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HacTosiliee pykoBoACTBO npedHa3Ha4yeHO AN CneuuanvicToB, OCYLLECTBISOLLMX
NPOEKTUPOBaHNE, MOHTaX, 06CnyXMBaHne, CYUTbIBAHME NOKa3aHWI, KOHTPONb paboTkl
noBepKy TennosbluMcnuTensa TB7 (B ganbHenwem — TB7).

1 OnwucaHue u paboTa
1.1 Ha3Ha4yeHue

TB7 npefHasHayeH Ans UAMEPEHUiA U perucTpaumm napaMmeTpoB NoToka TenmoHOCU-
Tens (ropsiyeit U XONoAHOM BoAbl) U KONMYECTBa TEMMOBON 3HEPTUM B 3aKPLITON W/Unn
OTKPbLITOW BOASAHBIX CUCTEMAX TEMNOCHAOXEHUS.

TB7 obecneumBaeT M3MepeHUs Mo OJHOMY WMnu AByM TennosBbiM BBogam (TB1 un
TB2), npeactaeneHHbIMU TpybonpoBogamu: nopawowmi (tp1), obpatHbii (Tp2), MBC,
noanutkm unm XBC (Tp3).

CyLiecTBylOLLME MOAENMW BbIYMCIIMTENS, OTNINYAIOTCS YMCIOM MOAKIOYaEeMbIX AaTym-
KoB. ®yHKLUMOHaNbHbIE BO3MOXHOCTU Mogenen TB7 npuBeaeHsl B Tabnuue 1.

Tabnuua 1

KonnyecTBo nogkniodaemblx JaTYNKOB [ononnur.
Mopenb Tennosow BBOS, 1 Tennosow BBOA 2 MMMYMbCHBIN
BC TC na BC TC na BXO[
TB7-01 3 2 — 1 — — 1
TB7-03 3 3 — 3 3 — 1
TB7-04 3 3 3 3 3 2 1
TB7-04.01 3 2 3 1 — — 1

YcnoBHble 0603HauYeHus:
BC — BogocyeTunk, TC — TepmonpeobpasoBaTenb CONPOTUBNEHMS,
N[ — npeobpa3zoBaTens AaBneHus

B mopensix TB7-03 n TB7-04 c nomoLlbto TepmornpeobpasoBaTenen Ha Bxogax X3
(X4) moxHo no BbIbOPY M3MepsiTb TemnepaTypbl: Bogbl B Tpy6onposoae 3 (t3), HapyxHo-
ro Bosagyxa (tHB) unum xonogHou soapl (tx).

[ononHuTenbHbIA MMMYNbCHBIN BXOA MOXET ObiTb MCMOMb30BaH B CHETHOM pexvme
(M3mepeHne obbemMa BoAbl, KONMYECTBA SMEKTPOIHEPTMU U T.M.), B peXUmMe perncrpaTo-
pa BHELWHNX cobbITUIA (CcUrHanusaumsl) Unu B peXxMme KOHTPOMS Hanuuusi nuTaroLero
HanpsiKeHUs.

TennoBbluMCNUTENDb NMEET NHTEPKENCHI:
— USB (Device);
- RS232.

HononHuTtensHo (Mo 3akady) MOXeT ycTaHaBnMBaTbCs WHTepdeic Ethernet wnm
RS485.

KapTta 3akasa npusegeHa B [Npunoxexun I.
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1.2 TexHUYeCKUe XapaKTepUCTUKMN
1.2.1  [Modknrovyaembie OamyuKku

Bopocuetumkn (BC). TennosbluncnmTens paccuntaH Ha paboTy ¢ BogocyeTYMKaMm
(pacxogomepamu), UMEOLLMMU YUCIIONMNYIbCHLINA BbIXOA, C BeCOM mmnyrnbca oT 0,0001
0o 10000 nutpoB. BbixogHas uenb BC MoxeT 6biTb: MACCUBHOM (FEPKOH UIN OTKPbLITLIN
konnektop), unu aktmeHow (TTJ1, KMOM n T. n.).

YacToTta umnynscoB naccuBHoun uenu BC — He Gonee 16 Ny npu onutensHOCTH co-
CTOSIHUSI «pa3oMKkHyTO» Gornee 50 mMc. B «3aMKHYTOM» COCTOSIHUM COMPOTMBIIEHUE LiENM
OOIMKHO ObiTb MeHee 3 KOM npu HanpshkeHun meHee 0,5 B, «pa3oMKHyTOM» — Gonee
3 MOwm unu Toke yTeukn meHee 1 MKA.

YacTtota umnynscoB aktuBHou uenu BC — He Gonee 1000 Ny npu gnuTenbHOCTH
KaXkgoro coctosiHna BbixogHow uenu BC He meHee 0,5 mc. HanpsikeHue akTMBHOW Le-
nn BC: B cocTosiHUM BbICOKOrO YpoBHS («H») — 2.4+5 B, B COCTOSIHUM HU3KOrO YPOBHS
(«L») — £ 0,4 B. BbixogHoe conpoTtueneHve uenu He 6onee 10 kOm.

Tepmonpeo6pazoBatenu conpotuBneHus (TC). MpumeHstoTca ogHoTunHble TC,
umerowne  xapakrtepuctuky  100M, 500 (W100=1,391 wunu koacpcuumeHT
a=0,00391 °C’1), Pt100, Pt500 (W100=1,385 nnu koacpcpurumneHTt a=0,00385 °C‘1).

Mpeo6pasoBaTtenu nsdbiTouHoro aaenenus (MA). Vcnonbaytotes M ¢ BbIXogHbIM
curHanom 4—-20 MA 1 BEpXHUM npeaerioMm namepeHuii He 6onee 2,5 MMa.

1.2.2 U3mepsieMmblie eesiud4uHbl 8 cucmemax TB1 u TB2

Tabnuua 2
O603H. HaumeHoBaHne [nanasoH u ea. namepet. |NokasaHus
G1...G3 |O6bemHbIi pacxon 0-10° M’/
®1...®3 |MouwHocTb no Tpybam 0 —10° Mkan/y Tekywme
d® |MowHoCTb No TENNOBOMY BBOAY 0 —10° Mkan/y
t1...t3 |TemnepaTtypa BoAbl 0 —180,00 °C
P1...P3 |/36bITOYHOE JaBneHue 0-2,5Mla Tekywpue
dt PasHocTb Temnepatyp Bogpl t1 — t2 2 180,00 °C Hilzp;;:l;_
tx  |TemnepaTtypa XxonogHown BOAbl 0—180,00°C Hne
ta Temnepatypa Bo3gyxa mMuHyc 50,00 — 130,00 °C
V1...V3 [O6bem Bogbi 0-10°wm°
M1...M3 [Macca Bogpb! 0-10°7
dM  |Macca Bogbl, 0TOGpaHHOM U3 CUCTEMBI
QTs, MTOFMOBbIe
7
QQlf Tennosas aHeprusa 0—10" Ikan apXVBHbIE
g(H)I:: gpeMﬂ HopMasnbHou paboThl 0 — 5x10%ac
peMsi OTCYTCTBMUSI cHeTa




Tennosbluncnutens TB7 PykoBOACTBO NO 3KcnnyaTaumm c.6

1.2.3 Mapamempsbi apxueoe

TB7 peructpupyeT cpeiHue 3Ha4veHusl (TemnepaTypa, pasHoCcTb TemnepaTyp, AaBne-
HME) N UTOroBble MoKa3aHUs (KONMYECTBO TEMMOBOW 3HEPrMU, 0GBbEMbBI, MacChl) B 3Hep-
roHe3aBUCMMON NamsATU. APXMBHbIE JaHHbLIE COXPAHSAITCS U NPU OTKIHOYEHUU NUTAHUS
TENnoBbIYNCIUTENS.

TennosbluucnuTens obecneynBaeT GopMUpoBaHME CNEYIOLNX apXMBOB:

1) YacoBoM, CYTOUHbIN 1 MeCAYHbIA — CpedHMe 3HaYeH s (TeMmnepaTtypa, pa3HoCTb
Temnepartyp, OaBIfi€HVWE) W HaKOMMEHHbIe 3Ha4yeHust (KONMYEeCTBO TEMMOBOW 3HEPruw,
06beMbl, Macchl) U3MepsieMbIX BENTUYUH HA COOTBETCTBYIOLLUX MHTEPBarax.

[ononHUTENBHO PErMcTpupyroTCa Koabl U BPEMs OEVCTBUS HELUTaTHbIX CUTYaLuii, 1
BpeMms OTCYTCTBUSI CHETa Ha MHTepBarne apxuB1MpoOBaHUS.

2) UtoroBbIn — 3Ha4YeHUs1 C HapacTaloWwuM UTOroM (KOMYeCcTBO TEMMOBOW 3Hepruu,
0o6beMbl, Macchl) M3MepsSieMbIX BENUYMH CO BPEMEHU nocreaHero cbpoca apxvBa Ha
KOHeL, CyTOK.

O6beMbl apxX1BOB (YMCINO apXMBHbIX 3anuceit) coctaenstoT: 1440 (60 cyTok) — YacoBoii
apxwmB; 180 3an1cen — CyTOUHbIN 1 UTOTOBbLIN apxmBbl; 36 3anncen — Mecsi4HbIN apXuB.

3) ApxuB uaMmeHeHus B[l — dukcauusas OeNCTBUIA, CBA3AHHLIX C U3MEHEHUSMU
HaCTPOEYHbIX NapaMeTpOoB.

4) ApxuB cOObITUI — PUKCALUMs CTUMPaHMUS apXMBOB, M3MeHeHus HacTpoek ¢ K,
paspeLlueHus/3anpeTta 4ocTyna K HacTponKam.

5) OuarHocTuyeckuim apxuB — pukcauunsi BKIHOYEHUSA/OTKIIOYEHNS CETeBOro nura-
HWS, TEXHOMOTMYECKNX COOBbITUI.

O6bem apxnBoB naMeHeHust b1, cobbITMI 1 anarHocTnyeckoro — 255 sanuvceli.

Bce Tunbl apxvMBOB NOCTPOEHbI MO KOMbLEBOMY MPUHLMMY, T.€. Kaxaas ovepenHas
3an1cb B apxuB CBepX ero obbema, Bbi3bIBaE€T CTMPAHUE CaMoi CTapon 3amnmucu.

Mpu BeInonHeHun onepaunn CBPOC apxuBbl (32 UCKIIOYEHNEM apXMBOB M3MEHEHUSI
B, cobbITUIN N ANArHOCTUYECKOrO) OYNLLAKOTCS.

1.2.4  3kcnnyamayuoHHbIe XapaKkmepucmuKu

Paboune ycrnoBus akcnnyaTaumu:

TeMnepaTypa OKPYXKaAOLLETO BOZAYXA ...ccveeriiaruurreeeeaaaaaninenns oT muHyc 10 go 50 °C.
aTMOCHEPHOrO AABMEHUSA B ONAMA30HE ........evveeeeeeeeeaiiiiieennn ot 84 go 106,7 klMa;
OTHOCUTENbHAasA BNAaXHOCTb OKpyxatLero Bosgyxa npn 35 °C........cccveeeee 95 %.
HanpPsHPKEHHOCTb BHELLHEro NepeMeHHOro MarHMTHOro nons 4vactotom 50 L,
TSI oT0] 1 [T S PR PP UPPPR PP 400 A/wm.
BMOpaummn yactoTom (5-25) ' 1 aMNUTYOON CMELLEHUS ......vvveeeeeneine 0o 0,1 mm;
CTteneHb 3aLmTbl KOpryca OT NPOHUKHOBEHMS MbINTN U BOOB ....ceeeeeiiiiviieeeeeeainnns IP54.
[@0APUTHBIE PABMEPDI ..cueviiirieriiieiiteesireesitee s e sibee s e sineesebeesaneeseneas 210%160=65 MMm.
1Y F=Tolor= W (=N oTo Y (Y=Y 0,9 kr.
Macca B TPaHCMOPTHOM YMAKOBKE HE BOJEE .........uvviiieeeeiiiiiiiiiee e e e eiiieeee e e e e 2,5 Kr.
CPEOHUIA CPOK CITYIKODBI ..vvvvveeeeeiiiiiiiteeeeesiiiitseeeeeesssibaseeeeeessssnsreeseeessesnsneesaaesan 12 ner.

