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Lenv uccnedosanus — visiEHIE PUCKOS NPOYECCA NPOBEOCHUs MEMPOIOULECKOU IKCNEPMU3bl HA OCHOBE UCNONb308AHUS Me-
MOO08 MEHEeONCMEHmMA Kavecmea OJisi NOGLIUUEHUS €20 Pe3yIbMAMUEHOCIU U pa3pabomKa Ha Mol OCHOBe MePORPUSMULL NO
VAPABNEHUIO BO3MONCHOCIAMU PA3GUNUSL OPSAHU3AYUT, AKKPEOUNMOBAHHBIX 6 001acmu o6ecneueHus eOuHcmea usmepenuil. B pam-
Kax uccne008anus npoeedena OYyeHKa npoyecca MempoioesutiecKkol SKCnepmu3ol OOKYMEHMAayuu cucmem 2a3ocHabcenus (na npu-
mepe npoyecca « Popmuposanue 3amedanuii K npoOeKmHoU OOKYMeHmayuuy) KaK Haubonee puckosoz2o, no MHEHUIO IKCNEPMOS.
C ucnonvzosanuem OUaepamMmvl «PULUHA — PE3VILMAM» UOEHMUDUYUPOBAHBI PUCKU UCCTIE0YeMO20 Npoyeccd, d MaKdice 8vlasie-
Hbl UX NpUYUHbL. B Kauecmee KOpEHHOU NpUUUHBI OMMEUEHA «HEGHUMAMENbHOCMb dKcnepmay. TIpumenenue memooa «2aicmyk-
0aboUKa» NO360ULO BLICIMPOUND CYEHAPUU PA3GUMUSL PUCKOBLIX COObIMUL, AHANU3 KOMOPLIX NOMO2 NOOPOOGHO paccmompemy
NPOAKMUBHOe YNpasienue PUCKamu OpeaHu3ayuy U KOHKPEmusuposans munsl 6apbepos, CHUMCAIowUe 6epOImMHOCHb ONACHO20
cobvimus. B yensx udenmughuxayuu 603modicHocmenl opeanuzayuil, akKpeOumo8aHHvix 6 obracmu obecneuerus eOUHCmea uzme-
penuli u 8vlbopa cmpameuu pazeumus, UCNOIL308AH MeMo0 cmpame2uiecko2o nianuposanus, uzeecmuolii kax SWOT-ananus,
u cocmasnenvl mampuyvl 8o3modcnocmen. Tax Kax cpeOu OCHOBHBIX NPUHUH BO3HUKHOBEHUS! PUCKA npeodnadaem yenioseqecKull
gaxmop, cmpamezuu 6 obnacmu pazgumus NEPCOHANA OP2AHU3AYUU OOIICHLL DbIMb Peanu306ansl 6 nepgylo ouepeds. Paccuuma-
Hbl UHMESPATbHblE OYEHKU KOHKYPEHMOCHOCOOHOCMU U Onazonpusmuocmu eHewnell cpedvl. Ha smoii ocnose paspabomanvl
cmpamezuy peazuposanus Ha Yepo3bl NPU BbIAGNEHHLIX CIAOLIX CMOPOHAX U UCNONb306aHUU 603MONCcHOCmel. Onpedenenvt 3 suda
cmpamezuu peasuposanusl: ycuieHue (6HeopeHue HOBbIX BU008 OessMeNbHOCU 8 0bnacmu obecnedyerus eOUHCMed uUMepeHuil),
npunsamue (pazeumue Yu@dposvix MexHoI0SUll U ABMOMAMU3AYUY) U UCNOTb308AHUE (NpUBLeUeHUe KEATUPUYUPOBAHHBIX MOTOObIX
cneyuanucmos). Paspabomanvl KOHKpenHbie MEpOnpusmus noo OaHHble Cmpameuu.

KawueBbie cjioBa: PUCK-MCHC/DKMEHT, METPOJIOTHYCCKAass SKCHIEpTH3a, Auarpamma I/ICI/IKaBLI, MCTOJ «I‘a.HCTyK-6a60‘{Ka)),

SWOT-anamus.

BBenenue
WCKH SIBJISIIOTCS HEOTHEMIIEMOM 4YacThio Jies-
TEJIFHOCTH JII00OH OpraHM3allii ¥ MpeAcTaBiIs-
I0T cO0OH COOBITHS, KOTOpHIE MOTYT CEphE3HO
TIOBJIMATH HA JIOCTIIKEHUE MOCTAaBICHHBIX enel. [Tons-
THE PUCK-MEHEPKMEHTa HEePa3phIBHO CBS3aHO M C Ief-
TENBHOCTBIO OpTaHW3aluid, padoTammMxX B 00JIacTh
obecrieueHNsl €QUHCTBA U3MEPEHUH, TaK KaK 4acThb Mpo-
1meccoB MetpoJiorndeckoro obecrieuenus (MO) coxep-
AT BEPOSITHOCTh BO3HUKHOBEHMSI PHCKOBOTO COOBITHS,
CBSI3aHHBIC C ONIMOKAMH WU YEIOBEUYCCKUM (HaKTOPOM,
HampuMep: oTka3 cpeacts uzmepenuii (CH1), nposeaenue
HeI0CTOBEepHBIX M3MepeHuit CH HeyTBEep)KIEHHOTO THIa
u gp. [1-3]. IloaToMy BOIpPOCH! yIpaBIEHUS PUCKAMU
paboT Mo METPONIOTHYEcCKOMY OOECIICUEHHIO SIBIISIFOTCS
aKTyaJIbHOHM 3ajauell JJisl opraHM3anuid, padoTalomMX
B JaHHOW cdepe. M3ydeHne HaydHBIX ITyOIHKAIAN
B 00JIACTH YTIPaBJIEHUsI PUCKAMH IPOLIECCOB METPOJIOTH-
yeckod skcnepTu3sl (MD) mpoaeMOHCTPHUPOBATIO, UYTO
JIAHHBIA BOTIPOC MPOpaboTaH HEAOCTATOUHO [4—06].
IIpouiecc METPOTOTrNYECKON IKCTIEPTU3BI MPOESKTHOM
JOKYyMEHTAI[MH CUCTEM I'a30CHA0XEHHs OCYIIECTBIAET-
Csl C LIeJNbI0 00ECHeUnTh €JMHCTBO U3MEPEHUI U COOT-
BercTBUE TpeboBanuit HJ] B cdepe yuera snepropecyp-

coB P®. I'a30Bas NpOMBIIIEHHOCTh SIBISETCS OCHOB-
HBIM CEKTOPOM TOIUTMBHO-IHEPreTUYECKOTO KOMIUIEKCa
P®. Ot ycrenrHoro ¢hyHKIIMOHUPOBAHUS 3TOH OTPACIU
3aBUCHT 3((HEKTHBHOE YIOBICTBOPCHUE BHYTPEHHETO
W BHEIIHETO CIIpoca Ha ra3, 00eCIeUYCHHE BaFOTHBIX
Y HaJIOTOBBIX MOCTYIUICHWH B OrO/pkeT cTpaHbl. He Me-
Hee BaXHYIO POJIb 3Ta OTPacih UTPaeT B 00ECIICUeHUH
JHEPreTHYECKON 0e30M1aCHOCTH M MOJUTHYECKUX HHTE-
pecoB Poccum.

HanexxHocTe 1 0€30I1aCHOCTE CHCTEM Tra30CHaOXKe-
HUSI TECHO CBf3aHa C KauyeCTBOM HX CTPOUTENbCTBA
W Mcnonb3oBaHus. B Hacrosimiee Bpems s obecrieve-
HUs TpeOyeMoro ypoBHS KadecTBa OCHOBHOM ymop nena-
€TCsl HA UHTCHCU(HKAIIAIO W COBEPIICHCTBOBAHUE METO-
JIOB KOHTPOJIS, TO €CThb Ha BBISIBICHHE OTKJIOHEHUHA OT
TpeOOBaHUH HOPMATHBHBIX JOKYMEHTOB. KadecTBo 1po-
eKTHOW OKYMEHTAIlMH CHCTEM Ta30CHA0KEHHUS HrpaeT
B 3TOM IPOLECCE 3HAYUTENbHYI poiib. s opranusa-
[UH, IKCIUTyaTUPYIOMNX CHUCTEMBI Ta30CHA0KEHUS, TO-
BBIIICHUE KaueCTBA IPOEKTHON JOKYMEHTALlMU O3HA4aeT
CHMKEHHME HEIIPOU3BOJCTBEHHBIX 3aTpaT Ha IMOCIIELYIO-
LIIUX CTaAUSAX JKU3HEHHOI'O LUKJIA: CTPOUTENILCTBA, IUa-
THOCTUKHA M PEMOHTA, a TaK)Ke CHIDKEHUE aBapuil U MX
MOCTIEICTBUM B Ipoliecce HKCIUTyaTallM, IMOBBIIICHUE
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0€30TKa3HOCTH, JOJITOBEYHOCTH M DKOJIOTHYECKOH O€e3-
OITACHOCTH OOBEKTOB CUCTEMBI Ta30CHA0KEHUSI.

L]env nccnenoBaHus — BBIABICHHE PHCKOB IpoIiecca
MIPOBEACHUS METPOJIOTHYECKONW SKCIEPTU3BI Ha OCHOBE
HCTIOJF30BaHUS METOJOB MEHEKMEHTA KauecTBa U pas3-
paboTKa MEPOIPHUSATHI 110 YIIPABICHUIO BO3MOXHOCTSIMU
pa3BUTHs OpraHu3anui, aKKpPeIUTOBAHHBIX B 00JacTu
oOecricucHHs SAUHCTBA W3MEPEHUH, C IEIbI0 MOBBIIIC-
HUS KOHKYPEHTOCIIOCOOHOCTH.

Martepuajbl 1 METOABI

Ha ceroansimnuii eHb B Halleld CTpaHE W MHpE
B 1I€JIOM pa3paboTaHO OOJIBIIOE KOJWYECTBO CTaHIap-
TOB, KOTOPBIC TEM WJIM MHBIM 00pa30M 3aTparMBarOT BO-
IIPOCHI, CBA3aHHBIC C MCHEIKMCHTOM pHCKaA, U HUCIIOJIb-
3YIOTCSI OpraHU3aIUAMU JJI1 BHEAPCHHUS PUCK-OPUCHTH-
POBAaHHOTO TOJXO0/IAa B CBOCH JCSITEIBHOCTH.

B ®enepansHoM 3ak0HE «O0 00CCIIEYCHUN STUHCTBA
HU3MEPEHHUID» METPOJOTHUYECKasl SKCIEPTH3a pacCMaTpH-
BaeTCs Kak OfHa u3 (OpM TOCYJapCTBEHHOTO PETyIHPO-
BaHUS B OO0JIaCTH OOECIIEYeHHUS EOMHCTBA HW3MEPCHUH
1 SIBJIIETCS YacThio KomIuiekca padot mo MO [7-9]. MD —
aHaM3 M OIICHKAa NPaBWIBHOCTH YCTAHOBIECHHUS U CO-
OJIIOJICHUST METPOJIOTHYSCKUX TPEOOBAHUN MPUMCHU-
TEJBHO K 00BEKTY, MoABepracmMomMy skcrepruse [10].

