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AISKINAMASIS RASTAS

1.1. PROJEKTE PRITAIKYTU NORMATYVINIU DOKUMENTU SARASAS

Eil. Pavadinimas Santrumpa Patvirtinimo
Nr metai
1. [Elektros tinkly apsaugos taisyklés ETAT 2010
2. |[Elektros linijy ir instaliacijos jrengimo taisyklés ELIT 2012
3. |Elektros jrenginiy jrengimo bendrosios taisyklés EIIBT 2012
4. |Saugos eksploatuojant elektros jrenginius taisyklés SEE]T 2010
5. |Elektros jrenginiy bandymy normy ir apim¢iy apraSas EIBNAA 2016
6. |Elektriniy ir elektros tinkly eksploatavimo taisykles EETET 2012
7. |Elektros jrenginiy relinés apsaugos ir automatikos jrengimo taisyklés EIRAAIT 2011
8. .Speci.aliqjq‘patal'pq ir technologiniy procesy elektros jrenginiy SPTPE[T 2013
jrengimo taisyklés
9. [Skaiciuojamyjy elektros apkrovy nustatymo metodika 2014
10. |Galios elektros jrenginiy jrengimo taisyklés GEJIT 2012
11. |Gaisrinés saugos pagrindiniai reikalavimai 2016
12. |Statiniy apsauga nuo Zaibo. ISoriné statiniy apsauga nuo zaibo. STR 2.01.06:2009 2009
13. |Geodezijos ir kartografijos techninis reglamentas GKTR 2.01.01:1999 1999
14. |Normatyviniai statybos techniniai dokumentai STR 1.01.02:2016 2016
15. |Statybos darbai. Statinio statybos prieZitira STR 1.06.01:2016 2016
16. [Statinio projektavimas, projekto ekspertizé STR 1.04.04:2017 2017
Statybg leidziantys dokumentai. Statybos uzbaigimas. Statybos
17, sustabdym'as.. S'a'\v/avahskos statyb'osvl')ade'lrlmq Salinimas. S'Fat.ybos STR 1.05.01:2017 2017
pagal neteisétai iSduotg statybg leidziantj dokumentg padariniy
Salinimas
18. |Apsvietimo elektros jrenginiy jrengimo taisyklés AE]JIT 2011
19 I\'Ia'tﬁ@lus ir. di'rbtinis (_1a_r_bo Vietl:} ap§vi_etima§. A_p§viet0s maziausios HN 98:2014 2014
ribinés vertés ir bendrieji matavimo reikalavimai.
20. Sviesa ir gpsyletlmas. Darbo viety ap$vietimas. 1 dalis. Darbo vietos LST EN 12464-1:2011 2011
patalpy viduje.
21 SVI'CS?I 1iaps.\./16t1mas. Darbo viety apSvietimas. 2 dalis. Darbo vietos LST EN 12464-2:2014 2014
statiniy iSoréje.
22. |Apsvietimo taikmenys. Avarinis apSvietimas LST EN1838:2013 2013
93, V?.InZdZ-IQ s_1stenlos Ifat.)ellams t\fi.irk)./tl. 24 dalis. Ypatingigji LST EN 61386-24-2011 2011
reikalavimai. PoZeminés vamzdziy sistemos
24, |Statinio projektas. Bendrieji jforminimo reikalavimai. LST 1516:2015 2015
0 2025-03 Konkursui ir statybos darbams vykdyti.
Laida I8leidimo data Laidos statusas ir keitimo prieZastis (jei taikoma)
Statinio projekto pavadinimas:
Pastato augalams auginti - Siltnamio (Zemés dkio pastato
Atestat UAB ASDproject paskirties grupés) statybos ir Kito (sporto paskirties) inZinerinio
e _ _ _ statinio (unik.nr. 4400-4778-0729) rekonstravimo, Studenty g. 7,
r. Kaunas Neries kr. 16-310. El. p.: info@asdproject.lt, tel.:

437061309774 Alytus, Alytaus m. sav., projektas
Projekto dalis:

Elektrotechnikos dalis

A 1882 PV Eimantas Slu$nis

32654 | EPDV | Irmantas Melkiinas Aiskinamasis rastas

Statytojas: Projekto numeris: Lapas | Lapy
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1.2. PAGRINDINIAI TECHNINIAI IR BENDRIEJI STATINIO RODIKLIAI

Rekonstruojama patalpy dalis

IV SKYRIUS
INZINERINIAI TINKLAI Mato L
o P . Kiekis Pastabos

(Nurodomas kiekvienos paskirties inzineriniy tinkly vienetas

pavadinimas ir rodikliai)

6. elektros tinkly laidininky skaicius ir skerspjuvis m 239
vnt.; mm?2
Al 4x240
Cu 5x6
Cu 5x10
Cu 5x120
Cu 3x2,5
Cu 3x1,5

- projektuojamo objekto elektros energijos jrengtoji, skaiciuojamoji ir leistinoji naudoti galia:
Rekonstruojamy patalpy dalis

e Jrengtoji galia: 351 KW; Skai¢iuojamoji galia: 280,8 kW

Irengtoji galia, kW koeficientas Skai¢iuojamoji  galia,
kW
Jeégos tinklai 1,0 0,8 0,8
Sildymas/Veédinimas 50,0 0,8 40,0
Pastato reikmeés 300,0 0,8 240,0

Elektros prijungimas numatomas i§ AB Energijos skirstymo operatoriaus tinklo apskaitos skydo, pagal
isduotas prisijungimo salygas TS-24-68699. Elektros jvado projektas pagal isduotas salygas vykdomas atskiru
projektu.

- Orientacinés metinés elektros energijos sanaudos (rekonstruojamos pastato dalies) (4000 val per metus)
~ 1404 000kWh;

1.3. PROJEKTINIAI SPRENDINIAI

Sioje projekto dalyje numatytas tik pastato prijungimas prie elektros tinklo. Kadangi pastatas tiekiamas kaip
gaminys, visos su pastatu siejamos sistemos tiekiamos komplekte. Pastato komplekta sudaro apsvietimo, elektros
maitinimo, Sildymo/védinimo ir Kitos sistemos.

Elektros jrenginiai

Elektros tinklai, jranga, pagalbiniai jrenginiai ir instaliacinés medZziagos projektuojamos tokioje elektros
energijos tiekimo sistemoje, kurios charakteristikos yra tokios:

- Jtampa 400V/230 V;

- 3 fazés, TN-C-S;

Lapas | Lapy | Laida
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- daznis 50Hz.

Sildymo/Veédinimo jrenginiai gali bati patikslinti darby metu, prijungimo sprendinius derinti su védinimo
sistemy jrengimo rangovais.

Kabeliai klojami atviru bidu vamzdziuose, arba pasléptu badu grindyse.

Projekte numatoma prijungti naujai projektuojama rysiy spinta. Nauja spinta prijungiama prie artimiausio
elektros atvado.

Evakuacinis apsvietimas

Avarinis ir evakuacinis apsvietimas $ioje projekto dalyje nenumatytas. Sios sistemos tiekiamos su visu
siltnamiu ir numatytas projekte tik bendras sistemy prijungimas.

IZeminimas

Projektuojami elektros jrenginiai ir kistukiniai lizdai jzeminami 3-gja arba 5-gja kabelio PE gysla. PE gysla
jZzeminama prijungiant jg prie skydo jzeminimo gnybty.

Prie projektuojamo jzeminimo tinklo turi bati prijungti visos metalo konstrukcijos. Sioje projekto dalyje
numatytas tik jzemintuvas, prijungimai numatomi komplekte su silthamio komplektu.

Atliekami darbai

Visi darbai, kurie gali biiti pagrjstai laikomi biitinais instaliavimo darby uzbaigimui ir tinkamam sistemos
eksploatavimui, turi biti privalomai atlikti nepriklausomai nuo to, ar jie yra parodyti bréziniuose, arba apibudinti
Siame dokumente, ar ne. Daugiau reikalavimy darbams pateikta techninése specifikacijose.

Saugos reikalavimai montavimo darbams

Elektros jrenginiy apsaugos nuo Kiety ktiny patekimo j apdangalg ir jrenginio vidy bei zmogaus prisilietimo
prie sroviniy daliy, taip pat vandens patekimo j jrenginio vidy laipsnis turi bati parinktas atitinkantis jrenginio ir
eksploatavimo sglygas:

Izoliuoti laidai apvalkale ir neapsaugoti kabeliai atvirosios instaliacijos btidu turi biti klojami ne Zemiau
2m nuo grindy arba priezitiros aikSteliy elektros srovés atzvilgiu nepavojingose patalpose. Kabeliams ir laidams
kertant vamzdynus, atstumas tarp jy turi biiti ne maZesnis kaip 50mm. Kai laidai ir kabeliai pakloti lygiagre¢iai su
vamzdynu, atstumas nuo laido arba kabelio iki vamzdyno turi bati ne maZesnis kaip 100mm. Laidai ir kabeliai
peréjose per sienas ir perdangas turi biti papildomai izoliuoti (jkisti j izoliacinj vamzdj).

Elektros instaliacijg jrengti ventiliacijos kanaluose arba Sachtose draudZiama.

Kabeliy jungtims ir galtinéms reikia naudoti movas, kuriy konstrukcija atitinka darbo ir aplinkos salygas.
Kabeliniy linijy jungtys ir galiinés turi biiti tokios, kad i§ aplinkos | kabelj neprasiskverbty drégmé ir kitos
kenksmingos medziagos, be to, jungtys ir galiinés iSlaikyty kabeliniy linijy bandymo jtampg ir tarnauty tiek pat
laiko kaip ir pats kabelis.

Zaibosauga

Vadovaujantis tarptautiniu standartu IEC 62305-2 ir atlikus rizikos vertinima naudojant ,,INGESCO
Calculus® programing jranga, buvo nustatyta zaibosaugos priemoniy reikalingumas pastatui, esan¢iam Studenty g.
7, Alytuje.

Rizikos vertinimas

Buvo atliktas rizikos jvertinimas, atsizvelgiant | keturias pagrindines zaibo padariniy kilmés sritis
(tiesioginiai smiigiai ] pastatg, netoliese, i linijas ar Salia jy) ir jy sukeliamus padarinius — zala Zmonéms, fizing zala,
elektroniniy sistemy veikimo sutrikimus bei ekonominius nuostolius. Nustatyta, kad:

Rizika zmoniy gyvybei (R1): 6.31 x 1077 (leidZiama iki 1.0 x 10°%)

Rizika esminéms paslaugoms (R2): 0

Kulttirinio paveldo praradimo rizika (R3): 0
Ekonominiy nuostoliy rizika (R4): 9.32 x 10 (leidziama iki 0.001)

Rizikos lygiai nevirsija leidziamy normy, todél zaibosaugos priemoniy jrengimas néra privalomas pagal
minimalius reikalavimus.

