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OCHOBHI BUMOTIWU | BE3NEKA
NPU EKCNAYATALLIT

- BUpo6HMK He Hece BignNoOBiAanbHOCTI 33 WKOAY, CNPUYMHEHY HENPABUIBHUM MOHTAXKEM,
Hea40TPUMaHHAM NPaBuUA eKcnayaTau,ii, abo BUKOpUCTaHHA 061agHaHHA, WO He BignoBigae Moro
NPU3HAYEHHAM.

- MoHTa)K NoBUHEH ByTW NpoBeaeHUi KBanidpikoBaHMM NEPCOHANIOM, LLLO NPOMLLAN
aTecTau,ito Ta Ma€ AoNycK A0 poboTun 3 06nagHaHHAM B 0b6nacTi KBl i A, 3 4OTpUMaHHAM yCix
BMMOT 10 MOHTAXy €N1eKTPUUYHUX NPUCTPOIB, NPU3HAYEHUX 419 BUMipHOBaHHA TUCKY. Ha ocobi, fka
NPOBOAUTb MOHTAX, NEXUTb Bi4NOBIAANbHICTb 33 NPOBEAEHHA PObIT BiANOBIAHO A0 LbOro
KepiBHMLTBA, Ta YCiX NPUNUCIB i HOPMaM, LLLO CTOCYHOTbCA Be3neKn Ta eNeKTPOMarHiTHoI
CYMICHOCTI.

- HeobxigHo npaBuabHO KOHIrypyBaTh NpMCTpiil BigNOBIAHO 4,0 NOCTAaBNEHUX 3aBAAHD.
HenpaBunbHa KoHOIrypauia npucTpoto MoxKe Npus3BecT 40 He KopeKTHoi poboTu, abo, HaBiTb, A0
HeLLaCHOro BUNAgKy.

- B cuctemax, AKi NpautoTb Nig TUCKOM, B pa3i He repMeTUYHOCTI | BUTOKY, ICHYE 3arposa
Hebe3nekn ana nepcoHany, Ak 3 6OKy cepefoBULLA BUMIPIOBAHHA, TaK i 3 BOKy cucTemu.

- 'Y pasi BUHUKHEHHA HecnpaBHOCTIi HEOOXiAHO BiACIKTU TUCK B CUCTEMI, BiIKNHOUUTH
UBJIEHHSA NPUCTPOIO, AEMOHTYBATHU | NepeaaTn B PEMOHT BUPOOHUKY, ab0o MOro ynoBHOBaXKEHOMY
npeacTaBHUKY.

- Ona miHimisauii MoXnMBOCTI BUHMKHEHHS aBapilHOi cuTyauii i noB'A3aHOi 3 Heto 3arpo3u
nepcoHany He BUKOHYBATU MOHTAXKHi pOOOTH i He eKCcnayaTyBaTU NPUCTPOI NPU HACTYNMHUX
YMOBaXx:

® HaABHICTb MeXaHiYHMX yaapiB, HAAMIPHUX KO/IMBaHb abo BibpaLiit B MicLi MOHTaXy;
* NpoBeAEeHHSA 3BaptoBasibHUX PODBIT;
e eKCnayaTauifa NPUCTPOIB NPU NEPEBULLLEHHI MAaKCMMAbHO AOMNYCTUMOTO TUCKY;

® HAAMIPHUX KOJIMBAHb TeMnepaTypu, NepesuLLLEeHHA TeMNepaTypHOro pexumy
eKcnayaTau,ii npucTpois 3a 6e3nocepeaHbOro COHAYHOIO Harpisy;

® KOHJIEHCaLlii BOAAHOT Napu, 3annieHHs, obmepsaHHs.

- BUKOHYBATM MOHTaX i 3aCTOCOBYBATM NPUCTPOI Yy BUOBYXOHEHE3NeYHOMY BUKOHAHHI
HeobXxiaAHO 0c06MBO YBAXKHO, 3 ypaxyBaHHAM BCiX HOPM i MPUNUCIB, LLLO CTOCYOTbCA BUMOT A0
OAHOro BUAy NpPUCTpOIB.

KepiBHMUTBO MO eKcnayaTawii MiCTUTb TEXHIYHI NapameTpu NepeTBOPOBaYiB, aKTyanbHi Ha
MOMEHT nepegadi Li€i iHCTPYKUii B gpYK. LLi napameTpn MoXKyTb 3MiHUTUCA.

BupobHMK 3anunLiae 3a co60to NpaBo BHECEHHA 3MiH (LLLO He NPUBOAATL A0 NOripLIEeHHA
eKcnyaTauiMHuUX i MeTpoIoriYHUX NapameTpis Nnpuaajis) 6e3 ogHOPa30Boi 3MiHM 3MiCTy
iHCTPYKLIi 3 ekcnyaTaii.
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1. BCTYN

JanHunii nocibHKUK 3 ekcnayaTauii APR-2000AL npu3HaYeHUn 4na KOpUCTyBadiB
€KCN/IyaTyloumnx iHTeNeKTyanbHi NepeTBoptoBaYi pisHNULi TUCKY TNy APR-2000AL (gani no Tekcry -
nepeTBOPOBAY) Y BUKOHAHHI KOPMNyCy eNeKkTpuYyHoro npuegHaHHa ALW i ALE, Bkitoyatoum
BMbyxobesneyHe BUKOHaHHA. APR-2000AL mictuTb iHpopmaLito HeobxigHy ANA O3HANOMIEHHA 3
NPUHLKUNOM Aii, 06CNYroByBaHHA, ONUC TEXHIYHUX AAHUX | XapPaKTEPUCTUK, @ TaKOXK HaBeAeHi
pekoMeHAaL,ii N0 MOHTA)KY, @ TAKOX NOPAAOK A NPU BUHUKHEHHI HEeCNpPaBHOCTEN.

APR-2000AL HeobxiaHO BUKOPUCTOBYBATW CMiJIbHO 3 BiANOBIAHMMM iIHCTPYKLUIAMM MO
ekcnayaTauii (nacnoptamm, popmynapamm abo iHWKMMK eKCnayaTauinHUMN LOKYMEHTaMM) HA
BMMIipIOBa/IbHI NepeTBOptOBaYi, NPUCTPOI iHAMKaLIT (AKWoOo NoTpibHO no Texnpouecy).

Mepepn, yCTaHOBKOIO i 3aNyCKOM B €KCMnJyaTal,ito nepeTBoptoBaya HeobXigHO yBaXKHO
BMBYUTM L0 IHCTPYKLitO | HeOBXigHO 3BEPHYTM yBary Ha HaCTyMNHi MOMEHTU:
- MaKkcuMmanbHUI giana3oH BUMipOBaHb (BEPXHA MeXKa BUMiPIOBaHb), AOBKUHM Kaninapis, TMn
NPOLLEeCHOro NPMEAHAHHSA | eNEeKTPUYHOTO NPUCTPOLO NOBMHHI BianoBiaaTh cneymdikau,i
3amoBeHHA. MaKcMmanbHUn poboYmMin CTaTUYHWUI TUCK.
- Mpyn MmoHTaxi NnepeTBoplOBaYdiB HEOOXiAHO 3a6e3nNeyYnTn BiNbHUIM AO0CTYN A5 MOHTaXYy Ta
06cyroByBaHHS.
- 3a6e3neuynTy BiATIK MOMKANBOIO KOHAEHCATY.
- NepenbaunTi cNoCcobM 3HUKEHHA TEMMNEPATYPU CEPESOBULLA BUMIPIOBAHHA (B MicLi 3iTKHEHHA
nepeTBOPOBAYaA 3 CEPEAOBULLEM BUMIPIOBAHHA) A0 AONYCTUMOI TEMNepaTypu ekcnayaTay,i.
- MOHTaX eneKkTPUYHMX Kin cnig npoBoAUTU B CYBOPIl BigNOBIAHOCTI 3i CXEMOIO €NEKTPUYHMUX
3'eiHaHb.
- Micna MoOHTaXy i NnepeBipKM NPaLe3aaTHOCTI BUMIPHOBA/IbHUIA KOMNAEKC NOBUHEH ByTK
onnomb6oBaHu.

TexHiuHi XxapaKTepucTUKmn, 3asHadveHi B APR-2000AL, BigHOCATbCA A0 CTAaHAAPTHOrO TUNY
nepeTBOpPIOBaYiB NeBHOI MoAeni i He BigQHOCATbLCA 40 NepeTBOpPlOBaYiB, BUTOTOB/IEHUX Ha
3amoBeHHA. Ha Taki npunaau HaBeaeHi OKpemi NOCUNAHHA.

2. KOMINJIEKTHICTb

KopucTyBay oTpMMye NepeTBoOpoBaY B iHAMBIAYaNbHiN Ta/abo B rpynosiit ynakosLi.
Pa3om 3 nepeTBOptOBavYEM 3aMOBJ/IEHOTO KOHCTPYKTUBHOIO BUKOHAHHA NOCTABNAETLCA:
- macnopT Ha BMpIb;
- Konia cepTudikaty BignosigHocTi (Ha BUMOTrY);
- Konia cepTudikaTty 3aTBEpPAKEHHA TUNY 3acoby BUMiptOBaHb (Ha BUMOTry);
MpumiTtKa: iHCTPYKLiA 3 eKcnayaTaLii 3HaxoaMTbeA Ha calTi aplisens.com.ua, y po3gini
«TexHiYHa AOKYMeHTaL,ia».



3. MPU3HAYEHHA | XAPAKTEPHI OCOB/IMBOCTI

IHTenekTyanbHi nepetsoptoBayi TUCKY TMNy APR-2000AL npu3HayeHi ans 6esnepepBHOro
nepeTBOPEHHA Pi3HMLI TUCKIB rasis, Nnapa i piavH i3 3aCTocyBaHHAM MeMBpPaHHUX PO34iNbHUKIB
cepenoBuLL, 3 TOYKamM Bigbopy iMnynbCiB TUCKIB, BiAAaNeHUX OAMH Big, 04HOrO Ha KifibKa MeTpiB
B yHidikoBaHuM curHan (4 ... 20, 0... 5, 0 ... 20) mA + Hart npoToKoA No ABONPOBIAHWUX NiHIAX.
TMNOBMM 3aCTOCYBAHHAM €E: TiAPOCTAaTUYHI BUMIPIOBAHHA PiBHA, WiNbHOCTI i MeXi ¢a3 B 3aKpUTUX
pesepByapax, a TaKOX BUMIPHOBAHHSA nepenaay TUCKY B ifibTpax, PisHUL TUCKIB MixK
cepenoBMLLLAMM Ha NacTepmsaTopax i T.M. Pi3Hi TMINKM membpaHHUX PO34inbHMKIB JAl0Tb
MOXK/INBICTb 3p0BUTU BUMipIOBaHHSA, Ae NOTPiIOHI cnewjianbHi NPUEAHAHHA A0 NpoLecy, a came:
BMCOKa TemnepaTypa, B'A3KiCTb, arpecuBHiCTb NO BigHOLWEHHIO A0 MaTepianis Kopnycy i membpaHu
nepeTBOpPOBaYa, ririEHiYHI BUMOrM i T.N. CEpenoBULL BUMIPIOBAHHSA, L0 B CBOKO Yepry rapaHTye
TOYHICTb BUMipIOBaHb, TPMBANICTb TEPMIHY CNYKOMU.

MepeTBOpPtOBAYi NPU3HaAYEHi A1A PO6OTU 3 BTOPUHHOK PEECTPYHOYOIO | MOKA3yHYOH0
anapaTypolo, perynaTopamu i iHWMMN NPUCTPOAMM aBTOMATUKM | CUCTEMAMM YN PABAIHHA, AKi
npautoTh 3 YHiPiKoBaHUM BXigHUM curHanom 4 ... 20 mA, 0 ... 5 mA, 0 ... 20 mA. 3acTOCOBYIOTbCA B
CUCTEMax aBTOMATUYHOIO KOHTPOJIIO, YNPABAIHHA | perytoBaHHA TEXHO/IONYHUMK NpoLecamu.

YBara: EkcnnyaTalisa nepeTBoptoBayiB y BUKOHaHHI «Ex» gonyctuma TinbKu B KOMNAEKTI 3
b6ap'epamu ickposaxucty (pekomeHayemo 6ap'epm BMpobHMLUTBA dipMmun «EBponpunaa»), abo 3
6/10KaMU }KUBJIEHHSA Y BUKOHAHHI «Ex», BCTaHOBAEHMMM No3a BUOyxoHebe3neyHoo 30HO010.

MepeTBOptOBaYi BigHOCATLCA A0 HaraTtorpaHMYHMX NepeHanawToByBaHNUX, TOOTO
KOPUCTYBa4 MaE MOXKAUBICTb ANCTAHLiMHO KepyBaTu poDOOTOO | KOHTPOIKOBATM NapameTpu
nepeTBoOpoBaYiB. 3aBAAKM BUKOPUCTAHHIO KiIHTENEKTYaNbHOI» ENEKTPOHIKN € MOXKAUBICTb
YCTAHOBKM MOYATKY i KiHUA BUMIPIOBANbHOIO Aiana3oHy, Yacy AemndipyBaHHSA, KBagpaTUYHOI
XapaKTEePUCTUKU NepeTBOPEHHS Ta iH. PyHKUi. LIi HaCTPOKK peanisytoTbcsa 3a 4ONOMOroH
KomyHikaTopa Tmuny KAP (APLISENS), aesakux iHwunx "HART" KomyHikaTopiB abo Komn'toTepa 3
KoHBepTepom "HART/RS232" i nporpamu "RAPORT-01".

4. MAPKYBAHHA

KoyeH nepeTBoptoBaY MA€E €TUKETKY CipOro Ko/ibopy, PO3TALLOBaHOI Y BEPXHiN YaCTUHI
Kopnycy i Hece HacTynHy iHpopmaLito WpPUHTOM YOPHOro Kobopy Ans. man. 1:
1. Em6nema (norotmn) ¢pipmn-BupobHMKa.
2. Appeca 3aBoay-BMpobHMKa (MorKe ByTM BKa3aHa agpeca npeacTaBHULTBA HA TepuTopii
YKpaiHu).
3. Ha3Ba ¢ipmu i npaBoBa popma dipmn npeacTaBHUKA.
4. Tun nepeTBOPIOBaYa i NO3HAYEHHA 3riAHO 3 HOMEHKNATYPOIO.
5. 3aBoACbKMI NOPAAKOBMIN HOMEP NepeTBOPIOBaYa BiANOBIAHO A0 CUCTEMW HyMepaLii,
NPUNHATOI HA NiANPUEMCTBI-BUPOOHUKY.
6. OCHOBHWI Aiana3oH BUMipHOBaHb NepPeTBOPOBaYa i3 3a3HAaYEHHAM OANHULb BUMIPY.
7. MiHimanbHa WMPMHA BCTAHOBAOBAHOIO Aiana3oHy BUMIiPHOBaHb.
8. BuxiaHu curHan, i3 3a3Ha4yeHHAM OAMHULb BUMIPY, BiANOBIAHNI HUXKHIN | BEPXHIN MeXKam
BMMIipOBaHb (BCTAaHOBNEHOrO Aiana3oHy).



9. Hanpyra »XMBNEHHA B 0NYCTUMUX MENKAX.

10. MakcMmanbHUN AONYCTUMWUIA CTAaTUYHUIN TUCK.

11. Npun3HayeHHA Knasiw PyHKLiOHaNbHOro 610Ky ynpaBAiHHA, PO3TALLOBAHOrO Ha INLbOBIN
naHeni NnaTu iHAnKaTopa.

12. Po3wundpyBaHHA i BKa3iBKa micuA po3TawyBaHHA GYHKLIOHANbHUX KNaBiLl.

Ha eTuKkeTui nepeTBoploBaya y BUbyXo3axuLeHOMy BUKOHaHHi HAHECEHO MapKyBaHHA
Ga/GbEXxiallCT4/T5X a6o Ga/GbExia/dIICT5/T6X.

13. logaTKOBO OKPEeMO HaHeCEHO MapKyBaHHA 061iIKOBOro HOMepa BMMIipOBaNbHOI FO/IOBKM,
NasepHMM MEeTO4O0M Ha KOpMyCi BUMIpOBaNbHOI FON0BKU. Ane. man. 2.

14.Y pasi 3amMOB/IeHHA KOPUCTYBaYeMm nepeTBopioBaYa 3 BCTAHOBJIEHUM AiaNa30HOM BiAMIHHUM
BiZIL OCHOBHOIO Aiana3soHy BUMipOBaHb, Ha 30BHILLHi YaCTUHI KOpNycy BUMIipPHOBaJIbHOI rO/10BKM, 33
AOMNOMOTOH HAKNEMKM, BKA3yETbCA 3HAYEHHA BCTAHOB/IEHOrO Aiana3oHy. Ans. man. 2
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5. MPUHLMN BUMIPKOBAHHSA. MPUCTPIN.