Jlo HacTosIero BpeMeHH OTACIBHOTO HAIIMOHAIBHO-
o CTaHJapTa, OIPEICIIONICT0 MOPSIOK IMPOBEICHUS
MD TexHHYeCKOW NOKyMeHTauuu, He Obuto. B 2023 r.
npuka3oM Poccrannapra yreepxaeH crangapt IOCT P
8.1024 «['ocymapcTBeHHas! cHCTeMa OOECIICUCHUS SINH-
CTBa M3MepeHuil. MeTposoruueckasl IKCepTU3a TEXHU-
gecKol mokymeHTarud. OCHOBHBIE MONIOKeHMs». OqHa-
KO JEHCTBYIOIME paHee PEeKOMEHAAIMH MO CTaHAapPTH-
sanuu (Hampumep, PMIT 63-2003 «['ocymapcTBenHas
cuctema obecriedeHus eMHCTBa n3MepeHuit. Odecmeue-
HUe 3()(PEKTUBHOCTH M3MEPEHHH NPH YNPaBJICHUU TeX-
HOJIOTHUECKUMH TpolieccaMu. MeTposiorndyeckas 3Kc-
nepTh3a TEXHUYECKON JTOKyMEHTAIMU») He TPEeKpaTUIH
CBOC JICHCTBHE, OHU JONOJHSIOT HAIMOHAIBHBIA CTaH-
nmapt. B craree [11] mpuBoauTcss 0030p 3aKOHOIATEIb-
HOW ¥ HOPMATHBHOM OCHOBHI IIPOBEICHHUS METPOJIOTHYC-
CKOM 3KCHEPTU3bl TEXHUUECKOW JJOKYMEHTALUH.

OcHOBHBIMH 3a1a9aMu M3 (UCX0ns U3 TIPOBEICHHO-
TO aHaJIM3a PEeTIAMEHTHPYIONNX TOKYMEHTOB) SIBISIOT-
cs 3 6moka IecTBUi.

leticmsusi, ceészannvle ¢ OYeHKOU.

e MPABIIFHOCTH TIOCTAHOBKHA W PEIICHUS H3MEpH-
TEJILHOM 33j1aud (MPaBWIBHOCTH HMICHTH(UKAIMU 00b-
€KTa M3MCPCHHM, WCIBITAHUH, KOHTPOJISI U PallUOHANb-
HOCTH HOMEHKJIATYPHI U3MEPSAEMbIX (KOHTPOIUPYESMBIX)
napameTpoB);

® KOHTPOJIEIPUTOHOCTHU MIPOIYKLIWH;

e TpeOOBaHUI K MPOrpaMMHOMY obecredeHHo (co-
OTBETCTBHUE aJITOPUTMOB pacyeToB opMam MpeacTaBiie-
HUS pe3yJbTATOB PACUETOB, IPABUIHHOCTH IPUMEHEHUS
dhopMyn (3aKOHOMEpHOCTEH) st 0O0pabOTKH H3MEpH-
TeJIbHOM uMH(pOpManuu (M3MEpUTEIbHBIX MpeodpazoBa-
HUH, METPOJIOTUYECKU 3HAYHMBIX PACUETOB);

® TIOJIHOTHI W MPAaBWIBHOCTH U3JIOKEHUS M peau3y-
€MOCTH METPOJIOTHYEeCKNX TpeboBaHUl (TpeboBaHMit
K U3MEPEHUIM, UX ToKa3aressiM TouHoctd, CU, staonam
€IMHUI] BETMYNH, METOINKAaM (METO1aM) U3MEPEHHil);

® [IOJIHOTBI U MPAaBUIIBHOCTU METPOJIOTMYECKOro
o0ecrieueHns! ICIIBITAHUH POTYKIIHH.

eticmeus, céAazannvle ¢ aHATU30M:

¢ 00OCHOBAaHHOCTH yCTaHOBIICHHUS JIOITyCKAaeMbIX OT-
KJIOHEHUH M3MepsieMbIX (KOHTPOJIMPYEMBIX) NapaMeTpOB
JUIsl o0ecrieueHns: BO3MOXKHOCTH OLIEHKH HMX COOTBET-
CTBHS YCTaHOBJIEHHBIM TPEOOBaHMSIM;

® COOTBETCTBHS H3MEpSAEMBIX (KOHTPOIHPYEMBIX)
IapamMeTpoB M IOKa3aTelell TOYHOCTH YCTaHOBJICHHBIM
TpeOOBaHMSM, B TOM 4YHCIIE OLEHKAa ONTHMAaIbHOCTH
TpeOOBaHUIl K TOYHOCTH H3MEPECHUI;

e ontuManbHocTH BeIOOpa CH, CO, cpenctB KoH-
TPOJISl, UCHBITAHUH, 3TAJIOHOB €JWHUI] BEIWIHH, METO-
JUK (METOJIOB) U3MEPEHUH.

Heticmeus, céAazannvle ¢ KOHMPOAEM:

e [IPOBEPKH IPABMIIBHOCTH HCIOJIB30BAaHUSA METPO-
JIOTHYECKUX TEPMUHOB, HCIIOJIb30BAHUS €AWHMII BEJIH-
YHH, JIONYIIEHHBIX K prMeHeHuio B P@, npaBunbsHOCTH
HAUMCHOBAaHUN HM3MEPSEMBIX BEIHYMH W O00O3HAYCHHU
UX eIUHHIL;

® YCTAHOBJICHUA MNPAaBUJIBHOCTH (l)OpM])l 3aIlluCH U3-
MepsieMbIX (KOHTPOIMPYEMBIX) TapaMETPOB U UX JIOITyC-
KAaeMBIX OTKIOHEHHUH.

ITpornecc OLEHKH PUCKOB B COOTBETCTBUH C OCHOBOIIO-
JararoliuM CTaHIAPTOM B OOJACTH MEHELKMEHTa pHCKa
I'OCT P UCO 31000-2019 «Menemxment pucka. I[Tpun-
OUIbl W PYKOBOACTBO» OXBAaTbIBACT l/I[leHTI/lq)I/IKaLII/IlO,
aHaIlM3 U OLICHMBAHUE PUCKOB. B cooTBercTBHMM ¢ mocie-
JIOBAaTEIbHOCTBIO TIPOIlecCa PUCK-MEHEKMEHTa Ha Hep-
BOM OTale NPEJCTAaBICHHOIO HCCIENOBaHUS MOAPOOHO
n3y4eH npouecc M. Ha ciemyromem 3tare — 3Tamne ore-
HHUBAHUSI PUCKOB — OCYIIECTBIISIETCS MX WICHTH(HKAINA
v ananu3. Unentndukaims puckoB MD  3akirodaercs
B BBISIBJICHUH (DAKTOPOB, KOTOPHIE MOTYT HPHBECTH K OT-
KJIOHEHHUIO OT 3aIUIAHMPOBAHHBIX PE3YJIbTATOB MPOIIECCOB.
B pamkax aHanm3a pucKa yCTaHaBIMBAIOTCS HCTOUHHUKH
1 MIOCIIEZICTBYS PEaIM3allii PUCKOBOTO COOBITHS KayKIOTO
starta MD. Llenp aHanmm3a prcka 3aKIFOYaeTCs] B TOM, UTO-
OBl TIOHATH MPUPOY PUCKA U €ro XapaKTePUCTHKU, B TOM
4HCIIe YPOBEHb PHCKa. AHAJIN3 PUCKA MOXKET MPOBOAUTHCS
C Pa3IIMYHOI CTENEHBIO ACTAIU3ALMN U CIIOXKHOCTH B 3a-
BHCHUMOCTH OT LIEJIM aHAJIN3a, JOCTYITHOCTH U JOCTOBEPHO-
cTi MH(OpPMAIIMKM U IOCTYMHBIX PECypcoB. TEXHOIOTHU
aHaIM3a MOTYT OBITh KAUECTBEHHBIMH, KOJINYECTBEHHBIMH
WM MX KOMOMHAIMSMH B 3aBUCHMOCTH OT OOCTOSITENIBCTB
U MPe/IoiaaraeMoro Ucrosp3oBanus [ 12—14].

B naHHOM HCCleI0BaHMM HCIIOJIb30BAaHA IIUPOKO U3-
BECTHAs] MPUYMHHO-CJICACTBEHHAsI Auarpamma lcukaBbl
(«pbIOMii CKeNeT») M METOoJ| «ralcTyK-0abouka» («Iie-
COYHBIE 4Yachkl», bow-tie). Meron «rajcryk-6aboukay
COYETAaeT MCCIIeIOBaHNE MPHUYMH COOBITHI C MOMOLIBIO
nepeBa otka3oB (FTA) u aHanmu3 mocneacTBuil ¢ IOMO-
mpto nepesa coobiTuii (ETA). Ocoboe BHUMaHue yness-
eTcst 6apbepaM MEeXIy MCTOYHHMKAMH M OIAaCHBIM COOBI-
THEM (Mephl KOHTPOJS) W OMACHBIM COOBITHEM H TIO-
CIIEZICTBUAMU (MEPHI 10 TUKBUAAum) [15].

Juarpamma McnkaBsl TO3BOJISIET BBIIBUTD NTPUYHHBI,
METOJ| «TaJICTyK-0a004YKay MO3BOJSET BH3YaIH3HPOBATH
PHCKH, MMEIOIINE HECKOJBbKO IPUYMH U TOCIECACTBHH.
JlaHHBIE METOBI IO3BOJISIIOT NPOBECTH KAa4ECTBEHHBIN
aHaIM3 pHCKOB. [Ipy HEOOXOAMMOCTH JaJIbHEHILEro
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aHanmm3a, MOTYT OBITh TPUMEHEHHI OoJiee IeTaIbHBIC
AHATUTHYECKHE METOHBl KOJHYECTBEHHOTO aHalm3a
pucka, Hanipumep metox FMEA [16-18].

B nemsx uaeHTHQUKAIIMH BO3MOXKHOCTEH pPa3BUTHS
opraHu3aiuii, BeIOOpa CTpaTermd W BBIPAOOTKH Jei-
CTBHH I pealiu3allii BO3MOXKHOCTCH HCIIOJIb30BaH
METOJI CTPATErHYeCKOro IJIAHUPOBAHUSI, U3BECTHBIN Kak
SWOT-ananus [19, 20].

Pe3yabTaThl U X 00CyKIEHHE

B kaxqoM KOHKPETHOM CITydae IIelTb METPOJIOTHYe-
CKOH DKCHEPTU3BI U TOPSINOK €€ MPOBEACHHS 3aBUCST
OT TOrO, Kakas AOKYMEHTAIWs TOJUICKHUT paccMOTpe-
HUIO.

[ToapoOHO Kakmplil dTam mporecca «MeTposorude-
CKas JKCHEepTH3a NPOEKTHOW TOKYMEHTALMH CHCTEM
ra30CHa0XCHHUsD MPEJICTABIICH HA PUCYHKE 1.

