a [ja ce

rapaHTMpa MakcumanHa 6e3onacHoCT Ha nepcoHana, ycTpoiicTeara

20KV ca KOHCTpyMpaHn fa n3gbpxart, b6e3 onacHocT 3a oneparopa,

BbTPELLHa [bra, NPeau3BukaHa OT HOMUHAMHUS TOK Ha KbCO Cbeau-

HeHue, 3a 1 cekyHaa. Cry4aiHoTO CBpbXHansAraHe B pesynTar Ha Bb-

TpeluHaTa Abra ce OrpaHnyaBa oT OTBApSHETO Ha MpeanasHus Kna-

naH Ha OBHOTO Ha MeTanHus Koxyx. [asbT ce oTBEXAa 4O 3agHaTa

yact Ha ypepbute 20V, 6e3 4a 3acerHe ycroBusiTa B npegHata vacr.

YcTpoiicTBaTa OTroBapsT Ha LeCTTe KpuTepus, nocoyeHn B Mpurno-

xeHne AA Ha IEC 622.71-200 cnep npoBeaeHo nsnutaxme 3a 20KV

CTaHOAPTHO M3NWUTBaHe.

+ [lbroraceHeTo Ce OCbLUECTBSABA HA MPUHLMMA Ha aBTONPOAYXBaHE B
cpepa ot SF6 ras.

XAPAKTEPUCTWKN HA YACT HACKO HAMPEXEHWE
ABTOMATMYHUTE MpeKbCBAYM Ca CbC CreaHaTa W3KNIoYBaTenHa Bb3-
MOXHOCT:

+ 3a NS1250N 3P - 50kA, 380/415V

+ 3a NS2000N 3P - 50kA, 380/415V

BepTukanHute pasequHUTenN ca CbC CriefHaTa M3KMioyBaTenHa Bb3-
MOXHOCT:

+ 3a NH3 910A 3P - 50kA, 380/415V

+ 3a NH3 630A 3P — 50kA, 380/415V

+ 3a NH3 400A 3P -50kA, 380/415V

TOKOBUTE TPAHC®OPMATOPU CA C KITAC HA TOYHOCT - 0,5.

The operating characteristics given to the 20kV substations corre-
spond to the definition of “air-tight pressurized system” in accordance
with IEC recommendations. The power disconnector and the earth-
ing switch provide the operator with all the necessary guarantees
when operating.

The 20kV substations are designed for inside operation.

In the 20kV substations, all interlocks are provided and do not permit
wrong commutations.

The 20kV substations have mobile switches with three stable posi-
tions (open, close and grounding) with vertical run. Their construc-
tion makes impossible the simultaneous closing of the disconnector
or circuit-breaker and the grounding. The grounding has closing
ability for short circuit in accordance with the requirements of the
standards.

The 20kV substations have insulating, as well as breaking functions.

The access to the cable compartment could be blocked with the
grounding and/or the power disconnector or the circuit-breaker.
Grounding - special working lever opens and closes the grounding
contacts. The opening which allows access to the lever is blocked
by a cover that could be open when the disconnector or the circuit-
breaker is open, and is blocked when the disconnector is closed.

Position indicators of the switchgears — laid directly on the working
drums of the device with mobile switches. They show the position of
the switching apparatus.

Operating lever — constructed with anti-reflect device which prevents
any attempt for immediate second opening of the power disconnec-
tor or grounding after closing.

Locking devices - from 1 to 3 locks could be used to prevent:

Access to the working lever of the power disconnector or the circuit-
breaker.

Access to the working lever of the grounding.

Operating of the switch-off button by pressing.

The hard, reliable and insensitive to environmental influences con-
struction of the 20kV substations makes the chance of break-down
inside the complete commutation substation highly improbable. Nev-
ertheless, to guarantee maximum safety of the staff, 20kV substa-
tions are constructed to resist inside electric arc, provoked by the
transfer current of short circuit, for 1 second without any danger for
the operator. The accidental overpressure resulting from an inside
arc is limited by the opening of the protective valve at the bottom of
the metal cover. The gas is led away to the back part of the 20kV
substations, without affecting the conditions at the front. After the
standard test for 20kV that is carried out, the substations meet the
six criteria set out in Application AA of IEC 622.71-200.

The arc quenching is carried out on the principle of automatic blow-
through in SF6 gas environment.