5.1. MpuHUXN BUMIPIOBAHHA.

EnekTpuYHMn cMrHan 3 BUMiptoBasIbHOI TOZI0OBKK, MPOMOPLiNHUIA 3HAYEHHIO BUMIPHOBAHOIO
TUCKY 3 NONpPaBKaMK Ha TeMnepaTypHUI pexxum poboTu, HagxoaAnTb Ha BXig aHanoro-umMdposoro
nepeTBoOpOBaYa i MePeTBOPHIETLCA B Lndpposy ¢opmy. Y umdppoBOoMy BUTNAAI BiH NepesacTbCA
yepes ONTo-e/IeKTPUYHY rasibBaHiYHy p0O3B'A3KY Ha OCHOBHY naaTy. MikponpoLuecop OCHOBHOI
NAaTU 3YNTYE BUMIPAHI 3HAYEHHA i, BUKOPUCTOBYOUYM BOYA0BAHMIN aArTOPUTM PO3PAXYHKY,
0bumncntoe Ha iX NigcTaBi 3HAYEHHA TUCKY | TemnepaTypu. OBUYMCNEHHA 3HAYEHHA 3MIHHOT NpoLecy
Bifob6paKaeTbca Ha BbygoBaHomy LCD iHgMKaTopi. Lndpose 3HaYeHHA BUMIPAHOrO TUCKY
NepeTBOPIOETLCA B aHanorosmin curdan 4 ... 20 [MA] B 3aneXHOCTi Bia, BcTaHOBAEHOT KoHirypatuli.
B6yaoBaHuii mogem BELL202 i iHTerpoBaHuin KomyHikauiiHuin wnto3 HART rev5, 3abe3neuvye
06MiH 3 NnepeTBOpPIOBaYEM 3a AOMNOMOrOK KOHBEpTEpPa NiAKAYEHOro A0 Komn'toTepa Knacy PC 3
BignoBigHMM NporpamHmMm 3abe3neveHHAM abo 3a LONOMOror KOMyHiKaTopa. Ha Buxoai
nepeTBOPIOBAYa BCTAHOB/IEHO 3aBa03aXUCHUIN QiNbTp | eneMeHTU 3aXMCTy Big, nepeHanpyru.
bnok-cxema nepeTsoptoBava npeacrasaeHa Ha man. 3
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5.2. KOHCTpYKUiA NepBUHHOIO BUMIPIOBA/JIbHOTO e/leMeHTa

MepBMHHUM BUMIpPIOBAZIbHMUM NEPETBOPIOBAYEM € N'€30PE3UCTUBHA MOHONITHA KPEMHIEBA
CTPYKTYpa (NA1acTMHA MOHOKPUCTANIYHOTO KPeMHIto 3 AndyHA0BaHMMM N'€30PE3UCTOPAMMU,
3'€AHaHMMM NO MOCTOBI cxemi) Ans. man. 4, BiOKpeEM/IEHA Bif, BUMIPIOBAHOro cepeaoBuLLa
pO34iNbHO MeMbBpPaHO i MaHOMETPUYHOIO PiANHOIO.

3acTocoByeTbca ropposaHa membpaHa 3 KpalioBoo rodppoto, Lo 3HAYHO 36iNbLUYE NPOruH,
YYT/IMBICTb | BHUXKYE HEJIHIAHICTb XapaKTEPUCTUKN, B MOPIBHAHHI 3 NIOCKOI MembpaHoto.
JedopmMyBaHHS KpeMHieEBOi MeMbBpaHM BUKANKAE 3MiHA aKTUBHOIO OMNopy rifkM mocTa. CTaH
piBHOBarM mocTa Hece iHpopMmaLito NPo BEAUUYMHY TUCKY, @ NaAiHHA HAaNpPyr1 Ha MOCTY -
iHbOpMaLito Npo TemnepaTypy CTPYKTYPU, AKa BUKOPUCTOBYETLCA Aani NPU KOMMeHcaLii
NOAaTKOBUX NOXMOOK. N0 BiAHOLWEHHIO A0 KPEMHIEBOT MEMBPAHM BUMIPIOBAJIbHUIA MICT CTBOPIOE
HaniBnpoBsigHWKoBe 3'egHaHHA PN - nepexig, a enekTpuyHa i30nAuia nepexoay CTBOPHOETLCA NPU
BMHUWKaHHI BignoBigHOT nonspusaLii Hanpyrn mixx moctom i membpaHoto. OCHOBHOIO NepeBaroko
3aCTOCOBYBAHOI CTPYKTYpU € 3abe3neyeHHs i3011Lii BUMiptoBasibHOIro MOCTa Npu 36epeKeHHi
MEXaHiIYHOI MOHONITHOCTI KpMcTana. KOHCTPYKLIA N'€E30pe3NCTUBHOT KPEMHIEBOT CTPYKTYPU

rapaHTYE CTINKICTb NepeTBOpPOBaYa 40 YAAPHMX BNAMBIB BUMIPIOBAHOIrO TUCKY i Bif
nepeBaHTA)KEHHA MO TUCKY.
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BumiptoBanbHMin 610K NepeTBOPOBAYA PiSHULL TUCKIB CKNIAZAETLCA 3 KaNiNApHUX
WTYUEPHUX NpUeAHaHb 4a i 46, MOHTaXKHOTrO Kopnycy 3, N0 CTOPOHaX AKOro po3TalloBaHi (yBapeHi)
po3ainoBi MembpaHu 2a i 26. Y BEpXHiit YaCTUHI MOHTaXHOTro Kopnycy BbyaoBaHM moay b
BMMIipPIOBa/IbHOTO BJIOKY, L0 CKNaAaEeTbCA 3 NiAKNaAKM 5, Kopnycy moayna 10 i n'‘esomoayns 1,
PO3TallOBAHOIo y BHYTPILHIM YacTuHi kopnycy 10. EnekTpuuHi agpotn 11 BUBeAeHi Ha30BHi
nigKNaaKM Yyepes repmeTUYHO i30/1b0BaHi BBOAM. 3B'A30K N'esomoayna 3 BUMiPOBAHMM TUCKOM
34,iMCHIOETLCA 33 AOMOMOroH MAaHOMETPUYHOI PiANHN (CMNIKOHOBE Mac/o, AKE MaE AyKe mane
3Ha4YeHHsA KoedilieHTa PO3LWMPEHHA BiA BNAINBY TEMNepaTypu) Aas 4Yoro nepenbayeHi KaHanm 9a i
96 B KOMNeHcaUiliHi Kamepi 13, moHTaxKHOMY Kopnyci 3, Kpuwiui 5 i kKopnyci moayna 10. KaHanu
3arepmeTn30BaHi 3ar/yLlkamm 7a i 76, 78 i 7r. BUmiptoBaHWI TUCK NOAAETLCA HA 3aXMCHi
MemMbpaHu po3aiNbHUKIB cepenoBuLL, (MO3UTUBHUIA TUCK NOAAETLCA HA PO3AINbHUK KaniNnApHOro



NpUeAHaHHA 4a (+), a HeraTMBHe Ha PO34iNbHMK KaninapHOro npueaHaHHA 46 (-) - B cTaHaapTHOMY
BMKOHaHHI). MpornH membpaH po3ai/ibHUKIB BUK/MKAE TUCK MaHOMETPUYHOI PiIANHU AKe NOo
Kaninapax nepenacrbca Ha meMbpaHu 2a i 26 i BUKIUKaouu ix aedpopmalito (nporuH). Bennumna
NporMHy membpaH NpAMonNpPonopLinHa nepegaHoOMy Ha HUX TUCKY MAaHOMETPUYHOT PiAnHK. Y
CBOIO Yepry NpornH membpaH 2a i 26 CTBOPIOE TUCK MaHOMETPUYHOIT PiaVHN y BiaNoBiAHMX
KaHanax 9a i 96, a TaKOXK B KOMMEHCAL,iNHIN Kamepi. [lani TUCK Yepe3 MaHOMETPUYHY pPiaAnHA
nepeaeTbCA Ha KOMMNeHcauinHy membpaHy 12 i KpeMHieBui n'esomoaynb. edbopmau,is
n'esomoAayns, 3a NPaBUIOM BigHIMaHHA MEHLLOro 3Ha4YeHHS TUCKY Big binblioro, Npn3soanTb A0
po36anaHcy MOCTOBOI CXeMM N'€30PE3UCTUBHOT KPEMHIEBOT CTPYKTYPU | CUrHAN HAaAX0AUTb Ha
06p06Ky B eN1eKTPOHHMI 610K NepeTBoptoBaYva. TaKUM YNHOM BUXIAHWI CUTHAN
NPAMONPONOPLiIMHNI BUMIPHOBAHOI Pi3HUL, TUCKIB

(AP = Pmax. - Pmin.).

Mpyn BUMipIOBaHHI TUCKY KOMMEHcaLiMHa membpaHa 12 rpa€ Ba*K/MBY POJib, 3SMEHLLIYHOYM
BNAMB NepeBaHTaXeHb, CTPMUOKIB, iMNy/1bCiB TUCKY Hebe3neyHux ana pobotu n'esomoayns, a
TAKOXK OA4HOCTOPOHHbOI Aji cTaTUYHOTo TUCKY. MPpUHLMN Aii 3aCHOBAHMM Ha 3HUMKEHHI
(komneHcau,ii) BnAKMBY rpaHUYHO AOMNYCTUMOrO BUMIPHOBAHOTO TUCKY Ha BUMIipIOBanbHUIM 610K
LLINIAXOM NMPOTrMHY KOMMEHCaLiMHOT MeMBpPaHKU, TUM caMum Bepydn Ha cebe OCHOBHY pylHiIBHE
HaBaHTa*KeHHA. MNaowa KomneHcauinHoi membpaHu y 6araTo pasis 6inblia 33 NAOLLY KPEMHIEBOT
membpaHu.

5.3 KoHCTpyKUuia Kopnycy.

5.3.1 NepetBoptoBayi APR-2000 ALW ocHaueHi LCD iHgmnKkaTopom 3 LED niacsivyyBaHHAM,
wo 3abe3neyye og4HOYACHY iHAMKALLIIO ABOX 3MiHHMX NpoOLLecy Ta iX OANHULb BUMipY. EneKTpoHika
OCHOBHOI NN1AaTV NEepPeTBOPIOBaYiB po3milleHa B Kopnyci. KOHCTpyKLifa uboro Kopnycy 3abesnevye
NoBOpPOT iHAMKaTopa Ha £180° 3 Kpokom 90°. KHOMKMK, pOo3TalOBaHI Mif, KPULKOK iHAMKATOPA, WO
3aKPY4YYyETbCA, 3ab6e3nevyoTb MOXKANBICTb ONepaTopy NPOBOAUTU JIOKANbHI 3MiHW PAAY YCTAaHOBOK
nepetsoptoBaya. IHanKaTop LCD moKHa KOHPirypyBaTh B 3a/1eXHOCTI Big HeobxigHocTi. Onuii
iHOMKaTopa MOXKHa 3MiHIOBaTK B NoKanbHoMmy MENU 3a AONOMOroto KHOMOK, KOMYHikaTopa abo
nporpamHoro 3abesneyeHHa Ha PC. Y pasi HeobXigHOCTI iHAMKATOP MOXKHA BIAKNOYUTH.
MiaceivyyBaHHA iHOMKATOPA MOXHA BiAKNOUMTH, 3'€AHABLUM NEPEMMUYKOIO KOHTAKTU Ha NaaTi
€NeKTPOHIKKU, AOCTYMHY NicnA 3HATTA MOAYAA IHAMKATOPA, AK NPU 3MiHi MONOXKEHHA IHANKATOpPA.

KoHcTpyKuis nepeTBoptoBayiB 3abe3neyye NigKAOUYEHHA OKPEMO CKOMMNEHCOBAHMX
BMMIipHOBa/IbHUX FOMIOBOK, AKi MatoTb BAAaCHY NaM'ATb NapameTpiB, 40 OKPEMO CKOMMNEHCOBAHMX
OCHOBHWX NNaT 6e3 noripweHHs napameTpiB poboT BCbOro nepeTeoptoBaya. Lle go3Bonse
YHiQiKyBaTM NpoAayKLUito i nonerwye cepsic Ha 06'ekTax. ENeKTPOHIKa roN0BKM rasibBaHI4YHO
i301b0BaHa Bif, BUMIPHOBANbHOI NiHii. 3aBAAKN LbOMY 3MEHLLEHO 3a/IE€KHICTb BUMIPIOBAHD Bifg,
nepeLKos i NoKpaleHo 6e3neKky poboTun B icKpo- i BorHeHebesneyHMx ymosax. [lam'aTb ronosku
MICTUTb 8 BaHKIB XapaKTEPUCTUK MO TUCKY, AKi MOXKYTb (B 3a1€XHOCTi Bi, 3aBOACbKMX YCTAHOBOK)
MICTUTM NapameTpH, O OMMUCYIOTb 3aCTOCYBaHHA L€l rONI0BKM ANA Pi3HMX Aiana3oHiB TUCKiB i / abo
Temneparyp.

MNepeTBOPIOBaYi KOHTPONIOOTL POBOTY CBOIX GYHKLiIOHANbHUX €/IEMEHTIB | NPaBUJIbHICTb
nepepaxyHKy i B pa3i NoMuAKK, iHPopMye, BUBOAAYMN Ha eKpaHi LED iHgMKaTopa noBiaoMneHHs, a
TaKOM BCTAaHOB/IOIOYMN B CTPYMOBIN NETNi aBapiiHUIA CTPYM (B 3a/1€XKHOCTI Bifl YCTAaHOBOK).



5.3.2 NMepeTtBoptoBayi APR-2000 ALE mato KOHCTPYKTMBHY i PYHKLLIOHANbHY BiAMIHHICTb i
ocHauleHi LCD iHamMkaTopom 3 LED niacsivyyBaHHAM Ta iHAMKaLLE 3MiHW npoLecy 3a Bubopom
KopucTyBaya. Ha nnaTi iHAWMKaTopa po3TaloBaHi NepeMmnYKM, 33 4ONOMOFOI AKX MOXK/IMBO
3MiHWUTUK TUN YHiIIKOBAHOrO BMXiAHOrO CUTHAY, @ Tak CaMo PYHKLiOHAAbHI KNaBili 3 MOXKANBICTIO
06HyneHHA | KoHirypauii Aiana3oHy BUMipIOBaHb.

NepetBoptoBadi APR-2000ALE He npu3HaueHi gna pobotn y BubyxoHebeaneyHux 3oHax.

KOHCTpYyKLia Kopnycy Aa€ MOMX/IMBICTb NOBOPOTY KOPMYCY MO BiAHOLWEHHIO 40 NpuiiMaya
TUCKy B mexkax (0 - 355)°, a Takox BMbip HanpsmMKy BBeAeHHA Kabento.

[nAa nigkntoyeHHA nepeTBOpOBaYa nepeadayeHa 3a*KMMHA KONOAKaA, WO A03BONAE
00AATKOBO NiAKNOUMTY KOMYHIKALIMHWI NPUCTPIlA, @ TAaKOXK BUMIPHOBATM BUXIZHWUIA CTPYM, He
PO3PUBALOYM NaAHLLIOT.

6. TEXHI4YHI XAPAKTEPUCTUKW.

MeTponoriyHi napameTpu.

Tabnnya 1. OianasoHn BUMiptOBaHb.

. Moxnusictb Jonyctume
MiHimanbHa .
o 3MiLLEHHA nepeBaHTa*KeHHA (6e3
OcHoBHUM LWKMpPUHA .
Ne . . NnoYaTKy rictrepesucy)
Aiana3oH AianasoHy .
. AianasoHy
BMMIPIHOBAHHA BAMiDIOBAHHS MpuegHaHHA | TNpuegHaHHA
P CiCH p
1 0..7 MMA 700 KMNA 0..6,3MIA 7 MMNa
0..1,6
2 MIA** 160 KMA 0...1140 kNA
0..250
3 CTAR 20 kMNA 0 ... 230 KNA
0..100 25,32 abo
4 (A 5 KMA 0...95KMNA 41,3 MMa
5 [ 0..25kNA** 1 kMA 0... 24 KMNA 4 MMa
-10...10
6 CTAR 0,4 kMNA -10 ... 9,6 KMA
-0,5...7
7 (AR 0,4 kNA -0,5 ... 6,6 KMA
-2,5..2
8 ’5. = KTIA 0,2 kKMNA -2 ... 1,8 KMNA 20 MMa
(TinbKm HS)
9 | -0,7..0,7 kNA 0,1 kNA -0,7 ... 0,6 KMA 2 MMa
(TinbKm HS)
10 | -50 ... 50 KNA* 10 kMA -50 ... 40 KkIMA 4 MMNa

* - pEKOMEHAYETLCA AN BUMIPIOBAHHA PiBHA 3 6e3nocepeaHiMu po3ainibHUKaMM i 3a1UTOO
(abo nycToro) imnynbcHoo TPybKOIO.

** - MOXNUBbI Y BUKOHAHHbI HS (Nnpuiimay TUCKY 3 BUCOKOCTabiNbHUM NONICEHCOPHMM
BMMIiPIOBA/IbHUM €/IeMEHTOM).



- Mexka 3BegeHOi NoxXnbku <+ 0,075% Ana oCHOBHOro Aiana3oHy
Cneu. Buk. £+ 0,05%

- 3aneXHiCTb OCHOBHOI NOXM6KM BiA LWUMPUHU BCTAHOB/IEHOIO Aiana3oHy

die OcHoBHa
noxuodka
P1 +--3
i WinpuHa
Po T . ! | BCTAHOBMEHOrO
l : J ,u,|ar|a30Hy>
10 30 100 [%]
Po — noxubka ANA 0CHOBHOrO flianasoHy
(0...100%)
P4 — noxudka ans pAianasoHy (0...10%)
P1=2%pPg

3HayeHHs1 NOXMOOK NPUBEAEHI B TEXHIYHUX
[aHWX - METPOSIOTiYHI NapameTpu

- CtabinbHicTb MEeTPONOriYHOI XapaKTepPUCTUKKU

He ripLue HiXK: oCHOBHa NoxmnbKka/3poku

Buk. HS He ripuie Hix: oCHOBHa Noxnbka/6pokis

- flopaTkoBa NnoxmMbKa, BUKIMKaAHa 3MiHOIO TeMnepaTypyu HaBKONIMLLHbOTO cepesoBULLA
<+ 0,05% (ocH. gian.)/10* i<+ 0,08% (ocH. aian.)/10* ana aianasoHy 9

- Dpeind «Hyna» nig BNAMBOM CTaTUYHOIO TUCKY

+0,01% (ocH. gian.)/1 MNa

+0,06% (ocH. gian.)/1 MMa gnsa gianasoHis Ne 1, 2

+0,005% /1 MMNa ana sBukoHaHHA HS

+0,01% /1 MNa ana aianasoHis Ne 1, 2 suk. HS

Opeiid Hyna morke 6yTM KOMNEHCYBaBLUM WWAAXOM KOOHYNeHHA» NnepeTBOpIOBaYa B
YMOBaXx BMN/INBY CTAaTUYHOTO TUCKY

- fopaTkoBa NOXM6Ka, BUKIMKAHA 3MiHOIO Hanpyru }KMBAEHHA
Makc. + 0,002% (ocH. ajan.)/ B.

