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I'oCT 2536497
[Tpenucnosye
1 PASPABOTAH Poceuiickoii enepanmei

BHECEH Texuxuecknsm cexkperapuarosm Mexrocvoaperesennoro CoBeTa Mo CTAMIAPTHELIMH, MeT-
PONOIHHA M CepTHROMEALIHH

2 TMTPHHAT MexrocviapeTeedHEs CoBeToM MO CTAHTAPTHIALWH, METPOAOIHMA W CepTH(HKALIHM
inpoTokos MNe 1297 ot 21 woabpa 1997 )

34 NPHUATHE NPOroIoCcOBaTH:

H ae sl e o saH e TOCYIAPCTHD FlamveHanianng HaumHED kH ok PRI HE 00 CTUOHAAPTH A0 A
Acepbaiimsanceas Pecnvinma AarocCTaHILAPT
Pecnyhiauea Apsesns ApMIocCTaHIapT
Pecnyinuea Benopyeons lMeceranpapr Benopyccun
Pecnvinneka Kasaxeran [occranpapr Pecnvbunkn Kasaxeran
Kuprusceas PecnyBnuka Kupruscranmapr
Pocomiicxan Menapanis Nvccranpapr Poccin
Pecnyfnmea Tansmeneman Tamsn s roee TR IEET
TyprsmeHncTan [napHaA roCYQapCTRESHHEN RECIEEURE T VPEMEHNCTAHE
Vipauna locerannapr Yepanim

3 NMocranomnenunes DocyiapcTeeHHoro KoMmuTeTa Poccwiickoft @egepaumy mo craMoapTHIamHM,
METPOUIOTHM W cepTHdmkauun ot 17 centabpa 1998 r. MNe 352 sexrocyiapcTReHMARA cradaapt

MOCT 23364—97 ppeged B AelcToHE HENOCPEOCTREHHO B KAYSCTEE TOCYIAPCTREHHOID cTaMaapTa Poccwii-
croii hepepaunn ¢ 1 oo 1999 1

4 BIAMEH I'OCT 2536488

€ MINK HManarenscteo cravaapros, 1998

Hactodimil cTasiapr He MoseT DLITE MOIHOCTLE HIH YACTHYHO BOCTIPOHIBEISH, THRPLEHMPOBAH U

PACTIPOCTPANEH B KaA4YeCThE O(HUHANEHOTO HidZaHMA Ha TeppuTopid Pocouiickoii @enepauwn Bes pazpe-
wenus Noceranpapra Poccur
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M E KT OCVY 1APCTUBEHH b H C TAHIIAPT

AI'PEFATHI NAPOTYPEHHHLBIE CTALIHOHAPHBIE
Hopvu puipansy onop saIonposoios @ obmpe TPeHOBANHA K NPOBEIEHHI WIMEperHil
Land-based steam murbine-generator sets.

Evaluation of machine vibration by measurement on non-rofating parts and general requirements
for the messurement of vibration

Jara geeaennn 1999 —07—01

1 OBJACTE IIPHMEHEHHA

HacToamuil cTaHIapT pacnpocTPEHAeTCA HA CTAUHOHAPHLIE NAapOTYPOMHHLE ArPeratsl (Ia0eg —
Typhoarperatel) MomHocTeio Gonee (0,5 MBr v paboueil yactoToll spamenua 25 w 50 ¢ ' (30w 60 ¢ '),
COCTOSAMME WT TAapoEoi TYPOMEHE, CHHEXPOMHOD MEHEpaTOpd B BOAOYIHTE TN,

CTannapr VETaHARIHEIST HOPMEL BHOPALHKE OMOp EAONpORsIol TYPOoarperaton, NPpHHHMasMEIY B
SECTUTYATALMED [IOCTE MOHTAKA B HANGIAUIMNCH [ JKCIIVATALNN B TEMEHNE BCero CpoKa Cavabn {Browasn

NepHOIL NOJKOHTPMUIEHGH 3KCIVIVATAUHK TIOCTE peMoHTa). a Takke obuwine TpeboBaHna K NpOReReHHIO
HIMepeHHH BHDpauMH.