YcTaHoBNeHHas 6€30TKAa3HAA HAPABOTKA ......ccvvvvereeeeiiiiiiieieeeeesiiiieneeee e e s 75000 u.
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1.25 Memposio2uyeckue xapaKkmepucmuku e paboyux ycr1oeusix

Tabnuua 3.
BennyuHa [nanasoH | Mpepens! norpetHocT” | MorpeluHocTb
KonunyectBo TeNnoThl (TENNOBOW 010 + (0,5 + Atmin/At) % %)
aHeprun), I'Ox (Mkan) + (0,1 + 10/A0) % 3 |OTHOCKTENEHAR
Macca TennoHocuTtens, T 0-10° +0,1% OTHOCUTENbHas
OBbEM TENNOHOCUTENS, M°
KonuuyecTtBo nsmepsiemoni cpeapl, | 0 — 108 +1en. mn. p. abcontoTHasga
M (T, KBT-Y)
CpegHuii 00beMHBIN pacxog, My 0-10° + (0,01 +1/T) % OTHOCUTENbHasA
Temnepatypa TennoHocutens, °C | 0 - 180 N
Tenr/)lneil)F;Typa Bo3ayxa, °C -50 — +130 £0,1°C abconioTHas
PasHocTtb Temnepartyp, °C 0-160 | + (0,03 + 0,0006At) °C | abcontoTHas
V36bITouHOE AaBneHne, MIMa (KFC/CMZ) 0-25 +0,1% npueegeHHas
+0,01% OTHOCUTENbHas

TekyLLee Bpemst

T = 8 — nepvog nsMepeHust pacxoaa, C.

10 1 NHTEPEENCHOrO BbIXOAA.

BETMYMHOMN.

Atmin = 2 °C — MyHMManbHas namepsemas pa3HocTb Temneparyp.
At — pa3HoCTb TemnepaTtyp BoAbl B ABYX Tpybonposoaax, °C.
A® — pa3HOCTb TeMnepaTyp ropsiden n xonogHown sogel, °C.

1) MNorpeLlHOCTN HOPMUPOBAaHbLI OT BXOAHbIX Lienei TENNOBbIYMCNIUTENS 40 ero nokasaHui Ha Tab-
2) MNorpeLuHoCTb HOpMMPOBaHa MpU YCOBWUM N3MEPEHUS Pa3HOCTW ABYX TemnepaTyp.

3) MorpeLuHoCTb HOpMMPOBaHa NpW YCMOBWUM ONpeAeneHnst pa3HOCTM ABYX TeMnepaTyp, ogHa ux
KOTOpbIX n3MepsieTcs, a BTopas (TemnepaTtypa Xorno4HOW BOAbI) NPUHSTA YCIOBHO NOCTOSIHHOM

MEXKNOBEPOUHBIN MHTEPBATT ...evvvvvivieireriieeeereerrerererereeeeerererererererrrererererererere 4 ropa.
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1.3 AnekTponuTaHue

OnekTponuTtanne TB7 ocyllecTBRSeTCsl OT BCTPOEHHOW NUTUEBOW 6aTapen ¢ HOMUHAIb-
HbIM HanpsbkeHvem 3,6 B nnu oT BHeLHero ceTeBoro 6rioka NMTaHusi C BbIXOAHbLIM Hanpsbke-
Hvem 10-16 B u Tokom He meHee 100 MA.

MpumeyaHue [MNpv NponagaHMn BHELLHETO NUTaHWS TENMOBLIYUCIUTENb NEPEXOAUT Ha
paboTy OT BCTPOEHHOW OaTapewm.

Mpwn nogkntoyerum MK no uHtepdericy USB Bblumncnutens nutaetcs oT K.
B TennosbIuMcnuTene MOryT ycTaHaBmmeaTtees 6atapen 3-x Tunopasmepos: AA, C n D.
B cnyyae aBTOHOMHOro NUTaHusi yctaHaenmeaeTcs 6atapesi Tuna C.

Mpu 3aka3e TENNOBLIYUCANTENSI C BHELUHUM UCTOYHMKOM MUTAHUS1 YCTaHaBMNMBaeTCs
GaTapest AA, HE3aBMCMMO OT MOAENMN.

[Mpn ncnonb3oBaHUKU yrbTPa3BYKOBLIX PACXOAOMEPOB C MUTaHMEM OT TennoBblYUC-
nnTena npuMeHaeTcA 6aTapeﬂ Tnna D.

3aBncMMOoCTb BpeMeHU pa6OTbI TennoBbldncnuTena c 6aTapeel7| TMna C oT yacToThbl
BXOZHOro curHana npeacraeneHa Ha puc. 1.1,

E 278701 1R705

< 11 .~ TB7-03 u T87-04
10 -

- il >

E 8 e ™

0 "-..‘\g

a7 Sy \\

> N

> 6

& s
0.1 1 10

YacToTa 1 kaHana, 'y
Puc. 1.1 — Pecypc 6atapeu

MpumeyaHne Pecypc baTtapeu paccunTaH n3 ycnoBusix:
+ Temnepartypa okpyxatoero sosgyxa 0 — 25 °C,
* Bpemsi paboTbl Mo nHTepdency (kpome USB) go 3 yacos B Mecsil,.
+ Bpemsi paboTbl MHAMKaTopa 40 3 4acoB B Mecs,.

Ecnu peanbHble ycnoBus akcnnyaTaumy OTAMYalOTCs OT yKa3aHHbIX Bblle, TO pac-
YeTHBIN pecypc paboTbl 6aTapen ymeHbluaeTcs.

BbluncnuTtens KOHTponupyeT paspsig 6atapeun nutaHusa u pecypc 6atapeu. Mpu cHu-
XeHUU HanpshkeHus nutaHus 0o 3,1 B Ha akpaH BbIBOAUTCS nNpeaynpexaeHune LB.

B cnyyae nosieneHuns npusHakoB paspspga 6atapen (LB) oTkniovaeTcs nopceeTka
WHAMKaTOpa 1 yBeNuYMBaeTcs LMK namepeHnsa temnepatypsl Ao 600 c.

HopmanbHoe dyHkuMoHnpoBaHme TB7 obecneunBaeTcst 4o 2-X HeAenb Nocne akTu-
BM3auUMKN npu3Haka paspsiga 6atapeun. ApxvBbl U HaKOMMEHHbIE UTOMM COXPaHSAKTCA U
npv NorHom paspsige 6atapem.

BHUMAHUE! Pa6ota apgantepa Ethernet BoamoxHa TONbKO MpU MOAKIMOYEHHOM Ce-
TeBOM 6noke nuTaHus.
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1.4 3awwmTta OT HeCaHKLMOHMPOBAHHOIO BMellaTeNbLCTBa

[na npenoTBpalleHnst HeCaHKLUMOHUPOBAHHOIO BMellaTenbcTBa B paboTty TB7 cy-
LWEeCTBYHOT criegylowine ypoBHU 3alLUNTbI.

3au.w|'ra OT UBMEHeHUus KanMGDOBO‘-IHbIX KOQdJCbVILWIeHTOB N OT BHECEeHUsaA name-

HEHUIN B 3NEKTPOHHbIA MOAYNb BbINOMHAETCS HAHECEHNEM OTTUCKA Krelma rnoBepu-
Tensa (puc. 1.2).

MecTa nnoMbupoBaHuA
WHCMNEeKTOPOM

Puc. 1.2 — MecTa nnoM6ypoBaHus BblYMCIIUTENS

M3meHeHne kanmbpoBOYHbIX KO3hdUUNEHTOB C KnaBuaTtypbl U no nHtepdency HE-
BO3MOXHO.

3awmrTa HacTpoeYHbIXx NapamMeTpoB obecrneynBaeTcsl NomMOoM MHCNeKTOpa Tensno-
cHabxatoLLel opraHmaaumm (puc. 1.2).

OTKNOYEHNE 3aLUTbI HA UBMEHEHUE HaACTPOEYHbIX NapaMeTpOoB BbINOJTHAETCA HaXka-
TWUeM Ha KHOMKY AOoCTyna.

3awuTa yctaHaBnmBaeTcs:
— Np¥ NOBTOPHOM HaXXaTuM KHOMKW AOCTYNa
— no ucteyeHnn 60 MUHYT C NEPBOro HaxaTus KHOMKW JocTyna.

[locne aToro Bce NOnbITKM U3SMEHEHUS HACTPOEYHbIX MapamMeTpoB UTHOPUPYIOTCS.

[Ins onepaTtMBHOIO KOHTPOIS M3MEHEHUSI HACTPOEK TEMMOBLIYUCIIUTENS NpeaHa3Ha-
YyeHa KOHMPOJIbHasi CyMMa HacmpoeYyHbIX napamempoe, koTopasi oTobpaxaeTcs Ha
akpaHe Tennosbluncnutens (meHio CEPBUC—-UHb. o npubope) (cm. puc.3.9).

3awmTa BcTpoeHHoro M0 ot HeCaHKUMOHMPOBAHHOINo BMeLlaTenbCTBA.

[Ins onepaTmBHOrO BbIABNEHNS akTa nsmeHeHns BCTpoeHHoro MO TennosblMMcaun-
Tens npegHasHaveHa KoHmMpoJsibHasi cymma [10. KoHTponbHas cymma AOoCTynHa Ans
npocMoTpa Ha akpaHe Tennosblumcnutensi (meHio CEPBUC-UHG. o npnbope).

ApXxuBbI COObITUN.
C uernblo KOHTPOINS 3a M3MEHEHUSIMM HacTPOeKk M paboToCNOCOGHOCTHLIO TEnsoBbI-

ymcnutenst nMeeTcs 3 HecTUpaeMbix apxuBa cobbiTuin (ApxuB nM3meHeHus B[, Apxus
cobbITuR, uarHocTuyeckuii apxus) rnyouHon no 255 3anucen kaxabin.

B apxuBax uKCUpyHOTCS AEWCTBUS NOMb3oBaTenei Mo M3MEHEHMI0 HACTPOEYHbIX
napameTpoB, NepeKkio4YeHNI0 HAaCTPOEYHbIX 6a3 AaHHbIX, MPUMEHEHUIO TEXHOMOMMYECKUX
pexunmoB (noBepka, kannbposka), copoc apxuBa.
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1.5 Be3onacHocTb akcnnyaTauum
TB7 He obnapaeT chakTopamu, MMEKLWUMUN OMACHbIA XapakTep npy paboTe ¢ HUM.

Mpu akcnnyataumm n ncnbiTanusix TB7 gomkHbl cobniogatees «lMpaBuna TexHu4e-
CKOW 3KCMIyaTaummn anekTpoycTaHoBOK noTpebutenen», «paeuna TexHukn 6esonacHo-
CTM Mpu  3KCniyaTauuum  3reKTPOyCTaHOBOK  noTtpebutenen» wn  TpeboBaHus
FOCT 12.2.007.0.

O6wue TpeboBaHuss 6esonacHocTv Npu ucnbiTaHusix no FOCT 12.3.019.
2 YcTtpouctBo u paboTa

2.1 CBeAeHMA 0 KOHCTPYKLUMN

Kopnyc tennoBbiumcnutena TB7 coctouT M3 ABYX YacTel: NPMOOPHOro N MOHTaXXHO-
ro OTCEKOB.

BHyTpy npuBOpPHOro oTceka pacrofioXeH MUKPOMPOLIECCOPHbIN Moaynb, obecnedu-
BaloLLMIA MpreM, 06paboTKy 1 pervcTpaumio JaHHbIX OT NEPBUYHbLIX 4aTYMKOB. B BepxHe
yacTu NpMOOPHOro OTCeKa HAXOAATCS UHAMKATOP U KnaBmaTypa.

Mocne noeepku TB7 npunbopHbI oTcek nnombupyeTtcs noseputenem. Mecta nnom-
6upoBaHuMs nokasaHbl Ha puc. 1.2.

BHewHui Bua TB7 npeacTtasneH Ha pucyHke 2.1.

MHAMKauMa ceTeBoro NUTaHua
3aBOACKON HOMep
Knaswnatypa
\ Cnot ana SD-kapTbl
Pasbem uHTEpdeiica
usB

MHankaTop

N\ MecTo nnoMbupoBaHmsa
nHcnektopom TCO

KpbillKa MOHTaxHOro
oTceka

Pa3teM MHTepdenca
32

KabenbHble
. BBOAbI
PazbeM MHTepdgeica

Ethernet (no 3akasy)

Pwuc. 2.1 — BHewHun Bug TB7

MoHTaxHbI# oTcek (puc. 2.2) coaepXWT BXOoOHble pasdbeMbl, NMUTMEBY0 BaTapeto,
KHOMKY AOCTyna K HacTpPOeYHbIM napameTpam, pasbeM AN MNOAKIIOYEHUS BHELUHEro
nUTaHus, pasbem MHTEpPdENncos.

KabenbHble BBOAbI (PE3NHOBbIE MaHXeTbl) YCTaHABNMBAKOTCS Ha KPbILLKE MOHTaXHO-
ro orceka. KonmuecTBo kabenbHbIX BBOAOB MOXET ObITb yBENNYEHO A0 7.

