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000 "MPOMXUMIPOEKT" 3ANPOC HA TEXHUYECKOE MPEQNOXEHWNE 3TN-01
000 “PROMCHIMPROEKT" INQUIRY FOR TECHNICAL PROPOSAL ITP-01
BAHHBLIM 3ANPOC KACAETCSH NOCTABKW CREQYIOWENO OBOPYOOBAHWUR, YCAYI W
OOKYMEHTALMMA :
THE INQUIRY CONCERNS SUPPLY OF THE FOLLOWING EQUIPMENT, SERVICES AND
DOCUMENTATION :
LEHA 3A LIEHA
NMYHKT ONKUCAHKE KOn-80 | EAVHWLY | OBELAR
PRICE FOR TOTAL
POINT DESCRIPTION QrE UNIT PRICE
{NOTE 1) (NOTE 1)
1 V3MepUTENbHLIA 3NEMEHT pacxoaa B COOTBETCTBUM & coots.
€ ONpocHeIM Nnctom 18868-17/1-ATX-ON-01 cOfl
Flow metering element correspond In
to specification 18868-17/1-ATX-SP-01 conformity
SP
2 Pacuetnas s3anvcka. MaMeputenbHbiil 3neMeHT pacxoga. B8 COOTE.
18868-17/1-ATX-P3-01 cP3
Settlement note. Measuring element of the expense. in
18868-17/1-ATX-RZ-01 conformity
RZ
3 KoMNAeKT TEXHWYECKON OOKYMEHTALUKU 1 YepTexel B
cooTBeTcTBUK ¢ Tabnuuen (cM. cTp. 6)
Set of technical documentation and drawings in 1 set
accordance with the table (see page 6)
4 3anacHeie YacT gNA Nepuoaa NycKa v ABYX NET 3KCryaraunn
Spare parts for start-up period and for two years of operation 1 set
{1)-3A0CNHAET NOCTABWMWK /! TO BE FILLED BY VENDOR
. NACT § ham)
U3MEPWUTENHbLIA SNEMEHT PACXOOA 18868-17/1-ATX-3TN-01 PAGE | rev
FLOW METERING ELEMENT 18868-17/1-ATX-ITP-01 2 1lo




000 "NPOMXUMMNPOEKT" 3AMPOC HA TEXHUYECKOE NPEANOXEHNE

000 "PROMCHIMPROEKT"

INQUIRY FOR TECHNICAL PROPOSAL

3TN-01
ITP-01

NEPEYEHL AOKYMEHTALUY, HANPABNAEMOW UMK AHHYTTUPYEMOK HACTOS WM U3MEHEHUEM
LIST OF DOCUMENTS ATTACHED OR CANCELLED BY THE FRESENT ISSUE

BOKYMEHT / DOCUMENT

Mpunaraeman

Pee HIMEHEHHAR :::::::: 3:::‘:
- DOKYMEHTELMSA
HAWMEHOBAHRWE / DESIGNATION HOMEP / NUMBER Rov. | ATTACHED CANCELLED
OnpocHslit nueT 18868-17/1-ATX- 0
Ha naMmepuTenbHBIN aneMeHT On-o1
pacxopa
Flow metering element 18868-17/1-ATX- 0
specification SP-01
PacyeTthas 3anucka. 18868-17/1-ATX- 0
NamepuTeribHBIA 2NEMEHT pacxoaa. P3-01
Settlement note. 18868-17/1-ATX- 0
Measuring element of the expense. RZ-01
" MPAMEYAHWA /| NOTES

VU3MEPUTENLHBINA 3NEMEHT PACXOLA
FLOW METERING ELEMENT

18868-17/1-ATX-3TN-01

18868-17/1-ATX-ITP-01
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OO0 "NPOMXMMNPOEKT" | = 3AMPOC HA TEXHUYECKOE MNMPELNOXEHUE | 3Tr-01
000 "PROMCHIMPROEKT" INQUIRY FOR TECHNICAL PROPOSAL ITP-01

B TEXHWHYECKOE NPEBNOXEHWUE JOMKHO BLITh BKIOYEHO:
TECHNICAL PROPOSAL SHOULD INCLUDE THE FOLLOWING:

1. Tpn nogave TexHuueckoro npegnoxexus MNocrasuuk 06st3aH NpeaocTapuTh pedepeHc-nucT
nocTasok npegnaraemoro obopyaoearus Ha oBvekTs HedTenepepaboTkM 3a nocneanue 5 nert.

When submitting a technical proposal supplier must submit a reference list of supplies
of the offered equipment on the refining facilities for the last 5 years

2. Bcé nocrasnaemoe o60pya0BaHNE AOIHKHO MMETE NOMOKXUTENLHBIA ONLIT NpUMEHEHUA (MCNLITaHW)
Ha aHanornyHbix noamumsax OAO "CnaehedTb-AHOC".

All equipment supplied must have positive experfence of use (test) in a similar position of
JSC "Sfavneft-YANOS",

3. Ha3sHaueHHbI cpok cnyxGst He MeHee 10 neT (Mpu yCrosusx akcnnyaraLmm, ykasaHHbix 8 ON).

Service life at least 10 years (if conditions specified in SP).

4. Tlpn nogave TEXHUHECKOTO NPEANOKEHNS HOCTABLUMK OBA3AH NPEAOCTABUTE CKaH-KOMWIO
AENCTRYIOWEro AOKyMeHTa (CepTudukar, NucbMo) 06 aBTopUsaLMK, BEIAHHOMO 3aB040M-
W3rOTOBUTENEM MnY ero opuLnantHbIM AMCTPUBLIOTOPOM (gunepom) B PO, [lanHsiit JOKYMEHT
ACMXEH onpefenATe npasa Ha NOCTaBKy W cepsucHoe 0BCNY)XMBaHUE C COXpaHeHEM BCEX
FapaHTUiHLIX, NOCTIaPaHTHiAHbIX 0BA3ATENLCTS, TEXHNYECKOrO CONPOBOXKASHUA NPOAYKLNM U
Hann4ne BCEN paspelunTensHOl AOKYMEHTaLUY B COOTBETCTBAN C EACTRYIOLINM
3aKOHO[ATENLETBOM.

When submitting a technical proposal supplier must submit a scanned copy of the current document
(certificate, letter) authorization issued by the manufacturer or its authorized distributor (dealer)

in the Russian Federation. This document should define the rights for the supply and service of
preserving all warranty, post-warranty obligations, technical support and product availability ail
permits in accordance with applicable faw.