CTangapT pacnpocTRAHEETCH TOTBEED HA MEXAHHMECKHE Kolefanns Onop BELIONPOBOI0E B IHANAZ0HE
qactoT or 10 oo MK o w ge pacnpocTpaHAaeTed Ha aEVCTHYECKYI0 JHEPTHID, HATYVYALMYI OTAETLHEIMH
EHOPHPYVESLHME 2TeMEHTAMHE TYPOOareraTom.,

Mpuwmseyanne— lpn kontponse BROPEUAOHHOTO COCTORHHA TYPOOAIPEraTa JONOAHKTEIEHD MOTYT DETh
MO BSOS HE PE3YALTETE HIMepeHdil Brdpauun sonposodd 8 coorsetcrenn ¢ DOCT 271635,

2 HOPMATHBHLIE CCBLIIKH

B HacToALEM CTAHAAPTE HCMOUILIOBAHEL CCLUIKH HA CReIyIoUHe CTAHIART::

MOCT 2434680 (CT COB 1926—79) BubGpauna. TepMUHEL M ONPe1eIeiid

MOCT 2716597 ArperaTil napoTypOMHHEIE cTauHoHapuble, Hopui nHOpalni BATONPOROOOE M
OOIME TPEDOBANHA K NpoEEIeHMo HIMepe i

MCT UCO 2954—97 BufGpanma MAlMH ¢ BOSEPATHO-MOCTYTIATENLHLIM H BPAIUATENLHBIM TRHKE-
HHes. TpefoBIHHA K CPENCTRAM HIMEpPeHHN

MOCT HCO 10816-1—97 BubGpauna. KouTpodk COCTOSHMA MALIHH 00 PeIvILTaTaM HWIMepe i
EHOPALIHH HA HeBpaluaumyxca Yactax. Yacte [ ODume tpebopanns

3 ONPENEITEHUSA

B cranzapre npiesens TepMuae mo FOCT 24346 w MOCT HCO 10816-1.

4 HOPMHUPYEMbIN [MAPAMETP

BubpatoHHoe COCTOAHKE TYPOOARPEraTa oUeHHBAWT N0 Pe3yiLTaATaM MiMepeHHi cpelHers Kpajil-
PATHYECKOTD IHAYEHMA BHOPOCKOPOCTH ONOP BAAONPORAIA B IManasoie vyactor ot 10 go OO D (v, | b,
a Takae B aManazope vactot or 10 o no nodgonuusl padbouell 4acToTi BRAWEHHA TYpOHHLL § [v, |
(10 e f/2)] npH KOHTPOIE HEIKOYACTOTHOH CoCTARNAILEN Babpany. OCHOBHEM HOPMHPYEMEIM
AApAMETPOM, M0 KOTOPOMY ONPSIeanT MPOIEAHTEIRHOCTE JonycTHMol pabotel Tyvploarperara o
VETAHOBHBILEMCA peaume (o B 1), AWBeTCA MAKCHMATLHOE JHAMYEHME V, . [0 BCEM TOMKAM M HANpan-
JEHHAM HIMEPEeHMH, ONpeleneHHbIM B COOTBETCTBHM ¢ pazieon 6.

Hasanne odmmmansaoe
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Cpenyee KBAIPATHYECKOE IHAYEHHE BHOPOCKOPOCTH B AHANAIDHE YACTOT HIMEPEHHA V, ONPeleldioT
g cooTeeteTeid ¢ FOCT MCO 10816-1 no dgopsyne

v, = Vo ‘I'rnﬂ ndr-
1

rae v — BHOPOCKOPOCTE B AHANAI0HE YAcTOT HiMepe il Kay (hWHKUHA BpeseHH [
= nepron BEGopEH, KOTOPEH 10med no kpafiel sepe Ha nopagok NpesbiuaTh mepHo
M0DONe W3 OCHOBHBIX YACTOTHELY KOMTIOHEHTOE Wi,
COoOTHOWEHHT MERIY PATIHUHEMA NMADEMETPAMH BHOPAIAR W CNocobbl ONpedeiedHds cpendero
KBAIPATHYSCKOMD IHAYeHHH BHBPOCKOPOCTH N0 PEIVIETATAM HIMEPCHHA CeKTPa BHODOCKOPOCTH, BHORO-
AepeMellieHis WM BHEPOYCKOPEHHA NMPHECIeHLL B NPMI0KEHNN A

