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B cTaTtbe paccmMaTpuBaloTCsl BOMpPOChHI
COBepLUeHCTBOBaHUS OPraHn3aunm
TeXHU4YeCKOro OGHOBJIeHUsI CPEACTB
JKes1e3HO40POXKHOM aBTOMaTUKnN

¥ TesieMexaHUuKy C UCI0J/Ib30BaHNEM
KOHLenunn 6epexJinBoro npon3BoACTBa.
AHannM3upyroTcs HernpPou3BoAUTEIbHbIE
noTepu nNpu BbINoJIHEHUU No406GHOro
poaa pabor. C uesnbio COKpaLleHns
norepsb npeasiaraeTcsi BapnaHt
NpPou3BOACTBEHHOI O NMpoLecca,
npeagnonaraiowmnin popmMmmpoBaHue
KOMaH[ U3 COTPYAHUKOB CYyLLE€CTBYIOLUNX
noapasgeneHnii NpeanpusTus, Ho 6es yyerta
CJIOXUBLUMXCS UX rpauny,. Oxuvgaembie
NpU 3TOM pe3yJibTaTbl MOTYT UMETb
AOCTaTO4YHO YHUBEPCaslbHbIi XapaKkTep —
0AHOBPEMEeHHO C COBEPLLEHCTBOBaHNEM
TeXHUKM crioco6CcTBOBaTh YOPMUPOBAHNIO
WHHOBAaLWOHHOIO U KpeaTUBHOIo
npoLeccHoro rnoaxoAa, PaccYUTaHHOro
Ha 6epe>xJINBOCTb PECYPCOB,
pauuoHaIN3aumio NPon3BoLCTBA.

KnoyeBble crioBa: bepeximBoe

MPOM3BOACTBO, XEe/1e3HOA0POXHbIN

TPaHCOPT, HEMNPOU3BOANTE IbHbIE MOTEPY,
opraHu3auyisi, MPoLecc, CPeacTsa aBToMaTvku
U TenieMexaHvku, TeXHNYeckoe 0OHOB/IEHUE,
CKOpPOCTb rpoLiecca.
|
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HAYKA U TEXHVKA

TexHunyeckoe OOHOBJIeHUue
cpeacTB aBTOMaTUKMU
U TeleMeXaHUuKM

Illesuenxoe Aaexceii Ilasaosun — unocernep OO0
«bombapove Tpancnopmeitun (Cuenan)», Mockea,
Poccus.

eau3alMs CTpaTernIeCKUX IMPOrpaMm

pa3Butus OAO «PXK]I» npegycmaTtpu-

BaeT TeXHUYECKOe OOHOBJICHUE
CPEICTB XXEJIEe3HOMOPOXKHON aBTOMaTUKU
u teneMmexaHuku (2KAT). B naHHBIIT MOMEHT
[JIABHBIM HampaBJIeHUEM 3aMEHBI AeHCTBYIO-
IIUX 00ObEKTOB CUTHATU3ALIMH, LIEHTpaIr3a-
LI 1 OJIOKMPOBKM Ha OoJiee HalleXKHBIE SIB-
JISIETCSI KOMIUIEKCHOE BHEIPEHUE MUKPOITPO-
LECCOPHBIX YCTPOMCTB € UX amganTaluen
K (pyHKIIMOHATBbHBIM OCOOCHHOCTSIM CTAHLIM A
U TIEPETOHOB.

Texuuueckoe ooHoBieHUe cpeactB KAT
BO3JIaraeTcsl Ha TUCTAHIIUMM CUTHAIU3ALNH,
LIEHTpaIu3aluu U 0JOKUPOBKU. B mopsiake
MYJBTUCOPCUHTA OHM TIepefaloT psii CBOUX
(YHKIIMIT CTOPOHHUM OpraHU3AIUSIM, HATIPH -
Mep 2JeKTpoTexHu4Yeckum 3aBogam OAO
«PXK», OO0 «boMbapabe TpaHcropTeHIH
(Curnan)», OAO «PangnoaBuoHuka», 3A0
«@oparek AT», OAO <HUHUAC» u np.