5. [lpu nopave TexHuueckoro npegnoxeHus MoctaBumk 06s3aH NPeSOCTABUTL BNEKTPOHHBbIE
UBETHLIE KOMWK BCEX paspelunTenbHBIX AOKYMEHTOR Ha npubopst 1 koMOnekTylolme
(kpenex, kabenbHble BROALI U T.4.). HeoBxoaumo Hanwuve BNEKTPOHHbIX CKaH-KoNui
cepTucnkaToB cootreTcTeus TPTC, AeRCTBYIOWMX HA TEKYLMA MOMEHT, a TAIOKE Ha MOMEHT
npegnonaragmon nocTasiv obopyaoBaHus,

When submitting a technical proposal Supplier must provide electronic color copies of alf permits for
instruments and equipment (cable glands, etc.). The electronic scanned copies of certificate

of compliance with requirements of Custom Union's Technical Regulations (TP TC),

currently in force, as well as at the time of the expected delivery, are necessary

AWCT N3
W3MEPWUTENLHBINA 3MEMEHT PACXOMA 18868-1711-ATX-3T71-01 pace |rev.

FLOW METERING ELEMENT 18868-1T-ATX-ITP-01 4 |o




000 "NPOMXUMMPOEKT" 3AMPOC HA TEXHWYECKOE NMPEOMNOXEHME 3711-01
000 "PROMCHIMPROEKT" INQUIRY FOR TECHNICAL PROPOSAL ITP-01

10.

11.

Mpn nopave TexHrueckoro npesnoxXeHns: NMoctaslnk 0683aH NPeaOCTaBNTL NOKA3aTENM
xapakTepusyowme 6e30nacHocTs npeanaraemoro o6opyAOBaHNs B COOTBETCTBUM
c FoCT 27.002-89.

When submitting the technical proposal Supplier shall to provide safelty characteristics
for the proposed equipment in accordance with GOST 27.002-89

B TexHunyeckom npeanoxernun NocTasumk oBs3an ykasars NoNHblA KoL 3aKasa npeanarasMoro
0BopyAOBAKMA 1 KOMINEKTYIOLMX, PECLLKGDPOBATL KaXA6!i CMBON 3aKA3HOO Kona.
Mocrasimk oBnsan ykasaTts CTAHAAPT, N0 KOTOPOMY W3roTABNMBaETCS ofopygosanve u
KOMNAEXTYoLLKe.

The Supplier shall in the technical proposal specify the complete order code of equipment
and its components, and decode each character of code.

The Supplier shalf specify the standard by which manufactured equipment and its components

Npwn nogade Texxuueckoro npeanoxeHus Moctasmk o6A3aH NPEJOCTABUTL ANEKTPOHHbIE
CKaH-KOMMN AOKYMEHTOB O HANW4MY aKKPEAUTUPOBAHKEIX CEPBUCHBIX LEHTPaX Ha TeppuTopui Po,
OCYLIECTBNAIOLMUX rapaHTURHOE 1 NoCTrapaHTUHHOE OBCryXMBaHUE NPEANAraemMoro
ofopyaoBanHUs.

The supplier must provide at submission of a technical proposal electronic scanned copies of the
list of accredited service centers in Russia, carrying out warranty and post warranfy mainfenance
of the offered equipment.

MNocTtaensemsle NpUBOPLI AOMKHBI COOTBETCTBOBATL TpeboBaHUsAM TEXHUHECKUX PEFNaMEHTOR
TamomeHHoro colosa:

- TP TC 032/2011 "0 GesonacHocTit 060pyAOBaHUA paBoTaIOWEro NOg 3BLITONHBIM AaRNEHUEM”.

IMocrasiyyk 06s3aH NpesoCTaBUTL PacHeT auadparM, B KOTOPOM 0BA3aTENbHO
yKa3LIBAETCA COPOCTL NOTOKA, NOTPELIHOCTL M3MEPEHUS U NOTEPS AABNEHMS, YUCTO PeiHonsaca
NPY MUHUMANBEHOM, paBoyem ¥ MakCUMansHOM Pacxoge.

18868-17/1-ATX-3TM-01

FLOW METERING ELEMENT 18868-17/1-ATXATP-01

ieT
U3MEPUTENLHbIA 2fIEMEHT PACXOAA PAGE
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000 "NPOMXMUMMPOEKT"
000 "PROMCHIMPROEKT”

3ANPOC HA TEXHUYECKOE NMPENNOXEHUE
INQUIRY FOR TECHNICAL PROPOSAL

3Ti-01
ITP-01

AEPEYMEHL AOKYMEHTOB NOCTABLIMKA
LIST OF DOCUMENTS REQUIRED FROM THE SUPPLIER

MYHKT

HAUMEHOBAKWE

KOn-80 C NOCNE 3AKA3A/AFTER ORDERING

RPEAROX. (1) ANA YTBEPXOEHWA

SUHANEHAR

ITEM

DESIGNATION

QUANTITY FOR APPROVAL

FINAL ISSUE

WITH BiD KOM.-TH {1} CPOK (2} KON, THIT (1) CPOK (2}

Ham

NOTET QTE-TYPE (1)  DELIV.TIME (2})] QTE-TYPE {1}

DELIV.TIME (2)| REV

e

FABAPUTHEIF It YCTAHOBOUYHLIA YEPTEX
DIMENSIONAL AND INSTALLATION DRAWING

2-C | 3-C | 4-W

6-C

CEOPOMHEA YEPTEN ¥ PA3PE3EI
ARRANGEMENT DRAWING

2-C | 3-C | 4-W

6-C

OCHOBHDIE TEXHUWYIECKWE XAPAKTEPWUCTUKKU
GENERAL TECHNICAL DATA

2-C | 3-C | 4-W

6-C

NEPEMEHL JIEMEHTOB
PARTS SCHEDULE

2-C | 3-C | 4-W

6-C

CXEMA BHEWHWX COEAUHEHKA
ELECTRIC OR PNEUMATIC HOOK-UP DRAWING

2-C . -

6-C

CXEMA BHYTPEHHUX 3NEKTPUMECKWX COEQUHEHWA
INTERNALWIRING DIAGRAM

BUATPAMME] M3MYYEHUA
SOQURSE RADIATION DIAGRAMMS

KATIMEPOBOYHBIE AWATPAMME!
CALIBRATION CURVES

|l sl WwiN

CEPTUGMKATL! COOTBETCTBUA
ACCEPTANCE CERTIFICATES, CONFORMITY CERTIFICATES

-t
o

TIPOTOKOMNbI 3ABOACKUX MCNLITAHWA
TEST REPORTS

WHCTP. MO MOHT., MYCKY, AKCNN. U TEXH. OECIIYKMBAHNIO
INSTALL., START-UP, OPER. AND MAINTEN. INATR.

