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SPECIFICATION
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Arperar nacocapili (vaumen. no TOCT, OCT, TY) L

Tunopasmep u ucnoanenne (I'OCT, OCT, TY}_
Size, type and design in accordance with .~

Pump unit as per GOST,08T, JS.

GOST,08T,JS.

Hacoc HeHTpobesHbLH TexHonorHeCKNil HOMep: H-40A, H-40B
Centrifugal pump Process number )
TloTpebuTens: OAQ «CaapnedTe-#HOC) HaroTorHTENb:

Yeranosxa noayuennn 3JOY-AT-4
User: JSC «Slavnefi-YANOS» Manufacturer:

Plant ELOY-AT-4
KoIn4ecTBO arperaros, Wi, padounx 1 PE3EPBHAIX 1 ofiee 2
Number of unirs, pcs. operating - spare total

1. OBIHHE CBEJAENNA
1. GENERAL INFORMATION

2.9 Knacc onacnocti o I'OCT 12.1.005.-88 -
2.9 Hazard class as per GOST 12.1.005.-88

1.1 KnuMaTyHeckoe BCIONHEHNHS ¥ KATETOpHa

2.10 Bapriroonackocts no NOCT 30852.1 -

¥4 {gsurarens
pasMCHIEHUA 2002, FOCT 30852.5-2002 0OUIENPOMBILIAERHOMD
. HAIHAUEHHA)
L . 2.10 Explosion risk as per GOST 30832.11-2002,
1.1 Climatic category and category of location GOST 30852 5.2002
1.2 MunnmMansHas TeMIEpaTypa OKPYKAICILETO
Bo3yxa, °C +5 2.11 pH (nns BOJHKIX pacTBOpOB) -
1.2 Minimum ambient air temperature, C° 2.11 pH (for water solutions)
1.3 MakcnuMansnas TeMICpaTypa OKpyKalomEero +37 2.12 TIoNHMEpHIAIAR, KPHCTANNH3ALAA 1 T.11. ~

ro3myxa,"C
1.3 Maximum ambient air temperature, C°

} .4 Kaacc pasMerienus no IVD

1.4 Class of location per Elecirical Installation Code

- 2.13 Marepnan
2.13 Material

2.12 Polymerization, crystallization, efc.

Tlo pexomena. H3roT.

On Supplier's recommen.

1.5 Haziauenue macoca

1.5 Pump service

Hacoc mupkynaumu
TennoQpHKaMOHHOH BOABL

2.14 Peauna crolikad K cpeag

2.14 Fluid resistant rubber

ITo pPEeKOMEHA. H3I'0T.

On Supplier's recommen.

2. CPEJA, IIEPEKAMHBAEMAS HACOCOM
2 FLUID PUMPED

Pumps circulating heating water

3. JAHHBIE CHCTEMAbI
3. SYSTEM SPECIFICATIONS

2.1 Hanmenosanue Boaa 3.1 Pacxos noMBHAEHLLE, ¥ f4ac 80
2.1 Designation Water 3.1 Rated flow rate, m'/h

2.2 Arpece. KOMIIOHEHT / MAce. KOHUEHTpauus, % - 3.2 Tpenens pacxoaa (MAH-Makc), M /uac 30100
2.2 Corrosion agent/mass concentration, % 3.2 Flow rate limits (min-max), m'/h

i:ﬂi:i’_;ﬁ;:’zﬂm FACTHIL MM / MaCC. - 3.3 Hanop notpetnsemeil, M 45
2.3 Size of solids, mm/mass concentration, % 3.2 Head required, m

2.4 Temneparypa paGioyas (t pad.}, °C 60...100 3.4 KapHTauseHHHIH 3anac, M 5
2.4 Operating temperature (it oper.), °C 3.4 NPSH available, m

2.5 [InoTHOCTE NpH t pal., K/ 983 ?,ﬁj‘::f ;};ge) epeR BXON kM HaTpyOkoM, METa i5. 0,4
2.5 Density at oper. ¢, karm® 3.5 Upstream end pressure, MPa g (kgficm® g) 4.1)
2 6 Broors, tly ot s D467 | JEMEG Aace Depe RO YOO 08
2.6 Viscosity cP at oper. 1 3.6 Maximum upstream end pressure, MPa g (kgfiom g} (8,15)
2.7 YnpyrocTs mapos pu t pat., MI1a abe, (kre/em? ade.) 0,02 3.7 Naenenye Ba Har. ratpyOke, Mlla n36. (kre/om? n3d.) 0,85
2.7 Vapour pressure at oper. t, MPa, abs (kgficm? abs) {0,2) 3.7 Pump discharge pressure, MPa g (kgficm? g) 8,7
2.8 I1JIK B paBoueii 30e, Mr/n’ o . - ?l,(il:/c[:;c};;;;neum a ar, natpyoxe, MiTas6. Max.
2.8 MAC in the working zone area, mg/n’ ?fféﬁj‘;{ﬁgﬂm pump discharge pressure, MPa g 1,25 (12,75)
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O
- SP

4. IAPAMETPLI HACOCA 1)
4. PUMP SPECIFICATIONS 1)

7. TIPHBOJL HACOCA 1)
7. PUMP DRIVE 1)

4.1 Honaua (MHH,, HOMKHAN., MaKC.), M*/uac

4.1 Capacity, (min, rated, max) m'/h

7.1 SnexTpoABHraTens (Mapka, THII, HCTIOTHEHUE,
H3TOTOBHTENE) ) e
7.1 Electric motor (model, type,

execution, manufacturer)

