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PEKOHCTPYKILUSA BTA

3AMEHA TIPUBO/JIA 3EHUTHOM OCH

3aMeHa TPUBOJA 3EHUTHON OCH SIBISIETCS BTOPBIM
9TariOoM W OJHOBPEMEHHO JIOTHYECKHM IPOJOIIKCHH-
eM Havateix B 2000 r. paboT mo 3aMeHe TJaBHBIX
MpUBOJIOB 6—M Tejeckoma. [lepBrlit 3Tam cocrosin B
3aMEHE a3MMYTALHOTO MPUBoJA Teneckomna (cM. OT-
ger CAO 1999-2000), xoTOophIii OBLT 3aBEpIICH CO-
tpynaukamu O6cepBatopuun B 2001 r. HoBerid npu-
BOJI YCIICIITHO TMPOIIEN UCTIBITAHUS B TeueHue 12 me-
CSIIICB OMBITHOW SKCIUTyaTaIldH, O YeM CBHICTEIBCT-
BYET OTCYTCTBHE KaKHMX JHOO 3aMEJYaHWIl MM HEHc-
npaBHOcTel. [IpuMeHeHHe CepBONPUBOAOB THIA
MOVIDYN® SEW Eurodrive B a3uMyTaJIbHOM TIPH-
BOJIC TIO3BOJIMJIO YIIyYIIATh KAadeCTBEHHBIE M 3KC-
IUTyaTallMOHHBIE XapaKTEPUCTHUKU BCETO TEIECKOIIA.

HeobxomuMocTh 3aMeHBI TPUBOAA 3€HUTHOW OCH
TEJIECKOIIa B OCHOBHOM Obl1a 00YCIJIOBJICHA TEMH XKe
TEXHAYCCKUMHU MPOOJIeMaMH, YTO ¥ B ClIydac C a3u-
MyTanbHbIM. CpemHss BBIPa0OTKA MEXaHHYECKOTO
pecypca Ui TOIBMKHBIX YaCTCH CYIECTBYIOIIETO
AIEKTPONPUBOJIA K MOMCHTY 3aMEHBI yXKe JOCTHTala
80%. Ilo pe3ymbraTaM 0OCIEIOBAHUS TEXHHIECKOTO
COCTOSIHUSI HAHOOJBIIEMY M3HOCY ITOJIBEPTIIHNCEH KOJI-
JIEKTOPHBIE OJIOKH AIIEKTPOMEXaHMIECKUX YCTPOHCTB
1 HEKOTOpBIe (YPUKIIMOHHBIC COSeNNHEHUS PEIyKTOpA.
JlanpHeHmas 3KCIuTyaTanysi IpUBOAa TOJDKHA ObLTa
HEM30€KHO MPUBECTH K PE3KOMY YBEIHUICHHIO YUCIIA
OTKa30B ¥ BO3HUKHOBEHHIO CEPHE3HBIX MPOOJEM II0
ux ycrpaHeHuro. K ToMy &, IMHAMUYECKUE, PETYIIH-
POBOYHBIC M SKCIUTYaTallHOHHBIC XapaKTCPUCTHKH
0TpaboTaBIIEro pecypc NMpUBOJA Y)Ke€ HE OTBedYalld
LEJIOMY PSITy TEXHUYECKHX TPEOOBaHHMU, NPEHBSB-
JISIEMBIX K apXUTCKTYpPE COBPEMEHHBIX CUCTEM TOY-
HOTO PETYIMPOBAHUSI CKOPOCTH.

OO6mu#it mepedeHb MpoOIEM, CBSI3aHHBIX C Jallb-
HeWIen 3KcIulyaTalued cTaporo NpuBoia BBITJISIAUT
CIIETYFOIIIAM 00pa3zoMm.

® HeBo3MOXHOCTh JallbHEHIIEro 00CTyKUBa-
Hus u3-3a orcyrctBus 3UIla m mpekpameHus mnpo-
MBIIIUICHHOTO BBITYCKAa OTICIBHBIX KOMIIOHCHTOB
CYILIECTBYIOIETO 2JIEKTPONIPUBOAA.

