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1 Hesn padoTsI

e OrmpeneneHue Tpacc MPOKIAIKHA 3a3eMIIUTENEH U 3a3eMIISIONUMX MPOBOJHUKOB, TITYOMHBI UX
3aJIeTaHusl, TUTIA U CEUCHUS 3a3EMIIUTEIICH;

e l3MepeHne COnMpOTUBIICHUS 3a3EMIISIIOIIETO YCTPOMCTBA;

e OrmnpeneneHue yAeIbHOTO COIPOTUBIEHUS TPYHTA;

e l3mepeHue conpoTuUBICHUS CBsA3U 000pyaoBanus ¢ 3Y;

e l3mepeHue UMNIYIHCHOTO COMPOTUBICHUS] MOJHUETTPUEMHHKOB;

e Pacder conpoTUBIEHUS 3a3€MIISIIOIIETO YCTPOMCTBA;

e Pacuer pacnpeneneHuss NOTEHIMAIOB Ha 3a3eMJIIOLIEM ycTpolicTBe B pexume K3 u
BO3JICHCTBUSI MOJTHUM JIJIs1 HAOoJiee HeOIaronpUATHBIX KIIMMAaTHYECKUX YCIIOBHIA,

e Pacuer HanpsoKeHHs MPUKOCHOBEHMS U I1ara Ha 00opyaoBanuu npu umutanuu K3 Ha 3emiio;

e Bruasnenue AedeKTOB M0 pe3ysbTaTaM 00CIIeI0BaHHS;

e Pa3zpaborka pekoMeHAANN IO YCTPAHEHUIO BBISIBICHHBIX JE(EKTOB.
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2 XapakTepucTHKA 00beKTa

Oo6mme xapakrepuctuku [1C 110/6 kB «YT'TI-5B»

Tabmauua 2.1

l'ox mycka Knacc Hanpsokenns, | Kon-Bo Tpancdopmatopos | ITnomans IIC, m”
kB
- 110/6 2 3450
Tabnuua 2.2
Toku KOpPOTKOTO 3aMBIKaHUS M BpeMsi CpabaThIBAaHUS 3aIIUT
OPVY IIC Toxk IlK3 1403071 Il’lK3 Bpewmst nporekanus Toka K3, ¢
110 xB 5800 bonee 1 ¢

[TacniopTHBIE TaHHBIE 3a3EMJISIFOIIETO YCTPOMCTBA:

e Jlara mycka B akcrutyaTauuto 3Y: -

e Jlonyctumoe conpotusiienue 3Y — 5 Owm;

I'my6uHa 3a10%KeHus TOPU30HTAIBHBIX 3a3emiuteneii 0,5-0,7 wm;

e CeueHHE rOPU3OHTAIBHBIX 3a3eMiiuTeneit: >160 MM? - Tonoca 40x4 MM, 9acTU4HO W14, yacTUaHO

yrojiok 30x30x4;

HGHOCTHOCTB MMPUCOCAUHCHUA: CYILICCTBYCT.
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3 [lepeyeHb 000py/I0BaAHNS U POTPAMMHOIO o0ecriedeHn sl
e lI3MepuTeNbHBIN KOMIUIEKC JUIsl TUAarHOCTUKU KauecTBa KOHTYpoB 3azemsieHus KJ[3-1 (3aBoackoii
Homep Ne 175/316, cBuperenbctBo o moBepke Ne6-09070 neiictButenen mo 11.08.2011 r.):
TeHEpaTop MEPEMEHHOr0 CHHyconaanbHOro Toka ['3-112/1 Ne9825; umeputenb HampsKEHHOCTH

MarauTHoro o u HanpspkeHus UMITH 57/211/419 ¢ antennoit npeoopazosatenem HO5;
e Jlokarop RD 7000 PL/reneparop T10, 3aBoackoit Homep 10/7KPL-1860/10 ITX-10-1761,

e u3MepuTenb HanpsbkeHuss npukocHoBeHuss MC-10 (3aBoxckoit Ne 2600, cBUAETENHCTBO O

nepBuyHOM moBepke ot 31.07.2010 1.);

e 3MepuTeNb conpotuBieHus 3azemienus ®4103-M1 (3aB. Ne 25528, cBUIETENBCTBO O MEPBUYHON

nosepke ot 30.08.2010 r.);

o KoMruiekc n3MepHUTENbHBINA ISl ONPEeICHNUS UMITYJIbCHOTO COITPOTHUBIIEHUS! KOHTYPOB 3a3€MJICHUS

HK-1 (3aB. No55/94, ceunerennctBo 0 moBepke Ne6-07253 nerictBurenen no 6.08.2011 r.);

o Kommnekc wsmeputenpHbiii UKII-1 (3aB. Ne 14/09, cBumerensctBo 0 moBepke Ne6-07254

newicteurenex a0 6.08.2011 r.);
e tazepHbIii manpHOMep TruPulce s/n t 102146;
e CTpyOIMHBI — 4 MIT.;
® [POBOJ CeUeHUeM 2,5 MM qumHoH 200 M;
® U3MEPHUTEIBHBIA TOKOBBIHN 3JIEKTPO — 2 IIIT;
® 3MEPUTENbHBINA MOTEHIIUATBHBIN 3JIEKTPOI — 2 LIT;
® KaTYIIKH C MPOBOAOM — 2 WIT., Kaxaas anuHoi mo 1000 wm;

