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M E XTI oOCGCYOAUPTCTHBETHTHUbB 1 C TAHAOAZPT

TYPBUHbI TA30BbIE
C6op AaHHbIX U TPEOOBAHNA K CUCTEME KOHTPONA U3MEHEHUH ANA ra3oTypOUHHbIX YCTaHOBOK

Gas turbines. Data acquisition and trend monitoring system requirements for gas turbine installations

DNara sBepeHmna — 2019—06—01

1 ObnacTb NpuMeHeHnn

Hacrosumi crtaHaapt pacnpocTpaHsieTca Ha cGop AaHHLIX U TPeGOoBaHMA K CUCTEME KOHTPOrNs Ans
ra3oTypOUHHBLIX YCTAHOBOK M CBA3AHHLIX C HUMK cucTeM (aanee — TY). Hactoswmii ctangapt knaccucuuy-
pyeT u onpeaensieT CUCTEMbI MOHUTOPUHIA U COOTBETCTBYIOLLIME TEXHUYECKME TEPMUHBI.

Hacrosaumn craHaapT ycTaHaBnuBaeT cucTemy ans npeobGpasoBaHus U NPOBEPKU 4O0CTOBEPHOCTM U3-
MEPEHHbIX BEMTMUMH C LIENbI0 CPABHEHNS PA3NUYHLIX CUCTEM, X OCOOEHHOCTEN M XapaKTePUCTHK.

2 HopmaTUBHbIE CChINKU

[ns npumMeHeHUst HacToSILLEro ctaHaapTa Heo6xoaAUMbI CrieayioLLMe CCbINoYHblE CTaHAapTLl. Ans aatu-
POBAaHHbLIX CCbINOK MPUMEHAIOT TONbKO YKa3daHHOe n3gaHue CCbINoYyHOro craHaapra.

ISO 2314:1989, Gas turbines — Acceptance tests (TypOuHbl rasoBbie. [pueMoyHbIe UCNBITAHUSA)

ISO 3977-2:1997, Gas turbines — Procurement — Part 2: Standard reference conditions and ratings
(Typ6uHbI rasoBble. TEXHUYECKME YCNOBUA HA 3aKynKy. YacTb 2. CTaHAAPTHLIE YCNOBUSA U HOMUHANbHLIE Xa-
pakTepuCTUKK)

1ISO 13373-1:2002, Condition monitoring and diagnostics of machines — Vibration condition monitoring —
Part 1: General procedures (MOHUTOPUHT U ANArHOCTUKA COCTOAHMSA MaWMH. MOHUTOPUHI COCTOAHUA BMOpa-
yun. Yactb 1. OBLme MeToankm)

3 TepMuHbI M onpeneneHus

B HacToslLLeM cTaHaapTe NPMMEHEeHbl crneaytowmue TEPMUHbBI C COOTBETCTBYIOLLIMMU ONpeaeneHnsIMu:
MpuMedaHne — TepMUH «ra3oTypGUHHAS ycTaHOBKa» NpUMeHsieTes ANA MTY U CBA3aHHLIX C HEW CUCTEM.

3.1 cuctema moHuTopuHra cropaiua (combustion-monitoring system), CMS: O6opyaoBaHue ans no-
nyyeHus pabounx gaHHbIX, MO3BONSAIOLLEE CYAUTb O KAYeCTBE NPOLIECCa CropaHus.

3.2 cuctema c6opa AaHHbIX (data acquisition system), DA: O6opyaosaHue ana cbopa u xpaHeHus
ZAaHHbIX, ONUCbIBAIOLLIMX COCTOSIHWE ra30TYPOUHHOIO ABUraTens u CBSI3aHHbIX C HUM CUCTEM.

3.3 anarHocTuveckas cuctema (diagnosis system), DS: ObopyaosaHue ana onpeaeneHna CoCTOAHUA
ra3oTypOouHHON YCTAHOBKM C MCMONb30BaHWEM MHOPMALUK, NONYYEHHOI € nomoLbio DA n TMS.

MpumeuaHne — Kpome Toro, DS MoxeT oTobpaxaTb NPUHMHY peanbHOW cUTyauun. B paclumperHoin Bepcun
MOryT NpeanaraTtbc pekoMeHgaLun B OTHOLLEHUN HeOBX0AMMBIX Mep.

3.4 cuctema MOHUTOpUHIa BbIGPOCOB (emission-monitoring system), EMS: O6opyaoBaHue ans xpa-
HEHUS 1aHHbIX, XapaKTepPU3yoLLUX BbIGPOCHI, KOTOPble 00pa3syloTCcs B rasoTypOMHHON YCTaHOBKE B npouecce
ropeHus.

3.5 TexHMyeckoe 06cnyXxnBaHue No cocTtoaHmMIo (maintenance-on-condition), MOC: Npoueaypa, npu
KOTOpOM paboTbl MO TEXHUYECKOMY ODCNY>XMBAHUIO OCYLLECTBISETCS TOMbKO MO 3anpocy CUCTEMbl MOHUTO-
puHra.

WUsnaHune ocpuumansHoe



rOCT ISO 19860—2017

3.6 cuctema MexaHuuyeckoro KoHTponsa (mechanical-monitoring system), MMS: O6opyaosaxue ans
c6opa AaHHbIX 0 COCTOSIHWUM ra30TypOUHHON YCTAaHOBKU, KOTOPLIE UMEIOT BaXXHOE 3Ha4YeHUe Ana pecypca me-
XaHUYECKOWN KOHCTPYKLIUW.

3.7 cuctema moHuTopuHra (monitoring system), MS: O6opyaoBaHue, MCnonb3yeMoe B TOM Yucne Ans
HabntoaeHus 3a coctosiHuem Y.

MpuMmevyaHne — PaccmatpuBaeTca kak oBLMIA TEPMUH AN BCEX CUCTEM, KOTOPbIE BBIMOIHSAOT MOHUTOPUHT
rasoTyp6UHHBIX YCTaHOBOK.

3.8 cucteMa MOHUTOpPUMHra xapakrepucTuk (performance-monitoring system), PMS: O6opyaosaHue,
NPUHMMAIOLLIEE AaHHblE U 0TOBpaXkaloLLee XapaKTepUCTUKN ra3oTypOUHHOM YCTAHOBKMN.

MpuMmedyaHne — MapameTpbl BKIOYAHOT B OCHOBHOM MOLLHOCTL, 3(PhEKTUBHOCTb, TEMNEpaTypy BbIXIOMHbLIX
rasoB M MOTOK BLIXJTOMHLIX ra30B M MOTYT BKIHOHYaTh OLEHKY COCTOSIHWS! KOMMOHEHTOB ABUraTens.

3.9 TpeHa (trend): AnnpokcumMaums X-y KOppensuuum B npeaenax onycrumMoro ko duuueHTa koppens-
LW Ha OCHOBE MOATBEPKAEHHBIX U HOPMANU3OBAHHbIX AaHHbIX.

MpuMmedyaHune — B ravecTBe nepeMeHHOM X Yalle BCero UCnonb3yeTcsa BpeMsi, U TpeHAbI, Kak npaBuno, oue-
HUBAKOTCA B 3aBMCMMOCTM OT BpeMeHU paboTbl Mnu paboyux LUKNos.

3.10 cuctema MoHUTOpUHra TpeHaa (trend-monitoring system), TMS: O6opyaoBaHue aAnsi NONy4eHUA
paBounx gaHHbIX, OMUCLIBAIOLLMX COCTOSHME ra3oTypOUHHOI YCTAHOBKW, KOTOPbIE UCNONL3YIOTCA ANA pacyeTa
KpaTKOCPOYHbIX ¥ JONMTOCPOYHLIX TPEHAOB ANs BbIOpaHHbLIX NapameTpos.

3.11 Banupauua (validation): BoisiBneHue u yctpaHeHne n/unu 3ameHa HenpasuIbHbIX 3Ha4YeHU cpeau
N3MEPEHHbIX AaHHbIX.

3.12 cuctema BMGpauMoOHHOro MoHuTopuHra (vibration-monitoring system), VMS: O6opyaosaHue
ANsi MOHUTOPUHIa MexaHu4eckux konebaHuii potopa(oB) U kopnyca(oB) ra3oTypOUHHOI YCTAHOBKM.

4 CuCTEMbI KOHTPOSIA U UX XapPaKTePUCTUKMN

4.1 O6wme pyHKUUN

B Tex cnyvasx, koraa acnektol 6e30nacHOCTM ABNAIOTCA YPE3BbIYANHO BAXHLIMKU (Hanpumep, AN aBu-
aUWOHHLIX fBUraTenen), aHanu3 COCTOAHUA CNOXHbLIX CUCTEM YK€ AOCTUT BICOKOTO YPOBHSA. MonoxurensHoe
BNUSIHME HA YCUIUSA NO TEXHUYECKOMY OOCNY)XMBAHUIO, KOTOPOE COMPOBOXAAET BHEAPEHNE CUCTEM MOHMUTO-
puHra (MS), a TaKke BO3MOXHOCTb NpeaoTBpaLLeHus c6oes Bce 6onbLUE NOBLILLAET UHTEPEC K NPUMEHEHUIO
TaKUX CUCTEM HA KPYMHbIX 3NEKTPOCTaHUUAX, rae TpeboBaHua k 6e30nacHOCTU ABNAIOTCA MEHee CTPOruMU.
OKOHOMMYECKME MOKa3aTenm CTaHUMKU MOTyT ObiTb yNy4LleHbl ¢ NOMOLLbIO TAKUX CUCTEM MOHUTOPUHTA.

MpoekTbl, NPOBeAeHHbIe B NOCNEAHNE OAbl, MOKA3bIBAOT TEHAEHLUMW B 9KCNyaTaLum razoBbiX TYpOuH,
KOTOPbIE NPEeACKa3bIBAOT HEOOXOAUMOCTb NPUMEHEHUSI TAKUX CUCTEM MOHUTOPUHTa. Kpome Toro, MOXHO 3a-
METUTb, YTO NapameTpbl, UCNOMNb3yeMble CUCTEMaMU MOHUTOPUHTA, B OCHOBHOM Te €, KOTOPble Y>e UCMOfb-
3YI0TCA UMEIOLLECA CUCTEMON ynpaBneHus. B 6onbluen crenedn MS B CoMETAHWUM C CMCTEMOW YNPABEHUA U
CUCTEMOW perynupoBaHusi ra3oTypObuHHON yCTAHOBKM COCTaBNSOT eAuHbIN komnnekc. MS paccmarpuBaetcst
B Ka4eCTBE HEOTbEMNEMOM YaCTU ra30TYPOMHHON YCTAaHOBKM.

WHTerpaums CMCTEMbI MOHUTOPUHIA U CUCTEMBI YNIPABIIEHUST UMEET KaK NPEUMYLLIECTBA, Tak U HEAOCTATKU.

a) MpeumywiecTsa 06bLEANHEHNS CUCTEM YNPABNEHUSI U MOHUTOPUHrA:

1) cucrtema ynpaBneHUs YXKe UMEET 3HAUMTENbHYIO MH(OPMALIUIO O COCTOSIHUU LIMKNA;
2) MS MOXeT McnonbL30BaTb CUCTEMY YNPaBEHUs AN BbINONHEHNSA HEOOXOANMbIX AENCTBMWIA;
3) craHoBATCA BCe Gonee nonynApHbIMU CUCTEMBI pacnpeaeneHHbIX U/Mnu yaaneHHbIX CUCTEM.

b) Hegocratku o6begnMHeHUs cuctemM ynpasneHUa U MOHUTOPUHIA:

1) paspaboTka 1 NpoBepKka CUCTEMbI CTanu HaMHOro Gonee CNOXHbLIMU HA cTaauu paspaboTky;
2) BO3MOXXHOCTb BBE€HUS1 HEOXXMAAHHOW OLUMOKU B APYron cucTteme MOXET ObITb Bbilwe Ha Gonee
no3aHeM arane Mmoaudukaumu.

EcTb y>Xe MHOIO He3aBUCUMbIX, B TOM YACIIE UHTETPUPOBAHHbIX, KOMMEPYECKN AOCTYNHBLIX CUCTEM, KOTO-
pble OTNMYaIOTCA NPOEKTHLIMK KOHLenuuamMu, counocoduein akcnnyaraumm n npousBoauTenbHOCTU. MocKkonb-
KY HOBbIE CUCTEMbI HEMPEPLIBHO BO3HUKAIOT, C MOMOLLbIO 9TUX CUCTEM YA0OHO KnaccuduumpoBaTth U onpese-
NATbL TEXHUYECKME TepMuHbL. Kpome Toro, pykoBoasLme npuHumMnbl 0yayT paspabotaHel, 4To6bl B Gyayuiem
NO3BONMUTL CpaBHeHue Mexxay MS (cM. npunoxeHue A), U AnNs TOro, YToObl NPOLECC NPUHATUSA PELLEHWI NPO-
X0Aun B COOTBETCTBUU C TPeOOBaAHUAMMU.
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MS MoryT 6bITb CrpynnMpoBaHbl B TPY YPOBHS (CM. PUCYHKM 1 M2 1 pUCYHOK B.1), B KOTOPbIX BO3pacTaioT
CNOXHOCTb U YPOBEHb MH(OPMATUBHOCTW. MpU NPUMEHEHUN B 3KCMyaTaLWOHHbIX YCIOBUSIX PETYNISIPHO MO-
ABNSIeTCS YaCTMUHOe Ay6/MpOBaHME CTaHAAPTOB.

4.2 CucTtembl c6opa faHHbIX

Bce cuctembl ocHoBaHbl Ha DA 1, cnefoBaTtenbHO, AO/MKHbI paccMaTpuBaTbCsl B Ka4ecTBE OCHOBHOrO
KOMMOHEeHTa, BeAyLlero ko BCeM nocneayolmnm pacwmpermam. DA cyw,ecTBEHHO MMMUTUPYIOTCA YCI0BUAMM
XpaHeHus 1 aKcnayaTauum.