4.2 Hanop, M.
4.2 Head, m

7.2 MomsocTe npHratend, kBr 1)
7.2 Motor power, kW

4.3 Jlon KaBHTAUHOHHLE] 3a711ac, M

4.3 Additional NPSH available, m

7.3 Hanpmxenue cetd, B/daza

7.3 Mains voltage, Viphase

44 K110 %
4.4 Efficiency, %

7.4 YacToTa BpammeHus, 00/MUH

7.4 Frequency of rofation, revimin

4.5 MomHocts ntorpebisemasn, kBt 2)
4.5 Power reguired, kW 2)

7.5 HomuHansHeli TOK, A

7.5 Rated current, A

4.6 YactoTa ppaienns, 00/MHH

7.6 KpaTHOCTS IMYyCKOBOIO TOKA

7.6 Start-up current ratio

4.6 Frequency of rolation, rev./min.

7.7 MapiupoBKa B3psIBO3aLIATEL

7.7 Explosion protection identification marking

5. YILIOTHEHHE BAJIA HACOCA 1)
5. PUMP SHAFT SEAL 1}

7.8 Crenens samurst 060/I04EK

7.8 Protection degree of sheathings

5.1 Tunopasmep, HCIOTHEHHE

5. I Type and size

7.9 Kosu4ecTRO BBOLOB 1101 Kabenb, BKMouad kabens
AT AHTHKOHGHCATHOTO 2EKTpooboTpeRa.

7.9 The number of entries for the cable, including
electrical heating cables for anti-condensation,

5.2 3arsopHan KHAKOCTE

5.2 Barrier fluid

7.10 MuHuMANLHEE M MAKCHMATEHE ARAMETD
kabena, BKMoOYan kabelb Ut aHTHKOHISHCATHOIO
oforpesa

7.10 Min. and max. cable diameter, including electrical
heating cables for anti-condensation

5.3 ABTOHOMHETH YITOTHHTENLHDI KOHTYD

3.3 Self-sufficient seal system

7.1} MomnHOCTS M HanpAXeHUE aHTH KOHASHCATHOTO
oforpesa (ecnu uMeeTcd ¥ HeoOXomMM)

7.11 Power and voltage of anti-condensation heating (if
available and required)

5.4 TloarHTKa OT MACIOCTAHUMH

5.4 Make-up from oil station

8. KOMINIEKTHOCTE HIOCTABKH
8. COMPLETENESS OF DELIVERY

8.1 Arperar B nonHoM oGseme TY

8.1 Complete package unit JS

aa
yes

6. BCHOMOI'ATEJILHBIE TRYBOIIPOBO/IBL, CMASBKA 1)

6. AUXILIARY PIPING, LUBRICANT 1)

8.2 Jlononuerensno (epeueHs):

Macro ons neproia 00KATKA H ANAROBOH 3aMEHEl Ha
MEPHGA FOAA SKCIUTYATALIAN

8.2 Optionally {list)

Qil for break-in period and the planned replacement for
the period of operatio

6.1 Cxema 9. IPUMEMAHUE:

6.1 Scheme 9. NOTE:

6.2 OxnamxneHye SO%);T Haon 1) Paznen 4, 5, 6, 7 330 tHAETCH ROCTABIHKOM 000 PYOBAHAN
6.2 Cooling f::g ’(:'Ied 1) Sections 4, 5, 6, 7 shall be filled in by equipment Vendor

6.3 IepexaunBaemoii cpenoi

2) Hacoc ocnantaercs GAHHAPHEIM TOPUEBBIM YIVIOTHERHEM

6.3 Fluid pumped 2)The pump is equipped with a single mechanical seal
6.4 Tyan cvaske : R L
6.4 Lubricant type
e . . Nucr
- 19066-36/2-TX-OJ1 . e
L 19066-36/2-TX-SP1 - 3
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Cneuuanbﬂme Tpeﬁonanna- i
Specml requrremenls. ;.

::Hacocm PACTIONONKEH B 3&Kpmmn HACOCHOH,

: Pump shall be located in closed pump house.

Hoc’raaumx Hacocop gomkel HATparuTh B OO0 «TPOMXUMITPOEKT» 1 3axasuuky Ha COMJTACOBAHEE TEXHMUCCKOE NPSIOKEHHE (3an0IHEHHB
ONPOCHEIH JIMCT ¢ NOAMHCHI0O M INTAMIOM IOCTABIMKA HA K@XIAOM JMCTE, XapakTepPHCTHYECKHE KPHRHE ¢ YKajdHdem pabodix Touex,
YCT2HOROUHbIE/Ta0APHTHEIE YEPTERH HACOCOB © YKA3AHMEM DACTIONOKEHU AHKEPHEBIX GONTOR, MEPTEX €O BCTIOMOTaTENLHLIMH TPYOOTIPOBOAIMH H
TIEpEUeHs NPHCOSAMHEHNE, COOPOUHEII YepTex CCHEHHS HACOCA, NEPEYCHE YCTABOK Gﬂdkhpoxox # CUTHANM3AIMIA HACOCHOTO Aarperara W CHCTEMB
obecnedeHua paboTOCEOCOGHOCTH TOPLIEBOTO YINOTHEHNA).

Pump Vendor should send Technical Proposal to JSC «PROMCHIMPROEKT» and Customer for approval (completed pump specification with
Vendor's stamp and signature on each sheet, performance curves with indication of working poinis, dimensional outline drawings with indication of

anchor bolts arrangement, drawing with auxiliary piping and list of cormections, Cross- secnonal drawmg of pump, interlock and alarm list of pump
unif and performance assurance system of mechanical seal).

Hacoce! nocTapinetcd ¢ aHKepHLIMH GONTaMH KpeIlIleH s Ba hyHEAMERT,
Pump shall be supplied with anchor bolts for fixing on foundation.

" Hacoce! MOCTABRACICA ¢ OTBETHLIME (l)ﬂaHLiaMH, KPCNCKHBIMM  ACTANAMH, NPOKIAAKAMHA B COOTBCTCTBHH C© PYKOBOIACTBOM IIO 6c3011aCHOCTH

«PeKOMEHIALHH TI0 YCTPOHCTBY M 0E30MaCHON IKCANYATALMH TEXHONOrAYecKHK TpyOonporoaosy». Hielixu dnuues ACMKHLL BLITS BLITOKHEHEL 1O,
npueapky 1py6 no I'OCT,

Pumps supplied with counter flanges, fasteners, gaskets in accordance with the guidelines on safety, "Guidelines for the safe aperation of the device
and process pipelines.” Cervical flntsev must be met welded pipes as per GOST.

B KOMIIGKT BOCTARKH BKIAIOMHTE 6510’1})0}13}-[3.1]}5!33[0!1[?[60}! 3anacHple HacTH Ha DCPHOR rapa}mmﬂor‘o npoﬁera H 3 roma JKCIITYataliil, B TOM MHCIC
3 PEM KOMIUIEKTa /11 pEMOHTA TOPICBOTO YINIOTHEHHA U 3 xoMrnekTa YILIOTHEHHMH KOPIYCa HAcoca,

Delivery scope shail include wearing spare parts Jor guarantee running period and for 3 years of operation, including 3 repair kits for mechanical seal
repair and 3 kits of pump body seals.