1. 3asiBKa Ha MPOBe/IeHHE MeTPOJIOrNYeCKOH 3 KCIePTHU3bI MPOe KTHOM A0KYM eHTalnH

)

2. ®opmupoBanue 3ameyanuii k 1]

-

MPOBEPKa KOMIUICKTHOCTHU JOKYMCHT OB

Ve

LN

o

NpOBEpPKa MpaBUIbHOCTHU yHOTpeGHeHI/ISI METPOJIOTUYECKUX TEPMUHOB, €1UHUI]
I/I3MepeHI/II71, MeTpOJ'IOl"I/I‘IeCKI/Iﬁ KOHTPOJIb

-

YA

YTOYHEHHU € ITapaMeTPOB ra3a JJisi KOHKPETHOTO PerHoHa (3aJI0XK eHHBIE 10 TIPOCKTY
1 (haKTUYECKHUE): TUala3oH MJIOTHOCTH, COAEpKaHUE a30Ta, JUOKCH 1A YIIIepoAa, JUaa3oH
aTMoc(epHOro AaBJICHMS, TEIIOTa CTOPAHU S Ta3a

NPOBEPKAa COOTBETCTBUS MPOSKTHHIX U (PaKTHIECKUX 3HAUCHU I pacxoa rasa
1 1Marna3oHa U30BITOYHOTO J1aBJICHHS B TOUKE IOIKIFOUEHHU

nposepka nogbopa TMO: mapkuposka 'O, onpenenieHrne pacxoia B CTAHIAPTHBIX YCIIOBHSIX
(Mo moTpedsIEM O MOIIIHOCTH JIMOO UCXOS U3 HOMHUHAIBHOTO PacXxo/ia OT U3TOTOBUTEIS),
pexumM notpebeHns (JIeTHU |, 3MMHHU i, BCECE30HHBIH)

/

A\

o

MpOBEpKa MPaBUIbHOCTH 000pa OCHOBHBIX M NOMOMHUTENbHBIX CH, cueTunka rasa,
KOMITJIEKCA JUTSl M3MEPEHU S KOIMYECTBa ra3a, JaT4nka abCONIIOTHOrO JIaBICHHUS, IaTYMKa Ieperaga JaBieHUs,
(uIbTPOB ra3a, MHAUKATOPOB Iepenaa JaBieHus. Pacuer 00beMHOT0 pacxo/a ra3a B pabounXx yCIOBHSX,
pacuer meperazia JAaBICHUS Ha CICTIHKE

( )
3. [IpoBepka ncnpaBJie HUI MPOEKTHON JOKYMe HTAIlUHM
N\ J
4. CornacoBanue MpoeKTHOH JOKYMEHTALIMU € MOCTABIIMKOM ra3a
U BbIJ1a4a 3aKa3YUKY IKCIIEPTHOIO 3aKJII0YeHHUsI
g J

Puc. 1. Dransr rponecca ((MeTpOJIOI‘I/I‘IeCKaSI OKCHOEepTU3a HpOCKTHOfI JOKYMCHTallUN CUCTEM ra3oCHa0KeHHUs»
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1. Application for Metrological Expertise of Project Documentation

2. Making comments on Project Documentation

N )

checking the completeness of documents

O\

checking the correct use of metrological terms and units of measurement,
and metrological control

gas parameters for a specific region are specified (projected and actual),
such as: density range, nitrogen content, carbon dioxide content,
atmospheric pressure range, and gas calorific value

the compliance of the design and actual values of the gas flow rate
and the range of overpressure at the connection point is checked

the selection of GIO is checked: what is the GIO marking,
how is the flow rate determined under standard conditions (based on the power consumption
or the manufacturer’s nominal flow rate), and the consumption mode (summer, winter, or all-season)

Ya WA

verification of the correct selection of basic and additional instruments, a gas meter,
a complex for measuring the amount of gas, an absolute pressure sensor, a differential pressure sensor,
gas filters, and differential pressure indicators. Calculation of the volume flow rate of gas
under operating conditions, calculation of the differential pressure on the meter

A
N

~
3. Checking project documentation corrections
N J
4. Approval of project documentation with the gas supplier
and issuance of an expert opinion to the customer
o J

Fig. 1. Stages of the “Metrological Expertise of Design Documentation for Gas Supply Systems” process

Kak MOXHO 3aMeTHTh, CaMbIM OOBEMHBIM W 3HAYH-
MBIM TIpH TpOBeIeHHH MD INpPOEKTHON JOKYMEHTAIUU

(aKTOpOB PUCKOB — qUarpamMma McukaBbl — HHCTPYMEHT
KaueCcTBa, CIyXKAaIlWi [UId HAIJISIIHOTO NPENCTaBICHUS

CHCTEM Tra30CHA0KEHHUs SBJISETCS BTOpOi 3tanm «Dopmu-
pOBaHUE 3aME€YaHUN K TPOEKTHON JOKYMEHTalUum». DTOT
9Tam SBISETCS HAaUOOJIee PHCKOOOPA3YIOMIUM, MOITOMY
OyZzeT pacCMOTPEH C MPUMEHEHHEM OTMCAHHBIX METOIOB.

HNnenTuduranus 1 aHAJIM3 PUCKOB

[opsimox mpoBeaeHnss MO MPOEKTHON JOKYMEHTALINH
CHCTEM ra30CHA0KEHHUS METPOJIOTHIECKUM TPEeOOBaHUSAM
OCHOBaH Ha KPUTEPHUSX, PEJICTABICHHBIX B Ta0. 1.

Ha ocHOoBaHMM KpUTEpHEB aHaAIU3a PACCMOTPEHBI
BO3MOXKHBIE (DAKTOPBI M TIPUYMHBI PHUCKOB IpoOIIecca
«DOpMHpPOBAaHUE 3aMEYaHUM K IIPOEKTHOM JOKyMEHTa-
um». 71t TOT0 UCTIONB30BAJICS METOA MACHTU(HKALIIH

NPUYMHHO-CIIC/ICTBEHHBIX CBS3EH MEXIy OOBEKTOM aHa-
TM3a U BIMAIONMMHA Ha HEToO GakTopaMu (puc. 2).

AHanu3 npoBOAWIICA IKCIEPTHOM Tpymmol. B Takyro
TPYIIIY MOTYT BKJIFOUAaTHCS CIEIHAINCTHI, KOMIICTCHTHBIC
B Bonpocax MO, Hanpumep, HadanbHUK otaena MO, uH-
YKEHEP-METPOJIOT, TEXHUK-METPOJIOT U JIp.

JmarpaMma WIUTIOCTPHUPYET pa3IHdHble IPUIHHBL, UX
BIMSHUE Ha Tpolecc GOpPMUPOBaHUS 3aMEeYaHUH K IIpo-
eKTHOU TOKYMEHTALMH, COPTHPYET WX U MOKAa3bIBAET UX
B3anMocBs3u. Llens MeTona — BBISIBUTH, a 3aTeM IOCIIe-
JOBATENBHO YCTPAHATh WM MHUHHMH3HPOBATH BO3IEH-
CTBHE BBISIBJICHHBIX IPOOJIEM, YTO MPUBEAET K IOBBILIE-
HUIO Ka4ecTBa.
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Tabauya 1. Kputepuy cOOTBETCTBHS METPOJIOrHYeCKHM TPeOOBAHMAM

Table 1. Criteria for compliance with metrological requirements

Kpurepuu / Criteria

HecoorsetctBue / Discrepancy

[TpaBHIBHOCTE HCIIOIB30BAHHUS METPOJIOTH-
YeCKMX TEPMHHOB, HAMMEHOBAaHUH M 0003Ha-
yenuil uzmepsembix BeauduH / Correct use of
metrological terms, names, and symbols for
measured quantities

Jlonyck IprMeHEHHsI METPOJIOTHYECKHX TEPMUHOB, HAUMEHOBAaHUH U 0003Ha-
YeHUI U3MepsAeMBbIX BEJIMYMH, HE COOTBETCTBYIOIMX npuMeHsembiM CU u mpo-
tuBopedamux HJ[ B II/T / Allowing the use of metrological terms, names, and
designations of measured quantities that do not correspond to the applied meas-
uring instruments and contradict the regulatory documents in the project docu-
mentation

AxtyansHocTh puMmensieMblx HJI / Relevance
of the applied RD

Jlomyck TPOEKTHBIX pEIIeHU, OCHOBaHHBIX Ha ycrapeBmmx HJI / Allowing
design solutions based on outdated regulations

Hanuuue, MOJHOTA U MPABUIIBHOCTh H3JI0XKE-
HUSI POEKTHBIX pereHnii / Availability, com-
pleteness, and correctness of project solutions

JlomycK MpPOEKTHBIX PEIICHHH, U3JI0KCHHBIX B HEJOCTaTOYHOM 00BEME, JINO0
HCKaXXCHHBIX, MO0 yKa3aHHbIX HeBepHO / Admission of design solutions that are
insufficiently detailed, distorted, or incorrect

Peann3yeMocTh YCTaHOBJICHHBIX METPOJIOTH-
yeckux TpeboBanuii / Feasibility of established
metrological requirements

Jlommyck MpOeKTHBIX PELIeHUH, KOTOPbIE HE YUUTHIBAIOT YCIOBHS U3MEPEHUI,
HapyLIAT METOJUKY U3MEPECHHH, TPEOYIOT 3aBEJOMO HEIOCTHKUMBIX PE3YJib-
tatoB m3Mmepenuit / Allowing design solutions that do not take into account
measurement conditions; violate measurement procedures; or require obviously
unattainable measurement results

CooTBeTcTBHE IOKa3arenaeil TOYHOCTH 3a-
JAHHBIM TPeOOBaHHUSAM K OOBEKTY MPOEKTHPO-
Banus / Compliance of the accuracy indicators
with the specified requirements for the design
object

JlommycK NPOEKTHBIX PELICHUH, IPH KOTOPBIX HEBEPHO OMPEAECNICHBI NOKa3aTe-
JI1 TOYHOCTH K 0OBEKTY mpoekTupoBanus / Acceptance of design solutions that
incorrectly define the accuracy requirements for the design object

PaunonansHocTh Beibopa CU / The rationali-
ty of the choice of measuring instruments

Jlonyck HeOOOCHOBAHHBIX MPOCKTHBIX PEIICHHH (OTCYTCTBUE PALIMOHAIBHOCTH
Beibopa CU) / Adoption of unjustified design solutions (lack of rationality in
choosing means of change)

BosmoxuocTs MO ykazanasix CU / The pos-
sibility of metrological support of the specified
measuring instruments

Jlomyck MPOEKTHBIX pelIeHuit, He coaeprkamux npouexyp MO CH / Approval
of design solutions that do not contain metrological support procedures for
measuring instruments

IMpaBuibHOCTH BbIMOJIHEHUST pacueToB / The
correctness of calculations

OumbKH ¥ MOrPerHOCTH MPOrpaMMHOro obecneyeHus (mporpamma «Pacxo-
nomep MCO», Excel) / Software errors and inaccuracies (ISO Flow Meter
software, Excel)