2 - C |RUSSIAN LANGUAGE

12

NEPEYEHE 3AMACHbLIX YACTEN NS NYCKA
LIST OF SPARE PARTS FOR START-UP PERIOD

2-C | 3-C -

13

AEPEYEHE 3ANACHBIX YACTEW ANSA 2-X NET PABOThI
LIST OF SPARE PARTS FOR TWO YEARS OPERATION

2-C | 3-C -

14

NPOUELYPA M CEPTUOHUKAT CBAFKW
WELDING PROCEDURE AND WELDING TEST CERTIFICATE

15

POLEGYPA NPUEMKWK
FACTORY ACCEPTANCE TEST PROCEDURE

16

NPOUEAYPA TECTUPOBAHUA
PERFORMANCE TEST PRCCEDURE

17

NPOTOKON NPHUEMKN
FACTORY ACCEPTANCE TEST PEPORT

18

PACYET KPEMEXMHbIX HETANER $NAHUEBOIO COEQUHEHMA
CALCULATION OF SCREWS FLANGE CONNECTIONS

19

TEXHUMYECKKIA NACMOPT (ANA KAXGOW NO3KMLMN}
TECHNICAL PASSPORT {(FOR EACH TAG N}

20

IEBPOREMCKWIA CEPTUGKKAT O NPUMEHEHWW B CUCTEMAX
BE30NMNACTHOCTH {IEC 62508)
EUROPIEN CERTIFICATE FOR USE IN ESD SISTEMS (IEC 62508)

21

CBUAETENLCTBO OF YTREPKAEHWW TUNA CPEACTB
WU3MEPEHWA C OMTACAHMEM TUNA CH (NPUNOXERME K
CBWUAETENLCTBY)

CERTIFICATE OF TYPE APPROVAL OF FUNDS
MEASUREMENTS (APPLICATION FOR CERTIFICATE)

22

KONMA METORWKW NOBEPKWU
COPY CALIBRATION PROCEDURE

23

CBWAETENLCTBO O NEPBUYHOY NOBEPKE
PRIMARY CALIBRATION CERTIFICATE

24

CEPTUOUKAT HA COOTBETCTBWUE TPEEOBAHUAM
TEXHWMECKOIO PEFRAMEHTA TAMOXEHHOIO COKO3A
CERTIFICATE OF COMPLIANCE WITH REQUIREMENTS
OF CUSTOMS UNION TECHANICAL REGULATIONS

NIPUMEYAHUA | NOTES

1 T : C - KONUA, O - OPUITUHATN
(1) TYPE : C - COPY, O - ORIGINAL

2 OATA W KONWYECTBO HERENbL
2) DATE AND NUMBERS OF WEEKS

M3MEPUTENLHLIA ANEMEHT PACXOJA

FLOW METERING ELEMENT

18868-17/1-ATX-3T-01

18868-17/1-ATX-ITP-01

nicr
PAGE

W3M.
REV.
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00C "MPOMXUMIPOEKT" | ONPOCHbLIN NUCT on-o01
000 "PROMCHIMPROEKT" SPECIFICATION SP-01

1

YCTAHOBKA
[aHHbIA onpocHbIA NUCT onpeaenseT NocTasky cpeacts KM u aBToMaTviky, a Takke

BCNOMOTaTellbHbIX MATEPNaNO0B ANA YCTaHOBKM yeTaHoekn 1A-1M tuT.17/1
OAO "CnasredTb-AHOC". r. Apocnasnek.

UNIT

The present specification defines the supply of instruments and supplementary
materials for 1A-1M unit OAQO  "Slavneft-YANOS", Yaroslavl. Russia.

METEOPONTOTMYECKUE YCNOBUA YCTAHOBKH
TEMMNEPATYPA. MakcumaneHas - nntoc 37 °C
MuHuManesHas - MuHyc 46 °C
CpepHsa TeMmnepaTtypa Hanbonee Tennoro Mecsla - nAloc 23,2 °C
CpegHan TemnepaTypa Hanbonee xonoAHOW NATUAHEBKN - MUHYC 34 °C
OTHOCUTENBHAA BNAXHOCThL ' ' '
Hanbonee Tennoro mecaua - 74 %
Hawbonee xonoaHore mecsua - 83 %

CLIMATIC CONDITIONS
TEMPERATURE Maximum - plus 37 °C
Minimum - minus 46 °C
Average of the hottest month - plus 23,2 °C

Average of the five coldest days - minus 34 °C
RELATIVE HUMIDITY

The hottest month - 74%
- The cofdest month - 83%

BHELIHAA OKPACKA
LieeT nocranaemeoro obopynosaHna BydeT COOTBETCTBOBATL CTaHAapTam [NocTaswyika.

PAINTING '
The colour of the articles supplied shall be according to supplier's standards.

TEXHUYECKUA MACMNOPT U AOKYMEHTAUURA

Kaxabli npnbop AOMKEH NOCTABNATLCH C TEXHWYECKUM NACNOPTOM.
FlepedeHb gokymeHTOB [ocTaBimKa ykasaH B 18868-17/1-ATX-3T11-01
"3anpoc Ha TexHu4eckoe npeanoxeHue”.

TECHNICAL PASSPORT AND DOCUMENTATION

The each instruments must be suppled with technical passport.

The list of documents of the Supplier specified in the 18868-17/1-ATX-ITP-01
"Inquiry for technical proposal”.

WSMEPUTENLHBIA SNEMEHT PACXOAA 18868-17/1-ATX-O11-01 et

PAGE
FLOW METERING ELEMENT 18868-17/1-ATX-SP-01 2

A3

REV.




000 "TIPOMXUMITPOEKT" ' ONPOCHbIN NIUCT : on-01
000 "PROMCHIMPROEKT" SPECIFICATION SP-01

4 MAPKWUPOBKA

Kaxxgas namepurensHas gnacdparma 4omkHa MMETb rpaBUPOBAHHYK MAPKUPOBKY
- "Bxof" (Hanpasnenue cpegbl),
- MO3ULNA,
- D (mm) - BHYTPEHHUIA gnameTp TpyBonpososa,
- d (MM) - AnameTp 0TBEPCTUS Anadparmbl.

MARKING
Each orifice plate shall have the engraving:

- “inlet” (fluid direction),

- tag number,

- D (mm) - pipe inside diameter,

- d {mm) - hole diameter of orifice plate.