Kopriyce! Bac0cOB A0MKHE! GEITE 3a3¢MACHE! HE3ABUCHMO OT 383¢MNCHHA SACKTPOABHTATENA, HAXONAIETOCH Ha OIHOM PaMe ¢ HACOCAMEL
Pump casings should be grounded apart from electric motor ground located on the same frame with pumps. '

B KOMIIIEKT JOKYMEHTAEHH BKAIOUHTD:
Documentation package shall include:

~ IACHOPTA HACOCA, EKTPOABUTATEAS M KOMIIEKTYIOMMX DNICMEHIOB HACOCHOTO Arperara, B T.HU. 7IACMOPTA HA COGAMHHTERHYIO My(b’["y H
MACICHRY NOCTOAHHONO YPOBHS,

— passports of pump, electrical motor and pump unii accessories, including passporis for connecting coupling and constant level oiler;

~ PYKOBOACTBO f1¢ MOHTAKY M DKCTUTYATALMH HACOCA H 2L ABHTATENA,
— manual for installation and operation of pump and electric motor;

- paspeweivie PocTexHan3opa Ha BPUMEHEHHE, CEPTHQHKAT COOTBETCTRHA,
— Rostechnadzor Permit to equipment application, Conformity Certificate;

— HEPTEXRH GBICTPOH3HARIMBAIOLINXCA ACTANGH.
— drawings of wear parts.

C npeanokenseM Ha OCTABKY LPEAOCTABHTE JCKH3 BCIOMOTETENSHOR OBBAZKM HACOCA ¢ YKAIAHHEM TPAKMIL NOCTABKLL
Proposal for delivery shall include sketch of auxiliary pump piping with indication of delivery limits.

DNSKTPOARMIATENM NOMKHEL OTReaTE TpeGopanaM | «TexHrueckue TpeGoBaHI K BeKTpoasuraTenas and Hyxl OAC «Cnaenedas- SHOC»» ot
19.09.2016, 3T-05-TY-002 «OnekTpoobopynosaHue, NOCTABIAEMOE KOMIVIEKTHO € TEXHOIOTHYECKUM 0BOPYIOBAHMEM D,

Electric motors must comply with "Technical requirements for electric motors for the needs of OJSC” Slavnefi YANOS ™ jrom 19, 09 2016, ET-05, TU-
002 "Electrical equipment, supplied complete with fechnological equipme”.

Hacoch! KOMMIIEKTYeTCs 3IeKTPO/BHIATENAMM HMIIOPTHEIX IPOH3BOIUTENCH (qanu «ABB», «Slemens» «Loher» «Schorch»)
The pump is equipped with electric motors imported producers,

MoiHOCTS 3IEKTPOABUIATENS PACCHUTHEBATE M BPHHHMATE N0 HaHOONBIIEH NPOM3BOAMTENBHOCTH HA XpHBOH rpadnka XapEKTEPHCTHEH HACOCE ©
Y4eTOM KO3(bOHLHENTA 3A11202 MOMILOCTH | C YHETOM CAMO3AITYCKA IPH KPATKOBPEMEHHOH [T0CAIIKE HANPINEHHUS, i

Electric motor power shal! be calculated and accepted basea' on maxinmu capauiy md:cated on pump specgf ca!zon curve cons:dermg power sajé.ry )
margm with auto start up durmg voltage dzp ' )

Jucr

19066 36/2 TX—OJII
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" SPECIFICATION
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-SSP

12 Marepuan OTBETHEIX (Rauues cT 20.

Material of companion flanges steel 20 .

13 Hpenycmotpers oTBepeTse M8  nix UPUCOSAMHCHUA [@THUKOB BUODOKOHTPONA Ha HACOCE M DICKTPOABHIATENE . (B COOTBETCTRHE c.
AHOC-TP-HACOC-01). ' ' ' ' ' ’

Provide a hole M8 for connection of vibration sensors on pump and electric motor {in accordance with YANOS-TS-PUMPS-01).

i4 HpC,D.yGMOT;)BTB OTBEPGTHC MSX! I NPHCOCAHHEHHA AOATHHKOR Temnepa'rypm H@ HaAcoce H BIICKTpOIlBHFaTﬁIIC (B COOTBETCTBHHU C
AHOC-TP-HACOC-01). ' '

Frovide a hole M8 for connection of temperature sensors on pump and electric motor (in accordance with YANOS-TS-PUMPES-01).

I3 Hacocr KOMONEKTYETCS TOPUOBRMM YIOTHEHHAMH Aponssoumrencit: AHOJ, TOKHA, lepmeruxa, TPIM,
Pump shall be provided with mechanical seals produced by ANOD, TEKNA, Germetica, TREM companies.

16 Cocouuutenttias mydra HACOCHOIO arperaTa AOKHA OMTHL FIAGCTHHYATAA € KOMIUICKTOM 38MACHBIX IUIACTHH M COGH,  MECIPYMEHTOM
(ecnu Tpebyeres). ’ '

Connecting coupling of pump should be laminose with a set of spare plates and special tool (if requared).

}7 [IpeaycmoIpets Ha HACOCHOM arperare PEryAHPOROHEEC GONTRI LA BHICTABKM HACOCA Ha (YHIaMeHT H GONTH HIA UEHTPOBKH 311 JBHIaTens.
YxazaTh Ha cO0pOUHOM HEPTEKE YNOWALKY JUTS YCTAHOBKH YPORHS NPK BHICTABKE HACOCA Ha (yHIAMEHT. o :
Provide adjusting bolts on pump to install pump on foundation and bolts for electric motor alignment.

Indicate on assembly drawing a platform for level adiustment when pump is assembled on foundation.

18 Jlna wmnopTHoro of0pyAoBauws MPEACTaBHT, MHGOPMALMIO © HeolXOAMMOCTH NPOBEACHMS WEOMOHTANA K RYCKO-HAMATOUHAIX PAGOT CHAAMM
CICIMANI3HPOBAHHBIX OPraHH3aALMI HIIH OTCYFCTBUMN TAKOH HEOOXOAMMOCTH.

Provide information comcerning imported equipment if there is a necessity 1o conduct supervision and commissioning by specialized

organizations or not,

Ham.
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U Yrmepkaaio:
_ .+ TnapHer SHEPreTHE
-+ 0AO «Cnasrepe-

o £ C.JI. Eropes
«49» ;/cﬁ"ﬁ __2016r.