4. Jlomyck MPOEKTHBIX

peLIeHuii, KOTOpbIe 3. JlonmycK MPOEKTHBIX

PeIICHUH, U3T0KEHHBIX
B HEJIOCTATOYHOM
obwseme, 160
HCKaK CHHBIX,
b0 yKazaHHBIX

HE YUHTHIBAIOT Y CIOBUS
U3MEPEHU i, Hapy T
METOJIHKY M3MEpEeHHIA,
TpeOYIOT 3aBeIOMO
HEJI0CTHXKMMBIX

PEe3yJIbTaTOB U3MEPEH Hid

1. Jlonyck npuMeHeHHs
METPOJIOTUYECKUX TEPMUHOB,
HaMMEHOBAHUH U 0003HAYEHUI
U3MEPSAEMBIX BEIITUYHH,

2. Jlonyck NpOeKTHBIX
pEIIEeHHH, OCHOBaHHBIX

Ha yctapeBumx HJ{
HE COOTBETCTBYIONINX

npumensiembiMm CU
u npotuBopevamum HJT B TTJ{

HEBEPHO
H OrcyTcTBHE Henocratounas
€/I0CTaTOYHAst
il akTyasbHbIX HJT KBaM(UKaIHs
HeBHUMATETBHOCTD KBaTMpHUKaIHL
JKCIepTa
JKCTIepTa JKCTIepTa
Pucku nponecca
. «dopmupoBaHue
g sameyannii x I171»
OTcyTcTBHE
00H OBJICHHI1
Hepmmvarezpiocts HeprumareieHocTs, HeBHUMATENIBHOCT U TEXIIOJICPIKKH
oKkcnepTa JKCIepTa e
JKCIepTa pa6ots ITO
5. Jlonmyck NpoeKTHBIX 7. Homyck

PEIICHHUH, IPH KOTOPBIX
HEBEPHO OTIPE/IEIICHBI
TIOKa3aTEJIu TOYHOCTH

K 00BeKTYy
TIPOCKTHPOBAH U

6. JIomyck mpoeKTHBIX
peLIeHHiA, He CoepKaliux
npoueayp MO CHU

HE00OCHOBAHHBIX
TIPOEKTHBIX PEIleHHH
(oTcyTCTBHE
PaLHOHAIBHOCTH
BrI6opa CH)

8. Oumbku
u norpeurHoctu 10

Puc. 2. IlpuanHHO-CIIeICTBEHHAsI JrarpaMMa VcukaBel
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4. Allowing design
solutions that
do not take into account
the measurement
conditions; violate
the measurement
methodology; and require
unattainable
measurement results

3. Allowing design
solutions that are
insufficiently detailed,
distorted, or incorrect

The inattention
of the expert

2. Allowing design

solutions based on

outdated regulatory
documents

1. Allowing the use of metrological
terms, names, and designations
of measured quantities that do not
correspond to the measuring
instruments used and contradict
the regulatory documentation

Insufficient
qualification

Lack ofrelevant
regulatory documents

of the expert

in the warning actions

Insufficient
qualification
of'the expert

Risks of the “Creating
Comments for

The inattention
of the expert

Preventive Actions”
process

\ 4

The inattention
of'the expert

The inattention
of'the expert

Lack ofupdates and
technical support
for the software

5. Allowing design
solutions that
incorrectly define
the accuracy requirements
for the design object

6. Approval of design
solutions that do not
contain metrological
support procedures

7. Adoption of unjustified
design solutions (lack of
rationality in the choice of
measuring instruments)

8. Software errors
and inaccuracies

for measuring instruments

Fig. 2. Ishikawa cause-and-effect diagram

Kak BHIHO M3 pHCYHKa 2, Cpeld OCHOBHBIX IpH-
YHH BO3HUKHOBEHHS PHCKa JJAHHOTO Ipoliecca npeood-
JajaeT MOoKa3aTelb «HEBHUMATEIBHOCTb JKCIEPTay.
To ecTs mpu peanuszanuy AAHHOIO Ipolecca Beny-
OIyI0 POJb WIpaeT deloBedeckwid ¢aktop. B cBsa3um
COTHM CTpaTeruud B 0OJacTH pa3BUTHS IE€pCOHAIa
OpraHM3aliy JOJDKHBI OBITH PEalM30BaHBI B MEPBYIO
ouepenb.

IIpuMeHeHne MeTOa «TAJICTYK-02604Ka»

NPH OlleHKe PUCKOB

C y4eToM BEHISBICHHBIX MPUYNH PUCKA, aHAIH3a KPH-
TCPUCB U TMOTCHIUAJIBHBIX HECOOTBETCTBUH BBICTPOUM
HENOYKY «HCTOYHHKH OIACHOTO COOBITHS — OIAcHOE
coObITHE — TmociencrTBue». [yt 3TOro BOCHONIB3yeMCs
METOZOM «TaJCTyK-0abouka» — HHCTPYMEHTOM BH3ya-
JM3alUM M aHalli3a PUCKOB, KOTOPBIH IO3BOJISIET CBS-
3aTh MEXIy COOOH HE TOJNBKO MPHUYUHBI M ITOCIEACTBHUSL
MOTCHIUAJIBHBIX PUCKOB, HO TIJIaBHOC — MEPbI HUX
npenorBpamiernss. O0o03HaYNM HamOoJee BaKHBIC HC-
TOYHHUKH OTIACHOTO COOBITHS (CM. pucC. 2).

Heodocmamounas keanugurxayus sxcnepma — cBsiza-
Ha C HEJOCTaTOYHBIM YPOBHEM 3HAHWUI, HABHIKOB U yMe-
HH SKcIiepTa B 00J1aCTH METPOJIOTHH.

3acpyarcennocmo dxcnepma — ce30HHAS (TIMKOBAs)
Harpyska dKcrepTa OOJbIINM KOJIMYECTBOM padoT Jinbo
CJIO)KHBIMH TIPOEKTAMHU.

Omcymcmeue  akmyanbHblX HOPMAMUBHBIX  OOK)-
MeHmog — CITy4yai, KorJla MEeHEeDKEpOM IO KadecTBY He
oOHOBIIeHB! HOpMaTHBHEIE okyMeHTs! (H/I) opranmsa-
UM, JTHOO HKCIEPT MOoJIb3yeTcs ycrapeBmmmMu HJL.

Hesnumamenvrnocms sxcnepma — nponyck ommdoy-
HbIX PELUEHUI B NPOEKTHOM IOKyMEHTALUU MU3-3a He-
BHAMATEIFHOTO PACCMOTPEHHS SKCIIEPTOM.

Hesnumamenvsrnocms 3axazuuxa — nmyTaHULA B IPEO-
CTaBJIEHHON Ha MD HOKyMeHTaluu, HaupuMmep, MPOeKT-
HOW mokymeHTaruu u TY oT npyroro oobekra mmu HJJ
C HEKOPPEKTHBIMU JJAHHBIMU;

Omcymcemaeue 0bHO8NEHUIl U Mexno00epiucKU pabo-
mut I10 — HecBOeBpeMEHHOE OOHOBJICHHE TPOTPAMM IS
paboThI 3KCIlepTa U HEJIOCTOBEPHBIE pacyeThl, NMPHUBEA-
IIMe K OH_II/IGOLIHI)IM 3aMCYaHUAM.

[Ipu peanm3anum MeTona «rajicTyk-0abouka» HEoO-
XOMMO TIPHIEP)KUBATHCS CIEAYIONIETO alropuTMa Jei-
CTBH.

1. Unertudukamms onacHoro coobitust (OC) — 0To6-
paKEHHE €ro KaK y3J1a METO/1a «TraJICTyK-0a00ouKay.

2. UccnenoBanue, nepevrciieHne UCTOYHUKOB OIac-
HOCTH B JIEBOM YacTH; WACHTU(HUKAIMA MEXaHH3MOB,
C TIOMOIIBI0 KOTOPHIX MCTOYHUKH PUCKA MOTYT IpPHBE-
ctu k OC, popMupoBaHue epeBa 0TKa30B.

3. Ompenenenue CpeacTB KOHTPOIIS, METOIOB yIIPaB-
JICHUs U1 NICTOYHHUKOB OMACHOCTH, COCTABIICHHE CITUCKA
6apbepoB, CHIKAIOMINX BepoaTHOCTH HacTymieHus: OC.

4. Wpentuduranus OOCICACTBHHA, (OPMUPOBAHHE
nepeBa coobrtnii ot OC mo mocnexctBuit OC mpu ero
peanu3anuu (IpaBasi 4acTh CXEMBI «T'aJICTYK-0a004Ka»).

5. Onpenenenne CpeicTB KOHTPOIIS, METOJIOB YIIPaB-
neHns B yenoBusax peammzannu OC, cocTaBiIeHHE CITUCKA
6apbepoB, NPENOTBPAIIAIOMINX/CMITYAIOMNX — TOCTIe -
ctBus oT peanusanuu OC.
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6. Aramm3 crerapueB «omnacHocte — OC — mocen-
CTBHE», (HOPMHUPOBAHHE MEIHHOIN IHArpaMMBl «TaJICTyK-
6abouka.

7. OrobOpaxkerue (mpd HEOOXOIAUMOCTH) IO IHAa-
rpamMMOii  «rajicTyK-0a004Ka» JOMOJHUTENBHBIX (YHK-
IJ,l/Iﬁ yHpaBJIC€HUA MO OTHOIICHUIO K CpE€ACTBAM U METO-
JlaM yIpaBJICHHS.

O6nekramu nocieactBrii OC MOTyT OBITH OKPYKaro-
masi cpena, JII0M, SKOHOMHUKA M colranbHas cpena. Cxe-
Ma, uMmest GopMy rajicTyka-0abouKH, CO3IaeT YETKOE pas-
rpaHUYEeHUE MEXKIY NMPOAKTHBHOM M PEaKTUBHOW CTOpO-
HaMU YIpaBJICHUA pHUCKaMH. bapbepbl J1€BOMl BETBU
JarpaMMBl «TaJICTyK-0a009Kay, HAIPABJICHBI HA CHIDKE-
HHUE BEPOSITHOCTH BO3HUKHOBEHHS OIIACHOTO COOBITHS IO
JTaHHOW mpuuuHe. bapbepbl NMpaBol BETBU JUarpammbl
HAIIeJIeHBI Ha CMATYCHHUE TOCTICCTBUI B CIyJae peaamnsa-
UM OTTACHOTO COOBITHS ¥ BOCCTAHOBJICHHS TIOCIIE HETO.

Merton «ranctyk-6abouka» mis mpouecca «Dopmu-
pOBaHHE 3aME€YaHUN K NPOEKTHOM JOKYMEHTaLUW»
MIPEICTaBIICH Ha PUCYHKE 3.