BHYTpn MOHTaxHOro oTceka ycTaHaBnmBaroTCs nnaTel nHTepderica. No ymonyaHuio
TB7 noctaBnseTcsa ¢ nHtepcencom USB 1 RS232. Mo oTaensHOMY 3akasy MOXeT ObiTb
ycTaHoBneH agantep uHtepderica Ethernet.
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Cnot ansa SD-kapTbl WHTepdeiic USB

KHonka agoctyna Pasvembl anga Pasbem gna Pasvem gnsa
K HaCTpOEeYHbIM NOAKOYEHUS NOAKNOYEHUA NOAKMHYEHNS
napameTpam BHELWHUX uenen BHEW.NWTaHUs  GaTapeu

BaTtapesa

® o
\\ l" ,T
MnaTa wHTepdeica Mnata wHTepdelica MecTo ycTaHOBKKM
Ethernet RS232 nnombbl rocnoeepuTens

Puc. 2.2 — Bua Ha MOHTaXHbIN OTCEK NPU CHATOW KpbILLKE
MapkvpoBka Mogenu pacnonararoTcs Ha 3agHel YacTu Kopryca BblYMcnnTens.

2.2 WupukaTop u KnaBuartypa

TennosbluncNUTENb UMEET 4-X CTPOYHbIN XnAKOKpUcTannuyieckun nagukatop (PKKW)
C NMoCBETKON.

an aBTOHOMHOM NUTaHWUW MHAMKaTOP racHeT cnycta 30 ¢ nocre nocrnegHero Haxa-
TUA Ha KHOMKWN.

MNpumeuaHune [Ipy NOBTOPHOM HaXKaTWW Ha NOBYH KHOMKY Ha MHOMKaTope oTobpaxkaeTcs
MYHKT MEHI0, KOTOPbI BbiN BbIGPAH Ha MOMEHT ralleHWsl MHaMKaTopa.

OTobpaxkeHne MHopMaLmm Ha UHAMKaTope NpefcTaBeHo Ha puc. 2.3.
02.02.1101:07:0

Tekywue Bpems PexuM BbluMCUTENSA

. TEKYLWMUE
BblbpaHHbIi MYHKT MEHK Hanwnuwne
APXMWBbI = eWTATHOW CUTyaumK

Puc. 2.3 — OTobpakeHne MHdopMaLum Ha nHankaTope

B npaBom BepxHeM yrny akpaHa oTobpaxkaeTcs pexum TennoBbIYMCNNTENS (JOCTYN K
HacTpoeyHbiM napameTpam (), nosepka (M), paspsig 6atapen(LB)).

B npaBom HWXHEM yrny akpaHa oTobpa)xaeTcs NpPU3HaK HanMuus HewTaTHbIX CUTya-
umin npu mamepenum napameTtpoB (HC), annapaTHble HEUCNPABHOCTM, BbISIBNIEHHbIE B
xoge camogmarHocTukum (Al) n cpabaTtbiBaHne gatymka curHanmsauum (AL).

KnaBnaTtypa coctout 13 6 knasuwl. HazHayeHne knasumLu:
@ @ @ @ — BbIGOP NyHKTa MEHIO U U3MEHEHME 3HAaYeHWs napamMeTpa;

— BXOZA, B BbIGpaHHbIN NYHKT 1 chrKcaumst 3HaYeHUst U NpoLeaypbl;

— BO3BpAaT Ha npeapblayLwnii ypoBEHb MEHHO.
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2.3 MpuHUMN opraHmsaummu TennoBbix BBoaoB (TB)

Mopknioyaemble K TENMOBLIYMCIIUTENIO AATYMKU MMEIOT XKECTKYHO NPUBA3KY K HOMEpY
TB (TB1 vnu TB2) n tTuny Tpybonpoeoaa. MakcMmanbHOe YMcnio nogkoyaemblx gaTym-
KOB B 3aBUCUMOCTM OT mogenu TB7 npuBeaeHo B Tabnuue 1.

HasHayeHve TpybonpoBoaoB:
Tpy6onposog Tp1 — nogatowumii, Tpybonposog Tp2 — obpaTHbIN.
TpybonpoBoa Tp3 B 3aBMCMMOCTU OT 3HaveHust napameTtpa KT3 ncnonbsyetcs:

— KT3=3 — ansa pacyeta Tennoson saHeprum (kaHan MBC nnu nognuTkm);
— KT3=2 — anga nsmepeHns n permctpaumm Temneparypsbl;
— KT3=1 — ana yyeta o6bema Boapbl (KaHan XonogHOW UM NUTLEBON BOAbI).

Mpu yctaHoBke napameTtpa KT3=0 tpy6onposoa Tp3 13 pac4eToB U MHAMKALMMU MC-
KnoyaeTcs.

2.4  CtpykTypa 6a3 AaHHbIX HACTPOEYHbIX NapamMeTpoB

HacTpoeuHble napameTpbl, HeOGXOAUMbIE ANSi HOPMAaNbHOTO (PYHKLIMOHMPOBaHUS
TENMOBLIYMCIUTENS XpaHSATCA B 6a3ax AaHHbIX.

B TB7 umeeTcs ogHa unu aee 6a3bl gaHHbix (b1 n BO2). Mpu HeobxoanmocTn B2
MOXHO MUCKMoYaThb.

Kaxpas n3 6a3 gaHHbIx cogepxuT 3 rpynnbl HACTPOEYHbIX NapamMeTPOB:

e CucTtemHble NapaMeTpbl — NapameTpbl, onpeaensiowmve paboty TB7 B uenom.

e OO6wue napameTpbl no TB — napameTpsl, onpegensoLme anroputm pacyeTa
TEnnoBoW 3Heprum, cnocobbl KOHTPOISA YacoBoro Tenna, 6anaHca macc u Temne-
paTtyp B Kaxaom n3 TB.

e [lapameTpbl TPy6onpoBoAoB — napameTpbl noaknoyaembix BC v M, gorosop-
Hble 3Ha4YeHus n cnocobbl KOHTPONSA YacoBoro o6bema no kaxaomy us Tp.

B kagbl KOHKPETHBI MOMEHT aKTUBHOM siBNsieTca ogHa us b[.

Yucno pgoctynHeix B (ogHa vnu gBe) un cnocob ux nepeknoyeHus 3agalTcs npu
HacTpovike TENNOBbIYNCANTENS.

Mpu ncnons3sosanun Ayx B[] nx cmeHa BO3MOXHa Tpemsi cnocobamu:
e C KnaBuaTypsbl:

= 3anpeLLeHo;

®  pU OTKIMOYEHHOW 3aLUNTE;

=  [pW BKITHOYEHHOW 3aLUMTE MO Naposito.
e yaaneHHo no komaHge c lMNK:

= 3anpeLlLeHo;

=  [pPW BKITFOYEHHOW 3aLUMTE MO Naposto.

e aBTOMATWYECKM B 3apaHee yCcTaHOBMNeHHoe Bpemsi. [1pu HacTpoke TennoBbIYUC-
nutensa cMeHa aktmeHon B[l 3apatotca gatel nepekntoyerna B (BO1->b02 n
BO2->b01).

Homep aktuBHol B[] oto6paxaeTtca Ha akpaHe B meHio CEPBUC-AkTuB.B[.

[MapameTpebl, 3anucaHHble B B[l, 4OCTynHbI ANs NnpocMmoTpa Ha akpaHe TB7 Hesasu-
CMMO OT YCTaHOBIIEHHOrO YPOBHS AOCTYMNa K HACTPOEYHbIM napameTpam.



Tennosbluncnutens TB7 PykoBoACTBO NO 3KcnnyaTtaumm c.13

2.5 OpraHusaums MeHIO

[ns npocMoTpa n3mepsieMbIX NapamMeTpoB TEMSONOTPeGIeHUs), a Takke napaMeTpoB
B[ NpYMeHsieTCst MHOTOYpOBHEBasi CUCTEMa MEHHO.

CTpyKTypa MeHIo nokasaHa Ha puc. 2.1.
YpoBeHb nons3oeatens ——————po 4—— CepBUCHLIil ypOoBEHE —P

Tekywme Wrorm  |[4»| ApxuBbl |[¢»| CepBuc HacTpoiku
TB1 | | TB1 | | uacoson | [wHo.onPusoPe| [ cuCTEMHBIE |
TB2 | TB2 | | _Cyrounwin | [kommyHukaumy] BO1 |
Oon. umn, on.ql Oon. umn. axo,ql 1 MecaqHbIi | '| HAJTALKA | ] Ba2
1 Wroroewiii | ] AKTMBHan BA I '|£|OI’1 HMI‘I B}(Oﬂl
i
[Apxe “F?,!.‘e”e"““l |3HEFFOHOTPEI5 pewe| | ‘.-"I'IPABI'I B2 |
Apxwe coﬁbrrnu Tun Gatapew
)‘J,MarHoc;ﬂ;ecmul '| Hanp. Garapeu |

Ann.Heucnp.

OrobpaxeHue

NYHKTOB MEHIO
TONLKO NPW
OTKMIYEHON
3awure
Puc. 2.1 - CprKTypa MEeHI0 TennoBbIvYNCIINTENA

C uenbto ygobcTea HaBMraLMm No MEHIO CYLLECTBYET [Ba YPOBHSI:
e YpoBeHb Nonb3oBaTens;
o CepBUCHBIN YPOBEHb.

YpoBeHb_nonb3oBaTtens npeaHasHayeH Ans NpocMoTpa TeKyLuX, UTOroBbIX U ap-
XUBHbIX N3MepsieMblx napameTpos no TB1, TB2 u gon. uMnynbLCHOMY BXOAY.

CepBUCHLIW YPOBEHb MO3BOMSET NPOCMATPMBaTh (M3MEHATb) HAaCTpoeYHble napa-
meTpbl Tennosbiumcnutens (HACTPOWMKMW), yctaHaBnuBaTh napameTpbl UHTEPdencos
(KOMMYHUKALIMW), koHTponupoBaTb BbLIXOAHbIE 3HAYEHUs MEPBUYHbLIX [AaTYUKOB
(HANALKA), aktuBmaunpoBaTtb pexum nosepku (MOBEPKA) 1 BbInonHATL cOpOC apxmBoB
1 utorosbix nokasaxuin (CBPOC APXMBA).

Ha cepBUCHOM ypOBHe BhINOMHSIETCS cMeHa 6a3 faHHbIx (B[).

MpumeyaHue KM3meHeHVe HACTPOEYHbIX MApaMeTPOB, aKTMBM3aLUMS PEXMMa NoBepKn
unu copoc apxmeoB Bo3amoxHbl TOJNIbKO npu oTkntoyeHHon 3awuTe!

BkrnioyeHne CepBUCHOrO YPOBHSI OCYLLECTBNSETCA MyTEM HaxaTusi U yaepXaHus
kHonkn MEHIKO Ha Bpems He meHee 8 c.

OTKNIOYEHNE CEPBUCHOIO YPOBHSI BbINOMHAETCH NyTeM NOBTOPHOro HaxaTusi u yaep-
*aHus kHonku MEHK Ha BpemMsi He meHee 8 ¢ unu aBTOMaTU4eckn Yyepes 1 yac nocne
BXO[a B CEPBUCHbLIN YPOBEHb.
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2.6 HacTtpoeuHble napameTpbl

B paHHOM

pasgene npuBedeH MOSHbIM NepevYeHb MapaMeTpoB, XPaHALMXCA B

HaCTPOEYHbIX 0asax JaHHbIX TEMSIOBLIYUCTIMTENS.