TEXHUMECKHE TPEBOBAHHUA
'K 3NIeKTPOABHIaTe/IAM Ang Hysa OAO «Cnasregrr-5IHOC»

1, HASHAMEHWE JOKYMEHTA

. Hacrosmue  TexHHYecKHe  TpeGOBAHMZ  OHPEAGAMOT  MHAREMamLuse  TpeGoBaHuA
K [POCKTHPOBAHAIO, H3NOTOBACHHIO, MOHTAKY ¥ HCIIBITAHHAM HIEKTPOABHTATENCH, NPeHAHAYCHHEIX
QIS YCTAHOBKH  BO  B3pHBOOLACHMX M B3PEBOGE3OMACHHIX = 30HAX - OOLEKTOB
OAQ «Cnasuedts-AHOC». A o : o

2. OBIIME I10JIOKEHMA

2.1 DnexTpomBUIaTeN¥ AODKHEI COOTBETCTBOBATE 3aKasRol JOKYMEHTAUHH, HacTOSLIHM
TeXHAYeCKHM TpeloBanaaM H AKTY&ARHOH pEAAKIHE PocCHACKAX HOPMATHBHBIX AOKYMEHTOB H
crapaapros (TOCT, CHall, ITVD # 7.8.). Ha o6opynosanwe, He NponsBofumMoe B POCCHH, OMKHDL
TAloKe PACIIPOCTPAHSTECS TPeBOBAHKA CTAHAPTOR CTPRHEIFHINOTOBHTENN B TpeGoBaHnA CTAHAAPTOB
Mexayrapogaolt DnexTpoTexraveckoll Komrccnn (MIK).

2.2 B chyuse BLMBICHHA HECOOTBETCTBHA (Da3HOMTEHHN) MexIy TpeOOBaHHAMH 3aKa3HOH
DOKYMEHTAIMHA, HACTOMEHX TeXHWYecKHx Tpefosanmit w/mnm TpeboBaumil COOTBETCTBYIOIIHX
POCCHECKHX B MEKIYHAPOAHLIX HOPMATHBHEIX JOKYMEHTOB R CTAH/APTOB HeoOX0auMO obpararscs
K 3aKasuBKy AL DONYYEHHA YTOUHCHNN. '

2.3 B cayuae HepnocTarka KEPOPMALMK B HACTOSHEX TexHHWYecKHX Tpebosannax, IlocTaBmux
ROIDKEE TIONYIHTH BCIO HeoGxommMyro uudopMarpro oT 3axazunka W/t [IpoexTHol opraHn3anay.

2.4 CoOOTBETCTBHE® KACTOANAM TEXHAYECKHM TpeGoBanmaM He oceofoxpaer IlocTaBmjxa
OT OTRETCTBEHHOCTH 38 NOCTABKY HamIexamuM ofpasoM CHPOSKTHPOBAHHOTO 00OpYXOBAHNS,
MEXABMYECKHE H 3/IEKTPHYECKHME XapaKTEPHCTHKY KOTOPOrO PACCUHTAHEI HA 38JAHHBIC YCHNOBHA
IKCIUTYaTaUHY ¥ OOCHyKABARAS Ha WIOLIATKe CTPOHTCIRCTBA,

2.5 DnexTpOABHUraTENH OTHOCATCA K BPAUIAIIKMCA NCKTPHYECKHM MalAHaM NEPEMEHHCTO
Toxa, cooTBeTCTRYIomEM "OCT-P 52776-2007 (MOK 60034-1). . -




3 HOPMATHBHI:IE ,I[OKYMEHTI:I n CTAHJLAPTLI

anBelleHHHﬂ HIXKE CGBIHKH Ha .HOKYMCHTI:! H CTaHlI&PTH HBJIXIOTCS COCT&BHOﬁ YacThlo

. macronmux Texmuueckux TpeGoBannit:

O6ozarucHne HaumeHoparue
_ ' - ‘| IlpaBwia yoTpolicTBa BAEKTPOYCTAHOBOK, 7-CH3NaHHE B COCTABe: pasnen 1
II¥D, 7-em3n. (rn. 1.1, 1.2, 1.7, 1.9), pasnen 2 (rn. 2.4, 2.5), pasaen 4 (tn. 4.1, 4. 2),
o pasgen 7 (5. 7.1, 7.2, 7.5, 7.6, 7.10), pasgen 6
- - { Ilpapuna ycTpodicTBa DAESKTPOYCTAHOBOK, §-eM3faHMe 32 MCKTIOYCHHEM
[ ITY 3, 6-erap, | pasmena 1 (rn. 1.1, 1.2, 1.7, 1.9), paspena 2 (r. 2.4, 2.5), pasgena 4 (1.

4,1,4.2), pasnena 7 (tn. 7.1, 7.2, 7.5, 7.6, 7.10) u pasnena 6

TOCT IEC 60034-1«
2014

Mamuns!  sMeKTpuueckue Bpammiommecs. Yacth 1. Homupanbgsle
IHAYEHHS [ADAMETPOB H SKCILTYaTalHORHEIE XapaKTepHCTHKH

roctr P
60034-2-1-200%

M3K

Maimgnn  anekTpEueckue Bpamarompecs. Yacts 2-1. CranpaprHBIE
METOmEl ONpefieNieHHA LOTeP: M KOMPOEIHEHTa HONE3HOTO HEHCTBHA
BPAIAIOIIAXCA DJEKTPHYCCKHX, MAUTHH

IOCT IEC 60034-5-
2011

Mampsss anexTpuveckme ppamarommecs. Yacte S, Kuaccuduxanusa
crenmenell samutel, o6ecnedmBaeMbix  of0nO9KAMH - BPAMAIOLIHXCH
anexTpuuecknx manmu (Kox IP)

F'OCT P  MDK | Mammms onexrpuueckue Bpamaommecs. Jacts 6. Metons: oxnaxaenni
60034-6-2012 (Kon IC) '
Maumumnl anexTpAYecKie Bpamaommecs. Yacts 7. Knaccupukauns Tanos
JToCT P MUK
KOHCTPYKUHH, MOHTAXHEIX YCTPORCTE H PACTIONOKCHHUS K0pobOX BLIBOMIOB
60034-7-2012 (KoxIM) :
[TOCT P  MO3K | Bspumoonackse cpeast. Hacrs 0. Ofopyaoaanne. O6mue TpeGosanus
60079-0-2011

I'OCT 1EC 60079-1-

(2013

Bsprnsoonacenie cpegnl. Yacrs 1. OfopynosaHue ¢ BHAOM BIPBIBOSRUIHTH
«B3PLIBOHENPOEHNaeMEle 0bonouky "d"»

IOCT IEC 60079-2-
2013

Bsprisoonacasie cpeyibl. Hacrs 2. OGopynosande ¢ BHAOM B3PHBO3AUIATEI
«0BONOYKH 10X MIOETOYHBIM NABICHHEM «PY»

| TOCT 18855-2013

Mogmurmmxe  xauerwn,  JuHaMmudeckas

TPY30IOABEMHOCTE  H
HOMRHAILHBIK pecypc '

roct » MOK/TC
60034-17-2009

Mammnel snexTpayeckwe Bpamaromyecs. Yacts 17, Pyxosoxcrso mo
NPAMCHCHHIO &CHHXPOHHRIX nmurarenedt ¢ KOPOTKO3aMKHYTEIM POTOPOM
IIpH NHTAHRKH 0T Npeobpasopatench

I'OCT P 53472-2009

MamuHs snexTpaeeckue Bpamarouiecs. JIBRraTeM ACHHXPOHHbIE.
MeToms! BCnpITAHAR

OCT IEC 60034-14-
2014

Mamueel  anekTpmueckne Bpammomuecs. Yacre 14, Mexanuveckas

| BrOpamma BexoTOpRX BHADE ManrMH ¢ BHICOTAMH Bana 56 MM H Goxee.

