ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropog (4722)40-23-64
BpsHck (4832)59-03-52
BnapusocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
ExaTtepuHbypr (343)384-55-89
WBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kuprusns (996)312-96-26-47

Mo Bonpocam npoaax v nogaepXKy obpallanTechb:

KasaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hoeropop (831)429-08-12
KasaxctaH (772)734-952-31

HoBsoky3Heuk (3843)20-46-81
HoBsocunbupck (383)227-86-73
Omck  (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MNeHsa (8412)22-31-16

Mepmb (342)205-81-47
PocTtoB-Ha-[oHy (863)308-18-15
Psi3aHb (4912)46-61-64

Camapa (846)206-03-16
CaHkt-lNeTepbypr (812)309-46-40
CapatoB (845)249-38-78
Cesactonons (8692)22-31-93
Cumdpepononb (3652)67-13-56

Tapxuknctan (992)427-82-92-69

3n. nourta seh@nt-rt.ru || CanT: https://elecson.nt-rt.ru/

KAJTUBPATOP

BPEMEHHW OTKJAHUYEHHUS V30

ERS-2

PyxoBOICTBO MO 3KCTTyATAIIHH

CmoneHck (4812)29-41-54
Couu (862)225-72-31
Craspononsb (8652)20-65-13
Cypryt (3462)77-98-35
Tsepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBcK (8422)24-23-59
Yba (347)229-48-12
Xabaposck (4212)92-98-04
YensbuHck (351)202-03-61
Yepenosel (8202)49-02-64
Apocnasnb (4852)69-52-93
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1 BBEAEHUE

JlanHoe PykoBoacTBO comepuT HMH(OpManuioo 00 YCTPOMCTBE M  HCIOJIb30BAHHU
kanuOpaTopa BpeMeHu otkiatoueHuss Y30 ERS-2 (manee kamuOparop), SKCITyaTallMOHHBIX
OTpaHMYCHUSX, Mepax Oe3omacHOoCTH MpH padoTe ¢ HUM U MpeJHAa3HAYEHO JUIs JIWII,
paboTtaronux ¢ mpudopoMm, a Takxke JiJIsi 00CTyKUBAIOIIETO MePCoHAaa.

2 HABHAUYEHUE

Kanu6parop Bpemenn otkmouenust Y30 ERS-2 npennazHaueH /uig HOBEpKU U3MEpHUTENEH
[apaMeTpoOB YCTPOMCTB 3aIIMTHOrO  OTKIIoueHus ( Janee no tekery — Y30) Monenu: MRP-1,
MRP-110, MRP-120, MRP-200, MIE-500, MPI-510.

3 TEXHUYECKUE JAHHBIE

YcraHaBirBaeMble aBTOMAaTUYECKU UHTEPBAJIBI BDEMEHM. . . . . ......... (10; 20; 40; 180; 490) mc
Juana3oH ycTaHaBJIMBAEMbIX HHTEPBAJIIOB BPEMEHU B PYYHOM PEXHUME. ........(10...... 900) mc
¢ marom 10 mc

[TorpenrHocTh yCTaHOBKM MHTEPBAIOB BpeMeHu B nuanaszone (10...190) mc ..£(0,002-1+0,2 mc)
[TorpemrHoCTh yCTaHOBKM MHTEPBaAIOB BpeMeHH B Auanazone (200...900) mc £(0,005-1+0,2 mc)

1) TeTolc T2 1117 s 1 S SRUR ITI (EN 61010-1)
KaTeropust 0€30TTACHOCTH .......ceevuvieererieeiieeeiieeeiieeeireeeieeesaneeeaneesnn s eens I 300B (EN 61010-1)
CTEIMEHD 3ALIUTBI KOPITYCA .uvvenrienererureeneeenreenueesreeseeestenseeseseesseessneenseesnn s seesneenseesaseenseenn 1P40
TTATAHUE TIPHOOPA ....vveeevieiieeiieiieeieeeie et eeite et esteeeteesteeenbeessaesabeesseeenseenseesnseenseeans (220B+£22) B
1S T 0 1) (50£1) I'm
PazsMEPBI , HE DOIEE.....ccueeiiieiieeiiieiie ettt et 252x 102 x 212 mm
Y F 1Tt T & (R 010 11 (= 1290 r
JMana3zoH TEMIEPATYP XPAHEHHUS «...eeeeruurrreeernrreeesnereeeeennreeessasannseeennnessreeeennnnns (-20++50) °C
JINana3oH PAOOUHMX TEMITEPATYP -.eevveerreerureenseerureenseessneanseesseenseasseeesneensenneeemmeens (+10++40) °C
Jlnana3oH TeMnepaTyp B HOPMATBHBIX YCHOBHSX ... uueuutennenneeneenneaneennennennn. (+15++25) °C

4 COCTAB KAJIUBPATOPA

CraHaapTHBIN KOMILJIEKT MOCTABKU

HaumenoBanue Kouaunuec Mpumeyanue
TBO
Kamu6parop ERS-2 1 mr.
Ka6ens muranus 220 B 1 .
s moBepku
W3mepurenbHblii Kabenb ¢ MapKUpoBKod W2 1 mr. usmepurenen cepud MRP
i MIE
. . JIs1 IOBEPKH
W3mepuTenbHblil kKabens ¢ MapkupoBKoit W3 1 mr. A pry
n3mepurenen cepun MPI
PykoBO/ICTBO 1O 3KCIUTyaTallMH. 1 .