e moJsioTok 800 rp. — 1 mrT.
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4 TlepeyeHb padoT, NPOU3BOAUMBIX HA 00bEKTE

e Cocrasienue ncnoaHuTeIbHOM cxeMbl I11C

e ll3mepeHue conmpoOTUBIICHUS 3a3€MIISIONIETO YCTPOICTBA;

e lI3MmepeHue HanpsKEHUs IPUKOCHOBEHHS;

e lI3mepeHue cOnpOTUBIICHHS METAIIIOCBSI3H,

e ll3MepeHre UMITYILCHBIX COMPOTHUBIICHUA MOJTHUETTPUEMHHUKOB;

Brinenepeunciennsie  paboThl  BIMONHAIOTCS B cooTBerctBuuM ¢ PJI 153-34.0-20.525-00
«MeToanveckre yKa3aHus IO KOHTPOJIKO COCTOSIHUS 3a3€MIISIIOLIUX YCTPOMCTB 3JEKTpOoycTaHOBOKY», CTO
56947007-29.240.044-2010 «Meroauveckue yKa3zaHUS TI0  OOECIICUCHUIO  DAJICKTPOMArHUTHOU
COBMECTUMOCTH Ha OO0BEKTax sJeKkTpoceTeBoro xossiiictBay u CO 34.35.311-2004 «Metoaguveckue
YKa3aHUs 10 ONPEICNIEHUI0 3JEKTPOMAarHUTHOM OOCTAaHOBKM M COBMECTUMOCTH Ha 3JIEKTPUYECKUX
CTAHIIMSIX U TIOJCTAHIIUIX.

° I/I3MepeHHe YACIBbHOTO COIIPOTUBJICHHUA I'PYHTA METOAOM BCPTUKAJILHOI'O 3JICKTPUYCCKOT'O
3oHaupoBanus (BO3).

Bremonnsercs Ha ocHoBanun PCH 64-87 «Texuuueckue tTpeOoBaHMSA K IPOHU3BOJCTBY
reopu3nYecKux paboT. DIEKTpopa3BeaKay.

4.1 MeToauKa M3MEepPEeHUH U 06C/Ie0BaHUM

4.1.1 MeTtoauka onpeaesieHue TpacChbl NIPOKJ/JIAAKH TrOPU30HTAJIbHBIX 3a3eMJIMTeJIeM.

Jlns  ompeneneHuss Tpacchl NPOKIAJKM  NPOAOJBHBIX M IONEPEYHBIX T'OPU30HTAIBHBIX
3a3€MIINTENEN U 3a3€MIISIOLINX MPOBOJHUKOB, MCIIONb3YETCS UICTOYHHUK IIEPEMEHHOIO CUHYCOMIaIbHOTO
TOKa, KOTOpBIM MOJKIIOYAETCA K Pa3IMYHBIM YAAJEHHBIM JpYyr OT Jpyra TOYKaM 3a3eMIISIIOLIETO
YCTPOMCTBA M CO3/1a€T B MPOBOJHUKAX 3a3€MIISIIOIIETO YCTPOWCTBA MEPEMEHHBIA CHHYCOUIAIBHBIN TOK,
gactotol 419 T'u. C moMonipi0 M3MEpPUTENs HANPSHKEHHOCTH MAarHUTHOTO MO W HANpPSKEHUS
ONPEACIAIOTCA M HAHOCATCS Ha IJJaH MECTa IMPOKJIAJKU M COECIMHEHUH IMONEPEYHBIX U IMPOJIOJIBHBIX
3azeMiuTencii. Mecra 3anmeraHuss TOPU3OHTAIBHBIX 3a3€MIIMTENICH ONPENENSIOTCA IIyTeM aHallu3a
pacmpeneneHrss HANpsKEHHOCTM MAarHUTHOTO TOJS  HAJ IOBEPXHOCTBIO  3€MIIM, CO3/1aBaEMOTO
MPOTEKAKIIUM [0 IPOBOJHUKAM 3a3€MIIFOLIETO YCTPOMCTBA TOKOM OT MCTOYHUKA IEPEMEHHOIO
CHHYCOMAAIBHOTO TOKa. OCOOEHHOCTBIO CO3/1aBa€MOI0 MArHUTHOTO TOJS SIBJISETCS HAJHYUE SIPKO
BBIPAKEHHBIX MAKCUMYMOB 3HAUEHUH TaHI'€HIIMAJIBHOM K 3€MJIE COCTABIISIIOLIEH €r0 HANPSKEHHOCTH Haj
MECTaMH 3aJIeTaHUs] TOPU3OHTAIBHBIX 3a3eMiMTeNied. To ecTb, MECTO, I/ie 3HAYEeHUE MarHUTHOU
HaIPsSHKEHHOCTH MAaKCUMAaJIbHO, COOTBETCTBYET MECTY 3aJleraHUsl TOPU3OHTAJIBHBIX 3a3€MIIMTENCH C
TOKOM. PacrosnoxkeHue aHTEHHBI- IpeoOpa3oBaTeis, MPEICTABISAIONICH COOOH IUIOCKYI0 KaTYIIKY
MHIYKTUBHOCTH, MI03BOJISIET TAK)KE ONPEEIINTh HAIIPABJIECHUE 3aJIETaHUS TOPU3OHTAIbHBIX 3a3EMJIIUTENEH,