5 KOMIMNEKT NOCTABKU

Hvadbparmbl No KOHCTPYKLUMKM AOMKHB! cooTReTCTBOBaTE FOCT 8.586.2-2005.

B o6xem noctaeku KA gns gradparm BXoasT Kamepsl, Aucku avadparm,

natpybku otGopos, chnaHLkl ¢ NaTpybkamu, yNNOTHATENbHbIE NPOKNAAKK U MOHTaXHbIE
KonbLUa, KpenexHbie U3Lenn, 3anopHan apMmatypa B COOTBETCTBUM C KITACCOM
TpyGonpoeoaa, npaMonuHeiiHbie yyacTkv Tpybel anvHoit 2D fo v nocne anadparmbi.

SUPPLY

Diaphragm design should correspond to GOST 8.586.2-2005.

in the scope of supply instrumentation for diaphragms includes cameras,
disks diaphragms, nozzles selections,flanges with pipes, gaskets and bolts,
fasteners, valves, in accordance with the class of the pipeline,

straight pipe length 2D before and after the diaphragm.

U3MEPUTENBHLIN ANIEMEHT PACXOA 18868-17M1-ATX-00-01

FLOW METERING ELEMENT 18868-17/1-ATX-SP-01

MCT
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000 "MPOMXUMEPOEKT"
000 "PROMCHIMPROEKT"

OMPOCHbLIV NUCT
SPECIFICATION

Oon-04
SP-04

6 YCIOBWA 3AUMNTbI OT KOPPO3UOHHLIX CPEL (HANUYKE H,S).

OB6opynoeasune KW, ﬁOABép}KEHHOE BO3AENCTBUI0 CEPOBOJOPOAE, OOSDKHO DbiTh
W3roTOEBMEHO B COOTRETCTBMU C pekoMeHaanuamu ctargapta NACE MR 0103-2003

CONDITIONS OF PROTECTION FROM CORROSIVE FLUIDS (H , S content)

Instrumentation exposed to H2S influence shall be manufactured in compliance with

recommedations of standard NACE MR 0103-2003

7 KPOMKHU OTBETHbIX ®fIAHLUEB NOMA NPUBAPKY

KpOMKM OTBETHBIX hnaHLes [oj NpuBapky AOMKHLI COOTBETCTBOBATH knaccy Tpybonposoaa

unn pasmepam TpyO, yKasarHbiM Ha NNCTax 4NA KOHKPETHBIX Noanumnin KIATT.

COMPANION FLANGES ENDS FOR WELDING
Companion flanges ends for welding shall correspond to piping class or pipe size

indicated on sheets for specific instrument tag.

Ly U3MepUTEenEHOro 3nemMerTa pacxoga / Ay/DN
FLOW METERING ELEMENT DN 3aABWKKK

2“ 3rl 4" &"

BII

101!

12"

(50) | (80} | (100)] {150)

(200)

(250)

15
(300}

Knacc Tpybonposoga
Piping class

GOST

HapyxHbiid aruameTp TpyGet no MTOCT /
Outside pipe wall diameter according to

Py/DN
3a0BVKKN

57 | 89 | 108 | 159 | 219 | 273 | 325 160

TonwuKa creHku TpyBet no FTOCT / Pipe
wall thickness according to GOST

Tun peskbbl

cB1 6,00

Re 1/2

YcnoeHbift guameTp oBopynosaHns He MoXeT BbiTe Menbiue 0,5 [ly tpyBonpoeoaa

He moxeT BbITh Bonbe Qy TpyGonposoaa.

Nominal diameter of equipment shall not be less than 0,5 piping DN and more

than piping DN.

U3MEPUTENBHbLIW SNEMEHT PACXOOA

FLOW METERING ELEMENT

18868-17/1-ATX-OnN-01

18868-17/1-ATX-SP-01

NACT {A3M
PAGE |REV.




OO0 "NPOMXUMIPOEKT" s OMNPOCHbIN NMTUCT on-01
000 "PROMCHIMPROEKT" SPECIFICATION SP-01

Vismepurenbibie fuadparmel Py go 10.0 Mna gns rpyB ¢ dnaduamm

no 'OCT 12821-80 ¢ ynnoTHUTeNbLHLIMKM noBepxHocTami no FOCT 12815-80
B COOTBETCTBUK C KNaccamy TpyBonpoBOOE

50 Mm £ DN 1py6i1 < 300 mM, PN =63 krc/fcm2

3KC mydhtoaa DN 15 Re1/2 (%)
Marepuan - HepX. ctanke

D
(+)
T Y Tpyb6a 14x2-12X18H10T
,I [OCT 8841-81 (™)
’ /" \ L=2x(200-300mMm)
A 7 NN [
=
O
2xDN 6510,2 2xDN .
ATX (ID)

MprMeyvaHus:

1. Avacdbparmbt MOTyT UMETB fiBE Nnapbl 0TBopoB.
2. Ha npamMeix yqacTkax gnuuon 2D Ao 1 nocne anacdparmsl TpySonpoBoibl He A0 KHbI
“MeTb BHyTpeHHuUX yetynoe (n.7.1 no TOCT 8.586.1-2005)
3. Ovnadcbparma gonkHa nocTaensaThes B cbope, ObiTe UCMBITAHa W rOTOBA
K ycTaHoBKe Ha TpyGonposog.
4. % - Tvn pesbbsl No knaccy Tpybonposoaa (cm. Tabnuuy Ha nucte 4)

** . COrNacoBbIBAGTCA € 3aKa34NKOM
5. Tun kopenHol apmatypet - 3KC, DN15 [na Takux ¢peg kak asoTr HUSKOro HaBneHus,
nap/KOHAeHCaT HU3Koro paeneHrs, 8o3ayx KM, TexHuueckui Bo3ayx, Boaa (peuras,
ofopoTHas, NpoMTennodMKaLMOHHas, CaHTENNOMUKALIUY, TerNOCNYTHUKA U NP. UCMONb30BATL
LLAPOBYIO apMaTypy.
6. Mpu T cpeabl 2 200 °C npuMeHUTb NPUBAPHYIO KOPEHHYIO apMaTypy ¢ 06BapKoW NpY MOHTaxe.
7. Tipn P cpepgbl = 6,3 MINA nprMeHATL NPUBAPHYIO CABOSHHYIO KOPEHHRYIO apMaTypy.
8. NaTtpybxu orbopos gnadparm ACNKHBI NOCTABNATECA €[UHON KOHCTRYKUMER AMVHORA
400-600 MM ¢ npuBapeHHbIMK LTYLIEpPaMK [NS MOHTE)Ka KOPEHHON apmMaTtypbl

JKCT

U3MEPUTENBLHDLIA 9NIEMEHT PACXOAA 18868-17/1-ATX-OnN-01 PAGE
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¥3M,

REV.