Bce Gapbepbl JIeBOi 4acTH METOIa OTHOCATCS K aK-
TUBUPYEMBIM, W YYaCTHE YeJIOBeKa B HUX 00S3aTENHHO.
Bapreprl «ArtTectanus 3HaHME», «Y4YeT U KOHTPOJb
3arpy’>kKe€HHOCTH 3KCIEPTOBY», «MOHUTOPUHT U aKTyaH-
sanua  HJIl», «KoHTponp BegymiuM  HH)KEHEPOM-
METPOJIOTOM MPOEKTHON JOKYMEHTAlUH U IKCIEPTHOIO
3aKJIIOYEHUS», «YUeT MOCTYNAIOMUX JIOKyMEHTOBY,
«Axryanuzauua I1O  TeXHUYECKUM  CIELUATHCTOM
HaTpaBJICHH HA OTpaHWYCHHE M KOHTPOJb U HE MOTYT
MOJTHOCTHIO HCKJIFOYUTH BEPOSTHOCTh BO3ZHHMKHOBEHUS
puckoBoro cobsrtus. [loaToMy TpeOyercst BBeneHune Oa-
pbEpPOB Ha PEAKTUBHOW BETBM JaHHOW cxembl. IMEHHO
9JIEMEHTHI MIPOAKTHBHOTO YIPABICHUS 3aHUMAIOT OONb-
IIYIO JOJI0 BPEMEHH MPH aHAIN3E PHUCKOB.

Bapnepsr,
Bapnepsr, apbep
CMSIT HatoIIHI €
Hcrounuku CHIDK QIO € Tocnencraus onacHoro
OmacHoe coObITne TIOCIIEICTBU
ONacHOro coO BITH 1 BEPOATHOCTH COoObBITH S
peans aun
ONAcHOro CoO BITH 51
ONAcHOro co0 bITH

[ [ |

HE COOTBETGrBYOMUX
npuMeHgMbM C

Ll
1. Jomyck nply{el—mx
METPOJIOTH YeCKHX PEPMUHOB. . .,

u nporusopedanmm HJT u ITJT
2

/

Heseproe onpenenenne
M3M €pSEMBIX MapayCTpoB
u CU npu npremke 00bekTa

/

/

\) r 4
HenocraTou Hast 2. JlpriycK MpOeKTHBIX Hepepnoe onpenenenne
KBaIH( KAl st A— ATrecTalms 3HaHU it PpetifeH uif, 0CHOBaH HBIX \ — ungobmonenne pedoBanm it
SKCIepTa \ Ha ycrapesumx HJ{
N Jlomyck \ 4 .
\0 3. JlomycK MpOeKTHBIX OLIKG OYHBIX TMepererssanme HesepHblit moxdop
e Y4er HNOHTPOITH CIIIEH Hif, 3 J10Ke HHBIX TPOEKTHBIX ep33 o T | | BII1 CVI/I
sxlcne a 3arpyKeHNQCTH B HCJIOCTATOYHOM 00beMe JTHO0 el it mpu / OmuOo4H blii BEIGOP
P 3KCTIEPTO] HQK@KEH HBIX, JTHO0 yKa3aHHBIX peansamn mina CA
HEBEPHO nporgecca /
R «®DopMupoBaHU e
3aMedyaHui é
03M eIIIe HUe
OtcyrcTBHE MOHHTOPHHT 4 1lony GATIDOCKTH R K MPOEKTHOH
e P! \ e —. ly  crommocn HeBepHbIe H3MeEpeH st
akryarbubix HI [ waktyammsamms HJT PetuCH i, KOTOpbI AORUSEAINILD { nposenenna M napamMeTpoB rasa
7 HE YYMTHIBAIOT YCIOBUs H - B
/ W3M EPCHMI; HAPYIIAOT \ Y g‘;;l'm“
METOMKY M3MEPEHH i; TPeOyIOT \ SKCIUTyaTalpH

3aBE/IOMO HEJIOCTHKMMbI €
Pe3yJBTaThl M3MEpEeHUH

\

/

\

— e c— —

3aKa3yu Ka /

JIOKYMEHTOB

[]
I HenpasuisHoe
5. JlomycK MpOeKTHBIX
. OTpeICTICHN € TIPE/ICTIOB
Koutpomy/Bemy v PEIIICH Hif, IPH KOTOPHIX =
HepunmarensHocs ——— [ momyckaeMoii morpemHocTH
MHKCHEPOM - HEBEPHO OTI PeJIeJIeH bl
SKCIEpTa M3M €PSEMBIX MTaPamMeTPOB
metpgfiorom ITJT u 33 TIOKA3aT el TOYH OCTH
u CHipn npuemke 00beKTa
K 00BEKTY TMPOEKTH POBAHHS
/ [Tocraumka raza
7 hd \
/ \ I
A Jlomyck He060CHOBAH HBIX \
. Iperensus
HepHnMarenpHOCTH Vuer nocTynaromux TIPOCKTHBIX Pelll eHH i

(olpyTCTBHE pallHOHATIBH OCTH

a34uKa U (WIn)
TToWraBiKka rasa

/ N

BbIOOpa CH)
Oreyfcmie AxTtyammsanus [10 7. Nomyck MpoeKTH bIX
OOHOBJICHHI Ty 1 o &VY Tp!
1gh momnepxku [LCXEHECCEMN PELICH, He CoIepKaIyX
pa6ots ITO CIEIENEETY npouenyp MO CH
2 \
7 \

Orcytc TBMO
YCTAHOBJIGHH bIX '{

Ha oOBeKre

[

|

TIpoakTHBHOE ynpaBicHHE

8. OmmbkH 1 INCHIHOCTH 10
(mporpamma «Pacxonomep
UCO», Ex

/ l )

/ |

PeakruBHOe ynpamicHue

—

~

Puc. 3. Meton «rancryk-6abodxa
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Barriers that reduce
the likelihood of
a dangerous event

Sources of
a dangerous event

A dangerous event

Barriers
that mitigate
the consequences of
a dangerous event

Consequences of
a dangerous event

| [ |

N
N\
N\

metrological ter: at do not

instruments usf
the Rl

— — >

and PD

Pl
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comrespond to thg measurement
f and contradict

Incorrect definition /
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— measuring instrumedfts during
the acceptan?f the object
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7 L
ncorrect definition

require unattainable
measurement results
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| / I

Insufficient expert 5 Attestation of 2. Adopjfion of design solutions | | {nd compliance with
qualifications knowledge baged on outdated RD \ mp
\ the requirements of RD
\ . y Incorrect selection of
Adoption of : -
\ . . Allow for insufficient erroneous design Redesign (_)f_ / the upper measurement limit
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Be OL UpCats and updatin /T e o qaf g project. the cost of
regulatory pdating \ - Allows for design solutions documentation” R eteiehe e
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documentation /’ easurement conditions, violate ST ] the requirements
measurement methods, and \\ for the operation of

measuring instruments

\

/

Control by ghe leading 5. Making design decisions

1
The inattention of metrdlogist of |where the accuracy indicators

\ Incorrect determination of

' the limits of permissible error
\ [ of themeasured parameters

and measuring instruments
’ during the acceptance of the

facility by the Gas Supplier

the expert thc?D and expert for the design object are
opinion incormrectly defined
/ \
/ \
‘6. Adoption of unjustified
Customer’s / Accounting for design solutions (lack of

tionality in the choice of
casuring instruments)

incoming documents

inattention / —

/ \

I Claim from the customer
- anN’) the gas Supplier

/ AN

Updating the 7. Approval of design solutions Lack of metNlogical

Lack of software . . -

ates and software by that do ot contain metrol ogical - support for installed
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l ’ / |
[ 8. Softwa&rrors and
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inaccuracies (ISO Flow Meter

/ |

Reactive control
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Fig. 3. The Bow Tie Method

Crnenyer OTMETHTB, 4TO Oapbepbl NMpPaBOW W JIEBOH
YacTH AMarpaMMbl OTJIMYAIOTCS 10 CBOEMY (DYHKIHO-
HaTBHOMY Ha3HaueHHio. «llepenenbiBanne SKCIEPTHOTO
3aKJIIOUYEHUS U MPOEKTHOW NOKyMeHTauum» U «Bo3me-
IIEHWE CTOMMOCTH TpoBeneHHss MD» TIpH IOIyCcKe
OIMOOYHBIX MPOEKTHBIX PEUICHWH MpH peaTn3anun
npouecca «PopmupoBanue 3ameuyanuil k I1/]» Hampas-
JICHBI HA CMATYCHUC HOCﬂeﬂCTBHﬁ.

IMonmHast cxema «rajctyk-0aboduka» mHmoMoraer narth
4yeTKoe rpa)uueckoe MpeCTaBICHUE MPOOJIEMBbI C yKa-
3aHHEM IIepBONPHYMH. BHeIpeHne 3anmTHeIX 0apbepoB
B JICBOM YacTH CXEMBI CIIOCOOCTBYET yMEHBIIECHUIO Be-
POSITHOCTH pealn3aly onacHoro coOsitust. OnHako
JTAHHBIA METOJT HOCUT MPEUMYIIECTBEHHO KaueCTBEHHBIN
xapakrep. i1 4NCIEHHOTO aHaium3a M PaHKHPOBAHUS
(akTOpOB pHCKAa MOXKET OBITh MCIOJIB30BAaH METOH
FMEA-ananu3a, HO3BOJISIONINN OLEHUTH BEPOATHOCTH

BO3HUKHOBCHHS, TAXKCCTH HOCHGHCTBI/Iﬁ n 06Hapy>1<1/IBa-
C€MOCTb INOTCHIHUAJIBHBIX OIIaCHBIX COOBITHIA.

SWOT-anaau3 u BbIpadoTKa cTpaTeruu

pa3BHMTHA

VYnpasneHrne BO3MOXKHOCTSIMU BKJIFOUAaeT B ce0s cire-
yIOIIME NEHCTBUS:

e WICHTU(UKAIS BO3MOKHOCTH;

e OIIEHKA BO3MOXKHOCTH;

e BHIOOp CTpareruu, BHIpa0OTKA W MCHOJIHEHHE JIeH-
CTBHMH IJIs1 pealn3aliil BO3MOXKHOCTU B CIIy4yae NPHHS-
THSI TAKOTO PELICHUS;

e OIIEHKA PE3yIbTaTHBHOCTH.

Jnst BBIIBICHHS BO3MOXKHOCTEH pa3BUTHS IIpHMe-
Hscst SWOT-anamu3. SWOT-ananu3 — MeTo cTparte-
TMYECKOro IUIAaHUPOBAHUS, 3aKJIIOYAIOIINIiCS B BBISBIE-
HUU (AKTOPOB BHYTPEHHEHW W BHEUIHEHW CpeIbl OpraHH-
3alliU U pa3/Ie]IiCHNH UX Ha YeThIpe Kareropuu: Strengths
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(cumpHBIE cTOpOHEI), Weaknesses (crmabble CTOPOHBI),
Opportunities (Bo3mosxHOCcTH) U Threats (yrpo3ssr).