Hamepennn, ougHKa ¥ NpeAes XeCTKOCTH BuGpanui

Mamwuner  sneKTpHEdeckue  spamaonmecs.  Yacts 18-31. Ouenka

byHKURONANLHEX YTOKasaTenell cHCTEM M30MMMHM. Merogsl ucnubITaHHH

gﬁgg‘lf‘c 60034'_18' anx wabaoaneix o6MoToK, OUCHKE ¥ KIaCCHPHKALL CHCTEM H3OIAIIAL,
MCIONB3YEMBIX  BO  BPAAIOMMXCA  MAINHHAX, N0  TEIUIOBEIM
XAPAKTEPHCTAKAM
Mampnnl  2AekTpuueckue  Bpamasommecd.  Jacre  18-34.  Ouenxa

I'OCT IEC 60034-18-
34-2014 o

yHKHHOHATLHLIX TTOKA3ATEREH CHOTEM HIONAUKH, MeToAR HCIBITAHHHA
st wabnoHnex  o6Morok. OieHka TEPMOMEXaHHYECKOH CTOHKOCTH
CHCTEM M3OIALIHE

Texuuuecknt pernamert Tamoxenmoro cowsa «0  GesonacHocti

| TP TC 01222011

oBopynopanus fas paboTsl BO B3pLIBOONACHEIX CPEAAX Y




4 TPEBOBABIA K CONIPOBONUTEILHON JOKYMEHTAINM

.41 B xoMmmexT AoxyMentammu «C rmpejiomenmem» B cocrase TKIT ma mocTaBky
. NCKTPONBHTATENA JOIDKHELI BXOJMTH CHE[yiOWHE 3ABEPCHHBIE NPOMIBOMMTENEM (IOXMUCARHEIE
' YHONHOMOYCHHEIM JHIOM M NapadupOBRHHLIE NEUATHI0 OPradM3allMd) AOKYMEHTHl Ha PyCCKOM
. 4.1.1 «Texunyeckue TpeGOBARAS X NEXTPOABKTaTeIAM Wit Hyxa OAQ «Crasnedtn-AHOCY,
'4,1.2 3axaiHas JOKYMEHTAIMS, 3aM0iHCHHAA POA3BORUTENICM SNEKTPOABHTATENA.
413 JIKCT OCHOBHHIX ~TEXHHYECKHX XAPAXTEPHCTHK SNEKTPOABANATCIA, COASPMAmMIL,
KAK MUHEMYM, CIIEAYIOUye NaHHEE: : SRR . S o

- MsroToBuTens;

Tun anexrpoABATATENS;

HoMusanesoe HanpmKenie,

HoMuranpHaa MOUHOCTS;

MapkupoBKa 110 B3PRIBO3AIIATE;

Crenens sammTs! ofonouxy — IP,;

HonycTrMas TeMIeparypa 3KCIUTY8TatiH;

Knacc sreprosddextasrocts — IE;

BosmoxHoeTs paGoTE yepes npeoGpasoBarens MacTOTh;
 KommieKranyst BIPHBOSAIMKIEHABIMA CARGHHKOBEIMH BBOJAMH JUIA CHJIOBEIX W
. KOHTPONBHEIX KabeneH; :

»  Kommnextamua SPM-HunnensMy /14 MOHTEXA JaTYRKOB H3MepeHus Bubpauu,
‘o THI # KOTAYECTBO JATINKOB TEMIEPATYPE: 06MOTOK H IOALIHITHAKOB.

T E

_ 4.1.4 TabapArTHO-yCraHOBOYHEIM YepTEX DNCKTPOABHIATSId C YKA3AHHEM €r0  BECOBBIX
. XAPAXTEPHUCTHK. ' : '

42 B KkoMwiekT AoKyMemTauuH «{am yreepxmenms», paipaGateipacMofi I[locTaBmyKoM
‘B TedeRHH 30-TH xaneEAapHBIX nuel ¢ parel axuenrta ero TKIL, fomxHer BXOBHTB CacAyiomue
3gPEPeRHEIE IPORIBOAHTENEM (NOANACARHAEIS YITOTHOMOYERHBIM JIHIOM H 1apadHPOBAHALIC MCHATEIO
OpraHW3aLUMN) JOKYMEHTH HA PYCCKOM S3LIKE: :

4.2.1 JIucT OCHOBHEIX TEXHHYECKHX XAPAKTEPUCTHK HeoGX0ZMMO AonmoMHATE 3HaveHaamMu KI1J|
H cOS ¢ B 3aBHCHMOCTH or marpysxm (50%, 75%, 100%). Lomxusl OBITE NPHBEACHB! KPHBEHIE
M=f{/n¢) B I=fn/nc), rae nc — CHHXPOHHAR YACTOTA BPAMIEHKH, NPH KOMUHAIPHOM HAUPAKEHAR !
MEHUMATLHOM HANPSDKEHHY, & TAKKe KpHBas Harpysky MexasuiMa Muarp=f{n/nc).