® bonbmoit 00beM Hed((PEKTHBHBIX TPYHO3a-
TpaT Ha PEMOHT YCTapEBIIEr0 OOOPYIOBAaHHS W BBI-
COKHE KBaJMM(HUKAIIMOHHBIE TPEOOBAaHUS K 0OCIYXH-
BaIOIIEMY TIEPCOHATY.

® FBompmoe 3HepromnoTpedieHne n3-3a HA3KOTO
kod(pdunreHTa TOJNE3HOTO JEHCTBHUS yCTPOWCTB,
MPUBOAAIICE K pa3orpeBy CTOWKH TeNecKoma |
YXYADICHUIO Ka4eCTBA IOTy9aeMBIX N300paskeHIH.

o [loBBIIEHHBIE OUHAMHUYECKHE HArpy3Kd B
y3J1aX MEXaHUYECKUX Mepead ¥ ONop TEICCKONa Ipu
U3MCHCHHU PEKUMOB JIBIKCHHS H3-32 HEONTHMAJIb-
HOTO PEryTHPOBAHUS, KOTOPHIC SBIISIOTCS MPUYHHON
MOBBINICHHOTO U3HOCA MPEIU3UOHHBIX COCTUHCHUN U
MIPUBOJSAT K TOSBICHUIO BBIHYKICHHBIX OCIHIUISIINH.

UPGRADING OF BTA

REPLACEMENT OF THE ZENITH AXIS
DRIVE

The replacement of the zenith axis drive is the second
step and, at the same time, logical continuation of the
work on the replacement of the main drives of the 6
m telescope started in 2000. At the first stage the
azimuth drive of the telescope was changed for a new
one (see SAO Report of 1999-2000). This work was
completed in 2001, and during the following 12
months of pilot operation the new drive did not show
any shortcomings. The use of servo-drives of the type
MOVIDYN® SEW Eurodrive in the azimuth drive
improved the qualitative and performance data of the
telescope in general.

The replacement of the zenith axis drive of the
telescope was mainly necessitated by the same engi-
neering problems as in the case of the azimuth drive.
The average wear of the moving parts of the electric
drive by the moment of replacement was 80%. The
results of inspection showed that the collector units
of the electromechanical devices and some friction
joints of the reduction gear box got worn most of all.
Further service of the drive was bound to cause a
sharp increase in the number of failures and pose se-
rious problems in trouble-shooting. Besides, the dy-
namical, adjusting and performance characteristics of
the worn drive did not meet a whole number of re-
quirements placed on the architecture of modern sys-
tems of precision speed adjustment.

The general list of problems arising in connection
with further operation of the old drive is as follows.

® Impossibility of further servicing because of
lack of the spare-parts kit and termination of com-
mercial production of individual components of the
existing electric drive.

®  Great amount of inefficient man-hours on
repairing the worn-out equipment and stringent re-
quirement imposed on the servicing personnel.

e High power consumption due to the low effi-
ciency of the devices causing heating of the pillar of
the telescope and deterioration of the image quality.

® Increased dynamic loads in the units of me-
chanical gears and supports of the telescope on
changing the movement conditions on account of the
non-optimum adjustment, which bring about the wear
of precision joints and result in the appearance of
forced oscillations.
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® OrpaHMYeHHE 4YaCTOTHOM XapaKTePUCTHKU
cepBOIpUBO/A Ha ypoBHe 1 'l B pexxume perynupo-
BaHUs CKOPOCTU HE TIO3BOJIACT PEIIaTh 3ajady aaarl-
TUBHOW CTaOWIU3aIMKM TPYOBI TEIECKONa MPU BO3-
JICHCTBUM Ha HEE BHCIIHUX METCOPOJIOTHUYCCKUX
(hakTOpOB.

e Illymsl n BuOpanuu, co3aBaeMble HCIIOJIHU-
TENbHBIM 3JIEKTPONPHUBOJIOM B CTOMKE TesiecKona,
MNPUBOIST K 3aMETHOMY YXY/IICHUIO €ro KauyeCTBEeH-
HBIX ¥ TOYHOCTHBIX XapaKTEPHCTHK.