Mpuwwseysas e — CpegHes KEIPATHYSCKDE IHAYCHHE BHOPOCKOPOCTH B IUMPOKOM THAMEMWHE SUCTOT
HENRETCR O00DIEHHON SHepreTHueckol xapakmeprcTHrOil Typhoarperata 1 8 BUbWIAHCTRS COVEBEE  Q0CTHTOM H
HEASKHD ONPEIendeT ere Bnbpaunosioe cocToaHne, B cnosnpy cnyuanx M ocobulx Posisdox paboTsl HaMepeHnsH
CPEAHErD KBIAPEATHYECHOID SHIMEHHH BHOPOCKOPOCTH HE MOIYVT JAMEHHTE HIMCPEHHN APYINX BAXKHBIN, HO He
HOPMHPVEMELX [MAPAMETROE, HAMPIUMER paiMaxs BHDpOnepemelleH i, HANTPARKEEHNT B COBOMHETEIBHEX WIEMEHTEY I
.. HeoBxomumosTh WaMepesnil THKIY NAPEMETPOE ONPEIEASEIT (10 PEIVIETATEM CITEUHLTEHEL MOS0 HHIE.

5 CPEACTBA H3IMEPEHHIA

5.1 Hasmepars o pericTpHpoBaTh DapaMerphl sHOpauny TYpooarperaton CIedyveT ¢ MOMOUER CTALM=
OHAPHEX MHOTOKIHATEHLX CPEICTE HIMEPEHHH 108 HeNPepHbuond KOHTPOIS BHGPOCKOPOCTH OIop
ELONPoBoIon. JOMyVCKIeTCH JOMOTHHTENLHO KOHTPONHPOBATE BHOpaue Typhoarperaton Nepedo HbslMm
CPEACTEAMM HAMEPEHHI, B TOM YHCTe LA IVOIHPOEIHHHA HIMEPeH i, ooVIUecTRAEHHLIN CTALHOHAPHEIMH
CPEACTEAMMY HAMEPEeHWH, ¢ HeNLD MOBLICHTE HAISKHOCTE KOHTPOIS GHOPALIHK.

5.2 B cocras cpeocTs HIMepeHHH BYoOdT JaTYHKH BHOPALHE, NpeodpalonaTe/ Il CHIHATOR, YCTpoH-
CTEL JUTA CUMTRBAHMA M perdcTpaudd nokasaduil, [peobpalosaTe Tl CHIHATORE J0EHEL COOepEATL
AETERETOPE CPEIHETD KBAMDATHUCCKOTD THAMCH M.

Mpowmwe s w o e — Wl gouepimeisisg npUSopoR, HE COLSPEEIIIHE TETEETOPE CPeIHerD KEUIpaTH-
YECKOITD THAYEHHA, MOMET ORLIATECH TPAIYUPOBIHHONA N0 CPeIHHM KBEIPEATHYSCKHM SHEYSHUAM, MOIYYEHHBIM L8
CHHYCOMAATEHOM cHrmmna, s aoecnoaedns ownbdok HeobxonHMo 00pAauETE BHEMEHNE HA cnocol obpaboren
CHIHILTE, Pealiivesbiil TaHHBMH CPEICTEIMN HIMEPeHIL

3.3 CpeacTea HiMepe A J0/&HE COOTRETCTEOBATE Tpebonammam [OCT HOO 2954 i odecnedHEaTE
HIMEPEHHA CpedHero KBAOpaTHYECKOrD HAYeHHA BHOPOCKOPOCTH B CODTRETCTEHH C 8.3 B AHANAI0HE, [0
kpaiineil mepe, ot 0,1 oo 11,2 mamct,

34 dna KoHTPOAA HHIKOYACTOTHOH BHOPALMH DOMOAHWTEIEHO HCIOILIVIOT HHIKOMACTOTHEIR
PULTP ¢ YacToTol cpesza, papdol moaopuHe pabodyell YACTOTEl BPAlLeHHA TYPOHUHLI, H KPYTHIHOH crnaga
AMIUIHTYIHO-YACTOTHOH XapakTepHcTHRl He senee 48 nb/oktasa.

6 TOUYKH H HAIIPABJIEHHA M3MEPEHHIA

.1 BuGpauMio clenveT HIMEPATE Ha BCeX ONOpIx BATOMPOROAA B TPEX BIAHMHO MEPTEHIHKVIAPHBEX
HATIPARIEHHAX, BEPTHKAIEHOM, TOPHIOHTLILHO=-TIONEPEYHOM H TOPHI0OHTLILHO-0CEROM 10 OTHOLIEHHID K
OCH BPAIEHHS BLIONPOBOLA.