- Yac ¢pikcyBaHHA BUXigHOro curHany (nocriiiHa yacy)

16 ... 480 mcek.

BukoHaHHA Exd 150 mcek., Safety 500 mcek.

- JopaTtKoBe eneKkTpoHHe gemndipyBaHHA

0 ... 60 cek.

- ,D,iana30|-| p060'~IMX TemMmnepatyp HaBKOJIMWHDbLOIO cepeaoBuilla



-50...+75°C
ANnAa NpueaHaHHa TMNy «C» i ctaHAapTHOI TepMmoKomneHcauii -25 ... +80°C

- fliana3oH TemnepaTyp BUMipIOBaHOro cepeAoBMLLa
-50 ... +120°C (6e3nocepeHE NPUEAHAHHSA)

MoHag +120°C - 3 BUKOPMUCTAHHAM iMNYyNbCHUX TPYOOK abo MemMbpaHHOro po3aibHMKa.
(donycTmi ymoBuM 3anexatb Big, TUNY po3ainbHuUKa. [ANB. AaHi Ha PO34iNbHUKK).

YBara. He gonyckaTu 3amep3aHHA cepeaoBuiLa BUMIPIOBAHHSA B iMNY/IbCHOI TpybLUi abo
no6,13y wryuepa nepetsoptosaya !!!

- Qiana3oH TemnepaTtypHOi KOMNeHcauii

-25 ...+ 80°C (cTaHAapTHO)

-40 ... + 80°C (cneujanbHe BUKOHaAHHSA)

- Bibpauii i ygapu. He pekomeHayeTbCA

- CTyniHb 3aXUCTYy €/IEKTPUYHOIO NPUEAHAHHA NEPETBOPIOBaYIB Bif, BNIMBY MUY i BOAU:
IP—66

- Marepian Kopnycy

ANOMIHIN, NUTTA Nig TUCKOM, NnodapboBaHNI €NOKCUAHOK XiMIYHOCTIMKO eManto —
KONip *KOBTUN.

- maTtepian membpaH i wryuepis
Wryuepa (Tmn P) i dnaHui (tvn C) — HeprKaBsitoya cTanb 316L
Membpanu — 316L (Hastelloy C276 cneL,. BUKOH)

- EnekTpuuHi napametpu

- Hanpyra kuBneHHs, B 10 ... 55 B (nocr. ctpymy)
Ona nepeTBoptoBadiB y BUKOHAHHI Ex 10,5 ... 30 B (nocT. cTpymy)
APR-2000ALE 10 ... 36 B (nocrT. cTpymy)

- BuxigHuii curnan
4 ... 20 mA (aBoxnpoBigHa niHin)
APR - 2000 ALE 4..20,0...20,0...5mA
- KomyHikauis
PeanizoBaHa 3 BUKOPUCTAHHAM CUTHany 4 ... 20 mA, 3a 4ONOMOroto KomyHikaTtopa KAP-03
abo mozemy.
- Onip
ana obmiHy gaHmmmn HART MiH. 250 Om,

HaBaHTaKeHHA MaKcrmaibHe 3HAYEHHA OMNOpPY HaBaAHTAXKEHHSA ANA HANPYIU KUBNEHHS
U)KVIB. (B)



Usus[B] — 10 B
0,0225 A

Ry (Om) =

- CneuianbHi BUKOHAHHA

e Ex—icKkpobesneyHuit BUKoHaHHA Ga/GbExiallCT4/T5X

e Exd - BubyxoHenpoHunkHa o6onoHka Ga/GbExia/dIICT5/T6X

e HS — noniceHcopHWit BUMipIOBaNIbHUI eNleMeHT (He BigHocuTbea Ao aian. Nel, 2)

e PD — wTtencenbHuit pos’em DIN 43650

e SN — matepian Kopnycy — Hep»KaBitoua cTanb (316)

e (-40) — piana3soH TepmokomneHcalii -40 ... 50°C

e 32 MNa; 41,3 MNa - gonyctMMmuiA cTaTUdHMM TUcKk 32 MIMa abo 41,3 MMa.

e KuceHb — nepeTBoptoBaY, NPUCTOCOBAHWNI ANA BUMIPIOBAHHA KUCHIO (TiNbKK AnA
AianasoHis Ne4, 5, 6, 7 B CTaHAapTHOMY Aiana3oHi TepMOKOMMeHcaL,ii)

e Tantal — matepian membpaHu — TaHTan gian. 3,4, 5, 6 (He TOPKAETLCA BUK.
Kucenb 1 HS cTtatuka makc. 25MrMa)

e Hastelloy — matepian membpanu— cnnas Hastelloy aian. 3,4,5,6,7,8(BuK. HS
aian. 5,6,7,8 ctatnka makc. 25MMMa

e |P67 — cTeniHb 3axucty Kopnycy IP67

e AU — membpaHa nokpuTa 30/10TOM, (BUK/OYHO AjanasoH 5, He ctocyeTbesa BUK. HS)

e |P67 — cTeniHb 3axucty Kopnycy IP67

e TS — mapkKyBasibHa TabaM4YKa 3 HEPIKABIOYOT CTaNi

* NACE — ceptndikaT Ha maTepian 3Mo4YyBaHMX YaCTUH
e Hart 7 — npoTokon undposoro smxoay

e 0,05 —ocH. noxnbka 0,05%
e Q.. —Ao4aTKOBE TPEHYBAHHA Npunaay anA 36inbleHHA HAAiAHOCTI

- CepeaHit TepmiH cny»6u nepeTBoploBayiB, KPiM NEpPeTBOPIOBaYIB, AKI €KCM/yaTyoTbCA
Npu BUMIPHOBAHHI MapameTpiB XiMiYHO arpecuBHUX cepeaoBULL, CTAaHOBUTb He MeHLwe 12 pokis..
CepeaHilt TepmiH cny*KbU NnepeTBOPIOBaYiB, SIKi eKCNYaTyoTbCs NPY BUMIPIOBaHHI NapameTpis
XiMiYHO arpecuBHUX cepeaoBuL, (Mpy NpaBMIbHOMY BMBOpPI MaTepianis, WO KOHTAKTYOTb 3
cepenoBULLLEM BMMIpHOBaHHA CTaHOBMUTL 5 ... 10 poKiB (3anexuTb Big arpecMBHOCTI cepeoBumLa
BMMIpIOBaHHSA).
CepefHe HanpautoBaHHA Ha BiAMOBY 3 ypaxyBaHHAM 06C/yroByBaHHSA, PpErnaMeHTOBaHOrO L€t
iHCTPYKLi€to No eKkcnayaTauii ctaHoBuTb 50 000 h.

7. EKCNTYATAUIA 3A NPUSHAYEHHAM

7.1. 3aranbHi pekomeHaau,i

- Mpu oTpMMmaHHi KOPObOK 3 NepeTBOPHOBaYaAMM CJlifl, YyNEBHUTUCA B LIiNIICHOCTI NaKkyBa/ibHOI
Tapwu. Y pasi BUABNEHHSA MNOWKOAXKEHDb, 3BEPHYTUCA 3 PeKaMaLliaAMM 40 TPAHCNOPTHOI KOMNaHii. Y



3MMOBY NOPY POKY PO3MNaKyBaHHA KOPOOOK NPOBOAMUTLCA B ONANOBa/IbHOMY MPUMILLEHHI He
MeHLe, HiXK Yyepes 2-3 rogmnHn, Nicna BHECEHHA iX B MPUMILLLEHHS.

- Cnig nepeBipMTN KOMNAEKTHICTb NOCTAaBKM BigNoOBiAHO 40 AOKYMeHTaUil Ta nacnopTta. Y
nacnopTi peKOMeHAYETbCA 3p0OUTM NO3HAYKY NPO BBEAEHHA B €KCM/yaTaLlito Ta iHWi NO3HAYKKN Y
BiANOBIAHO A0 BCTAaHOBAEHMX HOPM NigNPUEMCTBA-CNOXKMBAYA.

7.2. 3axoam be3neKkn

- EKkcnayaTauia nepetsopoBaydiB 403BONAETLCA TiZIbKM NPU HAABHOCTI iIHCTPYKL,iT 3 TEXHIKK
6e3neKku, 3aTBepaKeHOoi KEPiBHUKOM NiANPMUEMCTBA - CMOXKMBAYa, | BPaXoBYE cnewjianisauito
3aCTOCYBaHHA NepeTBopoBaYa B KOHKPETHOMY TEXHOJIOTYHOMY NPOLLECi.

- He ponyckaeTtbca ekcnayaTtauia nepeTsoptoBayva B CUCTEMAX, TUCK B AKX MOXKe
nepeBuLLYBaTH BiANOBIAHI rPaHUYHI 3HAYEHHS, 3a3Ha4YeHi B Tabanui 1 NOTOYHOT iIHCTPYKLT.

- He ponyckaeTtbca 3acToCyBaHHA NepeTBoptoBaYa 418 BUMIPIOBAHHA NapameTpis
cepenoBuLL, arpecMBHUX Mo BigHOWEHHIO 40 MaTepianis, WO KOHTAKTYOTb 3 BUMipIOBaHUM
cepefioBuLLLEM, @ TAKOXK B MpoLecax, Ae 3a ymoBamu be3nekn BUpPobHULTBA 3a60POHAETLCA
NOTPANASHHA MAaHOMETPUYHOI PiANHM (CMNIKOHOBE MAc/i0) B BUMIpIOBAHY cepeay.

- MoHTaX nepeTBoploBaYa TUCKY HA MaricTpanax, Wo niasoaaTb BUMiptOBabHe
cepenosuue, NOBUHEH NPOBOAUTMCA NICAA 3aKPUTTA BEHTUAA HA NiHIii nepea nepeTBoptoBaYem.

- [leMoHTaK nepeTBoproBaYa NOBUHEH NPOBOAUTUCA MICNA CKUAAHHA TUCKY B
nepeTsBoploBaYi 0 aTMOCHepHOro.

- Mpwn moHTaxXi Ta eKcnayaTauii nepeTsoptoBaya BUOYX03axmLLEHOro BUKOHAHHA 3 BUAOM
3axucTy "ickpobesneyHe enekTpmyHe Kono", 3 piBHem BUOYxo3axucty "ocobamneuii Bubyxosaxmct”
HeobXiAHO JOTPUMYBATUCA TAaKMX BUMOT: 3BEPHYTU yBary Ha MapKyBaHHA BMOYX03axucTy,
nonepeayyBasbHi HANWUCK, BIACYTHICTb NOLIKOAMKEHb KOPNYCY i BUMiptOBaNbHOro 610Ky, CTaH
Kabento, Lo NigKNOYAE KUBNEHHA, HAABHICTb 3a3€MJTHOIOYOTO 3aXKUMY. - [Nicna 3aKiHYeHHA
MOHTAXY CNifg, NepeBipuTM eNeKTPUUYHMUI oNip i30/1ALiT MiXK eNeKTPUYHUMM NaHLOramMn i Kopnycom
nepeTtsoptoBaya (He meHwe 20 MOm).

7.3. 3abe3neyeHHn BUOYX03axMLLEHOCTI NPU MOHTaXi Ta eKcnayaTalii nepeTBoptoBadiB v
BUKOHaHHI Ga/GbExiallCT4/T5X Ta Ga/GbExia/dIICT5/T6X

MepeTBOpPIOBaYI TUCKY Y BUKOHAHHI "icKpobe3neyHe efieKTpUYHE KOM0" MOXKYTb
BCTaHOB/OBATUCA Y BUOYXOHeDOe3neuyHMX 30HaxX NPUMILLLEHDb | 30BHILLHIX YCTAaHOBKaX.
NiHia 3B'A3Ky MoXe 6yTn BUKOHAHa Byab-AKMM TUNOM Kabento 3 nepeTMHOM ApoTy He meHuwe 0,35
MM?2. MpureaHaHHA kKabento cnig NPoBOAUTY NPU BIAKNOYEHIN Hanpy3i XusneHHsa. Micaa
3aKiHYeHHA MOHTa)Ky NepeTBOpPIOBaYa HeobXiAHO NepeBipUTM onip 3a3emneHHA (AKLWO NoTPibHO
3a3eM/IeHHs). 3HaYeHHs He NOBMHHO nepesulLyBat 4 Om.

Y MOMEHT MOHTaXKy NepeTBoptoBaYa, NPU HaABHOCTI BUByxoHebe3neyHoro cepeoBULLA
BMMIipIOBAHHA, HE AOMNYCKAETbCA NiAAaBaTM NepeTBoptoBaY TepTio abo yaapam, 34aTHUM
BUKJ/IMKATK iICKPOYTBOPEHHA.



KoHTpONbHO-BMMipIOBaNbHI Npuaaamn, NpUeaHaHi Ao 6ap'epy, He NOBUHHI reHepyBaTH
Hanpyry, wo nepesuliye 250 B. 3a60poHAETLCA NPOBOAUTU BYAb-AKi 3MiHWN B CXEMi
nepeTBopoBaya TUCKY. HeobxigHO BUKOHYBATK iHCTPYKLLT, W0 BPaxoByloTb cneLianisalito
3aCTOCYBaHHA NepeTBOPOBaYa B KOHKPETHUX TEXHONOTMYHNX NPOoLLecaX, BU3HAYarUMX
eKcnJlyaTal,ito BUOYXo3axmLLLeHoro enekTpoobnaaHaHHA. HeobxigHo BUpobaaTh cuctemaTuyHmii
30BHILWHIN i NpOdiNaKTUYHKUIA OrNag, a came:

- 36epeXKeHHs LinicHOCTI Kopnycy (BiACYTHICTb BM'ATUH, MEXaHIYHUX MOLWKOAKEHb, @ TAaKOX NUAY i
6pyay Ha Kopnyci).

- BiACYTHICTb 06pKMBY Kabento KMBAEHHSA, 3a3eM/IOIOYOr0 NPOBOAY,

- HaAiMHICTb NPUEAHAHHA Kabento.

EKcnayaTauia nepeTBoploBaYiB 3 NOWKOAKEHHAMMU KaTeropuuHo 3abopoHaAeTbea!

Mpw NnpodinakTMYHOMY OrnALi CNig BUKOHYBATKM BCi BULEeHaBeaeHi pob0TM 30BHILLHbOrO
ornaay. MNepiognyHictb NpodiNaKTUYHMX OrNAAIB BCTAHOBAKOETLCA B 3a/1€KHOCTI Bif, BUPOOHUYMX
YMOB, ane He pigwe 2-x pasiB Ha piK. Mpu uboMy 404aTKOBO NOBUHHI BYyTU BUKOHaHI poboTu:

- YncTKA KNemHOI KOpobKK, Kopnycy i NOPOXHUHM NepeTBOpIOBaYa Big Nuay i bpyay.

- MepeBipKa onopy i30AALiT eNeKTPUYHUX NaHLIOriB NepeTBopoBaYa WoA0 KOopnycy NpoBOAUTbLCA
33 ONOMOro0 MeraoMmeTpa 3 HoOMiHabHOtO Hanpyroto 500 B. BeanynHa onopy noBuHHa byTu He
MeHLwe 20 MOm npu TemnepaTypi HaBKOAMULWHbLOTO NoBiTpA (25 £ 5)°C i BiAHOCHI BONOrocCTi He
6inbwe 80%.

Mpumitka: Kopekuisa "Hyns" BuxigHOro cMrHany nepeTBoptoBaYiB TUCKY Y BUKOHAHHI
"ickpobe3neyHe efleKTpUYHE Koo" Ha Micli eKcnyaTauii, o BMMara€e 3actocyBaHHA KOHTPO/IbHO-
BMMIPIOBA/IbHUX NPUNAAIB, MOXK/IMBA NPU HAABHOCTI BUBYXOHebe3neyHoi cymili B MOMEHT
NpoBeAEeHHA PerytoBaHHA, 33 YMOBU AOTPUMaAHHA BUMOT 3a NapameTpamm "ickpobesneyHoro
Kona".

8. NIArOTOBKA 4O POBOTU | MOHTAMX

MNepeTtsoptoBadi pi3HMLi TUCKY APR - 2000AL, WO BKAKOYAKOTb B CBOKO KOMMJ/IEKTAL,iHO
6e3nocepeaHi abo AUCTaHLUiNHI PO34iNbHMKN MatoTb 3arasibHy Macy, AKa BMUMarae NpoBoANTH
MOHTaX No3a 06'eKTOM 3a AOMNOMOroLO CreLiaibHUX KpinaeHb, CNOAYYHUX iIMIYAbCHUX NiHIK. Ona
Toro, wob 3abe3neuntn ctabinbHy i TO4HY PoHOTY NPOTAromM TPUBANOIO Nepiogy Yacy npu BUbopi
MiCLLA MOHTaXy NepeTBOptoBaYa HeobXiZAHO BPaxoByBaTK HACTyMNHe:

- MicU#f YCTaHOBKM NOBWMHHI 3abe3neyyBaTh 3pyyHi ymoBM Ana 06CcnyroByBaHHA Ta AEMOHTAMNXKY;

- TemnepaTypa HaBKONMLIHBLOIO cepefoBULLA | cepesoBMLLA BUMIPIOBAHHA NOBUHHA BigNOBIAaTH
3HAaYeHHAM, HaBeAeHMMM B M. 6. He pekomMeHAYy€ETLCA BCTAHOB/IIOBATM NepPeTBOPIOBAaY B MIiCLAX i3
3HAYHMMM KOJIMBAHHAMM TEMNEPATypPU HABKOULLHBOTO cepeaoBmLla abo CXMNbHUX 4,0 BNIMBY
BMCOKNX TEMNEPATYPHUX Nepenagis. AKLWO MicLLe MOHTAXy 3HAaX0ANTLCA NiJ, BNAMBOM TeN/10BOi
pagiauii Big 3aBoacbKoro obnagHaHHA, HeobxiaHO 3abe3neyunTy TeNN0i30AALI0 ab0 BEHTUASALIO.
- MaTepian membpaH po3ainbHUKIB cepenoBUL, 4OTUYHMIA 3 BUMIPIOBAHMM CEpPeOBULLEM,
noBuHeH byt obpaHuii BiANOBIAHO A0 NPOMNOHOBAHUX B iIHCTPYKLT 3 eKcnayaTaLlii po3i/ibHUK.
KokeH nepeTBoptoBay OCHALLEHU ABOMA 3 BUAIB NPOLECHUX NPUEAHAHb A0 06'eKTY
(PekomeHAYETbCA 3aCTOCOBYBATM OA4HAKOBI TUMW Ta PO3MIPU PO3AiINIbHUKIB).