Lapas | Lapy | Laida
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Priesgaisriniai reikalavimai

Kabeliams ir vamzdziams, kuriuose tiesiami laidai, kertant konstrukcijas, angos tarp jy ir statybiniy
konstrukcijy uzsandarinamos prie$gaisrinémis angy sandarinimo sistemomis, uztikrinant prieSgaisrinio sandarinimo
atsparumg ugniai (El - E vientisumas, | - izoliacija) ne mazesnj nei sienos ar perdangos, kurioje montuojama
sandarinimo sistema.

Linijiniy angy sandarinimo sistema turi biti iSbandyta pagal standarto EN-1366-4 reikalavimus, o
komunikaciniy angy sandarinimui — pagal standarto EN-1366-3 reikalavimus. Naudojamy priesgaisrinio
sandarinimo sistemy atsparumo ugniai klasifikacija turi bati atlikta pagal standarto EN-13501-2 reikalavimus.

Nedideliy tarpeliy sandarinimui patalpy viduje rekomenduojama naudoti akrilinés mastikos Sistema.

1.4. NAUDOJAMOS PROGRAMINES JRANGOS SARASAS

Programinés jrangos tiekéjas Programinés jrangos pavadinimas Licencija
1 2 3
Microsoft Office Basic 2007 VM011330082
Microsoft Win HmPrem 7 VMO032070993
Autodesk AutoCAD LT 2017 S/N 556-67010790
BullzipPDF BullzipPDF Nemokama
DIAL GmbH DIALux EVO 8.2 Nemokama

Lapas | Lapy | Laida
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TECHNINES SPECIFIKACIJOS

1. Bendrieji reikalavimai

Techninése specifikacijose nustatomi techniniai ir kokybés reikalavimai bei nurodymai.

Siame ir kituose susijusiuose projekto dokumentuose, tiekimo, instaliavimo bei kity darby paskirtis -
pagaminti, iSbandyti, pristatyti j vieta, sumontuoti, pademonstruoti, perduoti ir i§laikyti nurodytas sistemas
uzbaigtoje ir visiSkai eksploatuojamoje bukléje.

Visi darbai, kurie gali buti pagrjstai laikomi biitinais instaliavimo darby uzbaigimui ir tinkamam sistemy
eksploatavimui, turi baiti privalomai atlikti, nepriklausomai nuo to, ar jie yra parodyti bréziniuose arba apibtdinti
Siame dokumente ar ne.

Techninés specifikacijos nepakei¢ia normatyviniy dokumenty, standarty, taikomy jrengimy gamybai,
tiekimui, montavimui, o tik juos papildo. Jei jrengimy gamybai ir montavimui yra patvirtinti standartai ar kiti
normatyvai, biitina vadovautis tais dokumentais.

Visi projekte numatyti prietaisai, jrengimai, aparatiira, skydai, kabeliai, montazinés medziagos ir gaminiai
turi biiti montuojami, iSbandomi ir suderinami pagal jy gamintojy standartus arba technines salygas.

2. Techniniai reikalavimai jrenginiams ir gaminiams

2.1. Skydas, 1P44,

Instaliacinis paskirstymo skydelis montuojamas atvirai. Skyde sumontuoti PE/N moduliniy gnybty blokai,
kuriy vardiné izoliacijos jtampa Ui=800 V, impulsine jtampa 8kV ir atitinka LST EN 60947-7-1:2003 standartg.
Matinés durelés pagamintos i§ technoplasto baltos spalvos. Korpusas pagamintas i$ technoplasto. Skydas privalo
turéti 1 apsaugos klase pagal LST EN 60439-3+A1+A2+AC:2002 standarto reikalavimus, vienoje eiléje turi buti 13
moduliy, ir skydo apsaugos laipsnis turi biti IP44 pagal LST EN 60529:1999 standarto reikalavimus. Atsparumas
mechaniniam poveikiui, kurio klasé turi bati ne mazesné kaip IK09 pagal LST EN 62262:2004 standartg. Darbine
temperatiira -250C iki +600C . Skydai tiekiami su PE/N gnybtais.

2.2. Moduliniai kontaktoriai

Eil. Techniniai parametrai ir L
. . Dydis, salyga Atitikimas
Nr. reikalavimai yaus, styg
1 2 3 4
1 Standartas (-i) EN/IEC 60947-4-1, IEC/EN 61095, IEC
' 60529
5 Automatiniai jungikliai ar jy pakuoté | CE Zenklinimas, logotipas
" | pazyméti zenklu
3. | Aparato paskirtis Apsvietimas
4. Poliy skaicius : 1P...4P
0 2025-03 Konkursui ir statybos darbams vykdyti.
Laida ISleidimo data Laidos statusas ir keitimo priezastis (jei taikoma)
Statinio projekto pavadinimas:
Pastato augalams auginti - Siltnamio (Zemés tkio pastato
UAB ASDproject paskirties grupés) statybos ir Kito (sporto paskirties) inzinerinio
Atestato _ _ _ statinio (unik.nr. 4400-4778-0729) rekonstravimo, Studenty g.
Nr. Kaunas Neries kr. 16-310. El. p.: info@asdproject.lt, tel.: .
+37061399774 7, Alytus, Alytaus m. sav., projektas

Projekto dalis:
Elektrotechnikos dalis

A 1882 PV Eimantas Slu$nis
32654 | EPDV | Irmantas Melkiinas Techninés specifikacijos

Statytojas: Projekto numeris: Lapas | Lapy
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Techniniai parametrai ir

NI reikalavimai Dydis, salyga Atitikimas
5. Darbiné srové 16-100A
6. Tinklo tipas AC
7. Valdymo jtampa, Uc 220-240V AC 50Hz
8. Vardinis daznis 50 Hz
9. Vardiné jtampa 230 V/400 V AC
10. | Vardiné izoliacijos jtampa, Us: 500 V
11 Vardiné ribiné impulsiné jtampa, 4 kV
Uimp:
12, Aplinkos temperattira eksploatacijos | -5 °C...+60 °C
metu
13. | Santykiné oro drégmé <95%
Apsaugos klasé, LST EN 60529 IP20
Izoliacijos klasé II
IP20 1P40
14. ]E_\\
Atsparumas susidévéjimui (darbo Elektrinis: ~ >30000 darbo cikly;
15. | cikly skaicius, pagal LST EN 60947- | Mechaninis: 1000000 darbo cikly.
2):
Automatinio srovés jungiklio Ant DIN bégelio;
montavimas Dvigubi fiksatoriai i$ abiejy pusiy
16. i
e T
Il ¥4
17. | Garantinis laikas 24 mén.
2.3. Automatiniai jungikliai
Eil [ Techninial pararmetrai i i Attikimas
1. | Standartas LST EN 60947-2
5 Automatiniai jungikliai pazyméti CE
" | Zenklu
3. | Skirtas naudoti UZzdaroje nesildomoje patalpoje
4. | Aplinkos temperattira -30°C...+40°C
5. | Santykiné oro drégme 95%
6. | Pastatymo aukstis vir$ juros lygio 1000 m
7. | Varding jtampa 230V/440 VAC
8. | Maksimalioji jtampa 500 V
9. | Vardinis daznis 50 Hz
10. | Vardin¢ izoliacijos jtampa 690 V
11. | Vardiné impulsiné jtampa 8 kV
12. | Vardiné srové 10-125 A
Lapas | Lapy | Laida
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B T Techninialparametra i i i ttikimas
1 Atsparumas susidévéjimui (darbo Elektrinis - 10000;
" | cikly skaicius): Mechaninis - 25000.
15. | Atjungimo charakteristika C,B
16. | Apsaugos laipsnis IP20
18. | Laidininko prijungimas Nurvo.d(?n.la quakgn_t:_varitinia_is gnybtais;
varztiniais apkabiniais gnybtais.
19 Varztiniai gnybtai (varztiniai Tinkantys viengysliams ir daugiagysliams
" | apkabinami gnybtai) laidams
20. | Atkabiklio poveikis Nurodomas ui.sa‘kant: nuo Siluminés-
elektromagnetinés apsaugos;
21. | Atkabiklio poveikio reguliatorius Be reguliatoriaus;
22. | Poliy skaicius 1P, 3P
Nurodomas uzsakant:
kais¢iy (-i0) pagalba ant montaZinio DIN
23. | Tvirtinimo bidas bégelio (S8ynos);
keturiais (dviem) varztais; specialiomis
tvirtinimo detalémis
24 Ant automatinio jungiklio turi bati Vardiné srové; kategorija; mnemoschema;
" | nurodoma jjungimo ir i§jungimo padétys
25. | Tarnavimo laikas >25 metai
26. | Garantinis laikas 18 ménesiai

2.4. VirSjtampiy ribotuvai

B+C klasés ribotuvai skirti vir§jtampiy ribojimui ir potencialy iSlyginimui objekte arba
maitinan¢iame jj elektros energijos tinkle susidarius dél zaibo i§lydzio. Viename korpuse sujungti dviejy
tipy varistorinius ribotuvus - tipo B ir tipo C. Montuojami vienas $alia kito — be indukcinés grandinés.
TN-C Virsitampiy ribotuvas Tipas 1+2 pagal EN DIN EN 61643-11 standarts.

Virsjtampiy ribotuvas Klas¢ I+II pagal IEC 61643-1 standarta.

