IHCTUTYT eHepro3oepe;KeHHsl Ta eHEPrOMEeHeI)KMEHTY
Kadeapa oxoponu npaui, npoMHCJI0BOI Ta HUBIJIBHOI 0€e3leKH

IHIPAKTHYHA POBOTA Ne 1 (TE®)

3 Oucyuniinu «Oxopona npayi ma yueiIbHUL 3aXUCHL)

Tema pooomu:
«3abe3neuennsn 6i0N0GIOHOCMI IHMEHCUBHOCMI
e1eKMPOMAZHIMHUX NOJII6 NPOMUCI080T YACMOMU HA POOOUUX
MICYAX CAHIMAPHUM HOPMAM)).

Ykaagau: KaJ. TeXH. HayK, gonent Kamranos Cepriii @emopoBuy
3arBepmxeno Ha 3aciganni kagenpu OIILB nmporoxon Ne 1 Big 30.08.2018 p.

TeopeTuuHi MOJI0KEHHS
OCHOBHMMH  XapaKTepUCTUKAMH, 10  XapaKTEPU3YIOTh p1BEHB
enekTpomarHitHoro moss (EMIT) mpoMucIoBoi 4acTOTH Ha PpOOOYNX MICIISX €:
- Hanpyscenicmov  enexkmpuunozo noas (E). OnuHUIICI0 BUMIPIOBaHHS
HAIPYKEHOCTI EJIEKTPUYHOTO MOoJIs (TOYHiIIe, abCOIIOTHOTO 3HaueHHs1 BekTopa E) €
BOJILT Ha MeTp [B/M];

- Hanpyocenicmov  macnimnoco nona (H). OpuHuIel0O  BUMIPIOBaHHS
HAIPY>KEHOCTI MarHiTHOro moJis (TO4HiIIe, abCOIIOTHOrO 3HaYeHHs1 BekTopa H) €
aMmriep Ha MeTp [A/M].

Hopmyesanns ma KOHmpo.Jib pieHié eaeKmMpOMAZHIMHUX NOJII8 NPOMUCT0B80T
yacmomu Ha podoouuUx micyax

HopmyBanHs, KoHTposib Ta BuMiptoBaHHd EMII mnpomucnoBoi yvactotu
saicHioeTbest 3rimHo: JICHIIT Ne476-2002 (JACH 3.3.6.096-2002) «/lepkaBHi
CaHITapHl HOPMM Ta MpaBuja MiJl 4ac poOOTH 3 JpPKepelaMu eJIeKTPOMAarHiTHHX
nomiBy; JCHIIl Ne239-96 «/lepkaBH1 caHITapHI HOPMH 1 TMpaBHJA 3aXUCTy
HACEJICHHS BiJ BIUIMBY €JIEKTPOMArHiTHUX BunpoMiHioBanby; ['OCT 12.1.002-84
«CCBII. EnextpuyHi mojsi MpoOMHUCIOBOi 4acTOTH. [lomycTuMi piBHI HAIPYKEHOCTI 1
BHUMOTH JI0 TIPOBEJICHHS] KOHTPOJIIO HAa pOOOYMX MICIISIX).

BiamoBimHO M0 IMX  JOKYMEHTIB 3MIHHI €JeKTPUYHI Ta MATHITHI IOJIS
gactororo 50 I'm (IpomMHCIOBOI 4YacTOTH) HOPMYIOTBCS 33 IHTEHCHBHICTIO
enekrpuyHoro E Tta maruiTHoro H mostiB /oquHuUICI0 HANPYKEHOCTI €JIEKTPUUHOTO
nojs € BoJbT Ha MeTp (B/M), a MarHiTHOTO 10715 - amrniep Ha MeTp (A/M)/.

3riiHO ICHYIOUMX HOpM TpaHudyHo jgonyctumuid piBens (I'IP) EMII
npomuciioBoi yacToTu (50 ') BU3HAYAETHCA TPAHUYHO JOIMYCTUMUMHU 3HAYCHHIMHU
HaIpPYy>KEHOCT1 WOTO eNEeKTPUYHOI Ta MArHiTHOI CKJIaJIOBUX, TOOTO €JIEKTPUYHOTO Ta
MarHiTHOTO TIOJIIB, 1 1€ 3HAYEHHS 3aJIeKUTh Bl Yacy il Hboro (akTopa Ha OpraHi3M
JIIOJIMHYU TIPOTITOM POOOUYOTO JTHS.



