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1. CucmeMa 371ekmpoCHadXeHUs




1 Cucmema 3nexmpocHadxeHus
11 Tekcmobasa yocmb

[Ina  3nexkmponumanus  Hobozo nugmobozo odopydobaqus Heodxodumo odecnedums  Bbod
3NEKMPO3HEP2UU U 303eMNeHUR B MOWuHHOE nNOMeuwleHue. 303eMNeHUE  3NeKMPOYcmaHoBok
NEpPeMeHHO20 U NOCMOAHHO20 mokob HanpaxeHuem do 1 kB B nupmax Moxem Ouimb BeinonHeHo no
00HoU u3 cnedyowux cucmem ucnondeud: TN-C, TN-S, TN-C-S, IT (cucmema TN-cucmema, B
KOMOpoU HeUumpanb UCMOYHUKA NUMAHUS 2AYX0 303eMAeHO, O Omkpeimble npoBoddawue yacmu
3nekmpoodopydobaHug  nupma  npucoeduHeHbl K 2AYX0303EMAEHHOU  HEUMPAAU  UCMOYHUKQ
nocpedcmBom Hynebeix 3auwumHbIX npobodHukoB).

B xunbix u odwecmbeHHbx 300HUAX NUMOHUE 371eKMPONpuUeMHUKOD donxHo BeinonHAmbCH om
cemu 380/220 B c cucmemod 3azemaeHust TN-S uau TN-C-S. 1937 (n. 7.113)

Mpu 3mom He donyckaomes (TOCT 33984.1-2023 n. 5.10.9):

-00beduHeHue Hynebelx 3a0wumHbX U Hynebbix padodux npobodHukob pasnuyHbix 2pynnobbix
NUHUU;

-nodkNioYeHUe Ha oduuu koHmakm Hynebozo padoyezo u HYnebozo 3auumHozo npobodHukab.

CeyeHue HYneboix pado4ux npobodHukob donxHo Beimb pabHo CeyeHuln (asHbix NpobodHuKab.

CeyeHue PEN-npoBodHukob donxHo Bbimb He MeHee ceyeHust N-npobodHukob u He MeHee 10 no
Meou Hesabucumo om ceveHus @asHuix npobodHukob. Cevenue PE-npobBodHukob, He Bxodawux B
cocmab kadens, donxHo BbiMb HE MeHee 2,5 NPU HOAUYUU MEXaHUYeckou 3auwumsl U & - npu ee
omcymcmbuu. CeveHue PE-npobodHukob donxHo pabHAMbCA CedeHul GasHbix npoboCHUKod npu
CeyeHUU nocnedHux 0o 16, 16 - npu ceyeHuu GasHbix npobodHukob om 16 0o 35 u 50% ceveHus
(a3sHbix NPoBoOHUKOD - Npu B0NMbWUX CEYEHURX.

3a3emneHue nupmobozo odopydobaHus HanpsaxeHuem 0o 48 B BknwoyumensHo Gonyckaemcs
BHINONHAML ~ MHOZ20XUNbHBIM -~ MeOHbIM  npobodoM  ceyeHueM He Menee 15, TlpedycMompems
omcoeduHEHUE 303EMABHUA MEMANAUYecKux KOHCMPUKUUU Kpbiwu doma (MonHueomBodoB U UHbIX
KOHCMPYKUUU) om WuHbl 3a3eMneHus nugmobozo odopydobaHus, npu 3moM HeodxoduMo u3becmums
npedcmabumens Bnadensua doma.

lumaHue nupma & xunom dome omHocumcs ko Bmopou  kamezopuu  HadexHocmu
3NeKMPOCHABXEHUS.

JnekmpocHadxeHue  ocywecmbums B coombBemcmbuu ¢ (11 256.1325800.2016
«[lpoekmupobaHue U MoHMax 3nekmpoycmaHobok Xunslx U odwecmberHslx 30aHuUy. 30Ka34uky
oBecnequmb numaxue nupma om ocHobHozo Bboda.

[lna 3nexmpuyeckux ueneu npegycMompems:

-0na ocbeweHus waxmsl nugma npoknadky kadeneu BBIMHz-LS 3x15 MM,

-0N9 nUMaHuUa po3emku 6ns NoCKK4eHUs 3nekmpouHcmpymMeHma BBl Hz-LS 3x2,5 mM?;

-0n9 NUMaHUS po3emku KaduHbl UCNOAL30BaMbL Wneug.