Techniniai parametrai:

Parametras Reik§mé
Virsjtampiy ribotuvas pagal EN 61643-11 Tipas 1+2
Virsjtampiy ribotuvas pagal IEC 61643-1 Klase I+II
Vir§jtampiy ribotuvas pagal VDE 0675 part 6 Klasé¢ B+C
Maksimali darbiné jtampa Uc 340V
Impulsiné srové (10/350) limp 7 kA
Nominali i8krovos srové (8/20us) In 30 kA
Maksimali iSkrovos srove (8/20us) Imax 50 kA
Apsaugos lygis Up < 1.1kV
Reakcijos laikas tA <25 ns
Darbiné temperatura TU -25°C...+60°C
Apsaugos klasé IP 40

2.5. 0,4 kV Jtampos, kombinuota srovés nuotékio relé/automatinis jungiklis

Eil. Techniniai parametrai ir ) —
Nr. reikalavimai Dydis, salyga Atitikimas
Lapas | Lapy | Laida
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El'r'_' Tec“”;g;i;f’af/'ﬁn”;?”a' " Dydis, salyga Atitikimas
1 2 3 4
1. | Standartas LST EN61008-1,2.
5 Nuotékiy srovés jungiklis pazymétas | CE
| zenklu
4 Aplinkos temperatiira pagal tipa:
' AC -5°C.....+60°C
5. | Santykiné oro drégme 55°C 95%
6. | Pastatymo aukstis virs juros lygio <1000m
7. | Vardiné jtampa 230V/440VAC
8. | Maksimalioji jtampa 440V
9. | Vardinis daznis 50Hz
10. | Vardiné izoliacijos jtampa 440V
11. | Vardiné impulsiné jtampa 4kV
12. | Vardiné srové mA 30 mA
13 Automatinio jungiklio atjungimo C
geba
14, Atsparumas susidévéjimui (darbo Elektrinis — 2000;
cikly skaicius): Mechaninis — 5000 cikly
Poliy skaicius Nurodoma uzsakant
15. 2p
4p
16 Apsaugos laipsnis
" | Tiktai prietaisas IP20
17. | Izoliacijos klasé 2
18. | UZterStumo laipsnis 3
19. | Suveikimo indikatorius YRA
20. | Uzuolaidélés ant gnybty YRA
Prijungiamo laidininko skerspjavis
(vienoje fazgje) Nurodomas uzsakant
Monolitinis laidininkas 1-35 mm?
Lankstus laidininkas 1-25 mm?
1 VarZtiniai gnybtai (varztiniai Tinkantys viengysliams ir
" | apkabinami gnybtai) daugiagysliams laidams
22. | Tvirtinimo budas montazinio DIN bégelio;
23. | Fiksatoriai ant DIN Dvigubi fiksatoriai i§ abiejy pusiy
25. | Tvirtinimo budas ant montazinio DIN bégelio (Synos)
2.6. Kabeliai

Reikalavimai aliuminiams ir variniams jégos kabeliams:
e Vardiné jtampa — 0.6/1 kV;

e Kabelio izoliacija — XLPE arba behalogenis (HF) kompoundas (atitinkanti reikiamg degumo klase);

e Maksimali darbiné temperattira — 70°C arba 90°C;
e Kabelio panaudojimas — gali buti klojamas lauke, Zem¢je, sausose, drégnose ir Slapiose patalpose, tiesiogiai
1 betona, kabeliniuose kanaluose ir vamzdziuose, atsparus UV.

Reikalavimai mazo skerspjuvio variniams jégos kabeliams (gyslos skerspjiivis iki 25mm2):
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e Vardiné jtampa — 450/750V;

o Kabelio izoliacija — XLPE arba behalogenis (HF) kompoundas (atitinkanti reikiamg degumo klasg);

e Maksimali darbiné temperatiira — 70°C arba 90°C;

o Kabelio panaudojimas — gali bati klojamas lauke, zeméje, sausose, drégnose ir Slapiose patalpose, tiesiogiai
I betong, kabeliniuose kanaluose ir vamzdZziuose, atsparus UV;
Reikalavimai instaliaciniams kabeliams:
e Vardiné jtampa — 300/500V;

o Kabelio izoliacija — XLPE arba behalogenis (HF) kompoundas (atitinkanti reikiamg degumo klase);

e Maksimali darbiné temperattira — 70°C arba 90°C;
Kabelio panaudojimas — gali bati naudojamas sausose, drégnose ir Slapiose patalpose, virs ir po tinklo, betone

(i8skyrus sutankintg), kabeliniuose kanaluose ir vamzdziuose. Neatsparus UV.

Reikalavimai laidy ir kabeliy degumo klaséms pagal gaisrinés saugos reikalavimus:

Statiniy (pastaty ir patalpy) poZzymiai ir techniniai rodikliai

Elektros laidy ir kabeliy klasé ne
Zemesné kaip:

Evakavimo (-si) keliai (koridoriai, laiptinés, vestibiuliai, fojé,

holai ir pan.) Coastanan
Patalpos, kuriose gali bati virS 50 Zmoniy Dea s2,d2,22
Vaiky darzeliy, lopseliy, ligoniniy, kliniky, polikliniky,

sanatorijy, reabilitacijos centry, specialiyjy jstaigy sveikatos b
apsaugos pastaty, gydykly pastaty, medicininés prieZitros 2 s2idzaz
jstaigy slaugos namy, viesbuciy pastatai

Gyvenamosios patalpos (daugiabuciai pastatai) Dca s2,d2,22
Gyvenamosios patalpos (vieno, dviejy buty pastatai ) Eca
Statinio vietos kur tiesiami kabeliai: Sachtos, tuneliai,

techninés nisos, erdvés virs kabamuyjy luby, po pakeliamomis Dca s2,d2,22
grindimis ir pan.

Gamybos ir pramonés, sandéliavimo patalpos Eca

Parenkant kabelius batina vadovautis ,,Elektrotechnikos gaminiy saugos techniniu reglamentu‘ ir ,,Elektros linijy ir
instaliacijos jrengimo taisyklémis®.

2.7. Reikalavimai Zemos jtampos kabeliy movoms:

Eil. Techniniai parametrai ir Dvdi
. L ydis, salyga

Nr. reikalavimai
1. [Tipiniai movos arba komponenty Pateikti tipiniy bandymy protokolo arba atitikties

bandymai turi biiti atlikti akredituotoje deklaracijos kopija pagal EN 50393 (Cenelec HD

laboratorijoje 623 S1) standartg
2. |Vardiné jtampa 1 kV
3.  Maksimalioji jtampa 1,2 kV
4. |Vardinis daznis 50 Hz
5. IMovos technologija Termosusitraukianti
6. |[Eksploatavimo salygos Nustatoma uzsakant:

e patalpose;
7. |Aplinkos temperatiira -35...+35°C
8. |Darbiné kabelio temperatiira >+90 °C
9. |Kabeliy izoliacija Plastiko
Lapas | Lapy | Laida
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Eil. Technln!al par_am?tral ir Dydis, salyga
Nr. reikalavimai
10. [Kabelio gysly skaicius Nustatoma uzsakant:
-3
-4
-5
11. [Jungiamy kabeliy gysly skerspjuvis Nustatoma uzsakant:
-1,5 =300 mm?;
12. |Galinés movos iSorinés Atsparios:
izoliuojan¢ios medziagos e atmosferos veiksniams
e ultravinletinin snindnlin noveikilii
13. [Jungiamosios movos iSorinés Atsparios:
izoliuojancios medziagos e atmosferos veiksniams;
e agresyvaus grunto poveikiui;
- fomasinc s¥ilocsminnne saann honiniam noninilzing
14. Jungiamosios movos e >2.0 mm varztiniy sujungikliy izoliavimui
termosusitraukianciy vamzdeliy e > 1,0 mm movos iSoriniam apvalkalui
Sieneliu storis no uzsodinimo
15. |Galiniy movy antgaliai ir jungiamyjy Varztiniai bimetaliniai (tinkami variui ir
movu suiuneikliai aliuminiui) su nultiztanéiomis galvutémis
16. |Galinés movos ilgis > 2 skirtingi ilgiai
17. [Izeminimo sujungimas ir kontakty Visi kontaktai be litavimo
atstatymas movoie (komplekte turi bati visos tam reikalingos medziagos)
18. |Pateikiami dokumentai lietuviy kalba e  Gamyklinis aprasymas
e Montavimo instrukcija
19. [Sandéliavimo laikas Neribotas
20. [Tarnavimo laikas 40 mety
21. |Garantinis laikas > 24 ménesiy

2.8. Kabeliy apsaugos vamzdziai
Behalogeniai, gofruoti

Vidaus elektros instaliacijos vamzdziai pagaminti i$ PP (polipropilenas).

Elektros vidaus tinkluose kabeliy ir laidy paklojimui ir apsaugai turi biiti naudojami gofruoti,
behalogeniai i§ pirminio polipropileno (PP) pagaminti vamzdZiai skirti montuoti gipso-kartono sienose, pertvarose,
pakabinamose lubose, taip pat po tinku, vir§ tinko ir j betong. Vamzdziai sertifikuoti pagal LST EN 61386-22.

Vamzdzio fizinés ir mechaninés savybeés:

Darnioji techniné

Esminés charakteristikos | Eksploatacinés savybés e
specifikacija

Medziaga PP (polipropilenas)

Diametras: ISorinis (mm) al6 220 25 32 40 350
Vidinis (mm) 0114 | 0142 | 0184 | ©23,9 | ©30,7 | ©39,4

Atsparumas gniuzdymui

(5%, 200mm / 15mm/min)

> 750 arba 450 N (Parenkamas Darbo projekte) EN 61386-22

Eksploatavimo temperatira | - 25 °C + 105 °C EN 61386-1 (punktas

6.2)
Garantinis laikas 5 metai LT pagal teisés aktus
Tarnavimo laikas min 50 mety EN 61386-1

3. Techniniai reikalavimai montavimo darbams

Lapas | Lapy | Laida
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Bendri reikalavimai

Prietaisai turi biiti montuojami, iSbandomi ir suderinami pagal jy gamintojy standartus arba technines
salygas. Jie turi buti sumontuoti tokiu biidu, kad prie jy bity galima lengvai prieiti.

Montavimo ir jzeminimo darbus atlikti vadovaujantis “Elektros jrenginiy jrengimo taisyklémis® ir
galiojanciy statybiniy normy reikalavimais.

Visi elektros jrangos montavimo darbai turi biti atlikti laikantis elektros saugos reikalavimy.

Jrenginius ir instaliacija reikia montuoti taip, kad mechaniniy veiksniy jtaka nekelty pavojaus nei
zmogaus sveikatai, nei jo turtui.

Techninés specifikacijos nepakei¢ia normatyviniy dokumenty, standarty, taikomy jrengimy montavimui,
o tik juos papildo.

Loviy kabelinéms trasoms ir apsauginiy vamzdeliy montavimas

Kabelinés trasos patalpose klojamos sienomis, plastikiniuose vamzdziuose ir metaliniuose loviuose.
Metalinés kabeliy konstrukcijos turi buti jzeminamos.

Kontroliniai bei signaliniai kabeliai (U<60 V) ir maitinimo kabeliai (U>60 V) turi buati klojami
skirtinguose loveliuose.

Kabeliy loveliy ir apsauginiy vamzdeliy atSakos nuo pagrindiniy kabeliy loveliy planuojamos ir
projektuojamos montavimo eigoje.

Priklausomai nuo kabelio ir vamzdelio matmeny, ] vieng apsauginj vamzdelj gali biti patalpinti 1-6
kabeliai.

Kontroliniai ir signaliniai kabeliai, kurie yra klojami ant maitinimo kabeliy loveliy, turi bati patalpinti j
apsauginj vamzdel;.

Apsauginiai vamzdeliai turi buti tvirtai pritvirtinti prie sienos, stogo ar atraminés konstrukcijos.
Tvirtinimo elementai neturi atsilaisvinti dél galimos vibracijos.

Apsauginiy vamzdeliy galai turi bati apsaugoti sandarikliais.