OAO06bI4YHO TPEOYIOT BbICOKOrO YPOBHSA TEXHUYECKUX 3HAHWUIA 1 OMbITa, a Takke 3HaHuli o0 cucteme. Takum
06pa3om, UX UCMoMb30BaHNE OCTaeTCA OrpaHMyeHHbIM OMbITHbIM MEePCOHAIOM.

PucyHok 1— C6op faHHbIX

4.3 CuncteMbl MOHUTOPUHIa TpeHaa

TMS (CM. pUCYHOK 2) oueHMBaeT KpaTKOCPOYHble W AONTOCPOYHbIE TEHAEHUUMN B NPOU3BOAUTENBHOCTMU
BbIOGPOCOB BbIX/I0MHbIX rA30B Y MEXaHWYECKOro COCTOSIHUS ra3oTypOUHHBLIX YCTaHOBOK. B oTinume ot DA, faH-
Hble MepemMeHHble, COOTBETCTBYIOLWME TEPMOANHAMNYECKOMY COCTOSSHUIO, HOPMUPOBAaHbI K CTaHA4apTHBIM YC-
nosusam 1SO (cm. 1ISO 3977-2) 1 MOryT 6bITb NOMELLEHbI B apXVB AJ/INTENILHOIO XpPaHEeHUs.

MpegHamMepeHHble OTKNOHEHUS UCXOAHbIX YC/0BWI OT CTaHAApTHbIX ycnoBuii 1ISO A0/MKHbI GbiTb CO-
rnacoBaHbl Mexay napTHepamu Mno KOHTpakTy. YacTo, korga udMepeHHble 3HaYeHUA He COOTBETCTBYIOT CTaH-
JapTHbIM ycnosuam (cM. I1SO 3977-2), TMS He gaeT 06bl4HbIi aHann3 TpPeHAoB (Hanpumep, OTK/OHEHue
yAeNbHOro pacxogfa TOn/avuBa) W He aKCTpanonupyeTt npeacroswme nocnencrsmsa (Hanpumep, sblopockl NOX).

TMS ponxHa Takke obecneyntb NPOBEPKY IKCMEPUMEHTabHbIX AaHHbIX, a Takxe /0ruky Ana Bbibopa
3/1EMEHTOB U3 MOJIYYEHHbIX AaHHbLIX WU YAC/IEHHbIX a/iTOPUTMOB, U3 KOTOPbIX MOXHO MOCTPOUTL TEHAEHLUWN.
HenpaBunbHble N3MepPEeHNs AO/MKHbI BbiTb YCTPaHEHbI U NapasuTHble AaHHble [0/MKHbI OblITb MAEHTUULMPO-
BaHbl M OTOPOLUEHbI.

Yno6Ho cpaBHMBaTh (hakTuyeckne 3Ha4eHUs C LeseBbIMU 3HAYEHUAMU, KOTOPble MOTyT GbiTh MOJYYEHbI
C NOMOLLbIO aHanM3a uukna gns aktuyeckux ycnosuin. Limkn BbluMcnseTCA aHanMTUYeCckn M3 N3MepeHHbIX
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napaMeTpoB WAW, €CNN OTCYTCTBYIOT f@aHHble, 3SMNMPUYECKM NYTEM MCNOMb30BaHNA gnarpamMm v Tabnuy, KoTo-
pble NpefocTaBnATCA Npou3BoAnTENEeM. BbiMoNHeHMe Lukna aHanusa TpebyeT faHHbIX, KOTOpble He Bcerga
MOTYT 6bITb M3BECTHbI 3KCMyaTaHTy.

Takum o6pa3oM, MOXHO onpenesnTb OTKNOHEHUSA OT MPOEKTHbIX 3HAYEHWIA, KOTopble SABMASIOTCSA NOCTO-
SAHHbIMW B TeYeHMe AO0Nroro BpeMeHu (Hanpumep, ANS NOBbIWeHNS 3P EeKTUBHOCTKN), YTOObLI NPOBEPUTL 3HA-
YeHNs, OTHOCALMECH K 3KCNyaTauMoHHbIM pacxogam (Hanpumep, yAenbHbI pacxog TonauBea), U cneguthb 3a
pasBUTUEM HapyweHuii nnm cboes.

PurcyHok 2 — CrcteMa MoHUTOpUHra TpeHga (TMS)

CoBpeMEeHHbIe CUCTEMbI MOTYT Takke ob6ecrneunBaTb AUATHOCTUKY U KOHCY/NbTaLUilo 06CNyXuBawLWemy
nepcoHasny u aKkcnjyaTtaHTam, KOTOpble He ABASAITCSA chneyvanucTtamu B faHHO o6nacTu.
Ona ra3oTyp6UHHBIX YCTAHOBOK OCHOBHLIMU 06/1acTsIMU MPUMEHEHUS ABNAAKTCS cneayoliume:
a) Bce cBolicTBa DA 1, KpOMe TOro, MOHUTOPUHT TPEHA0B Ha CPeAHWE W ANUTENbHbIE NEPUOAbI:
- XapaKTepucTuku;
- MOHUTOPWHT BbIGPOCOB U OTYETHOCTb MO HUM;
- MexaHuyeckne paboume napameTpbl;
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b) aHanu3 TpeHaos Ans:
- BbIIBIEHUA pa3sBMBAIOLLMXCA AedeKTOoB;
- NPOrHO3UPOBAHUA OTKA30B;
- ONTMMU3ALIMU IKCTITYaTaLMKU M TEXHUYECKOTO 0OCNYXMBaHUS,
- NOBLILLIEHUA AOCTYNMHOCTU NyTEeM 06CnyXuBaHus No coctosiHuio (MOC).

4.4 CpaBHeHue cuctem

TMS cnocoBHbI BLINOMHATL TE Xe 3aAa4u, 4to U DA, HO Takke NpPoBepsiTb U HOPMANU3OBLIBATL U3ME-
peHHble AaHHble. Kpome Toro, nHdopMaums Ha CeroaHALWHNIA AeHb XPaHMTCSl B 6aHKe AAHHbIX, U3 KOTOPOTo
BCE 3HaA4YEHMs U3BNIEKAIOTCA ANA ONPEAEeneHnss KpaTKOCPOUHbLIX U AOATOCPOYHbIX TEHAEHLIMIA.

Mpu ncnonb3osaHum DA nepcoHan MOXET CPaBHUTL PaHee 3aperncTpUPOBaHHbIE AaHHbIE C TEKYLLMMMU AaH-
HbIMW U PELUUTb, ABNAIOTCA MU 3HAYEHUA aHOManbHbLIMWU U MOTYT I OHWU B KOHEYHOM CYETE NPUBECTU K TPYAHO-
ctaM. bonee NpoaBUHYTLIE CUCTEMbI AHANU3UPYIOT TEHAEHUMM U NPEACKA3bIBAIOT, KOTAa napaMeTpbl AOCTUTHYT
YCTaHOBIEHHOro npeaena gnanasoHa. CoOTBETCTBYIOLLME NpeaynpexaeHnsa MOryT BbiAaBaTbCsl oneparopy.

TMS BbINOMHSET 3Ty 3aa4y M YKa3bIBaET HA 3HAYEHUSA, KOTOPbIE MOTYT ObITb HEHOPMASbHLIMU U KOTOPbIE
MOTYT MPUBECTM K MOMEXam Unm cB0siM, KOTOpbie MOTYT NOBpeauTb cTaHuuu. Kpome toro, TMS MoxeT coaep-
XaTb HeobxoAMMbIe NpaBuMa, a Takke onbIT, YTOObI PeKOMEHA0BaTb HEOBX0ANMbIE NPeayNpeaUTeNbHbIE MepbI.

M HakoHeL, o4eHb croxHbin MS Byaer noxox Ha DS, 4TO yka3sbiBa€T Ha PUCKK, NOCNEACTBUSI OTKA30B
1 HeOBXOAUMBIX AEWCTBUIN, KOTOPble HEOOXOAUMO NPUHATL, YTOOLI M3MEHUTb CUTYaLMIO, UAEHTU(ULMPOBAH-
HYI0 KaKk HeGnaronpusaTHyt0. Ha aToM ypoBHE pa3BuTUA A0CTYNHbI BCE (PYHKUMK, yKa3aHHbIEe HA pucyHke B.1.

5 NMoapobHoe paccMOTpeHUe CUCTEM MOHUTOPUHIa TpeHaa

5.1 3apgaum cucTteM MOHUTOPUHIA TpeHaa

5.1.1 Kak npaBuno, copemeHHasa TMS ra3oBoi TypOuHbI MOXET KOHTPONMPOBATL CheayloLlee:

- TepMOAUHAMUYECKUE AaHHbBIE;

- FOpeHue, B TOM YnCne BbIOPOCHI B OKPYXAIOLLYIO Cpeay;

- MexaHu4yeckue acnekTbl, B TOM Yynucne subpauum rasoBom TypOUHbI.

CniepoBarenbHo, B 3aaauun TMS BxoasT onpeaeneHue, UHAUKaLMS U NPOrHO3UpOBaHue (C COOTBETCTBYIOLLMMI
KoapbchuLmeHTamm JOCTOBEPHOCTU) KPATKOCPOYHBIX M AONTOCPOYHBLIX TPEHAOB BCEX KOHTPONMUPYEMbIX NApaMeTPOB.

5.1.2 CootBeTcTBEeHHO, TMS aomkHa BKNOYaTh Crneaylowme afeMeHTbl:

- CUCTEMY MOHUTOPUHIa XapakTepuctuk (PMS);

- CUCTEMY MOHUTOPUHra ropeHunsa (CMS);

- CUCTEMY MOHUTOPUHIa amuccuun (EMS);

- CUCTEMbI MOHUTOPUHIA MexaHuku U BuGpaumuin (MMS u VMS).

5.1.3 M HakoHeL, 3aaaun TMS — oueHka TpeHAO0B Ans Oyaywien AMarHOCTUKN AN CTaHUWUKU UKW KOM-
noHeHTa (CM. npunoxexue B), Bbigaya pekoMeHaaunn No MeponpUATUAM N B KPUTUHECKUX CUTYaLUSAX UX He-
NOCPEACTBEHHOE MHULIMMPOBAHME.

3710 AaeT BO3MOXHOCTb 9KCIIyaTaHTy:

- NOCTOSAAHHO BbITb XOPOLLO MH(POPMUPOBAHHBIM O COCTOSIHUM CTaHLUMK;

- ObICTPO NPUCTYNMUTB K OCYLLIECTBIEHUIO HEOBX0AUMbBIX MEPONPUATUIA.

5.1.4 Pe3ynsratbl TMS Takke MOryT yka3blBaTb Ha HE0OX0AMMOCTb OCMOTPA UM KanUTanbHOTO PeMOH-
Ta [npu 3kcnnyarayum No TEXHUYECKOMY COCTOsAHUIO (BTC)].

Mpu Heo6BX0AMMOCTU MOTYT ObiTb BbINOMIHEHBI CREAyOLWWe onepauuu:

- OCMOTpbl KAMEpbl CropaHus;

- OCMOTpbl KOMIMOHEHTOB ropsaYen YacTh;

- OCHOBHbI€ UHCNEKLUNN.

5.2 Cucrema MOHUTOPUHIA XapaKTepUCTUK

5.2.1 PMS koHTpOnupyeT cneayioLme napaMmerpbi:

- 3NEKTPUYECKYIO MOLLHOCTb U/UIM MOLLHOCTbL Ha Bany;

- 4aCTOTY BpaLLeHUsi poTopa ra3oBoii TypOuHbI (B Cryvae MexaHM4eCckoro NpMBoaa);
- pacuyeTHble 3hDEKTUBHOCTL U/MIU XaPaAKTEPUCTUKM ra30BOM TYPOUHDI;

- pacxoabl: TONMMBA, BO3AyXa HA BXOAE U BbIXNONHLIX rasos, BOALI U/MNU napa;

- Temneparypy BbIXIOMHbIX FA30B.
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5.2.2 TaKke KOHTPONUPYIOTCA YCNOBUA OKPY>KaloLLENn Cpeabl C Lienbio NPUBEAEHUS XapakTepucTuk K
cTaHgapTHbIM ycnosuam (cm. ISO 3977-2):

- aTMochepHoe AaBneHue;

- TeMneparypa BCcacblBAEMOro BO3ayxa;

- BNa)XHOCTb BO3ayXa.

5.2.3 Kpome TOro, 40mKHbl (PUKCUPOBATLCA CRneayloLMe IKCMyaTauuoHHbIE AaHHbIE:

- KO UUNEHTBI HArPY3KU U MOLLIHOCTH;

- MOTEePU AaBMNEHUSI HA BXOAE B KOMMPECCOP;

- TeMnepartypa Ha BX04e B KOMNPeccop;

- NoTepsi AaBreHus Ha Bbixoge (Mnn obpaTHoe faBneHue n3-3a CTAHLUMOHHBIX YCITOBUIA).

5.2.4 OpnHoli n3 ocHoBHbIX Lienei PMS siensietTcs yctaHoBneHue obLei aheKTMBHOCTM NpoLiecca BMe-
CTe C COOTBETCTBYIOLLEN HEONPEAENEHHOCTbIO; 3BOMIOLMA 3TUX 3HAYEHUN C TEYEHMEM BpPEeMeEHMU obrneryaer
MPUHATME PELLEHMI B OTHOLUEHUM OMEPATUBHLIX MEP, TAKMX KaK MPOMBbIBKA KOMMPECCopa Ui TEXHUYECKOE
obcnyxmBaHue, a Takxke reHepaunio GusHec-gaHHbIX (Hanpumep, yaenbHble 3aTpaTthbl HA TOMNSUBO).

Takum 06pasom, rasoByio TYpOUHY BCEraa MOXHO NOAAEMKUBATL B HAUMNyyLLeM COCTOSSHUM M Takum 00-
pasom CBECTU K MMHMMYMY YAEIbHbIN pacxos TOnnuea.