[lepeOyBaHHS B €IEKTPUYHOMY I0JII POMHCIOBOI YaCTOTHU HAMPYKEHICTIO JI0 5
KB/M BKITIOYHO AOITYCKAETHCS MPOTATOM §-4aCOBOTO POOOUOTO JIHS.

[Tpu piBHSAX HANPYKEHOCTI €IEKTPHYHOTO TOJISI TIPOMHUCIIOBOT YacTOTH Bix 5 10
20 kB/M BKJIIOYHO TPHUIYCTUMHUI dYac mepeOyBaHHS B HbOMY BHU3HAYaeThCA 3a
dbopmyIoro:

T 20 -2, (1)
E

ne: Tpp (rox) - mHpUIyCTUMHMI 4Yac mnepeOyBaHHA B €JIEKTPUYHOMY IOJII
IIPOMUCIIOBOT YAaCTOTH MPH 3aJaHOMY PiBHI HaIPyKEHOCTI enekTpudHoro nojs (E) B
KOHTPOJIbOBaHIM 30Hi;

E (xB/M) - HampyXeHICTh €NEeKTPUYHOIO IIOJS TPOMMCIOBOI YacTOTH B
KOHTPOJIbOBAHIN 30HI.

*[Ipumimka: Pospaxynok 3a 0anorw gopmynoio oonyckacmocs y mexcax 6io 0,5
00 8 200.

[Ipy Hampy»EHOCT1 €IEKTPUYHOIrO MOJs MPOMHCIOBOI yacToTH Bl 20 mo 25
kB/M dyac mnepeOyBaHHS TIepCOHAJly B KOHTPOJILOBAHIA 30HI HE MOBUHEH
nepesuinyBaTi 10 XBUITHH.

llepebysanns 6 enekmpuiuHoMy NOAI NPOMUCTOBOI YACTOMU HANPYIHCEHICMIO
nouao 25 kB/m 6e3 3acmocyeanns 3acobis 3axucmy 3a60pOHAEMbCAL.

['irieHiyHi HOPMH TWIOJ0 TPAHUYHO JIOMYCTUMHUX 3HAY€Hb HANPYXKEHOCTI
CJIEKTPUYHOTO TOJIsi Ha POOOYMX MICISX MEepCOoHalTy, M0 3a yMOBaMU poOOTH
CUCTEMATUYHO (MPOTATOM KOXKHOTO poOOYOTO JHS) 3HAXOJUTHCA B 30HI il
€JIEKTPUYHOTO TOJISI IPOMUCIIOBOI YaCTOTH, HaBejeH1 y Tabumii 1.

Tabnuya 7.1. [ panuyno oonycmuma HanpysHceHicmo e1eKmpuiHo2o nois
npomucnosoi uacmomu i npunycmumuti yac onpominennsi (FOCT 12.1.002-84)

IIpunycrumuii yac nepedyBaHHsA
Hamnpy:keHiCTb eJ1eKTPHYHOI0 OIS JIIOMHH B €JICKTPUYHOMY MO
NPOMMCJIOBOI YacTOTH, KB/M NPOMMCJIOBOI YACTOTH POTATOM OJHi€l
Io0m, XB.
Menme 5 be3 oomexxeHHs
Big 5 oo 10 He Oinpire 180
ITonan 10 no 15 He Ginbme 90
ITonan 15 no 20 He Ginbme 30
ITonag 20 no 25 He Ginpme 10

3a3HayeHl HOPMH TMOBHHHI BUKOHYBATHUCS MpPHU JOAATKOBIA YMOBI: IHIIMK Yac
100U JIOAMHA TOBUHHA 3HAXOJUTHUCS B MICUAX, /1€ HAIPYXKEHICTh €IEKTPUYHOTO
noJig He nepeBullye 5 kB/M, a TakoX BUKJIIOYEHA MOKJIMBICTh BIUIMBY Ha OpPraHi3M
JOJIMHU €JIEKTPUYHHUX PO3PSIIIB.