Py MaKCHMaJbHOM 3HAYEHUU HampspkeHHocTH (H), HampaBieHUE IMIOCKOCTH KaTYIIKH COOTBETCTBYET
5
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HaIpaBJICHUIO IPOKJIAIKH TOPU30HTAIBHOTO 3a3emuuTens (puc. 1) [7].

I'opuzoHTaNBHBIN
3a3eMIINTEINh

IIepBoHauansHOE
IIOJIO’KEHUE KATYILKU
AHTCHHBI

pU KOTOPOM U3MEPEHHOE
3HayeHue H makcuManbHO

H

Puc.1 Onpenenenue HarpaBieHUs MPOKIIAIKA TOPUIOHTAIBLHOTO 3a3€MIIUTENS (BUJI CBEPXY)

4.1.2 MeToauKa onpeAeeHUs IJIyGHMHbI MPOKJIa KU FOPU30HTA/IbHBIX 3a3€MJIMTEJIE.

Jlns  ompeneneHuss TIyOMHBI 3ajieTaHUsl 3a3eMIIMTENICH HCIIONIb3YeTCs JAaTYMK H3MEepUTENs
HAIPsDKEHHOCTH MArHUTHOTO Moyt M HanpspkeHus. C IOMOIIbI0 JaT4MKa OIpelessieTcs Tpacca
IIPOKJIAKA TOPU3OHTAJIBHOIO IPOBOAHMKA. 3aT€M JaT4YMK CTAaBUTCA Ha IIOBEPXHOCTh 3€MIIM HaJ
MPOBOJHUKOM TaK, YTOOBI HalpaBlIeHHE TOPHU3OHTAIBHOM OCH JaTyhKa COBMAJAJI0 C HalpaBICHUEM
MPOBOJIHUKA, (DUKCHUpYETCS 3HAYEHHsT MAarHUTHOM HampspkeHHOCTH H. 3areM JaTyuk H3MEepUTeNs
HaIpsHKEHHOCTH MAarHUTHOTO TIOJISL U HAaNPsDKEHHsSI OAHUMAETCs HaJl 3eMJIel Ha BbIcOTy h, pH KOTOpoi
MHAUKATOP U3MEPUTENS HANPSHKEHHOCTH MarHUTHOT'O IOJIS U HaNpsbKeHUs OylleT NOKa3blBaTh BEIMUUHY
HAIIPSHKEHHOCTH MAarHUTHOIO IIOJI PaBHYIO IIOJIOBUHE 3HAaueHUs /1 Ha IMOBEpXHOCTH 3eMIIM. Bbicora
1oJJbeMa JaT4rKa MPU ITOM PaBHSETCS INIyOMHE 3ajleraHus TOPH30HTaIbHOrOo 3a3emiutens h = t (puc.2).
[TorpemHocTh OmnpeneneHus: IiTyOuHbI 3aJeraHusl TOPU30HTAIBHOIO 3a3€MIIUTENS THUM METOJIOM, Kak

MpaBuIo, HE MpeBbIaeT 10cMm.
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FOpPISOHTaHbeIﬁ 3a3CMJIMTCIIb