B tabnuue 1 npuBeaeHbl TUNWYHBIE NPSAMbIE U KOCBEHHbIE MapaMeTpbl ra30BOW TYPOUHbI, ANS KOTOPbIX
MOTYT ObITb MOCTPOEHbI TPEHABI.

Tabnuya 1— MapameTpbl AN pa3paboTkv TPEH[ 0B — MOHUTOPUHI XapaKTepucTMK

MpsiMble 1 KOCBEHHbIE
napaMeTpbl

I'IpmmeHeHme AaT4UKOB

N3mepseMble JaHHble
ANA TpeH40BOoro aHanusa

OG6HapyxeHue wunu
aHanu3 oTkasoB

BbixofHas MOLWHOCTb

BbixogHast MOLLHOCTb
KreMMbl reHepaTopa
Ban cunoBoii Typ6uHbI
Ban komnpeccopa

BbixogHast MOLLHOCTb
N3MepeHWs KpyTsiLLEro Mo-
MeHT W/UNu YacToTbl Bpa-
LeHus

YacToTa BpalleHusi Bana
KoMnpeccopa

HenonHoe cropaHue
3arpsis3HeHMe  KOMMpecco-
pa, KOppo3uu n/unu apo3sus
nonarok

MoTpebneHune Tonnvea

VlamepeHme MaccoBOro
pacxoia Tonnmea

OBwwin pacxog Tonnmea
YacTHble pacxofbl ToNuBa

Mogaya TomnWBa, paBHO-
MepHoe  pacnpegeneHue
No OTAENbHLIM (POPCYHKaM

Tennosas
3 HEKTUBHOCTD

KocBeHHOe onpedeneHue
BbIXOAHOW MOLLHOCTH, CTe-
NeHn nojorpesa, pacxoga
Tonnuea

TennoBas wwnu anekTpu-
Yeckas ahPpeKTUBHOCTb

3arpsisHeHne  KoMnpecco-
pa, KOppo3nn Umnn 3po3ns
nonarok

HenonHoe cropaue

TemnepaTypa BbIXMOMHbBIX
rasos

BbIXMOMHOW TpakT BHU3 OT
anddysopa TypOUHeI

CpegHue TemnepaTypbl
BbIXITOMHbLIX ra3oB (OTAENb-
Hble 3HayeHus, cpefHUe
3Ha4yeHus, makcumarbHble
OTKITOHEeHus)

MpaBunbHas ucxopgHas
ToMKa ANA  AanbHerwewn
yTunusauum Tenna
Mpobnembl  LenocTHoCTU
CUCTEMBI CXUraHmsi

Pacxof BbIXNOMHBIX ra3oB

KocBeHHoe onpenenexune

Mo GanaHcy Macc n aHeprui

C KOTNOM-yTWNM3aTOPOM:
MeHble BblpaboTka napa,
Gonble AONONTHUTESNTBbHOIO
cropaHus

MpuMedaHne — [ornonHUTeNbHele NapameTpbl NpUBEAEHLI B Tabnuue 5.

5.3 CucteMbl MOHUTOPUHIa FOPEHNUA U SIMUCCUUN

5.3.1 OOwue NofoXeHUnA

Cuctema MOHUTOPUHIA TOPEHNUsT U AMUCCUU OTCIEXUBAET:

- COCTOsIHME npouecca ropeHus (cm. Tabnuuy 2);

- BbIXJIOMHbIE ra3bl, B TOM YKUCIE 3arpsasHALMe BelecTsa (cM. Tabnuuy 3).

5.3.2 Cuctema MOHUTOPUHIa ropeHusa

Cucrema MOHMTOPUHIa ropeHnsa (CMS) oTcnexuBaeT napamMeTpbl, KOTOPbIE XapaKTepusyloT NPoLECC rope-
HUSA, TaK KaK HEMOCPEACTBEHHbIN KOHTPOMb NPOLIECCa OPEHUA B HACTOSILLIEE BPEMSI MPAKTUYECKU HEOCYLLIECTBUM.

3Tn napameTpbl BKIHOYalOT:

- TeMneparypy BbIXMOMHbIX ra30B;

- pacnpeaeneHme TeMnepaTypbl BbIXMOMHbIX FA30B HENOCPEACTBEHHO 3a ra3o0BOW TYypOMHON unu rasore-
HepaTopomM;
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- kone6aHus JaBnNeHNUsI B CUCTEME CTOPAHUS;

- TemMneparypy mMeTanna.

YCroBuMs CMeLLeHUs! MOTOKOB TOMMBa (MePBMYHOIO, BTOPUYHOTO, MUMOTHOMO 1 NPeaBapUTENbHOrO cMe-
LLIeHUA) TaKKe UMEIOT GONbLLOE 3HAYEHHUE.

Tabnuya 2— MapaMeTpbl ANA pa3paboTKn TPEHJO0B — MOHUTOPUWHI FOPEHUS

FOCTISO 19860—2017

Mpamble W KOCBEHHbIE
napameTpbl

MpyMeHeHWe AaTYnKoB

N3mepaeMble gaHHble ANA
TpeHZOBOrO aHanusa

OGHapyxeHue nunu
aHanus oTkasos

TemnepaTypa BbIXJIOMHbIX
ra3oB

KoHTporb nonepeqHoro ce-
YEHUsI B BbITSXKHOM KaHane
HVKE 1O MOTOKY OT TYPGMHBI

CpepnHas TeMneparypa Bbl-
XMOMHbIX rasoB
MakcumaneHas Temnepa-
Typa BbIXNOMHbLIX ra3oB
MuHWManbHan Temnepary-
pa BbIXOMNHbLIX ra3oB
TemnepaTypa BBIXJIOMHbBIX
rasoB perucTpupyercs BO
BCEX TOYKax

HenonHoe cropaHuMe BO
BCEX kaMepax CropaHus

PaBHOMepHas nofava TO-
NnvBa BO BCe KaMepbl Cro-

paHus
MexaHudeckass  LienocT-
HOCTb CUCTEMbI CrOpaHus

(roperiku, OPCYHKM)

PasBpoc TeMmnepaTyp Bbl- | KoHTponb nonepeyHoro ce- | PasBpoc TemnepaTyp Bbl- | OnpefeneHue Heucnpas-
XMOMHLIX ra3os YEHUsI B BLITSDKHOM KaHare | XMOMHbIX rasosB WM COOTBET- | HOTO MOAYNS
HWXe MO MOTOKY OT TYPGUHBI | CTBYHOLLEE MNOMoXeHNe KOH-
TPOMBHOTO  MOMEpPeYHOro
ceyeHus
dnykTyauuu faBrneHns B | Kamepa cropaHus unu ne- | AMAnuTyaa  dnykTyauwit | Mynscayum nnamesn ¢
cuUcTeMe CXUraHus PEXOLHMK K TypBuHe AaBneHus OMACHOCTBIO YPE3MEPHOrO

Yactota dnykryayuii aas-
nexus

MEXaHU4EeCKOro Hanpsixe-
HWSA, KOTOpPOe MOXET npu-
BECTU K MeXaHU4eCKOMY
pe3oHaHCy W mnpobnemam
ropeHus, Takum kak obep-
HEeHHoe nnams

5.3.3 Cuctema MOHUTOPUHIa 3MUCCUUN
Cuctema MoHuTOpuHra ammuccun (EMS) HenpepbiBHO onpeaensieT coaepXxaHue BpeAHblX BELWECTB B
BbIXJ1OMHbIX ra3ax, a MMEHHO:

- BbIOpoCh NO;
- Bbibpockl CO;

- BCE OpraHn4eckue CoeiuHEeHUA;
- cogepaHue kucnopoaa (KMCnopoa Takke OObIMHO M3MEPSAETCS AN NPUBEAEHWUS KOHLEHTpaLmMn K

CTaHAapTHbLIM YCNOBUAM);

- TBEpAbIE YaCTULIbI UIN MbiNb (KMAKOE TONIMMBO).

MpumevyaHue — TllpegensHO AONYCTUMBIE KOHLEHTPALUKM HEKOTOPbIX UMK BCEX 3TUX 3arpsisHUTENeit 3aBuUCAT

OT MECTHbIX TpeGoBaHWiA.

EMS moxeT Takke onpeaensitb yCNoBUA UHXKEKLUMU BOAbI UITK napa.
C nomMoLbI0 3TOM MHGOPMaLIMKU MOXXHO 3(P(EKTUBHO OTCNEXUBATL CUCTEMY 3MUCCUU. JTO, B CBOIO O4e-
peab, CnoCOBCTBYET PEXMMAM IKCNNyaTaLMn U TEXHUYECKOrO 0DCNY>XXMBAHUSA, KOTOPbIE CBOAAT K MUHUMYMY
BO3[E€ICTBUE ra3oBoi TYpOUMHbI HA OKpYXXaloLLYIO cpeay.

Tabnuya 3 — NMapameTpbl Ansi pa3paboTkn TPEHAOB — MOHUTOPUHI SMUCCUN

MpsiMble U KOCBEHHblE
napameTpbl

lMpuMeHeHWe gaTynkos

N3mepsiemMble AaHHble

ANA TPeHAOBOIO aHanusa

O6HapyxeHne nmnnu
aHanus oTkasoB

Omuceusa NO,

XapakTtepHble MecTa noTo-

Copepxanne NO, B BBIXNOMHBIX

Ka B NOMEepeyYHbIX Ce4eHnsX | rasax
BbIxfionHoro kaHana w/wnu | (Copepxanne NO B BbLIXNOMNHLIX
AbIMOBOW TpyOhI rasax)
(Conepxatne NO, B BbIXNOMHBIX
rasax)

OTkasbl B npoyeccax rope-
HUS WU CHUXKEHUS co-
LepXaHus oKcuAoB asoTa,
NpUBOASLYME K Ype3MePHO-
My 3arpsisHeHWIo OKpyXato-
LL{eii cpeabl
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OKoH4aHue mabnuupi 3

MpsAMble U KOCBEHHbIe
napameTpsbl

U3MmepaeMble AaHHble
Ana TpeHJoBOro aHanusa

OGHapyxeHue wunu

lNpuMeHeHne JaTunkoB aHanus oTkasoB

Omuceua CO XapaKkTepHble MecTa noTo-
Ka B MOMNepeYHbIX CeYeHUsIX
BLIXJTOMHOMO KaHana uunu

ObIMOBOM Tpybbl

CopepxaHne CO B BbIXNOMHbLIX
rasax

HenomnHoe cropaHue, npu-
BOASiLee K 4pe3MepHOMy
3arpsis3HeHuto oKpyXatoLLeit
cpeasl

Copepxatue O, XapaKTepHble MecTa noTo-
Ka B MonepeyHbIX Ce4eHUsIxX
BLIXJTOMHOMO KaHana uwunu

AbIMOBOM Tpybbl

CopepxaHue O, B BbIXNOMHBIX
rasax

Obuyee copepxaHue
OpraHn4ecKux coefmn-
HeHWi

XapakTepHble MecTa NnoTo-
Ka B NonepeyHbIX Ce4eHUsIX
BbLIXJIOMHOMO KaHana w/unu
AbIMOBOM Tpybbl

Oblee copepxaHue oOpraHude-
CKUX COefjUHeHUiA

HenonHoe cropaxue, npu-
BoAsiliee K 4pe3mMepHOMy
3arpsisHEHUIO OKpyXatoLLen
cpeabi

5.4 CucrteMbl MOHUTOPUHIA ME€XaHUKu U BUbpauui (MMS u VMS)

C noMowbto MMS n VMS KOHTPONUPYETCA MEXAHUYECKOE COCTOSIHME Ha OCHOBaHUKM Pa3fUYHbIX MeXxa-
HUYECKUX NapameTPOB ra3oTypbUHHOW YCTAHOBKM (CM. npumep B Tabnuue 4).

Mpu HeO6X0AMMOCTU KOHTPOSIb MEXAHUYECKUX NAPAMETPOB AOIDKEH 0XBATbLIBATb MY(dThI, PEAYKTOPLI 1
BCNOMOraTenbHble CUCTEMbI (CM. Tabnuuy 4).

370 AaeT BO3MOXKHOCTb OOHAPY>KUTh U B 3HAUMTENLHOW CTeneHu (HO AAneko He NONHOCTbIO) COKPaTUTh
BO3MOXHbI€ NpobnemMbl u NoBpexaeHUs. PaboTbl N0 TEXHUYECKOMY OOCNYXMBAHUIO MOTYT ObiTh BbINOSIHEHDLI B
3aBUCMMOCTM OT (PaKTUYECKOro COCTOSIHMSA CUCTEMBI (IKCNIyaTauums no TEXHUYECKOMY COCTOSIHMIO).