3HayeHusi, BblgeneHHble LUBETOM, YCTAHOBMEHbI MO YMOMYaHWIO NPU BbIMyCKe.
CUCTEMA
Cet.agpec |CeteBoin agpec: 0+255
WAEHTUOU- Koa.opr. Kopg opraHusaumu: 9 cumsonos
KALUA -
LdoroBop Howmep gorosopa: 9 cumBosioB
Oarta YcTaHoBKa TeKyLlen aatbl
Bpems YcTaHOBKa TEKYLLIEro BPEMEHM
HACTP. OATbI/ ABTOMaTUYECKMI NEPEBOS YACOB Ha NIETHee/3MHee
BPEMEHU epemsi: EIXIH — HeT nepesoaa; Bkn — ecTb nepesoa, Me-
MepeBop yac.
peBOZ BbINOMHSAETCSA B 2 Yaca HO4M NOCNeAHero Bockpe-
ceHbsl MapTa (okTsi0pst) Ha 1 yac Bnepep (Has3an)
Yac otyeta |Yacotyeta 0 +
OTtyeTHble cyTkn Mecaua: 1+31. Mpu 3HaveHun pasHoMm 31 oT4eTHbIE
[OaTta oT4yeTa
CYTKM COBMaJaloT C kKaneHgapHbIM MecsiLleM
CmTﬁra €AV | EnvHLb! namepennii Q 1 P: — 'kan v krc/cm?; CU — Tk 1 MMa
Tepmonpeo6p. | Xapaktepuctuka TC: m; 50001; Pt100; Pt500

OOM. UM

.BXo[

Vicnonb3oBaHue 4on. UMMYfbCHOro BXo4a: m — He UCNoJib3yeTCA,;

Mcnonb3. |KoHTP.ceTn — KOHTPOMb HanNpsieHus cetu;
CuyeT nmn. — cyeT umnynbcos; CUrHan-ua — BXOA CUrHanu3aumu.
Bec. umn. |Bec nmnynbca 0+9999,9999, n/umn (BT-4/umn) .
OMmin MuHuManbHoe YacoBoe 3HaYeHne napameTpa SHaqenus necTam-
TeNbHbl NpU Ha3Ha4YeHun
ONmax MakcumarnbHoe YacoBoe 3HavyeHue napameTpa «CUET.MMM.»
En. nam EgvHuubl namepenus: m3, KBT-4
YpoBeHb YpoBeHb: HP — HopmarnbHO pa30MKHy‘[bIl7I; 3HaueHNs AeNCTBM-
H3 — HopManbHO 3aMKHYTbIN TernbHbI NPYU Ha3HaYeHUN
T noatB. |Bpewms noaTeepxaeHus cpabatbiBarus (0,5+9,9 c) «CurHan-na»

YNPABJIEHUE B2

Wcn. B2

Wcnonbaosanue B2: (Rl — BA2 He ucnonbayeTcs (Tonbko BA1); Oa —
B2 ncnonbaytotes bO1 n 602

BO1<>bA2

Cnocob nepekntoyeHns BI: Bpy4uHyro — nepeknioderre Bl] ¢ knaesmatypbl nm
c K, ABT0. no aate — aBTomaTnyeckoe nepekntoyeHne b no gare

YnpaBneHue cmeHon B[] ¢ knaBuatypbl:
— 3anpert — cmeHa B[l 3anpeLueHa;

C knaBuat. |- C naponem — cmeHa B[] no naponto npu yctaHoB- .
NeHHoN 3aLunTe, 3HayeHus nencTemn-
— C poctynom — cMeHa B[] TonbKo Npu CHATOM 3aluuTe Tf::::';ﬂp:' <ia§ EZ
YnpaeneHue cmeHoi B[] ¢ MNK: «BpyuHYI0»
— 3anpeT — cmeHa B[l 3anpelueHa;
CIK
— C naponeM — cMeHa B[] BoaMoxHa no naporto npu
YCTaHOBMNEHHON 3aLuuTe
3HayeHuss nencTemn-
BO1c Oara nepexona bA2—>611 TENbHLI NP HA3Ha-
b2 c [ata nepexoga bO1—>b[2 vervn BAT<>B/12

«ABTO.MO AaTe»
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MapameTpbl HacTponku TB1 n TB2

OBLUNE

cu

Cxema namepenus: 0 + 14. Npn CU=0 — TB He ncnonbayerca

KoHdpurypauus Tpy6onpoeoaa 3 n cpopmyna pacyeta Tenna. KT3=: 0 — HeT

KT3 . . X .
®PT n3mepeHun B Tp-ge 3; 1 — nameperue Tonosko V3; 2 — namepeHue Tonbko t3;
3 — ogHoBpeMeHHoe nameperue V3 u t3. ®PT=: 0 + 8.
Konto.t | KOHTPOIIE TEKYLMX TemrepaTyp: — KOHTPONb BbIXO1a 32 AXAMNA30H
P- M3MepeHnin n ocTaHoB cyeTa; C noacT. — KOHTPOIb 1 pacyeT Q 1 M no tgor
KoHTponb pasHocTu Temnepartyp dt=(t1-t2): Be3 noacT. — KOHTPOIb U Npo-
KouTp.dt |RO/PKeHve cuera; C noAcT. — KOHTPOIb N CHET C NOACTAaHOBKOW,
P- CuyeT OTM. — KOHTPOIb U OCTaHOB cyeTa. MMHUManbHas pa3HOCTb Temne-
paTyp coctaensiet 2 °C.
Mcnonb3oBaHne TemnepaTtypbl XonogHow Bogpl (tX): HeT — tx He ncnonbay-
Ucn.tx |eTca (hx=0), foro.. — ncnonbayetcs txa; M3m. Ha X3 — namepeHme tx Ha
Bxofe X3; U3m. Ha X4 — uamepeHue tx Ha Bxoge X4
txA, [oroBopHast TeMnepaTtypa XonogHow Bogpl
Pxa [loroBopHoe gaBneHne XonoAHoW BOAbI
KoHTponb Yacosoro Tenna Q121 Qr: Het. — HeT koHTpons; Be3 noacT. — KOH-
KomTp.Q |TPO/Ib OTPYLATENHOIO 3HajeHus: — KOHTPOb OTPULIATENLHOTO
P-X |shauenms n npucsoeHue 0 nokasaHmam Q12 (Qr) npu Q12(Qr)<0. CyeT oT™M. —
KOHTporb 3Ha4YeHnst Q12(Qr)<0 n ocTaHOB cyeTa.
KoHTponb pasHoctn Yacosbix Mmacc dM=(M1-M2) Ha npeBblLLEHWE JonyCTW-
MOW Benun4uHbl HebanaHca macc: HeT. — HeT koHTpons; Bes noacT.1 — koH-
Konto.dM PO dM<(- HB); Be3 noAcT.2 - KOHTPOIb | dM| >HB; C noAacT.1 — KOHTPOMb
P dM<(— HB) n npucsoenve M1 u M2 cpegHero 3HaveHns M1 n M2; C noger.2 —
koHTporb | dM| >HB v npuceoerve M1 1 M2 cpeaHero 3HayeHust M1 n M2
JonycTumas BennumHa HebanaHca macc: H5=10 dMmax (M1+M2)
dMmax | YctaBka Ha HebanaHc YacoBou maccbl: 0 + 4 % o1 (M1+M2)
Ucn.tHe M3mepeHue TemnepaTypbl Bo3ayxa: — He usmepsATb; U3m. — n3ve-
) peHue Ha X3 nnun X4
NapameTpbl no Tpy6onposogam TP1, TP2 n TP3
Tun BC | Tun BogocyeTynka: MexaH. - MexaHn4eckuit, - ONEKTPOHHBIN
Bec nmn. | Bec nvnynbca Bogocyetumka: 0+9999,9999, nutp
KoHTponb Hannuus anekTpoceTu/paboTocrnocobHocTi BC: [IE4] — HET koHTporns
KoHTtp. BC |CeTb 06LL. — KOHTpOIb 06LLen ceTv nutaHus BC; Uhanemna.«PC» — nokaHanb-
HbI KOHTPONb paboTocnocobHoCcTU pacxogomMepos «Mutepdrioy PC»
KoHTponb Yacosoro o6bema: [IEal — HET koHTpons; Be3 NOACT. — KOHTPOrb
V>Vmax n V<Vmin; C noacT. — koHTporb V>Vmax 1 V<Vmin n npuceoeHue
KonTp.y |MOKa3aHMsm V=Vgor npn V>Vmax, V=Vmin npn 0<V<Vmin n 0 npn V=0; C
P- MNOACT. N KOHTP.U — Toxe, 4to «C nogct.» n npu KoHtp.BC#HeT nprcsoeHne
nokasaHnam V=Vgor npu oTcyTCTBUM HaNpsixeHns ceth; CYeT OTMEHEH — To-
e, YTo «bes3 NoAcT.», U ocTaHoBKa cHeTa mo Q u M
Vmax BepxHas ycTaBka Ha 4acoBoii 06bem: 0 + 99999,9; m°
Vmin HuxHss ycTaBka Ha 4acoBoii 06beM: 0 + 99999,9; m°
Vpor [orosopHon YacoBow o6bem: 0 + 99999,9; M’
taor [orosopHasi Temnepatypa B Tpyb6onposoge: 0 + 175, °C
Poor [oroBopHoe abcontoTHoe gaeneHue B Tpybonposoge: 0 + 25, krc/cm®
Oatuuk P | Hannune pgatymka nasneHuvs: [:E — HeT gatyuka; Ectb — ectb gatumnk
PB BepxHuii npegen AvanasoHa nsmepeHun gatyuka: 0 + 25, kc/em
Pn [MonpaBka Ha BbICOTY BOASIHOIO cToN6a B MMMNYbCHON TpyoKe: iE +9,99m
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2.7 CxeMbl namepeHum B cuctemax TB1 n TB2
Cxema nameperHnn | |= N
cn P E3|EE|8] om Q12 or  |Qme
OTKprTI:Ie cuncTemMmbl
NE (M1-M2) [M1-(h1-h2)+dM-(h2-hx) HeT
T 3] || 5 [((MLM2) M2 (hh2)raW- (L) | rer
, TJ.@ gesvs |, L] S T[L(MLM2) [ML(hi-h2)rdM-(h2-h)] dv-(h3y) | o
2 P2 o [H]% 39| (M1-M2) | M2-(h1-h2)+dM-(h1-hx)| dM-(h3-hx) | ©
LS N Q[ M3 [ML(hi-h2)+dM-(h2-hx)| M3 (h3-hx)
3 Q M3 M2-(h1-h2)+dM-(h1-hx)| M3 (h3-hx)
t,lpl V1 Cn=21%|1 | (M1-M2) [ M1.(h1-h2)+dM-(h2-hx) HeT ~
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2.8 Anroputm paboTbl

Pa6ota TB7 3aknto4yaetcs B npeoGpaaoaaHmm BXOAHbIX CUrHaNoB B NMOKa3aHUA CooT-
BETCTBYIOLUNX PUBNYECKMNX BEMNYMH.

CurHanel ot TC v N[ nogsepratotcs npeobpasoBaHUio ¢ NEPUOLOM:

— 60 ¢ B cnyyae OTCYTCTBUSA BHELLHEro nutanus (cetesoro unn USB) n noraweHHoro
nHgMKaTopa;

— 600 c B crnyyae nosiBneHus npuaHaka paspsiga 6atapen (LB);

— 6 ¢ BO BCeX OocTasbHbIX Criyyasx (NMUTaHWe OT BHELLHEro UCTOYHMKA, aKTMBHOE CO-
CTOsIHVE MHAMKATOopa).

Mmnynbcel o1 BC o6pabatbiBaloTcsl TENMOBLIMUCIUTENEM B MOMEHT MOCTYMINEHUSI.

MonyyeHHble Koabl crnyXaT ANS BbIMUCMEHWS] MOKasaHWA TeKylMX Temnepartyp u
JaBIEeHUN.

MpeobpazoBaHne 3HAYEHU COMNPOTMBMEHUS B MOKa3aHWs TemrepaTypbl COOTBET-
ctyeT ypaBHeHuaM FOCT 6651 n FTOCT P 8.625.

Ha ocHoBaHun napameTpoB BXOAHbLIX CUrHaNoB NPOU3BOAUTCA pacyeT nsMepsiembiX
BEJNYMH:

o CpedHeapughmemuyecKue apxusHbie nokasaHusi dasrieHusi - YacTHOe OT CyMMbl Te-

KYLLMX NOKa3aHWI Ha YUCIIO NX M3MEPEHMIA 3a Yac, CYTKU U MeCsL.

o CpedHes38elWEeHHbIE Yaco8ble apXu8HbIe oKa3aHusi memMrnepamypbl — YHacTHOE
OT CyMMbI MPOV3BEAEHMI NOKa3aHN TemnepaTypbl U 3HaYEHWI Macchl Ha nepu-
o[ N3MEPEHNIN Ha YacoBble apXMBHbIE NOKasaHWs maccel. [pu oTcyTCTBUN UM-
nynscoB oT BC nokasaHusa npuHumatoT cpeaHeapndmMeTnieckoe 3HavyeHume.

e Yacossie apxusHbie rnokasaHus o6bemMa — cyMMa NpounsBeAeHus yncna nmnysbs-
COB 3a Yac Ha BeC uMmnynbca.

o [lokasaHuss 06beMHO20 pacxoda - YaCTHOe OT CYMMbl MMNYNbLCOB (C yyeTom BU)
Ha nepuog obHOBNEHMs nokasaHuii (oT 8 c).