Puc.2 Onpenenenue riayOHHBI 3aJIeTaHUs TOPU3OHTAIBHOTO 3a3E€MIINTENS

4.1.3 MeToAMKa U3MepEeHMsI CONPOTUBJIEHHS PAaCTEKAHUIO.

N3mepenust compoTUBICHUs 3a3eMiIstomiero ycrpoicta (Rsy) mpoBOAWTCS MO OMHOIY4YEBOMH
cxeme puc.4 B coorBercTBUU ¢ [1], ¢ momompto mpubopa OHII-1. Jlna usmepenus kinemmer T1, I11
npubopa OHII-1 moakmoyaroTcss K 3a3eMIIIOLIEMY HPOBOJHHUKY 3a3€MIIIONIETO YCTPOHCTBAa NpHU
MTOMOIIH CTPYOIIMH. BEIHOCHOM TOKOBBIH 3JEKTPO 3a0uBaeTcs B rpyHT Ha rayouny 1,0 M Ha paccTosTHUH
OT 3a3eMJISIONIETO YCTpOWCTBa 3-5 HaWOONBIIMX JHAroOHAJICH 3a3eMIISIONIETO yCTpoicTBa. TokoBas
kieMMa T2 mpucoenuHseTcss K BBIHOCHOMY TOKOBOMY 3JI€KTPOJY IIPOBOJOM COOTBETCTBYIOIIECH JJIMHBI.
[Tpou3BOMUTCS KOHTPOJh BEIMYUHBI CYMMApHOTO COINPOTHUBICHUS TOKOBOW IIeMH (COMPOTUBICHHIA
MIPOBOJIOB, AJIEKTPOJIOB U I'PyHTA HA ydyacTKe U3MepeHus). BennunHa cOmpoTUBIIEHHUS] TOKOBOU LIETIH HE
JOoJbKHA TpeBblmath 3 KOM, Juist TOro 4yToObl MpHOOp HE BBIXOAWI 33 MPEIENbl CBOEH MOTPEUIHOCTH..
PaccrosiHne OT 3a3zeMiIsOIIEro YCTPOWMCTBA JO TOKOBOTO JJIEKTpoja pazbuBaercss Ha 10 paBHBIX
MIPOMEXKYTKOB Ha TPAaHUIAX KOTOPHIX MOOYEPETHO 3a0MBAETCS BHIHOCHOM MOTEHIIMAIBHBIN 3JIEKTPO]] Ha
rnyouny 70-80 cM, ansd co3maHMs TOYKM H3MEpeHus. B Kaxnoil Touke W3MEpeHHsT BBIHOCHOM
MOTEHIMAIBHBIA AJEKTpoJ mnojkioyaercs k kiaemme [12 OHII-1 mpu nmomomm mpoBoaa, aaiee
BBITIOJTHSIETCS] U3MEPEHHE COTIPOTUBIICHUS B TaHHOW Touke. Pe3ynbTaThl M3MepeHuii 3aHOCATCS B TaOIUILY
n3mepenuil. [1o momydeHHBIM TOYKaM CTPOUTCS TpadUK «3aBUCUMOCTh U3MEPEHHOTO COMPOTUBIICHUS OT
pacCTOSIHUSL TOTEHIIMAIIBHOTO AJIEKTPOJIa 10 TOKOBOro». Eciiu KpuBas MOHOTOHHO BO3PAacTaeT U UMEET B
CpEeIHEeW 4YacTH TOPU3OHTAIBHBIA y4acTOK M pa3HHUIlA COMPOTUBICHUN, M3MEPEeHHBIX TipH I;=0,4Xr; u
r,=0,6xr; He mpesbimaer 10%, 3a UCTUHHOE 3HAUYEHUE COMPOTHUBIICHUS NMPUHUMAETCS 3HAYCHHUE NPU

r.=0,5xr..
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Puc.3 Cxema uaMepeHust CONpOTUBICHUS 3a3€MJIIIONIETO YCTPOMCTBA MO OJTHOIYYEBOM CXeMe

3V I1C — 3a3emMusonme yCTpOMCTBO MOACTAHIINHY;
I'r — paccTOsHUE JJO TOKOBOT'O AJIEKTPOJIA;
I'; — pacCTOsTHUE J0 MOTEHITUATIBLHOTO JICKTPOI.

4.1.5 MeToauKa u3MepeHUsi CONPOTHUBJIEHUA METALJIOCBA3U.

N3mepenne conmpoTUBICHHUS METAJJIOCBS3M M MPOBEPKA KAYeCTBA KOHTAKTHBIX COEIUHEHUU
ocylIecTBIsieTcs cheaytomuM obpaszom: kinemmbsl T1 u II1 mpubGopa OHII-1 npucoeaunsoTcs K
3a3eMJIAIOIIEMY YCTPOMCTBY OOBEKTa MPHU MOMOIIU U3MEPUTENIbHBIX MPOBOJIOB U CTPYOIMH, a KIEMMBI
T2 u 12 x 3a3eMusOIMMM MPOBOAHUKAM 00OpynoBaHusl oObekTa puc. 6. IlomydeHHBIE peE3ynbTaThI
3aHOCATCS B Tabmuiy. ONBIT 00CleI0OBaHUs MOKa3bIBaeT, uTo conporuBieHue 0,05- 0,1 Oma MoxeT ObITH
JOCTUTHYTO TIPY MPHUCOSAUHEHUH OO0OpYyIOBaHUS 000JI0YKaMHU Kalenei u OOJNTOBBIMH COCAMHEHHUSIMH
HU3KOTO0 Ka4yecTBa, MOITOMY KAaueCTBO METAJJIOCBSI3U PEKOMEHAYETCS CUMTATh YAOBIETBOPUTEIBHBIM,

€CJIM BeJIMYMHA conpoTuBieHus He npespimmaeT 0,05 Oma.

rlpyeon HIT-1
(0000
Sl 2 r(éz rﬁé i 3N
/ S

3y | | I | I I I |

Puc.6 Cxema uaMepeHust CONPOTUBICHUS METAIIIIOCBS3U
311 — 3a3eMusI01MI IPOBOIHUK;

3VY — 3azeMisIolIEe YCTPOICTBO.
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5 IlepeyeHb NPOBOAUMBIX Pac4eTOB

e Pacrnipenenenue TokoB U noteHnuanos no 3Y I1C;
e HanpsixeHne npuKOCHOBEHHS;

e Hanpsxenue mara;

e Conmpotusinenue 3Y TIC.