® HeoOXomuMOCTh HEMPEPHIBHOTO OOCITYKH-
BaHMs DICKTPOMArHUTHON MYy(ThI M KOJJIEKTOPHBIX
OJIOKOB 3JICKTPOJABUTATENCH MPUBOIUT K CHIIKCHHUIO
HAJIC)KHOCTH M YXY/IIICHUIO SKCIUTyaTAI[HOHHBIX Xa-
PaKTEPUCTHK TEIICCKOTIA.

® OtcyrcTBHEe IUPPOBBIX HHTEpdEHCOB I
CBSI3U C COBPEMCHHBIMHU CPEIICTBAMH aBTOMATHU3ALUU
W BBIYHCIIATCIFHOW TEXHHKH TPEMSATCTBYIOT MOJEP-
HU3AIMH CHCTEMBI VIIPABICHUS TEIECKONA W YIIyd-
IICHHIO €r0 XapaKTePUCTHK.

Hosprrii 3enuTHBIN npuBo BTA umeeT cyiectBen-
HO OOJIbITIE Pa3IUYUN CO CTapbIM, YeM a3uMyabHBIN.
['maBHOW OTNMUMUTENHHOM 4YEepTOM HOBOW BEpCUHU 3e-
HUTHOTO MpPHUBOJA SIBISIETCA €ro OJHOMOTOPHOCTD,
peamu3oBaHHas 3a cYeT OOJNBINOTO JHMANa30Ha pery-
mupoBaHus y cepsonpuBoga MOVIDYN® SEW
Eurodrive. Jlnsg ee peanu3anuu MPHUILIOCH YACTUIHO
W3MCHHUTh KHHEMAaTHYCCKYIO CXEMY PEeIyKTOopa, yopar
u3 Hero Hed((eKTUBHBIC M HEHAICKHBIC Yy3Ibl [lo-
CTpoeHHe TIOJOOHOM CXEMBI CO CTapOi CHCTEMOW WC-
MOJTHUTENLHOTO TPUBOJA OBUIO NPHHIMITHAIBEHO HE-
BO3MOHO. biarogapst mepexoly Ha OJHOMOTOPHBIM
BapUaHT HOBBIH MPUBOJ MOTydmiIcs Oosee d3PPeKTrHB-
HBIM, KOMITAKTHBIM M HaJe)KHBIM. CpaBHEHHE Xapak-
TEPUCTHUK IPUBOJA 3CHUTHOW OCH J0 M TOCIIE PEKOH-
CTPYKLMHU MOKA3bIBaeT, YTO, IOMUMO YBEJIHUEHUS pe-
cypca paOOTHI TPUBOJA, MOBBIIICHUS HAIC)KHOCTA U
CHIDKCHHSI TEIUIOBBIICIICHUS BO BpeMs ero paboThHl B
HECKOJIBKO Pa3, yajJoCh 3HAUUTEIbHO MOBBICUTH TOU-
HOCTb PETyJIMPOBAHUSA CKOPOCTH IBUXKEHHS TEJIECKO-
ma W oOecneunTh OoJee IUIaBHBIE Pa3TOHHO—TOP-
MO3HBIE XapaKTEPUCTUKHU TEJIECKOIIa B PEKUME HaBe-
neana. Ha puc. 6 mokasaH BHJ 3KpaHa oreparopa ¢
BKITIOYCHHBIMH TTaHEISAMU KOHTPOJSA MPHUBOJA 3EHUT-
HOI1 ocH.