DdheKTUBHBIE MHCTPYMEHTHI PeIIeHUS
OpraHU3alMOHHBIX 3a1a4 COACPKUT JJISI HUX
KOHLIEII NS «OepeXITNBOE IMPOU3BOICTBO>.
OHa npeacTaBlisieT co00i KOMIUIEKC JOIOJI-
HSIOLIMX APYT Apyra MOAXOA0B U METOMOB,
obecrieynBalolX HanboJjiee KaueCTBEHHOE
M3roToBJieHUe npoaykuuu [2, ¢.5—6]. KoH-
LeNIUs MpeaycMaTpuBaeT Mpexkae BCEero



YcTpaHeHblit
pedekT Tpebyet

YcTpaHeHbIin
AedekT Tpebyet

T
@
Q

|
|
|
I_ AAOMOSHUTENbHbIX I_ [[OMONHATENBHBIX 1 I
I pagor B M10-2? I pa6ort B M0-17, 1
I | |
[ S PR |
L ¥ T 1 ¥
TC I_ B Her TCBBbIX
BX Hanmnine
» |'|O-1 I'l 0-2 OT Aedekra
L) [
| I '
L __ 4 __ J

Puc. 1. lMocnenoBatenbHas opraHn3aumsi NPonN3BoACTBEHHOIO MPoLiecca TeXHN4eCKoro oGHOBIEeHNs
cpencts XAT.

Pic. 1. Sequential organization of technical renovation of RARC equipment.

MPOLIECCHBII ITOAXO/ K ASSITeIbHOCTH U pac-
CMaTpUBAETCS KaK CUCTeMa B3aMMOCBSI3aH-
HbBIX U B3aMMOIEUCTBYIOLINX 3BEHbEB (3j1€-
MeHTOB) TpousBoacTBa. Cormacho [3, c. 3],
B OCHOBE IIPEIIIPUSITHS, OPUEHTUPOBAHHOIO
Ha MPOLECCHI, JIEKUT IPUHLIKII PEryJupoBa-
HUSI UX TI0CJIE0BATEIbHOCTH U COYTCTBYIO-
IIMX UM OIIepaLIMiA.

O6mMii TPOU3BOACTBEHHBIN ITPOIIECC
10 TEXHUYECKOMY 0OHOBJIeHUIO cpencTB KAT
BKJIIOYAET CJICAYIOIIIE STaIIbL:

— COCTaBJIEHUE U YTBEPKACHUE TeXHUYE-
CKOTO 3aIaHMsI;

— pa3paboTKa IIPOEKTHOMI JOKYMEHTALIUH;

— pa3paboTKa TEXHUYECKUX CPEICTB, afar-
TUPOBAHHBIX K OCOOEHHOCTSIM CTAHLIMU WA
IeperoHa;

— TECTUPOBAaHME CO3IaBaEMbIX CPEIICTB;

— BBOJI B 9KCIUIyaTallli0 pa3paboTaHHbIX
U IIPOTECTUPOBAHHBIX TEXHUYECKUX CPEICTB.

ba3oBblii IpUHIUIT OepeXIMBOIO IIPOU3-
BOJICTBA — YCTpaHEeHUE MOTePb U MpexXie
BCEro MOTePb BPEMEHMU C LIEJIbIO COKPALLEHMS
MPOAOKUTEIbHOCTY BBIIIOJIHEHMS 3aKa30B
KJIMEHTOB.

Bpems BbIIOJHEHUsI 3aKa3a — OOUH
M3 KJIIOUEBBIX [T0KA3aTe/Ieii TPOU3BOACTBEH-
Horo mpouecca. OH UMeeT He MeHbIlIee 3Ha-
YeHMe, YeM Ka4eCTBO MPOIYKLIMY Ha BbIXO/E
npouecca. KayecTBo npoaykiuu u cKopocThb
IpoLECcCa €€ U3rOTOBJICHMSI B3aUMOCBSI3aHbI.
VYcraHoBiieHo, 4To ypoBeHb Opaka B 10% Mo-
KET 3aMeINTh Bech mporecc Ha 40% [1,
c. 87].

CKOpOCTh IIPOU3BOACTBEHHOTO IIpoliecca
IOJIOXUTEIbHBIM 00Pa30M BJIMSIET Ha 3aTpaThl
MPEANPUATUSL. DMIIMPUYSCKUM ITyTEM JT0Ka-

3aHO, 4TO eciu Ha 80% CcoKpaTUTh BpeMs
OXXUJaHWS, HaKJIagHble TTPOU3BOACTBEHHBIE
3aTpaThl ¥ 3aTpaThl HA KAY€CTBO YMEHbBIIATCS
Ha20% [1, c. 64].