[MNOTHOCTE M SHTaNLMNUS TENNIOHOCUTENS BBIYMCASIOTCA MO YPaBHEHWUAM, anmnpoKcu-
mupytowmm aaHHble TCCCL, roe B kavyecTBe apryMeHTOB ChnyXaT CcpefHeB3BeLLeHHas
YacoBas Temnepartypa v n3amepeHHoe nmbo [4OroBopHoe abconTHOE AaBneHune.

o Yacosslie apxusHbie rokasaHusi Macchl U mernioeol 9Hepauu BbIYUCNAIOTCSA MO
dopmynam, npuBeAeHHbIM B NyHKTe 2.7, B COOTBETCTBUW C BBEAEHHLIMU
HacTpovkamu.

e Maccoseblli pacxod, mennogoli nomok no mpybam u mernnossiM 8800am — TEKy-
LMe 3HaYeHUs1 MacCbl U TEMMOBOW SHEPrun, NpUBeaAeHHbIe K nepuoay obHoBMe-
HWUSI NOKa3aHWN.

o CymoyHble (MecsiyHbIe) apxueHbie rokasaHus obbema, macchl U mernnosol
9Hepauu — CyMMa HYacoBbIX (CYTOYHbIX) NOKa3aHWN.

o CpeldHes3geweHHas CymoyHas (MecsyHasi) memmnepamypa — YacTHOe OT CyMMbl
Npou3BeAeHN 4YacoBbIX (CYTOYHbIX) 3HAYEHU TeMMepaTypbl U MacChbl Ha apXxmB-
HOe 3Ha4eHne CYTOYHOW (MeCcsYHOM) Macchbl.

e /imozosble rokasaHus BbIMUCAAIOTCH B KOHLIE Yaca CyMMMPOBaHMEM YacOBbIX
nokasaHun.

B TB7 BCcTpoeHa cuctema AnarHoCcTukM paboThl y3na yveta. Anroputm paboTthbl npu
HanNMuuUKU HewTaTHbLIX CUTyauuin 1 onucaHne kogos HC ang nx pacnosHaBaHusa npvseae-
Hbl B [MpunoxeHun A.
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2.9 Copoc apxuBa

Pasgen CBPOC APXUBA wmeHio TB7 npegHasHayeH Ansi OOHYNeHUs COAEP>XXUMOro
apXMBOB U UTOrOBLIX 3HAYEHMIN NapaMeTpPOB.

MpumeyaHne BbinonHeHne onepauun CBPOC APXUBA He npuBoauT K 0OHYNeHuo
HacTpoeyHbix NapameTpoB B B1 (B[2), a Takke apxMBOB COOLITUIA.

Onepauuio c6poc HE0BXOAMMO BLINOSMHATL B CNEAYOLWMX CUTYaLMUSX:
1) Nnpu BBOAE NpMBOpa B 3KCMIIyaTaLMio Ha y3rie KOMMEPYECKOTO y4eTa;

2) Npu nepenonHeHun paspsiqHo ceTku, obecnedmnBaloLLen BEPXHUIA Npegen avana-
30Ha MECSYHbIX U UTOrOBbIX MOKA3aHUIA 3TUX BESINYH.

Mopspok BeinonHeHus onepaumm CBPOC APXUBA onucan B pasgene «CepBuc-
Hble pyHKUMN—C6poc apxmea» (cm. n. 3.5.4 C6poc apxuBa).

3 MWUcnonb3oBaHWe NO Ha3HAYeHUIO

3.1 npOCMOTp N N3AMeHeHne HaCcTpoeYHbIX napamMmeTpoB

3.1.1 [lMpocMomp HacmMpoeYHbIX NapaMmempos

HacTpoeuHble napaMeTpbl TENMOBLIMUCIIUTENSA MOXHO NPOCMOTPETb Ha UHAMKATOPE.

CocTaB 1 0603Ha4YeHVe NapamMmeTpOB HACTPOVKU NPUBEAEHBI B NyHKTE 2.6.

BbiGop nogpasgenos, rpynn napameTpoB U NapameTpoB BbIMOSHAETCA Khnasuliamm
@ vm é BX0Z B BbIGpaHHbIV nogpasaen (rpynny unv napameTp) — knaeuweii Beoga,
BO3BpaT Ha NpeablayLLuil ypoBeHb MeHIo — knasuiiei MeHto.

Ecnu BbIGpaHHbIN NapameTp He akTyaneH B KOHKPETHOW KoHdurypauum, To OH MC-
KrnoyaeTcst U3 MeHIo (He oTobpaxaeTcs Ha aKpaHe).

Mogpasnen BA2 menio HACTPOMKM vcknioyaloTcs M3 NpocMoTpa Npu yCTaHOBKE
napameTpa «Mcnonbs. B2 — Het».

Mpumep npocmoTpa NapaMeTpoB HACTPOWMKKU NpuBeadeH Ha puc. 3.1.

Mopsigok npocMoTpa NapameTpoB HAaCTPOMKK:

1. YCTaHOBUTb CEPBMCHBIN PEXMM NMPOCMOTPA, Haxas Ha 8 ¢ kHorKy MeHio.

2. Boibpatb meHio «HACTPOUKWU» 1 HaxaTb kHonky Beog,

3. Beibpatb nogpaszgen «bO1» unu «BA2» n HaxaTtb kHONKy «BBog».

4. KnaBuwamm @ unm @ BblOpaTh Tpebyembli nogpasaen (Cuctemuble, 641, 6A2,
OOM.MMMN.BXOQ4 wnu YMNPABJ1. B») n HaxaTb kHONky «BBogy».

5. KnaBuwamm @ unm @ MOXHO BblbpaTb MHTEpEeCyLMIA NnapameTp A4S NPoCMOoT-
pa 3HayeHus.

6. [Ins nepexopa k n. 4 cneagyet HaxaTtb kKHonky «MeHto». [Inga nepexoaa k nn. 3 unu
2 HeobxoaMMOo HaxaTb KHOMKY «MeHK» HECKOMBLKO pas.

BHUMAHUE! V3meHeHuss napameTpoB B pexume  MpocCMoTpa  HacTpoek
HEBO3MOXHO!
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Puc. 3.1 — Mpumep npocMoTpa 3HaYeHns napameTpa HaCTPONKK

3.1.2 N3MmeHeHUe HacmpoeYHbIX NapaMempos

BBoa HacTpoeyHblx NapameTpoB BbiNonHseTcs ¢ nomowbto MK (6onee npegnoyTy-
TenbHbIN BapuaHT) UK ¢ KnasmaTtypbl.

3HaYeHnsa HaCTPOEeYHbIX NapaMeTpoB pekOMEeHAYeTCH CBECTU BOeAMHO, B Buae Tab-
nuubl. Mpu HeobxogumoctTn mmeTb ase B[l Tabnuubl cocTaBnslOTCA pasgenbHo And
Kaykaon 6asbl 6aHHbIX BO1 1 BO2.

[nsa BBOAA (M3MEHEHWs) HACTPOEeYHbIX MapameTpoB B B[] Heobxoanmo:

1. YcTaHOBUTb CEPBUCHbBIN PEXUM MPOCMOTPA, HaxaB Ha 8 ¢ KHoMnKy MeHto.

2. PaspelwwmnTb AOCTYN K n3meHeHuto bJl, kpaTKkoBpeMEeHHO HaxaB Ha KHOMKy JOCTyna.
[Mpu aToM B NpaBOM BEpPXHEM Yriy MHAMKaTOpa NosiBNseTcs cuMmBeon «» — 4ocTyn K ns-
MEHEHWIO NapameTPOB pas3peLLeH.

M3meHeHne 3HaveHus YMCMNOBOro napamMmeTpa BbINOMHSETCA nopaspsgHo. Tpebye-
MbIli pa3psg BblOupaeTcs knaBuwiamu @ unm @ npv 3TOM BbIOpaHHbIN pa3psag Bblae-
NSeTCs MUratoLLMM Kypcopom. N3MeHeHne 3HaveHns umdpbl 1 3HaKOB «—» (MUHYC) U «.»
(Touka) ocyLlecTBnNAeTCA KnaBuwamm @ unu @

3aBepluaeTca N3MeHeHne 3HavYeHns napameTpa HaxaTvem knasvwv BBO[.

Ecnu 3agaHHoe 3HaveHve BHe YyCTaHOBMEHHOMO AnanasoHa, TO OHO UrHopupyeTcs u
Ha 3KpaH BbIBOAUTCA AnarHocTnyeckoe cooblyeHne o6 ownbke (puc. 3.2).
Ownbka BBOAA 3HaY.

Pazpew.gnan.zHad.;
0.0-10000.0

Puc.3.2 — CoobueHne 06 owmbke npu BBOAE AaHHbIX

BHUMAHME! [Mo 3aBeplueHM0 BBOAA HACTPOEYHbIX MapaMeTpoB HeobXxooumo Kna-
Buwenn MEHIO BbITY Ha BEPXHWUIA YPOBEHb MEHIO M BKIMOYUTD 3aLUUTY
Ha u3MeHeHue napameTpos!
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3.2 TpocMOTp TeKyLWwnX U UTOrOBbIX MOKa3aHUN

[pocMOTp TeKyLMX U UTOrOBbLIX MOKa3aHW BbINOSTHAETCSA B noapasgenax Tekywume n
WTorn rmaBHOro akpaHa MeHIo.

K Tekywum napaMeTpam OTHOCSITCS 3Ha4YeHWUsl pacxofdoB, TeMnepaTyp, pasHoCTU
TemnepaTtyp, AaBNEHUS U TEMMOBOW MOLLHOCTM.

K ntoroBbiM napameTpaMm OTHOCATCSA 3HAYEHWS C HAapacTaloLWMM UTOFOM (OT MOMEHTa
cbpoca) o6bemoB, Macc, pasHOCTU Macc, TEMNSIOBOM 3HEPrUU, CHETYMKM BPEMEHN HOP-
ManbHou paboTbl N BPpEMEHM OTCYTCTBUSA CHeTa.

lMpu npocmoTpe Tekywux napaMmeTpoB HanpoTUB M3MepsemMoro napameTpa otobpa-
xatotcst kogbl HC. MNMpun npocMmoTpe utorosbix napameTpos koAbl HC oTcyTcTBYIOT.

Mpumep npocmMoTpa TekyLmx nokasaHui no TB1 nokasaH Ha puc. 3.3, a UTOroBbIX —

Ha puc. 3.4.
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Pwuc. 3.4 — TMpumep NnpocmMoTpa UTOroBbIX MapaMeTpoB
Mopsaok NpocmMoTpa TEKYLLUMX U MTOrOBbIX NapamMeTpoB:
1. Knasuwamu @ unu @ BblOpaTh pasgen «Tekywme» unun «Atormy».
2. BeibpaTb nogpasaen Heobxoammblv Tennosow Beog (TB1 nnn TB2).
3. Knasuwamu @ unu @ BblBupaeTca HeobxoammbIi TpybonposoA.
4. Knasuwamm @ unm @ BblBMpaeTCs HyXHbIN napameTp.
5. insa Bo3BpaTa B rNaBHbIN 3KPaH MeH0 HeobxoamMmo ABaxdbl HaxaTb « MeHro».
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3.3 TpocmoTp apXMBHbIX NOKa3aHUN

TennosbMCNUTENb NO3BOMSET BbIBOAUTL HA MHOMKATOP apXMBHbIE JAHHbIE B HACOBOM,
CYTOYHOM MM MECSYHOM paspese 3a Nntobyto AaTy B npeaenax rmybuHbl apxvea.
[MpocMoTp Ha MHAMKATOpe apXMBHbIX NOKa3aHW BbIMOMHAETCA B pasaene ApXuBbl.
[Mprmep npocmoTpa apxmMBHbIX 3anucen npueeaeH Ha puc. 3.5.
®
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Puc. 3.5 — MNpumepbl BbiIBoAa Ha MHAUKATOP apXUBHbIX BEMUYMH
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1 |
1 |
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1 |
1 |
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AaTe/BpeMeHn

Mocne ycTaHOBKM BuAa apxuBa criegyeT BbIOpaTe HOMEp TENIOBOro BBOAA U HaXaTb
knasuwy BBoa. Ha BepxHen cTpoke nHamnkaTopa BbIBOAATCH 0603Ha4YeHMs Tuna apxmea
(AY — vacoson, AC — cyTouHbIin, AM — mecsiuHbI, AU — nTOrosbIn) 1 gata/vac apxuBHOM
3anncu. Ha HMmxHMX cTpokax — 0603HavYeHne 1 3HadyeHe napameTpa, eanHNULbl n3mepe-
HWUIA 1 Npy Hanudmm kog HC.

[MpocMoTp 3HauveHun Apyrmx napameTpos no TB Ha ogHOM M TOM e WHTepBane
BpeMeHM (PMKCMpOBaHHas AaTa) BbIMOMHAETCS HaXaTUAMM KNnasuLL @ unm @

KnaBuwamm @ h @ BblOMpaeTcs AN NPOCMOTPa KOHKPETHBIA NapamMeTp.

[na npocMoTpa apxvBHbIX MOKa3aHWn OQHOrO MapameTpa Ha APYrux uHTepsanax
BpeMeHu criegyeT HaxaTtb knasuwy Beoa. MNpu atom BbigenseTtca gata/spems. anee
KnasumLIaMm @ nnm @ MOXHO yBenunyMBaTb UM yMeHbLUaTb AaTy/Bpems.