Tabnuya 4 — MNapameTpbl AN pa3paboTku TPEH[O0B — MOHUTOPUHI MeXaHUKU U BUGpaLmii

MpsAMble U KOCBEHHbIE MpumeHeHne N3mepsaeMble AaHHbIe ANA OBHapyXeHue /MM aHaNN3 OTKA30B
napameTpbl AaTynKoB TPeH4oBoro aHanusa

Bubpauuu kopnyca | Oatumkn BubGpauuv | MHdopmaumsa o pexumax pa- | Mpobnembl ¢ nogwMnHukamu (LLapuku,

wivnu Bana (KoH- | kopnyca Wunu Bana | 60Tbl, BKIKOYas UHOPMALMIO | BHYTPEHHEE UMK HapyXHOEe KONbLO)

CTPYKUMOHHLIRA 3BYK)

(patumkn  BUBpO-
yCcKOpeHus, Aaryu-
KM BUOPOCKOPOCTH)
pacrnonaratoTcd B
COOTBETCTBUM C 3a-
Aadvamm n3mepe-
HUS, KOTOpble OHM
BbIMOMHAT Ha Xa-
paKTepHbIX  y4acT-
Kax kopnyca w/wnu
Bana (TeMneparyp-
HOe  conpoTuene-
HWe, [uanas’oH W3-
MepeHns amniuTyg
W 4acToT, fuanasoH
pe3oHaHca)

0 CKOPOCTU BpaLLEHNs
CyMMapHbIii  ypoBEHb  3a-
JaHHOro 4acToTHOro Auana-
30Ha; 06Lunit ypoBeHb
AMMUTYAbLl  onpefeneHHbIX
MOPSAKOB rapMOHUK (Hampu-
Mep, Ans konebaHui, cosga-
BaeMbIX fionatkamu, LuecTep-
HAMM, KOHTpOnMpyeMbiMu
NoALLUMMHUKaMU KadeHUs)
3anucb aMnnnUTya MW cnek-
TPOB BO BpeMs Mycka W Top-
MOXeHUs BarioB

O6Lwuid cnekTp («kackagHas
Aunarpammay)

OTobpaxeHne curHana Bpe-
MEHW MNpW NpeBbILLEHUN Mpe-
[enbHOro 3HayeHus («peru-
CTpaTop NONETHLIX AaHHBIX»)

N3meHeHns 6anaHcUpoBKM

JeTanu B npeaoTKasHOM COCTOSIHUA
Bubpauuu B kKamepe cropaHus
WeTuparue, paspyLueHune nonartok
M3ameHeHWe 3a3opa GOKOBLIX NMOBEpPX-
HocTel 3y6beB)

UpesBblyailtHO BbICTpLIA  (MUNMce-
KYHOHBIA) KOHTPONb BpPEMeHU CcurHa-
NnoB YCKOpeHWs B BbibpaHHOM Aua-
nasoHe 4acTOT C COOTBETCTBYHOLLEN
obpaboTkoii NpefenbHOro 3Ha4eHus
AN OTKIHOMEHUS  MalUMHbl  MOXET
CIYXUTb JOMNOMHUTENBHON CUCTEMON
KOHTpona 6e30nacHOCTU ¢ Lienbto npe-
JOTBpaLleHNsa WNu orpaHu4eHus rno-
BpeXZeHWsA rnonartok. 3anucy AaHHbIX
0 cOBLITUAX 0BMNeryaroT nocneayoLLmnii
aHanm3 noBpexaeHni

5.5 Usmepsiemble napameTpbl

B tabnuue 5 npeacraBneH TUNMYHBLIA CNUCOK AAHHbIX A5 ra3oBon TYpOMHLI NPOCTOro umkna. KoHkpert-
HbI NepeYeHb OTHOLLEHWI AOMKEH ObITh COrMacoBaH MEXAy NIKUAXEPOM M NOKynaTenem.

HeKOTOpble Ba)kHbl€ NapaMeTpbl HE 3anucbiBalOTCA HENOCPEACTBEHHO, HO MOTYT ObITb nony4vyeHbl N3
Apyrux napameTpoB (Hanpumep, pacxoj Bo3ayxa no sHepreTuyeckoMmy 6anaHcy aHepruin u Tennoson KM no
pacxogy TOnnMBa U MOLLIHOCTH).

MapameTpel, NPMBEAEHHbIE B Tabnuue 5, pazdutbl Ha (PYHKUMOHANLHbIE rpynnbl. O603Ha4YeHUs — B COOTBET-
ctBuK ¢ ISO 2314, PacnonoxeHune AartyMkoB — Ha OCHOBE COOTBETCTBYIOLLMX NMPOLEAYP NPUEMOYHbIX UCTIBITAHUIA.
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Tabnuya 5 — Bo3MmoxHble n3mepseMble NapameTpbl B 3aBUCMMOCTU OT TUNA, YCIOBUW 3KCNyatauuu u KoMnnekra
NOCTaBKU

Mpeactaenset?
U3mepaembii napameTp PMS EMS MVI\,’\IASSM

Bpewms u gata X X X
Okpyxatowyas cpefa

BapomeTpuyeckoe faBneHne X X —

TemnepaTypa OKpyXaloLLero Bo3ayxa X X —

OTHocUTENbHas BNaXHOCTb X X —
BxofgHoe ycTpoicTBO nepesi KOMNPeccopoMm

Temnepatypbl ansa PMS, EMS n MMS u VMS X X X

MHankaumsa dyHKLUOHNPOBAHUA UNKU OTKasa NojorpeBa Bo3flyXxa BO BXOQHOM YCTpOiA- X (X) —
cTBe U/unwv nogorpesa nonaTok

MoTepw AaBneHns Ha BO3AYLWHOM UnbTpe X (X) —

x
|
|

MoTepwn AaBneHUs Ha rmywuTene

CtaTuyeckoe AaBneHne nepea KOMNPECCOpoMm (B pesynbrare Yero oblee AaBneHne Ha X (X) —
Bxofe ybbiBaer)

TpakT koMnpeccopa

CTtaTtundeckoe faBreHue

[Mepen BXoAHbLIM HanpasnAKLWWUM annapaTom X — (X)

Ha BO34YLIHOM YNNOTHEHWUW NOALIMNHUKA — —

B MecTe oTGopa oxnaxgalowero Bosayxa (X) —

B MecTe o6nyBa (X) —

XXX | X

3a nonaTo4HbIMK BeHLaMu unm 3a auddy3opoM X —

TemnepaTyphbl

x
|
x

B MecTe oTBopa oxnaxgaiolero Bosgyxa

>

3a nonaToYHbIMU BeHUaMu1 Unu 3a audysopomM X (X)

Kamepa cropaHus

CraTudeckoe paBrieHne

Mepen kamepoii cropaHus (X) X

=

MoTepw AaBneHUs B KaMepe cropaHusi

x
I
X

x

KonebaHusa gasneHus u/wnu nynscayum — (X)

CucteMa oxnaxgeHus Bosgyxa u/unuv sogsbl

TeMnepaTypa BO3AYLUHOIO OXSaxaeHusi X —

CTaTu4eckoe faBneHue NoToka oxnaxzaaroLero Bosgyxa X —

TemnepaTypbl MeTanna (NpsiMble UM KOCBEHHLIE) — —

Kamepa cropaHus — —

lMepexoaHble anemMeHThHl — —

XX XXX ]X

Jlonatku TypOuHbI — —

ubdy3op BLIXITONHEIX ra3oB

CrtaTtuyeckoe aaBneHue B Auddysope X —

=

TeMnepaTypa BLIXIOMNHLIX ra3oB X X

=

TonnuBHas cuctema J— J— —_

MaccoBhlit pacxog Tonnusa — — —
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OkoHYaHue mabnuupi 5

MpeacraBnsaeT®
N3amepaembiii napameTp
P PMs | Ems | MISY
[NaeneHune Tonnuea (X) X —
Temnepatypa Tonnuea X (X) —
CocTtaB Ton/MBa (NPUBOAALLMIA K CHUKEHUIO TENNIOTBOPHOIN CNOCOBHOCTU ToMnnumBea) X X —
KoHTponb NonoxeHus knanaHoB — (X) X
Boaa ans srnpbicka (Npu Harnm4uu) (MaccoBbIil pacxo, Temneparypa, AasneHue) X X (X)
Map ansa Bnpeicka (Npy HanU4YnKM) (MaccoBLIi pacxod, Temneparypa, AasneHue) X X —
Pexynepatop (ecrnvm umeetcs)
Temnepatypa Bo3fyxa
BxoaHaq X X x)
BbixogHas X X x)
TemnepaTypa BbIXSTONHLIX ra3oB
BxoaHaq X — xX)
BobixogHas X — x)
MoTepu paBneHns
Ha Bxoge X — xX)
Ha Brixoae X — x)
Mpubopkl U opraHebl ynpasneHus
MornoxeHne cUcTeMbl ynpaBreHUs
JlonaTku X X) X
MepenyckHble KnanaHbl X — X
PasnnyHble knanaHb — — X
MpoTnBOoOBNegeHUTeNbHaAn cucTeMa BKIT./BbIKN. X — (X)
HaHHble 0 XxapakTepucTuKax
BanoBas MOLLHOCTE UMK KPYTALLMA MOMEHT X — X
YacToTa ceTku X — —
KoadhduumeHT mowHocTu KMo X — —
MexaHu4eckne gaHHble
CkopocTb X — X
OceBoe nonoxeHwe sana U/unm oceBble Harpy3sku — — X
[MoaLWwnnHMKK
Temnepatypa meTanna BTYSKM NOSLWNMHUKOB CKOMBXEHUS — — X
CTaTuyeckoe gaBneHne ynioTHAOLWEro Bo3ayxa — — X
Bubpauwum nogumnHukoBoro Grnoka — — X
Bubpauwumn Bana — — X
Bubpauum kopnyca — — X
CucTema cMasoqHOro Macna
Temneparypa cMa3o4Horo macna — — X
[HaBneHune nogaym cMazo4vHoOro macna — — X
Mepenap AaBreHWs cMasoYHOro Macna B punsTpax u oxnaguTensax — — X
XuMUKo-husndeckas aKkenepTuaa CoCTOSHUA Macna (YactTuubl MeTansa, aHanua UCTMpaHuio) — — X

3 (X) yka3sbiBa€eT Ha BbilerieHNs1 COOTBETCTBYHOLLEN CUCTEMbI MOHUTOPUHTA, ECITU TOMNBKO 3Ta CUCTEMA UCTIONB3YETCS.
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5.6 MacwTabupoBaHue U Banuaauua

5.6.1 Mpeo6pasoBaHMe U3MEPEHHbIX NApPaMeTpPoOB

A ekTMBHOCTL 3KCNNnyarauum HenocpeaCTBEHHO CBA3aHa C napamerpamu Bo3gyxa Ha Bxoge. Ons
HE3aBUCUMOTO CPaBHEHUSI UBMEPEHHBIX MapaMeTpoB AaHHbIE AOIMKHbI ObITb HOPMANU30BaHbI B COOTBETCTBUU
C AMMUPUYECKMMUN KPUBBLIMU KOPPEKLMU OT MPOU3BOAUTENEN UNN CTAHAAPTHLIMK YCIIOBUSIMU B COOTBETCTBUU
¢ SO 3977-2.

5.6.2 Bannpgauma nsmepsieMbix napaMmeTpoB

Mpu cBope AaHHbIX 0 XapakTepucTUkax razoBbix TYypOUH BO3MOXHbLI HENPABUILHLIE U3MEPEHUS, OTKa-
3bl 4ATYUKOB U CKOMMEHUE AaHHbIX B 30HaX BEPXHEr0 UMK HWXKHEro aonycka. Ecnu 3T HeBepHble 3HaYeHus
He pacno3HaHbl U HE UCKMIOYEHbI U3 TPeHAA, TO NOCTPOEHHbIE TPEeHAbl MOTYT ObiTb HENPABWUMbHLIMU U B KO-
HEYHOM UTOre NPUBECTU K HENPaBUIbHLIM BbiBOAAM. CoBpemeHHble TMS no3sonsiotr usbexarb 3Toro nytem
Banuaauuu gaHHbIX.

Ona npoBepku AaHHBIX MOTYT OblTb NPUMEHEHb! (MHOTAA OAHOBPEMEHHO) pas3fnuyHble MEeToAbl, Ha-
npumep:

- NpAMasn Banuaauus YUCNoBbIX AaHHbIX;

- Banugaums PU3N4ecknx 4aHHbIX;

- Banugauus curHana ¢ UCnosib30BaHMEM CUCTEMbI TONTIOCOBAHUS;

- CTaTUCTUYECKUE METOAbI UCKITIOYEHUS;

- NpOBEPKa JOCTOBEPHOCTHU.

Mpamas Banuaaumsa YUCNOBLIX AAHHBIX PACNO3HAET U YCTPAHAET U3MEPEHHbIE AAHHbIE, KOTOPbIE HAXO-
OSITCA BHE 30HbI A0NyCKa. TpeHAbl CrNaXXMBaloTCA NONMMHOMUANBHOW NOATOHKON Yepe3 MHOXECTBA 3anucaH-
HbIX TOYEK AaHHbIX.

Mpu Banuaauuun MUIMYECKNX AAHHBIX U3MEPEHHbIE TePMOAMHAMUYECKUE AaHHbIe NPOBEPSOTCA C Mo-
MOLLbI0 PaCYETOB AN NOAMHOXECTB npouecca. [ina atoro 6nok pasaensaerca Ha psj 3akpbIThbiX 30H OanaHca.
HaGop ypaBHeHUi 6anaHCoB ANS MacC U SHEPrUii peLlaeTcs nyTeM noCTPOEHUSA KPUBOI NO METOAY HaUuMEHb-
LUMX KBaApaToB. MiaMepeHHble AaHHble MOTYT ObiTb CKOPPEKTUPOBAHbI U BbiNaAatoLLnMe TOYKU UCKIIOYEHbI U3
TpeHAoB. XapakTepHble napamMeTpbl, Takne Kak apeKTMBHOCTL U KOIPPULUMEHT NONE3HOTo AENCTBMSA, onpe-
JensaTcsa nocne Banuaaunuy AaHHbIX.

Korga npumeHsieTca Banuaauums curHana ¢ Mcnosnb30BaHUEeM CUCTEMbI FONOCOBAHUSA, TO, Kak NpaBuno,
[B€ U3 TPeX CUCTEM MCMONb3YIOTCA ANsi NPOBEPKM AOCTOBEPHOCTU N3MEPEHHbIX CUTHAaroB.

Ecnu Ansi KOHKPETHON CUCTEMbI YXKE AOCTYMHbI BOMNbLUME 00BLEMBI AAHHBIX, HENPABUITbHbLIE 3HAYEHUSA
MOTYT ObITb UCKITIOYEHbI C MOMOLLLIO METOA0B CTAaTUCTUYECKOTO UCKIIOYEHUS, HO TONBKO NOCME TOro, Kak
M3MEPEHHBIN NnapameTp BKMIOYEH B CTAaTUCTMYECKMIA TPeHA. Takum 06pa3om, CTaTUCTUYECKUE METOAbI UC-
KMIOYeHUs crnefyet UCMonb30oBaTh TOMbKO MOCME TOro, Kak Obio HAKOMMEHO OnpeAeneHHOe KONMYECTBO
JaHHbIX.