Pasléptai klojant laidus ir kabelius, kur yra degiy medziagy konstrukcijy (ant sieny po apdaila), laidai turi
bati klojami nedegios medZiagos vamzdZziuose, o jei vamzdziai sunkiai degis, tai tarp vamzdZio ir degaus
pavirSiaus turi biiti tarpas su 10mm nedegios medziagos sluoksniu. Atvirai klojant tokius vamzdzius, reikia i$laikyti
10 cm atstumg arba naudoti 10mm storio tarpinius jdéklus.

Kabeliy klojimas

Maitinimo kabeliai (U>60V) negali bati klojami tame paciame lovelyje ar vamzdyje, kaip ir kontroliniai
ir signaliniai kabeliai (U<60V).

Kabeliai turi biiti klojami tokiu biidu, kad jie nesusisukty ir nebiity glaudziai prispausti vienas prie kito.
Kabelis turi bati apsaugotas nuo jréziy arba trinties. Atliekant bet kokius sujungimus, reikia stengtis, kad darbo
metu laidai biity kuo re€iau lankstomi. Laidai sujungimo vietose neturi biiti mechaniskai tempiami. Visais atvejais
sujungiant arba prijungiant PEN arba PE laidus, batina juos palikti bent 8 mm ilgesnius uz fazinius laidus, kad
atsitiktinai veikiant jégai, pirmiau atsijungty pastarieji.

Kabeliai klojami taip, kad lovelyje guléty lygiagreciai ir tiesiai, vienodu atstumu, ir jei butina, keliais
sluoksniais.

Papildomai prie galutinio kabelio ilgio priimtina 0.5 m abiejuose kabelio galuose.

Montuojant skirtingy leistiny temperatiiry laidus viename vamzdyje ar lovyje, ribiné¢ darbo temperatura
turi biiti mazesné uz maziausia i$ pakloty laidy.

Vedant kabelj per sieng naudojamas uztaisytas (uzlietas) kabelio kanalas su lengvai iSmuSamomis
medziagomis. Tiesti laidy ventiliacijos Sachtose ir kanaluose negalima.

ISor¢je kabeliai klojami apsauginiuose vamzdziuose arba naudojami Sarvuoti kabeliai. Esant aplinkos
temperattirai zemiau -5°C, kabeliy klojimo darbai $ioje aplinkoje negali buti atliekami.

Kabeliy jungtims ir galunéms reikia naudoti movas, kuriy konstrukcija atitinka darbo ir aplinkos salygas.
Kabeliniy linijy jungtys ir galunés turi biiti tokios, kad i§ aplinkos j kabelj neprasiskverbty drégmé ir kitos
kenksmingos medziagos, be to, jungtys ir galunés islaikyty kabeliniy linijy bandymo jtampg ir tarnauty tiek pat
laiko, kaip ir kabelis.

Lapas | Lapy | Laida
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Kabeliy tvirtinimas

Ant horizontaliy loveliy pakloti kabeliai nepririSami ar kitokiu btidy netvirtinami prie lovelio.

Kampuose, atsiSakojimo taskuose, kilimo/leidimosi vietose kabeliai tvirtinami prie lovelio plastikinémis
apkabomis 40-60 cm tarpais 1.0-1.5 m atstumu nuo netolydumo tasko.

Vertikalaus pakilimo vietose kabeliai tvirtinami kiekvienoje pakopoje lankine apkaba. Po vieng apkabg
galima sumontuoti kelis kabelius.

IZeminimas ir inulinimas

Visos metalinés elektros jrenginiy dalys, kuriose pazeidus izoliacija gali atsirasti jtampa ir dél to gali
nukentéti Zmonés, sutrikti darbo reZzimas arba sugesti jrenginiai, turi biti jzemintos. Visi elektros jrenginiai arba jy
elementai, kuriuos reikia jzeminti, turi buti prijungti prie jZemintuvo atskirais jzeminimo laidininkais. NeleidZziama
jrenginiy j jzeminimo granding jungti nuosekliai. [zeminimui ir jnulinimui naudojami elementai turi bati patikimai
sujungti, bei apsaugoti nuo korozijos. Izeminimo magistralés ir laidininkai prie poZeminiy jzemintuvo daliy
(izeminimo kontliro, jzeminamuyjy konstrukcijy) turi biiti privirinami. [Zemintuvo elementams i§ spalvotyjy arba
jais padengty metaly sujungimams turi biiti naudojamos specialios jungtys. Jzeminimo laidininkai prie aparaty,
konstrukcijy ir kt. gali buti pritvirtinami priverziant varZtais arba jpresuojant. Visus sujungimus zeméje biitina
atlikti suvirinimo biidu. JZeminimo laidininkai prie aparaty, elektros masiny korpusy, elektros konstrukcijy ir kt.
gali biiti pritvirtinami priverziant varztais arba jpresuojami.

Sujungimo kontakto plotas tarp sujungiamy detaliy privalo biti nemaziau kaip du kartus didesnis uz
sujungiamy detaliy skerspjivj. Metaliniy konstrukcijy sujungimuose, peréjimo varzos negali bti didesnés kaip
0,05Q.

Atvirai nutiesti jZeminimo laidininkai turi biiti apsaugoti nuo korozijos juos dengiant cinku, bei nudazyti
geltona/zalia spalva. Potencialy iSlyginimo tikslu tose patalpose ir jrenginiuose, kuriuose naudojami jzeminimai
arba jnulinimai, statybinés ir gamybinés metalinés-gelZzbetoninés konstrukcijos, visy paskir€iy metaliniai
vamzdynai, technologiniy jrengimy Korpusai ir pan. - turi baiti pajungti prie jZeminimo arba jnulinimo tinklo. Tam
taip pat tinka nataralios metalinés jungtys. Vietose, kuriose néra metaliniy kontakty, tarp konstrukcijos elementy,
sujungimus atlikti metaliniy jungciy i§ lankstaus plieno troso pagalba.

PrieSgaisriné sauga

Montavimo metu reikia pasiriipinti laikina prieSgaisrine apsauga. Laikina prieSgaisriné sauga
realizuojama pagal jprasting jmongéje taikoma priesgaisrinés apsaugos tvarka.

Kabeliams ir vamzdziams, kuriuose tiesiami kabeliai, kertant konstrukcijas, angos tarp jy ir statybiniy
konstrukcijy uzsandarinamos statybiniu skiediniu per visa statybinés konstrukcijos storj. Tiesiant kanaluose,
loviuose elektros laidus, kabelius, kuriais galimas ugnies plitimas, biitina numatyti jy uzsandarinimg statybiniu
skiediniu konstrukeijy kirtimo vietose.

Darbuotojy sauga ir sveikata

Prie$ statybos darby pradzig veikianéios jmonés teritorijoje statybos rangovas(-ai) ir jmonés vadovas
privalo jforminti aktg - leidima, kuriame turi biiti numatytos priemonés, uztikrinancios darby sauga.

Imonéje, atsizvelgiant j veiklos profilj ir remiantis ,,Saugos ir sveikatos taisyklés statyboje DT 5-00” 4
priedu, turi buti sudarytas darbo viety ir darby, atlickamy tik pagal paskyra-leidima, sgrasas. SaraSa tvirtina
darbdavys.

Paskyra - leidimg darby vadovui isduoda darbdavio paskirtas asmuo. Jis privalo kontroliuoti, kad baty
igyvendintos paskyroje - leidime nurodytos darbuotojy saugos ir sveikatos priemonés.

Darby vadovas privalo supazindinti darbuotojus su butinomis saugos ir sveikatos priemonémis ir
instruktavima jforminti paskyroje - leidime.

Pavojingos zonos, kuriose nuolat veikia pavojingi ir/arba kenksmingi veiksniai, turi bati aptvertos
apsauginiais aptvarais, kad kliudyty darbuotojams, neturintiems teisés patekti j tokias zonas.

Pavojingos zonos, kuriose gali veikti (atsirasti) pavojingi ir/arba kenksmingi veiksniai, turi biiti aptvertos
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signaliniais aptvarais ir pazenklintos saugos ir sveikatos apsaugos Zenklais arba kitaip aiSkiai pazymétos.

Visi asmenys, esantys statybvietéje, privalo dévéti apsauginius Salmus.

Dirbant ant pristatomy kopéciy auks¢iau kaip 1,3m, reikia naudoti saugos dirZg, pritvirtinta prie pastato
konstrukcijos arba kopéciy, jeigu Sios patikimai pritvirtintos prie pastato konstrukcijos.

Ant pristatomy kopéciy draudziama:

- dirbti $alia ar virs neapsaugoty veikian¢iy masiny besisukanéiu daliy ir transporteriy;

- naudoti rankines elektros masinas ar parakinj jranki;

- virinti dujomis ar elektra;

- tempti laidus ar prilaikyti aukstyje sunkias detales.

Siuos darbus leidziama atlikti naudojant pastolius, aiksteles ir kitas priemones.

Jei darbai atliekami didesniame kaip 5m aukstyje nuo zemés pavirSiaus, perdengimo arba darbo pakloto,
kai pagrindiné priemoné, apsaugojanti nuo kritimo, yra saugos dirzas, darbuotojai privalo turéti aukstalipio
kvalifikacija.

Draudziama montuotojams vaiks§¢ioti konstrukcijomis ir jy elementais (santvaromis, rygeliais ir kt.), ant
kuriy néra galimybés jrengti reikiamo ploc¢io peréjimo su aptvarais, be specialiy apsauginiy jtaisy.