[Ipy HEoOXiAHOCTI BHM3HAYEHHS TPAHUYHO JOMYCTUMOI HAIMpPY>KEHOCTI
€JIEKTPUYHOIO TOJISI MPOMUCIIOBOI YacTOTH MpHU 3aJaHOMy 4Yacl nepeOyBaHHS B
KOHTPOJIbOBaH1M 30H1 MOke OYyTH BUKOpHUCTaHa (popMyJa:



50
EF/I - E , (2)
ne: Er; (kB/M) - mpumycTMe 3HAYE€HHsSI HAMPYXKEHOCTI €JIECKTPUYHOTO TIOJIS
IPOMHUCIIOBOT YaCTOTH MPOTATOM POOOYOrO JTHS;
t (ron) - pernamenTtoBanuii yac podotu B EMII npomMuciioBoi yacToTHu.

Pospaxynox no yiii popmyni donyckaemvcs pooumu npu waci pobomu 8io
0,5 0o 8 200.

[Ipn mepeOyBaHHI TEpPCOHATY MPOTATOM POOOYOro JHA B 30HAX 13 PIZHOIO
HaTPY)KCHICTIO €JIEKTPUIHOTO TOJIS MPOMHCIIOBOI YacTOTH 3arajibHUN MPUBEICHUMA
gac poOOTH OOUYHCIIOIOTH 32 (OPMYJIIOHO:

t t

— tEl E2 En
Trpus= 8 —+_|_—+...+_I_ : (3)
El E2 EI"I
ne: Tppus (TOA) — NMpUBEAEHUN 4Yac, €KBIBAJEHTHUHM MO O10JIOTTYHOMY €(eKTy
nepeOyBaHHIO B EJICKTPUYHOMY IIOJII MPOMMCIOBOI YacTOTH  HUIKHBOI TpaHUIIlL
HOPMOBAHOI HaIlPYy>KEHOCTI;
te1, te2...ten(rom) - yac mepeOyBaHHS B KOHTPOJbOBAHUX 30HAX 3 HAMPYKEHICTIO
€JIEKTPUYHOTO MOJII NPOMUCIOBOI yactotu E1, By ...Ep;
Tg1, Te2... Ten(roa) - mpunycTuMuii yac mnepeOyBaHHS B EJICKTPUYHOMY IOJ1
MPOMUCIIOBOT YaCTOTH JIJIs1 BIATIOBITHUX KOHTPOJILOBAHUX 30H.

*pumimku.:

1.Kinbkicmbe  KOHMPOILOBAHUX  30H  BU3HAYAEMbCA  Nepenacom  pIiGHIG
Hanpy#ceHocmi eleKmpuyHo20 oSl NPOMUCIO80I Yacmomu Ha poboyomy Micyi.
Po3xo0oicennss 6 pieHaAx HanpysjcenHocmi eleKmpuiyHo2o0 NOsl Yy KOHMPOIbOBAHUX
30HAX NOBUHHO Oymu He MeHuwe 1 kB/m.

2. Ilpuknao eusHauenHs npueeoeHo2o 4acy i eneKmpudHoMy noJi:

E1=6xB; tg1 =3,5r0xm; Tg1=6,3r0ox1;

E,=10kB; tg =0,5rom; Tg;=3,0 roxm;

E1 =18 KB; tEl = 0,2 ron, TEl = 0,8 roa,

Topus = 8 [§+%++Ej = 7,84 rox.
6,3 30 0,8

JIst MarHiTHOrO MoJisi MPOMMCIIOBOT YACTOTH TPAHUYHO JOIMYCTHUMI PIBHI KOTO
HaIpYy>KEHOCTI NpH MOCTIMHOMY BIUIMBI HE TMOBHHHI mnepeBuinyBatu 1,4 kA/m
MPOTATOM pobouoro Hs (8 rox).

Yac nepeOyBaHHS JIOJMHA B MAar”HiTHOMY I[OJ1 HPOMHUCIOBOI YacCTOTH
Harnpy:keHicTio moHaj 1,4 KA/M perjiaMeHTy€eThCs BIAMOBIAHO /10 Taou. /.4.