5 ITPUHIIUII PABOTbI

[Mpunuun neiictBust kanubparopa BpemeHu oTkiaroueHus Y30 ERS-2 3akmiouaercs B
peanuzanuu QyHKIUM pese BpeMeHu. lIpu 3ToM oTcyeT BpeMeHHu B KaauOparope 3aIycKaercs
Opyd Tofade Ha ero ymnpaBmsiomuil Bxon auddepeHmuansHoro Toka cuimoi 100 MA,
TEHEPUPYEMOTI0 NOBEPSAEMBIM U3MEPHUTEIIEM, a IIPEKPALLAETCSI B TOT MOMEHT, KOI'Zla H3MEPEHHOE
KaauOpaTopoM BpeMs OyJIeT paBHO YCTaHOBKE BpeMeHU oTKiItoueHus Y30. B 3ToT ke MOMEHT
KanuOparop, HMMUTHpPYs OTKIoueHne Y30, pa3MmblkaeT KOHTakThl B IEMHM IMPOTEKaHHS
Qg QepeHIMaIbHOTO TOKAa U ToBepsieMblil m3mepuTens THa MRP BeIBOIUT Ha CcBO#l nucruieit
COOCTBEHHBIH pe3yJibTaT cyeTa BpeMEHU OTKIoueHus Y30, mpHu 3TOM MOIpEeIHOCTh cueTa
ONpeseNsieTcss KaK Pa3sHOCTh MEXIy ITOKa3aHWEM IIOBEPSEMOr0 H3MEPUTENsS U YCTAaHOBKOM
BpPEMEHU KaluopaTopa.

6 MAPKUPOBAHUE U IIJIOMBEUPOBAHME

HaumeHnoBaHue U ycinoBHOE 0003HaueHUE MpUOOPa, TOBAPHBIN 3HAK MPEANPHUATHS HAHECCHbI
B BEpXHEH YACTH JIMLIEBOM MTAHEIIH.

3aBOACKON MOPSIKOBBIA HOMEp NpUOOpa M ToJl M3TOTOBJIECHUS PACIOJIOXKEHbI Ha 3aJHeH
HaHEeIH.

[Tpubop, mnpunareiii OTK, momOupyeTcss MAacTHUHBIMH WIM  CaMOKJICIOIIMMUCS
CaMOpa3pymarOIIUMHUC TPU BCKPHITUM MpuOOpa IUIOMOaMH, KOTOPHIE PACIIONOKEHBI TIOA
3al1e/IkaMy Ha BEpXHEH MmaHesnu.

7 OBIIUE YKA3AHMS IO SKCILTYATAIIIN

TexHnyeckoe 00cIyKMBaHUE MPUOOpa MPOBOIUTCS C LENbI0 00ECIIEUeHUs! €ro MOCTOSHHOM
HCITPABHOCTHU U TOTOBHOCTH K MCITIOJIb30BAHUIO.

B npotiecce TexHUYECKOTO 00CTYKUBaHUS HEOOXOIUMO MPOBEPATH:
-COXpaHHOCTh IIOMO;
-KOMILUIEKTHOCTh IPUOOPA;
-OTCYTCTBHUEC BHCUHIHHUX MCXaHUYCCKUX HOBpe)K[[eHI/II\/JI;
-4HCTOTY Pa3beMOB U THE3I;
-COCTOSHHE JIAKOKPACOYHBIX HOKpI:ITHfI, TaJIbBAHNYCCKUX HOKpI)ITI/Iﬁ N YCTKOCTb I'PAaBUPOBKU;
-COCTOSIHHE COEIMHUTENBHBIX KaOenei U mepexo10B.

[Ipu pabote mpubopa KaTerOpUYECKU 3amperiaeTcs CTaBUTh €ro Ha MEPEIHIO U 3aTHIOI0
MaHEeJIH, 4YTO MOXKET MPUBECTH K MOJIOMKE OPraHOB YIIPABIICHHUS U BBOJIa CETEBOTO LIHYpA.

8 YKA3BAHME MEP BE3OITACHOCTH

ITo TpeGoBaHUAM K 3JEKTPOOE30MACHOCTH MPUOOP YIOBIETBOPSET KIACCy 3aIUTHI
II (EN 61010-1).
K pabGore ¢ mpubopoM  IOMYyCKAIOTCS JUIA, MPOIICAIIAE WHCTPYKTAX IO TEXHHKE
0€30MacHOCTH TIPU PabOTE C ANEKTPONIPUOOPAMH.
[epen BKITIOUEHHEM TPUOOpPA B CETh HEOOXOIUMO MPOBEPHUTH MCIPABHOCTH CETEBOTO IIHYpa
IIUTaHUA.
e qiepel HA4YAIOM H3MEpPEHUH HY)KHO IPOBEPUThb, MOAKIIOYEHBI JIM [POBOJA K
COOTBETCTBYOIIIUM H3MEPHUTEIBHBIM THE3IAM;
® PCMOHT KaJm6paT0pa AOJDKCH OCYHICCTBIIATHCA TOJIBKO MPECACTABUTCIAMU aBTOPHU30BAHHOT'O
CepBHCHOTO LIEHTpA.



BHUMAHMUE!

Ilepen Ha4vajgoM HCHONB30BAHUSI KaJMOpPaTOpa HYKHO YCTAHOBHMTHL IOBepsieMblil
usMmepureab cepud MRP, MIE wan MPI B coorBercTByHOIUMI pexuM (M3MepeHHe
BpPeMEHH IPH OJHOKPATHOM cHHycouaajibHOM Toke 100 MA). HecoorBercTByromas
YCTaHOBKA MOKeT ObITh NMPUYMHON OMMOOYHBIX M3MepPeHMil WJIM MOKeT NMPHUBECTH K
NMOBPEXICHUAM Kajaudparopa.

9 IIOPSAJIOK PABOTbI
9.1 HABHAYEHUE OPTAHOB YIIPABJIEHUS
9.1.1 IIEPEIHSISI IAHEJIb

[Tepennss nmanenas npubopa npeacrasiaeHa Ha puc. 9.1.1

a]s)e
7]s]o
clofe

Puc. 9.1.1

Opransbl ynpaBieHUs] 1 UHAUKALUHU, PACIIOJI0KEHHBIE HA TIEPETHEN MaHEIH , UMEIOT
CleayIollee Ha3HAYCHHE:

Jucnnen - CIYXHT JJIs1 OTOOpaKeHUs TEKYLMX PEeXKUMOB pabOThl KanubpaTopa u
YCTaHOBJICHHBIX 3HAUEHUN BpEMEHU cpabaThIBaHMS;

SEQ - KHOTIKa BBIOOPA aBTOMAaTHUYECKOT0 peskuMa paboTsl kanubparopa. [lpu
aKTUBALMU 3TOTO PEKUMA CBETUTCS NHIUKATOP PAJIOM C 3TOW KHOIIKOIA;