Draudziama dirbti aukstyje atvirose vietose, kai véjo greitis yra 15 m/s ir didesnis bei pliksalos, lijundros,
perkiinijos, ruko ar blogo matomumo darbo vietose metu.
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Medziagy ziniarastis

Eil. Techn. Mato
Nr. Pavadinimas specif. vt Kiekis | Pastabos
Zymuo '
. o 2.1:2.2;
Elektros paskirstymo skydas (pilnai sukomplektuotas pagal
1. schema) 2.3;2.4; | kompl. 1
2.5;
2. | Kabelis Al 4x240mm? 2.6 m 156
3. | Kabelis Cu 5x120mm? 2.6 m 45
4. | Kabelis Cu 5x10mm? 2.6 m 60
5. | Kabelis Cu 5x6mm? 2.6 m 23
6. | Kabelis Cu 3x1,5mm? 2.6 m 25
7. | Galiné mova kabeliui Al 4x240mm? 2.7 vnt. 4
8. | Galiné mova kabeliui Cu 5x120mm? 2.7 vnt. 6
9. | Galiné mova kabeliui Cu 5x10mm? 2.7 vnt. 4
10. | Galiné mova kabeliui Cu 5x6mm? 2.7 vnt. 2
11. | Apsaugos vamzdis d32 2.8 m 25
12. | Apsaugos vamzdis d63 2.8 m 45
13. | Apsaugos vamzdis d110 (lauko salygoms 450N) 2.8 m 239
14. | |zemintuvas iki 10Q - kompl. 1
Montavimo darby Ziniarastis
Eil. Techn.
- . | Mato .
Nr. Pavadinimas specif. ot Kiekis | Pastabos
Zymuo '
1. | Skydy su jranga montavimas ir prijungimas kompl. 1
2. Tran$éjos kasimas, uzkasimas, tankinimas, vamzdelio paklojimas m 239
0 2025-03 Konkursui ir statybos darbams vykdyti.
Laida I8leidimo data Laidos statusas ir keitimo prieZastis (jei taikoma)
Statinio projekto pavadinimas:
Pastato augalams auginti - Siltnamio (Zemés tkio pastato
UAB ASDproject paskirties grupés) statybos ir Kito (sporto paskirties) inzinerinio
Atestato _ _ _ statinio (unik.nr. 4400-4778-0729) rekonstravimo, Studenty g.
Nr. Kaunas Neries kr. 16-310. El. p.: info@asdproject.lt, tel.: .
+37061399774 7, Alytus, Alytaus m. sav., projektas
Projekto dalis:
Elektrotechnikos dalis
A 1882 PV Eimantas Slusnis
32654 | EPDV | Irmantas Melkiinas Sanaudy Ziniarastis
Statytojas: Projekto numeris: Lapas | Lapy
LT
V3] Kauno kolegija 350-TDP-E-SZ 1 2
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Kabelio tiesimas jrengtomis konstrukcijomis, sienomis, lubomis,

3 vamzdyje arba loviais, tvirtinant visu ilgiu m 70
4. | Galinés movos kabeliui montavimas vnt. 16
5. | [Zemintuvo iki 10Q montavimas ir jZemintuvo prijungimas kompl. 1
6. | Paleidimo ir derinimo darbai kompl. 1
7. | Kabelio izoliacijos varzos matavimas kompl. 1
8. | Fazinio ir nulinio laidy grandinés varzos matavimas kompl. 1
9. | |Zeminimo kontdro varzos matavimas kompl. 1
10 zzgivr}inr?:skonturo kontaktiniy jungéiy pereinamosios varzos kompl, 1
1. [renginiu, projektuojamy kitose dalyse prijungimas kompl. 1
12. | Elektros jrenginiy Zymejimas kompl. 1
13. | Kabeliy zyméjimas kompl. 1
Lapas | Lapy | Laida
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Elektros jvadas dujy katilinei Gr.1 3F 10kW
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X=6029409.95
Y=504344.06
X76029409.45

X=6029411.
Y=504354.67
Elektros jvadas Silumos siurbliams Gr.2 3F 35kW

7/} Elektros kabelio apsaugos zona (1+1 m)
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AB , Energijos -
skirstymo operatorius”

eso

Parengta: 2024-08-14,
PRIJUNGIMO SALYGOS NR. TS24-68699 Galioja iki: 2025-08-14

Klientas: ,Kauno kolegija“

Kliento kontaktiniai duomenys: Pramonés pr. 22, Kaunas, Kauno m. sav., +37061111935,
antanas.vaicvaitis@go.kauko.lt

Objekto pavadinimas: Mokomasis pastatas (Silthamis)

Objekto adresas: Studenty g. 11, Alytus, Alytaus m. sav.

Investicinio projekto Nr.: E1N6468699

Kliento prijungimo objekto duomenys:

Mato Leistinoji naudoti galia _Atv_ado_ tipas_
vnt. (trifazis/vienfazis)
Esama leistinoji naudoti galia kW - Trifazis
Nauja leistinoji naudoti galia kW 320 Trifazis
Visa leistinoji naudoti galia kW 320 Trifazis

Komercines apskaitos spintos spalva:

1. Sios prijungimo salygos iSduodamos Kliento objekto, esangio Studenty g. 11, Alytus, Alytaus m.
sav., prijungimui prie AB ,Energijos skirstymo operatorius® (toliau — Bendrové) skirstomyjy tinkly.
Objekto elektros jrenginiy prijungimui parinktas optimalus prijungimo taskas atsizvelgiant j techninius ir
ekonominius rodiklius.

2. Nuosavybeés ir turto eksploatavimo riba nustatoma Elektros tinkly nuosavybés riba nustatyta:
ant kabelio (jvado), pakloto i§ komercinés apskaitos spintos (KAS) | savininko objekto vidaus elektros
tinklg, prijungimo gnybty.

3. Kliento veiksmai jgyvendinant Objekto prijungima:

3.1. Uzsisakykite elektros jrenginiy prijungimo projektavimo paslauga: jeigu norite, kad projektavimo
paslaugg suteikty Bendrové, prasome kreiptis klienty aptarnavimo tel.+370 660 01852 arba galite
pasirinkti kitg jmone, kuri turi reikiamag kvalifikacijg projektavimo darbams atlikti.

3.1.1. Jeigu nusprendéte, kad elektros jrenginiy prijungimo prie Bendroveés elektros tinkly projektavimo
darbus atliks JUsy pasirinkta projektavimo jmoné, Bendroveé tikslesnei planuojamy darby sgmatai ir
preliminariai prijungimo jmokai po projekto parengimo apskaiCiuoti, pateikia projektavimo darbus
atliekanciai jmonei galiojanc&iy rangos sutarciy jkainius www.eso.lt/It/rangos-ikainiu-lentele.

3.1.2. Parengus projekta (skaitmenine versijg) ir pasiraSius InZineriniy tinkly projektavimo sutartj
www.eso.lt/It/eso-partneriams/projektuotojams 2205/elektros-dalis/inzineriniu-tinklu-projektavimo-
sutartis, juos__kaip lydin€ius dokumentus pateikite per www.eso.lt/lt/eso-partneriams/elektros-
partneriams/dokumentu-pateikimas.

3.2. Susipazinkite su prijungimo paslaugos sutartimi ir sumokékite jmokg. Atlikti apmokéjimg galite
prisijunge Bendrovés savitarnoje www.eso.lt/savitarna, skiltyje ,ParaiSkos®.

3.3. Pasirinkite ir uzsisakykite reikiamg kvalifikacijg turin€ig jmone/elektrikg (kvalifikacijg turinCig
jmone/elektrikg galite pasirinkti savarankiSkai arba i§ Bendrovés pateikiamo partneriy saraso
www.eso.lt/lt/namams/elektra/paslaugos 1723/varzu-matavimas), kuri (-s) atliks Jusy vidaus elektros

Klienty aptarnavimas Imonés rekvizitai

Informacija klientams Tel. +370 660 01852* AB ,Energijos skirstymo operatorius*
“Numeris apmokestinamas pagal kliento rySio Laisvés pr. 10, LT-04215 Vilnius, Lietuva
operatoriaus plano jkainius. El. p. info@eso.lt

Tel. (8 5) 277 7524 Juridinio asmens kodas 304151376
Faks. (8 5) 277 7514 PVM kodas: LT100009860612

El. p.: info@eso.It Registro tvarkytojas V| Registry centras

E. pristatymas 304151376

Bendrové tvarko Jisy asmens duomenis tik teisés aktuose apibrézZtais teisétais pagrindais. detalesné informacija apie Jisy asmens
duomeny tvarkymo salygas ir susijusias teises vieSai skelbiama Bendrovés interneto svetainéje www.eso.It




AB , Energijos -
skirstymo operatorius”

eso

instaliacijos (toliau - jvado) iki nuosavybés ribos su Bendrove jrengima/patikrinimg. Kaip turi bati
paruostas elektros jvadas, rasite www.eso.lt/lt/eso-partneriams/elektros-partneriams/sutarciu-
valdyma/techniniai-reikalavimai/projektu-techniniai-reikalavimai, pavadinimu ,1. 3 Elektros apskaity
jrenginiy jrengimo atmintiné (ESO ir kliento rangovams)*“. Prijungimo salygy dokumento kopijg praSome
pateikti JUsy pasirinktai kvalifikacijg turin€iai jmonei/elektrikui, kuri (-s) atlikus (-es) darbus turés pateikti
Elektros energetikos jrenginiy techninés biklés patikrinimo aktg (toliau - Rangovo aktas), patvirtinant;
Jusy objekto vidaus elektros tinklo jrengimo kokybe. Rangovo aktg Jusy pasirinkta jmoné pateiks per
www.eso.lt/paraiskos/rangovu-aktu-pateikimas/1.

3.4. Svarbi informacija:

3.4.1. Elektros energijos tiekimo kokybé prisijungimo taske bus uztikrinama vadovaujantis Lietuvos
standarto LST EN 50160 nuostatomis. Standarto apzvalga yra pateikiama www.eso.lt/lt/verslui/elektra
99/ka-daryti-dingus-elektrai-ar-pastebejus-itampos-svyravima/itampos-svyravimai/itampos-svyravimo-
priezastys-ir-tipai.

3.4.2. Pasikeitus poreikiui, Bendrovés savitarnoje www.eso.lt/savitarna pateikite naujg paraiska.
Bendrové gavusi naujg paraiSka parengs ir iSduos naujas prijungimo salygas.

3.4.3. Norédami savo objekte atlikti vidaus elektros instaliacijos pertvarkymo darbus ir pamacius, kad
darby atlikimui reikés nuimti ir uzdéti apskaitos prietaiso plomba, prie$ fiziniy darby pradzig susijusig su
plomby nuémimu, turite informuoti Bendrove tel. +370 660 01852, kad nuimate plomba. Uzbaigus visus
vidaus elektros instaliacijos pertvarkymo darbus, turite pakartotinai informuoti tel. +370 660 01852, kad

Bendrovés darbuotojai apskaitos prietaisg uzplombuoty. Daugiau informacijos
www.eso.lt/lt/namams/elektra/skaitikliai-ju-prieziura-ir-tikrinimas/skaitikliu-prieziura/kaip-nuimti-ir-uzdeti-
plomba.

3.4.4. Norint prie vidaus elektros instaliacijos, prisijungti rezervinj elektros energijos 3altinj praSome
vadovautis Bendrovés tinklalapyje pateikiamomis rekomendacijomis, pladiau skaitykite
www.eso.It/lt/verslui/elektra 99/ka-daryti-dingus-elektrai-ar-pastebejus-itampos-
svyravima/rekomendacijos-rezervinio-saltinio-isirengimui.

3.4.5. Pateikus Rangovo aktg ir jsigaliojus sutarciai su pasirinktu elektros energijos tiekéju, Bendrové
jrengs elektros energijos apskaitos prietaisa.