C.B. Jlpabex, B.C. Illepeun, yuacmxu COK bTA

PEKOHCTPYKIMS CUCTEMBI YIIPABJIE-
HUs1 6-M TEJIECKOIIA

CymiecTByromasi IEHTPAIU30BaHHAsT aBTOMAaTHU3UPO-
BaHHas CHCTEMa YIpaBIeHHI O-M TeJecKomna
(ACY BTA) mo cBOMM apXHUTEKTypHBIM OCOOEHHOC-
TSIM HE T03BOJISIET 00eCNeyuTh TpedyeMble apaMeT-
PBI IaXKe C YU4ETOM MOJCPHHU3ALNH, 3aMEHBI OT/CIIb-
HBIX Y3JI0B M ynpasisitomieii O9BM nHa Goxee cope-
MEHHBIE.

e Limitation of the frequency characteristic of
the servo-drive at a level of 1 Hz in the mode of
speed adjustment makes it impossible to perform the
task of adaptive stabilization of the telescope tube
under the action of external meteorological factors.

® Noises and vibrations created by the execu-
tive servomotor in the telescope pillar cause notice-
able impairment of its qualitative and precision char-
acteristics.

® Necessity for permanent maintenance of the
electromagnetic clutch and collector units of the
electromotors causes degradation of reliability and
change for the worse of performance characteristics
of the telescope.

® [Lack of digital interfaces for the communica-
tion with updated automatization and computing fa-
cilities impedes the upgrading of the control system
of the telescope and the improvement of its charac-
teristics.

The new version of the BTA zenith drive, as com-
pared to the old one, has a greater number of distinc-
tions than it was the case with the azimuth drive. The
main distinguishing feature of the new version of the
zenith drive is that it has a single motor, which is im-
plemented owing to the large range of adjustments in
the MOVIDYN® SEW Eurodrive servo-drive. For
this to be realized, we had to change partially the ki-
nematics scheme of the reducer having removed from
it inefficient and unreliable units. In principle, it was
impossible with the old system of the executive drive.
Due to changing to the single-motor version, the new
drive proved to be more efficient, compact and
reliable. Comparison of the performance charac-
teristics of the zenith axis drive before and after the
redesigning shows that apart from the increased ser-
vice life of the drive, improved reliability of opera-
tion and reduction of heat liberation a few times, it
was managed to appreciably improve the precision of
adjusting the speed of the telescope movement under
the condition of pointing. Fig. 6 shows the operator's
display with the control panels of the zenith axis
drive switched on.

S.V. Drabek, V.S. Shergin, BTA maintenance service

RECONSTRUCTION OF THE 6 M TELE-
SCOPE’S CONTROL SYSTEM

The existing centralized automated control system of
the 6 m telescope (BTA ACS) does not ensure the re-
quired parameters even with allowance made for up-
dating or replacement of individual units and the con-
trol computer by modern ones because of the archi-
tecture characteristic properties.
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Fig.6. The operator's display with the control panels of the zenith axis drive switched on.

Pemenne mpoOieMbl 3aKiTOYacTCs B MOJTHOW pe-
KOHCTPYKLUU CUCTEMBI YIIpaBJICHUS, T.€. 3aMEHE Ha
pacupenenennyto cuctemy (PCVY) ¢ ucrons3oBanneM
MIPOTPaMMHPYEMBIX CETEBBIX KOHTPOJIIEPOB, pa3Me-
IICHHBIX B 30HAX MCTIOJHUTEIBHBIX MEXaHU3MOB. Ta-
KO€ peIIeHHe MO3BOJSAET COKPATUTh OONBIITYI0 YacTh
KaOempHBIX KOMMYHHUKAIlMi, W B TO JK€ BpeMs
JOITyCKaeT pEeKOH(PUTypamuio ¥  HapauluBaHUE
CHCTEMBl B COOTBETCTBUH C TEXHHYECKHUMH U
TEXHOJIOTHYECKUMHU TPEOOBAHUSIMH.

OOm1ast CTpYKTYpHasi cXeMa paclpeIeieHHON CHC-
TEMBbI YIpaBJieHUs MpUBeJieHa Ha puc.’.