4.2.2 Ilpu pabore 21eKTPOEBHATATENY Yepes lpeolpalosaTelTb MacToTE]l, NPOR3BOIMTCIL AOMKER
NPEAOCTABATE IPAbHYCCKYI0 XAPAKTCPMCTHKY MOMEHTR Ha BANy /CKTPOABHIaTeNA B 3ABHCHMOCTY
OT YaCTOTH! BPAIIEHHS K MOATBEPARTh BO3MOXKHOCTb €10 AMMTENbHOK paGoTe: Ha Mamkl 000pOTaX
B YONOBHRIAX YXYAUIEHHOTO OXJIRKACHHA, '

4.2.3 TexHAYECKHE XaPAKTSPHCTHKH B3PHIBOSAUMIIERHLIX CANLHAKOBLIX BBOMOR JUIA CHIIOBHX
¥ KOBTPONBHEIX Kabensii ¢ yKasaHueM, KaK MHHAMYM, CGAYIOMAX A2HHBX: IR :

- #»  VsroToBHTEANL,;
¢ Tun BBOZOB;
e JlvanasoH HapyXHEIX guaMeTpop KabeneH, KOTOPHIC MOryT YOAOTHHTE NIPEAIaracMbnie
xa6enpHNe BBOJA. '

4.2.5 TexHHUCCKHE XapaKTEPHCTHKH HHTHKOHAEHCATHOTO IIOJOTPEBATENA ofMOTOX craTopa
(B ciydae HEOOXOMMMOCTH €I0 NPEMEHEHRA): : S :

. »  HoMHHAJILHOS HANPAKCHAC,
. HoMMHRNIEHAA MOIIHOCTE,



4 3 B KOMILIEKT noxymmauun «C noc'ramcoﬁ oﬁopynonanaa» nonxcnm BXOI[HTB OpHmHaJlb] SR '

cne}momnx JOKYMEHTOB: _
Hacnopt snempoxanrafrem (mm pyxoso,ucmo ne 31<cunya1'auau), xoropme nomxmm
conepxars HagopManMIo (YepTeRH U Auarpammsl, B coorsereraun ¢ TP TC 012/2011),
. HeoBXOMMMYIO JUIR BBOZAR B JKCIUIYATALMIO, TEXHHYECKOTO OBCITyXRBAKMSA, OCMOTPR,
' NpOBEpKH IpasunpHOCTH paboTH! W PeMOHTa BMeKTpoODOpPYAOBAHMA, a8 TaKkKe
 pexoMeRAanAM mo ofecnevennio 6e30MACKOCTH IIPH  €1'C HKCIUIYATALHE; R

O714&T 0 KORTPONMHREIX HCTIEITAHALX, IPOBEASRHEIX HA 3aBOJIC-H3IOTOBHTENE,
CepTHOHKATRL COOTBETCTBHSA 'rpeﬁoaanm TEXHHYECKOTO pemamema TAMOXCHHOTO
€o103a (wlmncsaaepeﬁﬂme xonaa) : R S

5. TPEBOBAHMSA K NPOM3BOJUTENIO, KAYECTBY M HAAEKHOCTH
‘OBOPY{OBAHHA B -

5.1 Dmexrpoppuratens nomsmunt Gbrrb  NPOM3BEJGHHl B NONHOM  COOTBETCTBHH
. € TEXHONOTHYecKON Kapro#f 3aBoja W3FOTOBHTENA C HCIONB30BAHAEM BEICOKOKAYECTREHHBIX
Marepuanon. B caydae menons3cBamHAs KOMIUIEKTYIOUIHX CTOPOMHEX IPOM3BoRuTeNel aomker GhiTh
OCYINECTRNER BXOMHONH KOHTPONS KAGeCTRA JAHHEIX KOMIIESKTYIOHIHX,

_ 52 Kaxmeli snekTpogsuraresh XOJDKCH NPOXOMMTH KOHTPONBHBIC HCNBITAHHA HA 3aBOJC-
H3[OTOBHTENE. '

5.3 Cpox cmyxO0H 3NeKTPOABHraTe/d (38 HCINOYCHHCM MOAMMIHHKOB) JOJDKEH COCTAaBIATH

* He MeHee 28 ner.

5.4 Cpox rapanTad MeKTPOABHIATENS NOKEH COCTABIATE HE MeRee 36 Mecxuen ¢ RaTH! BROAR
JEKTPOABHTATENA B IKCIUTYETANMIO, HO HE Gonee 48 Mecnuen © ABTE MOCTABKH,

6. VCJIOBHH YKCILIYATALAR

6.1 Jing paGoTH BO B3PEIBOONACHEIX 30HAX 06bextos OAQ «Cnasnedte-AHOC monyckaercs

- HpHMeHeHNe aneKTpoABUTaTeneli ¢ BHARMH BIPHIBO3AIIKTHE: d, de, p.

: 6.2 ONEXTpOmBHraTeNH MOJDKHE! OBITE NPHTONHBL 1A OKCIUIyaTADHA B KIIHMATHHCCKHX
YCHOBHSX B YCJIOBHAX OKPYXaIomed CpeAsl, ONPeAS/ICHHEX NPOEKTHOH NOKyMeHTandel, a Taxie
IS MECTA CBOEIO PasMeleHHs U YCIOBHHR SKCIUTyaTalny (BHYTPH H/IH CHEDYKH [IOMOIOCHHA).

6.3 Iips sxcnnyaraumy SISKTPOJIBMTATEREH BHE 3ARHHK, KOHCIPYKIMX anel(‘rponanra'reneﬁ
AOTKHA OGRCIeUHTs PAGOTY IpH MaKcHMATEHOM Temmeparype +40°C, mummMamenon - 46°C u
OTHOCHTENBHON BIAXKHOCTH 80—}00% Creneds 3aluuTh Jruratensii nomxua OHTSH, €CMH He yXa3aHo
REOe, He MeHee [P55. _

64 TIlpu skcIuTyaTalHm aneKTpoppurateneli BEYTPH TIPOH3BOACTBCHHEIX NOMCINeHHH
KOHCTPYKIHA dheKkTpojsurarenel nomxna ofecneuntt paloTy IIpH MAKCHMAIBHOR TeMIepaType
+45°C, MrmuManzHol +5°C » orHocuTensHON BraxHOCTH A0 98%. CTeneHb 3amETH! ApuraTenelt
Aonisa OBITh, SCH HE YKa3aHO HHOE, He MeHee P44,

6.5 Cactema OKpackH EKTPOJBHraTeNell NPA PasMCLUCHMA B NOMCIICHHH AomxHA ORITh
xoppo3noRHof xareroprx C3, Ilpn pasMeineHAr BHe NOMELIEHHH TPUMEHNETH Kateroprio C51.