000 "NPOMXUMIPOEKT" ONPOCHbLIN NUCT
000 "PROMCHIMPROEKT" SPECIFICATION

0J1-01
SP-01

OPHEHTALWA OTEOPOE ANA UBMEPEHWA PACXOLA HA TPYBEONMPOROIAX

Fnsa saskux unu 2arpA3HEHHBIX NN CKNOHABIX
K KOKCOBZHUMIO KUAKOCTER 1N AN napa

LAs UMCTRIX MUOKMX NPOAYKTOB

P .

Oris rasa
Tun otBeTHbix | YTOM MEXEAY Napamn Yron mexay napamu
e thraHues oT6opos guachparmel, X | oT8opoa guadparmel, Y
Luadparmil LNA KALOKOCTeH ANR 12308
DN25 140 45
DN32 140 45
DN50 140 45
DN80 160 15; 80
DN100 160 15; 80
DN150 160 15; 80
PN200 120; 170 12, 60
DN250 120; 170 12; 60
PN300 140 45; 80
DN350 140 45; 80
DN400 140 45; 90
DNSGO 145; 110 35;70
NPUMEYAHKA :
0 u#ap. cnaHua
1. 3oxa obcnyxueaHus auadparmb 1L = + 500 (mm)

2
2. 3TV opueHTaLWK 06R3aTenbHBI ANA BeaX CNYyJaes

3. TyHKTUPOM NOKA3aH BApUaHT ¢ ABYMSA Napamy oTOOPOB B COOTRETCTBUN

¢ yKasaHHieM Ha TEXHONOTHMYECKOR Cxeme.

4. dnadue QonkHel ObiTe U3roToBNeHE! cornacHo TOCT P 54432-2011

U3MEPUTENLHLIY SNEMEHT PACXOA

FLOW METERING ELEMENT

18868-17/1-ATX-0ON-01

18868-17/1-ATX-SP-01

RACT | viam
PAGE | REV.




00O "MPOMXWUMITPOEKT" ONPOCHbLIW NTUCT on-01
000 "PROMCHIMPROEKT" SPECIFICATION SP-01
TIRBHENE TBELT GUHOE RECOMIOTHOE TNCTHOCTE] 3
PRESSURE MPa GAGE ABSOLUTE DENSITY | kg Im
TEMNEPATYPA 0
g TEMPERATURE C
R WHIKCC T 3 1 MAPE
%% & L Liouin m'/h \' VAPOUR T/h
21 A3 3 CMECH
FACXOZ % é COCTOAHWE CPELRY! G GAS N m Ih M MIXTURE
FLOW i FLUID ETATE BOORHOKW NAP
s S TEAM Tt
ToATIAR KAPARTE PG 1 ARM STIEMEHTA
& LINE ELEMENT CHARACTERISTICS g -
- Ly 0
§ g| nosvus £ % - 5 § 8 @ wlo ¥ z .
% E TAG 30F UM LE liomeenemns £ g | MR |5 5|32 El £ 8|38
2 4 NUMBER 2 & |{Dwep XTony, Q = g I & S TPYBOMP. = % CNOCOB g 0 % 3 L 5 & g
2] g g © CTexn} E g LINE NUBBER |1 = E et PIPELINE ] [ OTEOPA = £ e 3 = =4 g %
F S 2 |paM{mm}| I F o83 MATERAL % TAPS TYPE = W B g
o R = % g olo |8 [
& T F | Douxwas| x X o = Q 8
c thickness) o g 5
168686- N
1| FE3099-1 >°°0 |159x86| 1,9 | 205 | SE. | Cr20 |SS| Yrmoso# | CB1 | L | (1,3)
xOn THN GNEMEHTA KOn TV BNEEHTA
CODE ELEMENT TYFE CODE ELEMENT TYPE
B e ———————————
z S.E IAATPATMA C OCTPOW KPOMKOW C.N LMMMHAPWIECKOE COMAO (PL 50-411-83)
‘é‘ & Ll SQUARE - EDGED ORIFICE N |CYLINDRICAL NCZZLE (P 50-411-83)
wg WR NBHOCOYCTORUABAR UADPATMA (P11 50-411-83) D.O LBORHAR IVAGPATMA (P 50411-83) DOUBLE
mw <M. WEAR-RESISTANT ORIFICE (P[] 50-411-83) e |ORIFICE (PO 50-411-83) .
S = Q.C CONNO "JETBEFTL KPYFA* 5.0 CTAHOAPTHAR BUAGPATMA INA OVAMETPA MEHBLIE 50 M.
£ NOZZLE "QUARTER OF A CIRCLE" =~)s | STANDART ORIFICE FOR DIAMETERS LESS THAN 50 MM.
C.E TVADPATMA C BXORHEIM KOHYCOM
v ORIFICE WITH CONE ENTRANCE
E;‘;:‘gfm”““: (1) CMOTPU YEPTEX HA TIUCTE 5
(3) BACUET OMAMETPA OTBEPCTUA CMOTPY 1B868-17/1-ATX-P3-01
. CRIFICE DIAMETER SIZING REFER TO 18868-17/1-ATX-RZ-01
TEXRONOT AUEC k¥R OTHER / MOHTAKHEIR GTREN
FROGESS DEFARTMENT ﬂ DEPARTMENT
Ham fata LoRkHaCTE dammmA gl lam. Hara DomkHocTs Camunng Tioanwcs
Rev. Date Post Family name j & Rev. Date Post Family name Signature
EMenss , 230508 (1o - e e £ W/’Mw//ﬁg %
Bl / /" =
|
S N —
W3rCTCBUTENL
MANUFACTURER
. NACT | 3w
UZMEPUTENLHELIN JNEMEHT PACXODA 18868-17/1-ATX-0ON-01 pace | rev
FLOW METERING ELEMENT 18868-17/1-ATX-SP-01 7 0
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llporpaMMumyt xoMmiexc Pacxomomep MCO mepcomm 2.1 or 30.09.2014
Bnagenen naHHOM KOIVG MNPOIPAMMEI:
000 «llpoMxmMIpoerT»