Mpn gocTuxeHnn nNpegenoB apxuBa (B MpoLoM mnu Byaylwiem) Ha HWDKHEN CTpoke
uHgnumpyeTcs cooblieHe «BHe npeaenoB apxuBa», UTO CBUAETENbCTBYET O BbIXOAE
3a AnanasoH apxvBa.

MoxHO ocyLlecTBUTb ObICTPbIA Nepexod K HeobXxoAMMOW AaTe apXMBHOW 3anucu.
[nsa atoro npu BblAeneHHbIX AaTe/BpeMeHn (NpoCMOTP Npu U3MeHeHun Aatel) cnegyet
HaxaTb knasuwy BBoa. Ha akpaH BbiBOASATCS gaTta M Bpemsi, KOTOpble MopaspsgHo
MOXHO U3MEeHUTb. [10 OKOHYaHUM U3MEeHeHNs criegyeT HaxaTb knasuwy Beog.

[nsa BbIXoAa B rMaBHbIN 3KpaH MEHIO CrneAyeT HECKOSbKO pas HaxaTb KHOMKy MeHto.
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3.4 KoHTponb namepsieMbix NnapaMeTpoB

B npouecce pabotbl TB7 KOHTPONMPYET U3MEPSIEMBIE N pacCYUTbIBAEMbIE NapaMeT-
pbl Ha COOTBETCTBME AManas3oHy M3MepeHui a Takke (NpyM HeobxoaMMOCTW) Hanuume
ceTeBoro nutanHus. Mpu BbIXOAe NapaMeTpoB 3a AOMNyCTUMbIE Npeaernbl opMUpyeTest
koa HC, koTopbIil BbIBOAMTCS HA UHAMKATOP U 3anMCbiBaeTCA B apXuB.

dakT Hanuuna HC oTobpaxaeTcs B MPaBOM HUKHEM YINy 3KpaHa rmaBHOrO MEHIO B
Buae murawoLero coobuieHne «HC».

.11:07:04 Mpeaynpesaenne
-HHTOFM- o HAnKMYN N
APXMWBbI HC HEWTATHOR CUTYaLK K

Puc. 3.6 — Curhanusauyus o Hanndmm HC

C uenbio BbISICHEHMSA KOHKpeTHOro 3HadeHns HC TpebyeTca BONTU B NYHKTbl MEHIO
«TEKYWHME» nnn «APXMBbI» 1 nponuctate Bce mamepsiemble napametpbl. Kog HC
oTobpaXkaeTca HaMpOTVWB MHAMUMpYyeMoro napametpa. lNpumep wnHamkauum koga HC
npusedeH Ha pwuc. 3.7.

Tekywmneno TB1.TP
t= °C

Go=3.654mM3/u

Koa HC - Koa HC |

MpocmoTp Tekywmx napameTpoB  [pOCMOTP apXvMBHbLIX NapameTpoB
Puc. 3.7 — Npumep nHaukauum koga HC

||I1pumeqa|-me Kogpt HC B MeHto «MTOIM» He oToGpaxatoTtcs. ||

MepeyeHb KOOOB HEWTATHbIX CUTyaLUN:

«<» — 3Ha4YeHve napameTpa MeHbLLE MUHUMYMA;

«>» — 3HayeHune napameTpa GonbLle MaKCUMyMa;

«I» — OTCYTCTBYET HaNpsKEHUe NUTalOLLEN CETU UMM HEUCTNPABHOCTbL BOAOCHETYMKA
(pacxopomepa);

«#» — BennuvHa gucbanaHca macc npeBbilaeT JonyCcTUMbIN npeaen (otobpaxaerT-
cs1 Tonbko B MeHo «APXWB» anst napametpa dM).

34.1 Konmposnb mekyuwe2o pacxoda

Mpw yctaHoBke Tvna BogocyeTymka «MexaH.» 1 NpeBbILEHNN BXOAHOW YacToThl OT
pacxofomepa BenuumnHel B 2 'y (6onee Bbicokasi YactoTa NpuHMMaeTcs 3a Apebesr KoH-
TaKTOB repkoHa), popmmpyeTcsa kog HC «=>» 1 Ha MHAMKaTOp BbIBOAUTCS 3HAYeHWe pac-
xoga, cooTBeTcTByloLWee yactoTe 2 L.

Mpun ycTaHoBKe pexuma KOHTPONs ceTeBOro NuTaHus (paboTocnocobHOCTH) pacxo-
pomepoB (KoHTp. BC#HeT) 1 He nogknioyeHHOM curHane koHTpons (6onee nogpobHo
cM. n. 3.4.8), Ha NHAMKATOP BbIBOANUTCA PakTUYeCcKoe 3Ha4YeHne pacxoaa n otobpaxaeT-
ca kog HC «!» (oTcytctByeT nutaHme BC).

3.42 KoHnmponb memnepamypbi

KoHTponupyloTcs nsmepeHHble Tekyline 3HayeHus TemnepaTyp Ha COOTBETCTBUE
AvanasoHy. Ecnu sHaveHne TemnepaTypbl BbIXOAUT 3a@ yKasaHHbIA AnanasoH, TO B apxu-
Be dukcupyetcs kog HC «<» unu «>» 1 Ha nHamkatope otobpaxaercst «— — — ».

PacueTt macchl 1 aHeprum no Tpybonposogam Tp1+Tp3 npu Hanuuum HC onpepens-
eTCsl 3Ha4YeHMeM HacTpoeyHoro napametpa «KoHTp.t». BapuaHTbl npeacTaBneHns uH-
dhopmaLmm 0 TEKYLLMX U apXMBHbIX AaHHbLIX NpeAcTaBneHbl B Tabnuue 4.
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Tabnuua 4.
nanasoH Tekywme ApxuB
MapameT A KoHTp.t
P P KOHTpOns P 3HavyeHne| Kog HC | 3HaveHue Kog HC
CyeT.0T™M. - Y UMM SC» | — ——— | «<» nnm «>»
t1,t2,t3 0++180°C
C nopcr. ——— «<» UNn «>» | tO1+t03 | «<» unm «>»
tx 0+ +180 °C = ———  |«>umm«>» | txpgor. | «<» unm «>»
tHB -50++130 °C > R Y UM S» | ———— | «<» UNn «>»

MpumeyaHue: < — nboe 3Ha4YeHve

3.4.3 KoHmposnb pazHocmu memnepamyp

KoHTponupyeTcs pasHocTe TemnepaTtyp dt=(t1-t2). Ecnv 3HayeHue pa3HoCTV Temne-
paTyp MeHbLUe, YeM JonycTMmas BenuumMHa dtmin=2°C, TO Ha WHAMKATOpE 1 B apxvBe
dukcnpyetcsa kog HC «<».

Pacuet aHeprum no TB npu Hanuumn HC onpegensieTcss 3Ha4eHUEM HacTpPOEeYHOro
napameTtpa «KoHTp.dt». BapunaHTbl npeactaBneHvs nHdopmMaumm O TEKYLUKMX U apXuB-
HbIX AaHHbIX NpeacTaBneHbl B Tabnuue 5.

Tabnuua 5.
[OunanasoH Tekywme ApxuB
Mapavetp KOHTPONS KonTp.dt 3HayeHne | Kog HC [3HauyeHue Kog HC
Be3 nogcT. |Paktny. dt «<» daktny. dt «<»
dt dt < dtmin °C|{ C nopgcr. dtmin «<» dtmin «<»
CyeT.0TM - «<» - «<»

344 Konmponb daeneHusi

KoHTponupytoTca namepeHHble 3HadeHus gaenexdmin P1...P3. Ecnu 3HavyeHus BbIxo-
Aat 3a ananasoH —0,01-Pe < P < 1,01-Ps, To B apxue dukcupyetca kog HC «<» nnu
«>», @ Ha UHONKATOP BbIBOAUTCS COObLLEHNE «— — —». PacyeT macchbl U SHEprum ocy-
LLIeCTBSIETCA NO AOrOBOPHOMY 3Ha4veHuto aaenenns (Poor1+-Pgor3).

3.45 Konmponb «4acoeo20 mensa»

Mpu pacuyete YacoBoro Tenna MOryT BO3HVKHYTb CUTyauuu, KOraa MofyyYeHHbId pe-
3ynbTaT UM O4HO M3 CnaraemMbliX B pacyeTHoW hopMyrie CTaHOBUTCS OTpULLaTENbHBIM.

TB7 B 3aBUCMMOCTU OT 3HadyeHus napameTpa «KOHTp.Q», KOHTpONMpyeT AaHHY0 Cu-
Tyaumio U KOPPEKTMPYeT pe3ynbTaTt BbIYUCIIEHWN.

BapwaHTbl npeacTtaBneHns MHOpMaUumy B apxmMBax B 3aBUCUMOCTU OT 3HaYeHUs na-
pameTpa «KoHTp.Q» npeacTtaeneHsl B Tabnuue 6.

Tabnuua 6.
KoHTtp.Q 3HayeHne B apxuBe Kog HC
Het dakTnyeckoe 3HayeHre Q12 n Qr HeT
be3 noacr. dakTnyeckoe 3HaveHne Q12 n Qr «<»
C noacTaH. OTkoppekTMpoBaHHoe 3HaveHne Q12 n Qr. (Otpuuatens- «<n
HbIM pe3ynbTaTtam npuceanBaeTcs 3HavyeHue 0)
CyeT OTM. - «<»

3.4.6 KoHmponb yacoeoz2o o6bema

KoHTponupyeTca nsmepeHHoe 3HadyeHne obbema Mo kaxgomy us TpybornpoBoaoB Ha
4acoeoM UHmepeaise, Ha NnpeaMeT BbIXO[a 3a yCTaHOBIEHHble npedens! (Vmin n Vmax).
B 3aBucMmocTn OT 3HaveHus napameTpa «KOHTpP.V» (KOHTponb YacoBoro o6bema) u Bbl-
BpaHHOro pexxrMa KOHTPONS HanMyMsa CeTeBOro NUTaHWSA akTUBM3NPYIOTCS pasnuyHbie HC
no o6bemy 1 paccymMTaHHOW Macce.

BapwuaHTbl npeacTaBneHns nHopmaumnm B apxmeax B 3aB1UCMMOCTMN OT 3HAYeHUs na-
pameTpa «KoHTp.V» npeacrtaBneHsbl B Tabnuue 7.
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Tabnuua 7.
KoHTp.V Vbakrt=0 0<Vdakr<Vmin Vpakt>Vmax
3HaveHune [ Kog HC | 3Havenne | Kog HC | 3HadveHme [ Kog HC
HeTt 0 HeT Vpakt HeT Vpakt HeT
Bes nopacr. 0 «<» Vdpakr «<» Vdpakr «>»
C nopcr. 0 «<» Vmin «<» Vgor «=>»
C noact. u koHTp.U " 0 «<» Vmin «<» Vpor «>»
CueT oTMeHeH ~ 0 «<» VdpakT «<» | Voakt | «>»

H Mpwv NnponagaHuM CeTeBOro NUTaHUs B apxX1B 3anuncbiBaeTcs 3HaYeHe OroBOpHOro oGbema
(Voor) n kog HC «!». Mpu apyrux 3HadyeHusax «KoHTp.V» B apxuse dumkenpyetcs kog HC «!», a
:2;)HaquV|e 4YacoBOro o6bema 3ameHsIeTCs NpoYepkamu.

PacueT macchl 1 3Heprum ocTaHaBnMBaeTcs, B apxvse dumkcupyetcst ko HC «!». 3HayeHue ya-
COBOro 06beMa paBHO (haKTUHECKOMY 3HAYEHMUIO.

3.4.7 Konmponb pasHocmu Yyacoebix macc (QucbanaHc macc)

KoHTponb pasHocTn YacoBbix Mmacc npumeHsietcss TOJNIbKO ansa cxem namepeHuis, B
KoTopbIx napameTp dM paccuuTbiBaeTcs no pasHoctn dM=(M1-M2) (C=1, 2, 4 n 6).

KoHTponb HebanaHca mMacc NponM3BOAUTCS B KOHLE Yaca. ANroputMm KOppekuun 3Ha-
yeHurn M1 n M2 3aBucuT OT BblIOpaHHOro 3HayeHust napameTtpa «KoHTp.dM». JonycTtu-
Mas BenuynHa HebanaHca macc 3agaetcsa napametpoMm dMmax. Pabora TB7 npu pasnuy-
HbIX 3HaYeHusX napameTpa « KoHTp.dM» npounnocTpupoBaHa Ha puc. 3.8.