1/0 - KHOIIKa BKJIFOYEHUS / BBIKIIIOUEHHs IUTaHUs Kanubparopa;
,,@,@,,@,,,@,@ - KHOIIKK Habopa 3Ha4eHUs] BpEMEHH CpabaThIBaHUS;
- KHOTIKA Yy/aJIeHUsl 3HaU€HHUsI BPEMEHU cpalOaThIBaHUs, HAOPAHHOTO B

PYUYHOM pEXHME;

- KHOIIKa Iepexojia B py4yHoOil pexxuM Habopa BpeMeHU cpabaThIBaHUs;




- KHOIIKA aKTHBALMU KanuOpaTopa I BHIMOIHEHU u3mMepenuid. [locie ee
Ha)KaTUsl CBETUTCS UHIUKATOP PSAOM C 3TOM KHOIIKOM;

Po3eTka TpexmosocHas — IS MOJKIIOYEeHUS u3MepuTensHoro kadens W1, W2 nimu W3.

9.1.2 3AIHSIS TAHEJIb

3aaHss maHe s mpubopa npeacTaBieHa Ha puc. 9.1.2

L 1.5A
230V AC
v @
RS232 GATE
— PE 1.5A
Puc. 9.1.2
Pazbembl, pacniosoKeHHbIe HA 3aJHEN TAHEIX UMEIOT CIIEIYIOIee Ha3HAYCHHE:
RS232 — CITY>K€OHBIN pa3beM MJisi UCTIOJIH30BAHUS TOJIHKO 3aBOJIOM-H3TOTOBUTEIIEM;
GATE - paspbeM /uid MOAKIIOUEHHUS JTAJIOHHOIO YacTOTOMEpPAa B pEXUME H3MEPEHUS

JUTUTEIBHOCTEH UMITYJILCOB M OcIuIorpada ajist onpeaeacHus GOpMbl UMITYJILCOB TIPH
noBepke kanmmoparopa ERS-2.

Po3eTka TpexmosocHas — il MOAKIIOUeHUs Kaoess mutanus 220 B.
Ha 3agneit nanenu PAcCIIOIOKEHBI TAKKE TPHU IHE31a AJIS IITaBKUX npenoxpaHHTeJIei/’I.
9.2 ITIOArOTOBKA K PABOTE U IPOBEJJEHUE U3MEPEHUI

[Tepen nayanoM paboTsl kanuOpaTOpa HEOOXOIUMO MOAKIIOYUTE K HEMY COOTBETCTBYIOIIHI
u3MeputenbHbplii kKabenb (W1, W2 mna cepum MRP, MIE; W3 nns cepun MPI). Ilocne
BKJIIOUEHUS] KaiauOpaTopa B CeThb, Ha AMCIUIEE CHayajga OTOoOpa)kaeTcsi BEpCHsl MPOrpaMMHOIO
o0ecrieyeHus, a 3aTeM 0TOOpa)xkaeTCsi HOMUHAJI BpEMEHHU cpadaThIBaHUs PaBHbIN M0 YMOIYaHUIO
10 mc. ITocne 3Toro KanmudpaTop roToB K padoTe B pyYHOM WIIM aBTOMATHYECKOM PEKHIME.

9.2.1 Py4Hoii pe:xxum padoThI

Pydnoil pexum paboOThl CIYXUT [JI 3aJaHUsl T[POU3BOJIBHBIX 3HAYEHUH BpEMEHH
cpabateiBanus B Auanazone ot 10 mc 1o 900 mc ¢ marom B 10 Mc. Ilepexon B pyuHoil pexxum
OCYIIECTBIIACTCS HAXKaTUEM KHOIKHU . Ha nucnnee npu 3tom 3aropaercs Haanuc NEWTIME,
MOJICKa3Ka 0 BO3MOKHOM HCMOJIb30BaHUHU KHOMOK <0-9, C, E> 1 muraer Kypcop Ha cTapiiemM u3
YeThIpeX pa3psAA0B 3HauU€HHs BpeMeHU cpabaThiBaHUs. C IOMOIIBIO KHOMOK -ﬁ HIPOU3BOJIUTCS
Ha0Op HY)KHOTO 3HAa4YEeHHUsl BpeMeHH cpabareiBanus. [locne Haxatus Ha mudpoBbie KHOMKH |0

6



3aTUpaeTcs Mpelblayllee 3HauYeHue pas3psa U Kypcop CMeIaeTcs Ha OAMH paspsij BIPAaBO B
CTOPOHY MJAJUIMX Pa3psAoB. 3HAUYCHHE CaMOro MIIAJILIETO pa3psAa BCETAA PAaBHO HYJIO M HE
MOXkeT ObITh M3MeHeHo. KHomka MO3BOJISIET MEPEMECTUTHh KypCop K CaMOMy CTapliemy
pa3psity 4ToObl BBECTH HOBOE 3Hau€HHE BpeMeHH cpabarbiBaHus. [locie ycTaHOBKM HyXHOTO
3Ha4YeHUs] BPEMEHU CpabaThIBaHUs HEOOXOAUMO CHOBA HAXKaTh KHOIIKY . ITpu sTOM, ecau ObLIO
BBEJICHO HEKOPPEKTHOE 3HAYEHHUE, KaIMOpaTop M3JacT HECKOJIBKO KOPOTKHUX CHUIHAJIOB M Ha
mucriei Oynet BeiBeaeHa Haanmuch Error TimRng 10-1000ms. B ciyuae ycnemmnoro Habopa
Ha Juciiee KanuOparopa oroOpasurcs Haanuch Time M HOBOE 3HAadeHHE BPEMEHH
cpabatbiBanus. HaxkaTneM KHOIKH , KaauOpaTop MepeBOIUTCSA B PEXHUM I'OTOBHOCTHU K
IPOBEICHUIO U3MEPEHHI, O YeM CUTHAIU3UPYET BMOHTHPOBAHHBIN B 3Ty KHOIIKY CBETOJIMO/.