[Ipy nokanbHOMY BIUJIMBI MarHiTHOTO MOJSI MPOMHUCIOBOI YaCTOTH Ha KHUCTI
PYK MOr0o TpaHUYHO AOMYCTUMUM PiBEHb BHU3HAYA€THCS 32 (HOPMYIIOLO:

Hru JIOK = Hr)l obug S) ) (4)

ne: Hry ox (A/M) _ TpaHUYHO NOMYCTUMHUHN PIBEHb 3MIHHOTO Mar”iTHOTO TMOJIS
gactotoro 50 ['1y mpu mokansHOMY BIUTHBI (KHCTI PYK);



Hry 06w (A/M) - TpaHMYHO NONMYCTHMMHI PIBEHH 3MIHHOTO MAarHiTHOTO TIOJIS
gactoToro 50 I't] mpu 3araabHOMY BIUIHMBI (TaOIHI 2).

Taonauysa 2. Ilpunycmumuii yac nepedy8anHs 10OUHU 8 MACHIMHOMY NOJI
NPOMUCTIOB0I Yacmomu Hanpyicenicmio nonao 1,4 kA/m

[Tpunyctumuii yac nepeGyBaHHS 1 2 3 14|56 7 8
JIFOJUHU, TOI.
Hamnpysxenicts MaraiTHoro moisi, kKA/m| 6,0 49 14013212520 1,6 1,4
MarsiTHa iHIYKIIis, 75 6,13 |50(4,013,13|25| 20 1,75
mTn

3apmanuga Ne 1

Busnauntu npunyctumuii yac po0oTH (7Tupn) BUPOOHHYOTO TEPCOHANTY, SKIIO
BIH 3HAXOIUTHCS I/ BIUIMBOM EJIEKTPUYHOTO ITOJIA, IKE Ma€ HarpyKeHicThb (En).

Buxioni oani ons pospaxynky. HampyxkeHicTb enekTpuaHoro noys En=3 kB/Mm;
5 kB/Mm; 7 kB/Mm; 12 xB/M; 14 kB/m; 17 kB/M; 19 kB/m; 21 kB/m; 23 xB/M; 25 kB/wm;
30 kB/Mm; 110 xkB/m.

OTpuMaHi pe3yJbTaTH 3aHECTH Y TaOIHUIIIO 3.

Tabnuysn 3. [Ipunycmumuii uac pobomu eupobruu020 nepconany (Tyyn)

MNe En Tupn Ne En Tupn
1| E1=3xBMm | Typi(200) = 7 | Er=19kB/m | T,p1(200) =
2 | Ex=5kB/Mm | Ty (200) = 8 | Eg=21kB/m | Tyg(200) =
3| Es=7«kBm | Tys(200) = 9 | Eo=23kB/m | Typo(200) =
4 | Ex=12kB/M | Typa(200) = 10 | E1o=25«kB/m | Tyi0(200) =
5| Es=14xB/m | Typs(200) = 11| E11=30xB/m | Typ11 (200) =
6 | Eo = 17 kB/m | Type (200) = 12 | E1p = 110 kB/m | Typ12 (200) =

*pumimxa: Y pasi, akugo poboma npu 3a0aHill HANPYHCEHOCMI eIeKMPUYHO20 N0
00ONYyCKAeEmMbCsl ue i3 3aCmoCy8aAHHAM 3Ac00i8 THOUBIOYAIbHO20 3AXUCMY, MO Y
8i0no06ionux epagax neodbxiono npocmasumu Tupn (200) =0 (313)



3apaanug Ne 2

Bu3HauUMUTH TpaHWUYHO JOMYCTHUMi 3HAYCHHS HAIMPYKEHOCTI CJIEKTPUIHOTO TIOJIS
IPOMHUCIIOBOT YacTOTH B KOHTpoJboBaHiii 30HI N /E,n (kB/M)/ npu 3amaHomy
periiaMeHTOBaHOMY Yaci rnepe0yBaHHS BUPOOHUYOTO NEPCOHANTY Y i 30Hi.

Buxioni oani ona po3paxynky:. 3araJbHull periiaMeHTOBaHUNA Yac TiepeOyBaHHS
BMPOOHUYOIO IEPCOHANy Y KOHTponboBauiii 30Hi (fp) cxmamae: trn = 30 xB.; 60
xB.; 90 xB.; 2 rox.; 2,6 roxn.; 4 roxn.; 4,7 rox.; 5 rox.; 5,3 rox.; 6 rox.; 7
rom; 8 rog.
OTpuMaHi pe3yabTaTH 3aHECTU y TAONIUIIIO 4.