W HakoHeL, MOXET NPUMEHSITLCA NPOBEpPKa 4OCTOBEPHOCTM, HO, KaK U B CUCTEMAxX ANArHOCTUKK, B 3a-
BUCUMMOCTHU OT HEMPEPBLIBHOIO NPUOOPETEHUA 3HAHUN.

[ns npoBepkM AAHHLIX YACTO UCMONb3YIOTCA UTEPALMOHHLIE METOAbI. I3MEepeHHbIe AaHHbIE CONOCTaB-
NAOTCA C TPEHAAMM, U 3HAYEHUS BHE 32aHHOTO AOMyCKa UCKIIOYAOTCS. 3aTtem TpeHabl A0MmMkHbI ObiTh Nnepe-
CYMTaHbI C HOBbIM HAOOPOM AAaHHBIX. 3Ta NpoLeaypa NOBTOPSIETCA A0 TEX NOP, NOKA TPEHA HE CTabunuanpy-
€TCA B Npefienax HeKOTopon obnacrtu.

6 MNpumep cMCTEMblI MOHUTOPUHIA TPEHAOB

CxeMa COBPEMEHHOW CUCTEMbI MOHUTOPUWHIA TPEHAA NOoKa3aHa B npunoxeHun C. Tpu OCHOBHbIX KOMMO-
HeHTa TMS, onncaHHbIX BbiLle (MOHUTOPUHIa XapakTePUCTUK, MOHUTOPWUHIA FOPEHUSI U SMUCCUN, MOHUTOPUHT
MEXaHWKN U BUOpaunii), ABNAIOTCA UHTETPUPOBAHHbLIMMU.

CxeMa TakKke BKINo4aeT B cebs Aoctyn k 6a3e AaHHbIX, B KOTOPO XPaHATCA U3MEPEHHbIE AaHHbIE UITN
rEHEPUPYIOTCSl HOBbIE ONMUCAHUSA XapaKTEPUCTUK U3 paHee NOMNyYEHHbIX AaHHbIX. [JJaHHbIE MOTYT ObITb UCMOMb-
30BaHbl Ana cbopa CTaTUCTUKN M TPEHA 0B, a TaKXKe ANS NPUHATUA pPeLleHnii AN BMeLlaTenscTea. daktuye-
CKNE UCXOAHbIE [aHHbIE AOMKHbI OblTb COXPAHEHbl AN 0OBLEKTUBHOIO JOKYMEHTUPOBAHUS KCMMyaTauuu.
JomkHe! O6bITb YCTAHOBNEHBI NPAaBMMa A0CTYNa K 3TUM AAHHBIM.

M3 6a3bl gaHHbIX MOTYT BbITb MOMYYEHbl KOAPDULMEHT 3arpA3HEHNSA U KOIDPULMNEHT CTapeHNs ra3oBoii
TypOUHEI U, CefoBaTENbLHO, MOTYT ObITb NPeACKa3aHbl XapakTEPUCTUKMN YCTAHOBKU B 3aBUCUMOCTM OT €€ Ha-
paboTKn NPM pasnMYHbIX YCNOBMAX SKCNyaTauumm.
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Bbasa gaHHbIX MOXET TaKXe BbIMNOMHATbL 3a/1a4n B AOMOMHEHME K MOHUTOPUHTY TpeHaoB. MOXHo, Ha-
npuMep, HakannueaTb AaHHblE OT APYrMx GNOKOB TOWM >Ke& KOHCTPYKLMW C LENbio onpeaeneHusl 3HavyeHun,
YCPEAHEHHBIX MO HECKOMbKUM Briokam. [JaHHble, cODpaHHbIE ANt HECKOMNbKUX YCTAHOBOK, TAKXe MOTYT ObiTh
MCMonb30oBaHbl ANt AONONHEHWUS UMK UCNPABNEHUS AOKYMEHTALMK SKCnnyaTaHTa unv npoussoautens. C apy-
rOl CTOPOHbI, AaHHbIE MOTYT ObITb COOpaHbl, COXpaHEHbI 1 B AanbHENLIEM UCMOMNb30BaHbI ANt NPOrHO3MpO-
BaHWSA XapaKTEPUCTUK NPU PasnnyHbIX YCNOBUSIX (HanpuMep, Ha HOBOM 06bekTe, 40 UNK NOCAE KanuTanbHOro
PEMOHTA UMK 3aMeHbl OCHOBHbLIX A€TANen U T. 4.).
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MpunoxeHue A
(cnpaBouHoe)

CocTosiHue u ganbHenwee pa3ssuTMe CUCTEM MOHMTOPUHIA TPEHOOB

A.1 O6wwme nonoxeHus

CeroiHA BO MHOMMX MPUNOXEHUSAX UCMONBL3YIOTCA TOMBbKO OTAENbHbLIE ANEMEHTh TPeHAa MOHUTOPUHIA CUCTEMBI.
To ecTb 3a4acTylo B NpefiaraeMbiX NOCTaBLUKaMn cucteMax MoHUTOpuHra Bubpayuin (VMS) ucnonb3aytotcs ToNbKo npe-
AernbHble YpoBHU BUOpaLmii. B apyrux cnyyaax otcnexusaroTcsa TepMoguHamudeckne aanHele (PMS), utobbl ynpasnaTh
YCTPOWCTBOM C MakcumMarnbHO AOCTKUMbIM KM,

M3-3a nepeKpbiBalOLLMXCA Lieneid cucteMa MexaHu4eckoro MoHuTopuHra (MMS) yacto codeTaeTcst ¢ CUCTeMOW BU-
6payuoHHoro moHutopuHra (VMS), B To BpeMs kak cuctema MOHUTOpUHra cropaHus (CMS) yacTto codeTaeTcs ¢ cUCTEMOIA
MOHUTOpUHra ammuccum (EMS).

CylyecTByeT TeHAEHUMS 0ObeAUHNTL BCE ANEMEHTLI ONUCAHHBIX CUCTEM U UCNONb30BaTb KOMOGUHUPOBAHHYIO CHU-
cTeMmy B Buje ctadaptHoro TMS.

Pa3snuuHble cucTeMbl MOHUTOPUWHIA, TakuM obpasom, Bce 6onblue n Gonblue:

- 06beJuHeHbl B OfJHY CUCTEMY, KOTOpas B3aUMOAEUCTBYET C CUCTEMON YNpaBneHus,

- UHTErpupoBaHbl B CUCTEMY YrNpaBneHus,

- aBTOMaTU3NpOBaHbI

- NOCTOAHHO AeiCcTBYIOLLME.

LienecoobpasHo pasfensitb aKCryaTaLUMoHHbIE NapaMeTpbl, KOTopble HEOBXOAUMO OTCNEXUBATL Yepes KOPOoTk1e Npo-
MeXyTKW BpeMeHH (Hanpumep, BUGpaLun Bana poTopa 1 NOALMNHUKOBLIX ONOp, konebaHna AaBneHns U Nynbcaumn B CUCTeMe
CropaHusi), U Teé NapaMeTpbl, KOTOPbIe KOHTPOMMPYIOTCA Ha AONFOCPOMHOI OCHOBe (Hanpumep, addekTuBHocTb). Cneposa-
TeNbHO, B COBPEMEHHBIX aBTOMaTU3UpoBaHHLIX TMS, KOTOpble UHTErpupoBaHbl B CUCTEMY YNPaBNEHWA ra3oBoi TYPOUHLI 1
paboTaloT B NOCTOSHHOM peXuUMe, Mosly4eHne faHHbIX ANs paboynx napaMeTpoB pa3buBaeTcs Ha BLICOKO- U HU3KOMACTOTHOS.

BxoaHble MaccuBel JaHHbIX XpaHATCA B 6aHkaX AaHHbIX U TPAHCHOPMUPYIOTCA NPOrPaMMHBLIMU CPEACTBAMM.

TMS no3BONAIOT reHepupoBaTb pasnuyHble UHTEpBanbl BpeMeHUu, 4Tobbl N3y4nTb pasnUyHbIe acnekTbl AaHHbIX.
B oTHOLEHNM 3hPEKTUBHOCTM KpaTKOCPOYHbIe TPEHAbI YKa3blBaloT Ha HE0BX0ANMOCTL NPOMBIBKM KOMNPECccopa, a Aonro-
CPOYHbIE TPEHA LI OTpaXKaroT cTapeHne ycTpoucTaa.

C nomoLLpto cobpaHHbIX AaHHLIX MOXET ObITh Aaxe NpoaHanu3MpoBaHo ynyylleHue Wunm usMeHeHne Npou3BoAUTENb-
HOCTU A0 W Mocre BOCCTaHOBUTEMBHOrO, CPEAHEro MM KanuTanbHoro peMoHTa. HakonneHHsli onbIT Bce HGonee u bonee nHTe-
rPUPYETCA B CUCTEMY, YTO NO3BONSAET YCTaHOBUTL AnarHo3. O6beM COoOBLLEHWIA, NN BepHee peKoMeHAaLMiA, HEYKIOHHO pac-
TeT. [yTem cpaBHEeHUs W NOrMYeckoro KOMGWHMpoBaHWs coobLueHnii TMS MoxeT bbITb NpeBpalleHa B 3KCNEPTHYIO CUCTEMY.

A.2 CocTosiHue u ganbHenllee pa3BuTue CUCTeM MOHUTOPUHIa XapakTepucTtunk

MpocTeinit ypoBeHb MOHUTOPUHIa TEPMOLMHAMUYECKMX NapaMeTpOoB ra3oBbIX TYPOUH — CHATUE OAMHOYHbLIX MO-
Ka3aHuii Yepes Bornee UMK MeHee paBHble MPOMEXYTKU BpeMeHU. OLeHKa U3MepeHHbIX AaHHbIX NPOU3BOAUTCSA BPYUHYIO
C UCMOSb30BaHWEM KOPPENALMOHHBIX 3aBUCUMOCTEN (HanpuMmep, Anarpamm u Tabnuu), NpMBefeHHbLIX M3roTOBUTENEM.

Kak npaBuno, cpaBHWBAKOTCA € LieNeBbIMU 3HAaYEHUAMU U ONPEAEnATCS NPY NOMHONW Harpyske TpeHA bl TONbKO 4NN
criefyloLmMx napaMeTpoB:

- BbIX0AHasA MOLHOCTb ra3oBoi TypOUHbLI (HENOCPELCTBEHHO);

- TENNoBoOi KO3 PULIMEHT NOMe3HOro 4eNCTBUSA (KOCBEHHO Yepes pacxog Tonnmea);

- TemnepaTypa BbIX/1OMNHbIX ra30B;

- pacxoj BLIXJIOMHEIX ra30B (KOCBEHHO Yepes aHepreTuieckuii GanaHc razoBoit TypOuHEI).

MOHWUTOPUHI @aHanoruYHbIX AaHHLIX NPY YaCTUYHOW Harpy3ske B OCHOBHOM OrpaHUYMBaeTCcA TENoBon adppeKTUBHO-
CTbIO M TEMMEPATYpPOWi BLIXITOMHLIX FA30B, KOTOPLIE CUIBHO 3aBUCAT OT BBIXOAHOW MOLLHOCTU W MOSOXEHWUs Hanpaensto-
LWmMx nonarok. MNpu YacTUYHOW Harpyske MOLLHOCTb ABSETCA TONbKO HOPMaTUBHOW HACTPONKOMN.

Bce namepeHHble TepMOAMHAMUYEeckne faHHble 41151 ra3oBOi TYPOUHEI AOMKHBI ObITh NPUBEAEHbI K CTAHAAPTHLIM
ycnosuam (cm. 1ISO 3977-2), 4Tobbl MMETb BO3MOXHOCTL MPOBOAUTL CPaBHEHUSA Mexay HUMW. B kadecTBe opueHTUpa
MOTyT GbITb MCMOMb30BaHLI YCNOBUSA rapaHTum unm ycrnosus ISO.

CoBpeMeHHble cUCTeMbl MOHUTOPUHra XapaktepucTuk (PMS) sanuceiBatoT TepMojuHaMu4eckme faHHble rasoBon
TYpOMHbI Yepes 3afjaHHbIe MHTEPBarbl BpEMEHU M aBTOMAaTU4ECKU NPUBOAST UX K CTaHAAPTHLIM ycrnoBusaM (cm. ISO 3977-2).
AnropuTMel NPUBEAEHNA UHTErpupoBaHbl B cucTeMy. [puBefeHHbIe JaHHbIe COXPaHSATCA U MO 3anpocy MOoryT ObiTk Bbl-
BefeHbl KaK (PyHKLMN BPEMEHN C yKkasaHuem Sornee Unm MeHee OTHETIIMBLIX TPEHAOB.

Kpome Toro, passutie PMS naet B HanpaeneHWn NpuMeHeHs MaTeMaTh4eckux MeETOL0B U UCNonb3yeTca ANS Mno-
CTPOEHWA TPEHAOB U BanujaLum.