9.2.2 ABTOMaTH4YeCKHUH pe:kuM padoThl

ABTOMaTHYECKM peXUM pabOThl MpeAHa3HA4YeH Ui aBTOMATUYECKOM  IOBEPKHU
m3meputeneir cepun MRP, MIE wmn MPI Ha ¢QukcupoBaHHBIX HOMHHAllaX BpPEMEHH
cpabarbiBanus u3 ciepyromero psiaa: 10; 20; 40; 180; 490 mc. Ilepexon B aBTOMaTHYECKUM
PEXHUM OCYLIECTBIIICTCSI HAKATUEM KIIABUIIU . Ilocie mepexona B 3TOT PEKUM CBETATCA
CBETOAMO/IbI KHOIIOK ‘SEQ , START‘ U KanuOpaTop roToB K NIpoBeAeHHIO u3MepeHuil. [lpu
BBINIOJIHEHUHM W3MEPEHUH B aBTOMATHYECKOM pEXHME KaauOpaTop MOCIEIOBATEIBLHO 3aJaeT
3HAYCHUs BpeMeHH cpabateiBanus u3 psana: 10;20;40;180;490 mc u 3aTeM NEPEXOAUT B PEKUM
OKHJaHUS.

9.2.3 IHopsimok padoThl ¢ MOBepsieMbIMH HM3MEPHUTENSAMH, MOAKIIYEHHBIMH K
Kaaudparopy

N3mepurens MRP-110 u MPI-510 usmepsier Bpems oTkimoueHuss Y30 u HampspKeHHE
NPUKOCHOBEHHUS 32 OJIMH IHKIL.

[Tocne BpIOOpa COOTBETCTBYIOLIMX YCTAHOBOK HoBepsieMoro usmepurens (Rg, ta) nius MRP-
110; t, L gma MPI-510 u monxmroueHus K KanuOpaTopy, HY)KHO YCTAaHOBUTh OJMH W3
HEOOXOJAMMBIX TPOMEKYTKOB BpPEMEHHM B PYYHOM PEKHUME pabOThl KamuOpartopa WIH
YCTaHOBHUTH aBTOMAaTHYECKUH PEKUM M HAXKATh KHOTKY Ha TIOBepsieMOM u3MmepuTtene. B
clIy4ae MOBEPKH MPH YCTAaHOBIEHHOM MPOMEXyTKe BpeMeHH Oosee 200Mc, HY>KHO BKIIOYHUTH Ha
MOBEPSEMOM H3MepHTene cenekTuBHbI tun Y30.

B m3meputensx MRP-1, MRP-120, MRP-200 u MIE-500 u3mepeHue mpoXoauT B JBe a3kl
B mnepBoii (haze moBepsieMblld MPHOOpP M3MeEpseT HANpPSHKEHUS MPUKOCHOBEHUS, a BO BTOPOH -
Bpems oTkiroueHus Y 30.

B Ttakom ciydyae mopsaok paboThl ¢ KamuOpaTOpOM OTJIMYAETCS OT YKAa3aHHOIO BBIIIIE.
[Tocne BBIOOpa COOTBETCTBYIOMMX ycTaHOBOK m3meputens MRP-1, MRP-120, MRP-200 unu
MIE-500 (UB, tA) u moakItoueHus: K KanuOpaTopy, Hy>KHO YCTAaHOBUTH OJIMH M3 HEOOXOIUMBIX
OPOMEXYTKOB BPEMEHHM B PYYHOM pexuMe paboTbl KaiuOpaTopa WM YCTaHOBUTH
ABTOMATUYECKUN PEXKUM U HaXaTb KHOIKY Ha ToBepseMoM wu3Mepurene. llocie
BBIMIOJTHEHUSI M3MEPEHUM U TOJNy4eHHs  Pe3yJIbTaTOB HY)XHO CHOBA HaXaTb Ha
HOBepsieMOM U3MepuTene. B ciydae moBepku npu yCTaHOBICHHOM IPOMEKYTKE BpeMeHH OoJiee
200Mc, HY>KHO BKJIFOUHMTH Ha MOBEPSIEMOM HM3MEpUTENe ceNeKTUBHbI Tul Y 30.



10 ITOBEPKA IPUBOPA

Hacrosimuii paznen pacnpoctpansercss Ha kanuOpaTop BpemeHu oTkiaroueHust Y30 ERS-2
(mamee MmO TEKCTy - KaauOpaTop), MpeTHA3HAYCHHBIH [T BOCIPOM3BEICHUS ATAIOHHBIX

HHTCPBAJIOB

BPEMCHU

OTKJIIOUEHUSI  YCTPOWCTB

3alllUTHOTO

OTKIOYCHUA

(V30), u

YCTaHaBJIMBAET B COOTBETCTBUU ¢ TpeboBanmsimu MU 1202 —86 (IIpuGopsr u mpeobdpazoBaTenn
U3MEPUTENIbHBIE HAMpsOKeHUs, TOKAa, CONpPOTHBIeHHs IdpoBble. OOmue TpeboBaHUS K
METOJIMKE MOBEPKH ) pabourie METO/Ibl U CPe/ICTBA MOBEPKH KalnOparopa.

Me:xnoBepouHslii HHTEpBaT — | rox.

10.1 OIEPALIMU TIOBEPKH

[Ipu npoBeneHnN NOBEPKU JOJIKHBI BBITIOIHITHCS ONEPALUY, IPUBEIEHHBIE B Ta0. 1.

Taobmua 1.
No myHkTa
No O0s13aTeIbHOCTH y
HaumenoBanwue onepanuu METOIUKH
n/m MIPOBEJICHUS TpU
MEPBUYHON | TEPUOTUIECKOM
TIOBEPKE MOBEPKE
1 |BHeuHuii 0CMOTp na m.10.7.1
2 |OnpoboBanue na m.10.7.2.
OmnpeneneHre OCHOBHOM abCOIFOTHOM
3 na m.10.7.3.1
MOTPEIIHOCTH BpeMeHH OTKItoueHus Y30

Vxka3aHHbIe orepanv IMOBCPKU MOOJIKHBI BBIIIOJHATBCA IIPU  BBIITYCKE KaJ'II/I6paTOpa u3
IIPpOU3BOJICTBA WJIKM IIPU BBO3C H3-3d I'PAHUIIBI, ITIOCJIC PCMOHTA WM XPAHCHUA oonee uem 1/2

MCIKIIOBCPOUYHOI'0O HHTCPBAJIA,

MCIKIIOBCPOUYHBIM MHTCPBAJIOM.