3.4.6. Vartotojo leistinos naudoti galios suteikimas/padidinimas néra susijes su generuojamy Saltiniy
prijungimu, todél Sios leistinos naudoti galios suteikimo/padidinimo prijungimo sglygos, po jy jvykdymo,
nesuteikia garantijy elektrinés prijungimui prie Bendrovés skirstomojo elektros tinklo (toliau - tinklas).
Pazymime, kad elektriniy prijungimas vykdomas atskirais procesais, kurie apibréZti teisés aktais, ir
atskiromis prijungimo sglygomis, bei generacijos galia Gaminan€iam vartotojui tinkle rezervuojama tik
tuomet kai iSduodamos prijungimo saglygos elektrinés prijungimui. Gaminanciam vartotojui prijungimo
salygos iSduodamos vertinant jy iSdavimo metu visas prijungtas elektrines, kurios turi jtakg gaminancio
vartotojo prijungimui, bei kitiems gaminantiems vartotojams iSduotas prijungimo sglygas.

3.4.7. Kartais, pasiraSius elektros jrenginiy prijungimo prie Bendrovés elektros tinkly sutartj ir
sumokejus uZ paslauga, paaiSkéja, kad kliento objekto prijungimas prie elektros tinkly gali uztrukti
ilgiau nei tikétasi. Taip gali nutikti dél to, kad tuo paciu metu vykdomi Kiti susije projektai, apie kuriuos
jmoneé negaléjo zinoti, kai buvo pateikta jusy paraiSka. Mes stengsimés kuo grei€iau informuoti jus apie
galimus veélavimus ir pateikti naujg prijungimo terming. Atkreipiame démesj, kad elektros jrenginiy
prijungimo sglygos galioja vienerius metus, per kuriuos gali atsirasti naujy projekty.

3.4.8. Klientui, kurio elektros jrenginiai pirmg kartg jungiami prie Bendrovés elektros tinkly, per 30
kalendoriniy dieny nuo prijungimo paslaugos atlikimo (uzbaigimo) dienos nesudarius pirkimo-
pardavimo sutarties su elektros energijos tiekéju, pagal Bendrovés pateiktas sgskaitas - faktdras reikes

Klienty aptarnavimas Imonés rekvizitai

Informacija klientams Tel. +370 660 01852* AB ,Energijos skirstymo operatorius*
*Numeris apmokestinamas pagal kliento rySio Laisveés pr. 10, LT-04215 Vilnius, Lietuva
operatoriaus plano jkainius. El. p. info@eso.lt

Tel. (8 5) 277 7524 Juridinio asmens kodas 304151376
Faks. (8 5) 277 7514 PVM kodas: LT100009860612

El. p.: info@eso.It Registro tvarkytojas V| Registry centras

E. pristatymas 304151376

Bendrové tvarko Jisy asmens duomenis tik teisés aktuose apibrézZtais teisétais pagrindais. detalesné informacija apie Jisy asmens
duomeny tvarkymo salygas ir susijusias teises vieSai skelbiama Bendrovés interneto svetainéje www.eso.It
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kas ménesj atsiskaityti uz galios dedamajg pagal elektros energijos persiuntimo paslaugos kainas ir jy
taikymo tvarkg uz visg sutarties specialiose saglygose nurodytg naujai prijungiama leisting naudoti galia.

4. AB ,,Energijos skirstymo operatorius“ veiksmai jgyvendinant Objekto prijungima:

4.1. Laisvai Klientui ir Bendrovei prieinamoje vietoje jrengti reikiamo tipo komercines apskaitos spintas
su tranzitinémis dalimis (toliau - KS/KAS) su trifaziais ,C*“ charakteristikos automatiniais jungikliais,
parinktais pagal leistingjg galig, srovés transformatoriais, tenkinancius Elektros jrenginiy jrengimo
bendruyjy taisykliy 145 ir 149 punkty reikalavimus, bandymy gnybtynais ir elektros energijos apskaitos
skaitikliais. Klientui 320 kW galia turés bati suteikta per dvi apskaitas (2x160 kW).

4.2. Transformatorinés MT-30 0,4 kV skirstyklos prijungimo grupése Nr. 4 ir Nr. 5(derinti projektavimo
eigoje) jrengti saugikliy kirtikliy blokus su saugikliais.

4.3. KS/KAS prijungti nuo transformatorinés MT-30 0,4 kV skirstyklos laisvy prijungimo grupiy Nr. 4 ir
Nr. 5 (derinti projektavimo eigoje). Prijungimui jrengti ne mazesnio kaip 240 mm2 skerspjivio kabeliy
linijas.

4.4. Elektros grandingje atlikti trumpujy jungimy skaiciavimus ir parinkti apsaugas pagal selektyvuma.

5. Kita informacija

5.1. Elektros energijos prijungimo procesg galite stebéti AB ,Energijos skirstymo
operatorius” savitarnos svetainéje, kurig rasite www.eso.lt, skiltyje.

Daugiau aktualios informacijos dél elektros jrenginiy prijungimo tolimesniy zingsniy bei kity AB
»Energijos skirstymo operatorius* teikiamy paslaugy galite rasti www.eso.It arba kilus papildomiems
klausimams Jums gali padéti Jisy asmeninis vadybininkas, kurio kontaktus rasite prisijunge prie savo
paskyros savitarnos svetaingje, kurig rasite www.eso.lt.

Skambuciai apmokestinami pagal Jisy pasirinkto rySio operatoriaus taikomg tarifg ar mokéjimo plana.

Klienty aptarnavimas Imonés rekvizitai

Informacija klientams Tel. +370 660 01852* AB ,Energijos skirstymo operatorius*
*Numeris apmokestinamas pagal kliento rySio Laisveés pr. 10, LT-04215 Vilnius, Lietuva
operatoriaus plano jkainius. El. p. info@eso.lt
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1. Project overview

1.1. INGESCO Calculus

The INGESCO Calculus software is a tool that aims to calculate the risk index of damage caused by lightning and its effects.
The objective is to determine the required level of protection and the protection measures to be implemented to reduce the
risk to levels in accordance with the regulations.

The content of the project report has been generated from the information provided by the user or provider of the data.

INGESCO Lightning Solutions offers you technical advice to complete the resulting report. nd/or its insurance companies and
guarantees of Dena Desarrollos S.L. and its claims about any other third-party insurance company.

1.2. Site details

Pastato augalams auginti - Siltnamio (Zemés Ukio pastato paskirties grupés) statybos ir Kito (sporto paskirties) inZinerinio
statinio (unik.nr. 4400-4778-0729) rekonstravimo, Studenty g. 7, Alytus, Alytaus m. sav., projektas is located in Alytus
(Lithuania) at the coordinates: Latitude: 54.4015502 Longitude: 24.0665793,
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Image 1: Location of building or structure
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1.3. Reference standard

International standards

IEC 62305-1:2010:
IEC 62305-2:2010:
IEC 62305-3:2010:
IEC 62305-4:2010:
IEC 62561-1:2017:
IEC 62561-2:2018:
IEC 62561-3:2017:
IEC 62561-4:2017:
IEC 62561-5:2017:
IEC 62561-6:2018:
IEC 62561-7:2018:

Protection against lightning - Part 1: General principles.

Protection against lightning - Part 2: Risk management.

Protection against lightning - Part 3: Physical damage to structures and life hazard.
Protection against lightning - Part 4: Electrical and electronic systems within structures.
Requirements for connection components.

Requirements for conductors and earth electrodes.

Requirements for spark gaps.

Requirements for conductor fasteners.

Requirements for earth electrode inspection housings and earth electrode seals.
Requirements for lightning strike counters.

Requirements for earthing enhancing compounds.

IEC TS 62561-8:2018: Requirements for components for isolated LPS.

IEC 62793:2016: Protection against lightning -Thunderstorm warning systems.

IEC 61643-11:2011: Low-voltage surge protective devices - Part 11: Surge protective devices connected to low-
voltage power systems - Requirements and test methods

IEC 61643-22:2015: Low-voltage surge protective devices - Part 22: Surge protective devices connected to
telecommunications and signalling networks - Selection and application principles.

IEC 61643-31:2017: Low-voltage surge protective devices - Part 31: Surge protective devices connected to the D.C.
side of photovoltaic installations - Requirements and test methods.

IEC 61643-32:2017: Low-voltage surge protective devices - Part 32: Surge protective devices connected to the D.C.
side of photovoltaic installations - Selection and application principles.

Other applicable standards:

e NFPA 780:2020: Standard for the installation of Lightning Protection Systems.

e NF C 17-102:2011: Protection of structures and open areas against lightning, lightning protection systems with early
streamer emission systems.

e NP 4426:2013: Protection against atmospheric discharges - systems with non radioactive ionising device.

Spanish standards:

UNE 21.186:2011: Protection of structures, buildings and open areas by means of lightning protection systems with
early streamer emission systems.
CTE DB SUA-08:2010: Technical Building Code (Protection against the risks due to the effects of lightning) with

comments of 2018.

UNE-EN IEC 62793:2019: Lightning Protection. Storm detection systems.

Spanish Official State Gazette: Prevention of Occupational Hazards - Royal Decree 1215/1997: establishing the
minimum health and safety provisions for the use of work equipment by workers.

Spanish Official State Gazette: Prevention of Occupational Hazards - Royal Decree 614/2001 of 8 June on the
minimum provisions for the protection of the health and safety of workers against electrical hazards.

REBT-2002: Low Voltage Electrotechnical Regulations

UNE-EN 62305-1:2011.: Lightning protection Part 1: General Principles

UNE-EN 62305-2:2012: Risk management

UNE-EN 62305-3:2011: Physical damage to structures and life hazard

UNE-EN 62305-4:2011: Electrical and electronic systems within structures

UNE-EN 62561-1:2018: Requirements for the components of lightning protection systems (LPS) Part 1: Requirements
for connection components

UNE-EN IEC 62561-2:2018: Requirements for conductors and earth electrodes

UNE-EN 62561-3:2017: Requirements for isolating spark gaps

UNE-EN 62561-4:2018: Requirements for conductor fasteners

UNE-EN 62561-5:2018: Requirements for earth electrode inspection housings and earth electrode seals

UNE-EN IEC 62561-6:2018: Requirements for lightning strike counters (LSC)

UNE-EN IEC 62561-7:2018: Requirements for compounds that improve earthing.

4
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1.4.Introduction

Atmospheric electrical activity, and especially cloud-to-ground lightning, poses a severe risk to persons, structures and
equipment. International standard IEC 62305-2 lays down the risk calculation depending on whether the lightning strikes the
structure directly or indirectly, distinguishing four possible sources of damage or harm (see image 2):

S1: flashes to the structure

S2: flashes near the structure

S3: flashes to a line connected to the structure

S4: flashes near to a line connected to the structure

Source of damage:
€D Flash to the structure

@ Flash near to the structure ©
Flash to the service o ﬁ
connected to the structure

Flash near the service i
connected to the structure l"%ta L1 E - -

)

m

=
1

1
1
1
1
| 4]
L I
1
1
1 O
Services 1 1
4 1
1
/ F v 1 [
/ matal / fpower 1 ]
____________ /
/ 1 1
Signal line of information l"ea"“'"g Power line of low voltage = =
technical network = energy technical network

Image 2: Sources of damage or harm
The aforementioned sources (S1, S2, S3 and S4) may cause three types of damage or harm:

e D1: harm to living beings
e D2: physical damage
e D3: failures of electrical and electronic systems

Depending on the types of damage or harm, the following types of losses are assessed:

L1: losses of human lives

L2: losses of public services
L3: losses of cultural services
L4: losses of economic value

The probable annual average losses to a structure or service vary, depending on:

e The annual number of atmospheric discharges affecting the structure or service.
e The probability of damage or harm due to an atmospheric discharge.
e The average cost of the corresponding losses.