6.6 Togxmowenme x cevm U=6000 B Jjomxun npemycMaTpHBaTh 371€KTPOABHIATENH

. HoMERaNBEHOH MommHocTLIo 200 KB ¥ Gonee, eciu HHOe He YKA3aHO B NPOEKTHON ZOKYMCHTAUMH,

6.7 DNeKTPORBHTATENH XOJDKHbBl JNONYCKATH JVIHTEIBHBIC OTKIOHCHIA NapaMeTpPoB  CeTH,

He npenmnaa 1IpH 3TOM nonycmmuﬁ Ha:pea : -

-HANpSMEHMA CETR - . S :_5:10%,
CoewacTOTHCETH . - 0 d04Tn




"f- fT.EmE.cm XAPAKTEPHCTHKH

T 1 Oﬁnme Tpeﬁonanua

71 I{,ux ,qnm'rencﬁ ¢ Hyexom Benocpe.ncmeﬂuo QT CeTH JIOIyCTHMOE ‘mcno

©  NOCHENOBATENBHBIX IYCKOB RO/KHO BBITH He MEHee: H3 xono;moro COCTOMHHMA —~ 3, M3 IOPSUEro

COCTOAENA — 2,

7.1.2 Obmorkr ctatopa anexrpoasurarenclf Uu=6 kB momsuinl COSHMHATECS 3Be3nOH
~ (mpm TycKe HAIDAMYIC OT CETH) MW MMETb TPH KOBUA OOMOTKM CTATOpa, BEIBCHCHHEIX B XKOPOOKY
. BuIBOZOB. EC/M EHOE He OTOBOPSHO M yKasanue Ha AA(QGCpeHIMANBHYIO SAMATY OTCYTCTBYET,
T0 HYAEBYIO TOHMKY 3B/ MOXHO CKPEITL. B IPOTHBHOM CryHae, TPaBCGOPMATOPH TOKA JOMKHEL .
ycrananmnamcs B KopoOKy coelIHReHKS HYJIeBOH TOYKH 3BE3/bL : '

. 7.1.3 Bnexrpomprrarems Uyo,<1000 B FOTOKHEL HMETh nse TOUKM 3a3CMJICHHS - B KJIEMMHOH
Kopoﬁlce ¥ Ha KOpIyce SNeKTPOBHTaTENA, :

7.1.4 EciM Hy0¢ HE YKa3aHO B NPOEKTHON LZOKYMCHTALlWM, B KAUCCTBE THNOBOTO IIDHHETH
OpOAOIKHTENLHREIN pexuy paboTe AsuraTens — S1.

- 7.1.5 Temmeparyprstii Kmace NEKTPOABHrATencH AOMXeH OHITH HPOBEPeH MPOHIBONUTENEM
. € YYeTOM MEHHMANBLHOMN TEMIISPaTyphI SKCIUTYATALHH.
- 7.1.6 Knacc HarpepoCTOHKOCTH H3041HH 0GMOTOK CTATOpA A0MKeH OLITE HE Hike — F,

7.1.7 DOnexrpolBHraTeas, SKCIUTYATHPYIOINWCCA BCPTHKAILHO BANOM BBEpX (Hanphmep,
H& AIMAapaTax BOIAYMIHOIO OXJAKASHHS) JOMAKHBI HMETh JAGHPHHTHOS YIIOTHEEHE NMOMIUIIHHKA
¢ DPHBOAHON CTOPOHNB! ANIA IIPENOTBPAIUECHEA NONANAHKA BIArY B IOQUIANTHEKOBRIE Y3/IL.

- 7.18 OneXTpOABHTATETH, IKONNYATHPYIONMECH  BEPTHRKAILHO  BATOM BHH3
BIPHIBO3AMAMEHHOTO HCTIONHEHNA © BANAMH BIPHEO3amATE EX d, Ex de momxusr Osi1h OCHAMEBHE
3QIATHRIM KOXKYXOM AN NPCAOTEPAINCHES NONafaHui TBEPALIX H KHAKHX BEINECTB B BEHTEJLATOD
OXNAKNCHUA HMEKTPOABHTATEN, '

© .7.1.9 Bcnm Harpysxa ssekTpoasurarencit mMeeT xomeOaTenbHBIi XapakTep, 10 IPHBONHAL

. ¢HCTeMa JOMKHA o0najaTe [MOCTATOMHON MHepnMed, 4ToOH OrpaHHYHTL KoneGaHua TOKa

- aNeXTponBHTaTen B mpepenax 40% oT HOMMEHANGHOrO TOKA. [IPOH3BONMTEND BIEKTPOABHrarenel
AOMKEH TPENOCTABMTE 3HAYCHMS IMynncaluH TOKA, MOMEHTa M 4YacTOTH BpallieHHS B DaMxax
paccMaTpHBaeMoll HarpysKH,
© 7.1.10 Vpopum Bubpanmm sne ROMKHE NpeBnmar: sHadeHul, npuBefeHHLX B Tabmuue 1
(FOCT IEK 60034-14-2014). BanancipoBKa poTopa JOMKHA BRITIOMHATECA BMECTE C NONYLINOHRKOH,
YCTRHOBNEHHOH B IIOHOMHOM Nasy. ' o
7.1.11 Onextponsurarenr IOMKHBl OBIT DACCHHTAHB! HA chpepuaﬂyxo KCIUTYSTALHID
B Te4eHue, He Menee, $000 yacos B ro,u :

7.2 ToqmenuEky

©7.2.1 PexOMCHAYETCA HCNONB30BATE MOMUIMIHEKY Xavenus nponssoacrea SKF, FAG wm NSK.
. 7.2.2 KoneTpyxitHs MOMUANEHKOBLX Y3108 NoMkHA 00scneTnBath BOSMOXKHOCTS NONOAHCHHA
© cpexed, W yganeHHe oTpaboTAHHOK CMAKH B TPONECCEe IKCINYaTAllHH IIEKTPOABHrATE/IA.
Konmuectso, THN ¥ KHTEpBaIBl CMa3Ki NOMKHEI ObITh yKasaHol HA NAcHOPTHOH TaOmidke
SNIEKTPOMBHTATENS, | ) o
'7.2.3 OnexTponpuraTeny ¢ NOAHITHAKAME cxonmxeﬁux ROTINHE! HMETE Me'rxy MArH#THOTO

: UEHTpE pOTOpa.

: 7.2.4 TloaumHHRE CKONbKCHUA N .nBHra'reneit Ex df’Ex de ¢ npnnynmenmoﬁ cMaskoi
' NOA JBBASHHEM JAC/DKHBI HMETH (UIalleBoe COSJHMHEHHE X prﬁonposo,uy MAC/IOCHCTEMBI,
g pery:mpoaoquuﬁ BEHTHID, Maaomexp ¥ pacxo.nomepnym ,uuaq)pamy '




*7.2.5 CucTeMa NPHHYARTEBHON CMAIKE NOAUKINAKOB CKOMBXEHUA JO/DKHA OLITH HEIABHCHME

0T CHCTEMBI CMA3KH NOJIIHITHIKOB TIPHBOAHOTO MEXAHH3MA,

g 73 '_.-Kepo'ﬁxn monoﬁ,' OGMOTKH CTATOPA, KNIEMMHBIE KOPOGKH. .~ - |

7.3.1 KaGembHel BBOA JOMECH HMETh BOSMOKﬁOGTb OPHEHTEIEH B _o,zmu_iu U3 YerTepEx

nonomexit wepes 90°.