[nsa nocTpoeHnsa TpeHAO0B TepMOAWHaMUYECKNE AaHHbIe CONOCTaBNAKTCA C AaHHbIMW MPW CTaH4apTHEIX YCIOBUAX
(npegnovtuTensHo no 1ISO 3977-2). B kavecTBe cTaHAapTHLIX MOTYT ObITh YCTAHOBMNEHbI:

- aHasorM4yHele AaHHble 45 ra3oBoii TypOWHEI B HOBOM U YACTOM COCTOSIHUM UK

- AaHHble Nocrne peMoHTa UMK KanuTasbHOro peMOHTa ra3oBoi TypOUHbI.
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A.3 CocTrofiHne 1 panbHelillee pa3sBUTUE CUCTEM MOHUTOPUHIA FOPEHUA U IMUCCUN

A.3.1 CucteMbl MOHUTOPUHIa ropeHus

B 6onblIMHCTBE CryYaeB CUCTEMBI MOHUTOPUHIA FOPEHUA OTCREXMUBAIOT TONBKO Te MapaMeTpbl, KOTOpLIE Cylle-
CTBEHHbI ANA KOCBEHHOIO KOHTpons ropeHuns. K HUM oTHocaTea pasbpoc TeMnepartyp BhIXJIOMHLIX ra3os, pacnpegeneHue
TemnepaTypbl B KOHTPOSIbHOM CEYEHMU BLIXJIONHOrO TpakTa BMeCTe C TEMMNepaTypoil BLIXITOMHbLIX ra3oB Mnu pasbpocom
TeMnepaTypbl Ha BbIXofe TYPOUHbL.

KonebaHnsa gaBneHWs KOHTPONUPYIOTCA B CUCTEME CropaHus, B 0COGEHHOCTU B CUCTEME C CyXMM NOAaBNeHNeM
NO,. Mpu onpeaeneHHbIX YCNoBUSIX SKCMIlyaTaLyum B 3TUX CUCTEMAX MOTYT NPOUCXOAUTBL Ype3MepHbie KonebaHus Aasne-
HUS. 3Tn konebaHnA NPUBOAAT K PE30HAHCaM Ha pasfUYHbIX YacToTaX, YTO BbI3bIBAET BEICOKME MEXaHNYECKUE Harpy3ku
W, HaKOHeL, NOBPeXAeHue.

MOHWUTOPWHI YacToTLl U aMNNUTYA LI KonebaHuii AaBNeHUs B 3HaYUTENBHON cTeneHn cnocobeTByeT U3bexaHuio no-
BpeXAeHuUA u, cneposatenbHo, obecneyenmnto apeKkTUBHON paboTel arperata.

MpAMOIA MOHUTOPUHF FOPEHUA TaKKe BO3IMOXEH NPWU NOMOLLW COBPEMEHHBLIX NEpPeAoBbLIX TEXHONOMUN, HO, Kak
NpaBunNo, He UCNONb3YEeTCS, TaK Kak [AaT4yuKkn B BbICOKOTEMNEpaTypHBIX 30Hax rasoBoil TypbuHel He obnagaloT fo-
CTaTOMHOW AONrOBEYHOCTLIO. B pesynbraTe oTKasbl 4aT4YMKOB NErko MOryT okasaTb HeraTMBHOe BNUSiHWE Ha paboty
BCeil ycTaHoBKWU. TakuM 06pasoM, 3TOT TUM MOHUTOPUHIA OrPaHUYMBAETCA ONbITHON 3KCMMyaTaumeln n NHorga Nycko-
Hanagkon.

CoBpeMeHHbIE CUCTEMBI MOHUTOPUHIA FOPEHUsI NO3BONSIOT MAeHTUdULUpoBaTb Xaposytlo Tpyby, KoTopas Bbi3bl-
BaeT HecTabunbHLIN pasbpoc TeMneparyp BbIXITONHbLIX ra3os. B3anmMocsasb mexay xaposbiMu Tpy6amn n Tepmonapamu
yCTaHaBnueaeTcs usrotosuteneM. BoiBoguTtcs cooTeeTcTBYOWEe CoObWEHNe AMs yKasaHWa Tex KaMep CropaHus unu
XapoBbIX TPYO, kKOTOpbIE OTBEYAIOT 3a HAUOOSbLUNE OTKOHEHUS.

A.3.2 CncreMbl MOHUTOPUHIa 3MUCCUU

MOHUTOPUHI 3MNCCUM CEroAHA OrpaHNYNBaETCA USMEpPeHUeM coaepxaHus okcuaos asota NO, u yposHa CO,
a Takke onpeaeneHMeM cofepxaHus Kucnopopa B oTpaboTaHHOM rase, 4ToObl NPUBECTU U3MEpPEHHbIe BLIGPOCH! K
TpeGyeMbIM cTaHAapTHEIM ycnosusim ISO 15 % O, B CyxoM COCTOAHUW. BLIGpOCH!, Kak NpaBno, N3MepsaIoTCA B CyXoM
COCTOSIHUU MPK OXNaXAEHUW 30HAOB U OTAENEHUU KOHAEeHCUMpoBaHHOW BoAbl (cM. ISO 11042). CoaepxaHue Hecro-
peBLUMX YrNEeBOA0pOA0B, Kak NPaBUIIO, HE KOHTPONUPYETCSA, TakK KaK 3TW 3Ha4YeHUA B LENOM SBNSIOTCA 04€Hb HU3KUMU
(npeHebpexumo manbimMu).

Kak 1 cuctema MOHUTOPUHIa XapakrepucTUK, MOHUTOPUHI 3MUCCUN OrpaHNYMBaeTCA B GONbLWINHCTBE OOLIYHBIX CU-
CTeM MomHoN Harpyakoi. Ans cuctem ¢ cyxum nogasneHnem NO, nukn BeIGPOCOB MOrYT Taloke NPOUCXOAUTL NP HacThY-
Hoii Harpyske. B aTux cryyasx UMeeT CMbICA NPOBOAUTE MOHUTOPUHT SMUCCUM NPU YACTUYHOW Harpyake.

B coBpeMeHHbIX cucTemMax Takke onpefenstoTca LeneBble 3Ha4eHnss aMmuccun. OBbIYHO 3TU CUCTEMBI onupa-
tOTCS Ha:

- IMMUpUYEcKNe AaHHble Unn

- 3aBMCMMOCTU, OCHOBaHHbIE Ha M3MEpeHUsIX B NpoLecce pa3paboTku cucTeMsl;

- MOMOXEHWe 3NEeMEHTOB yNpaBfieHns pacrnpejenernemM Tonnmea.

Mpw 3TOM yXe AOCTYMHbI HafeXHbIe NonyaMnupuyeckue npoLeaypel.

A.4 CocTosiHMe n panbHelilee pasBuTue CUCTeM MOHUTOPUHIra MeXaHUKU u Buﬁpauuﬁ

A.4.1 O6LWwme nonoxeHus

CM. mexgyHapogfHble ctaHgapTthl ISO 13372, ISO 13373-1, ISO 13373-2, 1ISO 13374-1, ISO 13379, I1SO 13380 u
SO 13381-1.

A.4.2 CucteMbl MOHUTOPUHIa MEXaHUKU

CUCTEMBI MOHUTOPUHIA MEXaHWKM MOTyT ObITb NPpUMEHeHb! ANs CrefyoLLero:

- U3MEPEHUSA U peErncTpaLun YacToT BpaLleHNA BCEX POTOPHLIX CUCTEM: ABa AaTyMKa YacToThl BpalleHWs 414 Kax-
[Loro potopa;

- U3MEPEHNS N peErncTpaLmn 0CEBOro NOMOXEHUSA POTOPOB C MOALLUMMHUKAMW CKONBXEHUS: 4aTyuK 3a3opa Ha Kax-
[LOM Bary A1 KOHTPOSs €ro OCEBOr0 MONOXEHUST;

- U3MEpEeHUA 1 perucTpaLumn TeMnepaTtyp 0CeBbIX U pagnanbHbIX NOALUMIHUKOB POTOPHBIX CUCTEM;

- MOALLMMHUKOB CKOMbXEHUS: MPAMOE N3MepeHne TeMnepaTypbl MoLaL0K CKONBXEHWUSA (MeTarnna noaLmMnHuKa) ¢
NMOMOLL|bIO TEPMOSNEMEHTOB;

- MOALUMMHUKOB Ka4eHWs: N3MepeHne U perucTpalusi pasHocTh Mexay TemnepaTypamu nogadyu v Bo3spata macna
ONS Kaxaoro noaLnnHUKa U Kaxgaoro MacnsHoro kaptepa. O4HO MecTo U3MePEHUs Ha nogade, AOMNOSNHUTENbHbIE MecTa
B NTMHUSIX BO3BpATa;

- MacnsHoON cUcTeMsl;

- U3MEPEHMSA U perncTpauum AaBneHunii Macna: TOUKU M3MePEHUs JaBrneHUs B MacisHON CUCTEME,

- U3SMEepEeHNA 1 perncTpaluv nepenajos AaBreHUs Ha MacnaHbIX PULTPaXx U TENNOOBMEHHUKaX: TOHMKU U3MepeHUa
nepenaga faBneHusi Ha UETPoANeMeHTax U TeNI00OMeEHHMKaX;

- JleTeKkTopa YacTul MeTanna And NoALUMMHWKOB KadeHWs: MOHUTOPUHT UCTUPaHUS MeTanna Ansa nokanusauuu
u3Hoca feTarneii B KOHTYpe LMpKynaumn macna. [ins aBnanpou3BofHbIX ra3oBbiX TYpOUH AETeKTop YacTuly MeTanna Bbl-
MOSIHEH, KaK NpaBumo, B NIMHUSAX BO3BpaTa Macna (3a KaxgblM MacnaHbIM KapTepoMm);
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- IPOBEAEHUN aHANUTUYECKUX UccrienoBaHnit Macna®;

- XMMUKO-(PU3UYECKOro UcCcrnejOBaHNA CTapeHUs CMa3ku: aHanu3 TepMOCTabUIbHOCTA U KOPPO3UOHHO akTUBHO-
CTU NpU TEPMOMEXAHUHECKNX Harpy3Kax;

- aHanu3a NPOAYKTOB M3HOCA W/WUMKM YMCTOTHI Macna: aHanua NpoAyKToB U3HOca B Macre C Lenbio NoKanusoBaTtb
M3HOC AeTanei, HefonyLleHne 9po3UOHHOTO MOBPEXAEHMNS OT TBEpAbIX BELWECTB B KOHTYpe LMPKYNsuvMu Macna;

- U3MEpPEHUS U perucTpauum konebaHwii n/unu nynecauuii B kamepe cropaHus («3yf» rasoBbiX TYpbuH ¢ kamepamu
cropaHus ¢ cyxum nogasneHnem NO, );

- 3anucu AMHaMUYECKOro fjaBleHns B KaMepax CropaHusi C MOMOLLbIO NMbe303reKTpUYeCcKUX AaTiUKOB JaBneHuns
€ Lenblo OLEHKW paBHOMEPHOCTU MnpoLiecca ropeHns u nabexaHusa HefonyCTUMbIX Harpy3oK KOMMNOHEHTOB KaMepbl Cro-
paHus;

- U3MepeHUs U perucTpaLumn No3ULMOHUPOBAHMS YINPaBMAIOLLMX 3MEeMEeHTOB (HanpuMep, NOBOPOTHLIX Hanpaensio-
LLMX NIONaToK, NMepenycKHbIX KIanaHoB U T. A.): U3MEPEHUS MONOXEHUS NOBOPOTHLIX HaNpaBIsoLLUX JTONaTok KoMnpeccopa
n/unu TypbuHbl NocpesCcTBOM AaT4MKOB (M3MepUTenbHbI NpeobpasoBaTerb NIMHERHbIX NepeMeLLeHUiA N n3mepuTens-
Hbli NpeobpasoBaTent BpalyaTeribHBIX NepeMeLleHunit), MeaneHHoe cpabartbiBaHWe u/unu GnokupoBka onpeaenseTcs
CpaBHEHMEM MPOEKTHOIo U (PaKTUYECKOro 3Ha4YeHUs;

- U3MEpEHUs U perucTpaLn KpyTsaLero MOMeHTa U/unm MOLLIHOCTU: yCTaHoBKa My(pThl AN U3MEPEeHUA KpyTALLero
MOMEHTa MeXAy razoBoil TypouHoii U NpuBoAMMBLIM 060pyAOBaHUEM (TOMBLKO B CyyYae NpyuBofa KoMrpeccopa unu Hacoca).

A.4.3 CucremMbl MOHUTOPUHIa BUGpauum

TMiobble MexaHU4eckue N3MEHEHNS BpalLaloLLUXCS YacTel, NOALLMIMHUKOB U KOXYXOB MOYTU BCErAa Bbi3bIBAKOT W3-
MeHeHUs BUOpaLMOHHOro oTKNNKa TypbomMaluuH. B 3aBUCHMOCTM OT yCTaHOBMIEHHBIX MApaMeTPoB MOHUTOPUHIA 3TW U3Me-
HeHun BUGpauumn 4acto He MoryT BbiITb 0B6HapyKeHbl HEMOCPECTBEHHO OT CTaHAaPTHLIX MOHUTOPOB BUGpayuu. MosToMy
Heo6xoauMo ncnonb3osaTb 6onee AeTankeHble cMCTEMBI BUBPaLIMOHHOTO aHanu3a Ha ocHoBe npeobpasoBateneit ypue
(FFT), cucteM dpunsrpayuu, AeTekTopoB pasoBoro yrma uT. j.

Kak npasuno, npu aHanuse HeobXoAUMO pacCMOTPETL U Apyrne pabovne napameTpsbl.

N3MeHeHNA aKcnnyaTauuoHHBIX MW BHELLHWX MapaMeTpoB, TakMX Kak YacToTa BpalleHUsl, MOLLHOCTb, TeMnepary-
pa, NPUBOAAT K USMEHEHUIO U3MEPEHHLIX 3HaYeHUit Bubpaumu. MNMpsamoe cpaBHeHWe U3MEPEHUIA BO3MOXHO, TONBKO ecnn
Lipyrve ycrnoBus skecnnyatauun WAEHTUYHbLL. Takum obpa3om, COOTHOLUEHUA MOTYT GbiTb YCTAHOBMEHbI MeXAY W3MepeH-
HbIMW aMNIUTYAaMmn UK CNexTpaMu 1 YacToTamMu BpaLLeHUs UIn Harpys3kaMmn ¢ y4eTOM ApYrux rpaHnYHbIX YCNoBUi (no-
TNOXEHWEe aHTUMOMMNaXHbIX KanaHoB w/unv HampaBnsaoLWMX JIoNaTok, TeMnepaTypbl Macna u/unu NogLWWUNHUKOB) ANs U3-
MepeHusa BrbpaLmii nonaTok, KOprycoB 1 Banos.