The risk R being the value of the probable annual average losses.

R,: Risk of loss of human lives

R,: Risk of loss of public service
R,: Risk of loss of cultural heritage
R,

[ )
[ ]
[ ]
° Risk of loss of economic value
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When conducting the risk assessment and in order to reduce the risk of damage or harm caused by lightning discharge,
three types of protective measures may be implemented:

e External protection
e Internal protection
e Preventive protection

1.4.1.External lightning protection

The purpose of external lightning protection is to capture and channel direct lightning strikes, safely conducting the
discharge to the earthing system and thus protecting buildings, structures and people. This protection may be made up of
different capture systems.

ESE (early streamer emission) protection systems emit a flow of ions towards the thundercloud, generating an upward
streamer to capture the current from the lightning discharge. The early triggering of such systems provides protection for
both structures and sizeable open spaces, unlike conventional air rods, which provide protection only for structures.

1.4.2.Internal protection

Surge protective devices (SPDs) are designed to protect electrical and/or electronic equipment connected to the power or
telecommunications networks, as well as any people who are in the building, from the surge voltages that can occur when
there is a lightning strike.

Surge voltages are very high-amplitude, very short-lived spikes in voltage that can cause serious damage to sensitive
equipment, line breakages and the premature ageing of components.

The magnitude of the surge voltage depends on several factors, including:

the characteristics of the line (shielded or unshielded, buried or aerial)
the proximity of the lightning strike

the existence of a transformer

the amperage of the lightning strike, etc.

The effect of the surge voltage on personal safety and on installations and equipment, as well as on service continuity, may
vary depending on:

e The coordination of equipment insulation.
e The specifications of the surge voltage protection equipment, its installation and location.
e The existence of an adequate earthing network for the dissipation of lightning strike currents.

1.4.3.Preventive protection

This preventive protection is a complementary measure to reduce the risk of physical damage. It is achieved using
thunderstorm detection systems. These systems make it possible to carry out preventive actions before the start of lightning
strikes and raise alerts or carry out actions on equipment and people in accordance with a pre-established thunderstorm
emergency plan.

The combination of a design of external and internal protective devices together with a thunderstorm warning system
provides a comprehensive and complete protection system.

According to the international standard IEC 62793:2020, storm detectors can be classified according to their technology and
the type of measuring they do. They are classified in:

¢ Local Detector (Electrical field sensor): Detects the storm during its whole life cycle, from phase 1 to phase 4. In
the norm from 2016 this type of system was known as a class A detector.
¢ Lightning location system (Electromagnetic pulses detector): Detects Cloud-Ground Lightning and Cloud-Cloud
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The four stages of a thunderstorm are:

e Stage 1 (initial stage): cloud electrification stage. An electrical field forms that can be measured from the ground

e Stage 2 (growth stage): the first lightning activity starts within the cloud (IC) or between the cloud and the ground
(CG)

e Stage 3 (mature stage): presence of both cloud-to-ground (CG) and intra-cloud (IC) lightning

e Stage 4 (dissipation stage): characterised by a reduction in the number of IC and CG discharges and a reduction in
the electrostatic field value to one corresponding to good weather

Preventive systems act directly on the calculation of the protection level, reducing the risk and minimising the probability
(P;,) that a lightning discharge will cause harm to living beings (IEC 62305-2, Annex B, Table B.1).
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2. Risk assessment and calculation of efficiency level

2.1.Calculation parameters

Dimensions of structure

Length of structure L (m): 36.00
Width of structure W (m): 22.00
Height of roof plane h (m): 7.00

Height of greatest roof protrusion h' (m):

Characteristics of structure

Risk of fire and physical damage r;: Low
Type of building: Metal framework
Location of person: Inside and outside

Environmental risks: No

Environmental influences

Location of structure C,: Surrounded by higher objects

City: Alytus

No. of storm days t;: 20.00 number of thunderstorm days/year
Environmental factor C.: Urban

Type of ground or surface:

Electrical power lines
Line installation factor C: Buried
Existence of MV/LV transformer C.: LV power

Type of internal cabling K.;: Unshielded cable - no routing precaution in order to avoid loops
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Loss types

Type 1 - Losses of human lives

Special risks to life h,;: None
By fire L,: Industrial, commercial

By surge voltages L,;: Others

Type 2 - Losses of essential services

By fire L,: None

By surge voltages L,,: None

Type 3 - Losses of cultural heritage

By fire L;: None

Type 4 - Financial losses
By fire L;,: Others
By surge voltages L,,: Hospital, industrial, office, hotel, commercial

By step/touch voltage L,,: None
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Image 3: Isokeraunic map

2.2.Capture areas and frequency of dangerous events
per year

e Equivalent capture area of structure (A,): 4613.442360233099 m’
e Capture area near structure (A,): 843398.1633974483 m’

e Capture area of line (A): 40000 m’

e Capture area near line (A)): 4000000 m?

Number of dangerous events in structure (N,): 0.0023067211801165496 events/year
Number of dangerous events near structure (Ny): 1.6867963267948964 events/year
Number of dangerous events on line (N,): 0.004 events/year

Number of dangerous events near line (N,): 0.39999999999999997 events/year
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2.3.Risk calculation:

Type 1 - Losses of human lives

Rl = RAl + RBl + Rc1 + RMl + RUl + Rv1 + RWl + RZl

Risk of harm to living beings inside and outside a structure caused by direct

lightning strikes on the structure: B

Ra: Np X Py x L,

Risk of physical damage by fire in a structure caused by direct lightning

Rex No X Py X Ley strikes on the structure: e
R, N, x P, x Ly, Risk of |nlternal systems failures caused by direct lightning strikes on the 0
structure:
Risk of internal systems failures caused by indirect lightning strikes on the
Ru: Ny X Py X Ly, ) 0
structure:
R,, N, X P, X Ly, Rlsk of harm to living pgmgs |n§|de and outside a structure caused by direct 0.0000004
lightning strikes on utility lines:
R, N, X P, X Ly, IFi{rlfeks-Of physical damage by fire caused by direct lightning strikes on utility 0
Ry, N X Py X Ly; Il?rﬂ(s?f internal systems failures caused by direct lightning strikes on utility 0
R, N X P, x Ly, Il?rli(s?f internal systems failures caused by indirect lightning strikes on utility 0
Type 2 - Losses of essential services
RZ = RBZ + RCZ + RMZ + RV2 + RWZ + RZZ
Rs; Npx PgxLg Risk of physical damage by fire in a structure caused by direct lightning strikes on the structure: 0
R NpxP.xLg Riskof internal systems failures caused by direct lightning strikes on the structure: 0
Rw: NuXxPyxLy Riskofinternal systems failures caused by indirect lightning strikes on the structure: 0
Ry N_xP,xL, Riskof physical damage by fire caused by direct lightning strikes on utility lines: 0
Rw. N_xPy XLy, Riskofinternal systems failures caused by direct lightning strikes on utility lines: 0
Rz, N xPy,xL, Risk of internal systems failures caused by indirect lightning strikes on utility lines: 0
Type 3 - Losses of cultural heritage
R; =Rg + Rys
Res Np X Py X Lg; Risk of physical damage by fire in a structure caused by direct lightning strikes on the structure: 0
Ry: Npx P, xLs Risk of physical damage by fire caused by direct lightning strikes on utility lines: 0
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Type 4 - Financial losses

Ry =Ru + Ry + Ry + Ryy + Ryy + Ry + Ryy + Ry

RA4

Np X Py X Ly,

Np X Pg X Lg,

Np X PC X Lg,

Ny X Py X Lyg

N, X Py x Ly,

N, X Py x Ly,

N, X Py X Lyg

N, X P, x Ly,

Risk of harm to living beings inside and outside a structure caused by direct
lightning strikes on the structure:

Risk of physical damage by fire in a structure caused by direct lightning strikes
on the structure:

Risk of internal systems failures caused by direct lightning strikes on the
structure:

Risk of internal systems failures caused by indirect lightning strikes on the
structure:

Risk of harm to living beings inside and outside a structure caused by direct
lightning strikes on utility lines:

Risk of physical damage by fire caused by direct lightning strikes on utility lines:

Risk of internal systems failures caused by direct lightning strikes on utility
lines:

Risk of internal systems failures caused by indirect lightning strikes on utility
lines:

2.3.1. Risk summary table

CALCULUS by INGESCO

0.000000230672118012

0.000023067211801165

0.000468554535220805

0.0000004

0.00004

0.0004

Tolerable risk R, Risk Ryorai= Rp+R,
Type 1 - Losses of human lives 1.0e-05 6.306721e-7
Type 2 - Losses of essential services 0.001 0.000000e+0
Type 3 - Losses of cultural heritage 0.0001 0.000000e+0
Type 4 - Financial losses 0.001 9.322524e-4

The maximum tolerable risk is described in international standard IEC 62305 - 2, chapter 5.3, table 4. Any total calculated
risk value must be lower than the values laid down by the standard; if not, greater or additional measures must be applied to
reduce this value to a level lower than the tolerable risk level.

12
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2.4. Protective measures implemented

Protective measures

Class of LPS P,: Level of protection No LPS

Probability that a discharge on the structure will cause physical damage Py
Structure not protected by an LPS 1
Protection level IV 0.2
Protection level Il 0.1
Protection level Il 0.05
Protection level | 0.02

Fire protection r,: No provisions
Surge voltage protection SVP: LPL No provisions

Additional protective measures P,: No protection measures

The protection level having been calculated according to standards IEC 62305-2, UNE 21186 and NFC 17102, it is concluded
that Pastato augalams auginti - Siltnamio (zemés Tkio pastato paskirties grupés) statybos ir Kito (sporto paskirties)
inzinerinio statinio (unik.nr. 4400-4778-0729) rekonstravimo, Studenty g. 7, Alytus, Alytaus m. sav., projektas requires the
following protective measures:

Buildin External Lightning Internal Surge Voltage Fire Protection Additional protection
9% | protection System Protection System System measures

Level No LPS LPL No provisions No provisions No protection measures
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2.5.Determination of protective measures

2.5.1. External lightning protection

For the case in hand, it is not necessary to install external lightning protection systems. Even so, it is always recommended
to install one

2.5.2. Internal surge voltage protection

For the case in hand, no provision has been made for the installation of internal surge voltage protection. Even so,
depending on the type of equipment, it may be advisable to install surge voltage protection.