Jlro6as opraHm3amys, OKa3bIBAIONIas YCIyTH B 00Ja-
ctiu MO, nMeeT Kak CHIIbHBIE, TaK M CJIabble CTOPOHBI
(tabm. 2, 3). Ha ocHOBe pe3ysbTaToOB OMpoOCca CIeHHaIN-
CTOB, paboraromux B obmactu MO, ObLIM BBIACICHBI
HanboJiee BaKHbIC M KPHUTHUYHBIC CUJIBHBIC M CJIa0bIC
CTOPOHBI, a TaK)X€ BO3MOXKHOCTH M yrpo3sl. B cooTBer-
ctBuu ¢ Qgopmyiamu (1), (2) MOXKHO BBIYHCIUTH PaHT
1 UHTETPAIBHYIO OLIEHKY KOHKYPEHTOCIIOCOOHOCTH Op-
raHu3auui:

R% =TTocw-ov, (1)
roe RY - panr xapakrepuctuku; OCh, — OLEHKa BO-

IUIOLIEHUS XapaKTepucTuk; OV, — OLEHKa BaKHOCTH
XapaKTEePUCTHUK.

oF =>"RN, ©)

rae OF — uHTerpanbHAs OLEHKA KOHKYPEHTOCIIOCOOHO-

K
cTH; R — paHT XapaKTEepUCTHKH.

Tabauya 2. UATErpajibHasi OLIEHKA KOHKYPEHTOCIOCOOHOCTH
Table 2. Integrated assessment of competitiveness

Pacuer uHTErpanpHbIX MOKa3zaTesell NMpUMeEHseTCs
B paMKax mpoBeneHus pacmuperHoro SWOT-ananm3a,
METOO0JIOTHS KOTOPOTrO MOAPOOHO OIMCaHa aBTOPAMH
panee (M3yueHue CHJIBHBIX W CJIA0BIX CTOPOH Mpen-
MpUATHS C TIOMOIBI0 pacmupeHHoro SWOT-ananmsa
Ha npumepe OAO «KA3XUMHUN» / U. C. Pa3una,
E. B. Ilpuiimak, K. C. Pazuna, M. A. Konokoios //
Bectnuk TexHonoruueckoro ynuBepcutera. 2015.
Ne 14 (18). C. 211-216).

B cootserctBun ¢ dopmynamu (3), (4) BBIUHCICH
paHr BHeIHero (akTopa, a Takke MHTerpaibHast OlleHKa
OIaronpusATHOCTH BHEIIHEH cpens (Tadu. 3):

REXt _ HChi -St; -V, (3)

Ext;

rae R™ — panr BHemHero (axropa; Ch; — xapakrtep

BIIUSHUA, Sti — CHWJia BJIMSHUA, V; — BaAXXHOCTb (baKTOpa

JJIsL OpraHUu3aluu.
OExt — ZRE)C[I- , (4)

rIe oxt _ WHTETpajJbHAs OICHKAa OJarompHsITHOCTH

. Ext;
BHEIIHeH cpespl; R — paHT BHeIIHEro (akTopa.

Onenka BomoneHs OreHKa BaXKHOCTH
xapaxrepuctuk (ot 1 10 5
C COOTBETCTBYIOILM 3HAKOM %) / xapaxtepuerix (ot 0 10 1) / Panr
XapaKTepUCTUKH KOPIOPATUBHOTO Npohus / Evaluation of the embodiment Ass_essment XapaKTEePUCTHKA /
Characteristics of the corporate profile of characteristics (from 1 to 5 of the' importance Feature Rank
with the corresponding + sign) of characteristics (from 0 to 1)
OChi OVi RYi
Cunvnvle cmoponst / Strengths
1. Pa3BuTas ceTb mapTHEpoB /
A well-developed network of partners +4 0,5 +2,0
2. Cpoxku nposesieHus padot / Work
completion dates +5 0,8 +4,0
3. DddexTuBHOE B3aMOIeiiCTBIE
¢ 3aka3zunkamu / Effective interaction
with customers +4 0,7 +2.8
Cnabvle cmoponvt / Weaknesses
1. 3aBUCUMOCTD OT HaI30PHBIX
1 KOHTpoJHpyoumx opranos / Dependence
on supervisory and regulatory bodies -4 0,8 -3,2
2. [Ipeobnaganue GyMaKHOTO
nokyMeHnToobopora / The predominance
of paper document management —2 0,7 -1,4
3. HeBnle3nuoii xapakrep paboThl /
The non-travel nature of the work -3 0,8 2,4
HHTerpajbHas OlICHKA KOHKYPEHTOCIIOCOOHOCTH 0"/ Comprehensive assessment of competitiveness 0" 1,8
WHTerpanpHas OICHKA KOHKYPEHTOCIIOCOOHOCTH MPOBEACHHOTO aHajwM3a MOTYT OBITH TMPEATIOKEHEI Tep-

HMeeT MOJIOKHUTEIBHOE 3HaUeHHE, YTO TOBOPHT O NPeod-
JagaHUU CHJIBHBIX CTOpOH. OIHAKO ClIeNyeT OTMETHUTb,
YTO 3HaYEHHE MHTETPAIBHOH OICHKH B HAIleM CIydae
HE CTOJb BEJIHUKO, IO3TOMY CTOUT HPENNPHHATH JeH-
CTBUSI B OTHOIICHUH CJIa0BIX CTOPOH OpraHHU3aINN.
OtpunarenpHOe 3HAYEHHE HMHTETPAjbHON OIEHKH
ONaronpUsTHOCTH BHEUIHEH cpeabl (XOTS U HeOoJbIIoe)
TOBOPUT O MpeoOIafaHuyl yrpo3, I03TOMY HEOOXOIUMO
mpopadoTaTh AeHCTBUS 1Mo MX MUHUMHU3anuu. C ydeTom

CIEKTHBHBIC CTPAaTeTHH Pa3BUTHS OpPTaHU3AINH, pado-
tatommx B obmactu MO (pparment cM. B Tadm. 4).
Hcxons U3 NaHHBIX CTpaTEruid, a TakKe CTpaTerui,
KOTOPBIE YYHUTBHIBAIOT CHJIBHBIE CTOPOHBI OpraHH3allly,
OpUTa BBIpabOTaHa OOIIAsg CTpaTeTusl OpraHU3alMK Ha
Ommxammid ron: «JlocTHYh yCTOMYMBOTO B3aUMOECH-
CTBUS C TIOCTABIIMKOM Ta3a IyTeM BHEAPCHUS HOBBIX
BUJIOB JICATCIBHOCTH M BHEAPCHHS ITUPPOBBIX TEXHOJIO-
THH UL pabOTHI COTPYAHUKOB M KOMITAHUH B IIEIIOM.
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Tabnuya 3. MHTerpajbHas OLlEHKA CTeNeHH BIMSHUS BHEIIHEH cpebl

Table 3. Integral assessment of the degree of environm

ental influence

Biusuue BaemHel cpeast / Influence of the external environment

Baxxuoctsb dakropa
Xapaxrep Cua BIUsSHUS JUIs1 OpraHu3aIuu Panr kaxaoro
® . / Bustaus (£ 1)/ | (ot 0 mo 10) / (or0 o 1)/ BHEIIHETO
aKTOPBI BHEITHEU CPEbI .
Environmental factors The_nature Power The importance ¢akropa /
of the influence of influence of a factor The rank of each
*1) (from 0 to 10) | for an organization external factor
(from 0 to 1)
Ch St |4 R
Bosmoorcnocmu / Opportunities
BHenpenue HOBBIX BHIOB AEATEIBHOCTH
B obmact OEN / Introduction of new activities
in the field of ensuring the uniformity of measurements +1 8 0,8 6,4
Pa3Butye M(ppPOBEIX TEXHOJIOTUI ¥ aBTOMATH3aINH /
Development of digital technologies and automation +1 8 0,6 4,8
ITpuBneyeHre KBUTHHUIHPOBAHHBIX MOIOBIX
cnenuanucToB / Attracting qualified young professionals +1 9 0,8 7,2
Yeposvl / Threats

Penyraumonnsie pucku / Reputational risks -1 7 0,6 =5,6
Konkypenmus / Competition -1 7 0,9 —6,3
Wsmenenus 8 HJ[, TOCT, T'OCT P/
Changes in regulatory documentation, GOST, GOST R -1 8 1 8,0
HWHTerpaabHasi olleHKa 6J1aronpusiTHOCTH BHelIHeil cpexbl O™ / Integral assessment of environmental
friendliness O -1,5

Bo3mokHOCTh ee peanH3alii MOXKHO OLIEHHTH IO
COIIOCTABJICHUIO KPUTEPHUEB!

® 3HAYMMOCTD TIOJIOKUTENBHBIX MTOCICACTBHH (S},);

® BEPOSTHOCTH peaIn3allii BO3MOXKHOCTH (O;).

Jlns mpoBeneHus OLIEHKH BO3MOXKHOCTEH OBLITH CO-
CTaBJICHBI ITKaJbl O0auioB KputepueB S; U O,. Kpure-
puu S; 1 O, UMEIOT 3HAa4YeHH B Iuama3oHe oT 1 7o 3
6amnoB. 3HAYUMOCTh TIOJIOKUTEIBHBIX IOCIECICTBUH
(Ss) MOXeT xapaKTepHu30BaThCS KaK CHUIbHAs, yMepeH-
Hasi, Majasl ¥ COOTBETCTBYET CIEIYIOIUM OayaaM IIKa-
JIBI OLIEHOK:

e 3 — CyIecTBEHHOE BIMSHHUE Ha Ka4eCTBO/peryTa-
IUIO;

e 2 —3aMeTHOE BJIMSHHE Ha KaueCTBO/PEIyTalHIo;

e | — BIMSHHME Ha Ka4eCTBO M pe3YJIbTaThl MHHU-
MaJIbHO.

BeposTHOCTh peann3annu Bo3MOKHOCTH (O;) MOXKET
OLIEHUBAThCA KaK HU3Kasi, CPEAHss, BEICOKAS:

e 3 — peanuzyercs 0e3 MPEMIATCTBHIA,

e 2 — peannzyeMa IpH BIOKEHUH PECYPCOB, yCHIIHIL;

e | — TpebyroTcs OOMBIINE PECypCHl, CIOKHAs pea-
JIM3aLHsL.

Uroroserid 6amn (M1B) BO3MOKHOCTH OmpenemnseTcs
o hopmyIe

Ub=3S,-x-0,. (5)

BosMoxxHOCTH ¢ HamBBICIIUM OayuioMm (6-9) HeobXo-
JIIMO PEaIM30BbIBATh B TIEPBYIO 0YEPElb, BO3BMOKHOCTH C
HanMeHbIMMH Oatamu (1, 2) MOXKHO He paccMaTpUBaTh,
TaK Kak pe3ysbTaT UX BHEJPECHUsI HE MPEBBICHT 3aTpaveH-
HBIE pecypchl. Bo3amMoxxHOCTH co cpeanuM Oamiom (3-5)
CllellyeT pean30BbIBaTh 110 Mepe HEOOXOIMMOCTH.

B Tabnuue 5 npuBeneH npuMep pacyeTHOH OLEHKH
BO3MOXKHOCTEH pealn3aliy IpejlaraéMblX CTpaTeTHi
pa3BUTHSI.