Mo coOrfacoBaHMD C 3AKATYHKOM JOMYCKICTCA He NPOBOIHTL HIMePeHHN ropH3OHTANTLHO-00EBRX
COCTARTARMWAY TYPOOArPEraTon MOWHOCTEI MeHee 200 MBr.

6.2 opHIoHTATEHO-NONEPEeYHEE H TOPHIOHTATEHO-0CEBEIE COCTARTAKINNE BHOPALIMH HIMEPAIOT Ha
YPOBHE, BOIMOKHO Doslee DJIHIKOM K OCH BPalllgHHs BATONPOBOIA, MOCEPEIHHE ONOPHLIX MOIHITHHKOS
Mo OIHY CTOPOHY OT MPOIOILHOR OCH TYPOOATPErara B COOTBETCTEMH C PHCYHEOM 1.

AaTyHKH 118 HIMEPeHHA FOPHIOHTANLHO=MONEPEYHON M TOPHIOHTANLHO=-0CEROH COCTARIA KILIWX
BHOPALHH KPEMAT K KOPIYCY NOIIIHIMTHAKA HIH CHeUHATEHbIM YCTAHOBOMHBIAM TUIOLGIKAM, HE HMEIOILIHM
PEIOHAHCOE, ETHSIOWIHX HA PenILTaThl WIMEPeHHH (OPHMEHTHPOBOUHO, B IHAMAZOHE YacToT OT 3 10
2300 Tu), ¥ %ecTKO CRAZAHHEIM ¢ OTOpoi, B HENOCPeACTEEHHOH DIHIOCTH K MOPHI0OHTLTEHOMY PATLEMY.

6.3 BeprHEanbHyo COCTARTHIOIWYEY BHOPAIHH HIMepioT Ha BepXHel YacTH KPLILWKH DoJHnHHKa
HAD CEPeHHON ero UTHHBL.
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Ecnm pepxHas YacTh KPRILIEH OIIHTHEED ‘ 4 ‘ Y
HE MMEeT XeCTKOH CBAIW C MOSIHITHHEOM HIH

APYTHE KOHCTPYETHEHLIS TPHYHHLL [OPeraTcTeVIOT
VCTAHOBKE AATHHED, TO BEPTHEAILHYIO COCTARIAK-
WYEr BHOPALIMH A0ONYCKASTCA HIMEPATE TaM Xe, roe H ﬂ
H OCTANBHEE COCTARHIMME KAk vEalane & 6.2).

N P‘(
A

7 YCIOBUS [IPOBEIEHHSA |
HM3IMEPEHMI X

7.1 Koutpodk BHORALASHHOTO COCTORHHARA
TYphoarperaTon Ma COOTBETCTENE HOpMaM BHOpa-
LHH, VCTAHORTEHHBLIM HACTOMIIHM CTAHIARTOM,
NPpOBOIAT 0 PeIVILTATAM HIMepeHHl, BRlITOIHA-
EMBIX NpH pabore TYPOOarperaron B YCTAHOBHE- d
EMCA PeRHME. l Yl .

YOTaHOBHBIIAMCA CYMTAMT PedMA, NP KO-
TOPOM  KOHTPONHPYEMLIE  SECTUIVATALWNOHHLIE
NAPAMETPLI COXPAHAIDT MPH JaHNOH HAPYIKE No=
CTOHHHEE IHAYEHHE, 4 THAYeHHA MPpOYHY Tapa- X z
METPOR  PEEMMI  HE BRINOIAT MPH 3TOM 53
pertaMe HTHPOBAHHEE TTPeleik.