Pacuer nmpoBoauTes B cepTudummpoBaHHOM ITporpaMMHOM Komiuiekce OPY-M.
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6 Pe3yabTaThl 00c1e10BaHus KOHTYpa 3a3emiienus [1C

Pesynbrarom obcnenoBanus konTypa 3azemiuenus [IC cramm:

e (Cxema-mian IIC;
e [Iporokomnsl o6cmenoBanus 3a3emisitoniero ycrpoicrsa [1C;
e [IpoToKOBI pacuera mapameTpoB 3azeMiisromiero ycrporcrsa [1C.

Jannble MmaTepuansl HpuBeAcHsl B Ilpunoxenusx 1-7 B coorBerctBuM ¢ «IIporpammoit Ha

MpoBeJicHUE PadOT MO OOCIICIOBAHHMIO 3a3EMIISIFOIIETO YCTPOHMCTBA M OINPECICHHUIO JJICKTPOMArHUTHOM
00CTaHOBKNY.

10
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7 3amevyaHus M BbIsABJIeHHBbIE KedeKThI 3Y 11C

ITo pe3ynbraTram o0cCiIe10BaHUS BBISIBICHBI CIEAYIONIUE 3aMEUaHUS:

ITo pe3ynbraTram o0cCiIe10BaHUS BBISIBICHBI CIEAYIONINE 3aMEUaHUS:

OOHapyXeH psl HEAOCTaTKOB B 3a3eMJIAIOIIENH CETKeE B MeCTaX YCTaHOBKHU
pa3benuHUTENCH,  MOJHHUEIPUEMHHKOB,  CHJIOBBIX  TpaHC(HOPMATOPOB;,  HAIMUHUE
TOPU30HTAIBHBIX 3a3€MIIUTENEH, TPOIOKEHHBIX 110 MOBEPXHOCTH 3eMiH (cM. [Tpunoxenue
1 Cxema-1uiaH Mo ICTaHIUN);

Conportusnenue 3V I1C uzmepennoe — 0,64 Owm; pacueTHoe, MPUBEIEHHOE K HAMXY/IIUM
ycnoBusM — 0,64 Owm. JlaHHbIE 3HAYEHUS YIOBICTBOPSIOT JIOIMYCTUMOMY 3HAYEHHUIO
conpoTuBiieHUs1 5 OM COIIaCHO UMEIOIIMICS TPOEKTHON JOKYMEHTALINH;

MeramiocBsa3p  obopynoBanus ¢ 3Y IIC Bo Bcex cnydasx HE YAOBICTBOPSET
HopMaTuBHOMY 3HadeHHo 0,05 Om (cM. Ilpunoxenue 3 (Ilpotokon Ne2));

HanpskeHne npuKOCHOBEHHs Ha pabouux MecTaX, PacHOJOXKEHHBIX Ha OTKPBITOW 4acTh
PY, He ynoBierBopsieT 3aqaHHbIM 3HaYeHUsAM (cM. [Tpunoxenue 5 (Ipotokon Ned)). Jlns
CHW)KEHHUS HaNpsOKEHUH TPUKOCHOBEHUM Ha paboumx MecTaX YCTaHOBIICHBI
METAJUIMYEeCKUE TUIOIMIAIKU OOCITYy)KUBaHHs, 00ECHEeunBaIONIMe MECTHOE BBIPABHUBAHUE
NOTEHLIMaNa, JOMOJHUTEIbHBIX MEp IO CHWKEHUIO HAIPSDKEHUHM IPUKOCHOBEHMSI HE
TpeOyercs;

Pacuer morenumanoB B mporpamMme OPY-M mnoxkazam, 4ro HaOmoJaeTcsi MpEeBBILICHHUE
3HayeHus cpbie 5000 B (He TpebyeTcs crienualbHBIX Mep M0 3aIIUTe U30JANH Kabenen
- I1Y2 1.7.89) (cm. [Ipunoxenue 5 (Ilpotoxon Ned));

NMnynbcHOE  CONPOTUBICHUE MOJHHENPUEMHUKOB He mpesbimaer 10 Om  (cwm.
[Mpunoxenue 6 (Iporokon Ne5)).
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A—E j Engineering 000 «CI/IﬁBJICKTPOCCI)BI/IC» 2012r.

Company

8 Pexomennauuu no BbinojHeHu1o pemonta 3Y IIC

YcrpanuTh HepocTaTku 3a3emiisitoneit cetku 3Y TIC:

— 3arayOuTh TPOJIOKEHHBIE TI0 TIOBEPXHOCTH 3eMJIM YUACTKH TOPU30HTAIBHBIX 3a3eMIIMTENICH Ha
riyouny He menee 0,3 M (cm. [punoxkenne 1 Cxema-1utaH MOACTAHIHH);

— MPOJIOKUTH JOMOIHUTEIBHBIE TOPHU30HTAIBHBIC 3a3EMIIMTEIH U TIPUCOCAMHUTH HE3a3eMIICHHOE
o6opynosanue k 3V I1C;

[IpoBapuTk 3a3emisitolue ciycku ot odopynosanus k 3V T1C.

