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1.1 Intention of the document / HasHa4yeHne AOKyMeHTa

This technical specification outlines general technical
requirements for electric motors used at Hitachi
Zosen Inova plants. It is valid for:

LV motors (three-phase asynchronous motors)

Special motors such as pole-changing motors,
back-geared motors, motors for heavy starting,
speed-controlled motors

The requirements are mandatory and form the basis
for acceptance testing of the products delivered as
part of the scope of supply.

Compliance with this specification does not release
the supplier from his obligation to observe standards,
technical regulations and guidelines that embody
the current "state of the art".

If individual parts in this specification and/or its
appendix are found to be incompatible, the
contractor shall notify the customer accordingly. In
such an event the customer shall specify the
appropriate action to be taken.

B HacTosilwen TexHnyeckon cneumdukaumm npvee-
AEeHO onucaHue obLMX TeXHUYEeCcKnx TpeboBaHui K
anekTpoABuUraTensiM, MNPUMEHsIEMbIX Ha 3aBoAax
Hitachi Zosen Inova. OHa gencTBuTEnbHA ANS:

HU3KOBOSbTHbIX areKkTpoasuratenen (Tpexdas-
HbIX aCUHXPOHHBIX aneKkTpoaBuraTenen);

crneumanbHbIX 3NeKTpoaBuraTenen, B YacTHO-
CTW, anekTpogBuraTenen ¢ nepeknoyeHnem
MoOJtOCOB, JNEKTPOABUraTenen C MnoHMXato-
UM pegykTopoMm, anekTpoasuratenen ans
TSDKENbIX YCNOBWMW Mycka, anekTpoasurarte-
newn ¢ perynupyemMon 4acTtoTON BpaLleHus.

HaHHble TpeboBaHMsA ABMAKOTCA 00s3aTeNbHBIMU U
OpPMUPYIOT OCHOBY ANS1 MPUEMOYHBLIX WUCMbITAHWIA
n3aenuin, NocTaBMNEHHbIX B paMKax COrnacoBaHHOMo
obbema nocTaBKu.

ObGecneyeHre COOTBETCTBUSA HACTOsILLEN cneuunduka-
UMM He ocBODOXOaeT MocTaBLiMKa OT ero obsisa-
TEnbCTB N0 COBNOAEHNI0 CTaHAAPTOB, TEXHUYECKNX
HOPM M PYKOBOZALUUX YKa3aHuK, npegycmaTtpuBalto-
LWKMX nocnegHue "OoOCTUXKEHUS HAayKN U TEXHUKKN".

Ecnu oToenbHble YacTu HacToswen cneundmkaumm
N (UNW) NPUNOXEHNS K HeN MPOTMBOPEYaT BbllLEyKa-
3aHHOMY, MOAPSOYMK COOTBETCTBYHOLMM OOpasom
yBegoMnsieT o6 9Tom 3akasumka. B atom cnydae
3aKa34yMKoM onpegensoTcs Heobxoaumble AanbHen-
Line AencTBus.

1.2 Definitions and abbreviations / OnpegeneHnsa n cokpallueHus

Table 1: Abbreviations

Tabnuua 2: lNepeyeHb cokpalleHui

Short term Long term CoKpalleHHbIN MonHbIN TepMUH
TepMUH
HZI Hitachi Zosen Inova AG HZI Hitachi Zosen Inova AG
EIC Electrical Instrumentation and Control EIC AnekTponsmepuTernbHbie Npnbopbl 1
obopyaoBaHue ynpasneHus
Supplier HZI's Contractor MocTtaBLmk Moapsguvk HZI
Sub-contractor | Supplier of works and plant sections Cybnogpsigumk MocTaBLuuK paboT 1 cekumn ycra-
who is not a contractor/supplier of HZI HOBKM, He ABNSALWMNCA nogpsayn-
kom/noctasLumkom HZI
T HZI Technical Implementation T WHcTpykumst komnanum HZI no
Instruction: general technical TEXHUYECKOMY UCMOSHEHWIO: obLast
information TexHn4yeckas nHdpopmaums
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Tabnuua 2: NepeveHb CoKpaLLeHui

Short term Long term CokpallleHHbIN MonHbIN TepMUH
TepMUH
TSD Technical Specification Document: TSD TexHnyeckas cneumdukaums:
specific technical information for each KOHKpeTHas TeXHM4Yeckasi UHopma-
lot LMS MO KaXKaoMy noTy
ISO International Organization for ISO MexayHapogHasi opraHm3aumsi no
Standardization cTaHgapTu3auum
RUN Russian Norm RUN Poccuickas Hopma
GOST Gosudarstvennyj Standart (Russian roCT "ocygapcTBeHHbIN cTaHaapT (poccun-
technical standards) CKne TexXHU4eckune ctaHgapThbl)
IEC International Electrotechnical IEC (M3K) MexayHapogHasi
Commission 3NEeKTPOTEXHNYECKas KOMUCCUSA
EN European Norm EN EBponelickas Hopma (cTaHgapT)
DIN Deutsches Institut fir Normung DIN HemeLknin MHCTUTYT no
(German Institute for Standardisation) cTaHgapTu3aunm
KKS Kraftwerk-Kennzeichensystem KKS Kraftwerk-Kennzeichensystem
(standard for marking items in a plant) (cTtaHgapT ansa obo3HayeHust
COCTaBHbIX 31IEMEHTOB YCTaHOBKM)
LV Low Voltage LV Huskoe HanpsikeHue (HH),
HU3KOBOSbTHLIN (HB)
DCs Distributed Control System DCS (PCY) PacnpeneneHHas cuctema ynpasrneHus
MCC Motor Control Center MCC LT ynpaeneHua anekrpogsuratensamm
DOL Direct-On-Line (motor driven directly DOL MpsiMoro nogknoyeHns (3nekTpo-
from supply grid) asurarterb C NUTaHUeM Hanpsmyto oT
CeTU ANeKTPOCHaBXeHNsT)
VFD Variable Frequency Drive (inverter for VED (YPIT) YacToTHO-perynmpyemsiin npueog
motor control) (nHBEpTOp ANs ynpasneHus
anekTpoasurarenem)
Pt100 100 Ohm Platinum resistor used for Pt100 MnaTtnuHOBbLIM PE3NCTOP HOMMHANOM
thermal measurement 100 Om, npumeHsieMbIn ons
TENMNoBbIX N3MEPEHNI
PE Protective Earth PE 3almTHOE 3a3eMnerHne

1.3 Norms and standards / HopMmbl n ctaHgapTbl

The equipment, systems, and work supplied shall
comply with the requirements of the documents:
"EIC Standards and Regulations" with the document
number  50060227.In  general, the norms,
regulations and standards to be used as a reference
shall be GOST/IEC/EN /ISO.

Moctaensiemble o6opygoBaHMe, CUCTEMbI U paboTbl
OOMKHbI COOTBETCTBOBATbL TPEOOBAHMAM CrELYHOLLNX
nokymeHToB: "CtaHgapTbl U Hopwmbl EIC", gOKyMEHT
Ne 50060227. B ob6wem u uenom, B Ka4yecTBe
CMPaBOYHbIX [OKYMEHTOB MNPUMEHSIIOTCA HOPMbI,
TpeboBaHus u ctaHgaptel FTOCT/IEC/EN/ISO.

Print date / Qata neyaTtn: 07. Jun. 2017 09:02 Save date / laTta coxpaHeHus: 06. Jun. 2017 Page / Ctpanuua: 4 of 21
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The contractor shall deliver the motors complete
with all accessories as specified in the standards/
norms cited and in the regulations relating to the
fulfilment of specification requirements.

If possible, a single manufacturer shall be selected
for all motors to ensure optimum dimensioning and
construction in respect of operational safety and
reliability as well as test, assembly and maintenance
friendliness in addition to long service life (no
prototypes, no phased-out products). The different
motor models used should be kept to a minimum.

Slip ring motors must not be used.

The CE mark and the corresponding declaration of
conformity are supplier’s responsibility.

The motors provided must be compatible for
continuous operation in the required ambient
conditions.

Doc No. / Ne gok.: 50060229-0.0

Mogpsagymk nocTaBnseT anekTpogsuraTenn B KOM-
nnekTe co BCEMU NPUHAANEXXHOCTSIMA B COOTBETCT-
BUM C YyKasaHHbIMW CTaHgapTamu (Hopmamu), a
Takke HOPMaTMBHbIMW [JOKYMEHTaMM, Kacarolin-
MUCS BbINONHEHMS TpeboBaHU cneumndunkaumm.

[na obecneyeHns onTumarnbHOro nogdopa rabaput-
HbIX Pa3MepOB M KOHCTPYKTMBHbIX OCODEHHOCTEN C
TOYKW 3pEHUsT IKCMyaTaumMoHHoW Ge3onacHoCcTU U
HageXHoCTM, a Tawkke ypgobcTBa npoBeneHust
MCNbITaHUIA, COOPKM N TEXHUYECKOrO ODCMYXMBaHMS
B OOMOSNHEHUE K ANMTENbHOMY CPOKY Cnyx0Obl (6e3
HeobxoanmocTu NCNonb30BaHMs ONbITHbIX
00pa3suoB, pMcka CHATUS M3OENNUA C NPOM3BOACTBA),
Mo BO3MOXHOCTW, BblOMpaeTCcs OAMH NPOM3BOAMTENb
aona  Bcex psuratenen. [IpMMeHeHWe 3nekTpo-
apuratenen pasnuuHblX MoAenen OOMKHO ObiTb
CBEAEHO K MUHUMYMY.

lNpuMeHeHWe anekTpoaBuraTenen C KOHTaKTHbIMU
KOInbUuaMn He O0onyCKaeTCA.