BaxxHbIM (haKTOpOM COKpalieH!s BpeMe-
HU BBITIOJTHEHUS 3aKa3a MOTPeOuTes s Ha 00-
HOBJIeHUE TexHUYecKux cpencts KAT
W YCTpaHEHMUS ITOTEPb BpEMEHU B XOJI€ OTIE/Tb-
HBIX TIPOLIECCOB CIYKUT YPOBEHb OPraHu30-
BAaHHOCTH TIPOU3BOACTBEHHON CUCTEMbI, KO-
TOPBIN, B CBOIO O4Yepeab, ONpeaesieTcs,
C OTHOM CTOPOHBI, COIIACOBAHHOCTHIO B3al-
MOJIEMCTBUS 3aKa34MKa 1 UCITOJTHUTEIS padoT,
a ¢ Ipyrou — paloHaJbHbIM B3aUMOIEHACT-
BUEM CTPYKTYPHBIX ITOAPA3AeIICHUM ITPeITpy-
ATUS-UCTIONHUTENS. OpraHu3auust CUCTEMbI
MpPOLIECCOB — MHCTPYMEHT KOOPAMHALIUN
TMPOCTPAHCTBEHHBIX U BPEMEHHBIX aCIIeKTOB
BBITIOJIHEHUSI TTPOMU3BOJICTBEHHBIX 3a7a4: KTO
M UTO JIeJIaeT, KaK 1 KOT/a.

Ha HeKOTOpBIX TPeANTPUATUSIX, 3aHUMAI0-
IIUXCS TEXHUYESCKUM OOHOBJIEHUEM CPEICTB
2KAT, BBIMOTHEHNE PabOT OCYIIECTBIISIETCS
ocaeoBaTeIbHbIM criocoooM. OauH U3 us3-
BECTHBIX €r0 BAPUAHTOB PeaIN3yeTCs CIeIy-
IOIIM 00pa3oM.

IIpeanpusiTie COCTOUT U3 HECKOJbKUX
TIPOM3BOJCTBEHHBIX OTACIOB U OTIEIa TECTH -
poBanusa. Kaxablii paOOTHUK TTPOU3BOJICT-
BEHHOTO OTJejIa 100aBIsIeT K pa3pabaThiBae-
MOMY TEXHUYECKOMY CPEJICTBY OIpeIeJICHHBII
Habop QYHKIIMOHAJIBLHBIX CBOMCTB, MOCE
Yero OHO HaIlpaBIsIeTCs B APYroil OTHAeH IS
JI00aBIeHNUS MHBIX (DYHKIIMOHAILHBIX CBOMCTB
UT. .

ITocne okoHYaHusa pabOT B MIPOU3BOJI-
CTBEHHBIX OTJIeJIaX TEXHUUECKOE CPEACTBO
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Puc. 2. KomaHgHasi opraHn3aumsi npon3BoA4CTBEHHOro npoyecca TeXxHn4eckoro o6HoBseHns cpeacTs XKAT.

Pic. 2. Command organization of technical renovation of RARC equipment.

MocTymnaeT B OTAE] TECTUPOBAHUS IJIs
BbISIBIeHUSI AedeKToB. TecTupoBaHUue
He HauuWHaeTcs A0 TeX Mop, moka MpoayKT
He OyZeT co3aaH noyiHocThio. Eciiu oOHa-
pyXeH AedheKT, TeXHUYECKOe CPeaCTBO
HanpaBJsieTcs B TOT MPOU3BOACTBEHHBII
otnen, rae oH pmonyiieH. [Tocie ycTpaHe-
HUs gedeKTa uaeT NOBTOPHOE TeCTUPOBa-
HUeE.

Takast opraHuzaiusi padboT rpeacTaBieHa
Ha puc. 1, Tae MpUHSTHI Ceayrole o003Ha-
yenust: TC, — texHnyeckoe cpenctso KAT,
Tpebyioiee ooHoBnenus; TC = — oOHOBIEH-
HOE TEXHUYECKOE CPEICTBO, TOTOBOE K BBOLY
B aKkcrutyaTtauuio; IO — mpou3BoACTBEHHbBIM
otnen; OT — oTnen TecTUPOBaHMUS.

IIpu mocienoBaTeJbHONM OpraHU3alUu
BHYTPEHHUX MPOILIECCOB Ha MPEANPUSITHIX,
3aHUMAIOIIUXCS TEXHUUECKUM OOHOBJICHUEM
cpenctB 2KAT, BOZHUKAIOT olpeneeHHbIe
WCTOYHUKU TTOTEPb.

1. Oxcudanue. TloTepu BO3HUKAIOT MPU
OTCTaBJICHUM He3aBePIIIEHHOM pabOThl Ha He-
OIpeIeIeHHbIN CPOK, a TaKKe MPU Hecora-
COBaHHOU paboTe CTPYKTYPHBIX MTOApa3aesie-
HUIA TPeANpPUsITUS.