OcCHOBHBIE dTamnbl, BEITTOTHEHHBIE K 2002 T.:

1998r. — Pa3paboTka 00IIero TeXHUIECKOTO 3aaHus
Ha pacnpenerneHnyo cucreMmy ympasieHus (OT3
PCY).
1999r. — Komrutekranus cucteMsl (06opymoBanue /
TTOCTABIIUKY / TEXHOJIOTHH).
2000r. — Benena B dKCIuTyaTaruio 0a3oBasi BepCHs
SCADA cuctemst (Supervisory Control And Data
Acquisition System), oOecrieunBaromas yrpaBiIcHUE
TEJICCKOTIOM U B3aUMOJICHCTBUE C CETEBBIMH MPHUIIO-
KCHUAMHU TpadUueCKuX UHTEPQEHCOB ormepartopa U
HAOIIOIaTeNs.

— OcymecTBieH nepeBo]] Ha Iu(poBbIe HHBEP-
TOPBI IIPUBOIOB MACIOCTAHITUH TEIECKOTIA.
2002r. — BBeneH B OMBITHYIO JKCIDTyaTanuio 1-i
y3en PCY Ha a3umyTanbHON OCH.

The problem can be solved by the total reconstruc-
tion of the control system, that is, by substitution of
distributed system (DCS) with using programmable
net controllers located in the zones of actuators. Such
solution makes it possible to reduce largely cable
communications and at the same time it enables re-
configuration and building-up of the system to com-
ply with specifications and process requirements.

The block diagram of the distributed control
system is displayed in Fig.7.

The principal stages accomplished by 2002:
1998 — Development of the general specification
for the distributed control system.

1999 — Integration of the system (equipment / sup-
pliers / technology).

2000 —The base version of the system SCADA (Su-
pervisory Control And Data Acquisition System) was
put into operation to ensure control of the telescope
and interaction with the net applications of the
graphical interfaces of the operator and observer.

—A change—over to digital inverters of the oil
station drives was completed.
2002 — The first assembly of the DCS on the azimuth
axis was placed into test service.
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Fig. 7. The block diagram of the distributed control system.

AmnmapaTHO-MporpaMMHasi apXHTEKTypa y3Ja
[Tepsriii y3en PCY cocTouT U3 MporpaMMHUpPyEMOTo
noruueckoro koutposuiepa (IUIK), kommiekryemoro
MOJYJIIMH  YCTPOHCTB COINpPSDKCHUSI C OOBEKTOM
(YCO), u nByx anmapaTHBIX KOHTPOJIEPOB, 00CITy-
JKUBAIOIIUX JATYHKH MOJIOKCHHS a3UMYTAIBHOW OCH
Teleckomna. AmmapaTHbIE KOHTPOJUIEPH CBS3aHBI C
IUIK gepe3 monynmu YCO, Tynma ke MOJaeTcsl WH-
dhopmanms 0 COCTOSTHUH KOHIIEBBIX M OJOKHUPYIOIIHX
BeIkItouareneil. Taxke B ITJIK BBoguTCs aHaorosas
nHGOPMALUS C JATINKOB ITOJBECKU MIPUBOMAA, TEMIIC-
paTyphl 1 IaBICHUS Maciia U APYTHX.

Ceszp [UUIK ¢ ynpasmsitomeit 9BM ocyriectisi-
eTcst mo mocienoBarensHoMy uHTepdeticy CAN co
ckopoctbto 250 Kour/c.

[IporpaMMHas 4acTh KOHTpOJLIEpA COCTOUT W3
OINEepallMOHHON cucTeMBl peanbHoro BpemeHu OS9,
MOl YIpaBJICHHEM KOTOPOH paboTaloT 3amadyd 110
cObopy u 00paboTKe AAHHBIX. 3aadd MPOTrPAMMHPY-
I0TCs Ha 0a3e CUCTeMBI pa3pabOTKU MPOEKTOB aBTO-
MaTtm3anuu ISAGRAF.

AJITOPUTM yNpaBJeHUs!