10.2 CPEICTBA IOBEPKH

da TakKXC B IIpoHECCC OKCIUIyaTalluh B COOTBCTCTBHU C

[Tpu npoBeneHnU NOBEPKU JOHKHBI IPUMEHSTHCS CPECTBA U3MEPEHUI, YKa3aHHbIE B Ta0I. 2.

Tabmuua 2.

HaumenoBanne | OcHOBHBIC TeXHUYECKUE XapakTepucTuku | Pekomennay | [lpumeuanue
CHn CHu emoe CH1

[Ipenemnst [Torpemnocte (Tum)

U3MEpPEHUI
Yacroromep t5=(0,1-10" I At=%(]5-107"¢] + Y3-63/1 Ocnosaoe CH

+10) ¢ |Atyp|+|At3amn| + |Tol) ¢
Ocuumorpad (0+1) MI'm; nr+3% C8-17 Bcnomoratens-
3anomuHaroumii | 6MB+500 B Hoe CU1




IIpumeuanue:
* BMecTo ykasaHHBIX B TaOJMLe CPEACTB IMOBEPKU pa3peliaeTcss  MNPUMEHSTh ApyTHe
AQHAJIOTMYHBIE W3MEPHUTENbHBIE MPHOOPHI, 00ECIeYNBAIONINEe H3MEPEHHE COOTBETCTBYIOLINX
napaMeTpoB ¢ TpedyeMoil TOYHOCTBHIO. Bce cpencTBa MOBEPKH JODKHBI OBITh HWCIPABHBI H
MIOBEPEHBI B YCTAHOBJICHHOM MOPSIKE.

10.3 TPEBOBAHUS K KBAJIM®GUKALIUA IOBEPUTEJIEN

K mpoBeneHuto usmepeHuil 1 00pabOTKe pe3ysIbTaTOB JOIyCKAIOTCS JIUIA, aTTECTOBAHHBIE B
kauyectBe noseputess no [1P 50.2.012-94 u usyuusmnirie HacTOSIYI0 METOJUKY TOBEPKU

10.4 TPEBOBAHUMS BE3OIIACHOCTH

K pabore ¢ mnpubopom  momyckaroTcsl JHIA, MPOIIEAIINE HHCTPYKTaX IO TEXHUKE
0€30MMacHOCTH MPH padoTe C NMEKTPO- U PAAHOU3IMEPUTEILHBIME PUOOPAMH.
[Ipu npoBeneHnH MOBEPKH HEOOXOIUMO COOIIOIATh:

e TpeboBaHMs 0€30MacHOCTH, TpemycMoTpeHHble "[IpaBriiaMu TEXHUYECKON HSKCIUTyaTalluu
3JIEKTPOYCTaHOBOK  moTpeburener" wu  "[IpaBmimamMu  TEXHMKHM  O€30MACHOCTH  TIPH
AKCIUTyaTaIlly AJIEKTPOYCTAHOBOK MOTpeduTenei';

e yKa3zaHus 1Mo 0e30MacHOCTH, MPHUBEACHHbIE B TEXHUYECKOW JOKYMEHTALIMU Ha STATIOHHbBIE
CpEICTBA U3MEPECHUH.

10.5 YCJOBUS ITOBEPKHA

[ToBepky kamuOpaTopa clieyeT IPOBOJAUTH B HOPMAJIbHBIX YCIIOBUSX, MPEACTABICHHBIX B
Tadi. 3.

Tabmuna 3
Ne n/m HanmenoBanwne napamerpa 3HaueHue napameTpa

1. | Temmeparypa okpyxaromieii cpebl, °C 15+25
2. OTHOCUTENbHAs BIAXHOCTh BO3AYyXa, % 30=80
3. |AtmocdepHoe naBnenue, klla 84 +106
4. DJIEKTPONUTAHHE: IEPEMEHHBIN TOK

HanpspKkenue, B 220+4,4

yacrora, I '1q (5040,5)

10.6 IIOATOTOBKA K IOBEPKE

10.6.1 TloaroroBky kamuOpaTopa K paboTe BBINMOIHSIIOT B COOTBETCTBHU C YKa3aHUSIMHU
PykoBojcTBa mo skeryaramuu (1.9.2.)

10. 6.2 CpenctBa m3aMepeHuil U 000OpyJ0BaHUE, HEOOXOAMMBIC NJISi MPOBEACHUS MOBEPKU
NPUBOIAT B paboyee COCTOSHHUE B COOTBETCTBHHM C WX OKCIUTyaTallMOHHO-TEXHHYECKOU
JIOKyMEHTaLEH.

10. 6.3 IloAroToBKY CXeMbl NOBEPKH BBINOJHSIOT COIJIACHO YKa3aHUSM IO ONPEIEICHUIO
OCHOBHOM aOCOJIOTHOM TMOTPEIIHOCTH BpeMeHu oTkimodeHus Y30, mpueaeHHbIM B 11.10.7.3
PykoBozcTBa 10 AKCILTyaTaIHH.

10. 6.4 [loaroraBnuBaroT TaOIUIBI ISl 3aHECEHUS PE3YJIbTaTOB U3MEPEHUI B COOTBETCTBUU
c [Ipunoxxenuem 1 k JaHHON METOAMKE MOBEPKH.

10. 6.5 Tlpu npoBeaeHUM MOBEPKU MapaMeTpbl HANPSIKEHUS CETH JOJKHBI HAXOAUTHCS B
npezenax, mpeJACTaBICHHBIX B Ta0M. 3.