2.5.3. Fire protection.
For the case in hand, no provision has been made for measures to protect against and prevent fires.

2.5.4. Additional measures.

For the case in hand, no provision has been made to install additional measures to reduce the probability P;,.Even so, it is
advisable to have, as a minimum thunderstorm warning systems for potentially dangerous areas.
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3.Design of the installation

3.1. External lightning protection system

A lightning protection system (LPS) installation comprises three distinct parts:

Capture system: This will be made up of one or more ESE-type air terminations (according to standards NF C
17-102:2011 / UNE 21186:2011), the role of which is to capture the lightning discharge.

These components are used as capture systems, whose function is to receive and withstand the impact of the lightning
strike.

Down conductors: The purpose of these is to interconnect the capture system with the earthing system, so that in the
event of a lightning strike, the current from it is able to flow safely and reliably with no sparks and without causing fires.
It is recommended to connect aerials and metal masses on the roof of the building to the conducting network, in order
to ensure correct equipotential bonding of the system, as recommended in current standards.

Earthing system: This part of the LPS dissipates and neutralises the discharge from the lightning strike without
producing dangerous increases in the ground voltage. The design of earth terminations is of the highest importance,
given the high-frequency nature of the current from the lightning, which can lead to earthing systems having high
impedance.

3.1.1.Capture system

This

is made up of air terminations with early streamer emission (ESE) systems (INGESCO PDC), located on the external face

of the building and on parts of it that protrude higher, in a position 2 metres higher than any structure or component that it
protects.

The ESE head is screwed in place by means of an adapter piece which is used to connect the cable and secure it to the mast.
The ESE head is made of brass and it is secured using machine screws.

The mast is made of galvanised steel and must be secured to the structure using anchor plates or masonry anchors, or using
horizontal brackets/anchors on the roof or floor, depending on the characteristics of the structure.

The area protected by an ESE is delimited by a surface of revolution defined by the radii of protection corresponding to the
different heights h used and whose axis is the same as that of the ESE (see image 4).
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where:

hn is the height of the ESEAT tip over the horizontal plane through the furthest
point of the object to be protected

Ropn is the ESEAT protection radius to the considered height h,.

Image 4: Radius of protection of an ESE
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In a 3D view, the volume of protection of an ESE is that shown in image 5

b

Buemzn
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]

Image 5: Coverage of an ESE-type lightning rod according to standard UNE 21186:2011

To calculate the volume of protection of an ESE lightning rod, the standard uses two different formulas depending on the
height (h) over which we want to calculate the radius of protection:

*Om=h<2m No coverage.

a)2ms<hs<5m Rp=m

bhz5 Rp= \ [(2+r+h)-(n9)] + [A~(2~r+D)]

Where:

e h = the height of the structure to the head.

e r = the radius of the notional sphere; this value is predetermined by the standard, varying in accordance with the level
of protection (see table 1).

e A: This is the head's early triggering time; the standard defines 60 us as the maximum value.

Level of protection Radius of rolling sphere

| 20m
Il 30m
0 45 m

v 60 m

Table 1: Radius of notional rolling sphere according to level of protection

3.1.2. Conducting network

For the down conductors of the LPS, the materials shown in international standard IEC 62561-2:2018 may be used, 50 mm?
cross-section multi-strand bare copper cable or 30 mm x 2 mm copper strip being recommended.

The down conductor must be attached directly to the structure, with variations depending on the nature of the wall or roof.
For concrete or masonry walls, clamps with wall plugs shall be used. For metal structures, it is recommended to use clamps
with stand-offs and for flat or sloping roofs that cannot be drilled, concrete supports are recommended.

Clamps shall be fitted at a rate of three per metre of conductor.
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The minimum number of conductors for non-isolated installations shall be two down connectors to the earthing system
according to standards IEC 62305-3, NF C 17-102 and UNE 21186:2011. For isolated installations (posts, chimneys, etc.) just
one down conductor must be used.

Down conductors must be fitted with a protective tube extending for at least 2 m from ground level upwards, to protect
against mechanical damage.

3.1.3. Lightning strike monitoring system

It is also recommended to install a lightning strike monitoring system composed of INGESCO-type strike counters:

e CDR-11: recommended for installations using round- or cable-type down conductors.
o CDR UNIVERSAL: resettable counter, suitable for both round and flat conductors.
e CDR-HS: recommended for reticular meshes or metal structures.

For monitoring and for conducting relevant preventive maintenance after each discharge, as indicated in current standards,
the installation of a strike counter is recommended.

These are fitted at a rate of one per installation, regardless of the number of down conductors in the system. The counter
must be located in a visible location above the protection tube.

3.1.4. Earthing system

The main purpose of earthing systems is to limit the voltage with respect to earth that metal masses may have at any given
moment and to prevent dangerous potential differences, enabling fault or atmospheric discharge currents to discharge to
earth.

The earthing system of a lightning protection system is one of the most important parts of the installation due its role of
dissipating the electrical current from the lightning and all its energy.

The recommendations given in standards IEC 62305-3, NF C 17-102:2011 and UNE 21186:2011 state that earthing systems
must have low resistance (below 10 Q when measured at low frequency and isolated from any conductive element). The
dimensions of the earthing system depend on the ground resistivity p= (Q*m). There must be a earthing system for each
down conductor; there are two types of earthing system:

Type A earthing:

e Type Al
e Type A2

TYPE Al: This is formed by a radial earthing network (see image 6).

Image 6: Example of a type A1 earthing system: Three horizontal conductors,
50 cm deep and 7 to 8 m long.
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TYPE A2: This is formed by an arrangement of many interconnected earth rods in a line or triangle and separated by a
distance equal to at least their length (see image 7).

P B D: down-conductor
B: structure ground ring
P: lightning rod grounding

Image 7: Example of a type A2 earthing system.
The earth rods shall be connected by a conductor with the same characteristics and cross-section as the down conductor.

Type B earthing:
Ring electrode; this arrangement consists of a conducting ring in contact with the earth over 80% of its length. It may be

outside the building or be a foundation earth electrode. Each down conductor, in addition to being connected to the ring,
must also be connected to a horizontal electrode that is at least 4 m long, or to a vertical electrode that is at least 2 m long.
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3.2. Internal lightning protection system

If the calculation shows that the installation of an internal surge voltage protection system is optional, it is always
recommended to install a Type 1 (T1) protection system at the building's services connection point.

In accordance with the Statutory Technical Building Code (DB SUAS8), it is mandatory in Spain to install Type 1 surge voltage
protection systems at the connection point, in accordance with the technical requirements of the Low Voltage
Electrotechnical Regulations (ITC-BT-23).
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3.3. Preventive protection system

To reduce risks, it is necessary to use preventive measures, since the effects of direct or indirect lightning strikes are not
limited to property damage and can affect living beings.

It is recommended to install a local thunderstorm early-warning system of type PREVISTORM CLASS A, able to detect
every stage of thunderstorms as well as the increase or decrease in electrostatic field, thus providing a warning of imminent
lightning before it occurs.

The PREVISTORM® Thunderstorm Warning System continually measures and analyses changes in the electrical field of
the atmosphere. It can be used for monitoring the electrification of storm clouds, for generating early warnings and for
detecting lightning strikes in a radius of up to 20 km.

As indicated by the IEC 62793: 2020 standard, it is recommended to combine storm detection systems with alarm systems,
which warn us of the immediate risks of lightning strikes.

The PREVISTORM® system monitors the build-up of electromagnetic fields in clouds. The alerts generated by this system
provide an early warning of the increased risk of the occurrence of lightning discharges. This early warning provides a
valuable window of time in which to activate measures for the safety and protection of persons and property.

To improve preventive measures, the implementation of other atmospheric monitoring systems such as electromagnetic
pulse detectors is recommended. This way it will be possible to observe the evolution of the storm and avoid false alarms.
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Detection area of the Previstorm Thunderstorm warning system
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4. Description of materials
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ot imose _ne. oo s

1 101009 Lightning Rod INGESCO PDC 1

2 g 111011 1'1/4" @20 round adapter piece 1

3 114065 5.8m@1'1/2"+ @ 1'1/4 steel mast 1

4 z s 112158 Plate mast anchor V6 15 @1'1/4"-2" 2

5 115005 'T" Sleeve 1

6 116062 Spark gap 1

7 115097 35-120 mm? toothed flat cable terminal 1

8 117072 Cable Cu 50mm? ml

9 W 118109 M8 folding clamp for 50-70mm° cable 3 porm
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https://www.ingesco.com/es/productos/pararrayos-ingesco-pdc
https://www.ingesco.com/en/products/head-mast-adapter
https://www.ingesco.com/en/products/masts
https://www.ingesco.com/en/products/work-mast-anchor-set-mast-0
https://www.ingesco.com/en/products/connection-devices
https://www.ingesco.com/en/products/spark-gap
https://www.ingesco.com/en/products/conductors
https://www.ingesco.com/es/productos/conductores
https://www.ingesco.com/es/productos/conductor-redondo
https://www.ingesco.com/es/productos/conductor-redondo
https://www.ingesco.com/es/productos/conductor-redondo

CALCULUS by INGESCO

10 430019 Lighting counter CDR-11 1
11 m 119109 Galv. steel tube 2
12 % 256003 Safety sign 2
13 253058 PP earthing case and cover 2
14 250027 Equipot. bar of 3-terminal case 2
15 115104 Type C connection 2
16 254041 Quibacsol 10 kg 2
17 / 115001 35-70mm? to 95-120mm?/@14 linear connector 6
18 4 252124 (CCS 2000 @14mm grounding rod (254um) 6
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https://www.ingesco.com/en/products/cdr-11
https://www.ingesco.com/en/products/protection-tubes-and-profiles
https://www.ingesco.com/en/products/safety-sign
https://www.ingesco.com/en/products/grounding-cases-and-covers
https://www.ingesco.com/en/products/test-joint-registry-case
https://www.ingesco.com/en/products/connectors
https://www.ingesco.com/en/products/quibacsol-mineral-compound
https://www.ingesco.com/en/products/conductor-grounding-rod-connector
https://www.ingesco.com/en/products/grounding-rods
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OPREVISTORM

700501 PREVISTORM Thunderstorm Warning System
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https://www.ingesco.com/en/products/previstorm-storm-detector

CALCULUS by INGESCO

5. Legal notice

Dena Desarrollos S.L. is not responsible under any circumstances for direct and indirect, material or immaterial damages
occurred to the user or third parties as a result of the application of the proposed protection solution, which will be the sole
responsibility of the user or provider of the data.

The user or provider of the data waives any claim against Dena Desarrollos S.L. and /or its insurance companies and
guarantees of Dena Desarrollos S.L. and their claims on any other third-party insurance company.
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