Ha ocHoBanMm BBIMOTHEHHOTO O0OCHENOBaHUSA ObUT  pa3paboTaH KOMIUIEKT paboueid
nokymenTtarun 0084-031-311 o pekoHCTpyKIMU KOHTYpa 3a3emiieHus [1C.
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% Engineering 000 «CubasekTpocepBUC» 2012r.

Company

9 Cnmcok auTepaTypsbl

1. PJI 153-34.0-20.525-00 «Meroauueckue yKa3aHHs IO KOHTPOJIIO COCTOSHHS 3a3eMIISIOIINX
YCTPOMCTB 3JIEKTPOYCTaHOBOKY;

2. CTO 56947007-29.240.044-2010 «Meroanueckue yKa3aHus o 00€eCIIEUEeHUTIO
AJIEKTPOMArHUTHOM COBMECTUMOCTHU Ha 0OBEKTaX 3JIEKTPOCETEBOTO XO3SIMCTBAY;

3. CO 34.35.311-2004 «MeTtoandecKkue yKa3aHus MO OMPEIEICHUIO JIEKTPOMAarHUTHOW 00CTaHOBKH
Y COBMECTHMOCTH Ha AJIEKTPUYECKUX CTAHIUSAX U MOJICTAHIUIX);

4. HopMBI TEXHOJIOTUYECKOTO TPOCKTUPOBAHUS TMOACTAHIMNA TEPEMEHHOTO TOKa C BBICIIUM
HanpspkeHueM 35-750 kB;

5. IlpaBuna ycTpoicTBa 3JEKTPOYCTAHOBOK 7-0€ U3AHMUE;

6. P/134.21.122-87 «/HCTpYKIUS MO YCTPOMCTBY MOJIHUE3AIIUTHI 3JaHUNA U COOPYKEHUI».
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CxeMa-nnaH 3a3emagiuezo ycmpoucmba nodcmaHuuu
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INPOTOKOJI Ne 1 ot «30» uros 2012 r.
N3mepenne conporusiienus 3Y I1C

[Tpunoxenue 2

I,/T;, O.€. 0,1 0,2 0,3 0,4 0,5 0,6 0,7 | 0,8 0,9
Ry, Om 0,21 0,28 0,31 0,59 0,64 0,77 1,9 5 14
Rsy, Om
2.5
2
1.5
1
0.5 ’—”4_/
0 rn/rT, 0.e.
1] 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8
38BHCHMOCTE H3MEPEHHOTO COIPOTHBICHH OT PACCTOAHESA IOTCHIHATEHOTO
3JIEKTPOJa 10 TOKOBOTD.

Conportusinenue 3Y IIC cocraBuno 0,64 Om Ge3 yueta ce3oHHOro koddduuuenta. Ce30HHbINH
KOX(PQUITMEHT CONMPOTUBJICHHS BbIOUpancs, cormacHo PJ[ 153-34.0-20.525-00, wucxons wu3
clefyrouux napamerpoB. IIpu cooTBeTCTBYIOLIEH MIIOMAAN MOJACTAHLINHU, C YYETOM CE30HHOTO
Koo dunmeHTa yAeIpbHOTO CONPOTHUBICHHUS TPYHTa,
JIEKTPUUYECKOM CTPOCHMU TPYyHTa M reorpauueckoM pailoHe pacHoi0KEeHUs MOJCTaHIUH

ce30HHBI KoapduuueHt cocraBuia: Ke = 1,003. Conpotusierue 3Y ¢ y4eTOM CE30HHOTO
koaddumenta R3y = K¢ X R3y=1,003% 0,64 =0,64 Owm.

N3mepenus nposeinn:

JJIMHC BCPTUKAJIIBHBIX 3JICKTPOAOB,

Wnxenep 1°" kareropun e /-’/ A.I1. Ky3nenos
(mOJDKHOCTD) (moamuce) // (©.1.0.)

HNuxenep 2°" kareropuu %%ﬁ E.B. Kupuiinos
(TOIKHOCTD) (moxmucs) - (®.1.0.)
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[Tpunoxenue 3

ITPOTOKOJI Ne 2 ot «30» uroas 2012 r.
HN3MepeHne 3HaYeHUN YACJIBHOIO CONPOTHBJICHUS TPYHTA

Ne Paccrosnue
Mecto MEXKTY Paccrosinue mexay VY nenpHOE CONPOTUBIICHHE
U3MEPEHUI TOKOBBIMU 3JI- IMOT-MU 3JI-MH, M rpyHTta, OMM
MH, M

1. 1 0,5 985

2. 1,4 0,5 356

3. 2 0,5 210

4. 4 2,0 57,0

5. 6 2,0 28,4

6. 8 2,0 16,5

7 OPY 110 xB 10 2.0 9.8

8. 14 2,0 4.4

9. 20 2,0 1,8

10. 40,0 20,0 5

1. 60,0 20,0 2

12. 80,0 20,0 0,8

OKBUBAJICHTHbIE 3HAY€HUsl YJIEJIBbHOTO CONPOTUBJICHUS TpyHTa L, NPUBEIACHHBIE K
JIBYXCJIOMHOM MOJENH, COCTAaBHIIN:
-p1 = 1251 OmM, p; =271 Om'm, h=0,7 m

OKBUBAJICHTHbIE 3HAYEHHUS YACIBHOTO CONPOTHUBIEHUS TPyHTa O, TPHUBEACHHBIE K
JIBYXCIIOMHON MOJIENH, C Y4ETOM MPOMEP3aHUsl TPYHTA B 3UMHUI [TEPUOJT COCTaBUJIN:
- p1 = 1444 Om'm, p2 =271 OMM, h =22 ™

N3mepenus nposeiu:

Unxenep 1°" kateropun ===

A.TI. Ky3HernoB

e
(moamuce) %% .