Taonuya 4. [panuuno Ooonycmumi 3HAYEHHS HANPYHCEHOCMI eNeKMPUYHO2O
nOJs NPOMUCTO80I Yyacmomu 6 KOHmporvoganiu 30Hi /E. (kB/m)/ npu 3adanomy

pe2namenmosanomy uaci nepebysanms supoornuuozo nepconany y yiti 30ti (Ipn).

Ne ton E N Ne ton E N

1 |ta(xe) =30 | E.o2(kB/m) = 7 |t;7(200) =4,7 | E.os(kB/m) =
2 |to(xe) =60 | E.3(xkB/m)= 8 |t(c00) =5 E.oo(kB/m) =
3 |[ts(xs) =90 | E.ou(xkB/m) = 9 |tg(e00) =353 |E.pixB/m)=
4 | tu(e00) =2 | E.os(kB/m) = 10 | ty;0(200) =6 E.o11(kB/m) =
5 |t (200) = 2,6 | E.os(kB/m) = 11 | ty1(c00) =7 E.o12(kB/m) =
6 |te(200) =4 | E.ox(kB/m) = 12 | t,12(c00) =8 E.o12(kB/m) =

*pumimka: Y pasi, aKwo OmMpumaHHi 3HAYEHHS HANPYICEHOCMI eNeKMPUUHO2O
nojisi nompebyroms 3Acmocy8anHs 3aco0i8 ITHOUBIOYAIbHO20 3aXucmy, mo  y
8I0N0BIOHUX epagax HeobXiIOHO npocmasumu 000amko8y nomimky - (313)




3aBaannga Ne 3

Bu3HaunTu 3aranpHU MPUBEACHUN Yac poOOTH BHPOOHUYOTO TIEPCOHATY Y
pasi Horo mepeOyBaHHs MPOTATOM PoOOYOro JHS B 6-TM KOHTPOJIHOBAHUX 30HAX 13

PI3HOIO HAMPYKEHICTIO €IEKTPUYHOTO 1moJist IpoMuciioBoi 9acToTh (Tnpue).

Buxioni oani 0na po3paxyuky:

KinpKiCcTh KOHTPOJILOBAaHUX 30H: 6.

Yac nepeOyBaHHS B KOHTPOJIbOBaHUX 30HaX 1— 6 (ten):

3oHa 1 —tg1 =90 xB.; 30Ha 2 — tgr; =45 xB.; 30Ha 3 — tg3 = 60 XB;

30Ha 4 — tg4= 90 xB.; 30Ha 5 — tgs= 60 xB.; 30Ha 6 — tgs = 30 XB.

Hanpy»XeHOCT! eIeKTpUYHOIO IMOJI MPOMHUCIOBOI YaCTOTH B KOHTPOJIHOBAHHUX
30Hax 1- 6 (EN):

3oal— E;=7xB/M; 30na 2 — E;= 12 kB/m; 30ona 3 — Ez= 14 xB/m;

3ona 4 — E4=17 kB/m; 30ona 5 — Es=19 xB/M; 3ona 6 — Eg=23 xkB/m;

OtpumaH1 pe3ynbTaTH 3aHECTH Yy TAaOMUII0 O 1 3pOOMTH BHCHOBOK OO
BIJIMOBIJTHOCT] YMOB Ipalll ICHyIOYMM CaHITapHUM HOPMaM.

Tabnuysa 5. Ilpusedenuii uac pobomu eupodnuuozo nepconany (Tnpus) v pasi
020 nepeby8amHs NPomsa2OM pobOH020 OHA V O-mMu KOHMPOIbOBAHUX 30HAX I3
PI3HOI HANPYACEHICMIO eleKmpuino2o nojist npomuciosoi wacmomu (EN).