3nekmpocHadxeHue nugma ocywecmbums om [PU] kadenbHou nuHued muna BBl Hz-LS 5x6MM2
Mumaowuu kadens Becmu om 3nekMpuYeCKoz0 wuma no cywecmbywowuM KadenbHsM MPaccaM
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(donyckaemcs  MoHmax no  waxme Aupmal Kk 3oHe  ycmadobku BBodHozo ycmpoucmba,
pacnonoxeHHozo B MawuxHoM noMeweHuu. [lumadue ocywecmbBumbs  Yepe3  abmomamuyeckud
BbikNio4amens € pe2ynupyemMsiM MokoM ycmaHobku He MeHee 25A.

MoHmax kadenbHblx NUHUU BeinonHumb B 20@pupobaqHbix mpydax [1BX.

[ooKnio4eHue UHXeHepHozo odopydobaHus nugmobou ycmaHobku, Bxodswezo B komnaekm
nocmabku: 3nexkmpocHadxeHus, cuzHanusauuu u cha3u, b coombemcmbuu C mexHu4eckuM 3a0aHUEM
30K034uka Ha npoekmupobaHue ocyuwecmbnsemcs no Mecmy, K cywecmbByiowuM cemam  30aHUS.
KadenbHble NUHUU 0onxHbl BeiNoAHAMBLCA mak, 4modsl B npouecce MoHM@xa u 3kcnAYamauuu Bbino
ucknio4eHo Bo3HukHoBbeHUe B HUX OnACHbIX MEXAHUYeCKUX HanpsxeHuu u nobpexdeHuu, dna Yezo:

-kadenu 0onxHel BbiMb UYNOXEHbl C 30naCOM N0 0nuHe, 0OCMAMOYHBIM 0N9 KOMNEHCauuu
B03MOXHbIX MeMnepamypHbIX  deqopMauuu CaMuX Kadeneu U KOHCMPUKUUU, N0 KOMOPLIM  OHU
NPpUNOXeHs, Uknadeibams 3anac kadens b Bude koneu (Bumkob) 3anpewaemcs;

-Kadenu, NPUNOXEHHblE 20pU30HMANLHO N0 KOHCMPUKUUAM, CMEHaM, NEepekpeimusM U mn.
donxHbl BbiMb XECMKO 30KpenneHsl B KoHeYHbIX MoYkax, HenocpedcmbeHHo y koHUeBbix 3adenok, C
00eux cmopoH u32udob u Y coeduHUMENBbHLIX U CMONOPHbIX MYGM;

-Kkadenu, NPUNoXeHHsle BEpMUKANLHO N0 KOHCMPYKUUAM U CMEHaM, 00NXHbl ObiMb 30KPen/eHsl
mak, 4Ymodsl Obina npedombpauieHa degopmauud 000M04EK U HE HOPYWONUCh COECUHeHus xun b
Mypmax nod deucmbuem codcmbenHozo beca kadeneu;

-kadenu donxHel npuknadeibamsCs HA paccmosHuu, npedombBpawanulieM Hazpeb kadeneu Buiwe
donycmumozo, Npu 3moM donxHa npedycmampubambcd 3awuma kadeneu om npopuiba  2opsuuX
Bbewecmb b mecmax ycmarobok 3adbuxek u GnaHuebbix coeCuHeHuU;

-kadenu, pacnonoxeqHsle B Mecmax, 20e BO3MOXHbl MexaHuyeckue nobpexdeHus, CONXHbI
ObiMb 3auiuleHsl No Beicome Ha 2 M om ypobHs nona unu 3emnu;

-paduyckl  BHympenHeu kpubou u3zuda kadeneu 0ONXHB UMEMb NO OMHOWEHUD K UX
HOPYXHoMY duaMempy KpamHOCMU He MeHee YKa3aHHbIX B CmaHdapmax unu mexHu4eckux ycnobusx
Ha coombBemcmbyloulue Mapku kadeneu.