(HOIKHOCTD) (®.1.0.)
Hmxenep 2°" kareropuu I E.B. Kupuios
(TOIKHOCTD) (TomuUch) (©.1.0.)
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IMPOTOKOJI Ne 3 ot «30» nroas 2012 r.

Hanuuue u xauectBo cBsizelr o0opynoBanus I1C ¢ 3a3emisonum ycTpoicTBOM

[Tpunoxenue 4

Hamnuue cBsizu o Hpuroanocts
epexoaHoe Jlara
3a3C€MJIAIOIINX CrereHn 3a3C€MJINTCIIb o
Ne O6opynoBaHwme COTIPOTHUBJICHHE, o ciemyromei
MPOBOHUKOB C Om KOpposu#, % | 00opyIoBaHMs K TIPOBEPKH
3a3CEMJINTCIIEM SKCIITyaTaluu
1 OITH-110 1T A - >0,05 He nmpuroguo | Ilocie pem.
2 OIIH-110 1T B - >0,05 He mpuromno | ITocne pem.
3 OIIH-110 1T ¢C - >0,05 He mpuroano | Ilocne pem.
4 OIIH-110 2T dpA - >0,05 He npurogao | Ilocie pem.
5 OIIH-110 2T ¢$B - >0,05 He mpuromno | ITocne pem.
6 OIIH-110 2T ¢C - >0,05 He mpuroano | Ilocne pem.
7 MO 1 - >0,05 He npuronno | Ilocne pem.
8 ITopran 1T - >0,05 <20% He mpurogno | Ilocie pem.
9 [Topran 2T - >0,05 He mpurogno | Ilocne pem.
10 |TPIT - >0,05 He npuronno | Ilocne pem.
11 TP 2T - >0,05 He npuronno | Ilocne pem.
12 1TCH - >0,05 He mpurogno | Ilocne pem.
13 2TCH - >0,05 He npuronno | Ilocne pem.
14 IT - >0,05 He npuronno | Ilocne pem.
15 2T - >0,05 He mpurogno | Ilocne pem.
16 | MO2 - >0,05 He npuronno | Ilocne pem.

17




17

3PV-110 xB

>0,05

He npurogxo

ITocne pem.

N3mepenus nposenn:

Hmxenep 1" KaTCropmmn

A.Tl. Ky3HerioB

- ~ -~
T )
(IOIKHOCTB) (moamucs) A%% /

Unxenep 2°" kaTeropuun

(®.1.0.)
E.B. Kupuiios

(JTOIKHOCTD) (Tmoamuce)

(®.1.0.)
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[Ipunoxenne 5

IMPOTOKOJI Ned4 ot «30» uroas 2012 r.

Pacuer pacnpenenenusi norennnanos Ha 3Y IIC B peaxume K3 u npu Bo3geiicTBHH MOJITHUH

Pacuer B nporpamme OPY-M Obl1 mpoBeieH 11 Hanbosiee HeOIaronpUsATHBIX KITMMATHYECKUX
yenoBuit (p;=1444 Owm; p,=271 Om, h=2,2 m). B pacueTHO# cxeme yYUThIBaIOCh MpucoeanHenue 3Y
IIC VITI-5B k xonTypy 3azemnenus 1IC YKIII'-5, conporusnenue koroporo pasHo 2,18 Owm. Ilpu
sToM pacdetHoe compotuBiaeHue 3Y IIC R,;=1,74 Om. Hmxe npencrasnena 3D auarpamma
pacrnpeneneHus NOTeHIHUANI0B o 00opyaoBaHuio U 3Y mojacTaHuuu B pexxume K3:

MakcuManeHBId TOABEM MOTeHnuana coctaBwi 9400 B, 4ro mpeBbImaeT JOMyCTUMBII
cornacHo I1YD morennuan 5000 B (He TpeOyercsl MOMOJHUTETBHBIX MEp JJIS 3allUThl KaOeabHOTO
xossiictBa [1C).

JIOTIOTHATEIBPHO OBLI MPOBEJCH pacueT pacIpeleCHHs HANpsHKCHHS IIara W HamnpshKeHUe
MIPUKOCHOBEHHUSI.

Hanpsioxenue miara:

[ix)
m

O = b ke (0D DD
MmO mmmom

19



Hanpsoxenne npuKOCHOBEHUS:

PacueTHble 3HAuUCHMS HANPSDKCHWH NPUKOCHOBEHMS M IIara Ha pabOYMX MECTax IPEBBIIIAIOT
JolycTuMoro 3HaueHus 65 B nns Bpemenu nporekanus Toka K3 >1 ¢ cormacao I'OCT 12.1.038-82.