Pacuer N 1 or 23.05.2016

BHOOJHEH B coorsercTBMm c I'OCT 8.586. (1-5)-2005

Ycranoska 1A-1M noz. FE 3099-1
Bun pacyera - PacuéT cyXalguero yCoTpofcrna

XAPAKTEPUCTUKA MSMEPAEMON CPEIH

HzmepAaeMas cpeda ~ Tas0BHM KOHNEHCAT

H3O0HITOYHOE HABNEHME. ...... e e b e e e e v eree.a 1,7 Mila
BapoMeTPHUECKOe HABJIEHME. . . vu. ... e e e e .751,3 MM pT. Cw.
* AOCONIOTHOS JABIEHME . v v i v v v n e s s s s snenans N 1,8002 MIa
TeMOCPATYPR .« c v vu v .. Dt e e §0 °C

TINMOTHOCTL B PabOUMX YCHOBMAXK 4t v v v v v e e nrsnsanasnnnssnsnas e 573 xr/m3
IMHAMIMUECKAA BASKOCTTD « o o v v s e s s e ennan e et e e e 0,000014 wkrc*c/m2

XAPAXTEPUMCTHKA CYXAQEETC YCTPOWCTERA

Cyxapumee yCTRCOHCTRO?
InadparMa C yIDJAOBLM CHNOCOBOM OTOODA NABISHMA

* NuaMeTp Cyxamero yoTPoACTBa apM 20° C..t v iin s i ennenennn ... 80,817 v
* lvaMeTp CyXaomero YyCTPoHMcTBa Opy pabounMxX YOHOBMAN. « v v eesenonan 80,87 mm
* OTHOCHMTENEHEN IMaMeTP OTBEPCTMA CyX¥alouwers ycTpolicTsa

B PAOCUMX YOIOBUAN . v ot v v v vt s v vee snannan et 0,5499

Mawepuan cyxavilere ycerpoMcrea - Crans 12X18H12T,12X18H10T(15X25T)
KosdgdmurenT nMHeMHODO pacWMpeHMA MaTepuana
CYXRAPUETO YOTROMCTEA s v v v v v s v s nononsnnnenas RN
* [onpasoyHell KOZOPUUMEHT Ha pacluMpeHus

................... 1,66E-3 1/°C

MATEPUANE CYXADUETO YCTPOMCTEE t v v v v oo v v v v eaneconennenanssnss ... 1,00066

Criccof onpenenelMA pPalyyca BXOOHOM KPOMEM IMAGDADTMEI. v o v e e nenan. CLeHMBaeTCs BUIYANLHO
HauaneHeli palmMyc BaKpPYyIVIEHKS BXOOHBOM KPOMKM. v v e ersnosennernsenss 0,04 v

Nepnon NoBepKM OMADPATMBL, B TOHAX <+« e v e nenrnuneas e e e e e 1

* CpedHmit pamMyC =axKpyTleHuA BXOIHCH KPOMKM muadparMel........ vl 0,06244 MM

* lNonpasouHslii KOZQOULMEHT Ha HEOCTPOTY BXOAHON KPOMKM guadparm..l, 00321
Cnocof orbopa HaBJeHNA - Uepe3s KaMepy YCPelHeHMS MAM COCHMHEHHHE OTBepCTHA
CueneHsre OCHM CTBEpCTUS CYXARMEero

YCTPOWCTRA OTHOCMTENbHC OCHM TpyOONpoOBCIA..... S e e e e 0 mm
OTKIOHEHME OT MJIOCKOCTHOCTY BXOMAHOTO TOPLA. . ... ..... e e e 0 mm
* NONyCTHUMEIE 3HAUEHUA TOJHMHE OUMAQPATMEL OT. v .t sensnnnsa. v ees . 2,36178 M
2 7,3534 v
* HonycTuMele 2HAYEHUS UMAMHIPMUECKOR wactu guadparmel (€} OT...... 0,735 pmM
0. . 2,541 mmM

* Hanbontwmee 3HaYeHMe WEDOXOBATOCTH

TICBEPXHOCTH BXOIHOTO TOPRPUE .t v v v e vrsmnntensensns e ¢,00809 v

* Hanbonbilee 2HaYeHME WEROXOBATOCTH

TNOBEPXHOCTH BEXOOHOTO TOPRLB .+ v v v v v v v o rsonnesnnan e et e e 0,1 rav

* PexXOMEHIOYEeMEM LOMNYyCK Ha M3TOTOBJNEHME OMaMeTpa C¥......uvveenen.. 0,0323 M
Mooyns ynpyrocru marepuana CY npy BSalaHHON TEMIEPATYPE. .. ........ 198 T'Ma
Npenen rexkyuecTH Marepuana CY........ e e e e .. 240 Mla
XAPAKTEPHCTHKA TPYBONPOBOLA

Dunamerp rtpytonposona npum 20° C.o.o....oo..... et e e 147 bam

* MuameTp TpyGonposola B padoumMx YOJHOBMEH. .. ..... e e e e 147,068 »m
MaTepuan tpybonposoaa - Crans 20

Kos¢duupieHT mmuHellHOTC pacumMpeHWs MaTEPMANa TPYDONPOBOI&. v v e v v .. 1,15%E-5 1/°C
* MonpaBoYHEl KOB3QIMUMEHT Ha pacillupeHMe Marepuana rTpyGenposona...l, 00046
DKBMBAJSHTHAA WEPOXCBATOCTE CTEHOK TRYOCHDOBOHA .t v v v vt et v e e v e vna 0,03 MM

Tun 1 cocrodaHue TpyOL - CTAaJbHAas HOBaA CeCWOBHaA XOACOHOTSHYTASR

Yecrasorka 1A-1M noz. FE 3099-1 Crpanmua B lor 23.05.2016

18868 17/1-ATk~P2- 00/ 7Y



* HonpapodrHbll KO3QOUMUMERT Ha WepOXoBaTOCTeE TpyLonpoBona
Cnocel onpenefieHus HePOXOBATCOCTU TRpyOONpoBoda

KOMIIMEKCHEE ITAPAMETPH PACKOHOMEPA

BepxHMM rpenes nepenana DaBisHWA.. ... e

*

* A+ %

Kosdpdrument

Umcrno Perponesnca....

Kosdduumenr
Kosddrumenr

MoTepmn JaBaeHUA.

CKOPpOCTM BXOHa

UCTeUeHuA,
pacxoga.

SapaHHEI HMKHMA Npefes M3MepseMOolC PacXOoRa......
SabDaHHED BepxHMM Tpeles MIEMepAeMOTO PACXOOa.. ...