I'maBHasi 3ajgada KOHTpoJUiepa — TNepeaaBaTh HH-
dhopmarmro B ynpasistonryto 9BM. B kmaccrmyeckux
cucreMax npuHsTo, yro DBM 3anpammuBaer nH)pOp-
MaIMIO y y3JIa U MOoJIy4yaeT ee KaXkJblil pa3 mocie 3a-
npoca. B HaimeM ciyuae KOHTpoJuIep IO CBOEH MHH-
IMaTUBE OTIPABJIAET AaHHbIE B OBM B cOOTBETCTBUH
C 33/JIaHHBIM aJTOPUTMOM, YTO CHIDKAeT 3arpy3Ky
obmero ays Bcex y370B kanana csizu (CAN).

Hardware/software architecture of the assembly
The DCS first assembly hardware consists of a pro-
grammable logical controller (PLC) furnished with
the modules of the computer-process interface (CPI)
and two hardware controllers servicing the position
pickups of azimuth axis of the telescope. The hard-
ware controllers are linked with the PLC by the CPI
modules, the information about the state of the limit
switches and lock-out circuit breakers is supplied
there too. The analog information from the sensors of
the drive suspension, oil temperature and pressure
and others is also introduced into the PLC.

The communication of the PLC with the control
computer is executed by the serial interface CAN at a
rate of 250 kbite/s.

The software part of the controller incorporates the
real time operation system OS9 that controls the data
acquisition and reduction. The jobs are programmed
on base of the system of projects automatization de-
velopment of ISAGRAF.

The control algorithm

The main task of the controller is to send information
to the control computer. It is adopted in classical sys-
tems that the computer requests the information from
the assembly and receives it every time after request.
In our case, the controller sends data to the computer
on its initiative in accordance with the specified algo-
rithm, which diminishes the loading of the communi-
cation channel (CAN) common to all the units.
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Kaxnplii THIT JaHHBIX, COOMpPaeMBbIX KOHTpPOJLIS-
poM, TpeOyeT CBOEif 4acTOTHI OIIpoca M Mepeiadn ux
B OBM. Hanpumep: xoopaunara azumyta — 12 I'm,
COCTOSTHME KOHIIEBBIX BbIKItouaTeneit — 1 ['u, temre-
paTtypa Macna — 1 pa3 B 5 MuH. Kaxkp1il TUI TaHHBIX
CUMTHIBAaeTCs, eclu Tpedyercsi, oOpabaTbiBaeTcs M
OTHpaBisieTcs B ynpasisomyro OBM csoeit 3ama-
geil. Kaxxmas 3amada paboTtaer B CBOEM TaliMEpHOM
nukie. Bee 3amaun paboTaroT nmapamieslbHO. JTO BbI-
3BIBACT HEKOTOPYIO JEBHALNIO YACTOTHI OCTYIIIICHUS
naHHbBIX B OBM. [l JaHHBIX, OMPENCIIIOMNX KO-
OpAWHATHI TEJIECKOIA, 3TO HEIOIyCTUMO, IMTO3TOMY
IIPU CYUTHIBAHWM KOOPAWHATHI a3UMyTa OIHOBpE-
MEHHO K Hell IpPUKIEUBAEeTCS METKa BPEMEHH. DTO
MO3BOJISIET YHPABISIOIIEH MpOrpaMMe YUUTBIBATh 3a-
JEpAKKY IIpU MOCIEAYIOIIEM pacueTe peaabHol Koop-
JUHATBI ¥ CKOPOCTH TEJIECKOTA.

XoTs1 KOHTpoJIsIep padoTaeT Mo KECTKO 3aIIUTOH
mporpamme, ynpasisomas 9BM Moxer o0paTHThCS
K HEMY U M3MEHHUTHb PEXHUM PadOTHI, T.€. aKTHBHU3H-
pOBaTh BBIOOPKY KaKUX-TO JAaHHBIX WIH OTKIIOYHTH
ee.