2. Mzauwinue nompebumensckue ceolicmaa.
IIpupanue TexHuyeckuM cpeactBam KAT
(YHKIMOHATbHBIX BO3MOXHOCTEH, KOTOPbIE
He TpeOyITCsI MOTPEeOUTEI0, TPUBOIUT K Te-
KYILLIMM U OyIYIIUM MOTEPSIM.

3. Ilepedenka. [ToTepy BOSHUKAIOT B CBSI3U
C UcrpaBieHUEeM Ne(eKToB, mepeaeakoi
TEXHUYECKUX CPEICTB B CBS3U C UBMEHMBILIN-
MMUCS B IIpoliecce paboThbl TPEOOBAHUSIMU 3a-
Ka3uuka.
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4. Peopeanuzayus npoyeccos. [lotepu cBs-
3aHbI ¢ Iepenaveil pa3paboTKU TEXHUIECKOTO
CpPEJCTBA 10 IPUYMHE TPYIHOCTEN €r0 co3aa-
HUS OT OIHOTO COTPYJHMKaA (WM Noapasie-
JIEHUST) IpyTOMY B XOJI¢ peau3aliii TeXHHU-
YECKOTO 3a7aHusl.

5. Hepayuonanvnoe nepemewenue. Map-
LIPYT MepeMelleHusl pa3padaTbiBAEMOTro
TEXHUYECKOTO CPEJICTBA U3 OJHOTO ITPOM3BOI-
CTBEHHOTO MOJApa3ieeHN s B APYIOe, U3 IIPO-
M3BOJCTBEHHOTO TOJpa3ie/eHUs B 0TI
TECTUPOBAHUS U 0OPATHO MOXET OBITh HE Ca-
MBIM pallMOHAJbHBIM, a 3HAYUT, OBITh UCTOY-
HUKOM ITOTEPb.

OO0Mii mpolecc TEXHUYECKOro 0OHOB-
sieHust cpeacTB 2KAT u ero oTaebHbIe 3TaIbl
MPEeACTaBISIIOT COO0Il MOTOKU CO3AaHUs
LIEHHOCTU JJ1s1 moTpebuTes. [1aBHas 3ana-
4ya COBEPIICHCTBOBAHMS OPraHU3aLUU ITPO-
11ecca COCTOUT B COKpallleHUH paboT 1 orie-
paiuii, He 100aBJSIIOIIMX 3TOM LIEHHOCTH.
Takas 3amadya MOXKeT OBbITh pellieHa MyTeM
M3MEHEHUS TMOopsiaKa B3aUMOICICTBUS CO-
TPYAHUKOB MPEANPUATHS B YCIOBUSIX CJIO-
JKMBIIEICS €ro OpraHM3allMOHHO-TIPOM3-
BOJICTBEHHOM CTPYKTYpPhI, HO 6e3 y4yeTa cy-
LIECTBYIOIIMX IPAHMIL ITOApa3aesieHui (0T-
JIEJIOB).

151 6ojiee palMOHaJbHOW OpraHU3aluu
paboT IO TEXHUUECKOMY OOHOBJICHUIO CPEICTB
KAT npennaraercs o0l KOMIJIEKC 00sI-
3aHHOCTEI pacIpenessiTh MEXIy IepCOHATIOM
KaXkII0TO MPOU3BOJACTBEHHOIO OTIEja C y4e-
TOM KOMITETEHTHOCTH UCIIOJTHUTEICM, CITOXK-
HOCTH pabOT M HOPMATUBHOM MIPOIOJIKUTEIIb-
HOCTU UX BBIMOJTHEHMSI.



JI7s 2TOro Hamo OCYIIECTBUTH KOMILIEKC
MpeIBapUTEIbHBIX MEPOIIPUSATHI, B TOM YHCTIC
OLIEHKY CJIOKHOCTH BCEX BUJIOB padoT IO 00-
HOBJICHMIO KaXIOTO TEXHUIECKOTO CPEICTBA,
¢dopMupoBaHUE KOMaHI U3 COTPYIHUKOB
Pa3HBIX OTJEIJIOB C YYETOM UX ITPOhEeCCUOHATb-
HBIX BO3MOXKHOCTEI, HOPMAaTUBHYIO OIICHKY
MMPOJOIKUTEIbHOCTU BBIMOJIHEHUS padoT,
ITOATOTOBKY MCXOIHOTO IJTaHA pacTIpeaeIeHUS
00513aHHOCTE ! MEXIy YWieHaMU KOMaHI.