AKLLO NepeTBOPIOBAY BCTAHOBNEHUI NO3a NPUMILLEHHAM, TO HeobXiaHO nepeabaunTn
3aXMUCT Big BNAKBY aTmochepHux onaais (Kopob, gax i 1.n.). Cnig Bubupatm micua, miHimaabHO



CXW/IbHI A0 Aji yAapHUX HaBaHTaXKeHb i Bibpauilt. AKLLO KoHAeHcaT, ra3 abo 6yab-AKi iHLLIi CTOPOHHI
MmaTepiann 3 TeXHONOrYHOT TPYO6M NOTPaNAATL B iMMNYAbCHY TPYOKY, TO MOXKYTb BUHUKHYTH
NoxmMbKu. [lns 3anobiraHHA LbOMY iMNYIbCHI TPYOKM NOBUHHI PO3TalLOBYBATMUCA Mig, KYTOM.
CnonyyHi imnynbCHi NiHii Big, micua Biabopy TUCKY A0 NepeTBOptoBaYa PisHULL TUCKIB MOBUHHI ByTH
NPOKNAAEHI NO HAMKOPOTLLIM BiACTaHI, 3 OrnAAy Ha Ton aKT, Wo TemnepaTypa cepeaoBumLLa
BMMIPIOBAHHS, LLLO HAAXOAUTb A0 MemMbpaH pPo3A4inbHUKIB, HE MOBMHHA NepeBuLLYBaTU AONYCTUMOI
TemnepaTypu, 3a3HayeHOi B iHCTPYKLIT 3 eKcnayaTaLii po3ainbHMUKa 419 3aCTOCOBYBAHOrO TUNY
PO34iNbHUK.

Po3TalwyBaHHA, MPOTAXKKA i CNOCiO MOHTA)Ky Kaninapis moxe 6yTM BUKOHAHO A0BINIbHO.
HeobxiaHo BpaxoByBaTK PisHULO TeMNepaTyp Kaninapis, 3py4HICTb MOHTAXKy Ta 06C1yroByBaHHA,
po3TalyBaHHA HAAAMULLIKIB AOBXUHU. He AONYCKAETbCA BUTMH KaninAapie nig KyTom meHwe 90°.
Pagiyc BUrMHy noBuHeH 6yTn He meHwe 30 cm.

PekomeHAyeTbCA 3a6e3neunT HaMMeHLWY Pi3HULI0 TemnepaTyp Kaninapis. Mpu BUCOKNX
ab0 HM3bKNX TeMMNepaTypax HABKONULIHbOTO CeEPeAOBULLA CNig nepeabayaTM TEPMO3aXUCT.

Llo6 YHUKHYTW YyTBOPEHHA TeMMnepaTypHOI Pi3HMLI iMNyNbCHI TPYOKM | Kaninapu
PEeKOMEHAYETLCA NPOKNAAATM NOpyY. PEKOMeHA0BaHA A0BXKMHA KaninAapis - He Binbwe 16 m.

BuKopUCTaHHA Kaninapis AOBXMHOI NOHaA 16 M A0MNYCKAETLCA, AKLLO BCTAHOB/IEHO, WO Lie
He BN/IMBAE Ha MOKa3aHHA NepeTsoploBaya.

B iMnynbCHMX NiHiAX peKoMeHAYETLCA BCTAHOB/IOBATM CAMOCTIMHI 3anipHi NnpucTpoi gns
npoAyBKM NiHii Big micua Bigbopy TUCKY A0 nepeTBOprOBaYya, ANA BiAKNIOUYEHHA TUCKY i 3'€QHAHHA 3
aTMmochepHMM TUCKOM. MNepen NpUeSHAHHAM A0 NepeTBOPOBAYA IMMNYAbCHUX NiHi cucTema
NOBWHHA BYTW peTesibHO NPOAYTa, ANA 3MEHLEHHA MOX/IMBOCTI 3abpyaHEHHA membpaH
pO34inbHUKIB.

3ab0pOHAETLCA NPOBOAMUTM ra30-e/1€KTPO3BaAPOBA/IbHI POOOTM B MiCLi MOHTaXy
nepeTtsoptoBaya. Mpu manmx gianazoHax BumiptoBaHb (40 20 KMa), wob yHUKHYTU BUXOAY 3 naay
nepeTBOpOBaYa, HE PEKOMEHAYETLCA AONYCKATU MeXaHiuHi yaapu no 06'ekty (nobamnsy
nepeTBOpoBaYa) NpPW HaABHOCTI B MicLi Biabopy cepeaoBuMLLa BUMIPIOBAHHA.

Mpwn ekcnayaTaLii nepeTBopoBayiB B Aiana3oHi MiHYCOBUX TeMnepaTyp HaBKONMLWHbOIO
cepenoBuLLLa HEODOXiAHO BUKAOYUTH:
- 3aMep3aHHA, KpMCTani3aLito cepenoBULLLa BUMIPIOBaHHA abo KpUCTanizyBaHHA 3 HET OKpeMmnx
CKNaf0BUX KOMMNOHEHTIB (ANA piAKUX cepefoBuLL);
- HAKOMMYEHHA KOHAEHCaTy, 3aMep3aHHA B POOOUYNX MOPOKHUHAX MNPOLLECHUX NPUELHAHD i
BCEpPEeAUHI iMNYNbCHUX NiHiN (ana razonofibHuX cepeaosuLl).

Micna 3aKiHYEHHA MOHTaXKy NepeTBOptoBaYa NepeBipuTM MicuA 3'eAHaHb 3 06'eKTOM Ha
repmeTuYHiIcTb. [lepeBipKa 34iMCHIOETLCA LWIAXOM KOHTPO/IIO 32 CMAZ0M TUCKY Npwm
MaKcMmanbHomy poboyomy. Cnag TMCKY 3a 15-20 XBUAWH He NOBUHEH NepeBuLLyBaTh 5% Big
MaKcuMmanbHoro pobouoro.



9. ENEKTPUYHE NIAKNHOYEHHA

Mpn enekTPUYHOMY MOHTAXKi CNliJ, BPaxOBYBaTM €N1€KTPOMArHITHIi NnepewwKkoan Big, iHWnx
npunagis. NpoknagKa eNekTponpoBoOAKM NOBMHHA 34iMCHIOBATUCA AKOMOra Aani Big Axxepen
eNeKTPUYHMX NnepewwKkoa. [nAa NpoBOAKN PEKOMEHAYETLCA BUKOPMUCTOBYBATM CKPYYEHi 4pOTH,
Kabeni B NoniBiHiNXNOpMAHIN i3onauii Knacy. Ha ainankax, wo nianaaroTbcs BNAUBY €NEKTPUYHUM
nepewkozam Cnig BUKOPUCTOBYBATM EKPAHOBAHI APOTH. Y MicLAX 3 NigBULLEHOK aB0 HMU3bKOK
TemMnepaTypoto HAaBKOJIMLLHbOTO CepeoBuLLLa CNib BUKOPUCTOBYBATU APOTHU, PO3PAXOBaHI Ha
poboTy B TaKMX yMOBaXx. Y MicLAX 3 HAABHICTIO Maces, arpecMBHMX cepeoBuLl, i T.N. HeobxigHo
BUKOPWUCTOBYBATU APOTH, LLLO BOJIOAiIKOTb CTIMKICTIO A0 TaKUX cepenoBmLL,.

3anmBaHHsA abo 3anoTiBaHHA yCeEpeaUHi NepeTBOPOBaYa MOXe NPUBECTU A0
MOLWKOAMKEHHA. Y BUNAAKY, KON YLLIIbHEHHSA CaZlbHUKA HErepmeTUYHe (HanpuKkaaa, Koam
BMKOPUCTOBYHOTbCA NOOANHOKI NPOBOAM), HEOBXiAHO OTBIP CaNlbHUKA PETENbHO YLLIIbHUTK
repMeTM3yHUOH0 YLLIiIbHIOBA/IbHOI Macoto, TaK, LWO6 AOTPUMATK repmeTUYHicTb IP66. BiaBeseHHn
CUrHaNbHOrO NPOBOAY, AKUI BiAXOAUTb Bif, CaNbHUKA, AOLiINbHO chopMyBaTU Y BUTAALi NETAI,
HWKHA YaCTMHA AKOI PO3TALLOBaHA HUXKYE BXOAY APOTU B CaZlbHUK 418 HEAOMYLLEHHSA CTiIKaHHA
Kpanenb B HAaNPAMKY Ca/ibHUKa.

DOnA 3'eaHaHHA eneKTpUUHOro Kabento 3 npuegHaHHam Tuny ALE, ALW HeobxigHo:
(OopaTtok 1, man. 10)
- BIiAKPYTUTM 3aXUCHY 3a4HI0 KpULWKY 1 Kopnycy 2;
- NPOTATHYTU Kabesb }KUBMEHHA KPi3b CafibHNUKOBE BBeAEHHSA 4 (ralika, CaNibHUKK);
- NPUEOHATU }KNUNU Kabento A0 KOHTAKTHOI KOJIOAKWN 5 3rifiHO 3i CXeMOI0 30BHILLHIX €/IEKTPUYHNX
3'egHaHb (oopmaTtoKk 2, man. 12,13, 14, 15, 16);
- 3aKPYTUTU FaliKy yLibHEHHA KabeNbHOro BBEAEHHA | 3aKPYTUTM 3aXMCHY 3a4HIO KPULLKY 1;

Mpn BUKOHAHHI CXemu cnig, BpaxoByBaTU HACTyMNHe:
- NPV BiACYTHOCTI raNIbBaHIYHOro NOAINY NAHLLIOTIB XKMBNIEHHA NEePETBOPHOBAYIB, AaTYMKIB, AKI
MatoTb ABOXMPOBOAHY NiHit0 3B'A3KY i BUXiAHWUIN curHan (4 ... 20) MA, AONYCKAETbCA 3a3EMNEHHA
KiHUA 6yOb-AKOro HaBaHTaXXeHHA KOXHOro NepeTBoploBaYa, asie TibKK 3 OOKy AxKepena
KUBEHHA;
- NPW rasibBaHiYHOMY MOAiNI KaHaNiB *KUBJIEHHA AOMNYCKAETbCA 3a3€MJIEHHA OAHOIO 3aKiHYEHHA
6y/Ab-AKOro HaBaHTaXEHHA KOXKHOIo nepeTBopoBaya.

Mepen BKAOYEHHAM NaHLIOra XMUBAEHHA NepeTBopoBaYa NepekoHamnTecs y BianoBigHOCTI
3 BKasiBKaMu 3axoaiB 6e3nekun Ta BUMOram 10 MOHTaxy, YCTaHOBLU,. [iAKNI04YNTU 3KUBNEHHA A0
nepeTsoptoBaya. Yepes 15 xBMAUH nicna nogadvi HANPYru *XMBNEHHA NepesipuTU i, Npu
HeobXiIHOCTI, BCTAHOBUTU 3HAYEHHA BUXiAHOrO CUTHaNY, WO BiANOBIAAE NOYATKY BUMIPIOBA/IbHOTO
AianasoHy.

Y nepetBoptoBayax APR-2000ALW pe3uctop 240 Om BCTaHOBAEHWI NOCNiIA0BHO B
CTPYMOBY NETA0 NePETBOPOBAYA i 3'€AHAHNI NEepPEMMUYKAMM HA KNEMHUX KOHTaKTax mix "SIGNAL-
"i"TEST-" 3rigHo 3 gogaTtkom 2. [1ns BUKOPUCTaHHS LbOro pe3mctopa npu Hart KomyHikauii,
HanpuKnag, Npu HU3bKOMY OMNopi B CTPYMOBIN NeTAi, HeobXigHO NepeMnYKy BUOANUTH.

MepeTBOpPIOBaYI MOXYTb OYTU CXWUAbHI 40 Aii nepeHanpyrn, BUKAMKAHOT aTMOchepHUMU
AsnwaMm. [InAa 3axXmncTy Big, nepeHanpyru mixx nposogamm CMNOBOI NiHiT BCTAHOBNEHI Aioan
(transil) BcTaHOBNEHI Y BCiX TMNAX NepeTBOpPOBaYiB (ANBUCH B TabAULI 2 KOIOHKY 2).



[na 3axmcTy Big, nepeHanpyrn mix CMI0BOLO NiHi€to | «3emneto» abo Kopnycom (Big AKNX He
3aXMLWaoTb Aioau, NiAKAIOYEHI MiX NPOBOAAaMM CUIOBOI NiHii), BAKOPUCTOBYETLCA A0AaTKOBUM
3aXMUCT Yy BUMALI ra3o0BuX po3pAaaHuKiB (ams. Y Tabnuui 2 B KonoHu,i 3).

Y pa3i nepetBoptoBayiB 6€3 3aXMCTY, MOXKHA BUKOPUCTOBYBATU 30BHILLHE 3aXUCHUM
NPUCTpPIl, Hanpuknag, npuctpin UZ-2 sBupobHuuTtea APLISENS. Mpu A0BrMX CMA0BUX NiHIAX
KOPWUCHO BUKOPUCTOBYBATU OAMH 3axMcT Noban3y nepeTsoptoBaya (abo BcepeamHi
nepeTBoOpoBaYa), a Apyry Ha BXOAi CMNi/IbHO Ail0YMX MeXaHi3MiB.

Tabnnyga 2. 3axucT Big nepeHanpyru.

1 2 3
3axXUCT MiXK NPOBIAHMKAMM | 3aXMUCT MiXK NPOBIGHUKAMU | «3emneto» i
Tun nepetsoptoBava | giogom transil — gonyctnuma (abo) Kopnycom — TUN 3axMCTy —
Hanpyra A0NyCTMMa Hanpyra
APR-2000 AL 51 B nocr. cTpymy la3oBui po3pagHuMK — 100 B nocT. cTpymy

Mpn BUKOPUCTAHHI 3aXMCTY BiA4 NepeHanpyrm He MOXHa NepeBumLLYBaTH 4ONYCTUMMUX
HanNpPy*eHb Ha e/leMeHTax 3aX1CTYy BULLE 3HAYEHb 3a3HAaYEHUX B KONOHLI 2 i 3 Tabanui 2. Takui
3aXMCT He 3aCTOCOBYETbCA B NEPETBOPIOBAYaX iCKpobe3neyHoro BUKOHaHHA.

3a3emneHHs. [epeTBOPOBAYI MalOTb BHYTPILLHIO | 30BHILLHIO KNEMM 3a3eM/EHHS.

10. HAJIAWUTYBAHHA | KOH®ITYPALLIA

MepeTBoptoBaui pisHMLi TUCKY APR-2000ALW i APR-2000ALE BiakanibposaHi i
CKOHOIrypoBaHi Npy BUrOTOB/IEHHI Ha Zliana3oH 3a3HayYeHuMin B 3aMOBJ/1IeHHIi abo Ha OCHOBHUI
Aiana3oH BMMIipoBaHb.

10.1 BnsHayeHHs.

® «OCHOBHWI Aiana3oH» - MaKCcMManbHWUI fiana3oH BUMIpOBaHb, Ha AKUI BigKanibpoBaHui
nepeTBOpPOBaY Pi3HULi TUCKIB. lepenik 0CHOBHMX Aiana3oHiB NpeacTaBneHMin B Tabanui Nel
po3gin Ne 6.
Y nam'ATi KOXKHOro NepeTBoOpPOBAYa 3aNMcaHa iHAMBIAYaNbHA XapaKTEPUCTMKA NePETBOPEHHS,
XapaKTepHa ANA KOHKPeTHOro BUMIiptoBasibHOro moayns. Lia xapakTepucTnka BUKOPUCTOBYETLCA B
npoueci HaNalWTyBaHb, AKI BNANBAOTb HA BUXiAHWI CUTHAN NepeTBOpOBaYa.

e «BcTaHOB/IEHWI Aiana3oH» - BUKOPUCTOBYETLCA B NPOLLECi eKcnayaTallii nepeTBopoBaya.
Le aiana3oH, no4yaTky fkoro Bignosigae ctpym 4 (0) mA, a kiHuga 20 (5) mA (npu 3BopoTHOMY
XapaKkTtepucTtuui BignosigHo: 20 (5) mA i 4 (0) mA). BcTaHoBeHMI Aiana3oH MoXKe 3aX0mn/IioBaTH
BECb OCHOBHUI Aiana3oH abo TiibKK MOro YacTuHa. MepeTBoptoBay moxKe 6yTH BCTAaHOBAEHUI Ha
OO0BINIbHWI Aiana3oH B MeXKax TUCKY OCHOBHOIO AianasoHy, ane 3 ypaxyBaHHAM 0bMeXKeHb
HaBeAeHux y Tabanui 1.



e «LInpnHa BCTaHOBNEHOrO Aiana3oHy» - Le PiSHULA MiXK KiHLeM i N0YaTKOM BCTAaHOBNEHOrO
AianasoHy.

10.2 KoHdirypauia i kanibpysaHHA.

10.2.1 MNepeTBOpPIOBAY MAE MOXKANBOCTI, AKi 403BONAKOTL BCTAHOB/IOBATH | 3MiHIOBATH
METPONOrivHi Ta igeHTUIKaLUiiHI napameTpu. Ui aii Hocate Hassy «KOH®ITYPALIA». o
meTponoriyHnx0 napameTpis, WO BNAMBAOTb HA BUXiAHMWA CUTHAN NepeTBOPIOBAYA, BiAHOCATLCA:
- OAMHWL, TUCKY, B AKUX BiA0OPaXKAETLCA 3HAUYEHHA BUMIPAHOTO TUCKY;

- KiHeUb BCTAaHOB/IEHOTO Aiana3oHy;

- MOYATOK BCTAHOB/IEHOTO Aiana3oHy;

- NOCTilHa Yacy;

- TUN XapaKTEePUCTUKMN: NiHiMHA, 3BOPOTHA, KBAAPATHOrO KOPEHSA, KBaapaTU4Ha abo npm3HaveHa
ANA KOPUCTYyBaYa;

- agpeca npunagy.