MpumeyaHne Koppekuun nogsepraroTcs TONMbKO apXmMBHble 3HaYeHns M1 n M2. 3Ha-
YyeHus o6bemoB V1 1 V2 3aHocsaTcs B apxuB 6€3 KOpPEeKTUPOBKU.

KoHTp.dM = HeT KoHTpons HebanaHca HeT. B apxvB 3anucbiBaloTCs U3MEpPEHHbIE 3Ha-
yeHusa M1 n M2. Kog HC He dpopmupyeTcs.

KoHTp.dM = Be3 noacT.1. Tonbko dmkenpyeTcs npesbilleHne (kog HC «#») oTpuuartens-
HOW pasHOCTU Macc Haf BenuumHol HebanaHca. B apxuB 3anucbiBaloTCs U3MEpPEHHbIE
3HaveHua M1 n M2.

KoHtp.dM = Be3 nopcT.2. Tonbko chukenpyetcs (kog HC «#») npeBbilleHne pa3HoCcTH
Macc no mMogynio Haz, BenuunHon HebanaHca. B apxmB 3anucbiBaloTCA M3MEPEHHbIE 3Ha-
yeHus M1 n M2.

KoHTp.dM = C noacT.1 lNMpy npesbilLeHnn OTpULaTENbHON PasHOCTU Macc Had BENUYNHOM
HebanaHca dpukcnpyeTcs ko HC «#» 1 B apxvB 3anmcbiBaloTCA U3MEPEHHbIe 3HaYeHNs
M1 1 M2. Ecnn pasHocTb Macc Haxoautcs B avanasoHe — HB<dM<O0, To apxuBHble 3Ha-
YeHUsi 3aMeHsTCA Ha cpeaHee 3HadveHne M1=M2=0,5-(M1+M2).

KoHTtp.dM = C noacT.2. Ecnu pasHocTb Macc Haxoautca B ananasoHe — Hb<dM<+HB,
TO apxvBHble 3HaveHnas M1 un M2 3ameHslOTCA Ha cpegHee  3HaYeHue
M1=M2=0,5-(M1+M2). B npotuBHom cny4ae cukcupyetca kog HC «#» n B apxus
3anncbiBaloTCst M3MepeHHble 3HadeHns M1 n M2.

KoHTp.dM -)-;GE ? +I-:|B dM=M1-M2= Pe:::g:g}_::::lm
HeT M uamep., kopa HC net NioBas
Be3 nogcT.1|M uzmep.+ ko HC «#») M usmep. OtkpbITan
Bes noacT.2| M usmep.+ kop HC «#» M namep. !M namep.+ koq HC «#» 3akpbiTan
C noact.1 |M usmep.+ kop HC «# » [V DR SENETTEY M usmep. OtkpeiTas
C noacT.2 |M uamep.+ kog HC «#» M namep.+ kon HC «#» 3akpbiTas

Puc. 3.8 — dopmupoBaHue apxuea B 3aBUCUMOCTY OT napameTpa KoHTp.dM
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3.4.8 Konmponb cemeeo2o numaHus unu pabomocrnoco6Hocmu BC

BbluncnnTtens No3BonsieT KOHTPONMPOBaTb HanMune CeTeBOro NUTaHNA Ha Pacxogo-
Mepax unu mHameBuayaneHylo paboTocnocobHocTb pacxogomepoB «[Mutepdnoy PCy,
BKIO4as KOHTPOSb LEeNOCTHOCTU fIMHUN CBS3N.

Cnocob koHTpons BblibMpaeTcs ycTaHoBKoWM napameTpa «KoHTp. BC» no kaxagomy n3
TpybonpoBoaoB TennoBoro Beoga. VICTOUHMK curHana KoHTporns 3agaeTcst BelbopoM na-
pametpa «[AOIM. UMI. BXOO-Ucnonb3s.».

Tabnvua 8 BapnaHTbl NICTOYHMKOB CUrHana KOHTPOss B 3aBUCUMOCTM OT HaCTPOMKM
[on.nvn.exoa

Mcnonb3oB Het KoHTp. ceTun Cuet umn.
) CurHan-us
KoHTtp. BC
Het HeT koHTpons | HeT KoHTpong | HeT koHTpons
CeTb 06U, PWR X12:1,2 PWR
Unaueng.«PC» X7...X9 X7..X9 X7..X9

MpumeyaHus

1. MNpu ucnonb3oBaHWM ANS KOHTPONSA NuTaHus pasbema X12 cnepyeT nogatb Ha
KOHTakTbl 1 1 2 (puc. 4.5) HanpsixeHne oT 10 go 16 B ¢ ogHoro 13 6rokoB NUTaHUs pac-
xogomMepoB. [laHHbIN cnocob pekomMeHOyeTCsi NPUMEHSTL B Criydae NoakmnioyeHus 6roka
NUTaHNA BbIYUCIIMTENS N PACXOAOMEPOB K pasHbiM ha3am unu asTomartam.

Bxoa KOHTponsi MMeeT ranbBaHMYecKyl pasBsasky. MakcumanbHoe 3HayeHue Toka
notpebnenusi He npe.bilwaeT 15 MA.

2. KoHTponb nutaHus vepes pasbem PWR (CMm. puc. 2.2) BO3MOXEH MpW Hanuuum
BHeLlHero 6noka nuTaHus BelumcnuTens. [aHHbIn cnocob KOHTPOMNsA pekoMeHayeTcs npu
NOAKIMIOYEHUN BbIYUCIIMTENS N PACXOAOMEPOB K OQHOMY aBToMarTy.

3. MHovBuayanbHbI KOHTPOMb PaboTOCNIOCOOHOCTY PacXo4OMEpPOB, BKIOHAs KOHTPOIb
LIeNOCTHOCTW FIMHWW CBSI3W BO3MOXEH TOMbKO MpW COBMECTHON paboTe ¢ pacxogomepamu
«Mutepcnoy-PCx». Mpn aToM BbIXOA pacxoaomepa A0MKEH UMETL pexnM « IHBEPCHBbIN.

Mpu oTcyTcTBUMM ceTeBOro nutaHus (BbIXOO4E M3 CTPOS pacxogomepa unu obpbise
nvHUK cBA3n) opmMmrpyeTcs Kof auarHocTupyemon cutyaumm HC «!» no o6bemy n mac-
ce no TpybonpoBoAam, Anst KOTOPbIX YCTAHOBIEH PEXUM KOHTPOSS.

HanbHenwmn pacyet macc, NoTpebrneHHoN 3Heprun u apxmMBMpoBaHue napameTpoB
BbINOHAETCH B 3aBMCUMOCTM OT 3Ha4veHus napameTpa «KoHTp.V» (cMm. n. 3.4.6).

HC no oTkntoyeHuto nutaHns opmmupyeTcsa npy NponagaHns KOHTPONbHOro Hanps-
XEHUS1 Ha BpeMsl He MeHee 2 MUH.

3.5 CepBuUcHbIe (hyHKUUN

MeHto «CepBuUc» npeaHasHa4YeHo Ans:
npocmoTpa uHcdopmauum o npnbope (Cepasrc—MHbopmaums o npubope);
HaCTPOWKN KOMMYHUKaLMOHHbIX nopToB Com1l n Comz2 (Cepsuc—KommyHukaLmm);
KOHTpOnA 3HayeHusi BxoaHbix curHanos (Cepsuc—Hanagka);
cOpoca cooepKnMMoro apxuea 1 UToroebix napameTpos (Cepsurc-Copoc apxmBa);
nepesoda BbluncnmTens B pexum nosepku (Cepsuc—llosepka);
nepexntoveHnst aktmeHon B[ (CepBuc—AkTmBHas b[);
NPOCMOTpa CTaTUCTVKK MO aHepronoTpebneHnto (Ceparnc—HepronotpebneHune);
npocmoTpa annapaTHbIX HeucnpasHocTen (CepBUc—Anmn. HENCNPaABHOCTK);
KOHTpons HanpsbkeHus 6atapeun (Cepsuc—Hanp. 6aTtapen).

Ons Bxoga B MeHw «CepBuC» crielyeT paspeLunTb CEPBUCHBLIN YPOBEHb MEHIO,
yaepxuBas He meHee 8 ¢ knasuwy MEHIO.
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3.5.1 MUugopmayus o npubope

[pw BXoAe B AaHHbIN MYHKT Ha 3KpaHe OT06pa)KaIOTC$| cBefieHnsa o I'Ipl/l60pe.
Moagens BelMUCAUTENRA l

TB7-02

AnnapaTHas Bcpovs AB 1.2 NB 1.0 [¢== MNporpamMMHan sepeua
3aB.HoMmep: 0123456 [+ 33B0ACKOA HOMED
KoHTponsHaa cymma MO web| KCMNO=D52E, KCH=7478 |[4m=s KOHTPONbLHAS CYMMa HACTPOEK

Pwuc. 3.9 — MHdopmaums o npubope
3.5.2 KommyHukayuu

Moppasgen npegHasHayeH anst HacTporikn Com-nopToB.
CkopocTb 0bMeHa Bbibupaetcsa B guanasoHe 1200...115200 k6ut/c.
HoctynHel npotokonel: Modbus RTU, Modbus ASII, PPP.

|| Mpumeyvanne [Mopt Com1l cooTBeTCTBYET MHTEPdECY RS232, Com2 — Ethernet. ||

>Modbus RTU
Modbus ASCII
PP

Puc. 3.10 — Hactporika Com-nopToB

MpumeyaHmne MakcumanbHas ckopocTb 0bMeHa no nHTepdency RS232 npu pabote
oT 6aTtapeu He 6onee 9600 k6GuT/c.
3.5.3 Hanaodka

B naHHOM NyHKTE OT06pa)Ka}0TCF| 3HavYeHUs BXOOHbIX CUrHANoB no KaXxxaomy 13 KaHarnos.
Homep KaHiﬂa BTqEHme napamMmeTpa

11=12,0 mA (1904)
Tok ==*11152"10,0 ma (1203)
- r
R1=129,230 oM (1234) |[ * KoaAdN

COI'IpOTMBJ'IeHME! -[ .....
R6=129,230 Om (1234)

YacToTa —b[ F1=1,275Mu N=123 4=m KONMUGCTBO UMNYMLCOB
F7=0,275TTy N=023

Puc. 3.11 — 3HayeHuns BXoOHbIX CUrHanos

||I1pumeqa|-me 3HayeHue yacTtoTbl F7 COOTBETCTBYET Aon. UMNyribCHOMY BXo4y. "

3.5.4 C6poc apxuea

[ns BeinonHeHus onepaumn CBPOC APXUBA Heo6xoaumo:

e paspeluunTb AOCTYN K HACTPOEYHbIM NapameTpam, HaXkaB KpaTKOBPEMEHHO Ha
KHOMKyY AocTyna (cMm. puc. 2.2);

e MepenTn Ha CepPBUCHbIN YPOBEHb MEHIO, YaepXnsasi He meHee 8 ¢ knasuwy ME-
HIO v ¢ nomoLLbio kKnasuLL unu BblOpaTb 1 BONTK (Haxxatnem BBO[) B
pasgen CEPBUC-CBPOC APXUBA,;

e KNaBuULLIAMYU @ unm @ noaTBepAnUTb HEOOBX0ANMOCTbL cOpoca «aa» 1 HaxaTb
knasuwy BBOM. [Ins oTka3a oT cbpoca BbIOpaTb «HET».
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PUKCALHA MIMEHNH

HAHAI%(A
DQHEPTONOTPEBNEH 5 g,
CEPOC APXWBA

AxTUB. BA: Bi & 25
> Hert @ Buifiop
1k

aeAcTBHNA

Boaspar ez (MeHIQ

CELEL T E] I

Puc. 3.12 — Cbpoc apxmBa

MpumeyaHue Onepauusi «KCBPOC APXUBA» 06HYNsieT TONbLKO COAEPKUMOE apxmBa
W UTOrOBblE AaHHbIE.
HacTtpolikn n cogepxumoe apxmBoB COObITUIN HE N3MeHSTCA!

MHdopmaums o dakte copoca apxmBoB (OUKCMPYETCS B apXMBe COObITUNA.

3.5.5 [loeepka

[nsa nepesoga Belumncnutens B pexxum MOBEPKA Heobxoammo:

e paspelunTb AOCTYN K HACTPOEYHbIM NapamMeTpam, HaxkaB KpaTKOBPEMEHHO Ha
KHOMNKy AocTyna (cMm. puc. 2.2);

e MepenTy Ha CEPBUCHLIN YPOBEHb MEHIO, yAeEpPXMNBas He MeHee 8 ¢ knasuwwy ME-
HIO 1 ¢ nomoLLbo KnasuL unm BbiOpaTh 1 BoNTM (Haxkatnem BBO[N) B
pasgen CEPBUC-NMOBEPKA,;

e KnaBuLLIaAMMU @ unu @ NnoAaTBEpANUTb HeoBXoaAMMOCTbL cOpoca «aa» N HaxaTb
knaesuwy BBOJ[. [1na oTka3a OT BbiOpaTh «HET».