OTBETCTBEHHOCTb 3a HanMyne MapKMpPOBKM O
cooTBeTcTBUM TpeboBaHmsm EC (3Hak CE) wu
Aeknapauum CooTBETCTBUS HECET NOCTaBLLMK.

MpenocTaBneHHble Aasurateny [orkHbl obecne-
YnBaTb HeMpepbiBHYID paboTy B HeOOXOAUMbIX
YCMNOBMSIX OKpY>KatoLLeli cpeapl.

1.4 Supplier’'s engineering / [pOeKTHO-KOHCTPYKTOPCKUE paboThl,

BblINnosiHsAeMble NocTaBLWMKOM

The engineering is to be done in accordance with
the requirements of the document: "EIC Suppliers
engineering" with the document number 50060226.

The supplier is to design, supply and install the
motors. The equipment shall be complete in all
respects and shall include all items which are
necessary for safe and proper operation and
maintenance.

1.5 Manufacturer / lMponsBoauTtenb
The list of approved suppliers can be found in the

document: "EIC List of Approved Products and
Suppliers" with the document number 50060228.

Print date / Qata neyaTtn: 07. Jun. 2017 09:02
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MpOEKTHO-KOHCTPYKTOPCKME paboTbl AOIMKHbI BbIMNOS-
HATbCA B COOTBETCTBMU C TPEOOBaHMAMN JOKYMEHTA:
"MpOEKTHO-KOHCTPYKTOPCKNE paboTbl, BbIMNOSHAEMbIE
noctasLwwmkamm EIC", nokymeHT Ne 50060226.

MocTaBLLMK OCYLLECTBNAET MNPOEKTUPOBaHME, NMOCTaBKY
M MOHTax anekTpoasuratenei. O6GopynoBaHue
JOMKHO  OblTb  YKOMMMEKTOBaHHbIM  BO  BCEX
OTHOLWUEHUsIX W BKMoYaTb B cebsa Bce usgenus,
Heobxooumble Ana 6Ge3onacHonm W Hagnexailen
3KCMnyaTauumn 1 TeXHNYECKOro oGCny>KnMBaHmus.

lMNepeyeHb yTBEPXKOEHHBIX NPOM3BOAUTENEN NPUBEAEH
B JokyMeHTe: "[lepeyeHb yTBEPXOEHHbIX 3genun n
noctaswmkos EIC", nokymeHT Ne 50060228.
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2 Technical requirements / TexHn4eckme TpeboBaHusA

2.1 General / Obwme cBegeHun

All motor components shall have adequate
mechanical strength and robustness taking into
account the conditions of service required,
operating temperatures, ageing and thermal stability
of the material. Glass fibre and plastic components
shall be resistant to flame propagation.

All motors shall be adequately protected against
electrical and mechanical faults and overloads.

Motors shall be high efficiency to minimise the site
electricity demand (see chapter Efficiency).

The use of IEC — standard motors (1500 rpm) is
preferred; in all cases, motors must meet the
requirements of applicable RUN/GOST. Each motor
must be delivered with a manufacturer test certificate.

Unless specified otherwise, the installation height is
<1000 m above sea level.

Bce cocTtaBHble aneMeHTbl anekTpoasuratenem
OOMXHbl obnagaTb [OOCTaTOYHOW MexaHU4ecKoun
NMPOYHOCTBIO U HALAEXHOCTLIO C Y4ETOM Tpebyembix
yCcrnoBun akcnnyataumu, paboumx Temneparyp,
CTapeHus N TepMUYECKOWN YCTOMYMBOCTM MaTepuana.
OnemMeHTbl U3 CcTeknommacTuka W nnacTtMacchl
OOMMKHbI NPENSATCTBOBaTb PAcnpOCTPAHEHMIO OTHS.

Bce anekTpoasuraTenyt 4OMKHLI UMeTb Haanexallyo
3aLLMTY OT SMEKTPUYECKUX N MEXaHWUYECKUX HeucrnpaBs-
HOCTEl 1 Neperpysok.

OnekTpoaBUraTeny OOmMKHbl MMETb BbICOKYK) 3HEpPro-
9hpeKTMBHOCTL B LENsSX MUHUMM3aLMKN NOTPebeHns
9MIeKTPO3HEpPrMM Ha nnowagke (cM. pasgen
"OHeproadheKkTMBHOCTL").

MpegnoyTnTENbHO UCMONBb30BaHWE ANEKTpoaBuUraTe-
nen ctaHgapta MOK (1500 o6/muH); B ntobom crnyyae
anekTpoaBUraTeny AOMmMKHbI COOTBETCTBOBaTb Tpebo-
BaHMAM JeucTBylowmnx poccunckux Hopm/IOCT.
Kaxabli anekTpogsuraTenis nNpy NOCTaBke AOSMKEH
COMpPOBOXAATbCs akTOM 3aBOLCKUX UCTbITAHUN.

Ecnv He ykasaHO WHOe, BbICOTa YCTaHOBKMU
coctaBngeT <1000 m HaZ ypOBHEM MOpS.

2.1.1 Ambient conditions / YcnoBus okpyxatroLien cpeabl

The motors must be able to withstand the
temperature fluctuations and atmospheric conditions
prevailing in the operating conditions without
deformation or deterioration and/or damage (e.g.
corrosion).

The motors must be designed for continuous
operation (S1 operation mode) in the installed
environment:

OnekTpoaBurateny A0mkHbl obecneyrBaTb YCTONYU-
BOCTb K TemnepaTtypHbiM konebaHuam n atmocdep-
HbIM YCMOBMSIM, NMPEBaNUPYOLLUM CPeaM YCNOBUN
akcnnyatauuu, 6e3 kakon-nmbo gedopmauum,
yxXygweHus paboumx xapaktepuctuk un - (unm)
noepexaeHun (HanpuMep, BCreacTBne KOpposum).
OnekTpoasuraTeny AOMXHbl OblTb paccynMTaHbl Ha
HernpepbiBHYIO paboTy (pexum pabotbl — Sl1) B
YCIOBUSIX MeCTa YCTaHOBKU:

—40°C to +45°C
+5°C to +45°C

Outdoor installation

Indoor Ambient
temperature:

Increased ambient
temperature:

up to +60°C in the vicinity of hot
equipment

In the direct vicinity of hot equipment such as boilers,
furnaces, hot air, flue gas pipes, motors must be
suitable for an increased temperature of up to +60°C.
The motors must be dimensioned with power de-rating

accordingly.
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o1 —40 °C po +45 °C

Temnepatypa okpyxatowero ot +5 °C go +45 °C
BO34yXa BHYTPY NOMELLEHNIA:

BHe nomelieHun

0o + 60 °C B6nuau
ropsyero obopyaoBaHus

MoBbIWeHHas TemnepaTypa
OKpY>KarloLLero Bo3ayxa:

B HenocpeacTBeHHoM 6n130CTy OT ropsiHero obopyao-
BaHWs, B YaCTHOCTMW, KOTIOB, TOMOK, TPY6ONpOBOAOB
TPaHCNOPTUPOBKM ropsiyero Bo3ayxa, AbIMOBbIX ra30B
anekTpoABuraTeny 4omkHbl obecnevmsaTs paboTy B
YCIOBMSAX NOBbIWEHHbIX TemnepaTtyp go +60 °C. aba-
pUTHbIE pa3mepbl aneKTpoaBuraTenen AomKHbI npeay-
cMaTpuBaTh COOTBETCTBYHIOLLIEE CHUKEHWE HOMUHAIb-
HOW MOLLHOCTH.
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Motors shall be suitable for operation in ambient
conditions with high humidity. Provision shall be
made for breathing and drainage to prevent
accumulation of water from condensation. Internal
heaters shall be provided on any LV motor where
condensation is likely to occur (see chapter "Anti-
condensation heaters" in this document).

In hazardous zones designated specifically as such,
EExe or EExd motors must be used as appropriate.
Designs for use in hazardous zones must be
clarified in detail with the customer and documented
accordingly. Motors installed in a hazardous zone
must be marked according to zone in the consumer
list.

If specified, three-phase asynchronous motors must
be suitable for operation in zone 2, temperature
class T 3 to IEC 60079.

2.1.2 Overall size / Obwume pa3mepbl

Frame sizes to EN 50347 shall be used and are
also applicable for frame sizes 315 L up to 450 L.

2.1.3 Construction / KoHCTpyKuusA

The type of construction defined in EN 50347 shall
be selected.

Doc No. / Ne gok.: 50060229-0.0

OnekTpogsuratenu JosfmkHbl obecneunBatb paboTy
B YCIOBUMSIX OKpYXaloLlel cpenbl, XapaKkTepusyto-
LLMXCS1 BbICOKOM BRaXHocCTbio. Heobxoammo npepy-
CMOTpPETb CydhnupylLne U OpeHaXHble YCTPOW-
CTBa, YTOObI UCKMIOYUTL CKOMIEHUE BOAbI BCINEACT-
BME KoHAeHcaumu. [na noboro HWM3KOBOMbLTHOMO
aneKTpoaBuraTens B MeCTax BEPOATHOrO KOHAEHCATOo-
06pa3oBaHMsi HEOOXOAMMO MPEeaYyCMOTPETL BHYTPEH-
Hue HarpeBaTtenu (cM. rmaey "lpoOTMBOKOHAEHCATHbIE
HarpeBaTenun" HacTOSLLEro OKYMEHTA).