[0 napameTpis, AKi MatoTb TiIbKM iHPOPMaALiMHMA XapaKTep i He NignArae 3miHam
BiAHOCATbLCA:
- BEPXHA MeyKa OCHOBHOrO Aiana3oHy;
- HUXKHA MerKa OCHOBHOrO Aiana3oHy;
- MiHiManbHa WWPUHA BCTAHOBAEHOTO Aiana3oHy.

PewToto ineHTUdIKaLIMHUMKM NapaMeTpamM, LLO He BMNAMBAOTb Ha BUXIAHWIN CUTHAN, €: KOA,
TMNY NPUCTPOLO, 3aBOACLKMIN iAeHTUdIKaLiHNI KoAd, 3aBOACbKUIA KO NMPUCTPOID, YACAO npeambyn
(3+20), UCS, TSD, Bepcis N0, Bepcis eneKTPOHiKK, NpanopLi, 3aBOACbKNI HOMEP, NO3HAYEHHA-
€TUKETKA, MO3HAYEHHA-CMMCOK, NO3HAYEHHS-aTa, KOMYHiKaT, peecTpauliliHnii Homep, Homep
roN0BKM (oaTumKa).

10.2.2 «O6HyNeHHA TUCKOM» NepeTBOPloBaYa - Npoueaypa KoHoirypau,ii, ska
BUKOPUCTOBYETLCA, HANPUKANAA, ANA KOMNeHcauii BIiAXWNEHHA XapaKTePUCTUKN, BUKIMKAHOTO
3MIHOIO MONOMKEHHA NPU MOHTAXI.

MepeTBOpPIOBaYi MOXKHa TaKOXK KanibpyBaTu, BiAHOCAYM iX NOKA3aHHA A0 3HAYEHHS BXiAHOrO TUCKY
KOHTPO/IbOBAHOIO 3pa3koBMM npunagom. ObHyNeHHA | KanibpyBaHHA HOCATb CMiIbHY Ha3BY
"KANIBPYBAHHA".

10.2.3 KoHoirypalia i KanibpyBaHHA NnepeTBopoBaYya NPOBOAUTHLCA 32 4ONOMOTO0
KomyHikaTopa Tuny KAP BupobHuuTtea APLISENS, aeskux iHwmx komyHikatopis "HART" abo
kKomn'totepa PC 3 koHBepTepom HART/RS232 i nporpamHum 3abesneyeHHam PAMOPT-01
BUpobHuuTBa APLISENS.

o nporpamun-koHoirypatop "RAPORT-01" nonoBHeHHAM € nporpama " ,KYCOYHO-
NVHEMHAA TIMHEAPU3ALMA " fo3B0NA€ BBOAWUTM B NepeTBOptoBay 21-HO TOYKOBY HeNiHilHy
XapaKTepPUCTUKY KopucTyBada. Onuc yHKLUih KomyHikaTopa Tvny KAP mictaTbeca B Moro
KepiBHUUTBI 3 eKcn/yaTauji, a AaHi cTocyoTbes KoHBepTepa HART/RS232 B iHpopmaL,iiiHili KapTi
«KOHBEPTEP HART/RS232/01».



10.2.4 nokanbHe KoHirypauis

AKLLO aKTMBOBAHA OML,iA NOKA/IbHOrO KOHIrypyBaHHA, TO KOPUCTYBAY MAE MOMK/IUBICTb 33
A0MOMOroto GYHKLiOHaIbHUX KHOMOK, PO3TallOBaHUX Ha /IMLbOBIM YaCTUHI NaHeni iHAnKaTopa
(aomatok 1, man. 10), npoBecTM 3MiHy YCTaHOBOK. [lOCTyn A0 KHOMOK MOX/IUBUI Micns
BiArBMHYYBAHHA 3aXUCHOI NLLbOBIN KpuwWwKK 3. JogaToK 1, man. 10

BiacyTHiCTb peaKLii nepeTBOpOBaYa Ha yTPUMAHHA KHOMKW CBiAYUTL NPO 6NOKYBaHHA
MOIMBOCTI NPOBELEHHSA IOKANIbHOTO KOH}IrypyBaHHA. Y LLbOMY BUNAAKY MOXKANBE NPOBEAEHHA
YCTQHOBOK TiZIbKM 33 LONOMOrOI KOMYHiKaTopa abo Komn'toTepa. Hagani, 3a LONOMOroo umx
MPUCTPOIB, MOXKANBO BiAHOBUTU QYHKLLIKO NOKANbHOTO KOHIrypyBaHHs.

JlokanbHe KoH@irypyBaHHA nepeTBoptoBaya pisHuUi Tuckis Tuny APR-2000ALE.

KoHoirypauia nepetsoptoBaya 3a 4ONOMOrot GyHKLiOHaNbHUX KHOMOK (amB. JoaaTok 1
man. 10) npoBoanTbCA 3a4aHMM TUCKOM Be3nocepeaHbo Ha 06'ekTi abo B nabopaTopii. s yoro
cnig;:

1) NpueaHaTN NepeTBOPOBAY 40 BUMIPIOBAIbHOT CXxeMoto (A404aTOK 2, Man. 16), BiaAKpyTMBLLM
3a4Ht0 3axUCHY Kpuiuky 1 (man. 10, aogaTok 1). Mogatn Hanpyra *KUsJeHHS. [aTn BATPUMKY Mo
yacy npotarom 10-15 xBUAWH ANA NPOrpiBy eNIeKTPOHIKK.

2) BigKpyTuUTK 3axmcHY nnuboBY KpuwKy 3 (Man. 10, goaaTok 1) nepeTBoptoBaya.

3) MocTaBuTK 3HaYeHHA TUCKY, BianosigHe NMOYATKY (4 abo 0 MA) BCTaHOBNIEHOTO Aiana3soHy
BMMIiptOBaHb. BUTpMaTK 3a Yacom naysy 2-3 XBUINHU, KOHTPOOOYM NPU LbOMY 3HAYEHHSA
3a4aHOro TMCKy. HaTucHyTM ogHo4YacHo KHonku "A" i "B" Ha nepeaHili naHeni iHgMKaTopa (4ac
YTPMMaHHSA 2-3 CeK.), Lo npM3Bege A0 3anucy i 3anam'aToByBaHHA B NPOLECcOpi 3HAaYEHHSA
"MoyaTKy Aiana3oHy BMMiptoBaHb". CKUHYTU TUCK.

4) MNocTaBUTU 3HAYEHHS TUCKY, BignosigHe KIHLUHO (20 abo 5 mA) BCTaHOBNEHOrO Aiana3oHy
BMMIipIOBaHb. BUTpMMaTh 3a Yacom naysy 2-3 XBUANHU, KOHTPOIKOKOUM NPU LbOMY 3HAYEHHSA
3a4aHOro TMCKy. HatucHyTM KHonky "A" Ha nepeAHi naHeni iHaMKaTopa (Yac yTpumaHHa 2-3 cek.),
Lo npusBeae Ao 3anucy i 3anam'aToByBaHHA B NpoLecopi 3HavyeHHA "KiHua gianasony
BUMIiptoBaHb". CKUHYTU TUCK.

5) MpOKOHTPOOBATM 3HAYEHHSA «[MoYaTKy Aiana3oHy BUMiptoBaHb», «KiHUS giana3oHy».

Mpu HeobxigHOCTI NpoBecTn npouenypy "obHyneHHs", 332 4ONOMOrot0 HaTUCKAHHA KHOMKMK
"B". CKUHYTU TUCK.
6) 3aBepWwNTK 3'€AHAHHA NEPETBOPIOBAY Bifg, BUMIPIOBANbHOI CXeMM (AKLLO HEOOXiAHO), 3aKPYyTUTH
3aXMUCHi KpuwKK. KanibpyBaHHA nepeTBoptoBaYa 3a 4ONOMOrot GyHKLioHanbHUX NpucTpois KAP
abo Raport npoBoAMTLCA Ha CTEHA, 33 IONOMOTrOI0 3BiPpEHHA eTa/IOHHNX 3Ha4YeHb "no4yaTky" i
"KiHuA" aianasoHy BMMiptoBaHb. MocnigoBHICTb BUKOHAHHSA onepaLiin npusedeHa B PE Ha
obnagHaHHA.



JlokanbHe KoH@irypauia nepersoptoBaya pisHuui TucKis Tuny APR-2000 ALW.

o6 yBiTK B perknm poboTn «3MiHA NOKANbHUX YCTAHOBOK», HEOBXiAHO HAaTUCHYTK i
YTPUMYBATU He MeHLIe 4 ceKyHA, 6yab-AKy 3 TPbOX KHOMOK. KHOMKKM nNo3HavyeHi cumsonamu: [1],
[{], [@]. Nicna yoro Ha ekpaHi iHAMKaTopa 3'ABUTMCA NnoBigomneHHaA EXIT.

Y noganblwe npu poboTi 3 onuiamu i napametrpamm MEHIO, B KoxXHOMY pa3i, HeobXigHO
HaTUCHYTW | yTPMMYBATW KNaBilly He meHLwe 1 cek.

[na Buxony 3 pexxmmy KoHirypauii B pexkxum BMMiptoBaHb HaTUCHYTH [@]
[Ona sxoay B8 MEHIO Ta nepexoay no ctpykTypi MEHIO BukopuctoBysatu kHonku [T, [ ], ana
nigTsepaeHHa smbopy onuii MEHKO abo BUKOHAHHA KomaHau - [@].
Micna HaTUCKaHHA KHonKu [TM] npu3Beae [0 NepemillleHHA «Bropy» no cTpyKTypi MEHIO.
Micna HaTUCKaHHA KHoMKKM [/ ] npu3Beae [0 nepemilLeHHA «BHM3» No CTPYKTypi MEHHKO.
Micna HaTUCKaHHA KHOMKW [@] Nnpu3Beae A0 NiATBEPAKEHHS | BUKOHAHHA KOMaHAM, abo Ao
GYHKLiT NOBEPHEHHA B OCHOBHE MEHIO.

10.2.5 Crpyktypa MEHIO

| MNepwe nosigomneHHA NicnA akTuBauii ocHosHoro MEHHO.

EXIT [ns Buxony B pexum iHaAnKauii BUMiptoBaHb - [®], Npu HaTUCKaHHI KHOMKMK
| [1] abo [{] BinbyBaeTbcsa NnepemiweHHA Bropy abo BHU3 MO CTPYKTYPI
| MEHIO
|
PV ZERO____ O6HYNEHHA TUCKOM
| [®@] - niaTBeparkeHHA BMOOpY (BACK), [®] - nOBEPHEHHA B MEHIO
BACK [{] - Ha3Ba BuKOHYyBaHOI dyHKUT (PV ZERO)

| [@] - BUKOHaHHSA. Mpwu ycnilwHOMY BUKOHaHHI Ha iHOMKaTOpI

| BUcBivyeTbcAa «DONE», 3 nogansbliMm NOBEPHEHHAM B PEXKUM

PV ZERO iHOMKaLii BMMiptoBaHb. B iHWWOMY BMNaAKy BUCBIYYETLCA HOMEP
NOMUAKN.



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

SET LRV KoHoirypauia noyatKy BCTaHOBEHOro Aiana3oHy LRV
BACK [@] - niaTBeparkeHHs BMbopy (BACK), [@] - nOBEpHEHHS B MEHIO.
| (L], ['TM] BMGBip TUNY KOHIrypau,ii
|
|
BY PRESsure KoHdirypauis LVR 3aaaHum TUCKOM.
| [@] - niaTBepaskeHHa (DONE) 3 noganblumm BUXOAOM B
| peXnm BUMIpIOBAHHA.
| [V ], [M] - nepexia, Ao HacTynHoro Tmny KoHdirypadi.
|
|
BY VALUe KoHoirypauia LVR 3anucom BennYmnHU.
[®@] - niaTBEpArKeHHA BMOOpPY. Micna nigTBEpAMKEHHA Ha eKpaHi
BilOOpaXKaETbCA aKTyaIbHOro 3Ha4YeHHs LVR.
[®@] - nepexig, B pexknum pegaryBaHHs,
[{1, [1M] - BMBip 3HaKa, Wo BBOAUTbLCS, ()
[®@] - nigTBEpAXKEHHA 0O6pPAHOro 3HaKa. (t)
[L], ['M] - BMBip 3HauYeHHA peaarosaHoi Nosuuji,
[®@] - niaTBEPAMKEHHA 3aNMCAHOrO 3HAYEHHS. ()
i T.4. (BBeAiTb nocnigosHO, undpa 3a undpoto, 3HaYeHHs 3 5 ymudp 3
Komu abo 6es. Micna nigTeBeparkeHHA 5-01 undpmM Ha eKpaHi 3'aBUTbCA
nosigomneHHa «DONE», 3 noganblimm BUXOA0M B PEXMM
BMMIipIOBaHHA, abo BisobparkeHHA HoOMepa NOMUIKK). BBeaeHe
3Ha4YeHHA BPAXOBYBaTU B OAMHULAX BUMIPY, 3aNUCAHUX B MEHIO

|
I
I
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| «UNIT».
|

|

|

|



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

SET URV KoHdoirypauia noyatKy BctaHoBNeHOro gianasoHy URV

BACK [®@] - nigTBepArKkeHHA BUOOPY (BACK), [®] - nOBEPHEHHSA B MEHIO.
| (L], ['TM] BMGBip TUNY KOHirypau,ii
|
|
BY PRESsure KoHoirypauia URV 3agaHum TUCKOM.
| [@] - niaTBeparkeHHa (DONE) 3 noganblumm BUXOAOM B
| peXnm BUMIpIOBAHHA.
| [{], ['TM] - nepexia Ao HacTynHoro TNy KoHdirypadii.

BY VALUe KoHdirypauia URV3anucom sennmumHu.
[@] - nigTBEpPAKEHHA BMbBOPY. Micna niaTBepAXKeHHs Ha eKpaHi
BilOOpaXKaETbCA aKTyaibHOro 3HaYeHHs URV.
[®@] - nepexig, B pexknum pegaryBaHHs,
(L], ['M] - BMbBip 3HaKa, Wwo BBOAUTLCA, ()
[®@] - niaTBEpAXKEHHA 0O6pPaHOro 3HakKa. (1)
[L], ['M] - BMBip 3HauYeHHA pegaroBaHoi Nosuuii,
[®@] - niaTBEpPAMKEHHA 3aNMCAHOIO 3HAYEHHS. (1)
i T.0. (BBeAiTb nocnigosHo, undpa 3a uMdppoo, 3HaYeHHA 3 5 uudp 3
Komu abo 6es. Micna nigTBepArkeHHA 5-01 LMdpPKM Ha eKpaHi 3'aBUTbCA
nosigomneHHa «DONE», 3 noganblimm BUXOA0M B PEXMM
BMMIipIOBaHHA, abo BisobparkeHHA HoOMepa NOMUIKK). BBeaeHe
3HaYEeHHSA BPaxoByBaTU B OAMHULAX BUMIPY, 3aNMUCAHUX B MEHIO
«UNIT».



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

UNIT OpuHULi BUMipIOBaHDb

| [@] - niaTBeparkeHHs BMbopy (BACK), [@] - noBepHEHHs B
BACK MEHI0.
[{ 1, [1] BMBip 0AMHWML BUMiptOBaHHSA

|

|

| Micna BMbopy HeobXiaAHOI OANHUL BUMIPY KHOMKOKO

| [@] nigTBepanTn BnbiIp (DONE) 3 noaanbwiMm BUXOA0M B PEKUM
| BMMIiptOBaHHA. B iHWOMY BMNagKy BUCBIYYETbCA HOMEP MOMMUIIKM.
|

|

[
[

[

[

|

|

|

[

[

[ IN_H20
[ IN_HG

| FT_H20

| MM_H20

| MM_HG

| PSI

[ BAR

[ MBAR

[ G/SQCM

[ KG/sQCMI
| PA

| KPA

| TORR

| ATM

[ M_H20

[ MPA

[ INH20@4

| MMH20@4



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

5%

DAMPING DopaTtKkoBe eneKTpoHHe aemndipyBaHHA

|

|

|

|

|

|

|

|

|

|

|

|

TRANSFEr_____ XapaKrepuctmka. Bubip Tuny xapaktepuctmku BUXigHOro CurHany
| |

| BACK [@] - nigTBeparkeHHA BUBOpy (BACK), [®] - nOBEpPHEHHA B MEHIO.

| | (4], ['TM] BMBip TMNY XapaKTepUCTUKM

| I

| I

| I

| LINEAR- NiHiHa

| SQRT- KBagpaTHOro KopeHs

| SPECIAL- CneuianbHa. XapaKTepucTuKa KOpuUcTyBaya

| SQUEARE- KsagpaTtuuHa

|

| Micna Bubopy HeobxiaHOro 3Ha4YeHHA BUOOPY TUNY XapaKTEPUCTUKM,
| KHonKoto [@] niatBepanTn Bubip (DONE) 3 noganbliMm BUXO40M B
| PEXUM BUMIPIOBAHHA.

|

% SQRT BiacikaHHA CMrHaNY XapaKTePUCTUKN KBAAPATHOTO KOpeHA. % pianasoHy
I | [@] - nigTBEpAKEHHA BUOOpPY (BACK), [®] - nOBEpPHEHHS B MEHIO.

I BACK [{1, [1] BMbBip 3HauYeHHs napameTpa TOYKM BiAciYeHHs KopeHeBoi
| | XapaKTepucTukn. %.

| |

I 0% Micna Bubopy HeobxiAHOro 3Ha4YeHHA NapameTpa TOYKA BiACiYeHHA
I 1% KOpeHeBOi XapaKTepucTukn. %, KHonkoto [@] niatsepamntu Bubip

| 2% (DONE) 3 nofanbluvm BUXO40M B PEXKUM BUMIPIOBaAHHA.