. 132 Bee onexrpomsurarend Ex  HONOMHEHMA  ZOKHBI OLITE  YKOMTUIEKTOBAHKI

. B3PHBOAUTAIEHEEIMA CANEEUKOBLIMA BEONAMH /UL YIUIOTHEHII CHIIOBEIX U KOHTPO/IBHBIX KabeneH.

'8 SHEPTOOPOEKTHBHOCTD

Bee anextpoasarated Ugey<1000 B (oGuienpOMBNINIEHHOIO HA3RAYCHHE H € BRAOM
BIPRIBOAIHTE Ex d) HOMKHE! BMETh KIAce IReproddp@exTHBHOCTH He HIXC 1E2 B COOTBETCTBHH
¢ TOCT P 54413-2011 (M3K 60034-30). Knacc sHeprospdexruBHOCTH AOMKEH OLITH yKasas
Ha NacopTHON TaGNUUKe NEKTpORBHIATEN . o R

9. JJEKTPOJABHTATEJIH, PABOTAHIHE OT IIPEOBPA3OBATEJIAI YACTOTBI

9,1 DNeKTPOABHIATEIH, PACCYHTRIBAEMBIC U1 PaGOTH 0T npeolpasoBateNeh YaCTOTEL, NOMKHBL
HMETh BOIMOXHOCTh PAGOTHL KAK HAIPAMYIO OT CETH, 18K M OT npeolpasosaTens 4acTOTEL
TlpousBoguTens HECET OTBETCTBCHHOCTh 38 NPHMCHEHHE RONOMIHHTCABHEBIX MEP (#30nAPOBaHHLIH
NOAMFMEMK(-H), YCHNCHHAR W3QIALKA, NPAHYAMTCMBHOS OXNAXJeHHe # T.L) NpH nogdope
BNEKTPONBATATENEH, PYKOBOACTBYACH XAPAKTEPOM HAIPY3KH, AHAA30ROM PErYNHPOBAHHA, THIOM

 DATAIOMEro NMpeoBpasoBaTesd YacTOTH ¥ 670 BEIXOAHBIMA XaPaKTEPHCTIKAME, 4 TAKXKE BHYTPCHHHMA

NpapRJaMHE B RHCTPYKIAME,
9.2 DrexTPOABMTATENH AOMKHE OCHAIATHCK TONONHMTENBHOR RNAcCnOPTHOH TalrmHwKoH
¢ yKa3aHHEM XapaKTEPHCTRK SJIEKTPO/BHIaTeNs IpK paboTe ero OT npeolpasoBaTens JACTOTA.

'10. AHNKOHAEHCATHEL OJOTPEB OBMOTOK CTATOPA

10.1 Xenarenpno, wToBE KOHCTPYKIUMH anexTpoasuratens cofecnedupBana €ro BaawKHYo
paboty Ges HCNIONBEIOBAHKA HATPEBATEIFHEIX IEMEHTOB, : '

10.2 HeaBGX0AMMOCTD [IPHMCHEHNS AHTHKOHACHCATHOTO MOXOTPEBATeNd 0OMOTKY OTIpeNeIIeTeH
OPOU3BOAWTENEM 3INEKTPOABUTATEN, MCXOAY M3 YCNOBRA IKCTUTyATALHM, YKa3aHHBIX B aaKasHOH
NOKYMSHTAIHE H pasgeny & Hactonmux Tpebonanust. e ' o

11. CPEACTBA KHIk

11.1 [lparateme moumoctsio Gonee 7,5 KBT MOMKHEL OHITH YKOMILUICKTOBAHE! JATUAKAMH
TeMIIepaTypHl NOAWHNEAKOB THIa PT100 B 3-X NPOBOJHOM MCIIONHEHHH ~ ONHMH NATHHK Ha EV N

NOANHIHAKORRIHE y3en.

11.2 Neurareny AomKHE] ONTE YKOMIIIEKTOBAHE] JATTHKAMHA TEMIICPATY PRI oBMOTKE cTaTopa:
o Jlarenxamu TROA PT100 B 3-X DpOBOIHOM MCIONHCHHH — [BA JATHHKA HA KAXKAYIO
. dasy anx anextponpurarench Upn=6 xB; S '
‘s Jlarmxamu Tana PTC - Tpu  KardHka, CoenMHCHHBIX —MOCHENOBATEILHO,
) poa anexrpoapurarenedt Uy, <1000 B;
- 113 Jlarquxy TeMuepaTypsl AOIKHE! ObITe BBIBSNCHE! B OTACJIBHYIO B3PHIBO3AIIHIIERMYIO |

* KopoOKy, YKOMIIEKTOBAHHYIO B3PHIBOIAIIHITEHHEIMY KaGEEHBIMHE CanbHAKOBBIMH BBOARMI.



12 CPE,I[CT BA BHBPO,IIHAI"HOCTPIEPI

'121 ,B;Bnrarenu - no,umnnauxama Kavenus .nomu Gsm. ' YKOMIUICKTOBAHB . -
"SPM-Hnmlcmn IUtA MOETHNXA namxon B:mepeﬂmi Bnﬁpamm - o,tum HULNENE Ha Kaxusm _
' _'uonmumxonmﬁ y3eI. o o
| ¢ Jing ppuraTencl ropH3OHTATLHOIO HCITOMHEHHA HRNNENY PEKOMEHYETCs PacTIonaraTh
B Hanbonee HArpYXEHHOH TOUKe, @ MMEHHO! NOX YIIOM 225° NpH HARpaBIeHHH

 BpPAMECHAX N0 YACOBOH CTpenxe H no,& yrnou 315° npn HANPaBICHUE Bpam.enns
MPOTHB YacoBoR CTpenKky.

o Jlna peurarench BEPTHKANBHOTO MCUOTHEHHS ~ CO cmponm ycrpolicTBa NS BBOZA
xabenei. '

12.2 Jleuraresn ¢ NONMANHAKAME CKOJBXKEHHN AOIKHB! KMETh OTBEPCTHA IMaMETPOM M6xl _
PacTONOEHHBIE 01 yryioM 90°,

3a 0° rpamycos nprnsTO Hempaslesue OcH X, HANPABIEHHOS FOPHIOHTAILHO BLIPABO.

- BeNyIAH HAKEHEP 110 PEMOHTY
-~ enextpozsurareneli 000 «IHOC-duepro» (W AT Kysaeuoa

' Ten, (4852) 49-80-05 -