CeyeHue numanuiezo kadens BuidpaHo no ycnobuio Hazpeba 0nAUMENbHBIM PacYeMHbIM MOKOM U
npobepeHo no donycmuMou nomepe HanpsxeHus (8%) Ha 3axumax nompedumens u ycnobuwp
cpadameibaHUA 3aulumsl 0m 0CHOMO3H020 Moka K3 Ha 3emni. [ladeHue HONPAXEHUS HO 30XUMOX
nompedumens ydobnembopsem mpedobanuam (M 256.1325800.2016, PO 34.20.185-94, TOCT P
50571552-20M

[ins ypabHubaHus nomenuuanob (MY37 n. 7.187) Bce docmynHbie NpUKOCHOBEHU, OMKpPLIMBbIE,
npobodawue vacmu 3nemeHmob odopydobaHus coeduHums C wuHou PE, Ha BBode npobodHukoM
ceyeHueM Tx6MM2,
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Puc. 5113 MpuHuunuansHas cxema nepbuyHbx CoeduHeHuU

1 — 303emMaumens Hedmpanu (cpedHed MOYKU) UCMOYHUKO NUMAHUS;

2 — OMKpbiMble npobodsduiue Hacmu

Bce 3nekmpoodopydobaHue nugmobbix  ycmaHobok ConxHo Obimb  303eMNeHC. 303eMNeHUID
nodnexam Bce Memannudeckue 4aCMU AUGMA, KOMOPblE MOZYM 0KA3aMbCH NOd HANPSAXEHUEM
Bcnedcmbue  HopyweHust  u3onAuuu.  Bce o 3neMeHmsl  Aaudma  303eMAsSMb - NOPANNENLHO
nocnedobamensHoe 3a3eMneHue HedonycmuMo.
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1.2 Ocbewerue waxmsl

[laxma nupma donxHa Obimb 080pycobaHa CMAUUCHAPHEIM 3MEKMPUYECKUM ocbeuleHueM,

odecnequbaowum npu npobedeHuu padom no mexHudeckomy odcnyxubaHuln ocbeweHHoCmb He
MeHee 50 nk B M HaO kpbitied KaduHsl U NonoM NpuamMka daxe npu Bcex 3axkpsimelx dbepsx.

KpauHue annapamsl ocbeweHus ycmaxabnubaomcs Ho paccmosHuu He Bonee 500MM om

CaMOU BepxHeu U CaMoU HUXHEU MOYeK Waxmel.
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Pacyem konuyecmba chemunbHukob B waxme:
N= SnxEnxKs =11
KxF
2de S, - nnowads waxmel (Beicoma x 2nydunal, M%;
E. - mpedyemas ocbeujenHocms (507K,
K3 - K03duuueHm 3anaca, yqumsibapwuu 3ansineHHocmbs cbemunbHukob u
u3Hoc ucmoyHuka cbema B npouecce 3kcnayamauuu-12;

K - ko3pguuuesm ucnonb3obaHus chemunbHuka-0,6 (ycpedHeHHoe 3HO4eHue);

F - cbemobou nomok namnel min 450nM Gng niodbix Aamn.
Pacyem ceyerus npoboda no waxme 0ns ocbeuleHus:

Nosw = NXxN=11x150= 1650 Bm = 1,65 kBm,

20e Ny, - 00Was MowHoCmb nompedneHus 3nexkmpo3Hepzuu, Bm;
n - konu4ecmbo namn ocbeweHus, wm;
N - MowHocmb nompedneHus 31eKMpo3Hepzuu, Bm.

CoznacHo madnuue 2 nodxodaulee ceveHue mokonpobodaweu xunsl npuHuMaemcs pabHeiM 15 MM2

Tadnuua 5.2.1

CedeHue MedHble xunsl npobodab u kadeneu
mokonpobodauleu HanpaxeHue, 220 B Hanpsixerue, 360 B

XUNbI, MM? Tok, A MowHocmb, kBm Tok, A MouwHocmb, kBm
15 9 L 6 105
25 27 59 25 165
L 38 8,3 30 19,8
6 L6 10,1 L0 26k
10 70 4 50 330
16 85 18,7 5 k95
25 115 253 90 594
35 135 29,7 115 5.9
50 75 385 L5 95,7
0 215 LT3 180 118.8
9% 260 572 220 45,2
120 300 66,0 260 176
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1.3 OcBeweHue MOWUHHO20 NOMEWEHUS

MawuHHoe noMeweHue ConxHo Obmb  000pycoBaHO  CMAUUCHAPHBIM  3NEKMPUYECKUM
ocbeuweHuem, odecneyubaouwum ochbewieHHocmb He MeHee 501k Ha ypobHe nona.

30Hbl pasmeuleHus odopydobaHus B MQWUHHOM NOMEUWeHUU U 820 MexHU4eckozo odcnyxubaHus
donxHbl  dbiMb  0BeCnedveHbl  CMAUUOHapHOU — ocBemumensHou — annapamypou.  OcbBeuleHHocmb
oBopydobaHus donxHa Beimb He MeHee 200 7K.