Adna comyviaes, KOria no yoooBHAM 3KCTUIYa-
TAUHH TYPODATPEraTa YCTAHOBHEILHACH pPeaiin, £ X
KAK NPABHI0, He 1I0CTUIReTCH, BHODAUHOHHOE CO-
CTOSHHE TYPOOArPEraTa oUeHHENOT N0 pemnikTa- N
TaM HaMepenuil o pexude HaMbonee XapakTepuodl
FLATY 3R

7.2 [lpy kouTpoie GHOPALIMOHHOTD COCTOR-
HMH, KPOMe PeaviLTATOR HasMepeHMi, AomHL Pucysox 1 — Touky HIMEPEHHA KOMOOHEHTOR BHEPELNK
ﬁl-n.ITh 3APETHCTPHPOBAHEL HH OricpaX riolimiimHHEOH

= OaTa HiMepeHHH, sy THU B HaHe-

HOBAHHE ORPralMIaLEl, OpoBOIHGIIHY HIMEPeHHA,

= MapaMerphl pabouero pesMHMa TYpDoarperaTa, npl KOTOPOM NPOBOIISTN HAMepeHHT | 3IeKTRHYec-
Eas HANPYIED, YacTOTa BPAEHHA. NAPAMETPR CBEXErD Mnapd, JapleHMe B KOHISHCATOPe (Ha BLIXIOME),
TOK pOTOPa MeHeparopa i T.0.];

= CXEMa ToYeK M HanpapieH i MasMepe A BHDpauHM;

- HAHMEHOBIHHE CPEACTE HIMEPEHHH FHOPAUHHE H 1474 HX [MOGEPEH.

F— meprasinsiuf cosMnaiesT, X — OOmepauHel KOs ROHEKT,
F — poepdit KDMIGHZHAT

¥ HOPMbl BHBPALIHHA

. lHopyE BHOpAUHA OMOP BATONPOROOA 1NH OUEHEH BHOPALHOHHOrO COCTOAHHA TYpDoarperara &
COOTHETCTEHM © 6.1 mpueeaeHsl B Tabauue 1.

Taawupa I

MuakcawaierDe ChEades ERLIPITHUECKSE SHAUMEHNE |Ii|1-|‘|1-“-i.'h.|.'lF||:ll."|:|L.
i |:}I'Fﬂ\!l||:'|.I.'|||1ﬂ HEil SKCIL YaTAL HEY
MM T :
Ao 4.5 bBes orpasmsaeH i
Ca. 4.5 o0 7,1 He Gomee 30 oy
Co. 7.1 ao 11,2 He toures 7 cyr
Ca. 11,2 He ponyvesseres

Yeasauwnyw B Tafidue | ApodoEATERHOCTE JOMYCTHMOR padors Typdoarperata ¢ nossie HHoi
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BAGPALMEN ONOR BATOMPOBOAA OTCYHTEIEMIOT ¢ MOMEHTA NMPEeBLILUEHNA COOTRETCTRVIOWER nopye, B oTH
HE CPOKH DO HLL DETE OPHEATE Mepid Mo CHEeHHI0 BHOpInnn.

[MosMMMO KOHTPWIA BHOPALHE B YCTAHOBHMBIHEMCH PeXHMe paboThl nmo 7.1, NpoBoodaT HisMepeHis
HOPMHPYEMOMD MapaMeTpa Mpd HeYCTAHOBWBLIMXCH pexHMax patoTil noa varpyvakod. Pasuoobpasie
HEYVCTAHOBHBUIMXCH PERHMOB LTA PAITHYHLIX TYPOOArperaTtor He NOIBoReT ONpeIeinTh A8 HUX eIHHLE
HOPMED BHOpauud. OIHaKo NPEBLILIEHHE HOPMHPYEMBIM TAPAMETPOM IHadeHuda 7.1 wMwmc' MOKHO
PACCMATPUBEATE KAK MOBOI LA NPHHATHS MEpR N0 CHMASHAD BUDPALMK, 1a%e eclH B YCTAaHOBHBILEMCH
PERHME erD JHAYeHHEe He npensimaet 4.5 wuc ',

8.2 lpuesya TypOOArPEraToOR B JKCILTYATALIMIO NMOCHe MOHTANA JONYCKAETCH MPH IHAMEHMAX V., .
He Nnpepsiuaomx 2,8 My-c— ' 1N BepTHEATLHON 1 nonepeyHol BMOpalMyt onop sutonposeda ¥ 4,5 smu.c !
A8 OceBOl COCTARIAINMEN BHOPALHA; NOCNE KAMHTATLHOMD PEMONTA — MIPH SHAYEHHAX ¥, . HE TIPeBhi-
WMy 4.5 My-c~ ' N0 BCEM HANPARTEHHAM HIMepeHHi.