B onacHbIx 30Hax, cneumanbHO 0B603HAYEHHbIX Kak
TakoBble, AOMKHbI NPUMEHSITLCS ANEKTPoaBUraTeENU
CO CcTeneHb B3pbiBO3awWMTLl EExe wunu EExd.
KoHCTpyKUust anekTpoaBuraTene, npegHasHaveHHbIX
ONs UCNOMb30BaHWs B OMACHbIX 30Hax, [AO0SKHa
OblTb [eTanbHO cornacoBaHa C 3akas3yuMkoMm MU
COOTBETCTBYHOLIMM 00pas3oM 3agoKyMeHTUpOBaHa.
Ha oanektpogsuratenu, YycTaHaBNMBaemble B
onacHbIX 30HaxX, B 3aBUCMMOCTU OT 30Hbl AOIBKHA
HaHOCUTbLCS COOTBETCTBYHOLLAsi MapKUMpOBKa U3
nepeyHs 3akasduka.

Mpy NpeobABRNEHUN COOTBETCTBYHOLLIErO TpeboBaHus,
TpexdasHble  aCMHXPOHHbIE  3feKkTpoasuraTenu
AOMXHbl obecnevmBatb paboTy B 30He 2 Temnepa-
TypHoro knacca T 3 cornacHo ctaHgapTy IEC 60079.

MpumeHsaoTCA TUNOpasMepbl COrfnacHo cTaHgapTy
EN 50347, Takke gencTBUTENbHbIE A48 TUNopasme-
pos oT 315 L no 450 L.

Heobxoammo BbIOpaTth TN KOHCTPYKLMKU, NPeayCcMOoT-
peHHbIn cTaHaapTom EN 50347.

2.1.4 Power ratings / 3Ha4eHUs1 HOMUHaNbHOW MOLHOCTHU

Power ratings are assigned to the individual frame
sizes in accordance with IEC/EN 60034.
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3Ha4yeHns1 HOMUHANbHOW MOLLIHOCTM MpUcBanBatoTCs
oTAenbHbIM TUNopasmMepaM B COOTBETCTBMM CO
ctaHgapTom IEC/EN 60034.
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2.1.5 A.C. Motors / dnekTpoaBuraten nepeMeHHoOro Toka

AC motors shall be of the squirrel-cage induction
type. Each motor shall be continuously rated and be
adequate to meet the requirements of its driven
load. Any limitations imposed in respect of the duty
cycle of each motor including starting conditions
shall be stated.

Low voltage 400 VAC motors shall be used for
power ratings up to a maximum of 1000 kW.

Medium voltage motors must be used for Main
Cooling Water Pump, according document 50063156
"TIl MV Motors".

The LV motors shall be designed for the following
voltage ranges according to IEC:

220V —-240V/380V -420V 50 Hz,
delta/star

Motors for DOL (direct-on-line), motor not controlled
by an inverter, must be suitable for:

correct voltage and frequency (50 Hz)

state of the art power factor (e.g. 400 V types:
>0.85)

check chapter "starting performance" in this
document

Where rolling element bearings are proposed their
service life shall be declared in the tender along
with the justification for their use by the provision of
proven operating experience. Provision shall be
made where necessary for the prevention of
damage to bearings by any shaft currents which
may be produced.

Internal heaters shall be provided on any LV motor
where condensation is likely to occur, particularly
after long standstill periods, and which could as a
result give rise to a breakdown of the insulation. For
details see section 2.4.6.
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OnekTpoasurateny NepemMeHHOro Toka AOMMKHbI UMETb
ACUHXPOHHYI0 KOHCTPYKLUMIO C KOPOTKO3aMKHYTbIM
potopom (Benuyben kneTkon). Kaxablh anekTpo-
aBuratens AOfMKeH MMeTb HOMUHarbHY Npon3Bo-
AUTEeNbHOCTE Mpu AnutensHon pabote n obecne-
ynmBaTb COOTBETCTBME MPUBOAMMON B [BWDKEHME
Harpy3ke. HeobxoamMmo ykasaTb nwobble orpaHuye-
HMS, Kacawwmecs pexvma paboTbl  Kaxaoro
anekTpoABUraTensi, BKIOYas yCrnoBusi nycka.

HuskoBonbTHble anekTpoasuratenn 400 B nepe-
MEHHOIo TOKa AOJPKHbI NMPUMEHATbLCA Ans obecne-
YeHMs1 HOMUHanbBHOWM MoLLHOCTU He B6onee 1000 kBT.

CpeaHeBonbTHLIE aNeKTpoaBMraTeny AOMKHbLI NpyMe-
HATLCS ONSA rMaBHOro Hacoca oxnaxpgarlolwen Boabl
B cooTBeTCTBMM C pJokymeHTom Ne 50063156
"UHctpykuma TIl. CpegHeBOnbTHblE 3MeKTPOABK-
ratenun".

HW3KkoBOMbTHLIE aneKkTpoaBuraTenu AOMMKHbl BbITb
CMpPOEKTUPOBaHbl Mof creaywlwme guanasoHbl
HanpsbkeHu cornacHo TpebosaHnam MIK:

220B-240B/380B—-420B 50Ty,
coeaMHEHNe Mo CXeMe TpeyrosibHuK/3Be3aa

OnekTpogsuratenu npamoro nogknoyeHuns (DOL),
He KOHTpornupyemble Mpu MNOMOLM MHBEpPTOpa,
OOMXHbI 06ecneynBaTh:

HeobxoanMble HanpsbkeHue n vacToTy (50 'u);

KO3 PULMEHT MOLLHOCTK, COOTBETCTBYHOLLUN
nocnegHnm LOCTMXKEHUAM Hayku U TEXHUKU
(Hanpumep, >0,85 ansa 400-BONbTHBLIX 3MEKTPO-
asuratenen);

cMm. rmasy "llyckoBble
HacTosALWero AoKyMeHTa.

XapakTepucTukn'

Tawm, roe npegnaraeTcst UCNONb30BaHWE NOALUMMHUKOB
KaueHusi, CPOK MX CNyxObl JOIMKeH OblTh 3asiBNEH B
TEHAEepHOW AOKYMeHTauum BMecTe ¢ 060CHOBaHUEM
NMPUMEHEHUs, NMOATBEPXKAEHHBLIM [aHHLIMW OMbITa
akcnnyataumu. B cooTBeTCTBYIOLLMX CnyYasix Heobxo-
OMMO NpeaycMOTpeTb Mepbl MO MpefynpexaeHuto
NOBpeXAEeHNs1  MOALMMHUKOB  MOALIMMHUKOBBIMM
TOKaMW, KOTOpPbIE MOTYT BO3HMKaTbL B 060pyAoBaHUN.

BHyTpeHHMe HarpeBaTenn HeobxoaMMo NpegycmoT-
peTb TOMbKO AS11 HU3KOBOSbTHbLIX 3feKkTpoasuraTe-
new, roe CylwecTByeT BEpPOSiTHOCTb 0bpasoBaHus
KOHAEeHcaTa, B YaCTHOCTW, Nocne AnuTeNbHbIX nepuo-
[OB MPOCTOS, KOTOPbIA MOXET MPUBECTU K NMpoboto
n3onsauuun. bonee nogpobHas MHdopMaunsa npuee-
JeHaB n. 2.4.6.
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2.1.6 D.C. Motors / dnektpoaBuratenm noCTOAHHOIo ToKa

DC motors supplied from batteries shall be capable
of operating under the service conditions at any
voltage in the range of 80% to 110 % of the
nominal value.

Motors of constant speed type shall be designed to
operate with a permanent series resistor of suitable
rating and with a contactor such that starters with
tagged resistors are not required.

All DC motors shall be provided with brush gear that
does not require to be moved to suit load
conditions.

Motors connected to rectifier equipment shall meet
the conditions of supply voltage and frequency
specified for AC motors.

2.1.7

Motors shall be insulated with materials complying
with the appropriate standard.

Insulation / U3onauua

2.1.8 Operation modes / Pexumbl paboTbl

S1, continuous operation, is the basic mode of
operation. Customer approval must be sought on a
case by case basis for other modes of operation.

Unless otherwise specified, the motors shall be
capable of continued operation at 85 % rated
voltage (grid voltage dip and ride through
requirements) and rated frequency for a period of
5 minutes without injurious heating.

OnekTpogsuraTtenn NOCTOSHHOIO TOKa C NUTAHWEM
OT aKKyMynaTOpHbIX 6artapein [omkHbl obecne-
ymBaTb paboTy B COOTBETCTBYHOLUMX YCMOBUSIX
aKcnnyaTtaumMm nNpu  HaxoXOEHUM HanpsbkeHusa B
ananasoHe oT 80 % pgo 110 % OT HOMMHANbHOro
3Ha4YeHus.

OnekTpoaBuraTeny C MOCTOSIHHOW 4acToTOW Bpa-
LLIEHNs1 OOSMKHBI BbITb paccunTaHbl Ha paboTy ¢ Uc-
Nonb30BaHWEM MOCTOSIHHOTO [00aBOYHOrO pesu-
cTopa C noaxoAdsilum HOMMUHArioM M KOHTaKTopa,
UCKMYaLWNX HeobXoaMMOCTb B MPUMEHEHUN
CTapTEepOB U Pe3NCTOpPOB C OTBOAAMM.