Honepasi iMHA

Bce koHTposuepbl OOBeIMHEHBI MEXIy coOOH
ynpasistonied 9BM nocnenoBarenbHbIM HHTEpEi-
com CAN. Jlns noBeinieHust 3PEeKTHBHOCTH KaHala
repeiaud 1 COBMECTUMOCTH C IPOTOKOJIOM paboThI
IU(POBBIX MPUBOJOB, KOTOPHIE YHPABISIOTCS II0
9TOM e IIMHe, ObUI pa3pabdoTaH CBOW NPOTOKOI
TPaHCIOPTHOTO ypoBHs (4 ypoerb Mon.OSI). D10, B
KOHEYHOM HTOTE, YIPOCTHIO MPOIECC MPOrpaMMHU-
pOBaHHMS HMHTEPPEHCHBIX MPONIEnyp U OO0ECTeunsIo
MaKCHMAaJIbHYIO TIPOCTOTY ¥ 3PPEKTUBHOCTD HCIIONb-
30BaHM KaHajJa MIPUMEHUTEIHHO K HAIINM TpeOoBa-
HUSIM.

C.U. Cunsanckuii, yuacmox ACY COK bTA

METEOPOJIOTHYECKHAN KOMILJIEKC BTA

OmHUM W3 HCTOYHHKOB IIOTEPh HAOIIONATEIBHOTO
BpeMeHu Ha BTA sBnsiercs cyliecTBeHHas TEIUIOBas
HMHEepLUs TIaBHOTO 3epkaia. B paMkax mporpammsl
10 CHIDKEHMIO ATUX moTepb B 2001-2002 rr. BhINON-
HeHa MojepHH3auus mereokommiekca bTA, pacmm-
peHa ceTh JaTYMKOB TeMIEpPaTyphl [NIABHOIO 3epKana
BTA u mnoakymonbHOro IPOCTPAHCTBA, YTOYHEHA
MOJIENIb TEIUIOBBIX Je(opMaluii 3epKajia Ipu nU3Me-
HEHHH METEOYCJIOBUH.

Cucrema m3MepeHus U 00paboOTKN MeTeonmapameT-
POB BKITIOHAET B ceOs HAOOp JaTYNKOB TEMIIEPATYPHI,
BIIQXKHOCTH, OCBEIIEHHOCTH, CKOPOCTH WM HaIpaBe-
HUS BETpa, MOAKIIOYeHHBIX K OBM cbopa Advantech
Pentium III ¢ momormpi0 yHUBEpCATBHBIX H3MEpPHUTE-
neit YKT-38 u TPM 138, Moxmyns cormacoBaHMs
MHorokasansHoro usmepurens ¢ IIK — AC-2, maTst
JUCKPETHOTO BBOJA-BBIBOJIA C aJIbBAaHUUECKON H30-
msimmeit PCL-730. TpeGoBaHust K N3MEPEHHUIO ITapa-
METpOB, 0OecreunBaeMble HOBBIM METEOKOMILIECOM:

Each type of data collected by the controller de-
mands its frequency of inquiry and transmission of
them to the computer. For instance, the azimuth co-
ordinate demands 12 Hz, the state of the limit
switches — 1 Hz, the oil temperature — 1 time in 5
minutes. Each type of data is read out if needed,
processed and send to the control computer by its job.
Each job operates in its timer cycle. All the jobs op-
erate in parallel. This causes some deviation of the
frequency of coming of data to the computer. For the
data that determine the telescope coordinates this is
not permissible, because of this, when reading out an
azimuth the time label is attached to it simultane-
ously. This enables the control program to take ac-
count of the delay in subsequent calculation of the
coordinate and of the telescope speed.

Although the controller operates under wired-in
program, the control computer can call it and change
the mode of operation, that is, activate the sampling
of some data or turn it off.

The field bus

All the controllers are connected with one another
and with the control computer by the serial interface
CAN. To improve the efficiency of the transmission
channels and the compatibility with the protocol of
operation of the digital drives which are controlled
under the same bus, a separate protocol of the trans-
port level (level 4 of mod.OSI) was developed. In the
end, this simplified the process of programming of
interface procedures and ensured maximum simplic-
ity and efficiency of using the channel as applied to
our needs.