CnpaBoyHble flaHHble NepecMaTprBaroTca Nocrne Kakux-nmbo MexaHUYeckUX MBMEHEHWIA B pesynbTaTe, Hanpumep,
peMoHTa.

He npepcTaBnseTca BO3MOXHLIM 06HapyXuUTk BCe NOTeHUWanbHble AedeKThl Ha BCex TUMax ra3oBbix TYPOUH.

YcTaHoBKa AaT4YMKOB M MOHUTOPOB BUOpaLMKM, a Takke NpUMeHseMble METOALI aHanmaa JoMmKHbl COOTBETCTBOBATb
ISO 13373-1.

) TpebyeTca naGopaTopHoe 06opyaoBaHue.
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MpunoxexHne B
(cnpaBoy4HOE€)

CuncrtemMbl ANATHOCTUKN

B.1 Cuctembl onarHoCTuKM

CucteMbl AUarHOCTUKY He ABMAKTCA TEMOW HaCTOALero ctaHgapTa, HO paccmaTpuBaloTCs B kadecTse OyayLiero
BapvaHTa An1s NosbieHUA 3OMEKTVBHOCTM CUCTEM MOHUTOPUHIa TPEHAOB. B HacToAlEeM NpuoXeHnu AaeTtcsa obLuas
nonesHas MHcopmaLusa o cuctemax gnarHoctuku (DS).

DS (cm. pucyHok B.1) nonyyaeTt uHdopmauuo TMS v ncnonb3yet ee Ana nosyyeHns obLimx yCnoBuid Beeli cucTe-
Mbl, Hanpumep neproaMyYHOCTN TEXHUYECKOTo 06CnyxuBaHua nogcuctem. CooOLLEHMA O pucke MOryT ObiTb BbifaHbl B
Cnlyyae BO3MOXHbIX OyAyLUMX HApYLUEHWA ¥ NPUYUH, MPUBOAALLMX K HEXenaTe/lbHbIM COCTOSHWUSIM CHCTEMBI.

PucyHok B.1 — [iuarHoctuyeckas cuctema (DS)

Mpeanocbinkoi Ans aTUX BO3MOXHOCTEN ABNseTcA 6a3a 3HaHuiA, koTopas No3BOSET KO/IMYECTBEHHO OLEHUTb Mpu-
YMHHO-CNIeACTBEHHbIE OTHOLUEHWUS (Hanpumep, Mexay TemrnepaTtypamu, cunamy, KOPPO3VOHHBIMW BO3AEWCTBUAMU U WX
nocneacTBUAMM, TakMMW Kak YCTanloCTb, M3HOC, KOPPO3Ws).

3™ npuymHHO-cneAcTBeHHble cBA3n (CEM) npeacTaBnsioT coboii CyLecTBEHHYH OCO6EHHOCTb CUCTEMbl MOHW-
TOpWHra, KoTopas No3Bo/sieT emy c)OpPMy/IMPOBaTh AMArHo3 ¥ OYHKLUMOHMPOBATb B KayecTBe CUCTEMbl, OCHOBAHHOW Ha
3HaHUAX (CM. pUCYHOK B.1).

Ha npaktvike o6was npobnema CEM coCTOWT B TOM, YTO OHU UMEKT CUIbHO 3MMUPUYECKUA xapakTep. Takum 06-
pasom, OHV He afanTupPYTCA K U3MEHSAIOLWMMCS CUTyaumsam (HanprmMep, HOBble pa3paboTki, U3MEHeHWS B aKchiyaTauu-
OHHbIX YC/TOBUSIX).

Takvm 06pa3om, CyLlecTByeT peasibHas Heo6XxoAMMOCTb pa3paboTkn TeopeTnyeckn 060cHoBaHHbIX CEM, KoTopble
CMOCOGHbI BblaBaTb CO06LLEHNs, 60Mee LUMPOKO NPUMEHUMbIE B OTHOLLEHWM NPUYUH U CNeACTBUA.
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cmapeHusi KoMroHeHmoe, rnodeepaarouwjuxcsi eosdel-

MpuunHa

Cneacteune

HeycTraHoBuBLLUEECA TeMMNepaTypHOe HanpsxxeHue

M3mepeHue pacnpeaeneHus TeMnepartyp

Bapwuayuu TeMnepaTyphl U ee LUKITUYHOCTD

KomnetoTepHoe MoAenupoBaHue HecTaLMoHapHbIX Temne-
paTypHbIX pacrnpefeneHunii B KOMNOHeHTe (BXog 3HaHWi)
CocToAHMe HanpsixeHwin B martepuane, 3aBUCALLUUX OT
BPEMEHUN N MECTOMONOXEHNA

OnucaHve BK1aga B ycTanocTb, Hanpumep BO3AENCTBUSA
BbIKIIOYEHNS Ha ONpeAerneHHbId KOMNOHEHT W, COOTBET-
CTBEHHO, YMEHbLLEHUSI ero pecypca

|_|pVIHLWII'IaMVI NPUMEHeHNA cCUCTEM ANAarHOCTUKU B ra3oBbIX Typ6MHaX ABMAKOTCA cnegyoujme:

- NNaHnpoBaHue OGCJ'Iy)KVIBaHI/IH Mo COCTOAHUIO,

- ONTUMU3ALUS VHBECTULMIA B TEXHUYeCKOoe 0BCryXUBaHME;

- NpejoTBpalleHne OTKasoB,;

- OLieHKa OCTaTO4HOro pUcka B NMPOLIECce SKCTIyaTauuu u3-3a passUBaloLLErOCs CTapEHUs UMK NPOrHO3UPYEMbIX

Henonagok;
- FIoKanM3aLms BbISBNEHHbLIX OTKA30B.
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Bnok-cxema CUCTEMbl MOHUTOPUHTIA TPEHA,0B

MpnnoxeHune C
(cnpaBo4HOE)

C.1 Bnok-cxema CUCTEMbI MOHUTOPUHTIa TPEHAOB

Cm. C.2.1.
Cm.C.2.2.
Cm. C.2.3.
Cwm. C.2.4.

®CMm

Cwm
9Cwm
hCm

. C.25. 'Cm. C.2.9.

. C.2.6. ]Cm. C.2.10.
. C.27. Cm. 0.2.11.
. C.28. Cwm. C.2.12.

PucyHok C.1 — Bbriok-cxema TMS

TCMm
ncm
0Cm
pCm

. C.213.
. C.2.14.
. C.2.15.
. C.2.16.
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C.2 lNosicHeHnA K Bnok-cxeMe cUCTEMbl MOHUTOPUHIa TPEeHAOB

C.2.1 amepeHua (pucyHok C.1, nyHKT 1)

MoryyeHne aKkcnepUMeHTanbHbIX AaHHbLIX ANA PUINYECKUX BEMIMYMH B ra3oBoil TypbuHe u B6NMM3u Hee siBnsieTcs
nepBbIM LUAroM Ha MyTH K CUCTEME MOHUTOPUHIa TPEHAOB ANA HabnoaeHWsA 3a COCTOSIHMEM U OBHapYXeHUs 3aBUCALLUX
OT BPeMeHMN pacnpeaerieHuid 3HaueHuid BaxHbIX napaMeTpoB paboThl. OBLIMHO U3MEepPEeHUs1 NPOBOASITCA aBTOMAaTUYECKH,
HO HeKoTopble AaHHble (HanpuMmep, BU3yarnbHbIA KOHTPONb 3a HanpaBneHUWeM BeTpa, 3arpsA3HeHue, Koppo3usl, 3ameHa
KOMMOHEHTOB U T. Ai.) MOTYT BpyYHylo b6bITb BBEfieHbl onepaTopamu. B HekoTopbIx criydasx MOXeET 6biTb NONe3HbIM pac-
LUMpeHune Ha ypoBHe 06paboTku nsobpaxeHus.

C.2.2 NpaHUYHble ycnoBus (pucyHok C.1, nyHKT 1.1)

lasoBas TypOWHa OTKPLITOro LKna npeacrasnsaeT coboi Bo3AyLUHO-peakTUBHLIA ABUraTenb. MosToMy Temnepa-
Typa, AaBneHne W BNaXHOCTb OKpyXaloLlei atmocdepbl BAUAIOT Ha apdeKTUBHOCTb M JOCTYMNHY0 pabodyto obnactb
Ha rpadwkax. B 3aBucumocTu oT obnactu npuMeHeHUs rasoBoil TYpOuHbl MOryT 6biTb HEOGXOAMMEI [OMNOMHUTENBHbIE
dusmnyeckmne Benu4mMHbl, 4ToObI MONYYUTH MHEPOPMALMIO O COCTOSIHUM CTaHLMU. B KOHEUHOM cyeTe STU 3HaYeHUS He U3-
MepSIoTCS HEMOCPEACTBEHHO Ha ra3oBoi TypbuHe. BbixogHas MOLLHOCTb, HanpuMep, Ha 3NeKTPOCTaHUMKU MOXET ObiTb
nofyYyeHa Ha KnemMMax reHepaTopa. Takum obpa3oM, aKkcrepUMeHTanbHble AaHHbIe Mo BLIXOAHON MOLLHOCTU MOryT 6bITh
B3ATHl U3 TOMeK reHepaTopa. YacToTa BpalyeHus potopa MOXeET ObiTb onpefienieHa Ha Bany 3a npefenaMm ra3aoBoi Typ-
6uHbl. Ecnn rasoBas TypbuHa NpMBOAUT B AeiACTBME KOMMPECCOP UMK HAcoc, U3MepPeHne aBneHnsl MOXET NPpefoCcTaBUTL
MHOPMAaLMIO O BLIXOAHOW MOLLHOCTM.

C.2.3 TepmoanHaMuyecKkoe cocTosiHue onepauum (pucyHok C.1, nyHkT 1.2)

MoMMMO rpaHUYHbBIX YCIOBUI, Hanaraemblx atMocdepoii U Harpy3Koi, TepMOAMHaMUYeCKoe COCTOSHUE LKNa Typ-
OUHBl faeT nHdopmMaLmio 06 ypoBHe Harpysku, Mo Temrnepartype ropsi4ero rasa, onpefensiowero pecypc KOMNoHEeHToB
ZBUraTens v ropsidero Tpakta. TeMneparypa Ha BXoae B TypbuHy MoxeT 6bITb NorydeHa no Temneparype 1 AaBreHUIo Bbl-
XIOMHbLIX ra30B, TEMMNepaType Ha BhIXOAEe U3 KOMMpeccopa, MacCoBOMY pacxoay TOMnuea u ero Temneparype. BoixogHas
MOLLIHOCTb BbIBOAMTCA U3 T€PMOJWHAaMUYECKUX COODpaKeHU No CTeneHn NOBLILEHUS faBNeHUsi, MacCoOBOMY pacxoay
TOnnuBa 1 aPPEeKTUBHOCTH.

C.2.4 Bbibpochbl (pucyHok C.1, nyHkT 1.3)

BbiGpockl raaoBoi TYpOuHbLI MOryT BbITb cBeieHbl K MUHUMYMY C NOMOLLIbIO CUCTEMBI YNpaBrneHunsi ¢ obpaTHoii ces-
3bl0 KaK pyHKLMA OT 3arps3HeHWi, M3MePEHHBIX B BBIXITOMNHbIX rasax. B obuem, aTo gocTuraetcs 3a c4HeT HeobxoguMoro
KonnM4ecTBa BripbiCka TOMMMBa B BO3AYX B 30HE FOPEHUSI KaMepbl CropaHusa (KOHTPONUPYETCA BbIKMOYEHUEM popCyHOK,
M3MEHEHWEM KONW4ecTBa TOMSIMBA, PErySIMPOBKOA KOMMPECCOPHLIX HanpaBRsaloWwMxX NonaTok U T. n.). Bnpbick Boabl 1
04YUCTKa BBIXITOMNHBIX ra30B MOryT ObITb NPUMEHEHbI B Ka4eCTBe AONONHUTENBHOMO CPEACTBa ANA CHUKEHWUS 3arpsa3HEeHus.

C.2.5 KomnoHeHTbI ABUrarensa (pucyHok C.1, nyHkT 1.4)

MoMUMO TepMOAMHAMUYECKOr0 COCTOAHUA NOTOKa B ra3oBoi TypOuHe criefyeT NpoBepuTb PAf APYrUX BENUYUH,
4yTo6LI 06eCne"nTh HafeXKHOCTL. K HUM OTHOCATCS, NOMUMO MpOYEro, NpeferbHble 3HAYEHNS AN CMa3KN B NOALUINNHU-
Kax (TeMnepaTtypa 1 faBneHne macrna, oceBoii cABur), BUbpaLum NoALLIMIMTHUKOB, TemnepaTypa oxnaxaalowero Bosayxa,
flaBneHne Ha YNNOTHEHUAX ANs NpefoTBpalleHns HexenaTtenbHbIX yTevek, AedopMauun u TemnepaTtypbl CTPYKTYPHBIX
yacTei.