Bce anekTtpoasuraTenu nNocTOSIHHOTO TOKa AOKHbI
OblTb OCHALLEHbl WETOYHbIM MEeXaHW3MOM, He Tpe-
OytoLMM perynupoBkM Ans obecneyeHns cooTBeTCT-
BUS YCMOBUSIM Harpy3ku.

SﬂeKTpO,D,BVII'aTeJ'IVI, noAakr4vyaemMble K BbINPAMUTESb-
HOMY OGOpy,D,OBaHVII'O, OOJDKHblI OTBeYaTb Tp660-
BaHNAM NO HaNpaAXeHuto nutaHna W 4actoTe,
npeabaABndemMbiM K anekTpoaBuratenam nepe-
MEHHOIo TOKa.

M3onauma anekTpoasuratenen AofkHa BbIMNOs-
HATbCA C NpuMeHeHnemMm mMmaTtepuaroB, COOTBETCTBYIO-
LWnX npuMeHnMomMy CtaHaapTy.

S1 (HenpepbiBHas paboTta) SABMSETCA OCHOBHbIM
pexnmom paboTbl. B OTHOLWEHWUM OpYyrux pexumos
paboTbl B KaxAOM OTAENbHOM criyyae Tpebyetcs
nonyyeHne paspeLlueHns 3akas4duka.

Ecnu He ykasaHO MHOe, 3NEKTPOABUraTENN AOSKHbI
obecneunBaTb HenpepbiBHYD paboTy npu 85 %
HOMMHAaNbHOrO HanpsbkeHus (cooTBeTcTBUe TpeboBa-
HUSIM MO KPaTKOBPEMEHHOMY MOHMXEHWUIO Hanps-
YKEHWUs1 CeTU 1 nogaepXKaHnio HENPEPBLIBHOIO 3M1EKTPO-
CHabxeHus1 npu cbosiX) U HOMUHANBHOW YacToTbl B
TeyeHve 5 MuHYT Ge3 Harpesa, CrocoBHOro NpUBECTU
K oXxoram.

2.1.9 Starting performance / llyckoBble XxapakTepucTuku

The starting (inrush) current at full voltage shall not
exceed 7 times full load current in the first
1.5 seconds.
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MyckoBon TOK (BPOCOK TOKa) NMpU MOMHOM Hanpsike-
HWW B TeYEHWe MNepPBbIX NONyTopa ceKkyHa He Gonee
YeM B 7 pa3 npeBblllaTh TOK MOMHOW Harpy3ku.
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The starting torque at 80 % voltage shall be
adequate for starting the driven load under the most
arduous conditions, such as open fan vane or open
pump discharge valve. The accelerating torque at
any speed and 80 % rated voltage shall be not less
than 10 % of motor rated torque. In any event the
motor starting torque at 100 % rated voltage, and at
all speeds between standstill and the speed at
which breakdown torque occurs, shall be not less
than 1.7 times the torque obtained from a load
curve which varies as the square of the speed and
is equal to 100 % motor rated torque at rated speed.

The margins between the torque of the motors and
driven plant shall include suitable allowances for
impeller wear, fouling etc. during the life of the plant.

Electric motors shall be suitable for two successive
starts with the motor already at full load working
temperature, subject to motor being permitted to
decelerate to rest under operating conditions
between successive starts. After a cooling period of
30 minutes at rest another starting sequence of two
successive starts shall be permissible.

In the event of loss of supply, all motors shall be
suitable for restarting against the full residual
voltage in the motor winding during motor run down.

Doc No. / Ne gok.: 50060229-0.0

MMyckoBon MoOMeHT npw HanpsxeHun 80 % JorkeH
ObITb JOCTaTOYHbIM ANS CTparvBaHWsA NPUBOAMMON
B [BWKEHWE Harpyskm B MaKCUManbHO TSXenbIX
YCMOBUSIX, HANpMUMep, Npu OTKPbITbIX JTONACTAX BEHTU-
nATOpa UMW NPU OTKPLITOM HarHeTaTenbHOM KranaHe
Hacoca. YCKOpSIoLWUiA MOMEHT npu Nobon CKopoCTH
n 80 % HOMWHANbLHOrO HaNPSHKEHUS OOSMKEH ObiTb
He Huke 10 % HOMMHaNLHOrO MOMEHTa 3MEKTPO-
asuratend. B nwobom cnyvae, nyckoBoW MOMEHT
anektpogsuratena npu 100 % HOMMHanNbLHOro
HarnpsKeHNst U Ha BCeX CKOPOCTAX B AuanasoHe oT
MOMHOM OCTaHOBKM A0 CKOPOCTW BO3HUKHOBEHUS
npeaensHOro KpyTALero MoOMeHTa AOSKeH ObiTb He
MeHee 4yeM B 1,7 pa3 Bblle KPyTALEro MOMEHTa,
MOMy4eHHOr0 W3  KPUBOW  Harpysku, KOTOPbIV
BapbUpyeTCa MponopuMoHanbHO KBaapaTty CKOpOCTU
n paBeH 100 % HOMUWHaNbLHOTO MOMEHTa 3MEeKTPO-
AsuraTtenst npyM HOMMHaNbLHOM CKOPOCTMU.

3anac no KpyTsLemMy MOMEHTY aneKkTpoasuraTenen
U NpUBOAUMON B [BWKEHWE YCTaHOBKU [OSDKEH
npegycMmaTtpuBatbh COOTBETCTBYHOLLME [OMYCKA Ha
W3HOC, 3arpsi3HEHNE KpbibYyaTku U T. M. B Te4YeHne
Cpoka cnyba yCcTaHOBKM.

OnekTpoasuraTenu OOIMKHbI obecneynBaTb
BO3MOXHOCTb BbIMOSHEHUS ABYX MocregoBaterb-
HbIX MYCKOB MpW YCrOBWUW, YTO drnekTpoAsuraTens
yXe gocTtur paboden Temneparypbl, COOTBETCTBYIO-
Len NofHoW Harpyske, n npu ycrnosuu obecneve-
HUA 3aMedneHnsa anexkTpoasuraTens 4O OCTaHOBKU
B pabouux ycrnoBusX Mexay nocrefoBaTerbHbIMU
nyckamu. MNMocne oxnaxaeHusa B TedeHne 30 MUHYT
B COCTOSIHUM OCTaHOBKM [OMKHa obecneymsaTbCcH
BO3MOXXHOCTb €eLLlie OfHOW NYyCKOBOW nocriegosarerbs-
HOCTW U3 ABYX NMocrneaoBaTernbHbIX MYCKOB.

Mpn oTKase nuTaHMA Bce JNeKTpoAaBuraTenu
OOIMKHbI obecneuynBaTb BO3MOXHOCTb MOBTOPHOIO
nycka npy MOSTHOM OCTaTOYHOM HanpsikeHun B 06-
MOTKE 3NeKTpoaBuraTens BO BPEMSI ero BpalleHUs
Mo MHEepLUN.

2.2 External characteristics / BHewWwHMe XxapaKTepucTukun

2.2.1 Mechanical protection / MexaHu4eckas 3awmTa

The system of protection must comply with the
following:

Motors shall be of the totally enclosed air
cooled type and have a degree of protection
of IP54 unless they are in the following
environment:
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CucTtema 3awmThl AOMKHA COOTBETCTBOBATL Crieayto-
LWwmM TpeboBaHNSAM:

[ormkHbl ncnonb3oBaTbCA AnekTpoagsuraTenu
C BO3QYLIHbIM OXNaXJeHWeM B MOMHOCTbIO
3aKPbITOM UCMOMHEHUN CO CTEMNEHLIO 3alUnThI
IP54, kpome cnyyaeB HaxoXxgeHus B criegyo-
LLIMX OKPYXatoLLMX YCIOBUSAX:
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in dirty areas subject to wash down such as
the lime preparation area in which case they
must be IP55

situated outdoors, exposed to weather, or
situated in areas covered by water-spray
firefighting equipment in which case they
must be IP65

Where motors are exposed to solar radiation,
sunshades shall be fitted if required by the
manufacturer to meet his guarantees.

The cooling classification for motors shall
comply with the following EN 60034-6 types
unless otherwise agreed, or specified, by HZI:
IC4A1A1 or IC5A1A1 for LV motors or
IC4A1AO0 for small power LV motors.

2.2.2 Painting / Jlakokpaco4yHoe NOKpbITUE

The colour is the same as that of the unit
(motor/fan, etc.) and must be resistant to:

Aggressive gases and steam

Temperature-resistant up to at least 90 °C
(continuous) and 120 °C (transient)

Outdoor paint must be weatherproof.

The choice of colours for the casing of the engine
must be coordinated with HZI and the document "TII
Colour Concept Process Technology" with the
document number 50060165.

Doc No. / Ne gok.: 50060229-0.0

B 30HaX 3arpsis3HeHWI, CMbIBaeMbIxX NyTem 00-
nuBa BOAOW, Hanpumep, B 30HaX NOLrOTOBKMK
M3BECTWU, rAe anekTpoasuraTtenn OOSKHbI
MMETb cTeneHb 3awunThbl IP55;

BHE MOMELLEHUA B YCNOBUAX BO3OENCTBUS
NorogHblXx (PakTopoB MMM B 30HAX 3arnvBKu
BOOOWN, NogaBaemMon BOAOPACMbUINTENbHBIM
NPOTMBOMOXapHbIM 060pyaOBaHMEM, TOEe OHU
OOIKHbI UMETb CTeneHb 3alnTbl IP65.