10.7 IIPOBEJEHUE IIOBEPKH
10.7.1. BHELIHHU OCMOTP

[Tpu ocMOTpe TOKHO OBITH YCTaHOBJICHO:

HaJIU4YHe KOMIUIEKTHOCTH;

HaJM4Ke CBUICTEILCTBA O MIPEABIAYIIEH MTOBEPKE;

HAJIMYUE MAapKUPOBKH, 0003HAYAOIIEH THIT U 3aBOJICKON HOMED MPHOOPa;

HAJIMYUE YeTKUX (PYHKITMOHATBHBIX HAIUCEH U OTMETOK Ha TAHEIISIX KOpITyca Mpuodopa;
OTCYTCTBHE MOBPEKICHUHN U30JISIIIUU COCTUHUTEIBHBIX MPOBOJIOB;

OTCYTCTBHE 3arpsi3HEHUN THE3[, COCIUHUTEIEH U 3aKUMOB.

10.7.2 OIPOBOBAHUE

10.7.2.1 Lenbto onpoboBaHus SIBISETCS MPOBEpKa (GYHKIMOHUPOBAHUS MPUOOpPaA, IPU ITOM
orpoOoBaHuIo mojBepraercs kanudparop ERS-2, ynosnerBopsronmii TpeGoBaHUSIM BHELIHETO
0CMOTpaA.

10.7.2.2  OmnpoOoBanue  kamuOpaTopa  BBIIOJHSETCA  IYTEM  KOHTPOJS  €ro
pabomocnocobHocmu:
* cobpath cxemy cormacHo puc.10.7.2.

BOpOTa
(GATE)
L
N KAJIUGPATOP OCHUIJIOTPAD
~220 B PE ERS-2
Rex =1MOwMm !

MRP

Puc. 10.7.2

* B COOTBETCTBUU C YKa3aHUSAMHU PyKoBOJCTBa MO AKCIUTyaTaluu (11.9.2) BBIIOIHUTH U3MEPEHUE
BpPEMEHH OTKJIIOYCHHS Ha HIKHEM mipenene (10 Mc) nuanazoHa paboThl KanmuOpaTopa.

PesynbraTr cumMrTaeTrcs MOJOKHUTENbHBIM, ecld Ha Tabio mpudopa MRP orobpakaercs

BenmunHa 10+]1 Mc  m, criemoBaresnbHO, HE OOHApPYXKEHO HapyLIEHUs PabOTOCHOCOOHOCTH
KanuopaTopa.

BHUMAHME: 151 nansHele paboTel yuecTb, 4To Harpy3ka Ha Bbeixoae GATE kanuGpatopa
noJrkHa ObITh He MeHee | MOwm.

[IpoBepuTh ¢ MOMOIIBIO 3aIOMHHAIOIIETO OcLHuIIorpada, noakioyeHHoro K Beixoqy GATE
KanuOparopa, HaJM4Yue NPAMOYTOJBHOTO HMITyJbCa aMIUIMTYn0M He Oonee + 5,8 B mia
nutenbHocTi 10 Mc kanuOpaTopa.

ITocne storo Kann6paTop JAOITYCKACTCA K OIIPEACIICHUTO a0COJIFOTHOH NIOTrpCIIHOCTH.
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10.7.3 ONPEAEJEHHUE MOTPEITHOCTHA W3MEPEHUS BPEMEHM OTKJIIOUEHUS

OmnpeneneHre TMOTPEIIHOCTH W3MEpPEHUsT BpeMeHH oTkimoueHus Y30 kamubpaTtopa
npoBoauTcs B coorBeTcTBMM ¢ M.I.10.7.3.1 u ¢ wucnonb3oBaHHEM OOIIErO aNrOpUTMA,
n3J10KeHHoro B 11.11.10.7.3.2+10.7.3.5 PykoBoacTBa Mo 3KCILTyaTalllH.

B cooTBeTCTBMM € COOTHOIIEHMEM IIOTPEIIHOCTEM 3TaJOHHBIX CPEACTB U IOBEPSIEMOIO
npudopa, B KaXKIOH MpOBEpPSEMON TOYKE, B KOTOPOW MPOBEPSETCS MOTPEIIHOCTh, CIETYET
IIPOU3BOJUTH 3 U3MEPEHHUS.

[IpoBepka rogHOCTH KayMOpaTopa BBHIMOJIHSAETCS METOJOM MPSMBIX M3MEPEHUH 3a7aBacMoun
¢u3uUecKoil BeIMUMHBI M CPABHEHUS U3MEPEHHOTO 3HAYCHHUA C €€ 3HaueHHEeM B IpOBepseMOn
TouKe. Pe3ynpTaThl M3MepeHn TOJDKHBI 3aHOCUTHCS B TPOTOKOJI. B Tabnuie Al Tlpunoxenus 1
K JAHHOM METOJMKE IMOBEPKU NpPECTaBIeHa peKOMEeHIyeMas opMa MPOTOKOJIA TIOBEPKH.

Bce npelictBus ¢ mpubopoM TOJKHBI BBIOIHITHCS B COOTBETCTBHH € €ro PykoBoncTBOM
10 3KCIUTyaTalnH.

10.7.3.1 Onpenenenue NOrpeIHOCTH U3MEPEHMs BpeMeHU oTKiIrodeHus Y 30.

10.7.3.1.1 Omnpenenenue NOrpemIHOCTH U3MEPEHUsT BpeMeHU oTkiIoueHus Y30 mpoBoaAar
METOJIOM MPSAMBIX U3MEPEHUI C UCIIOIB30BAHUEM CXEMbI, MPEACTaBICHHON HA puc. 10.7.3.1,
CO CIIEAYIOUIMMHU napameTpamu uia npudopoB MRP/MIE/MPI:

Ian =100mA, kpaTHOCTH X1, PopmMa TOoka UM (CTaHAApPTHBIE YCTAHOBKH), - U YCTAHOBKOI
HEOOXO0JMMOT0 BPEMEHHOTO MHTEepBajia Ha KaauopaTope ¢ MOCIEAYIOIUM 3aIlyCKOM U3MEPEeHHIA
knasumeit START na npu6opax MRP/MIE/MPI.

BOpOTa
(GATE)
L
N KAJIUBPATOP YACTOTOMEP
=220 B PE ERS-2 Y3-63

MRP

Puc. 10.7.3.1
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10.7.3.1.2. I3mMepeHust u onpeaesieHue pe3yabTaToB MPOBOAAT MO anroputmy m.um. 10.7.3.2-
10.7.3.5 B TOUKax, yKa3aHHbBIX B Ta0J.4.
N3mepenne pmutensHocTH curHana GATE ocymectButs Ha ypoBae (2+0,5)B.