CHARACTERISTICS OF LV PART
The circuit-breakers have the following breaking options:

for NS1250N 3P - 50kA, 380/415V
for NS2000N 3P - 50kA, 380/415V

The vertical disconnectors have the following breaking options:

for NH3 910A 3P — 50kA, 380/415V
for NH3 630A 3P - 50kA, 380/415V
for NH3 400A 3P - 50kA, 380/415V

THE TRANSFORMERS HAVE GRADE OF FIT -0,5.
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Complete Concrete Transformer Stations 1 x 800kVA
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BeToHHM KoMNekTHM TpaHcdopmaTopHu noctose 1 x 800kVA
Complete Concrete Transformer Stations 1 x 800kVA
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BeToHHM KoMNIeKTHU TpaHcgopmaTopHu noctoee 1 x 1250kVA

Complete Concrete Transformer Stations 1 x 1250kVA
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BeToHHM KoMNnekTHU TpaHcdopmatopHu noctose 1 x 1600kVA

Complete Concrete Transformer Stations 1 x 1600kVA
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BeToHHM KOoMNIEKTHM TpaHcopmaTopHu noctose 2 x 800kVA

Complete Concrete Transformer Stations 2 x 800kVA
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BeToHHM KOMNNIEKTHM TpaHcopmaTopHu noctose 2 x 800kVA

Complete Concrete Transformer Stations 2 x 800kVA
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BEeTOHHM KOMNNEKTHW TPaHCEOPMATOPHM NOCTOBE BapUaHT 5

Complete Concrete Transformer Stations Variant 5
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BEeTOHHM KOMNNEKTHW TPaHCEOPMATOPHM NOCTOBE BapUaHT 5

Complete Concrete Transformer Stations Variant 5

L T

A y-HSCE R IEIOONY

=TT r 7
| I 7
| I 7
L4 H4 4+ ///
7 o B ) 5
7 | 400kVA ! 7
7 . C Z
7 //
_ ////,
7
,////, 7 /,////,//, //// 7 /// /////
L 150 J L 150 J

ﬂon cmumMa gbaboyuHa
Y 850 rgnm (max.)

Hubo TEPEH

RIS AR R A R A R R N R A R R R RO,
S':':':':':':':':':':’:’:‘:‘:':':’:':':’:':':’:':':’:':':’:':':’:':':’:':':':':':':':':':':':':':’:’:’:’:’:’:’x

g wl
2 B3
» » R ® > » » R R 2, > » » » R v

N N N N [N N N N N [N N [N N N N N N N N N [N

734

TpamboBan nacok — okoro 20 cm

| —

N
Hubo TEPEH HuBo TEPEH
v 0 v _

2

> RN 3 RS
N N N Y ALY 1 N N
so | 150 / L0
250 ]

TpamboBan nacek — okono 20 cm

27




28

BeTOHHM KOMNEKTHM TPaHCHOPMaTOPHN NOCTOBE BapuaHT 7

Complete Concrete Transformer Stations Variant 7
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BeTOHHM KOMNIEKTHM TPaHCHOPMaTOPHU NOCTOBE BapuaHT 7

Complete Concrete Transformer Stations Variant 7
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BEeTOHHM KOMNNEKTHN TPaHCGOPMaTOPHM NOCTOBE BapuaHT 9

Complete Concrete Transformer Stations Variant 9
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BEeTOHHM KOMNNEKTHW TPaHCGHOPMAaTOPHM NOCTOBE BapuaHT 9

Complete Concrete Transformer Stations Variant 9
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BEeTOHHN KOMNNEKTHU TPAHCKOPMATOPHM NnocToBe BapuaHT 10

Complete Concrete Transformer Stations Variant 10
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BEeTOHHW KOMNNEKTHN TPAHCGOPMATOPHM NnocToBe BapuaHT 10

Complete Concrete Transformer Stations Variant 10

t\d N NN N N
— — — —
7,
7
KPy 2 KPY 1
= — = —— —— —— —— 7,
R
. . . .« . ~
7z - i —— i orurone s
7 [ IEL 3| P | WA H = Z 6
f Z ,l |
% 7
7 ® 7
| / \ [
%, nnguku_sonoxenu 6 Gemowa & 5 7
Z D o]z — 20— - o mw/ Z
o v\fmv\m 15“‘/ 7 %
7, Y 200 2y 20y —— 200V —— 201y 20N 7
////////////////////////////////////////// 0
‘ 634
B-b
C
FPYES BT
o TEEH
N
~ 1
Z{}w
N SX7SRZIRZIRZSINAS < < 2 < % 2 2L
Tpanbobon nncox ~ onoso 20 ch Tookobon nscox ~ oroto 20 oM
8
wuBo TEPEH wubo TEPEH
h 2
\ o
p g /
N /
2\ _ /
/\/1 | o Aomapon Gemon C 20/25 - }/\/
B\u SINET . 300 l\u J
7