Pacuer uToroBeix 6ayioB (cM. TabI. 5) TOKa3ai, 4To
BO3MOXKHOCTh «BHe/lpeHHe HOBBIX BHJIOB JESITEIBHOCTH
B oOmactu oOecrieueHHs €AWHCTBA U3MEPEHUI» MMeeT
MaKCUMaITbHBIN Oaint. BosmoxkHoCcTH «Passutue mudpo-
BBIX TEXHOJIOTMH W aBToMaTu3aium» u «lIpuBicueHue
KBATH(DUIIMPOBAHHBIX MOJIOJBIX CHEIHUAMCTOBY) MPU
BBICOKOM 3HAYMMOCTH TPEOYIOT BIIOXKEHHUSI PECypCOB,
MO3TOMY HEOOXOIUMa YeTKas MporpamMma 0 HX peaju-
3aIUH.

BoiBoabI

B mpoBeneHHOM HccCIe0OBaHUM PACCMOTPEH INPOAK-
THUBHBIH MTOJX0] K YIIPABICHUIO PUCKAMH TpoIiecca Ipo-
BE/ICHHUS METPOJIOTMYECKOH 3KCIEPTH3bl HA OCHOBE HC-
M0JIb30BaHMsI KJIIOUEBBIX METOJOB MEHEIKMEHTa Kade-
CTBa W OLEHKH pHCKOB. IIpoBereHa oOIleHKa pPHCKOB
nponecca «@DopMUpOBaHWE 3aMEUYaHWH K MPOEKTHOH
JOKYMEHTallMW» TpU IPOBEJCHUH METPOIOTHUECKOM
skcrieptusbl I1]] cucrem ra3ocHaOXeHHs Kak Hamboiee
PHCKOBOTO IpoIiecca, 10 MHEHHUIO SKCIIEPTOB.

WneHTndunmpoBaHsl pUCKH, a TaKXKe MX IPHUYHHBI
C UCTIOJIB30BAHUEM JHATPAMMBI «IIPUYMHA — PE3YIIBTaT».
OnHol M3 KOPEHHBIX NPUYMH OTMEUYEHA «HEBHUMATEIh-
HOCTh 3Kcrepta». [IpuMenenne merona «rajictyk-6abod-
Ka) TO3BOJIMJIO BBICTPOUTD CLIEHAPUH PA3BUTHs PUCKOBBIX
COOBITHH, aHaNMM3 KOTOPBIX ITOMOT MOAPOOHO PaccMOT-
peTh MPOAKTHBHOE YIpaBJCHHE PHCKAMU OpPTaHU3allvH,
KOHKPETH3UPOBaTh THUIBI 0aphepoB, CHIKAIOIIUX BEpPO-
SITHOCTH OTTACHOTO COOBITHSL.

[TokazaHa oOlEHKa BO3MOXXKHOCTEH OpraHH3alNH
c mpumenenneM merona SWOT-ananu3a. PaccunTanst
WHTETpaJbHBIE OICHKH KOHKYPEHTOCIIOCOOHOCTH U Oja-
TONPHUATHOCTH BHEUIHEH cpenbl. MHTerpanbHas oneHKa
KOHKYPEHTOCIIOCOOHOCTH HMEET MOJIOKUTENbHOE 3Ha-
YEeHHE, YTO TOBOPUT O MPEoOIagaHuM B OpraHU3alNN
CHJIbHBIX CTOPOH.
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Tabauya 4. Onucanme crpareruii pasputus (¢pparmeHr)

Table 4. Description of Development Strategies (excerpt)

Crnabble CTOPOHEI /
Weaknesses, W

BozmoxHoCTH /
Opportunities, O

Crpaterun / Strategies

Vrpossi / Threats, 77

Crparerun / Strategies

1. 3aBucumocTs oT
HaJ30PHBIX U KOHTPO-
JTUPYIOIINUX OPTaHOB /
Dependence on super-
visory and regulatory
bodies

1.1. BHeapeHue HOBBIX
BHJIOB JIEATEIBHOCTH

B obactu OEU /
Introduction of new ac-
tivities in the field of
ensuring the uniformity
of measurements

Vcrionb3yst BOSMOXKHOCTH U TIOJUIEPIK-
Ky Ha/I30pHBIX OPraHOB, B COTPYAHHU-
YECTBE C HUMH PACCMOTPETh BO3MOX-
HbIE YCIIYTH U PaboThl, KOTOpBIE OYIyT
HHTEPECHBI 00EUM CTOPOHAM, HAIPH-
Mep, HekoMmepaeckast MO I1/] razo-
pacrpeeuTebHBIX CTAHIHH 110~
CTaBIIMKA ra3a MM aTTeCTalHs y3II0B
H3MepeHni 00eMHOTr0 pacxoza (00b-
eMa) ra3a rnocrasiuka raza / Using
the capabilities and support of super-
visory authorities, in cooperation
with them, consider possible services
and works that will be of interest to
both parties, such as non-commercial
metrological expertise of the design
documentation for gas distribution
stations of the Gas Supplier or certifi-
cation of gas volume flow (volume)
measurement units of the Gas Supplier

1.1. Perryranuon-
HBIE PUCKH /
Reputational risks

MHoroJieTHee IPO/IyKTHBHOE
cotpyanuuectso ¢ [Tocraiu-
kxamu raza 1 MPI' no3Bonut 3a-
PEKOMEH/I0BAaTh KOMIIAHHIO, KaK
HaJ/IeXKHOTO MapTHEPA, U CHU3UTh
PHCKH OT IIOTEPH peIyTaruu /
Long-term productive coopera-
tion with gas suppliers and Gaz-
prom Mezhregiongaz will allow
the company to establish itself as
a reliable partner and reduce the
risks of losing its reputation

1.2. Pa3Butue nudpoBhIX
TEXHOJIOTHII U aBTOMATH-
3armu / Development of
digital technologies and
automation

MHUHHMH3HPOBATh (PU3UIECKOE MIPH-
CYTCTBHE IIOCTABILMKA Ia3a P HpH-
eMKe 00BEeKTa ITyTeM IpeBapUTEIIb-
Horo coryacoBanus [1]] Bcemu cto-
pOHaMH, HAaIpUMep, Hocie
nposeieHrs MO HanpaBisATh CKaH
93 u I1/] KaKk MOCTAaBUIMKY Ta3a, TaK
u MPT nocpezicTBOM eAnHO# 6a3bl,
MO3BOJIsIONIEH B3aUMO/IEHCTBOBATD
BceM cTopoHaM / Minimize the phys-
ical presence of the Gas Supplier
during the acceptance of the facility
by pre-approving the project docu-
mentation with all parties. For exam-
ple, after conducting a metrological
examination, send a scan of the ex-
pert opinion and project documenta-
tion to both the Gas Supplier and
Gazprom Mezhregiongaz through

a unified database that allows all par-
ties to interact

1.2. Konxypenmmus /
Competition

TIpoBoast coBMECTHBIE pabOTEI
u 00y4enus ¢ [locraBumkamn
raza u MPT, o6cyxas xon Be-
JICHUSI IEATEIIBHOCTH, MOXKHO
3apYYHUTHCS MX MOUIEPIKKON

U 00XOUTh KOHKYPEHTOB /

By conducting joint work and
training with gas suppliers and
Gazprom Mezhregiongaz, and
discussing the progress of their
activities, you can gain their
support and outcompete your
competitors

1.3. TlpuBneueHue KBa-
J(UIUPOBAHHBIX MO-
JIOJBIX CIIEL[HAIMCTOB /
Attracting qualified
young professionals

IpoBesieHre 0Oy4CHHE U IIPOXOXKIE-
HHE CTaXHUPOBKH Y [TOCTABIIMKA ra3a
CIICIHAIMCTAM KOMIIAHUH TTO3BOJIUT
BHE/IPUTD 1 YYECThb B CBOCH s TEIb-
HOCTH TpeOOBaHMs MOCTABIIMKA ra3a,
YTO HO3BOJIUT U30EXKATH MOCICTYIO-
mux BorpocoB / Conducting training
and internships with the Gas Supplier
will allow the company's specialists
to implement and take into account
the requirements of the Gas Supplier,
which will help avoid any subsequent
issues

1.3. 3meHeHus
B HJI, TOCT,
TOCTP/
Changes

in regulatory
documentation,
GOST, GOST R

CosmectHo ¢ [TocraBumkamu
rasa o0cy»/asi i MpUHUMAsl yJa-
CTHE B pa3pabOTKe HOBOBBEACHUIT
B H/I 110 ra3ocHa0XeHHIO, a TaK-
K€ HAaXO0Isl CIIOCOOBI BHE/IPEHHSI
HX B ICATEIILHOCTh OPTaHU3aLHH,
MOYKHO MHHUMH3HPOBATh HX
BIIMSIHHE HA OPraHM3aLUIo /

By discussing and participating
in the development of innova-
tions in the regulatory documen-
tation on gas supply together
with gas suppliers, and finding
ways to implement them in the
organization's activities, it is
possible to minimize their impact
on the organization

2. Ilpeobnananue Oy-
Ma)KHOTO JOKYMEHTO-
obopota / The pre-
dominance of paper
document management

2.1. BHenpeHue HOBBIX
BHJIOB JI€ATEIBHOCTH

B obnmactu OEU /
Introduction of new ac-
tivities in the field of
ensuring the uniformity
of measurements

HoBast 1esTebHOCTD — IIPOBEICHUE
METPOJIOTHYECKOr0 ayIuTa Ha 00b-
€KTe — MO3BOJIUT H30eKaTh N30BITOU-
HOTO pacreyaThlBaHHs JOKyMEHTa-
U U otnpasky noutoi / The new
activity, conducting a metrological
audit at the facility, will help to avoid
excessive printing of documentation
and mailing

2.1. PemyranuoH-
HBIE PHCKH /
Reputational risks

Oukcupys mobdoe B3auMoeii-
CTBHE C 3aKa34UKaMH H HaJ30D-
HBIMH OpPraHaMy B MICBMEHHOM
BHUJIE, MOXKHO H30€XaTh B Jalb-
HelIIeM HEelOTBEPXKICHHbIX
obBuHeHnit / By documenting
any interactions with customers
and supervisory authorities in
writing, you can avoid unsub-
stantiated accusations in the fu-
ture
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IIpooonscenue maon. 4
Table 4 (continued)

Crnabsle CTOPOHBI /
Weaknesses, W

BozmoxHoCTH /
Opportunities, O

Crparerun / Strategies

Vrpossr / Threats, T

Crparerun / Strategies

2.2. Pa3Butue nuQpoBbIX
TEXHOJIOTHIf U aBTOMATH-
3aruu / Development of
digital technologies and
automation

Bo B3aumopeiicteuu ¢ IT-komnannei
paspabotats HuppoBoii hopmar
otopmernst MO, Tie B aBTOMaTHYe-
CKOM peXuMe OyJIeT pyBeieHa BCs
uH(OpMaIHs KacaTelIbHO MapaMeTpoB
o0bekTa, mokasateseii Tounocti CU
1 rpadyrdeckast 4acTh TaKUM 00pa3oM,
4TOOBI HE PUXOAUIOCH JOTOJHHU-
TENBHO PacIieyaThiBaTh e¢, a Iepe/a-
BaTh 4yepe3 o0JavuHbIil cepBep /