I 3% YBara: gaHuii napameTp 3aCTOCYEMO A/1A NepeTBOPOBaYiB PisHULi
I 4% TUCKiB NpU BUMipIOBaHHI BUTpATH.

|

|

|



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

LCD1VARiable___ Tun 3miHHOI Npouecy Ha aucnnei LCD1
I |
| BACK [@] - niaTBepakeHHs BMbopy (BACK), [@] - nOBEpHEHHS B MEHHO.

| | [V ], [1N] BMbBip TMNY BigobpaxkaeTbca 3miHHOI Npouecy.

I |
| CURRENT Bipo6pakeHHA Ha LCD1 3HauYeHHA CTPyMy BUXiAHOrO CUTHaNy.

| | [®@] - BUKOHaHHA. MpK ycnilWHOMY BMKOHAHHI Ha iHAMKATOPI

I | BUcBivyeTbcAa « DONE», 3 noAanbliMm NOBEPHEHHAM B PEXKUM

| | iHOMKaLiT BUMIpIOBaHb.

| PERCENT BipobpaxkeHHAa Ha LCD1 3HayeHHA BigCOTKA giana3oHy BUXigHOro
| | CUrHany.

I | [®@] - BUKOHaHHA. MpK ycnilWHOMY BMKOHAHHI Ha iHAWKATOPI

| | BUcBivyeTbcAa « DONE», 3 noAanbliMm NOBEPHEHHAM B PEXUM

| | iHAMKaLii BUMiptOBaHb.

I |

I |

LCD2VARiable__ Tun 3miHHOI Npouecy Ha aucnaei LCD2

|

BACK [@] - nigTBEpAKEHHA BUOOpPY (BACK), [@] - nOBEpPHEHHS B MEH!IO.

| [{ 1, [1M] BMbGip TMNY Bigo6parkaeTbca 3MiHHOT NpoLecy.

PRESSURe Bipo6pakeHHA Ha LCD2 3HaYeHHA BUMipPIOBAHOrO TUCKY.

| [®@] - BUKOHaHHA. MpK ycnilWHOMY BMKOHaHHI Ha iHAMKaTOPI

| BUcBivyeTbcAa « DONE», 3 noganbliMm NOBEPHEHHAM B PEXKUM

| iHAMKaLii BUMiptOBaHb.
|
|
|

USER Bipo6paxkeHHA Ha LCD2 3HaueHHA B OAMHULAX KOPUCTYBaYa.
| [@] - BUKOHaHHSA. Mpwu ycnilwHOMY BUKOHaHHI Ha iHOMKaTOpI

| BUCBivyeTbcAa « DONE», 3 noaanbliMm NOBEPHEHHAM B PEXUM
| iHAWKaLii BUMiptOBaHb

UNIT BigobpaxkeHHA Ha LCD2 3HauyeHHA 04MHUL NOTOYHOrO 3HaYeHHA
| 260 3HaueHHA KopuUcTyBaya nonepemiHHO 3 iHAUKaLi€o

| NPOL,ECHOI 3MiHHOI.

| [®] - BUKOHaHHS. Mpwu ycnilHOMY BUKOHaHHI Ha iHAMKaTOpI

| BUCBivyeTbcA « DONE», 3 noAanbliMm NOBEPHEHHAM B PEXUM
| iHAWKaLii BUMiptOBaHb.

|

NO UNIT BnoKyBaHHA Bif06pa>keHHA HAa LCD2 3HauyeHHA OA4UHUL NOTOYHOrO
3HaueHHA abo 3HAUEHHA KOpUCTyBaya nonepemiHHO 3 iHAMKaUi€E
NPOLLEeCHOI 3MiHHOI.
BipobpaxkeHHA Ha LCD2 3HayeHHA B O4UHULAX KOPUCTYBaya.
[@] - BUKOHaHHS. Mpwu ycnilwHOMY BUKOHaHHI Ha iHAMKaTOpI
BUCBivyeTbcA « DONE», 3 noganbliMm NOBEPHEHHAM B PEXUM

|
|
|
I
I
I
I
|
|
|
I
I
I
I
|
|
|
I
|
I
I
|
I
I
I
|
|
| iHAMKaLii BUMiptOBaHb.



Mpw poboTi 3 onuiamu i napameTpamm MEHHO, B KOXKHOMY pasi, He0bXigHO HAaTUCHYTH i
YTPUMYBaTHK KNaBiwy He meHLwe 1 cek.

LCD2 DP

FACTORY

RESET

MonoxkeHHA gecaTKoBoro Apoby npm BigobparkeHHi 3HaueHHA Ha LCD2

[@] - nigTBepArKeHHA BUOOPY (BACK), [®] - nOBEPHEHHSA B MEHIO.
[{], ['TM] BMBip nonoxeHHA aecATKOBOro Apoby.

Micna Bubopy HeobXxiaHOT No3uLii KHonKkoto [@] niaTeepAnTH BMGIp
(DONE) 3 noganbliMm BUXOA0M B PEXKUM BUMiPIOBAHHA. B iHWOMY
BMNAAKY BUCBIYYETbCA HOMEP MOMUKN.

MoBepHeHHA A0 3aBOACLKMX HanawTyBaHb. MoyaTkoBe KanibpyBaHHA

TUCKY, CTPYMY, O6HYyNeHHA

|

BACK

|
RECALL
|

|

|

[®@] - nigTBEpAKEHHA BUbOopY (BACK), [®] - nOBEpPHEHHS B MEHIO.
[{']- nepexig B dpyHKLUiIO NOBEPHEHHSA A0 3aBOACHLKUX HAALLTyBaHb.
[®@] - BUKOHaHHA. MpK ycnilWHOMY BMKOHAHHI Ha iHAMKaTOPI
BucBivyyeTbca «DONE», 3 noganbliMm NOBEPHEHHAM B PEXMM
iHAMKaLii BUMiptOBaHb.

B iHLWOMY BMNaAKY BUCBIYYETbCA HOMEP NOMUIIKM.

Mepe3aBaHTaXXeHHA Npouecopa BUMiproBasbHOI roNoBKuU. MNepesanyckK
nepeTBOplOBava TUCKY.

[@] - nigTBeparkeHHA BUOOpY (BACK), [®] - nOBEPHEHHSA B MEHIO.
[{']- nepexig B dyHKLUiO Nnepe3aBaHTaXKeHHA.

[@] - BUKOHaHHSA. [MpK ycnilwHOMY BUKOHaHHI Ha iHAMKATOPI
BucBivuyeTbca «DONE», 3 noganbliMm NOBEPHEHHAM B PEXUM
iHOMKaLiT BUMipIOBaHb.

B iHWOMY BMNagKy BUCBIYYETLCA HOMEP NOMMU/IKM.



10.2.6 Ctpyktypa MEHIO nosigomneHb Npo NOMUAKN.

Mig yac BUKOHAHHA AeaKkux npoueayp, npu KoHoirypauii nepetsoptoBaya, Ha ekpaHi LCD2 moKyTb
3'ABNATMCA NonepeaKyBabHi NOBIAOMNEHHA NPO NOMUAKMU. IHAMKALIA NPO NOMUKY CBiAYUTb NPO
HEBMKOHAHHA NPOBeAEHOI KOMaHAM KOHIrypauii. Hnxuye HaBegeHO CNMCOK NOBiZOMAEHb NPO
NMOMMUJIKM.

EER_LO7 Momunka (in write protected mode). MonepeakeHHA npu cnpobi 3MiHM YCTaHOBOK
npu KoHoirypauii B pasi 610KyBaHHA NepeTBOproOBaYa ANA KOHPirypauii 3
JIOKANIbHOTO MEHHO.
[Ona KOpeKTHOI KoHirypaluii 3a 40NOMOroto JIOKaIbHOrO MEHI0 ¥ NepeTBopoBaya
NOBMHHA 6yTH BKAtOYEHA QYHKLIA 06CNyroByBaHHA NOKANIbHOFO MEHIO i
BiZKNOUYEHA 3aXMCT Big 3anucy. Lii dyHKUii moXKHa peanidyBaTu 3a ,ONOMOroto
KomyHikaTopa KAP a6o nporpamu Raport.
YCcTaHOBKM 3a 3aMOBYYBaHHAM:
O6cnyrosyBaHHA NOKANIbHOrO MEHIO - BKAKOYEHO
3axucT Big, 3anucy - BUMKHEHO

EER_LO9 Momunka (applied process too high). MonepearkeHHA Npu KoHOIrypau,ii 3aaaeTbea
napameTpa (TUCKy) BULLE AONYCTUMOrO 3HAYEHHS.
HeobxigHO 3MiHUTM 3HaYEHHA BCTAHOB/IEHOTO Aiana3oHy.

EER_L10 Momunka (applied process too low). MonepeakeHHA Npu KOHirypauii 3a4a€eTbes
napameTpa (TUCKY) HMXKYe JONYCTUMOTO 3HAYEHHA.
HeobxigHO 3MiHUTM 3HaYEHHA BCTAHOB/IEHOTO Aiana3oHy.

EER_L14 Momunka (span too small). MonepeaKeHHA Npy KoHirypauii AianazoHy
BMMIpIOBaHb, WMPUHA Aiana3oHy byae HUXKYe A40NYyCTUMOrO 3HAYEHHS.
HeobxiaHO 3MiHUTU 3HAYEHHA WMPWUHN YCTAHOB/IEHOIO Aiana3oHy.

EER_L16 Momunka (acces restricted). NMonepeaykeHHA Npu cnpobi yBiNTN B NTOKa/bHE MEHIO
KOH@irypauii nepetsoptoBaya npu 3a610K0BaHiN GyHKLIT 06cnyroByBaHHA 3a
[J0MOMOrOI0 JIOKaNIbHOro MeHHo. MNepeaycim NOTPIGHO YBIMKHYTU GYHKLiO
06cnyroByBaHHA IOKaNbHOIO MEHHO 3a A0NOMOroto KomyHikatopa KAP abo
nporpamu Raport.
YBara: NosigomneHHa npo nomunaky EER_L16 3'aButbca npm cnpobi «06HyNneHHA»
nepeTsoptoBaYa abCONOTHOIO TUCKY (NPU NEBHUX 3HAYEHHSAX Aiana3oHy
BUMIipIOBaHb)!

EER_L14 MNonepeaxeHHa (WARNING! New lower range value Pushed!)
3'aBnAETbCA Y BUNAgKax, Koau 3miHa KiHua (URV) BMmMiptoBanbHOro gianasoHy
NpM3BOAUTL A0 BianoBigHOT 3miHM noyaTky (LRV) BMMiptoBanbHOIO AianasoHy.

10.2.7 AncTaHuinHe KOHPirypyBaHHA

JOucTaHuiiHe KOHOIrypyBaHHA NepeTBOPHOBAYiB MOXHa NPOBOAUTU 3@ AONOMOTOH0
KomyHikaTtopa KAP abo nporpamHoro 3abe3sneyeHHs RAPORT-01. 1na uboro HeobxigHo
NiAKNIOYEHHA BigNOBIAHO A0 cxemun AodaTtky 2 man. 12,13, 14, 15, 16.

LCD Ingukartop. NepeTsoptoBay y BUKOHaAHHiI ALW.

LCD iHaMKaTOp MOXKHa KOoHOIrypysaTu nig BUMOrM i 3aBgaHHA Kopuctysada. Onuii
iHOAMKATOpa MOXHa 3MiHOBaTK B noKanbHOMY MENU 3a gonomoroto KHOMoK, KomyHikatopa KAP
abo nporpamHoro 3abesneyeHHA Ha Komn'lOTepi.



Mpyn HeobxigHOCTI iHAMKATOP MOXKHa BUMKHYTU. AMB. JloaaTtok 1 man. 11 6.
30BHilWHIM BUrNAA, iHANMKaTopa ALW npeacrtaBneHuin Ha man. 6.

Saoroat }IIIJ 113 - :E‘.:::\ "

CermMeHnT -—
Lcnz/ '= = i .' L.:

MantoHOK 6

Ha iHaMKaTopi MOXKHA BUAINNUTU TPM OCHOBHI NoAA:

- 6baprpadu - Bifo6paKaeTbCca piBEHb CTPYMOBOTO BUXOAY BUXigHOTro curHany. Mpu 0% pisHi
CTPYMOBOrO BUXOA4Y CETMEHTU NiHitHOro 6aprpada He 3aTtemHeHi. Mpn HabAMKEHHI 3Ha4YeHHA 40
100% piBHA CTPYMOBOrO BUXOAY CETMEHTUN aKTUBYHOTbCA (3aTeMHsAOTCA). OANH CEerMeHT BianoBiAae
10% piBHA BuxigHoro curHany. MNpu 100% piBHi BCi cermeHTw niHinHoro 6aprpada byaytb
3aTeMHeHi.

- LCD1 - nose BigobparxkeHHs aHa/IoroBOro 3Ha4eHHA CTPYMY BUXiAHOTO curHany abo
BiZICOTKa BiJ, BCTAHOB/IEHOTO Aiana3oHy abo NoTo4YHy 3MiHHY npouecy. Tun BigobparkyBaHOro
3HAYEHHA 3a1eXunTb Big 06paHoi KoHoIrypauii. Mpu BiaobparkeHHi 3Ha4YeHHA cTpymy (4 ... 20 mA)
nepea UMPpPOBNUM 3HAYEHHAM Bif0OPArKAETLCA CUMBO «C»

- LCD2 - none BigobpaxeHHA LMPppoBOro 3Ha4E€HHA TUCKY BUMIPAHOIO NepeTBOploBaYEM,
3HAYEHHA NepepaxoBaHOro B O4MHWL KOPUCTYBAYA, @ TAKOXK OAUHULI 3MiHHOI npouecy abo
OAMHMLI 06paHOi KopuctTyBayem. 114 KOHTPO/IO aBapilMHMX Ta iHGopMaLiMHMX NOBiAOMAEHb
MENU npwu KoHoirypau,ii BigobparkatoTbcss HOMep NOMUIKK abo nonepeaKeHHs, a TaKoXK obpaHa
nosuuia MENU i KomaHan nigTeepAKeHHA BUKOHAHHA 3aBAaHb NPy KOHOIrypakwii.

Y BunagKax BigobpakeHHs umMdpoBMX 3HaYEHb TUCKY abo nepeniyeHnx 3Ha4YeHb B OANHUL
KOPUCTYBa4va, NOKa3aHHA MOXYTb CyNPOBOAKYBATUCA 3HAKOM «-»

MoNoXKeHHA AeCcATKOBOro Apoby MOX¥KHa BCTAHOBUTU K B IOKA/IbHOMY MEHIO, TaK i
ANCTaHLIMHO. Y pasi nepenoBHEHHA YNCENbHOTO 3HAYEHHA iHAMKaTopa (BigobparkyBaHe 3HAYEHHS
nepesuLLye NoKasaHHA «99999») Ha LCD2 3'aBuTbcA nonepeaKysanbHuin Hannc «COMMADY. Y pasi
nepeBULLLEHHA A0NYCTUMOI MeXKi 3Ha4YeHHs TUCKY Ha LCD2 3'asuTtuca nonepearkeHHs « UNDER»
(HMKHA Mmerka) abo «OVER» (BepxHA merKa).

OAMHWLj BUMIPIOBAHOTO TUCKY ab0 OAMHUL KOPUCTYBaYa MOXKYTb BifobparkaTmca no yepsi
3 UMPPOBUM 3HAYEHHAM NOKa3aHb 3 LMKAOM 10 ceK. - 3HaYeHHs i 1 ceK. — OA4MHULA BUMIPHOBAHD.
Mpu HeobxiaHOCTI PyHKLUiO iIHANKALIT OANHULL BUMIPIOBAHb MOKHA BiAK/IIOYUTU B IOKA/IbHOMY
MeHo abo 3a gonomoroto KomyHikaTopa KAP abo nporpamHoro 3abesneyeHHs.

LCD Ingukarop. NepeTsoptoBay y BUKOHAHHI ALE.

LCD iHaMKaTOp MOXKHa KOoHOIrypysaTu nig BUMOrM i 3aBgaHHA Kopuctysada. Onuii
iHAMKATOPA MOXKHA 3MiHIOBATU Ti/IbKM 33 AOMOMOroto KoMyHikaTopa KAP abo nporpamHoro
3abe3neyeHHs Ha Komn'toTepi. 30BHIiLLHIN BUrAAA iHAMKaTopa ALE npeactaBneHnin Ha man. 7

B noni BifobparkaeTbca undpose 3HaYEHHA TUCKY BUMIPAHOIO NepeTBOptoBavYeM, 3HAYEHHA
nepepaxoBaHOro B OANHMULi KOPUCTYBaya, a TAKOXK OAMHUL TOKOBOro BUXiAHOTO curHany. ¥y
BMMNaAKax BigobpaxKeHHA UMPPOBUX 3HAYEHb TUCKY abo nepeniyeHmnx 3HaueHb B OANHUL
KOPMCTYyBaya, MOKA3aHHA MOXXYTb CYyNpPOBOAKYBATUCA 3HAKOM «-». Mpn HeobxiaHOCTI iHANKaTop
MOXKHa BigKno4nTh 3a gonomoroto KAP abo Raport 01



MantoHoK 7

11. TEXHIYHE OBC/TYTOBYBAHHA

11.1 PernameHTHe obcnyrosyBaHHA. MNopsaaok

TexHiuHe 06cnyroByBaHHA NepeTBOPOBaYa NOAAraEe B NPodinakTUYHMX OrNALax,
nepioAnYHil nosipui i, B pasi notpebu, KopurysaHHA "Hyna" i gianazoHy BUMiptOBaHb, CTaH
NPOLLECHOro NPUEAHAHHSA TUCKY | €/IEKTPUYHUX NPUEAHAHb (MepeBipKa NPaBuUIbHOCTI NiAK/OYEHD,
CTaHY YLLi/IbHEHb, FEPMOBBOAIB), CTaH PO3A4i/I0BMX MeMbpaH (HaiT, Kopo3is), a TaKOXK BUAANEHHI
KoHAeHcaTy abo nosiTpa 3 pobounx kamep. [Jo 06cnyroByBaHHA NepeTBOPHOBaAYiB MOBUHHI
A0NyCKaTMCA 0cobu, AKi BUBUMIM MOTOYHY iHCTPYKLiIO i AKI NPOMLIAK BiANOBIAHWUN IHCTPYKTaX.