C.2.6 CoxpaHeHue ao npeobpa3oBaHus AaHHbLIX (PUCYHOK C.1, NYHKT 2)

HaHHble, nony4YeHHbIe N3 nokanbHbIX U BpEMEHHBIX CUTYaLMIA, AOIMKHbBI ObITh JOCTYMHEI Mofb3oBaTenaM B Buae dan-
na «TonbKO ANSA YTEHWS», KOTOPLIA obecneunBaeT OCHOBY ANsi aHanu3sa CTpyKTypHol HesonacHocTu. CpaBHUTENbHLIC Bbl-
BO/lbl B OTHOLUEHUA MOLLHOCTM 1 3¢hpheKTUBHOCTM MOTYT ObITb cAenaHbl TONbLKO Nocrie NpUBeAeHNs AaHHbIX K CTaHAAPTHBIM
ycnosuaM (cM. 1SO 3977-2). B onpefeneHHbIX CUTyauusix SKCMilyaTaHT MOXeT ObiTb 3auHTepecoBaH B UCXOAHBIX AaHHbIX
6e3 Hopmanu3auun. 3TO NO3BONSAET, HAaNPUMep, BNOCIEACTBUNA NPUBEAEHNE AaHHbLIX K APYTMM STanoHHbIM yCnosuam. Ha-
npuMep, 4acToTa BpaLleHns N COOTBETCTBYIOLLAsA TeMneparypa oKpyxarolwein cpefibl MOryT 6biITb UCNOMb30BaHb! ANA U3y-
YeHuss BUGpaLMOHHBIX rApMOHUK TOSTBKO 10 MPUBEAEHUS K CTaHAAPTHEIM ycrnoBusM (cM. 1ISO 3977-2 unu gpyroit ctaHgapT).

C.2.7 NpuBeaeHne AaHHbIX K CTaHAAPTHLIM YCNOBUSAM (pucyHoK C.1, nyHKT 3)

Yenosua akcnnyarauum, cBsA3aHHbIe C BLIXOAHON MOLLHOCTLIO M 3hheKTUBHOCTLIO, TpebyloT NpuBeAeHNUs K CTaH-
AapTHbIM ycnosuam (cm. ISO 3977-2). B LienoM koadpdmrumeHTs ocHoBaHbI Ha cTaHfapTHbIX yenosusx ISO (p = 101,3 klMa;
T = 288,15 K; oTHocuTenbHas BNaxHOCTb OKpyXatoLlero Bosayxa 60 %).

Hpyrue ucxoaHele ycrnosus MOryT 6biTb 3HaYUMBLIMK A5 CPAaBHEHWUS HECKOMBKUX ABUraTerneid OHOro U Toro Xxe Tuna
UMK AaHHbIX TOrO Xe ABUraTess B HELUTaTHLIX YCIOBUSIX. B 3TOM KOHTeKCTe MOryT 6bITh YNOMSIHYThHI IPOMEXYTOK BpeMEHN
nocrne BbIKNOYEHNS ANA BO3MOXHOCTU ropsiyero crapta WM HU3Kas TeMnepaTtypa OKpyXaloleh cpefibl U3-3a 0CeBoro
3a3opa.

MpumevyaHue — Cm. Tarke ISO 3977-2.

C.2.8 XpaHeHue AaHHbIX B CTaHAAPTHBLIX YCNOBUAX (PUCYHOK C.1, NYHKT 4)

UTtobbl n3bexaTb NOBTOPHOTO NepecyeTa AaHHbIX, pe3ynsTaThl MOryT XpaHUTLCA Kak CripaBovHble JaHHble (Hanpu-
Mep, MOLYHOCTb, TepMudeckas 3dekTMBHOCTL B ycroBusx ISO). 3To MOXET COKpaTUTb KOMMNbIoTepHOe Bpems Ansa Oy-
AYLUX CpaBHEHWIA.

MpumevyaHue — Cwm. Tarke ISO 3977-2.
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C.2.9 CpaBHeHue dpaKTUYECKUX AaHHbIX U LeneBbiX 3HaueHUI (pucyHokK C.1, nyHKT 5)

NamepeHusi, BbINONHEHHbIE BO BpeMsA paboThl ABUraTessi, onuckiBatoT hakTuydeckoe CocTosiHMe MalnHbel. OTHO-
LUEHUEe 3Ha4YeHUi B HOpManu3oBaHHLIX YCIOBUAX NO3BONSAET ONPeAenuTb CMELLEHNE OT OXUAAEMbIX LIeNeBbIX 3Ha4eHWA.

MpUMepoM MOXET CryXWTb NOTEPS MOLYHOCTW U3-3a 3arpsisHeHWs1 B KOMMpeccope, MOBLILLEHWE JaBleHWUsA 13-3a
3arps3HeHus TypouHel 1 NajeHne BXOAHOrO faBneHns U3-3a 3acopeHuns gunesrpa. 31o obecneymBaeT He TONBKO OCHOBY
L4Ns MOHUTOPWHIa TPEHAOB, HO W YKasbiBaeT Ha NpeacToswme noTpeGHOCTM B 06CyKMBaHUN.

C.2.10 OnpeneneHune TpeHAoB (pUCYHOK C.1, NYHKT 6)

Mony4YeHHble AaHHbLIE TeNepb MOXHO CPaBHWUTL C XPaHUMOI NCTopuYeckoi UHpopmauueil. CpaBHEHWE NO3BONSET
onpegensTs rpafgueHTbl Mo BPEMEHU, SKCNMyaTaLUoHHbIM YacaM, TeMnepaType oKkpyxatoLeil cpeabl, MOLLHOCTU UK 4py-
rMM Benu4YuHaM (HanpuMep, NoTeEPSIM MOLLHOCTY BCIeACTBUE 3arpasHeHus).

C.2.11 OunarHocTuKa (pucyHok C.1, NyHKT 7)

[narHocTnka BEIBOAUTCH U3 CPaBHEHWUS BBIMMCIEHHOMO pesynsraTta ¢ hakTUYeCKUMN JaHHBIMU U faHHBIMU crpa-
BOYHOW BUBNMOTEKM, KOTOPbIE AOMKHBI NOMOMNHATLCA C YBENUYEHUEM OnbITA.

C.2.12 BbiBoa u oTto6paxeHune gaHHbIX (pucyHok C.1, NyHKT 8)

YBenuyeHune asTomaTuaalum o6paboTku AaHHEIX YMeHbLUAeT 06beM faHHbIX Ha BYMaXHbLIX HOCUTENSAX (Hanpumep,
Tabnuuax ¢ undppamu, gnarpammax). C Lenbto obneryeHns AocTyna K 6ase AaHHbIX 4N nocreaytoLleil 06paboTkn Kom-
netoTepom paspaboTka HarnpaBneHa Ha XpaHeHue B LMdpoBoM dopmare.

C.2.12.1 HabniogeHwne

OtobpaxeHune peaynsraTtoB W HabniogeHue 3a pabo4ynMMK YCroBUAMM MOXHO Bbl3BaTb MO 3anpocy AnsA Bbibopa
3HaYeHuid B UNdpOBOIA MK aHanoroBoi hopme B BUAe gmarpaMm Ha aKpaHe Unu nedvaTtHbiX ByMaxHbix konuid. Mpu aTom
3HaYeHus, BaxHble AA 6e30TKasHol paboTkl YCTaHOBKM, NOSBMAAIOTCA aBTOMaTUYMECKW B HENPEPLIBHOM UMW NPEpPLIBUCTOM
pexume ANa nepefadn onpegenstowein MHpopmMauumu onepatopam. JonmkHa nogasaTbca onTudeckas U Npu Heobxoam-
MOCTU aKycTu4eckas curHanmaayus.

C.2.12.2 OT0oBpaxeHune pesynsraToB

MpegcTaBneHne pe3ynsTaToB BbIYUCIIEHWIA MOXET Bbi3blIBATbCA NEPCOHANOM (HanpuMep, BIGOPOM U3 MEHIO) UK
NS cneyuansHbIX Lenen MoXeT BbITb NpeaycMOTPeHO B cneLuanbHbIx popMaTax.

C.2.12.3 3awuTa gaHHbIxX

YTo6bl rapaHTUpoBaTh 6€30NacHOCTb AaHHbIX ANA IKCNNyaTaHTa UNU NPOU3BOAUTENS, MOXET ObITb NpeaycMoTpe-
Ha M3bbLITOYHOCTb B COXpaHeHUW UHdopMaLumn (HanpuMmep, B apxuee kak B SyMaxxHOW, Tak U B 3NEeKTPOHHOW dhopme).

C.2.13 PelueHue o0 Heo6xoaUMBIX AeUCTBUAX (PUCYHOK C.1, NYHKT 9)

C.2.13.1 ABTOMaTH4ecKkoe genctene

JunarHocTuyeckasi cucteMa, OTCNEXMBaloLLas pasBUTUE CUTyaLum (rpajueHT), MOXET 3anpocUTb NPUHATUE pelle-
HWS B aBTOMaTU3MpOBaHHOK hopMe Ansi aBTOMaTM3MPOBAHHOMO BbINOSIHEHUST 3aNporpaMMUpOBaHHbIX peLLeHUi (Hanpy-
Mep, BUBpaLMsa NoALUMNHUKA NPUBOAUT K OTKMIOYEHUIO ABUraTens, BLIOPOCH! BLIXIOMHLIX ra30B MPUBOASAT K U3MEHEHMIO
YCTaHOBKW HanpaBnsiioLMX fonaTok KomMnpeccopa).

C.2.13.2 lNpepgnaraemble AeiicTBUA

[varHocTuyeckasi cucteMa MOXET 3aKIOYUTb, UTO ONpeAerieHHble AEUCTBUS SBNSAIOTCS SKOHOMUYECKU XenaTerb-
HbIMWU, HO He abcontoTHO HeoBXoAMMBIMU. B aTUx cny4Yasx NepcoHan MOXET MPUHATE pelleHne o AeWCTBUAX C Y4EeTOM
pe3ynsraToB AUArHOCTUKK (HanpuMep, NoBbILLEHUE 3PPEKTUBHOCTU NYTEM OHUCTKU KOMMpeccopa).

C.2.14 Pelwuenue o sanucu B 6aHK AaHHbIX (pUcyHOK C.1, nyHkT 10)

Mocne 3aBeplUeHUs1 aHanuaa JOMKHO ObITb NPUHATO pelleHne 0 HEOBXOAUMOCTM BKIIOYEHUS HeobpaboTaHHbBIX
AaHHbIX WNU HOMMUHANBHBLIX 3Ha4YeHuid B GaHK AaHHbIX. OHW MOTYT WCNOMbL30BaTLCH B JarbHellueM Unu NpocTo AOKy-
MEHTUpOBaTL UCTOpUIO COBLITUIA. PelleHne o perucTpauuu B 6aHke AaHHBIX MOXET ObiTb MPUHATO 3KCANyaTUPYHOLWUM
nepcoHanom.

C.2.15 PyuyHoe BMelwmatenbcTBO (pUCyHOK C.1, NnyHKT 11)

MomMumo 3anycka U OCTaHOBKM py4HOe BMeLLaTefIbCTBO B 3anporpaMMUpOBaHHYI0 NMocrefoBaTenbHOCTb MOXKET Mo-
TpeboBaTbCA B crnefyoWmx cryyasx:

- CpaBHeHMWe PaKTUHECKUX AaHHbIX U LieneBbIX 3Ha4eHUi (pucyHok C.1, nyHkT 5);

- BbIBOA U oTOBOpaxeHue faHHbIX (pucyHok C.1, NyHKT 8),

- pewweHue o geirctBuax (pucyHok C.1, nyHKT 9);

- peweHune o 3anucu B 6aHK AaHHbIX (pucyHok C.1, nyHKT 10).

PelweHus B aTux criyyasix MoryT GblTb JOKYMEHTUPOBaHbI C 3aMe4aHUAMU.

C.2.16 baHk paHHbIX (pucyHoK C.1, nyHkT 12)

MpoBoauTCcA cpaBHEeHME aKTUHECKOi CUTyaLun co CNpaBOYHBIMU AAHHBIMU, KOTOpblE NMG0 NOMy4eHbl OT U3roTO-
BUTeNs, NBo OT APYr1x CONoCcTaBMMbIX YCTAHOBOK (3TaNOHHbIE AaHHbIe AOMKHLI ObITh 3aapXxmMBUpoBaHbl B hainax, npea-
Ha3Ha4YeHHbIX TONbKO AJst YTeHUs). [laHHble M3roToBuTENel NPeaoCcTaBAAIOTCA A0 Ha4Yana UCNofb3oBaHUA YCTAHOBKY, a
AaHHble dakTMyeckoi akcnnyartauum 1o06aBnsioTea B npoyecce paboTbl yCTaHOBKM.
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Mpunoxexnue AA
(cnpaBouHoe)

CBeQeHUs 0 COOTBETCTBUM CCbITOYHbIX MeXOYHAapPOOHbIX CTAHOAPTOB
MeXrocyaapCcrBeHHbIM CTaHAapTam

Tabnuya OA1

Obo3HavyeHne CcCbINToYHOTo CTteneHb Obo3HavyeHne N HauMeHoBaHne COOTBeTCTBYHLLEro
MeXAyHapo4HOro ctaHgapTa COOTBETCTBUA MeXrocygapcTBeHHOro ctaHgapTa
ISO 2314:1989 — *1)
ISO 3977-2:1997 — *2)
ISO 13373-1:2002 — *3)
* COOTBETCTBYHOLLWIA MeXrocydapCcTBEHHbIA cTaH4apT OTCYTCTBYET. [lo ero npuHATUA peKoMeHayeTCca UCNonb3o-
BaTb NepeBod Ha pyCCKI/II7I A3bIK MeXAYHapOoAHOro ctaHgapTa.

1) Ha Tepputopun Poccuiickoit Penepauuu aeiicteyeT TOCT P 55798—2013 (MCO 2314:2009) «YcTaHOBKM ra3o-
TypbuHHbIe. MeTogbl ucnbiTaHnii. [puemMoyHble UcnblTaHns».

2) Ha TeppuTopun Poccuiickoin GefepaLmm feitctayer FOCT P 52200—2004 (MCO 3977-2:1997) «YcTaHOBKM ra-
30TypOUHHbIE. HopManbHble YCNOBUSA M HOMUHASBbHBIE NoKasaTenuny.

3 Ha TeppuTopun Poccuitckoi depepalyum feitcteyeT FTOCT P UCO 13373-1—2009 «KOHTPONb COCTOSHUA 1 [ua-
FHOCTUKa MalUuH. BuSpaumnoHHEIA KOHTPOmb COCTOSAHNUS MawmH. YacTb 1. ObLue meToabl».
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