Tabnuna 4
IToBe- N3mepennas JomycTumblii JomycTumblii Honyctumas
pse- BEIUYMHA, MC HHTEpBAI IpU uHTEpBai no PO, abcomoTHas
MBI MIOBEPKE, MC MC HOIPEIIHOCTh
OTMET y=0,8 o PO,
KU, MC MC
ABromatnd. | Pyunoi#t He He He He He 6omnee
pPEeKUM pEXUM MeHee | Oosee | MmeHee | Ooiee
10 9,82 10,18 9,78 10,22 +0,22
20 19,81 20,19 | 19,76 | 20,24 +0,24
30 - - 29,79 | 30,21 29,74 | 30,26 +0,26
40 39,78 | 40,22 | 39,72 | 40,28 +0,28
180 179,55 | 180,45 | 179,44 | 180,56 +0,56
490 488,02 | 491,98 | 487,53 | 492,47 12,47
900 - - 896,24 | 903,76 | 895,3 | 904,7 +4,7

10.7.3.2 [ns Kaxaol MOpoBEpsieMOM TOYKH BBIMOJHSIIOTCS ONEpalMyd yKa3aHHbIE HUXKE.
VYcraHaBiuBaeTCsl 3HAYCHHE U3MeEpsIeMOi (U3MYECKOW BETWYMHBI X B COOTBETCTBHE C 1-OH
MPOBEPSAEMOUN TOUKOIA.

10.7.3.4 Peructpupyercs e€ M3MEpPEHHOE 3HAYCHHUE XUi; M0 MOKA3aHUIO STAJIOHHOTO CPEICTBA
u3Mepenuii (dactoromep Y3-63/1 B perxkxume U3MepeHHst JUIUTEIBHOCTH).
10.7.3.5 Pe3ynaprar cuuTaeTrcs IMOJOXKUTEIbHBIM, €CIM 3HaueHHWEe XWi YAOBIETBOPSET
CJIEIYIOIIEMY YCIIOBHIO:
Xunmxi=( XHi - y*A)< Xui < XBepxi =(XHi + 7*A)

rae XHi, -HOMUHAJIbHOE 3HAa4YeHHE (U3UYECKON BETUUMHBI (BpeMsi),  BOCIPOU3BOJMMOM
KauOpaTopoM B 1-0i MpoBepsieMoil TOuke; A - aOCOJIOTHAsI MOTPEIIHOCTh BOCIIPOM3BEICHUS
TaHHOU (PU3UYECKOI BEINYNHBI);

Y - Kk03(duIMEHT CyXeHHs TOJsA JIOMyCKa, ONpEAEsIeMbli B COOTBETCTBUH C
YKa3aHUSMH MU 188-86 (JlocToBepHOCTh M TPeOOBaHMS K METOIUKAM TTOBEPKH CPEJICTB
u3Mepenuil), npuHAT paBHbIM 0,8; XBepxi - BepxHee M XHIKI - HWD)KHEE JOIyCKaeMble
3HAYEHUs] TPEIENIOB BOCHPOM3BOAMMON (M3UYECKON BEIWYMHBI, 3HAYEHHS] KOTOPHIX B
NOBEPSAEMBIX OTMETKaxX IpuBeneHbl B [Ipunoxenun 1.

10.7.3.6 Ecaum xoT1s ObI B OTHOW MPOBEPSEMOIN TOYKE IMOTPEIIHOCTh BHIXOJUT 32 JIOYCKaeMbIe
IpeJieNbl, TO TIOBEPSIeMBbIi Tpubop OpakyeTcs.

10.8 O®OPMJIEHUE PE3VJIBTATOB IOBEPKHU

10.8.1 IIpubop, mpoienmnii MoBepKy C MOJOKUTEIBHBIM PE3yIbTaTOM, IPU3HAETCS TOAHBIM
U JIONyCcKaeTcs K NpHMeHeHuto. Ha Hero BeIgaeTcst CBHUAETENBCTBO O MOBEpKe Mo (opme,
ycta"oBieHHoH B 1P 50.2.006-94.
10.8.2 TIpubop, HEe yIOBIETBOPSIONINH TPeOOBAHUSAM IYHKTOB pasieia 9 maHHOW METOIMKH,
NPU3HACTCS] HEMPUTOIHBIM U K IPUMEHEHHIO HE JIOITYCKaeTCH.
OtpunaTenabHbIe Pe3yNIbTaThl HOBEPKH O(OPMIISIOTCS BbIIaueii M3BELICHHUS O HEPUTOHOCTH
K IPUMEHEHHIO.
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11 ITPABUJIA XPAHEHUSI

[Tpubop, mocrynaromuii Ha CKJIaa MOTPEOUTENs, MOXKET XPAaHUThCA B YHNAaKOBAHHOM BHJE B
TE€YEHHUE OJHOIO IoAa .

11.1 YCJ0OBUS XPAHEHUSI IPUEOPA

OrarnmBaeMble XpaHUITUIIA:
Temneparypa Bozayxa ot +5°C no +50°C;
OTHOCUTENbHAs BIaXKHOCTH 10 80% mpu Temmnepartype +25°C.
He orannuBaemble XpaHWINIIA:
temneparypa Bozayxa ot -20°C no +50°C;
OTHOCHUTEJIbHAS. BIAKHOCTH BO31tyXa A0 98% mpu temneparype + 25°C.
B nmnomemeHusax pans XpaHeHHMsT HE JOJDKHO OBITh MbUIM, NApoB, KHUCJIOT, MIEI0Yel,
BBI3BIBAIOIINX KOPPO3UIO.

11.2 JNMATEJLHOE XPAHEHUE

JlnutenpHOE XpaHeHHE MpuOopa OCYILECTBISAETCS B KaMUTAJIbHOM  OTaIIMBAEMOM
XPaHWIUIIE B YCIOBUSX:

Temneparypa Bozayxa ot +5 °C go +50 °C;

OTHOCUTENIbHASA BIAXKHOCTH Bo3ayxa 1m0 80 % mnpu temmeparype +25°C u Huxke 0e3
KOHJICHCAIlU!U BJIary.