In cooperation with an IT company,
develop a digital format for conduct-
ing metrological examinations, which
will automatically provide all the
information about the object's param-
eters, the accuracy of the measuring
instruments, and the graphical part,
so that there is no need to print it out
and instead it can be transmitted
through a cloud server

2.2. Konkypexips /
Competition

JUi1st HEKOTOPBIX 3aKa34NUKOB,

B YaCTHOCTH OIO/PKETHBIX Opra-
HU3auuii, npeobnananue Oy-
Ma)XHOTO JIOKyMEHTO0GopoTa
CTaHET MPEHMYIIECTBOM HPH
BbIOOpe ucnonuuTens / For some
customers, particularly budget-
ary organizations, the prevalence
of paper-based document man-
agement will be an advantage
when choosing a contractor

2.3. IlpuBieueHne KBa-
JA(UIHPOBAHHBIX MO-
JIO/IBIX CHEL[HAIHCTOB /
Attracting qualified
young professionals

Ipusnekas cnenuanucto D0 s
o0yueHus, 1Moo npuderas K yciryram
OHJIAWH-TITaTHOPM 10 00YUEHHUIO
310, ynacTcss MUHEMH3UPOBAaTh
OyMaKHYI0 TOKyMEHTALUIO B OyX-
raJITepuy | JIeIONPOU3BOJICTBE /

By involving electronic document
management specialists in training or
using online electronic document
management training platforms, it is
possible to minimize paper documen-
tation in accounting and office man-
agement

2.3. 3meHeHus
s HJ[, TOCT,
I'OCTP/
Changes

in regulatory
documentation,
GOST, GOSTR

B citydae yTBepakIeHUSA B HOBOM
BEpCHH CTaH/apTa YHUDHIHPO-
BaHHO# ()OPMBI TOKYMEHTA, BbI-
JIABAEMOTO TIO 3aBEPIICHHIO pa-
6ot B o6nactu OEU, cHusutest
YHCIIO ONEYATOK U OLIMOOK MPU
odopmienny, T. K. OymeT ycra-
HOBJICHA eiuHas popma /

If the new version of the stand-
ard includes a unified form for
the document issued upon com-
pletion of work in the field of
ensuring the uniformity of meas-
urements, the number of typos
and errors in the document will
be reduced, as a unified form
will be established

3. HeBble3HOM Xapak-
Tep padotsl / The non-
travel nature of the
work

3.1. BHenpeHue HOBbIX
BH/IOB JI€STEIHOCTH

B obnmacti OEN /
Introduction of new ac-
tivities in the field of
ensuring the uniformity
of measurements

HoBast 1esTenbHOCT — IPOBEeHNE
METPOJIOTHYECKOT0 ayJuTa Ha 00b-
€KTE — [O3BOJIUT 3aKa34UKaM BXKHU-
BYIO KOHTAaKTHPOBATh C HCIIOJHUTE-
11eM 1 00CYXKAaTh BO3HUKAFOLIHE
Bompocsl / The new activity, conduct-
ing a metrological audit at the facili-
ty, will allow customers to interact
with the contractor and discuss any
issues that arise

3.1. Penyranuon-
HBIE PHCKH /
Reputational risks

3.1 Crpemsich Kk 0OecrieyeHHIo
OJIHOLEHHOTO HCCIICOBAHMsI
00BEKTa, B TOM YHCIIE C BBIC3IOM,
KOMITaHHS 3aPEKOMEH/yeT cest
KaK HaJIe)KHOTO UCIIOIHUTEIS,

1 B Cllydae pa3oupaTesbCTB CMo-
XKET MPEeJOCTABUTh JOCTOBEPHYIO
uHpopMaIHIo 00 00beKTe (a He
€O CJIOB 3aKa3unka) / By striving
to ensure a comprehensive study
of the object, including on-site
visits, the company will establish
itself as a reliable contractor and
will be able to provide accurate
information about the object in
the event of litigation (rather
than relying on the client’s
statements)

3.2. Pa3BuTHe 1u(GpPOBHIX
TEXHOJIOTHI U aBTOMATH-
3armu / Development of
digital technologies and
automation

Co3nanne oHNalH-1aTGOPMBI, 103~
BOJISIIOIICH HAXOJUTh 3aKa34NKOB U3
Pa3HBIX PETHOHOB M PaiiOHOB, U pa3-
MEILICHUE Ha Hell TPeAIoKeHUI CBOUX
YCIIyT TIO3BOJIUT 0OECTIEYHTh KOMaH-
JIMPOBOYHBIE BBIC3/IbI CHIELIUAIICTOB /
Creating an online platform that al-
lows you to find customers from dif-
ferent regions and areas and posting
your services on it will enable spe-
cialists to travel on business trips

3.2. Konkypenuws /
Competition

JIi1st HEKOTOPBIX 3aKa34UKOB
JMCTaHIIHOHHOE BEIIIOJIHEHHE
paboTHI CTaHET IPEUMYIIECTBOM
Mpu BEIOOPE UCTIONHUTENS /

For some customers, remote
work will be an advantage when
choosing a contractor
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Okonuanue maobin. 4
Table 4 (continued)

BozmoxHoCTH /
Opportunities, O

Crnabble CTOPOHEI /
Weaknesses, W

Crpaterun / Strategies

Vrpossi / Threats, 77

Crparerun / Strategies

3.3. [IpuBievyeHue KBa-
JTHUIHPOBAHHBIX MO-
JIOJIBIX CHELHATINCTOB /
Attracting qualified
young professionals

IpuBneuenne u coOCTBEHHOE 00yUe-
HHE CIeLUAIUCTOB 110 MOoHTaxy CU
1 aTTECTALlMH U3 TOrO PErHOHa, I71e
€CTh HEOOXOIMMOCTb B BBIIOJTHEHUN
paboT, 1 BIIOCIICICTBHI IPUCBOCHHE
eMy CTaTyca «I1apTHepa» MO3BOJINT

BHEJ[PUTH BBIC3/THO XapakTep paboTsl /

Attracting and training specialists in
the installation of measuring instru-
ments and certification from the re-
gion where the work is needed, and

subsequently granting them the status

of "partner", will allow for the im-

3.3. U3menenus
B HJI, TOCT,
T'OCT P/
Changes

in regulatory
documentation,
GOST, GOSTR

OrnepaTHBHOE OIOBEILECHHE 3a-
Ka34YMKOB O HOBOBBEICHHUSAX

u u3meHenusx B HJ/I mocpen-
CTBOM B3aHMO/ICHCTBUS OHJIANH
MO3BOJIUT TAKXKE ONEPATUBHO
MPHHSATH MEPBI HA 0OBEKTE, YTO
TIOCITY>KHUT MOATOTOBKOH K JaJIb-
HelIeMy BbIe3/ly Ha OOBEKT /
Prompt notification of customers
about innovations and changes in
regulatory documentation
through online interaction will
also allow for prompt action at

plementation of on-site work

the site, which will serve as
preparation for further visits to

the site
Tabnuya 5. OueHKa BO3MOKHOCTEMH
Table 5. Assessment of the capabilities
. HWrorosstii 6at /
Bo3moxkHOCTB / Opportunity S | O Final score
BHeznpeHne HOBBIX BHJIOB ACATEIBHOCTH B 00JACTH 00ECIICUSHHs €ANHCTBA U3MEPEHHUI /
Introduction of new activities in the field of ensuring the uniformity of measurements 313 9
PazBuTHE H(PPOBHIX TEXHOJIOTHI M aBTOMATH3AINH /
Development of digital technologies and automation 311 3
ITpuBieueHe KBaTU(OUIHUPOBAHHBIX MOJIOBIX CIICLUATIUCTOB /
Attracting qualified young professionals 212 4

[penmnoxxkeHsl 3 BUAa CTpaTerdyl peardpoBaHUs Ha
BO3MOJKHOCTH: YyCHJICHHE (BHEIPEHHE HOBBIX BHJIOB
JIESITEIBHOCTH B 00JIaCTH 00SCIICUCHHUS STUHCTBA U3Me-
peHwii), npuHsATHE (pa3BUTHE U(PPOBBIX TEXHOJIOTHI
¥ aBTOMATH3allM) W WCHOIB30BaHWE (TMpUBJIICUCHUE
KBATH(HUIIMPOBAHHBIX MOJOJBIX CIICIHAIUCTOB). Pa3-
paboTaHbl KOHKPETHbIE MEPOMNPHUSATHS TIOJ JaHHBIE
CTpaTeTHUH.

[IpemnoxeHHBIE CTPATETUH PEaruPOBaHUS MOTYT HU-
BEJIMPOBAThH CJIa0BIC CTOPOHBI OPTaHU3AIMH B IMEPCIICK-
tuBe. Vcrnonp30BaHue MPOBECHHOTO aHAIN3a Ha MTOCTO-
SIHHOM OCHOBE ITO3BOJIUT COBEPIICHCTBOBATH MPOIECC
M3, CHU3UTh PUCKH BO3HHKHOBEHHS ONIMOOK MPOEKT-
HOW JOKYMEHTAllUW, a TaKKe IMOBBICHTh KOHKYPEHTO-
CIOCOOHOCTh OpTraHM3allM HA OCHOBE BBISBICHHBIX
BO3MOXKHOCTEH M TOUEK poCTa.
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The purpose of the study is to identify the risks of the metrological examination process based on the application of quality
management methods so as to improve the effectiveness and work out measures for development opportunity management of organ-
izations accredited in the field of ensuring the measurement uniformity. Within the frameworks of the studies, the risks of the metro-
logical examination process of gas supply system documentation were assessed using the process “Forming comments on project
documentation” as the riskiest, according to the experts. Using the cause-and-effect diagram, the risks of the studied process and
their causes were identified. The root cause identified was “inattention of the expert.” The use of the “bow tie” method allowed
building scenarios for the risk event development, and the analysis of these scenarios helped examine the proactive management of
the organization’s risks in detail and to specify the types of barriers that reduce the likelihood of a dangerous event. In order to
identify the capabilities of organizations accredited in the field of ensuring the measurement uniformity and selecting a develop-
ment strategy, a strategic planning method known as SWOT analysis was used, and opportunity matrices were created. Since the
human factor is the primary cause of risk, strategies for the development of the organization's personnel should be implemented
first. Integral assessments of competitiveness and environmental favorability were calculated. Based on these assessments, strate-
gies were developed to respond to threats while addressing identified weaknesses and capitalizing on opportunities. Three types of
response strategies have been identified: strengthening (the introduction of new activities in the field of ensuring the unity of meas-
urements), adoption (the development of digital technologies and automation), and use (the attraction of qualified young profes-
sionals). Specific measures have been developed for these strategies.

Keywords: risk management, metrological examination, Ishikawa diagram, “bow tie” method, SWOT analysis.
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