KomannHast opraHusaius Mmpou3BOACT-
BEHHOTO ITpoliecca Mo TeXHUYeCKOMY OOHOB-
nenuto cpencts 2KAT npeacrapieHa Ha puc. 2.
B mensx ympoleHus Ha HeM He MOKa3aHbI
CBSI3M, BO3HUKAIONIME MPU MCIIPABICHUN
00OHapyXeHHBIX Ae(PEKTOB.

CosznaHue TeXHUIEeCKOro CpencTBa Ipe-
JlaraeTcsi pa3ouBaTh Ha pabOTHI, KOTOpPHIE
BKJIIOUAIOT B Ce0s1 OOHOBJIEHNE OTHOIO MU
HECKOJIbKMX (DYHKIIMOHAJIBHBIX CBOMCTB 2KAT
OIHOI1 KOMaHJI0M, c(h)OPMUPOBAHHOM U3 CO-
TPYAIHUKOB Kaxkaoro otaena. K pa3padoTtke

HauMeHee CJIOXKHBIX CBOMCTB IMPUCTYMNAET
nepBast KoMaHaa. YacTu4HO OOHOBJIEHHOE
TEXHUUYECKOE CPEACTBO TECTUPYETCS B OTOM Ke
KOMaH/Ie 1 JINIIb 3aTeM TIepeaeTcs B APYTYIO
JIJIST BBITIOJIHEHUSI M TeCTUPOBaHUS OoJice
CJIOXKHBIX padoT.

KomaHaHBIM Moaxoa K COBepIIeHCTBOBA-
HUIO TTPOU3BOICTBEHHOTO IMPOoLiecca MO3BOJIUT
COKpATUTh LICJIBIN PSIJ TTOTEPh, XapaKTePHBIX
JUIST TIOC/IEA0BATEeIbHOM ero opraHu3aluu,
YCKOPUTH BBITTOTHEHHE KaXKI0T0 3aKa3a, I0-
BBICUTh ITPOU3BOIUTETLHOCTD IIPEATIPUSTHUS -
WCITOJIHUATEJIS.
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TECHNICAL UPDATE OF AUTOMATION AND REMOTE CONTROL

Shevchenkov, Alexey P. — engineer of «Bombardier Transportation (Signal)», Moscow, Russia.

ABSTRACT

The article deals with the issues of improving
the organization of technical renovation of railway
automation and remote control equipment using the
concept of lean manufacturing. Uneconomical losses
are analyzed. In order to reduce the losses, such a
manufacturing process is offered, which involves
the formation of teams of employees of existing
business units, but excludes the existing boundaries.
Expected results at the same time can have a universal
character — along with the improvement of technology
they can foster innovation and creative process
approach, designed for thrift resources, streamlining
the production.

ENGLISH SUMMARY

Background.

Implementation of strategic development
programs of OJSC «Russian Railways’ provides
technical modernization of railway automation and
remote control equipment (RARC). Currently the
main focus of replacement of existing facilities
of signaling, centralization and blocking by more
reliable types is a comprehensive implementation of
microprocessor devices with their adaptation to the
functional characteristics of stations and station- to
—station blocks.

Objective. The authors aims at showing how
the organization of technical renovation of railway
automation and remote control equipment can be
improved using the concept of lean manufacturing.

Methods. In the article the author relies on
analysis with portion of descriptive method and in
addition, method of economic evaluation.

Results. Technical updating of RARC lies at
signaling, centralization and blocking distances. In
order of selective sourcing they transfer some of their
functions to other organizations, such as electrical
plants of JSC «Russian Railways», LLC «Bombardier
Transportation (Signal)», OJSC «Radioavionika», JSC
«Foratek AT», OJSC «NIIAS» etc.

Effective tools for solving organizational problems
for them are included in the concept of «lean
manufacturing». It is a set of complementary
approaches and methods that provide the highest
quality construction of products [2, pp.5-6]. The
concept provides primarily a process approach to the
business and is regarded as a system of interrelated
and interacting units (elements) of production.
According to [3, p. 3], base of the enterprise, which
is oriented to processes, is the principle of regulation
of their sequence and their associated operations.

The overall production process of technical
modernization of RARC equipment includes the
following steps:

— Preparation and approval of technical
specifications;

— Development of project documentation;

— Development of technical equipment adapted
to the characteristics of the station or station- to-
station block;

— Tests of created means;

— Commissioning developed and tested technical
means.

The basic principle of lean manufacturing is the
elimination of losses and above all the loss of time in order
to reduce the duration of execution of customer orders.

Lead time is one of the key indicators of the
production process. It is no less important than the
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