Pacyem konusecmba namn ocbeweHus 019 MOWUHHOZO NOMEWEHUS:
N=(Ax BxFxK/E,="04uwm,
20e N - konuyecmbo namnodek, wm.;
A - 0nuHO NOMEWEHUS, M.;
B - wupuHa nomeweHus, M.;
F - 3000baemas ocbewerHocms, /1;
K - Ko3dh@uuueHm ompaxeHus-2;
En - cbemobol nomok, /M (1 Bm. - 50-100 /Im).

[pedycmompems ocbeuleHue neped Bxodom B MawuHHOE NOMeUleHUE.
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14 3ameHa cunobozo kadens

3aMeHy numawowezo kadens npobodumb om  2nabHoz0  pacnpedenumensHozo wuma 0o
bBooHozo ycmpoucmba b MawuHHOM NoMeweHuu nugma.

B 3nekmpowumobol ycmaqobums abmomamuyeckut BBod pesepba (ABP). Om ABP do [PLUI
nponoxumb cunobou kadens BBIH2-LS 5x10MM2 [lpousbecmu nodknpYeHue numanpuwiezo kadens K
ABP co cmopoHsl nudma.

[lna npoknadku cunobozo kadens u kadenst ocbeweHus donyckaemcd ucnonb3obams cmbon
waxmsl. o MM cunobou kadens u kadens ocBewleHus donxHel Obimb  nNpobedeHsl B 2udkou
20¢pupobaHHou mpyde U 3akpennedsl € ydemom omcymcmbus npobucob. o nugmobou waxme
cunobou kadens npobodumca B mpydax 2nadkux xecmkux, no nodbany donyckaemcs Becmu Bes

200pbl.
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KM1 <§ <§ KM?2
ABP
| HommBanbHbIH

| CE308 S34.746.0A. O6o3HaueHne | HammeHoBaHHe oK. A

P W QYUVLEFZ SPdsD °
ABTOMATHICCKHH
1QF, 2QF BBIKJIFOYATENb 63

¥ # # BA47-29 3P

FCYERY
g g8 a8 KMI1, KM2 Konrakrop 65
g2 ga g1 KMU-46512
g £=x gl=
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Puc. 5141 TlpuHuunuanbHas cxema nepBuyHbIX CoeCUHeHUU
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Cneuudukauus odopydobaHus

[o3. HaumeHobaHue u Tun, Mapka, Kod | MNoc- | EC. | Kon-bo [Mac-| lMpume-
MeXHU4eCKas 0003Ha4eHue npo- | mab- | usm. Ca | YaHue
XOpOKMepuCmuKka duk- | WUk 1 ed,
uuu K2
1 2 3 L 5 6 ] 8 9
Ocbewerue waxmsl
1. [Kadens cunobou c MedHeiMu  [BBIH2[AJ-LS 3x15-660 M 612
Xunamu
2. |ChemunbHuk cbemoduodheil | IBIT-8W Wwm. 1
LOOGCK, 700 /M, IP 65
3. |Kopooku ombembumensHeie C |6 buibodob, duamemp 20 wm. 1
kadenbHeIMU BBodamu MM), pasmepsl 80x80xL0
MM, uBem cepeil
L. |Boknovamenu Mapka A16-051 wm. 1
00HOKNaBUWHbIe §ng
omKpeimou npobodku
OcbeweHue MOwuHHOZO NOMewleHuUs
5. | Tpyodsl 2ubkue nezKUe, u3 M 6,63
20(pupobaHHble camosamyxapuwezo [1BX,
C npomaxkol,
HOMUHO/bHbIU CuaMemp
20 MM
6. [Kadenb cunobou € meOHbMu  [BBI H2[AJ-LS 3x2,5-660 M 153
Xunamu
7. |Kadenb cunobou c mMedHuiMu  [BBIH2(A)-LS 3x15-660 M 51
XUnamu
8. |CBbemunbHuk cbemoduodneil |[BM-12W wm. 5
(000K, 900 /M, IP 65)
9. |Kopodku ombembumensHbie ¢ |6 beibodob, duamemp 20 wm. 5
kadensbHbMU BBodamu mM), pasmepsl 80x80x40
MM, uBbem cepsil
10. |Beiknioyamenu Mapka A16-051 wm. 3
00HOKNabBUWHbIe §ng
OmKpeImou npobadku
11. [Po3emka omkpeimou wm. 1
npobodku 0byxzHe3dHsle C
303EM/IEHUEM
12. [Wum pacnpedenumensHeiu  [UIPH-T1-2-1P30 wm. 1
HabecHou nnacmukobeit Bensiu
13. |Boknioyamens P, 16 A L5 KA, wr. 2
abmoMamuyeckuu Xapakmepucmuka C
16. [BPY 8-1H-003 ¢ 3 OTX. wm. 1
ABT./Cuemyuk
(E308 S34.746.0AQYUVLFZ
SPdsD
[o3. HaumeHobaHue u Tun, Mapka, Kod | Moc- | EC. | Kon-bo [Mac-| [Mpume-
MeXHU4eCcKas 0003Ha4eHUe npo- | mab- | usm. CQ | YaHue
XOpaKMepucmuka dyk- | wuk 1 ed,
uuu K2
1 2 3 L 5 6 i 8 9