Pacrnipenienenuie noTeHIMAIOB NPU BO3AECHCTBUM MOJIHUU C HOPMUPOBAHHBIMU ITapaMeTpaMHu:

CornacHo pacyeram, HauOOJIbIIAs CPEIOHSAS HANPSDKEHHOCTh MOJIi MEXIy 3Y MOJHHEOTBOAOB M MECTaMHU

npoknanku kabemeil cocrapmier £, . =91 kB/M. D10 He mpeBBIIAaCT OMYCTHMYIO HANpsHKEHHOCTD

AJIEKTPUYECKOTO IOJISl B TPYHTE, HE BBI3BIBAIONIYIO HCKpooOpazoBanus — 300 kB/m.

Pacuer mposei: @
Huxenep 2°" kareropun Cugnopos A.B.
(IOMKHOCTD) (HOHHW (©.1.0.)
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[Tpunoxenue 6

ITPOTOKOJI Ne 5 ot «30» uroas 2012 r.
HN3MepeHne MMIIYJIbCHOT'O CONPOTUBJICHUS MOJTHHEIIPUEMHUKOB

Cornacno CO 34.35.311-2004 «MeTtonnyeckue yka3aHusl [0 ONPEIECIICHUIO JIEKTPOMArHUTHON
O00CTaHOBKM M COBMECTUMOCTH Ha D3JEKTPUUYECKUX CTAHIUSAX M MOJCTAHIMAX» JOIYyCTHUMOE
3HaYeHHUE UMITYJIbCHOTO CONPOTUBIICHUS MOJHMENPUEMHHUKOB paBHO 10 Owm. [lenutens myna
ocnmutorpada nmpu U3MepeHusX OblT yeTaHOBIJICH B Tiostoxkenue 1:100.

Ne | HaummenoBanue | U mmm., | ITen., | R umm.,
Ocuwuiorpamma
000opyIoBaHus B A OwMm
Tek Fin @ Acq Complete M Pos: 180008
+
O]
01
1 MO 1 32 21,5 1,5 Coarsel
01
M 10,005
30-Jul-12 1556
Tek i @ fcq Complete B Pos: 272008
+
0]
071
2 OIIH 110 1T 35 21,8 1,6
011
M 10,008
Tek Nl @ fcq Complete B Pos: 150008
+
O]
01
3 MO 2 130 18,3 7,1
0]
M 10,008
30-Jdul-12 1600

M3Mepenus IpoBeu:
Umxenep 1°" kaTeropun

A.Tl. Ky3HeloB

(mOIKHOCTD) (HO,HHHCW" (®.1.0.)
Wnxenep 2°" kareropuu b2 E.B. Kupmmnios
(MOIKHOCTD) (Tmoamuch) (®.1.0.)
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[Tpunoxenue 7

IMMPOTOKOJI Ne 6 ot «30» uroas 2012 r.

Koppo3uonHoe cocTosiHNe U TepMHUUYECKAasi YCTOMUYMBOCTD 323eMJISIFOLIMX
NMPOBOIHUKOB

Jlomyctumoe cedeHue 3a3eMIISIIOIIMX IMPOBOAHHUKOB IO TEPMHUYECKOW CTOMKOCTH,
BHIOMpaeMoOe M3 yCIOBHS HarpeBa mpoBommmka 10 400 °C, ompemensercss cOOTHOLIEHHEM
(cornacuo P/ 153-34.0.525-00):

s o JT+0,1 5800-4/1+0,1 101
o 60 60

rac | — pac‘-IeTHLIfI TOK KOPOTKOI'O 3aMbIKaHU, A;
T — BpPEMs OTKIIFOYCHHA 3aMBbIKaAHUA HA 3EMIIIO, C

J7s TOpU3OHTAIBHBIX 3a3€MJIMTENICH JOMycKaeTcss B 2,5 pa3a MEHbIIEEe CEYECHUE,
MO3TOMY B JJaHHOW paboTe OrpaHUYIHUBAIIMCEH TOJIBKO MPOBEPKON 323 MIISFOIIUX MPOBOTHUKOB.

Cedenue CcymiecTBYONMX 3a3eMIIsronuXx nmpoBoaHuKoB [1C He mereel60 MM,

Ha Tteppuropunn [IC mnpom3BOIMIOCE BBIOOPOYHOE BCKPHITHE TpPYHTA B MECTE
MPOKJIAIKUMAarucTpanu 3azemiieHusi, pucyHok 1.1. CruiomiHas TOBEpXHOCTHAs KOPpPO3Us HE
npessimaeT 50% ceueHusl.

Pucynok 1.1 - Maructpane 3a3emieHus

Takum 06pa3zom ceueHne 3a3eMIISIFOIINX TPOBOJHUKOB U TOPU3OHTATIBHBIX 3a3€MIIUTENICH
YAOBIETBOPSIET TPEOOBAHUSAM IO TEPMHUIECKON YCTONYUBOCTH.

Pacuer nposen: %
Huxenep 2°" kareropuu Cuzopos A.B.
(MOJIKHOCTB) (HMCL) (®.1.0.)
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