Tam, roe oanekTpogBurateny MoABEpPXKEHbI
BO3[ENCTBUIO CONHEYHOW paanaLmm, OOMKHbI
OblTb 0GOpyOOBaHbl HaBeChbl, €CNv TakoBble
TpebyloTca npousBoauTenem ans obecneve-
HUSA COOTBETCTBUS €r0 rapaHTUsM.

Ecnn nHoe He cornmacoBaHO MM HE yKa3aHo
HZI, knaccudukaums oxnaxkoeH1s anekTpoaBu-
ratenen JOrmKHa COOTBETCTBOBATL CrieaytoLwmMm
TMnam cornacHo ctaHgapty EN 60034-6:
IC4A1A1 vnn IC5A1A1 Ans HU3KOBOJbTHbIX
nsuratenen nnm IC4A1A0 gnsa ManoMOLLHbIX
HMU3KOBOMbTHbLIX ABUraTeneun.

LiBeT cooTBeTCTBYET LiBETY GMoKa (anekTpoasuraTens/
BEHTUNATOP M T.A4.) U JomkeH obecne4vnBatb
CTOMKOCTb K:

arpecCuBHbIM ra3am n napy;

Temnepartype, kak MuHuMyM, o 90 °C (B nocTo-
AHHOM pexume) u 120 °C (B nepexoaHblX
YCInoBusX).

Jlakokpaco4yHoe NOKpbITUE AN HaPY>KHOro MpUMeHe-
HUS OOMMKHO ObiTb YCTOMYMBO K BO3L4ENCTBUIO
NorogHbIX )akTopoB.

Bbibop LBETOB Ans kopryca Asuratens AorpkeH ObiTb
cornacosaH ¢ HZ| u cooTBeTCTBOBaTbL LOKYMEHTY
"MiHcTpykuma TII. LiBeToBasi MapkMpoBKa TEXHOSO-
rmdeckoro obopyaoBanus”, Ne gokymeHta 50060165.

2.2.3 Noise and vibration / YpoBeHb Wwyma 1 Bubpaums

The motors must not exceed the maximum acoustic
noise level as specified in "TIl General Information"
with the document number 50060164.
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OnekTpogsuratenn He OOMXKHbI MPEBbIWATL MaKCu-
MarbHbIN YPOBEHb aKyCTUYECKOro Lyma COorfacHo
ykasaHusim B gokymeHTe "MHcTpykumsa Tl O6was
nHdopmaums”, Ne nokymeHTa 50060164.
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2.3 Constructive implementation / KOHCTpyKTUBHOE UCNONHEHUEe

2.3.1 Terminal boxes / KneMMHble KOPOGKU

Grey cast iron or equivalent materials (in terms of
corrosion resistance and solidity) must be used.

The requirements of the document: "TIl Corrosion
Protection" with the document number 50061642
shall be complied with.

On conventional motors, the terminal box must be
located "at the top". The terminal box must be
designed to pivot from shaft height through 4x90°
without the terminals turning with the box.

Cable entries into the terminal boxes must meet the
requirements of EN 60529 but with the addition of
metric compression glands. Diameter and quantity
of cable entries shall be coordinated with HZI. The
compression glands are not part of the scope of
supply to be delivered by the motor supplier.

For the design of the terminal box of motors
country-specific requirements must be reviewed:

Requirements for connection of the cable

Specifications for the connector of the earth
conductor at the motor (cable armour)

The requirements of the document: "TII
Identification and Marking EIC Components"
with the document number 50060263 shall be
complied with.

[ormkeH NPUMEHATLCS Cepbl NMUTEMHBIN YYryH UIu
3KBUBANeHTHble MaTtepuanbl (C TOYKM 3peHus
KOPPO3NNHON CTONKOCTU U TBEPAOCTN).

Heobxoammo obecneunTs cobniogeHne TpeboBaHwWi
aokymeHTa: "UHcTtpykums TIl. 3awmTta ot kopposun'
Ne gokymeHTa 50061642.

Ha obbIuHbIX anekTpoaBuraTensx KnemmHasa kopobka
[OIMKHa HaxoauTbCsa cBepKy. KOHCTPYKUMS KNeMMHOW
KOpobku JormkHa 0becneynTs ee NOBOPOT C BbICOThI
Bana Ha yron 4x90° 6e3 noBopoTa KnemMm BMecTe C
CcaMoln KOPOOKOW.

KaGenbHble BBOAbl B KNEMMHbIE KOPOOKM OOSMKHbI
oTBevaTb TpeboBaHusM ctaHgapTa EN 60529, Ho ¢
pobaBneHnemM MeTpUYECKNX OOXMMHBLIX CarbHUKOB.
OvameTp 1 Konm4ecTBo KaberbHbIX BBOAOB COMMaco-
BbiBaeTcsa ¢ HZI. OGXUMHbIEe canbHUKN HEe BXOOAT B
00bem NoCTaBKM NOCTaBLUMKA SNEKTPOABUraTENS.

KOHCTpyKUMA  KNMEeMMHOW KOpoOKM  3nekTpoaBu-
ratener [JoSfbkKHa COOTBETCTBOBATbL CreAylLnM
TpeboBaHUAM, AENCTBYIOLLUM B CTPAHE YCTAHOBKMU:

TpeboBaHMAM K NOAKIOYEHMIO Kabene;

cneumgmKaumsam Ha coegnHUTENb, UCMOoSb3ye-
MbIi  Ons NOAKMYEHUs  3a3eMNSLLEro
npoBoda K anektpoasurarternto (OpoHsi kabens);

HeobxoamMmo obecneunTb cobntogeHne Tpebo-
BaHW gokymeHTa: "UHctpykuna Tll. O6o3Ha-
YyeHMe N MapKMpoBKa koMnoHeHToB EIC", Ne
pokymeHTa 50060263.

2.3.2 Motor enclosures / Kopnyca anektpoaBurateneu

Grey cast iron or equivalent materials (in terms of
corrosion resistance and solidity) must be used.

Motors weighing >15 kg must be designed with
transport eyebolts or hook holes.

Ferrous metals shall be used for the frames and
end shields of all ratings of motors.

Aluminium and its alloys shall only be used when
the manufacturer can demonstrate that it is entirely
suitable for the particular application at its
installation location.
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Save date / laTta coxpaHeHus: 06. Jun. 2017

JormkeH NpUMMeHATLCA Cepblil NMUTENHbBIN YYTryH UMx
9KBMBaNeHTHble MaTtepuanbsl (C  TOYKW 3peHus
KOPPO3NNHOM CTONKOCTU U TBEPAOCTN).

OnekTpogsuraTenu ¢ maccon >15 Kr 4OMKHbI UMETb
TpaHCNOpTHbIE BONTbI C MPOYLUNMHOW U OTBEPCTUS
noz, KptoKu.

Pambl 1 TopueBble WNTbI anekTpoaBuraTenen Bcex
HOMMWHaNOB AOMXKHbI BbITb U3rOTOBMEHBI U3 YEPHbIX
MeTansos.

,D,OI'IyCKaeTCFI npumMmeHeHne antoMnuHna mnn ero cnna-
BOB, €Clnh npoun3BoauTeslb CMOXeT NMpoAEeMOHCTPU-
poBaTtb, 4TO OaHHbIA  TUN MeTanna MOMHOCTbIO
COOTBETCTBYET CBOEMYy Ha3Ha4yYeHU B MecCTe
YCTaHOBKMW.
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2.3.3 Bearings / MoawmnHukn

The type of bearings used in the motor shall be fully
compatible with those used in the driven equipment.

All motors with 22 kW and above have as a
minimum, an insulated bearing on the non-drive
end.

All motors above 250 kW supplied by frequency
converters must have a continuous shaft earthing
ring on one side.

The following motors supplied by frequency
converters, must have a continuous shaft earthing
ring irrespective of the kW-rating:

ID-Fan
ACC

Primary Air Fan
Secondary Air Fan
Recirculating Fan
Feedwater Pumps

Motors of <22 kW shall be supplied with 'sealed for
life' bearings.

The type of bearing, bearing numbers and
regressing interval shall be stamped on each motor
rating plate. An additional plate shall be added for
bearing definition in case of lack from the
manufacturer.

Grease lubricated rolling element bearings shall be
used, provided that all of the following conditions

apply:
the product of the motor's rated output (in

kW) and its synchronous speed (in rpm) does
not exceed 1.000.000

the product of the bearing bore diameter (in
mm) and the motor's synchronous speed (in
rpm) does not exceed 255.000

Print date / Qata neyaTtn: 07. Jun. 2017 09:02
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Tunbl NOALLMMHMKOB, NPUMEHSIEMbIX B 3MNEKTPOABU-
ratene, OOMKHbI obecrneynBaTth MOMHYH0 COBMECTU-
MOCTb C MOALLIMMHUKAMU, NPUMEHAEMbIMU B MPUBO-
AMMOM B OBWXeHne o6opyaoBaHUM.

Bce anektpogBurateny MowWHOCTb 22 KBT 1 Bbilwe
OOMXHbl  KaKk  MUWHMMYM ObiTb  0OOpyOoOBaHbI
3NEKTPUYECKN M3ONUPOBAHHLIM MOALUUMHUKOM Ha
HenpMBOAHOW CTOPOHE.

Bce anekTpoasurateny MoLLHOCTLIO CBbilwe 250 kBT
C nNUTaHMeM OT npeobpasoBaTenen YacToTbl LOSIKHbI
ObITb OCHALLEHbl YCTAHOBEHHLIM C OAHOM CTOPOHBbI
KONbLIOM NOCTOSIHHOIO 3a3eMreHus Barna.