Cunobou kadens

Nam.
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15. [Tpydel 2udkue nezkue, U3 M 2,0k
20(pupobaHHLIE camo3amyxawulezo MBX,
C 30HJOM, HOMUHQ/HbIU
duamemp 32 MM
16. [Kadens cunobou ¢ MedHeiMu  [BBI H2[AJ-LS Sx6Mk-660 M| 394k
Xunamu
17, [Tpydel z2nadkue xecmkue nezkue, u3 M 30
camo3amyxawulezo [1BX,
HOMUHQ/bHbIU BuaMemp
372 MM

Nam.
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Cneuugukauus odopydobaHus BPY 8-1H-003(LLAN) (c 3 omx. abm.)
Mo3. HaumeHobaHue, Mopka Mamepuana, Xapakmepucmuka tEd. | Kon-bo |llpume-
U3M. YaHUe
1 2 3 L 5
1 {Kopnyc Memanaudeckud WMM-3-0 Y2 PS4 wm 1
2. | ABmomamuyeckud Beiknoqamens BALT-29 1P 16A &5kA x-ka C M3K | wm 2
3. |Mampox E27 nomonouHbIl, mepMocmoUKUl NAGCMUK, NpaMol, Bensil, | wm 2
L. |W3onamop yznobol cunud wm 2
5. {luHa "N Hynebas 8x12mm 8/2 (8 zpynn/kpenex na kpasm) wm 1
6. {lWuHa "N" Hynebas 8x12mm 8/1 (8 zpynn/kpenex no ueHmpy) wm 1
T {Munpedka /25cM/ wm 1
8. |Munpedka /20cm/ wm 1
9. |Cmouka nod 8unpedky dns L3 wm 2
10. |ABmamamuyeckud Beknoqamens BALT-29 3P 63A & 5kA x-ka C M3K | wm 2
M. {Kowmakmop KMI-46512 65A 230B/AC3 1HO,H3 V13K wm 2
12. IMexanuam Bnokupabku dna KMU(LOA-95A) UK wm 1
13. |Pene koHmpons a3 RKF-11m EKF PROxima wm 1
Tk | ABmomamuyeckud Beknoqamens BALT-29 3P 6A & 5kA x—ka C M3K | wm 1
5. |ABmomamuyeckul Beikniodamens. BAL7-29 1P 6A 4 5kA x-ka C UK | wm 2
16. |Cyemyuk 3nexmpo3nepzuu CE308 S3L.746.0AQYUVLFZ SPdsD wm 1
T7. | Abmomamuyeckud Beiknoqamens BALT-29 3P 25A & 5kA x-ka C U3K | wm 3
18. | Nepxamens MapkupaBku M 20X25mM wm 2
19. ] Namna AD22DSILEDIMampuua d22mM kpacHsin 2308 W3K wm 1
20| Nlamna AD22DS(LEDIMampuua d22mM 3enensin 2308 M3K wm 1
21 |Mpabod NYrB 25 (x-3) (MB 3) M 1
22.\MpoBod NYrB 15 (Benl (MB 3) M 6
23. [Npotod NYrB 15 (cun) (MB 3) M 2
2k NpoBod NYrB  0.75 (3en) (MB 3) M 2
23.|Mpabod NYrB  0.75 (cun) (MB 3) M 2
26.MpaBod NYrB 10 (Ben) (MB 3) M 5
Z21.1MpaBod NYrB 10 (cun) (MB 3) M 1
28.{CansHuk d=32mm (Domb.Bokca 37mm) wm 3
29.|Bnok 3axumod TB-1506 TOM wm | 1

Mam. | /lucm N° dokym. Modnuce | Iama
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