Cpoxk xpanenust npudopa 10 mer.

12 TPAHCIIOPTUPOBAHUE
12.1 TAPA, YHAKOBKA

12.1.1 Jlns obecniedueHUs COXpaHHOCTH TPHOOpa MPH TPAHCTIOPTHUPOBAHUHU HCTIOIB3YETCS
yKJIaJJO4Hast KOpoOKa ¢ aMOpPTHU3aTOpaMH U3 MEHOILIACTA.
12.1.2 YnakoBbIBaHWE TPHUOOPA TPOU3BOJUTCS B CIEAYIONICH TOCIEI0BATEIBHOCTH:
npubOp MOMECTUTHh B MOJUAITUICHOBYIO YIAKOBKY, IEpEBs3aTh LINAaraToM M MOMECTHTH B
KOpOOKY;
9KCIUTyaTallMOHHYI0 JTOKYMEHTALUIO MOMECTUTh B IHOJMATHIICHOBBIM MaKeT M YJIOXWUTh Ha
npruOOp WM MEXITy OOKOBOM CTEHKOH KOPOOKH U MPHOOpPOM;
TOBAPOCONPOBOAUTENBHYIO JOKYMEHTALIMIO B TAKETE€ MOMECTUTD MOJ] KPBIILIKY KOPOOKH;
OOTSIHYTh KOPOOKY TTACTUKOBOH JICHTOH M OTLIOMOMPOBATE;

12.2 YCJI0OBHUA TPAHCIIOPTUPOBAHUS

12.2.1 TpancnopTupoBanue mnpudopa B YKIAJO0UYHOW KOpOOKE MPOM3BOIUTCS BCEMHU
BHJIAMU TPAHCIOPTA MPHU TEMIIEPATYpPE OKpYyskaromiero Bozayxa ot Mmunyc 20°C no mioc 50°C u
OTHOCUTENILHOW BIaXHOCTU 10 95% Tpu Temmeparype OKpYXKarolleill cpeasl He Oojee TUIoC
50°C.

12.2.2 Tlpu TpaHCIOPTUPOBAHHH JOJDKHA OBITH MPETyCMOTpPEHa 3alluTa OT MOMNaJaHus
aTMoc(epHBIX 0caaKoB U nbutd. He nomyckaercs kaHToBaHue npudopa.

12.2.3 B mporuecce 3KCIuTyaTaluy MpuOOp TPaHCIOPTHPYETCs ¢ 00BEKTa Ha OOBEKT B
YKJIQJIOYHON KOpOOKe aBTOMOOWUIBHBIM TpaHcmopToMm a0 1000 kM (CKOPOCTh MO MIOCCEHHBIM
noporam a0 80 kM/4, o rpyHTOBBIM — 20...40 km/4).

12.2.4 Tlepen TpaHCHOpPTHpPOBaHWUEM MPUOOpPAa BTOPUYHAS yHaKOBKa MPOU3BOAUTCS B
cooTBeTcTBUM Cc I1. 11.1.2.
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ITPUIIOKEHUE 1

Pexomennyemass ¢opma 3amucu pe3ylbTaToB HM3MEPEHUH B IPOTOKOJIE IOBEPKU

Kanubparopa.
Tabnuua A1
IToBe- N3mepennas JonycTtumsbli JonycTtumsblii Honyctumas
psie- BEJIMYMHA, MC MHTEpBAJ IpU uHTepBan no PO, | abcomoTHas
MbIe MOBEpKE, MC MC HOTrPEIIHOCTh
OTMET v=0,8 o PO,
KU, MC MC
ABromatnd. | Pyuno#t He He He He He Gomnee
pPEeKUM pEXUM MeHee | Oosee | MmeHee | Ooiee
10 9,82 10,18 9,78 10,22 +0,22
20 19,81 20,19 | 19,76 | 20,24 +0,24
30 - - 29,79 | 30,21 29,74 | 30,26 +0,26
40 39,78 | 40,22 | 39,72 | 40,28 +0,28
180 179,55 | 180,45 | 179,44 | 180,56 +0,56
490 488,02 | 491,98 | 487,53 | 492,47 12,47
900 - - 896,24 | 903,76 | 895,3 | 904,7 +4,7

Mo Bonpocam npogax u noanepKku obpaljantech:

KasaHb (843)206-01-48 HoBoky3Heuk (3843)20-46-81
Kanununrpag (4012)72-03-81 HoBsocunbupck (383)227-86-73
Kanyra (4842)92-23-67 Owmck (3812)21-46-40
KemepoBo (3842)65-04-62 Open (4862)44-53-42

Kupos (8332)68-02-04 OpeHbypr (3532)37-68-04
KpacHopap (861)203-40-90 Mexsa (8412)22-31-16
KpacHosipck (391)204-63-61 Mepmb (342)205-81-47

Kypck (4712)77-13-04 PocrtoB-Ha-[loHy (863)308-18-15
JNvneuk (4742)52-20-81 PssaHb (4912)46-61-64
MarnuToropck (3519)55-03-13 Camapa (846)206-03-16
Mocksa (495)268-04-70 Cankr-MNeTepbypr (812)309-46-40
MypmaHck (8152)59-64-93 CapatoB (845)249-38-78
Hab6epexHble YenHbl (8552)20-53-41  CesacTtonons (8692)22-31-93
HvxHuin Hosropop (831)429-08-12  Cumdbeponons  (3652)67-13-56

Kaszaxctan (772)734-952-31 Tamxkukuctan (992)427-82-92-69

CmoneHck (4812)29-41-54
Coun (862)225-72-31
CrtaBponornb (8652)20-65-13
CypryTt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBck (8422)24-23-59
Yba (347)229-48-12
Xabaposck (4212)92-98-04
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnasnb (4852)69-52-93

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropon (4722)40-23-64
BpsHck (4832)59-03-52
BnaguBocTtok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89
UBaHoBoO (4932)77-34-06
Wxesck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kuprusus (996)312-96-26-47
3n. nourta seh@nt-rt.ru || CanT: https://elecson.nt-rt.ru/
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