MepeuncneHHble HUXe 3neKTpoaBuraTenu ¢ nuta-
HMeM OT npeobpa3soBaTtenen YacToTbl 4OMKHbI OblTb
060pyaoBaHbl KOMbLOM MOCTOSIHHOrO 3a3eMIleHus
Bana BHe 3aBUCUMOCTM OT WX HOMWHAIbLHOW
MOLLHOCTU:

BbITS)KHOW BEHTUNATOP;

BEHTUNATOP
OXNaXaeHus;

KOHOeHCaTopa BO34YyLLUHOIo

BEHTUNATOP NEPBUYHOIO BO34YyXa;
BEHTUNATOP BTOPUYHOIO BO34yXa,
peLl,VIpKynﬂLl,VIOHHbIVI BEHTUNATOP,
HacoCbl NMTaTENbHON BOAbI.

OnekTpogsuraTtenn MOLLHOCTbIO <22 KBT O0SKHbI
ObITb OCHaLLEHbI NOAWNMHUKAMN, rTEpMETU3NPOBaH-
HbIMW Ha BECb CPOK CIyXObl.

Tvn noAlwWnHUKa, HOMep NOALUMMHMKA U Nepuoanyd-
HOCTb MOBTOPHOWM CMa3KW AOMXHbI OblTb BbILUITAMMO-
BaHbl Ha NAcNOPTHOW Tabnuyke Ka)aoro anekTpoasu-
ratenst. [omkHa OblTb nNpedycMoTpeHa [[OMOnHU-
TenbHasi Tabnvyka Ons onpegeneHusi napameTpoB
MOALUMMHMKA Ha Cryyal ero OoTCYTCTBMS Ha cknage
npoussoanTens.

JOMmKHbI  MPUMEHATLCA MOALUMMHUKA  KavyeHus C
KOHCUCTEHTHOM CMasKkon npu CoOnoaeHun BCEX
NnepeyncrieHHbIX HUXe YCNOBUN:

npovu3BedeHne  HOMWHANbHOW  BbIXOOHOW
MOLLHOCTM anekTpoasuratens (B kBT) u ero
CUHXPOHHOWM ckopocTh (B 06/MMH) He MpeBbI-
waet 1 000 000;

npov3BedeHe anameTpa OTBEPCTUS MOALUMM-
HUKa (B MM) U €ro CMHXPOHHOW ckopocTu (B
06/Mu1H) He npeBbiwaeT 255 000;
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the required re-lubrication interval is greater
than 4.000 h for horizontal motors and 3.000
h for vertical motors

the motor is not stationary for long periods
during normal plant operation and subject to
vibration

If any of the foregoing requirements do not apply,
sleeve bearings shall be provided.

Bearings shall comply with the applicable 1SO
standards.

Bearings shall be designed to exclude the ingress of
dust and water and sealed to prevent leakage of
lubricant along the shaft.

Grease lubricated rolling element bearings shall
have grease nipples located in accessible positions
and of an approved pattern and shall preferably be
provided with dust proof grease escape valves on
the bearing housings.

Sleeve bearings shall preferably be lubricated by
two oil rings or other approved device running in an
oil bath of adequate -capacity having filling,
inspection and draining facilities, together with an oil
level indicator.

When forced lubricated bearings are necessary,
these shall be supplied from a self-priming oil pump
driven from the main shaft. There shall be adequate
lubrication during start-up and rundown and motor
driven auxiliary oil pumps shall be provided as
necessary.

All motors fitted with sleeve bearings shall be
provided with bearing temperature indication.

Motors supplied with independent bearings shall be
mounted with the bearings on a common bed-plate.

Rolling element bearings shall have a minimum L10
lifetime of 40.000 h, as determined in accordance
with ISO 281-1 wunder the worst operating
conditions, except:

Print date / Qata neyaTtn: 07. Jun. 2017 09:02
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Heobxoaumas nepuoauvyHoOCTb  MOBTOPHOW
cmasku npesbiwaeT 4 000 Y ans anekTpoasura-
Tenen ropusoHTanbHom yctaHoBkM n 3 000 Y
ONs anekTpoaBuraTenen BepTuKanbHoOWM ycTa-
HOBKMU;

anekTpoaBuraTenb He npocTaMBaeT B Teue-
HVWe AnuUTEenbHbIX NepuodoB BO Bpems LiTaT-
HOM paboTbl YCTAHOBKM WM He HaxoauTcs B
YCINOBUSIX BO3AENCTBMS BUOpaLUn.

Mpun HecooTBETCTBUM MOGOMY M3 NEPEYUCIIEHHBLIX
Bbille TpeGoBaHUW MNPUMEHSIOTCA  NOALLUMMHUKM
CKOIbXEHMSI.

MogWnnHMKN OOMKHLI COOTBETCTBOBATL AENCTBYHO-
Wwum ctaHgapTtam 1SO.

KOHCprKLI,VIFl nogwmnnHMKOB AOO0JDKHa npeanoTBpa-
WwaTb nonagaHue nbinv 1 Bogbl U ObITb repmMeTuny-
HOW ONs1 UCKNYEHUs YTEYKN CMa3kuy no Bany.

MNoAWNNHNKN KayveHna C KOHCUCTEHTHOW CMa3sKoun
OOIDKHbI UMETb MPECC-MAcheHKn, PacnofoXeHHbIe
B JOCTYMHbIX MECTax N B COOTBETCTBMWN C YTBEPXKAEH-
HOW CXEeMOW, W, KenaTernbHO, OCHALLATLCS MblfIEHENpPO-
HMLAeMbIMM KrnanaHamMmu BbiMycka CMasku Ha Koprycax
noALunmnHuKa.

MpegnoyTnTenbHO, 4YTOGbI MOALUMMHWMKU CKOMbXe-
HMA CcMasbiBanMcb ABYMSA Macnopasbpbl3rmpato-
LWMMM KONbLAMW UM UHBIMW COrNacoBaHHbLIMK YCT-
porictBamu, paboTaloMMu B MaCNSHOW BaHHE C
[OCTaTOYHOM €MKOCTbIO, Y UMenu npmucnocobneHns
ONSA 3anofnHeHns, KOHTPONs, CnvMBa Macna, a Takke
WMHOMKaTOP YPOBHSA Macna.

Ecnu TpebyeTcs mcnonb3oBaHWe MOALLMMHMKOB C
NPYHYAMTENbHON CMa3KoW, WX MUTaHUe Macrom
[AOJKHO obGecneynBaTbCsl OT CaMOBCachiBatoLLEro
MacnsiHoro Hacoca, NpUBOAMMOIO B ABWXKEHWE [MnaB-
HbIM Banom. JomkHa obecneymBaTtbCcs OOCTaTOMHas
cMaska BO BpeMs Mycka M BpalleHus Mo UHepUwmM,
ecnm noTpebyeTcsas — 3a CYET WCMOMb30BaHUs
BCMoMoraTesnbHbIX MacrsiHbIX HacoCOB C MeXaHu-
YeCcKMM MpPUBOAOM.

Bce anekTpoasuratenn, OCHalleHHble noALUUNHU-
KaMu CKOJbXEeHWs, AOoMkHbl obecneunBaTtb NHAMKA-
UM TemMnepaTypbl noALLNNHUKA.

OnekTpoaguratenu, NOCTaBnsieMble C OTAEMbHbIMM
NOALUUMHMKAMK, OOMKHbI YCTaHaBNMBaTLCA BMECTe
C NOALUMMHUKAMK Ha OBLLYIO OMOPHYIO MAKUTY.

MogWnnHUKN KadeHnss OO0SMKHbI UMEeTb MUHUMarb-
HbI pecypc L10, coctasnsowmn 40 000 4 n onpege-
NEHHbIN B COOTBETCTBUM CO cTaHaapTom 1SO 281-1
Ona  Hauxygwux — YycroBuW  SKchnyaTauuu, 3a
NCKNIOYEHNEM CreayIoLLmMX Cryyaes:
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when the motor shaft is subject to external
forces, the lifetime may be reduced to
32.000 h

for pre lubricated non rechargeable (sealed)
bearings, the lifetime shall not be less than
16.000 h

Sleeve bearings shall have a minimum lifetime of
25.000 h.

Doc No. / Ne gok.: 50060229-0.0

npwu BO3L4EWCTBMM HA Barn dfeKTpoaBuraTens
BHELUHMX Harpy3oKk pecypc MOXeT ObITb
cokpauleH go 32 000 y;

ONs repMEeTUYHbIX MOALUMMHUKOB, 3anofHEH-
HbIX CMa3KoW Ha 3aBOAe U He npefHa3HaveH-
HbIX NS MOBTOPHOW CMa3Ku, pecypc He [on-
»KeH cocTaBnaTb MeHee 16 000 u.

MuHUManeHBLIN pecypc NOAWMMHUKOB CKOSbXEHUS
JormkeH coctaBnaTtb 25 000 v.

2.4 Electrical implementation / dnekTpnyeckoe UCNOJSTHEHUE

241

The insulation class must be equivalent to at least F
and the temperature rising in continuous operation
must not exceed the temperatures limited by
insulation class B. The insulation class for the
motors with VFD’s (frequency converters) must be
also equivalent at least F and the temperature rising
in continuous operation must not exceed the
temperatures limited by insulation class F.
Deviations from these requirements require
customer approval (max. 155 °C by ambient 40 °C).