Mpw ekcnayaTalii nepeTBoptoBayiB HEOOXiAHO KepyBaTUCA L€t iIHCTPYKLIED MO
eKcnayaTauii, MiCLLeBUMM iHCTPYKLIAMK, NPAaBUIAMM TA iIHLWNMMM HOPMATUBHO-TEXHIYHOIT
OOKYMEHTaMM, L0 3aCTOCOBYHOTHCA Ha AAHOMY MNiANPUEMCTBI.

TaK fK Npu BepTMKabHOMY MOHTaXKi NnepeTBoploBaya i Bigsoais 3abesneyyerbea
aBTOMATUYHMI 3/1MB PIANHM | BUNYCK a3y, TO HIAKMX onepaLii 3AnBy abo BMMNYyCKy He NOTPiBHO.

AKLLO KoHAeHcaT abo raz HaKoONMYYETLCA B 610Li NPUIAMAYa TUCKY, TO MOXKYTb BUHMKATK
NOXMOKM BUMiptoBaHb. [pn BUHMKHEHHI TaKoi cuTyauii HeobxigHO BUAANANTU HAKONUYEHY PigVHY
(ras) .B npoueci 3nuBy (BMNYCKY), pianHK (ra3) cTBOPHOOTL 3aBaamM NPU BUMIpPi, TOMY AaHy
onepawito He cnig NPoBOAUTM B TOM YAC, KO CXEMA BUMIPHOBAHHA 3HAaX0ANTbLCA B poboyomy
CTaHi.

11.2 MNo3a pernameHTHe 06CNyroByBaHHA.

AKLWO NepeTBOPIOBAY B MICLLi YCTAHOBKM MOXE BYTU CXUIbHUI 4,0 MEXaHIYHUX
MOLKOAXKEHD, MEepeBaHTaXKeHb MO TUCKY, MiApaBAiYHUX yOapiB, eNeKTPUYHOI NpeHanpyr abo Ha
memb6paHi 3'ABNAETLCA HaNIT, KpUCTaNi3auis, Koposia abo nigTBEPAUTLCA HEeNpPaBMabHa poboTa
nepeTBoptoBaya - HeobxigHO NpoBoANTM 06CNyroByBaHHA B Mipy HEObXiAHOCT.
MPOKOHTPO/IOBATK CTaH MEMBPAHU, OYUCTUTU Ti, NEPEBIPUTIN CTaH 3aXUCHUX Aioais (BiACyTHICTb
NPOBIAHOCTI), NEPEBIPUTU XapPaKTEPUCTUKY NEePEeTBOPEHHA.

Y pa3si BUsIBNEHHA BiACYTHOCTI CUTHaNy B BUMIpOBaIbHOI NiHiT abo 11oro HenpasuibHOMY
3Ha4YeHHi, HeobXigHO NepeBiPMUTU NiHItO, CTaH NiAKAOYEHb HA KOHTAKTHUX K/1emax, NPUEAHAHDb i
T.4. MNepeBipnTH BipHICTb HANPYIX *XUBAEHHA | ONOPY HaBaHTaXKeHHA. Mpn NigKNOYEHHI
KOMYHiKaTopa 40 NiHil }XMBNEHHA NepeTBOPOBaYa, MOWKOAKEHHA AiHIii CNOBILLAETLCA
noBigomneHHAM «BigcyTHicTb Bignosigi» abo «lMepeBipTe NigKAtO4EHHA».

AKLWO NiHiA cnpaBHa, HeobXiAHO NepeBipnTM GYHKLiIOHYBAHHA NepeTBoptoBaYa.



11.3 OumweHHA po3ainosoi membpaHu. MoWKOAKEHHS Bif, NepeBaHTaXKEHb.

3a60pOHAETLCA OYMLLEHHSA BigKNaAeHb | 3abpyaAHEHb MeMbpaHu, Wo 3'ABUAUCA B
pes3ynbTaTi ekcnayaTauii, MexaHiyHum cnocobom. Lium moxKHa nowkoauTn membpany, a Tum
CamMmuMm i nepeTBoptoBaYy. EAMHO NPUMNYCTUMUM CNOCOBOM € PO3YMHEHHA BiAKNA4EHb.

MPUYMHOK HECNPABHOCTI NepPeTBOPIOBAYiIB MOXKYTb OYTM NOWKOAMKEHHA, 0BYyMOBNEHI
nepeBaHTaXKeHHAMMU, BUKIMKAHUMUM HANPUKNA4,:

- NoAauelo NiABULLLEHOTO TUCKY;

- 3amep3aHHAM abo 3aTBepAiHHAM cepeaoBULLA;

- NOWKoAXKeHHA abo aedpopmauia membpaHu TBepAUM NpeamMeT, HaNpPUKAag,
BUKPYTKOIO.

MpoABM YLWKOAMKEHDb MOXKYTb OYTU: 3MEHLIEHHA BUXIAHOTO CTPYMY HUKYe 4 MA abo
nepesuieHHn 20 MA, abo BiACYTHICTb peaKLii Ha TUCK NigKAOYeHHA abo pearyBaHHs
HenpaBUAbHUM YUHOM.

11.4 3amiHa YaCTuUH.

YacTMHM NepeTBOPIOBAYa, WO BUWLWAM 3 Nagy i NigNaratoTb 3aMiHi KOPUCTYBaYEM:
npoknazka, CanbHMKOBa BBEAEHHS, NNATU IHONKATOPIB.

PewTa yacTnHK, B pasi NPUCTPOIB BUDYX06E3NeYHOro BUKOHAHHSA, MOXKe 3aMiHIOBaTU Ti/IbKK
BMPOOHUK abo ocoba HUM YyNOBHOBAXKEHa.

12. MOBIPKA

MNepiogmyHa NoBipKa NepeTBOPOBaYiB NPOBOANTLCA HE piALlle O4HOro pa3y Ha piK, a TAKOX
nicaa Moro PeEMOHTY.

MNoBipKa nepeTBOPIOBAYIB TUCKY BUMIPHOBA/IbHMX NPOBOAMTLCA BigMNOBIAHO 40 METOANKMU
nosipkn MMNY 005 / 04-2003 «MepeTBoptoBadi TUCKY BUMiptOBanbHi. MeToaMKa NoBipKu».

13. PEMOHT

3 NUTaHb rapaHTIMHOrO Ta NicAArapaHTIMHOrO PEMOHTY NepeTBopoBaYiB HeEObXiaHO
3BepTaTUCA 33 a4Pecolo:
TOB «T'K ANJIICEHC» YKpaiHa, 47717, TepHoninbcbKa 06aacTb, TepHONiNbCbKUIA palioH,
ceno Cmukisui, syn. CrenaHa baHaepu, 6ya.26
ten/dakc (0352) 23-54-54, (067) 350-11-34
e-mail: service@aplisens.com.ua http:// www.aplisens.com.ua



14. YNAKOBKA, 3BEPIFTAHHA | TPAHCMNOPTYBAHHA

MepeTBOpOBaYi NOBMHHI BYTM ynakoBaHi B iHAMBIAyanbHY i/abo rpynoBy ynakoBKy

TaK, Wob YHMKHYTU NOLWKOAXKEHb NPU TPAHCNOPTYBaHHI. 36epiraTv B ynakoBu,i B
NPUMILLEHHAX 3aXMLLEHWX Bif MapiB arpecMBHUX cepenosul Npu TemnepaTypi Big +5°C go +40°Cii
BonorocTi He binbwe 85%.

MNepeTBOpPIOBaAYi 3 NNLBLOBOO MeMbpaHo abo NPUEAHAHNUMM PO3AiIbHUKAMM, WO
36epiratoTbcA 6€3 yNakoBKM, MOBMHHI MATU KPULLKM, AKi 3aXMULLAIOTb MEMOPAHM Bif YWKOAKEHD.

TpaHcnopTyBaHHA HEO6XiAHO NPOBOAMTH B YNaKOBKax 3anobiratoumx nepemilleHHA
nepeTBOPOBAYiB. 3aCOH6M TPAHCNOPTY MOXKYTb BYTU: aBTOMOBINbHWUI, MOpPCbKIMIA abo aBia, 3a
YMOBM BiZCYTHOCTI BN/IMBY 30BHIiLWHbOI aTMOCEpHOro cepenoBuLLa.

15. TAPAHTII

BupobHMK rapaHTye BigNOBIAHICTb NepeTBOPIOBaYa BUMOram TEXHIYHOI JOKYMEHTALT
dipmu, niaTsepaKeHnt ceptudikatom Npo 3aTeepaKeHHA TUNy 3acobiB BUMiptOBaIbHOI TEXHIKM,
AKWI 3apeecTpoBaHmni B [leprkaBHOMY peecTpi 3acobiB BUMiptoBanbHOI TexHiku nig Ne 21025-06,
NP AOTPMMaHHI CNOXKMBAYEeM YMOB eKcnyaTaLii, TPaHCNopTyBaHHA, 36epiraHHs i npu
36epekeHHi N1omb6 dipmun BUroToBAIOBAYA.

lapaHTiMHMI TepMmiH ekcnayaTauii - 24 micaui, 3 4aTK Npogaky NepeTBopoBaYa.

[ns cneuianbHMUX BUKOHAHb rapaHTIMHMIA TEPMIH Y3roAKY€ETbCA MiXK BUPOOHUKOM i
3aMOBHMKOM, a/ie CTAaHOBUTb He MeHwWwe 12 micAuis.
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MpopaosKeHHA aoaaTky 1

Tunu BUKOHaHHA Kopnycis AL i3 iHgukatopamu ALW, ALE

BuKoHaHHA ALW BukoHaHHAa ALE
MantoHoOK 9

« BuxigHuit curHan 4 rog 20 mA + Hart.
- KoHoiryposanm XK iHanKaTop 3 niacsivyBaHHAM
(AianasoH pobounx Temnepatyp -40 rog + 80 °C),
+ KHOMKM Ha nubOoBIN NaHesi 403BO/IAOTDL:
- BCTAHOBWUTM NOYATOK i KiHeLb Aiana3oHy BUMipIOBaHb LIAXOM 3anucy BeIMYNHKN abo
33a4aHVUM TUCKOM;
- 06HYNIUTUN NepeTBOpPIOBAY;
- 3MIHUTM OANHUL BUMIPIOBAHHSA;
- 3MIHUTW XapaKTEPUCTUKN NePETBOPEHHS;
- 3MiHUTK KoediuieHT gemndipyBaHHA.
- KoHoirypauia pexkmmy poboTtu iHgMKaTOpa:
- Bif06paKeHHs 3HaYEHHSA TUCKY YUHHOTO Ha BUMIPIOBA/IbHUI €/1EMEHT;
- BifobparKeHHA 3HaYEHHA BMXiAHOro cCTpymMy B MA abo y BiACOTKax Big Aianasony;
- Bifo6paXKeHHA WKann KopMcTyBaya.

Ickpobe3neyHe BUKOHaHHA OExiallCT4 X
* BuxiaHu curHan 4 ... 20,0... 20, 0 ... 5 MA + HART BCTaHOB/IOETLCA KOPUCTYBAYEM
+ MonmBicTb 0OHYNEHHSA, @ TAKOXK HANALITYBaHHA NOYATKY i KiHUA Aiana3oHy 3a4aHUM TUCKOM 33
[0MNOMOrot0 KHOMOK Ha naHeni iHaAnkaTtopa
- KoHoirypyeTbca pigkokpucTaniyHni iHankatop 3% undpm 3 niacsivyBaHHAM (Liana3oH poboumnx
Temn. -40 ... + 80 °C)

YBATA:
Onwuc cnocoby Bubopy Tuny BuxiaHoro curHany (4 rop 20, 0 rog, 5, 0 roa 20) mA y
BWMKOHaHHI Kopnycy ALE npusegeHo B foaaTKy 2.



Mpopaos)KeHHA aoaaTky 1

30BHIiLWHIl BUrnag nnat iHguKaTopis. PyHKLUiOHabHe NPU3HAYEeHHA KHOMOK.

+ 1807 i3 kpokom 90° MOKNUEICTE 3MIHM PO3MILLEHHA CANBHWKOBOrD BEOAY

Mnata (Mogyne)
iHAMKaTOpa

Knonka (]

Mnara (moayne)

iHAWKaropa

[BMHT KpinneHHAa

Kronkm [L].[1] KHorka & = : ~_ Krornka B

MosopoT kopnycy 0 - 355°

IR = I

BukoHaHHA
ALW ALE

MantoHok 10

3miHa nonoKeHHA iHguKaTopa ALW. NiacsivuyBaHHA.

[ns 3MiHM NONOXKEHHSA iHAMKATopa WoA0 Kopnycy abo BiAKAHYEHHA NiACBiYYBaHHA
iHAMKATOpPa HEOBXiAHO BIAKPYTUTU NNLbOBY 3aXMCHY KPULWKY 3, BIAKPYTUTU FBUHTU KPINNEHHA
(man. 10, 11). Butartu moaynb iHAMKATOpPA, TPMMAOUYUCh 3@ FBUHTU KpinieHHsA. [loBepHyTH
MOAY/b iHAMKaTopa B/1iBO abo BNpaBo, B HEOOXiAHE NOJIOXKEHHA (MOXK/MBICTb NOBOPOTY

180° 3 Kpokom 90°), i 3aKPINUTU FrBUHTAMM. 3aKPUTU 3aXMUCHY IULLbOBY KPULLKY 3.

JInnsoea KpHImKa 3
TlnaTa (Moavas)
{HAHKaTOPa

773

<
(@] MoHTaxH]
TBHHTH

THIBHA 9acTHHA IIaTH (MOAY14) IHAHKATOpa

ITepemuuxa

MantoHoK 11 a ManioHok 11 6
Jns BiaKNIOYEHHSA NiAcBiYyBaHHA iHAMKaLT HeObXiaAHO 32 JONOMOro NepemMnyku (ams.
man. 11 6), 3aMKHYTU KOHTaKTU LITUPbOBOT KONIOAKMW, PO3TALLIOBAHOI HA TU/IbHIN YacTUHI moayna
nnaTu.



Jonatok 2
Cxema eNeKTPUUYHUX NigKA0UYeHb NepeTBOPIOBaYiB
Cxema eNeKTpUYHOro NigKA4YeHHA NepeTBoploBaya B Kopnyci ALW

IEnox )KMBneI-IHﬂI

-+ -
< Konseprep RS-Hart
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N R, omm e 2021
< nepemMuyka 1T Rs 232

__________________ ! ﬁ
RAPORT
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KomyHikatop KAP

MantoHoK 12
EneKTpuuHa cxema 3aTUCKHOI KONOAKM NepeTBoploBayva B Kopnyci ALW
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KomyHikatop abo
KoHBeptep RS-Hart
MantoHoK 13 MantoHoK 14

MnBneHHs nigknoyaeTbes Ha Knemu signal+ signal- 3i 36epexkeHHAM NONAPHOCTI NOKa3aHoI
Ha MatoHKY. Y pasi He0CTaTHLOrO ONOPY HaBaHTaXeHHA Ana obminy gaHux HART (RO <240 Om,
ne RO - cyma BXigHWX OnopiB BTOPMHHUX NPUAAAIB | BHYTPILLHBOIO ONOPY AMKepesa KUBNEHHSA),
[043EMO B naHutor pesuctop 240 Om, WO 3HaXo4MTbCA Ha NAATi 3aTUCKHOI KONOAKM, 3HIMatouun
nepemMmunyky 3 knem "-" signal i "-" test. Y BMnaaKy, nepeBuLLeHHA oNnopy HaBaHTaXKeHHsA, He
PEKOMEHAYETLCA BUKOPUCTOBYBATU BHYTPILLHIN pe3ncTop, sKnii BHece nepenag Hanpyru 61nsbKo
5B. 1ns eneKkTpUYHOro nigkntoyeHHa umdpoBuX NepeTBopoBaYdiB PEKOMEHAYETbCA 3aCTOCYBAHHA
eKpaHoBaHMX Kabenis. EKpaH NigKNOYaETbCA A0 KNEMM 3a3EM/IEHHA B CNONYYHIN KOPOO L
nepetsoptoBaya. fliog D1 3axumiiae eNeKTPOHHY CXeMy NepeTBOPOBAYa Big NepeHanpyr i
HenpasWAbHOMY NiAKAIOYEHHI, B pa3i HEAOTPUMAHHSA NONAPHOCTI AXKEpPena KUBNEHHSA.



NMpoaos)XeHHA Ao0AaTKY 2

Cxema eneKTPUYHOro NiAKAIOYEHHA NepeTBOptoBaya B Kopnyci ALW.
Bubyxobe3sneuHe BUKOHAHHA «Ex», ickpobesneuHe eNeKTpuyHe Kono.

Hebe3neyHa 30Ha BesaneyHa 30Ha

bap'ep
iICKpO3axucry
KommyHukatop KAP / Ex
5
MantoHoK 15
MapameTpu ickpobe3neyHoro eNeKTPUYHOro KoNa.
- MaKCMMabHa BXigHa Hanpyra, Ui, B 28
- MaKCMMaNbHUI BXiAHWI CTpym, li, A 0,093
- MaKCMMa/ibHa BXigHa NOTYXHicTb, Pi, BT 0,65
- MaKCcMMa/ibHa BHYTPIWHA iHAYKTUBHICTb, Li, M[H, He Ginbwe 1,18
- MAKCUMMa/IbHa BHYTPILWHA EMHicTb, Ci, HP, He 6inbluie 20

Bua Bnbyxo3saxmucty "ickpobesneuHe eneKTpUYHE KONO" AOCATAETHCA 3a PaXyHOK
€NeKTPOXKMUBJIEHHS NEPETBOPIOBAYIB TUCKY Yepes bap'epu ickpobesneku 3 ickpobesneyHnmm
BMXiZHUMM NapameTpamn, 0B6MeKeHHA BXiAHUX NapameTpiB eNeKTPUYHUX NAHLLIOTIB
nepeTBOPOBAYIB TUCKY A0 iCKPO6Ee3MneyHMX 3HaY€eHb, WO NiATBEPAKEHO pe3ybTaTamMu
BUNpOOyBaHb.