FPacueT pacxona
* MaccCOBEM pPacxon

(nposepkra)

npy BepxXHeM npene’e

XAPAKTEPMCTHKA M3MEPMTENIBLHOT'C YHACTKA

l-ce MEeCTHOe CONpOTHUEJISHME:
JIea KoJieHa B pasHHX JjiockocTAx (L < 5D}
Paccroanue OT 1-ro MECTHOIO CONPOTMBIEHMS IO CYXaouero yCcTpokcTeab M

2-T70 MECTHOIO CONPOTHRIIEHMA HeT

PaccrosaHue 0O MECTHOIC CONPOTHMBIIEHMA nocne CV.......

T'nAb3e TepMoOMeTpa Her

1,04911
...1103523
..... 0,e0477
.0,63447
..1705%2 TNa
10000 xr/u
63000 xp/u

63000 xr/u

PaccToanme Mmexny 1-bM MECTHBEM CONPOTHBIEHMEM M CYXAKINMM YyCTPOMCTBEOM COKPAWLSHO
K HeonpenmeneHHOCTM KozddmuyeHTa uCTeUeHMA apHUPMeTHYeCKM acGarieHo 0,5%
LR R A S SR R L XS E R R R R A AR RS A R E R A E R RS B S L Y T L PR S R LR RN

ImMHe NpAMONMHeMHEX YYaCcTKOR TpyOonposoma cooTBercesypr DPOCT 8.586.1-5.2005
AR AR R R E R SR R L S RS SR R R E R R E L R R RS R R R R R R R R R R T R R EE R SRR EE R R R

PACHET HEONPEOENEHHOCTEN

£ ok Ok * ok o ok A ok F %

BepxHuit npemen usMmepeHusa l-ro aou@mMaHOMeTpa

PacunmpenHas
Pacumpenuas
PacumpeHHasn
PacuupenHas
Pacmupennan
PacinipeHnHasn
PacuupeHHaA
Pacumpenrasn
PacumpenHasn
CTaHIapTHLIX
PacumpeHHaA
PacmmpeHHasd

dyHKEUMA Npeobpa3cBaHMA MBMEPUTENEHOTC npeobpazoBarens
{mmndpMmaHOMeTRa) -

npMecegeHHaA

HEONpeneeHHoCTh
HRONpPeaeneHHOCTb
HEeONpeneIeHHOCTE
HEONpenaeHHoCTh
HeoNpeneleHHOCTb
HEeOoNpeneseHHOCTh
HeonpeneAeHHOCTh
HEONpPEeNeJeHHCCTh
HeonpeneleHHoCTh

VOHOBMAX . v v v e wn

HecnpeleleHHOCTDh
HeolnpeaeJeHEOCTh

JMHenHas
NOTPEUHOCTE,
OCHORBHaA. .

B S

KOSQIMUMEHTA MCTEUEHMA. v v v v s e as v 1 %
KODPEUMIMEHTA MEePOXOBATOCTM . v v v v v .. 0 %
xo3¢¢MnUMEeHTa NPUTYIUIeHMS KpoMKkM...0,25 %
IMaMeTpa Cyxapmero ycrpolcrea.....0,04 %
IuaMeTpa TPYOONPOBOIE . v v e e eennas 0,2 %
onpedeneHuda nepenafa OaBiieHWd,....0,21 %
olpeXeNeHUA TeMICPaTYPH .+ v+ eve...0 %
ornpefgeneHusa abCcoTHOTO HaBienusa. .0 %
onpeneNieHus IAQTHOCTH
e e et s e 0%
onpeneNeHyA NIOTHOCTM. . v oo vnassa.. 0 %
PEACEOOA HKUIOKOCTM . + v s v v v et e nennesan 1,04 3
....................... 25 xla

HOMONHMTEIBEHAA . « v o v vt vt v e vt aen s

ERE I

% M3aMepUTenbHODO nhpeobpasoeartensa {(onpManomerpa)

C,075 %
..0 %

PR Y

* MaccoBb PACXOR NpM BepPxHEM npejene yusMmepeHud l-ro mubmanomerpad3000 kr/u

dyHKLMA rpecbpas3ceannsa l-ro npecOpa30BATENA

l-ro pmmpMaHoOMeTpa - NMHeMHas
NprBedeHHas NOTPENHCCT:, %

l-ro npeobpazosaTesis
OCHOBHAM .ttt v v v v s s v s s e it vt o .

JONOTNHUTEIIEHER e v v v v v v s s s s s s o nn st a s et aonnoennas ..

Ycrawosrka 1A-1M noz.

FE 3098-1

Crpanuua B 2or 23.05.2016

18963 ~ 17/7 - ATF - P2- 001
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SYHKUMA Npeobpa3CcBaHKA Z-D0 Npeofpa3oBaTens

1-ro AudMaHOMETRA — C M3BJISYEHMEM KODHSA
npKseleHHad MOTPEewHOCTs, % 2-TC NpeobpasoBaTens
OCHOBHEH . v v vt vi v ennnenn e e et e, 0,01 %
D OTOTHMTEIABHE A . v v e v o v v s o n o s mmmms s s s ee e sannensenas 0%
Bepxauil Npenen M3MepeHMA MICLITOUHOTO JHABJIEHMA. « v vv v evsens-a.....4 Mia

NpMBeHeHHasA NOTPellHOCTh, % M3MepUTeNnsHOTO npeobpaszoBaTend [MaHoMeTpa)
OCHOBHAT . v v v v vt ettt ae s nm v e e nenn e e et 0 %
JononHMresbHad. . v oo, .. T

IranazoH usMepenns BapomeTpa
OTu v v nennnn e e et . 600 e prT. Cw.
2 (o et e BOO MM pr. cT.

aBCoNOTHAA TMOTPENHCOCTH BAPOMETPHMUYECKOTO JaBNeHMA

OCHOBHAEH. « v v v v v e e e e e e e 0,2

JonONHMTEIBEHAA . v v v v v v - e e . e e e .0,5
BepxHWA Npelen U3MEepeHMA CpelcTBa MSMEPeHMA TeMIepaTyphl..... .....100 °C
Hirxnwit npenen uaMepeHMs CPeHCTRa USMEePSHWMA TeMIEPATYPBl. « v s e, 0 °cC

abCOMTHAA NOTEEUHOCTE MSMEPUTENALHOIO NpeobpazoBarena (repMoMerpa)

OCHOBHAM . & v v v v b s s na st s ssssasnannassseansessascnsss 0
JononuMreneHad. . ... P ¢
Ycranopxka 1A-1M nos. FE 3098-1 Crpanuua I 3or 23.05.2016

1H2E) - 177 - ATX - P2 001 s



TaGmila pacuérTa HeonpeaelieHHOCTeR M3MepeHMA Pacxola NpM 3alaRHBPX OTKACHESHMAX

TeMneparTypr M ODabBJ€HUA CPeObel M 3a0aHBbiX 2HaueHMAX hnepenalla LapJieHMsA.