.3 CHcTesa TUHTE 10 TPEIeTEHOMY YPOBHID BUOPANHK J0NEHA BLITE BEIOUEHA NOCTOAHHO W
HACTPOSHA HA OTENOMEHHe TVPOOATPEraTa NpH SHAYEHHH HOPMUPVEMOTO napaderpa 11,2 ma-¢™ ' Hesann-
CHMO OT PEEHMA ero paboThl (VCTAHOBHBINENOCA HIH HEVCTAHOBHELWEroCA).

84 B choyuae, echid MNpH KOHTPOIE HHIKOYACTOTHOH BHOPAUMH TOMYMeHBl 3HAMEHHMA W,
(10 o/ 2), npepsimawmuipe 5 MAM-CT ', BOTKHE GRITE IPHHATEL MEPE M0 €8 CHHKEHHID.

4.5 [lpH OIHOBPEMEHHOM BHEIAMHOM H HEODPATHMOM HIMECHEHHH 3HAYeHH v, JUTH KAKHX-THOO
COCTARIAIIIEY BUOPALHA OBV ONOp OOHOMG POTOPRA, OBV CMEeRHLIX ONop MAM J0VX COCTARTAKNIHX
BHpalHH odHol onopsl Ha 10 smy-c™ ! 1 Gosee oT NG00 HAYANEHOTO YPORHA OOCTKHE GLITE NPHHATE
OMEPATHEHEE MEePd 1A BRIECHEHHA APHYUMHE TAKODN MIMeHeHHA, KOTORES, MPH HeOOXOIHMOCTH, MOTYT
BETIOYATE B cedd oCTaHoR TYpOOoarperara.

4.6 [Npy BOIPACTAHHH HA CPARHHMEIY PEXHMAX IHAYEHHA V, 108 10600 KoMnoHeHTa srGpams
QIHOH M3 ONMOP BANONPOROSA Ha 2 MM-c~ ' 33 mepyol 40 TPeX CYTOK HWAH eT0 YBENH4eHHH Ha 3 aac—'
HEFABMCHMO OT MPOIOEKHTEIEHOCTH BOIPACTANMA T0/EHE OLITE NPUHATE ONepaTHEHEE Mepbl 1715
BLIATTEHHA MPHYHHE, KOTOPLIE, MTPHA HeobXoIHMOCTH, MOTYT BEIOYATE B Cceld ocTanos TYpooarperara.
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TTPHTOXKEHHE A
{ChRpaaas e}

PACHET CPEIHEDND KBAOPATHYECKOID 3HAYEHHHA BHEPOCKOPOCTH MO PEIYALTATAM
HIMEPEHHA CIEKTPA BHEPALIHH

B cockrpe snOpannn CpeIHMe KEUIPATHMECKHE SHEYCHHA BHOPOYCKOPEHINE, BHDPOCKOPOCTH WK BUGpOmepe-
MEILEHHA B -0 YIRO0N NOIOCE YACTOT, ONPSIeIneMol Cnekrpaibibiy paipeuicsEnes (COOTBETCTHCHHD &, , W, . §, . =
=1, 2, ., ), SENHETCA YHEURAME YIos0d yactorel (o, . oy, ... o). Econ 8 pesyasmare aHanHia cnextpa B
MPEOEEAN AHANTAS0HE SACTOT HAMEPEHHE MOy HeHE CPEIHNE KBAIPATHHECKHE JHANMCHIA BRDPOCKOPOCTH ¥, ¥, | .y ¥, .
HHEP!L‘IIIEP:LH:LIJ.I:HH.H S, 8pe e o 5 HIH BHOPOYCKOPEHMR @, 4, ... . @, TO CHAMHHOS C HUMH H NHPELETEPH JyRmes
poneDaTensHEE Npouece CpeaHed KBRIPETHHECKOE IHAMEHHE BRDPOCKOPOCTH B0 BOEM THANAIOHE HACTOT WAIMEPeHW
MEEET DRITE PECCUMTAHG N0 Jpayae

v,= | a foy |+ aylo P+ s | adw, P =
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FonoueBEIE CA0RA! NAPOTYPOHHHEE ATPEraTH, COCTOAHKE, BAIONPOBOALL, ONORE, BHOPALHA, WIMEPEHHA,
KOHTPONE, HOPMES
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