NMpoaos)XeHHA Ao0AaTKY 2

Cxemu eneKkTpuUUYHUX NigKNIOYEeHb NnepeTBopoBaya B Kopnyci ALE

Enok xMeneHHa

0K
+

Bnok xMeneHHa

[x]
+

paed
band
—

KomyHikatop abo
KoHBepTep RS-Hart

KomyHikaTop abo
KOHBepTepRS-Hart

BuxigHun curian 4 = 20 mA BuxigHun curran 0 = 5, 0 = 20 mA

MantoHoK 16

IHCTPYKUiA no BUBOpPY i 3MiHM TUNY BUXiAHOro yHi$iKOBaHOro CMrHasly nepeTsopioBaya B
Kopnyci ALE.

Mpouec 3MiHX TUNY BUXiAHOTO CUrHANY 33 BaXKaHHAM KOPMUCTyBaya NOMATAE B NepecTaHoBL,i
KOHTaKTHMX NEPEMUYOK (AKamnepiB) Ha KONOAL| eNeKTPOHHOI naath (man. 17)

[ns Toro, Wwob npucTynuTK 40 HaNalTyBaHHA i KOHIrypauii nepeTsoptoBaya ANA 3MiHK
TUMY BUXIZHOTO cUrHany Ha byab-akmii 3 4 + 20 mA, 0 + 5 mA a6o 0 + 20 MA, HeobXigHO BiAKPYTUTH
3aXUCHY /INLbOBY KPULLKY 3 3 BOKY iHAMKATOPa 33 AOMNOMOTOH KPiMUAbHUX TBUHTIB MaJl. 8 i
AKYPATHO 3HATU 3aXMCT iIHAMKATOpa.

Ona 3miHn TNy BUXiAHOTO cUrHany
HeobXxiaHO KopucTyBaTucA Axamnepamu J3iJ1.

J3 - BUbip BuxigHoro curHany 4 + 20 mA abo (0 +5
MA, 0 + 20 mA)
J1 - BUbip BuxigHoro curHany 0 + 5 mA abo 0 + 20 mA

(AKTMBHO TiNbKK 32 YMOBMU - J3 BCTAHOB/IEHUI B
nosuujto BuxigHoro curHany (0 + 5 mA, 0 + 20 mA))

MantoHoK 17

Mo 3aBepLEeHHI HEObXiAHUX NpoLeAyp 3aKPINUTU HA MicLLe 3aXMCHY NaHeNb iHAMKaTopa 3a
[ONOMOTOH0 FBMHTIB i 3aKPUTU 3aXMCHY INLLbOBY KPULLKY.



NMpoaos)XeHHA Ao0AaTKY 2
a) Po6oTta no ABOXNPOBiAHii NiHii 3B'A3KY (cTpymoBa netns) Big 4 Ao 20 mA

[na oTpMMaHHA Ha BMXOAi nepeTBoproBaya BUXIAHOIo curHany 4 + 20 mA HeobxigHo
BCTAHOBUTU ArKamnep J3 B NON0XKeHHA (BKpail iBe) NOKa3aHOMY Ha MantoHKy 18

MantoHoK 18

BcTaHOBMTM 3aXMCHY NNLbOBY NaHe b 3 i 3aKPINUTN TBUHTaMMU. BUKOHATK eneKkTpuyHe
NPUEAHAHHA 3riAHO 3i CXeMOto B 404aTKY 2 man. 16

6) Po6oTa no TpboxnpoBiAHii niHii 38'a3Ky Big 0 4o 5 MA a6o Big 0 go 20 mA.

[ns oTpumaHHA BuxigHoro curHany 0 + 5 mA a6o 0 + 20 MA HeobXxigHO:
- BCTAHOBUTM ArKamnep J3 B No/I0XKeHHA (KpallHE npaBe) NnoKasaHoMy Ha man. 19.
- BCTaHOBUTK axkamnep J1 B nonoxkeHHa 0 + 5 MA (man. 20) abo 0 + 20 mA (man. 21);

MantoHoK 19

MantoHoK 20
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MantoHoK 21

BCTaHOBUTM 3aXMCHY NNLbOBY NaHe b 3 i 3aKPINUTU rBUHTaMKU. BUKOHATK eneKkTpudHe
NPUEAHaHHA 3rigHO 3i cxemoto B AoAaTKy 2, Mmas. 16 npu poboTi nepeTsoptoBaya no
TPbOXMPOBIAHIN CXemi.

PeaKuin nepeTsoploBaya Ha 3MiHY TUCKY.
MocTiHa Yacy nepeTBOpPEHHS.

I, MA
r

td - yac obpobru curHany nicna

K
I i 1 CKMOEHHA TUCKY.
I

20 MA td =10...250 mc

tc - yac BCTAHOBNEHHA BUXIOHOMO
curHany, NpyugaTHoro 4o
BUKOPWCTAHHA NPy JOCATHEHHI
CniBBIgHOWEHHA 63,2% (Bx/Bux)
tc = 200 mc

tr=td + tc
12 MA tr miH = 210 mc
tr makc = 460 mc
9,89 MA

Touka | - MOMEHT nodaTky
BUMIPHOBAHHA TWCKY .

Touka Il - MOMEHT nodaTky peakuii
aardnka.

4 mA

>
>

MepeTtBoptoBay TUCKY ALW 3 Buxoaom 4 - 20 MA, 4yac peakuii Ha 3MiHy (KUAOK) TUCKY - tr,
UMKn BUMiptoBaHHA 0,5 cek. Yac aemndipyBaHHs (damping) =0



Jonatok 3

Tunu npouecHUx NnpueaHaHb. BignoBigHi yacTuHK.
[DopaTtkoBe MOHTaXKHe 061aa4HAHHA

a) MpouecHi npuegHaHHa. LWTyuepu.

94,5

MpouecHe Nig'eaAHaHHA TN «P»

ANA NPUEAHAHHA IMMYNECHMK TRYBOK.
LWMpKHa BUMIpHOBaNEHOrD gianasoHy 4o 1,6 MMa
PaHUHHO-A0NYCTUMMIA POBOYMIA CTATUHHMIA

T™MCK A0 4 MMNa. (3aneXuTe Big AianazoHy)

MoHTa#HI Gonm
dnaHuie

VNPT

Mositpo-

BiABIAHI

i CAYCKHI
a0 BEHTIN

MpouecHe NPUEAHAHHA TMN «C»
ONA MOHTaKY i3 BEHTMNBHMM BNOKOM, Nig
iMMYNBCHI NiHii.

PaHUHHO-40NYCTUMMIA POBONMIA CTATUHHMA
TMCK 25 ... 40 MIMa

BixigHi 0 TB. Npougcy . C TOPOHE MOHTa3Y|
BEH TMNEHOM B Noka
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6) lononHUTEeNbHOE MOHTaXHOe obopyanoBaHue.

r
—
=

MepexogHuk agantep
1/4 NPT / M20x1,5 HapyxH.

MepexoaHuk agantep
1/4 NPT / M20x1,5 sHyTp

HunnensHbin BBOA Hunnenb ¢ rankomn

1/4 NPT / Hunnens. MoHTax npeobpasosarens
ANs CBAPKW C MNYNbCHON C MMMYNBECHON NUHWER
Tpy6Kon

8) NMpucnocobnenns gna KpenneHus npeobpasosartenemn.

72

Kporumreiin AL. Jlnsg Montaxka npeodpazosarens Ha
pyde | 30...60 mar. TTo3soaseT NpoOBOANTE MOHTAXK B
NHOOOM NMOIOKECHIUH KOHCTPYKIHH



NMpoaos)KeHHA AoAaTKy 3

TpyGa [ 25 sm
Kpenneuse PC. /Ina monraxa npeobpazopare- Kpennenne PC. [laa monraxka npeobpasosare-
aa Ha Tpyde 0 20...30 mm. [Tossonsger nposo- as Ha pybe | 20...30 mm. Toasonser nporo-
JUHTE MOHTAK B NHOOOM NMOJOKEHHH KOHCTPYK- JAUTE MOHTAX B NHOOM IMON0KEHHH KOHCTPYK-
MK uHK

[Mpucnocodaenne A0A MOHTaXa npeodpalosa-
TENA PAIHOCTH JABACHHH C NPUCOEIHHEHHEM
mina "C" k tpybe 2" uau K creHe



Jonatok 4

PeKomeHpau,ii Ta cnocobu MOHTaXKy 4,0 BUMIPIOBaHOTO npouecy.

Ockinbku nepetsoptoBadi pi3HmLi TMCKY APR-2000/AL, W0 He BKAOYaOTb B CBOO
KOMM/IeKTaL,it0 30BHiLLHi 404aTKOBI NPUEAHYBANbHI MPUCTPOI (BEHTUNABbHWUI B10K, PO3A4iINbHUKM i
iH.) MatoTb HEBE/IMKY Macy, TOMY Ha Cy4acHOMY eTani noby0Bun BUPOOHUYMX | TEXHONOTIYHUX
npoLueciB MOHTaXK NpoBoAMTbCA 6e3nocepeHbo Ha 06'eKTi, AK BCcepeaMHi TaK i 30BHI NPUMILLLEHHA
B NOJIOXKEHHAX PeKOMeHA0BaHMUX B LLbOMY A04aTKY.

AKWo cepenoBumLLEM BUMIPIOBAHHA € PiANHA, TO BigBOAN (MicLe MOHTaXKy NepeTBOpPIOBaYa)
MOBWHHI PO3TaLLOBYBATUCA FOPU30HTANbHO ab0 HUXKYE FOPM30HTaNI, ane nif Kytom He binbe 45°
BiAHOCHO ropM30HTaNI.

AKWO cepeaoBMLLEM BUMIPIOBAHHA € ras, TO BiABOAM (MicLLe MOHTaXXy NnepeTsoptoBaya)
NMOBUHHI PO3TalLOBYBATUCA BEPTMKaNAbHO abo Mig KyTom 45° woa0 BepTUKani.

AKWo cepenoBuMLLEM BUMIPIOBAHHA € Nap (BoAAHMI) abo iHWI KOHA4EHCYOYiI napw, TO
BiABOAM (MicLe MOHTaXKy NepeTBOPOBaYa) NOBMHHI PO3TALLOBYBATUCA FOPU30OHTaNbHO abo BuLEe
ropusoHTani, ane nig KyTom He b6inblue 45° BiAHOCHO rOPU30OHTaNI.

Yron MmoHTaxa oTBoAa AaBneHus

a3 YKuakoctb Map

BCHTHIIL

e oTBOAR

BenruiaaunonHas —

Jaraylka 24
v L L

+

Mpumep MoHTaxa npeobpasoBaTtens
pa3HOCTU AaBNeHu ANA U3MepeHUus )
YPOBHSA B 3aKPbITbIX eMKOCTAX. A,

pesepeyap

7

UIryuep ‘q}@‘_//
3 BEHTHIEL

iy duianen + g
OTBOAA

Tpoitnuk

3x-

Be

. _, CamsHolt BeHTHIL

l o ﬂ-—‘; § § Campras npobka

= [peobpazosarens paHOCTH

JaBnenuit



JoaaTtok 5

MpuMepbl KOHCTPYKTHBHBLIX MCNONHEHWA

a) NpecbpaloBaTens pasHOCTH OABNEHWA C HENOCPEACTEEHHBIM PASENUTENEM W MMNYNBCOM
CTATMYECKOrD AaBNEHUA

TFE'I'E

HH

NpHsiap
FIERNES REHHE AN A L La

MpeodoaloaaTans PEOHOCTH JainaHee
APR-2000

5P 5-Ch

HEI'IHI:‘}E.'.'I,E'I’EEHHEH CER3L C E3INENATENAMHA

AT NEAMEHEHMS COMSIHD COOTRRTCTAF0WE i MapHApoRKE
pasnenATEneH & pasgens B |PaygEnETend] KTanse, no
O THSCHEE B M PSSt O YL s i

NpHMephl KOHCTPYKTHBHEX HENonHeHni MemBpanuex paitennrensii

RN

S-Level S-Clamp 5-D1IN

Hazuauenne: Pazqenumens spngerca MemOpapHEM NepelaTasEns Jaeicans. CHOHAT JaRAcHNE nepeaadTes
Hi BIAHMOAeHCTEVI I NPeofpazoBaTeNE ¢ NOMMIEN MAHOMETRHTICCKON BHIKGCTH, TAN0IHARILEA npo-

CcTpaHcTRD ey Mesbpanofl n npecdpalosaTeneu.
Cnanrodl zagasel, KOTOPYIO0 BEINOTHACT PA3ICIATEIE, AETECTCE OTAeneNe npeolipasosarens o1 Relraromp-

ATHLIX NAPAMETPOR, XAPAKTERATYMIAY CRC0Y HIMCPCHEA, TAEHY KiK. - HHIKAA 1IN BEICOEIR TeMIepaTypa, -
BJIﬁI'I-BJ.IIHI! YCTAHOBKN | TIPH JHCTAHWHOHHOM PAsIEneHH I-!:L- MOEERIICHHAY BATEOCTE, TATPATHEHNA, - TOJCTO-
CTEHHEIC KOpOYyCca OLEKETOR, BRICOKAA XHMHYCCKAA AKTHEHOCT , - NPHECHCHAS B FTHFACHAMECKHNY YOIOREx.
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YBara: Mpu nigbopi membpaHHOro po3aiNbHUK cepenoBuLl, HEObXiaHO KepyBaTUCA
TEXHIYHMMU, METPONOTIYHUMU, MOHTAXKHMMM Ta eKcnyaTauitHUMKW NapameTpamm Ha
PO34iNbHMKMN 3a3HAYEHUMMU B IHCTPYKL,iT 3 eKcnyaTauii Ha MeMbpaHHi Po34iNbHUKM cepeaoBuLL i B
KaTano3i BupobiB abo TeXHONOriYHOW KapToto. MoXAUBI cnewjianbHi BUKOHAHHS.

PekomeHAayeTbCcA: 3BepHYTUCA A0 daxiBuiB ¢ipmu npeacTaBHUKa BUPO6HMKa.

6) MNpumep moxTaxa npeobpasoBaTens pa3HoOCTU 4aBNEHWA C BEHTUNBHbIM Gnokom

KaGens 510 mm

’ U/ =~ Cranbron spamwteiy Tonumrmal 3 um ‘
ANA KPENNSHAR BaNTUREHOro Bnaxa



JonaTtok 6

Tabauua nepesoAis 04UHNLD BUMiPIOBaHHA

1 6ap =0,1MNa

1 6ap =100 kNa

1 6ap = 1000 mbap

1 6ap = 1,019716 krc /cm? (aT.)
1 6ap = 750,1 mm.pT.cT.(TOPP)
1 6ap =10197,16 mm.BOA,.CT.

1 6ap = 0,986 aTm.i3.

1 6ap = 10 H/cm?

1 6ap = 14.50377 psi (PyHT Ha KBagpaTHWU AtONM )

1 MMMa = 1000000 MNa

1 MMa = 1000 kMNa

1 MMa = 10,19716 krc/cm (aTm.Tex.)
1 MMa = 10 6ap.

1 MMa = 7501 mm.pT.cT. (Topp)

1 MMNa=101971,6 mm.BOA.CT.

1 MNa =9,87 atm.oi3.

1 MMMa = 106 H/m?

1 MNa = 145,0377 psi

1 MNa =4014,63 in.H,0

1 kMa =1000MNa
1 kMa =0,001 MMa

1 kMa =0,01019716 krc /cm?

1kMa=0,016ap

1 kMa =7,5 mm.pT.cT. ( TOOpP )
1 kMa =101,9716 krc /m?2

1 kMa = 1000 H /m?

1 kMa =10 mbap
1kMa=101,9716 mm. BOA .CT.
1 kMa=4,01463 in. H20

1 kMa =0,1450377 psi

1kMa=0,1H/cm?

1 mm.pT.cT.= 133,3%x10-6 MMa = 0,0001333 MMa
1 mm.pT.cT.= 0,1333 KMa

1 mm.pT.cT.= 133,3Ma. 10mm.pT.cT.= 1,33 Kla

1 mm.pt.cT.= 13,6x10 Krc/cm

1 mm.pT.cT.= 13,33x10 -4 6ap

1 mm.pT.cT.=1,333 mbap

1 mm.pT.cT.=13,6 MM.BOA.CT.

1 mm.pT.cT.=0,019325 psiz

1 mm.pT.cT=75,051 H/cm

1 mm.Boa.cT.=9,80665x10 -3kKla

1 mm.Boa,.cT.=0,980665x10 6ap

1 mm.Bog,.cT.=0,0980665 mbap

1 mm.Bog,.cT.=0,0736 mm.pT.cT.( TOpP)
1 mm.Boa,.cT.=0,0001 Krc/cm

1 mm.Boa.cT=9,80665 MNMa

1 mm.BoA,.cT.=9,80665x10 H/cm

1 mm.Bopa,.cT.=703,7516 psi

1 krc/cm? = 0,0980665 Mrla

1 krc/cm? = 98,0665 kMa

1 krc/cm? = 0,980665 6ap

1 krc/cm? = 750,079 mm.pT.cT.( Topp)
1 krc/cm? = 10207 Mm. BOA,.CT.

1 krc/cm? = 14,22334 psi

1 krc/cm? = 9,80665 H/cm?

1 krc/cm? = 10000 krc/m?

1 mbap =0,1kMNa
1 mbap = 0,001 klc /cm?
1 mbap = 10,19716 mm.BOA,.CT.

1 mbap = 0,75 mm. pT.CcT