TeMnepatypa, ~C 60
AGc. naBneHme, Mila 1,8002 %
llepenan HaBReHUA, Maccopeld pacxon, KI/u
Klla (%) OTHOCKMTEJIEHAA pacilMpelHas HeONpeAeNeHHOCT: pacxona, (%)
1 (4) 12644,7 - - - -
2,87 - - - -
2,5 (10) 19967, 4 - . - .
1,49 - - - -
10 (40) 38875,2 - - - -
1,07 - - - -
15 (60) 48819,5 - - - -
1,05 - - - -
20 (80) 56358,7 - - - _
1,04 - - - -
25 (100) 63000 - - - -
1,04 - - - -

MakcUMMaabHO HONYCTUMAas pDACWMpEHHAas HeonpeleleHHOCTh OnpelesieHmMA pacxoda 3 %

VcnonHnTens: M.A. Epumukosa

HopepuTens:

Ycocranoesxa 1A-1M nos. FE 3098-1 Cepanuna W 4or 23.05.2016
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WiVl [-660€ 3

floén. v dama

Wb, N2 dydan,

Bsar, uHB.NE

flodn. v dama

Hub. Nt nodn.

1. [lobepxnocms Bxodnozo mopua duagpazmy (noBepxrocms 1) doaxua Jsims naockod,
Hennockocms noBepxrocmu Bxodnwoze mopua guagppaemsl onpedeasiwm neped ee ycmanoBkod.
duagpacmy cyumainm naockald, ecru MakcuMaALHbl 3a30p Mexdy Hed u noBepoyaHol AuHelKoU
gnurot {2020, HanoxenHod 8dons mwdozo duamempa duappazmsr meree 0,005((-d20)/2, me. yixrou
- menee 0,52

2. [lloBepxnocms Bxodnozo mopua duagpazms doaxna umems 3wavenue Ra e Sosee
0,0001-d20 8 npedenax kpyza duamempom He mewee D20, KoHteHmpuuHozo ¢ ombepcmuen,

3. [oBepxrocme Buixodrozo mopua duagpazms (noBepxHocms 2} donxua Seimb NAOCKOD U
napananensHod nobepxrocmy BxodHozo mopua Suappacml,

4 KavecmBo odpadomku noBepxrocmy BuxodHozo mopya duagpaemsl GONYCKABMCA HUXe
ycmanobnenHozo dna Bxodnozo mopua. Pexomendyemes, ymods sHavenue Ra Bsixodnozo mopua ne
npebsiwano 0,1 M.

5. Hennockocme u cocmosnue noBepxwocmu BeixodHo20 mopua Guagpazme donyckaemcs
ouenuBams Buayanswo,

6. (loBepxxocms BuixodHozo mopua duappazmel cyUmawm napanneAbHol nobepxHocmu
bxoduoze mopya, ecau:

npu D20 = 200mm paswocms mexdy £, uamepennsimy B andold movke ducka duagpa 2mer,He
donxra npebsiwams 0,001.020;

npu D20 < 200mm paswocms mexdy anavewusmu EG, usmepentbimu 8 wdod movke ducka
Guagpaemsl, He doaxwa Swime Sonee 0,2 MM

7. Paswocme mexdy 3Havenusmu e npu ee uameperuu B medol mouxe KoHmMYpQ
omfepcmus He donxkHa npebsiwame 0,001-020

Ecnu 50 MM = 020 = 64 mm, mo monyuna FG Moxem docmuzams 3.2 M. B 3mom cayqae e
pexoMendyemcs npumenerue duagpazm c 30,36

8. Ha kpomxe G we donyckaemes waauyue kakux-audo degexkmol - Buamud, pucok,
3aycenyeb u mn. Kpomxa G doaxwa umems paduyc we Gonee 0,0004-d20. Ecau paduyc Soaswe, mo
6 pacqems B8odumcs nonpabounsii kozgguyuenm Kn, Komopsy onpedenswom cozaacko FOCT
8.586.2-2005.

llpu Busyaswrom onpedenenuu snavenus re omcymemBue ompaxenua cBema om BxodHod
kpomku duagpazms, paccmampubaemod HeBoopyxentsiM 2aa3om nod yenaom &5° x nsockocmu
duagpaems, cBudemenscmbyem o moM, Ymo aHaveHue rH He npebswaem 0,00004 M, Imo anaverue
npukumanm 30 pesyasmam BuzyassHozo onpedenenus.

flpu vsmepenuy paduyca ri 3a pesysemam PPUHUMAIGM CpedHee apuPMEmMUYeCKOe IHOYeHUe
pesyncmamol uzmepenud & BocoMu MoYKax, paBHOMEDPHO Pa3MEULEHHLX N0 OKPYKHOL MU,

9. Kpomku H u | donxnst Ssims Ges saycenueB, pacok vy xakpyenedun. Jonyckawmes
Hedonswue depekmsl (Hanpumep, oduHownas yapanuwal.

10. fuamemp d20 Jonxen Sbims He Mewee 12,5 M. Omuocumessreid Guamemp f3 donxen
Haxodumsca 8 npedesax om 0,1 do 0.75.

. 3a sHavenue duamempa omBepcmus duagpazms d20 npuHuMaom cpedree 3HaqeHUE
pesynemamol vsmepenus Suamempa He MeHee vem B wemsipex HanpabeHusx, pacnosoxenHsix nod
npudnuzumessHo pabusiry (Busyanswo konmponupyemsimul yeaamy pye k dpyey.

flpu 3mom omrocumensHas HeonpedesenHocms peaynsmama usmepenus duamempa,
00ycA0BABHAAA UMEPUMENBLHSIM UHCMPYMEHMOM, He JoAxHa npebsrwams 0,02 %,

Umbepcmue donkno Sums yusundpuveckuM. TpedoBanue cyumaemcs BuinonreHHsIM, ecAu
pesyasmam usmepeHuld duamempa & nwdom u3 HanpabreHud He omayvgemcs om tpedHezo
aHaveHus duamempa Gonee vem va 0,05 %.

e’ - cpednee apugmMemuveckoe 3nGyYeHue u3 duanasoHa om 0,735 do 2,94 mm

Ed’ - cpeduee apupmemuyeckoe naqenve vz duanaszona om 2,362 do 7,35 M
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