Insulation / U3onsiunsa

2.4.2 Earthing / 3azemneHue

The motor casing, foot or flange must feature a
corrosion-resistant earthing terminal designed as a
blade terminal with terminal clamp or saddle
terminal.

As a general rule, LV motors may be connected to
the supply point by 4-wire and 3 ¥ -wire cables. In
the terminal box of the motor the 4th wire shall be
used for earth. The second connection to earth shall
be executed by means of earth conductor
connected to the protective conductor in the area
where the LV motor is mounted.
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Knacc usonaumm porkeH ObiTb 3KBMBaneHTEH, MO
KpanHen Mepe, knaccy F, npu 3ToM nogbem Temnepa-
TYPbl B PEXUME HENpepbIBHOW paboTbl HE AOMKEH
npeBbIlWaTe  YPOBHS, OrpaHWYEHHOro  KNaccom
nsonsumm B. Knacc usonsuun ans anekTpoasura-
Tenen ¢ YPIT (npeobpasoBaTensiMm 4acToTbl) AOIDKEH
COOTBETCTBOBATb, NO KpawmHen mepe, knaccy F, npu
3TOM nogbeM Temnepatypbl B pexume Henpe-
PbIBHOW paboTbl He [OOMKEH MpeBbilaTe YPOBHS,
orpaHMyeHHoro knaccom msonauun F. OTKNOHeHWs
OT OaHHbIX YCroBMIN TPpebyoT ogobpeHns 3akasynka
(vakc. 155°C npu TemnepaType OKpyKatoLlewn
cpeabl 40 °C).

Ha kopnyce, onope unu cnaHue anektpoasuraTens
JOIKHa 6blTb NpeaycMOTpeHa Koppo3necToukas
Knemma 3a3eMrieH1sl NenecTkoBOro TMna ¢ KOHTaKT-
HbIM 3aXWMOM WMKW 32KUMOM C MPUKUMHOW MnaH-
KOWA.

B kauyectBe o00Ouwero npaewna, HWM3KOBOJIbTHbIE
AnekTpoaBUraTenn AOSMKHbI NOAKNI0YATLCA K TOYKE
nuTaHusa 4-npoBogHbiMKM N 3 Y2-NpoBOAHLIMU Kabe-
namu. B knemmHon kopoOke anekTpoasuratens ans
3a3eMeHns OOMKEH UCNOoNb3oBaThCs 4-M NpoBoS,.
BTopoe nogkntoveHne K 3a3eMITIEHNI0 JOITKHO ObiTb
BbIMOMHEHO C MOMOLLBIO 3a3eMisoWero nposoaa,
NOAKIMIOYEHHOrO K 3allMTHOMY MPOBOAHUKY B 30HE
YCTaHOBKM HM3KOBOJSIbTHOIO aniekTpoaBuraTens.
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perynupyemoro npusoga (YPI)

If necessary, a fan with external drive should
be built onto the motor in order to ensure
sufficient cooling at low speeds and additional
current ripple due to controlled operation.

Motors must comply to EN 60034-31.

The electrical insulation of the motors must
comply to IEC 60034-25 (curve B). This is
equivalent to a special insulation for VFD
operation with 0.5 us/2250 V.

Doc No. / Ne gok.: 50060229-0.0

2.4.3 Operation with Variable Frequency Drive (VFD) / UIcnonb3oBaHue 4aCTOTHO-

B cnyyae HeobxoaMmocTu Ha SnekTpoABura-
Tefnb yCTaHaBNUBAETCA BEHTUNATOP C BHELU-
HAM npuBOA4OM Ansi obecnedeHus gocTaToud-
HOro OXMaXK4eHWs Ha HU3KMX CKOPOCTAX M Npwu
OOMOMHUTENbHbLIX NyNbCaLMAX TOKa, BbI3BaH-
HbIX ynpasnsiemon paboTon.

OnekTpoasuraTeny OOMKHbI COOTBETCTBOBATL
craHgapty EN 60034-31.

OnekTpudeckas nsonaunsa anekTpoasuratenemn
JOSKHa cooTBeTcTBOBaTb cTtaHpgapTty I|EC
60034-25 (kpuBass B). OT0 3KBUBANEHTHO
cneumanbHOW M30NAUMM ANS UCNOJNb30BaHUS

YPI1 ¢ napameTtpamu 0,5 mkc/2250 B.

3000 3000
| 0,071 ps 1 1600 WV gﬂgl MH:WEE:'E g
2600 0,10 s /1800 V r/__\ SE5() o A0 mee B0 I("H\"\
! E |
‘\_B_f e
E:ZI:H:IEI mzm
£ = !
1000 4 mm.f
s00f N@i53mr73007) 5004 NG owrn
| 001 s/ BOD '-.'J 0,01 mpc/B00 B
B — . 0 . :
0,01 0.5 Tt [ us 15 2 .01 i U i 18 2

2.4.4 Winding temperature monitoring / KoHTponb Temnepatypbl 0OMOTOK

2.4.4.1 Motor power < 22 kW / MowHoOCTb anekTpoaBuraTens < 22 kBT

No special equipment is required for motors with K anektpogsuratensm ¢ HOMUHaNbHOW MOLLHOCTbIO
power ratings below 22 kW. MeHee 22 KBT cneumansHble TpeboBaHWs He NpeabsiB-
naTcs.

2.4.4.2 Motor power > 22 kW / MowHoCTb anekTpoaBuraTtens > 22 kBT

at least one Pt100 per phase to evaluate the
temperature in the MCC

He meHee ogHoro Pt100 Ha chasy ans oueHKu
TeMnepaTtypbl Ha LWMTE ynpaBneHns anekTpo-
asuratenaMmm

2.4.4.3 Motor power 3 50 kW / MowHocTb anektpogaBurartens 3 50 kBT

earth leakage protection 3awmTa oT yTeYKM Ha 3eMIio

2.4.4.4 Motor power > 75 kW / MowHocTb anekTpoaBurartens > 75 kBT

At least two Ptl00 per phase to evaluate the He meHee ogHoro Pt100 Ha dasy Ans oueHku Temne-
temperature in the MCC and to protect the motor: paTypbl Ha WKUTE yrpaBrieHUs areKTpoaBuraTensamm
1 3aWmnTbl ANeKTpoaBuraTens:
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First action level: 100°Ca Warning
Second action level: 130 °Ca Alarm

and trip
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MepBbii ypoBeHb cpabaTtbiBanmsa: 100 °C
a MpepynpexaeHve

BTopoii ypoBeHb cpabaTtbiBaHus: 130 °C
a ABapunHbIN cUrHan v aBapuiiHoe OT-

KrntoyeHune

2.4.4.5 Motor power 2 100 kW / MowHocTb anektpoaBuratens = 100 kBT

The temperature must be communicated to the
DCS. Standalone monitoring devices must have a
4-20 mA output signal for the DCS.

Not VFD controlled motors must have a current
transformer in one of the three phases which is
connected to a measuring transducer with a 4-20 mA
output signal for the DCS.

[daHHble TemnepaTypbl LOMMKHblI nepedaBaTbCs B
PCY. ABTOHOMHbIE YCTPOMCTBA KOHTPONSA OOJIKHbI
obecneunBaTth Bbigady B PCY BbIXOOHOrO curHana
4-20 mA.

Onektpogsuratenu c ynpasrneHvem He ot YPT]
OOITDKHbI MMEeTb TpaHcdopMaTop TOKa B OOHOW K3
Tpex ¢as, NoAKIIOYEHHbIN K U3MepUTENbHOMY Npeos-
pasoBatento ¢ Bbigaden B PCY curHana 4-20 mA.

2.4.4.6 Motors driven by VFD / 9nektpoaBurarenu, npmeogumbie B aBuxkeHne YPI1

All motors >22 kW which are driven by frequency
converters must have a Pt100 winding temperature
monitoring.

First action level 130 °Ca Warning

Second action level 155 °Ca Alarm

and trip

Bce anekTpogsurateny MOLWHOCTLIO >22 KBT, npuBo-
OMMble B OBWXEeHWe npeobpasoBaTensiMy 4acToThbl,
OOMMKHbI  obecneunBaTb KOHTPOMb TemnepaTtypbl
0obMOTKM ¢ nomoLlbto Pt100.

MepBbIi ypoBeHb cpabaTbiBaHWSA 130 °C
a MpepynpexaeHve

Btopoii ypoBeHb cpabaTtbiBaHus 155 °C
a ABapunHbIN curHan n aBapumHoe oT-

KrntoyeHne

2.4.5 Motor Cooling / OxnaxaeHue anekTrpoaBuraTens

As a standard, self-cooled motors must be supplied.

If forced cooling is required, the motor must be
marked accordingly in the consumer list. Forced
cooling is implemented by built-on fan motors driven
from the MCC unless a specific cooling system has
been specified.

CTaH,EI,apTHO OOJDKHbI NOCTaBNATbCA 3N1eKTpoaBura-
TeJn C eCTeCTBEeHHbIM OXInaXxaeHnew.

Ecnu TpebyeTcs npuHyaMTeNnbHOE OXnaxaeHue,
anekTpoaBuratens AOMKEH ObiTb COOTBETCTBYIO-
WMM oBpa3om MomeyeH B nepedHe noTpedutenei.
MpuHyauTenbHOE OXNaxaeHve peanuayeTcs nocpes-
CTBOM BCTPOEHHbIX 3NEKTPOABUraTenei BEHTUNATOPOB
C NPVBOAIOM OT LUTa yNpaBneHus anekTpoasuraTe-
nAMK, ecnv Tonbko TpebGoBaHMAMK He NpeaycMoT-
peHa onpeferneHHas cuctema oxnaxaeHus.