S.1. Sinyansky, ACS of BTA MS.

THE BTA METEOROLOGICAL COMPLEX

One of the sources of observing time losses at BTA is
the thermal inertia of the main mirror. Within the
framework of the program for reduction of the losses,
in 2001-2002 the BTA meteorological complex un-
derwent updating, the number of temperature sensors
of the main mirror and dome was increased, the
model of thermal deformations of the main mirror
caused by weather conditions was refined.

The system of measuring and processing meteo pa-
rameters incorporates a set of temperature, humidity,
illumination, wind, speed and direction sensors con-
nected to the acquisition computer Advantech Pen-
tium III with the aid of multipurpose meters UKT—38
and TPM 138, index of co—operation of the mul-
tichannel meter with a PC AS-2, of the card of dis-
crete input—output with voltaic insulation PCL-730.
The requirements placed upon the measurements of
parameters ensured by the new meteo complex:
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e TeMmmepaTypa Bo3ayxa atMoc(epsl B auama-
3oHe —20++35°C (abcomoTHast TOTPELIHOCTh
0.5°C);

e  JaBieHHE BO3yXa aTMOc(epbl B JHana3oHe
580 — 620 MM pT. cT. (abcomroTHas morpenrHocTs 0.5
MM PT. CT.);

®  CKOpOCTPH BeTpa B auama3oHe 1 — 65 m/c (ab-
COJIIOTHASI IOTPeIHOCTE — 5%) Ha BbicoTe 10 M;

e HampaBlieHHe Berpa B nuamazoHe 0 — 360°
(muckpetHOCTh — 16 pymMOOB);

®  OTHOCHWTENbHAs BIAXHOCTh BO3IyXa aTMO-
cdepsl B quanazone 10 — 100%.

Jnst oToOpaskeHHst X014 N3MEPEHUH, apXUBH3ALIUH
U TIPOCMOTpa METEONapaMeTPOB HCIIOJIB3YeTCs MO-
cTaBisieMas B KOMIUIEKTE MHOTOKaHAIEHOTO U3MEpH-
tenst TPM-138 mporpamma otoOpaxkeHHs XoJa TeX-
Honoruyeckoro npouecca OWEN Process Manager.
B nacrosimee Bpemst B cetu INTERNET B pexume
pearbHOrO BpPEMEHH ITOMHMO HAa3BaHHBIX BBIIIE T1a-
paMeTpoB JOCTYIHBI TEKYIINE 3HAYCHUS TEMIIEPATYy-
pel mpuMepHO B 10 TOUYKax TIaBHOTO 3epKaya. ITo
MO3BOJISIET BECTH JalbHEHIINEe padOTHI 0 aKTUBHO-
My OXJIQXKICHHIO TJIABHOTO 3epKaja C LEeNbI0 €ro
MUHUMAaJIBHBIX TEMIIEPAaTyPHBIX Ae(opMariiii.

B.H. Epoxun, yuacmox ACY COK BTA

e the atmosphere air temperature in the range
-20 + +35°C (the absolute error 0.5°C);

e the atmosphere air pressure in the range 580—
620 mm Hg column (the absolute error 0.5 mm Hg
column);

e the wind speed in the range 1 — 65 m/s (the
absolute error — 5%) at the height of 10 m;

e the wind direction in the range 0 — 360° (dis-
cretion of 16 compass points);

e the relative atmosphere air humidity in the
range 10-100%.

To represent the process of measurements, archiv-
ing and inspection of the meteo parameters, a pro-
gram for the representation of the engineering proc-
ess, OWEN Process Manager, supplied in the com-
plete set of the multichannel meter TPM 138 is used.
At the present time, apart from the above-mentioned
parameters the current temperature values at about 10
points of the main mirror are accessible in the Inter-
net on a real time basis. This allows further work to
be done for cooling the main mirror to minimize its
thermal deformations.

V.N. Erokhin, ACS of BTA MS.