Ne ten En Tnpue
30HU

1 te (x6.) =90 E1(xB/m) =1

2 te2 (x6.) =45 E> (kB/m) =12

3 trs (x6,) = 60 Es(xB/m) = 14 I'npus(200.) =

4 tes (x8.) = 90 Eq4(xB/m) =17

5 tzs (x6.) = 60 Es (xB/m) =19

6 tzs (x6.) = 30 Es (kB/m) = 23

*[pumimka: 3pobumu 6UCHOBOK WOOO BiONOBIOHOCHI YMO8 Npayi ICHYHYUM
CaHIMapHUM HOPMAM.



3aBaannga Ne 4

3 ypaxyBaHHAM JaHMX, IO TpuBeneHl y Tabmumi 2, mnoOyayBaTu rpadik
3aJIKHOCTI TMPHUIYCTHMOTO dYacy TepeOyBaHHS JIOAWHA B MAarHiTHOMY TOJi
MIPOMUCIIOBOT YacTOTH HampyxeHicTio moHan 1,4 kA/M (twp) Bim HanpyKeHOCTI
marHitHoro mosst, /H (kA/m)/. 3a ponmoMoror maHoro Tpadiky BHU3HAYUTH
MPUIYCTUMHUN 4Yac mepeOyBaHHS BUPOOHWUYOTO TIEPCOHATY TMPU HACTYITHUX
3HAYEHHSIX HAMPYKEHOCTI MArHITHOTO TIOJIS TIPOMHKCIIOBOT YaCTOTH.

Buxioni oani:
Hanpyxenicte MmarnitHoro nojist, Hn : H1 = 7,0 kA/m; Ho= 5,2 kA/m; Hz= 4,3 kA/Mm;
H:=3,5xA/m; Hs= 2,8 xA/m; Hs = 2,2 xA/m; H7 = 1,9 xA/m; Hs = 1,6 kKA/M.

OTtpumaHi pe3yJabTaTh 3aHECTH Y TaOIUIIIO 6.

Tabnuysa 6. Buznavenuii npunycmumuil yac nepedysanHs UpoOOHUYO20 NEPCOHATY 8
MA2HIMHOMY NOJIi NPOMUCIOB0I Yuacmomu HanpydceHicmio nonao 1,4 kA/m.

Hanpy:keHicTb MarHiTHOro moJis, H | H | Hi | H | Hs | Hy | H7 | Hs
Hn (kA/m) 70 | 52 | 43 | 35 | 28 | 22 | 19 1,6

I[punycrumuii yac nepedyBaHHA tpt | Uap2 | tup3 | Uapa | tups | Tups | tup7 tips
nepconany y MII, {,yN (ron).

3aBnannsa Ne 5
Po3poOutn  enektponi Tabmwmmi y ¢dopmati Excel mas  pospaxyHky
HNPHUITYCTUMOTO  4acy poOoTH (Twpn) BHPOOHHUYOTO TIEPCOHANY, SKIIO BiH
3HAXOAMWTHCS TiJ BIUIMBOM CJICKTPUYHOTO TOJsI, ke Mae HanpykeHicTh (En )
[3rigHo i3 3aBmanHsaM Ne 1/.

3aBnanna Ne 6
Po3pobutu enekrponi Tabmuii y dopmati Excel mns pospaxyHKy TpaHUYHO
JOMYCTUMHUX 3HAYEHb HAMPYKEHOCTI EJIEKTPUYHOTO IMOJISi MPOMHUCIOBOT YacTOTH B
koHTposboBaHid 30HI N /E,n (kB/M)/ mpu 3amaHomMy periaMeHTOBAaHOMY 4Yaci
nepeOyBaHHs BUPOOHUYOTO MEPCOHANY Y 1iii 30Hi (Tpn) /3rimHo i3 3aBmanHsIM Ne 2/.

/.

3aBaanns Ne 7
Po3pobutu enektponi tabmuii y ¢gopmari Excel mms pospaxyHky 3araibHOTO
MPUBEJEHOTO 4Yacy poOOTH BUPOOHHWYOTO TEPCOHANy y pa3l Woro mnepeOyBaHHS
MPOTSITOM pOOOYOTO JTHA B 6-TM KOHTPOJHOBAHUX 30HAX 13 PI3HOIO HAIPYKEHICTIO

EIIEKTPUYHOTO T0JIst IPOMHUCIIOBOT 4acTOTH ( Tpue) /3rimHO 13 3aBHanHsM Ne 3/,
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