2.4.6 Anti-condensation heaters / [[poTUBOKOHAEHCATHbIE HAarpeBaTenum

To minimise condensation in:
all outside motors

all motors driven by VFD
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[na MUHUMM3auumn KoHOeHcaUmm:
BO BCEX BHELLUHMX 3MeKTpoaBuraTensx

B 9NeKTpoABUraTensx, npMBoOaUMbIX B ABUXKE-
Hne YPT1
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in house motors (>100 kW)

any LV motor where condensation is likely to
occur

motorised valves when out of service

heaters of an approved type and rating, suitable for
operation from an AC single phase supply, shall be
fitted inside the stator frame and supported by MCC
plug in unit.

The control of anti-condensation heaters shall be so
arranged that they are normally energised when the
motor is not running (main contactor in MCC plug in
unit is open).

Where such heaters are fitted, a warning label must
be attached on the motor terminal box.

2.4.7 Connection / Moaknto4yeHune

The position of the motor's cable connection socket
shall be selected on the basis of the drive's location
and must be easy to access.

Usually, the motor is connected via a multicore
cable. If a multicore cable cannot be installed due to
insufficient company installation instructions and/or
cable cross sections, the motor shall be designed
with a suitable cable connection socket (e.g. 10
cable entries for single core connection).

2.4.8 Efficiency / QHeproadchekTuBHOCTb

The minimum efficiency requirement for all motors
20.75 kW must be IE3, or IE2 if fitted with a variable
speed drive (VFD).

The motor efficiency classes must comply with
IEC 60034-30-1.

For motors >375 kW efficiency value must be
indicated on the rating plate.
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BO BHYTPWUCTAHLMOHHbIX 3MEKTPOABUraTensix
(>100 kBT)

B nobom anekTpoasuratene, roe CywecT-
BYET BEPOSITHOCTb 0O6pa3oBaHus KoHAeHcaTa

B KManaHax C 3MeKTpornp1MBoaoM Mpu Bbixoae
13 cTpos

BHYTPM CTaHWHbI CTaTopa yCTaHaBNMBAKOTCA Harpesa-
Tenm OAOBGPEHHON KOHCTPYKLUMU WM HOMUHAnNbHOW
MOLLHOCTKM, paboTallmue OT oaHOgasHoro nepe-
MEHHOro Toka U obecneyeHHble mMoaynem noaknto-
YeHUA K WWNUTY ynpaBneHna anekrpoapuratendamMmu.

YHpaBneHme NPOTUBOKOHAEHCATHbIMU HarpeBsaTte-
NAMM OOMMKHO BbITb OpraHmM3oBaHO Takmm 06pa30M,
4YTOOblI OHM Obinu HOpMalibHO 3annTaHHbIMWU, Koraa
anekTpoasuraTesib He pa60TaeT (ITIaBHbIVI KOHTaK-
TOp B MoAayne noAaknw4yeHuna K WUTy ynpaslieHua
anekrTpoasuraTenamm paSOMKHyT).

Mpu ycTaHOBKe Takmx HarpeBaTenen Ha KNnemMHyo
KOpOOKy anekTpogBuraTens OomkHa ObiTb HakneeHa
COOTBETCTBYHOLLAA NpegynpexaarLas aTukeTka.

MecTo pacnonoxeHuss pos3eTkn Ans KabenbHoro
NOAKINYeHUnA anekrpoasuratena AOJIKHO BbIOK-
paTbCs, UICXOAS M3 pacnonoxeHus npuesoga u obecne-
YeHus ceoboagHoro goctyna.

Kak npaBuno, noaknioyeHve anekTpoasBuratens
Npov3BOANTCSA MOCPEACTBOM MHOTOXMUITbHOrO  Ka-
6ena. Ecnm ycTtaHoBKka MHOFOXWNbHOro kabens
HEBO3MOXHa MO MPUYMHE HEeJOCTaTOYHOCTW yKasa-
HAA MO YyCTaHOBKE W (MNM) AaHHbIX O nnowaav
NMONepeYHOro CeYEeHUs, aNeKTpoaBuraTenb OOIDKEH
ObITb CNPOEKTUPOBAH C NOAXOOSLLEN PO3ETKOW ANs
kabenbHoro nogkrntoyeHus (Hanpumep, 10-kabenb-
HbIX BBOAOB AMs1 O4HOXWUBHOIO MOAKITHYEHMS).

MuHuMmanbHas notpebHas aHeproadekTMBHOCTL
Ons BCcex anekrtpoasuratenen mowHoctoo 20,75 kB
JorpkHa cootBeTcTBOBaTh |IE3 nnu IE2 npm ncnonsso-
BaHWMM 4YacTOTHO-perynupyemoro npmeoga (YPI1).

Knaccbl aHeproadheKTMBHOCTN aneKkTpoaBuraTenen
OOMKHbI cooTBeTCTBOBaTL CTaHaapTy IEC 60034-30-1.

Ins anektpoasuratenen ¢ mowHocTbio >375 kBT
3HayYeHne 3HeproaddPEKTUBHOCTN AOIMKHO ObITb
yKa3aHo Ha NacrnopTHOWN Tabnunyke.
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2.5 Marking, labelling / MapkupoBKa, Haknenka 3TUKeTOK

Concerning the electrical part, the permanent/final
marking has to be done by each supplier, according
to "TIl Identification and Marking EIC Components"
with the document number 50060263shall be com-
plied with.

By delivery, all items shall be marked with project
designation, supplier, KKS-Number of the main
component and the description of the delivered part.

The supplier is also responsible for the mounting of
the safety-marking (mandatory-signs, prohibition
signs, warning signs etc.) of his lot, in agreement
with HZI.

The motor shall have a rating plate specified in the
relevant standard.

UTo KacaeTcst aNeKTpMYECKON YacTH, KaxKabIM NOCTaB-
LLIMKOM HaHOCUTCS1 HECMbIBaeMasi/MoCTOSIHHAA MapKu-
poOBKa B COOTBETCTBUW C TpebOOBaHMAMU OOKYMEHTa
"UHctpykuma  TIl. OGo3HayeHne u MapkupoBka
komnoHeHToB EIC", Ne gokymeHTa 50060263.

Mpn noctaBke Ha Bce u3genus OomkHa OblTb HaHe-
CeHa MapKMpoBKa, BKovatowas B cebsa npoekTHoe
00603HayeHne, HauMeHoBaHWe NocTaBLiuKa, HOMep
KKS OCHOBHOro COCTaBHOIO 3fneMeHTa U Haume-
HOBaHWe NoCTaBfEHHOM aeTanu.

Kpome TOro, noctaBLUMK OTBEYaeT 3a HaHeceHWe Ha
OaHHbIA NTOT MapKMUPOBKN MO TEXHMKE Ge30nacHOCTU
(npegnuceiBalowme, 3anpellarowne, npegynpenm-
TernbHbIE 3HaKM) No cornacosaHuio ¢ HZI.

OnekTpoaBuraTenb [OOPKEH WMETb MacrnopTHYO
Tabnuyky, NpPeayCMOTPEHHYIO COOTBETCTBYIOLLMM
cTaHaapToM.

2.6 Protective measures / Mepbl 3aWwmThbl

All motors must be connected to the local earthing
system. A copper cable with a minimum cross-
section of 35 mm2 must be used to connect the
casing of the motor.

Smaller motors shall be connected with a tin-coated
cooper cable with a cross-section of at least twice
the cross-section of the feeding cable.
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Bce anekTpoaBuratenu gomkHbl ObITb NOAKMIOYEHbI
K MECTHOM cucteme 3aseMneHus. [1na noaknoveHns
Kopryca anekTpoaBuraTens AomkKeH NCnonb30BaTbCcs
MeOHbIi Kabenb C nnowagblo MONepeyYHoro cede-
HMA 35 MMm2,

OnekTpogsuratenu MeHbLUero pasmepa OOSKHbI
NOOKMNYATLCA MyXeHbIM MeOHbIM Kabenem ¢
nnoLwaabio MonepevyHoro cevyeHus, Mo KpanHewn
mMepe, B ABa pa3a bonblue nrowagn nonepevHoro
ceveHust nuTatoLLero kabens.
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3 Documentation / [JokymeHTauus

The documentation must comply with the requirements [okymeHTaumsa gomkHa COOTBETCTBOBaThb TpeboBa-

of the document "EIC Suppliers Engineering" with Huam gokymeHTa "lMpOEKTHO-KOHCTPYKTOpPCKME pa-

the document number 50060226. 00TbI, BbiNOMHAeMble nocTaBwmkamm EIC", Ne goky-
MeHTa 50060226.
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4 Quality inspections and commissioning / KoHTponb KayecTtBa u
nyCcKoOHanagka

The quality inspections and commissioning must KoHTposb KayecTBa M nyckoHanaaka OOfPKHbI OCyLLe-

comply with the requirements of the document "EIC cTBNaTbCS B COOTBETCTBUM C TpeboBaHUAMU OOKy-

Suppliers Engineering" with the document number meHTa "TIPOEKTHO-KOHCTPYKTOPCKME PaboThl, BbINOMHS-
50060226. emble noctaswwmkamm EIC", Ne gokymeHTa 50060226.
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