IDIXNT INT TN iy

TpaMBoBan nacok — okono 20 cM

2-2 0
KPYy=2 20kV KPY-1{ 200/
u % 2 u TABNO, HH 1-1 m
GG ) / é
HuBo TEPEH

e e
I A IO A AN YU Y YU A

TpaMboban nscok — okono 20 cM

185

SN NI ININININI NN NININININI OO NI NN NN INININ OO ON NN NN,

Apmupan Bemon C 20/25

7
634

7 . - 50
/\\ NN N N N N ARYEANRNTEARNVINANVEARNTYONYANTYSN /(\\
ToaMGobion nacsk ~ okoro 20 cM

3-3

33




BeToHHM komnnekTHK TpaHchopmatopHu noctoBe / Complete Concrete Transformer Stations

CNELMOUKALINA HA KOHCTPYKLUMATA / CONSTRUCTION SPECIFICATION

LWnpuHa [bnxuHa

Bug Ha BKTT Width Length

Type of CCTS

OCHOBa MOKPUB OCHOBa  MOKPUB
base roof base roof

BucounHa Hap 3emaTta
Height above ground
(6e3 anapatypa)
Weight of the station
(without equipment)
Mnowy Ha ocHoBaTa
Base area

Depth of the base
0610 Terno ¢ TpaHcthopmaTtop

[bnbouynHa Ha ocHoBaTa
O6wwa B1counHa

Total height

Terno Ha noacTaHumsaTa
Total weight with transformer

3
3
3
3
3
3
3
3,

BKTT1 ¢ eguH TpaHchopmatop,
obcnyxsaHe OTBbH, BapuaHT 1
CCTS with one transformer,
outside service, variant 1

2,10 2,22 2,90 3,02 1,60 0,85 2,45

(o]

" 6,09

BKTI ¢ eaun Tpancdopmartop,
obcnyxBaHe OTBbH, BapUaHT 2
CCTS with one transformer,
outside service, variant 2

2,40 2,52 3,10 3,22 1,60 0,85 2,45 9 12 7,44

BKTI ¢ eann Tpancdopmartop,
obcnyxeaHe OTBbH, BapUaHT 3
CCTS with one transformer,
outside service, variant 3

2,60 2,72 3,60 3,72 2,00 0,85 2,85 10 13 9,36

BKTIM ¢ aBa TpaHchopmartopa,
obcnyxeaHe OTBbH, BapuaHT 4
CCTS with two transformers,
outside service, variant 4

2,60 2,72 4,25 4,37 1,60 0,85 2,45 12 17 11,05

BKTI ¢ eauH Tpancdopmartop,
obcnyxBaHe OTBBH, BapuaHT 5
CCTS with one transformer,
outside service, variant 5

1,50 1,62 6,34 6,34 1,60 0,85 2,45 10 14 9,51

BKTM ¢ aBa TpaHcopmatopa,
obcnyxeaHe 0TBbLH, BapuaHT 6
CCTS with two transformers,
outside service, variant 6

1,50 1,62 8,52 8,52 1,60 0,85 2,45 13 17 12,78

BKTI ¢ aBa TpaHchopmaTtopa,
obcnyxsaHe OTBbH, BapuaHT 7
CCTS with two transformers,
outside service, variant 7

3,00 312 4,26 4,38 1,60 0,85 2,45 13 17 12,78

BKTI ¢ eaun Tpancopmarop,
obcnyxsaHe 0TBLTPE, BapuaHT 8
CCTS with one transformer,
inside service, variant 8

5,00 543 5,20 5,63 2,93 1,15 4,08 54 56 26,00

BKTIM ¢ aBa TpaHchopmaTtopa,
obcnyxsaHe OTBLTPe, BapuaHT 9
CCTS with two transformers,
inside service, variant 9

5,00 543 7,80 8,23 2,93 1,15 4,08 81 85 39,00

BKTTI ¢ Tpu TpaHcopmartopa,
obcnyxBaHe 0TBBH, BapuaHT 10
CCTS with three transformers,
outside service, variant 10

3,00 3,12 6,34 6,34 1,60 0,85 2,45 19 25 19,02
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