Tun GaTtapen: AA

Yck. pexxnm: Boikn
NMoeepka: Bkn
1 = — O WH®OPM na 0 NPUEOPE
9 Buikn Monree eHne
Bosepat Ges @ . Bkn poA e L\
HIMEHHA m PeNcUMa NoBepki PUHCAUNA MZMEHHRA

Puc. 3.13 — BkroyeHue pexuma nosepku

Mocne BKkNoYeHUst pexxvma NoBEpKM:

— B BblYUCIUTEND 3arpyxaeTcsl noBepoyvHasi 6asa AaHHbIX;

— ycTaHaBsnueaeTcs Bpems xx:58:00.

@PaKT HaxoXOEHUSA BbLIMUCIIUTENSA B PEXMME MOBEPKM MOATBEPXKAAETCA MUraloLLuM
cvmBornom «[M» B npaBom BepxHEM yriy aKkpaHa.

Tun Gatapen: AA
Yck. pexum: Boikn

HMuaukaums pexuma
noeepKH

02.02.11 0143 H )

Puc. 3.14 — NHgukauusa pexuma noBepku
Mo OKOHYaHMM NOBEPKM BbIMUCIIUTENS HEOOXOOAMMO OTKIIOUUTL OAHHBIN pexum. [MNo-
cnegoBaTeNbHOCTb AENCTBUIA @aHanorMyHa BKIHOYEHMIO MOBEPKU.
Mpw BbIXOAE M3 NOBEPKU coaepkmmoe Tekylen Bl BocctaHaBnvBaeTcs.

BHUMAHMUE! TlNocne okoH4YaHUsi NOBEPKM HEOOXOAMMO YCTaHOBUTL AaTy U BpeMs U
coenate CBPOC APXUBA.

MpumeyaHune [Npu noBepke B aBTOMATUHECKOM PEXUME NepeBos BblYNCIINTENS B pe-
XXMM NMOBEPKM 1 BO3BPAaT M3 Hero, a Takke yCcTaHOBKa BPEMeHU 1 copoc
apxvsa npoussoaaTca ABTOMATUYECKMW.

MHdpopmauusi o pakte noBepkn OUKCUPYETCSI B apXmMBe CODLITUIA.
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3.5.6 AkmueHas B[]
Mopgpasgen npeuHasHaqu AN cMeHbl akTueHon BI.

SHEPTOI'IOTPEEHEHHE BBEAMTE NAPO/Nb SHEPronoTPEBNEHME
CEPOC APXI‘IBA 1111 CEPOC APXWUBA
: BA1 0: 602
n pf i AA
EII:() DUKCAUMA
Beoa HIMEHMHI Durcayun
HIMEHNH
1 ] Bmon
MNepexmouenne 6 Mepexnwouexue 6
"C naponen” "C poctynom™

Puc. 3.15 — CmeHa aktnBHon B[

MpumevaHune VismeHeHne Tekyuien Bl ¢ knaBuaTypbl BO3MOXHO MpU YCIOBUSX:
1. Vicnonb3osaHune B2 paspeweHo (YNPABIEHUE BO2—-
Ucnonb3oBaHune BA2-[a).
2. 3agaH cnocob nepekntoveHusi B «Bpy4yHyro».
3. PaspelueHa cmeHa B[] ¢ knasuatypsl (C naponem unm C gocTtynom).
4. Cxembl namepenni B TB1 n TB2 B2 He paBHbI HymH0.

Mpumeyvanue [Maponb no ymonyaxuio 11111.
YTeps napons npuBeaeT K HEBO3MOXHOCTU €ro BOCCTaHOBIEHUSA
6e3 obOpalleHust K NpousBoOAUTENIO.

MHpopmauusa o pakte cmeHbl B comkcnpyeTca B apxmee nameHeHms b.

3.5.7 AHepzonompebneHue

Moapasagen npegHasHaveH Ans BbIBOAA CNpaBOYHON MHGOpMaummn o Bpemern pabo-
Thl BBIMUCIIMTENS B PEXMUMaXx, BIUAOLLMX HA pecypc baTapeu:

e Hapa6. 6e3 Bl - paboTa Bblumcnutens ot 6atapeun (6€3 BHELLHETNO NUTaHNS);

e Pacyert. pec. 6aT. — pac4eTHoe Bpems ucyepnaHus pecypca 6arapeu;

e Hapab. gucnnes — anuTenbHOCTL paboTbl gucnnes;

e Hapab6.no cetn — paboTa no nHTepdecy.

Hapa6. 6e3BN : 14
Pacu. pec.6ar. :8789u4
Hapa6.ancnnes : 123y
HapaG.nocetn :32wu4

Puc. 3.16 — lHdhopmaums o paboTe BbluMcnMTens

4 MoparoToBKa K aKcnnyaTtauyuu

4.1 PacnakoBka

Mocne pacnakosku TB7 nomeLLatoT B Cyxoe oTarnnMeBaeMoe MoMeLLleHne Ha 24 yaca.
4.2 MecTo yCcTaHOBKMU U KpensieHne

Mpu BbIOOPE MecTa yCcTaHOBKM criedyeT yuuTbiBaTb, YTO AONyCcTUMbIMU Ans TB7 gaB-
nswoTcs paboyne ycnosusi cornmacHo nyHkTy 1.2.4. Hambonee GnaronpustHas Temnepa-
Typa oKpyXatowero sosgyxa ot 15 go 25 °C. B nomelleHun HegonycTMMo Hanuyne na-
POB KMCMOT, LLeroven, npumecein ammMmmaka, CepHUCTbIX U OPYrnX ra3os, BbI3blBAOLLNX
KOppOo3uto, a Takke HedonyCcTMMa KoHaeHcaums Bnaru.

MecTo ycTaHOBKM He AOMKHO pacnomnaratbesi BONM3NM cunoBbix kabenewn, anekTpo-
LMTOB, CBAPOYHbIX annapaToB W T.N., MHade TB7 cnedyeT 3aWUTUTL 3a3eMIIEHHBIM Me-
Tannuyeckum Kopobom.

KpenneHne ocHoBaHMA Kopryca MNpPOM3BOAUTCA BUHTaMU B 4-X TOYKaxX COrfacHo
puc. 4.1 (Npu CHATON KPbILUKE MOHTaXHOro oTceka) unu Ha DIN-peiky.
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Puc. 4.1 — Cxema kpenneHus kopryca TB7
4.3 MopkniovyeHMe BHELUHUX Lenen
4.3.1 O6wue mpeboeaHusi

BHUMAHME! 3AMPELLAETCA MPUMEHEHWE OATHWKOB, BbIXOL KOTOPbIX
CBASAH 3JIEKTPUYECKN C KOPIMYCOM (3EMJIEWN)!

OnameTp kabens, nponyckaeMoro Yepes kabenbHblii BBOA, AOMMKEH GbiTb 3—5 MM.
CeueHue NPOBOAHMKOB, MOAKIIOYAEMbIX K pasbeMam, AOSKHO 6biTb 0,12-0,5 Mm?.

Ecnu B paguyce fo 10 meTpoB oT TB7 1 NepBUYHbIX AaTYNKOB OTCYTCTBYIOT CUMOBbIE
NPOBOAHUKM C MHAYKTUBHOM Harpyskoi Gornee 1 A (TpaHcdopMaTopbl, CBapoyHble anmna-
paTbl, ABUraTenun) n NpoYMe UCTOYHWKM SMEKTPOMArHUTHBIX MOMEX, TO JIMHUK CBSI3U C
AaTyMKamu JonycKaeTcs NpokaabiBaTh HEAKPAHUPOBaHHLIMK KabensmMu.

Mpn Hanuunn BbieNepeYUCEHHbIX UCTOYHMKOB 3MEKTPOMAarHUTHbIX NOMEX FNHUU
CBA3N C AaTynkamm pekomMmeHOyeTCA BbIMOJIHATbL 3KpaHUPOBaHHbIMU kabenamu nmnbo

npokKnagbiBatb B MEeTalJIM4ECKUX pr6ax nnn metannopykasax. [1pu aTom Anga npoknag-
KW CUrHanbHbIX FIMHUA MOXXHO NPUMEHUTb obwun kabenb.

OKpaHbl kabenen OOMKHbI ObITb SNEKTPUYECKN COEAMHEHbI MeXay CobOW (TONbKO B

ofHOM Touyke) u obwmmM npoeoaom npubopa. [ns 3Ton Lenu ncrnonb3oBaTb KOHTaKThI 1
unu 4 pasbemoB X7, X8, X9.

3anpeLuaeTcs NpUcoeamHEHNE 3KPAHOB K MoObIM MOCTOPOHHUM LIENsiM, BKIOYas 3a3eM-
NEHVS 1 3aHyrneHus. CneayeT NpUMeHATbL Kabenu, uMmeroLmne U3oNALUI0 NOBEepPX 3KpaHa.

BHeluHune ycTponcTtea (MoaeM, KOMMbIOTEP), NOAKMN0YaeMble No uHTepdency RS232

OOIMKHbI MMETb 3alUMTy OT MMMYMbCHBIX NepeHanpskeHnn u nomex (rpo3osalumTy) c
nogcoeanHEHNEM K NIMHUM 3aLLMTHOTO 3a3eMIeHuS.

3awuTHOE 3a3emrneHne TB7 ot nopaxeHua 3NnekTpn4eCcknm TOKOM He TpeGyeTCﬂ.
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4.3.2 ModknryeHue mepmonpeobpazoeamedieli conpomueneHus (TC)

TC nogkntovaeTcs 4-x XunbHbIM kabenem anuHor o 500 M npu ycnoBuu, 4Yto CO-
NPOTUBIEHME KaXXaom xunbl kabens He npesbiwaeT 100 Om.

BapI/IaHTbI nogkntodeHnss TC B 3aBUCMMOCTU OT UCNOSTHEHNS MOKa3aHbl Ha puc. 4.2.

[ken]uens
® 4 | |sie
r ©3| U |gg|Te?

o3 24 ®2| U |&%

'; 4 BbIEOAA S 1 !

% [Kont[Uens

£ . O 41 | fss

g t o3 | U | Te?

2 9 22 ®2| U |==

E 3 BbIBEOAA © 1 l

3 [Kont]Uens KonT[Llens

§ ©4] | |ge ®4| | |ue
©@3 | U |sg|Ter ®3 | U |95 TBr7
®2| U |== I 2| U &%
@ 1] | 11

a) MopkntoveHne TC no 4-NpoBOAHON CxeMe ©0) MopkntoyeHne 2-x NpoBoAHbIX TC

Puc. 4.2 - BapuaHTbl nogkntodeHus TC

,D,OﬂyCKaeTCﬂ nogkntodeHne ogHoro TC Ha HECKOMbKO KaHanos namepeHmna temnepa-
Typbl TENNOBbLIMUCNUTENA.

MpuMeyaHue Cxema NoAknoYeHUst Ha puc. 4.2. 6 oTHocKTCA Tomnbko k TC ¢ Hepasb-
€MHbIM [BYXNPOBOAHLIM KaGenem.

|| BHMUMAHMUE! HapaiuuBaHve Hepa3beMHOro ABYXNPOBOAHOMO kabensi He gonyckaetcst ! ||

4.3.3 ModknroyeHue umMnysbLCHbIX Oam4yukoe (8030CcYemy4yuKos)
MMnynbcHble aTYmku NOAKMOYAOTCS 2-X XUIbHbIM kabenem anuHon o 500 m.

K vmnynscHomy Bxogy TB7 MOryT nNogknoyaTbCs YCTPOUCTBA C NUTAHMEM MX BbIXOA4a OT
TENNOBbIYMCINTENS (MACCUBHBIV TUM) UM OT COBCTBEHHOTO MCTOYHUKA (AKTUBHBIN TUN).

Onsa nutadna YNIbTPA3SBYKOBbLIX PACXOOOMEPOB BE3 COBCTBEHHOIO UC-
TOYHUKA MUTAHUA Ha BxogHbIX pazbemax X7, X8 n X9 npeaycMoTpeH creumnanbHbIv
KoHTakKT +U. CxemMa nogkntoyeHms Y3 pacxoaoMepoB NpuBeaeHa Ha puc. 4.3.

X7, X8, X9
WU — KoHT Len|

@ Bbix 5 |Bx2
06w, 4 | 06w

0 I 3 |wU

@ Brix 2 |Bx1
06w, 1 106w

Puc. 4.3 MNoakntoyeHne Y3 cHeTYMKOB C NUTAHUEM OT TEMSOBLIYNCIINTENS

MpumeyvaHne I'Ipvl NOOKNOYEHUN yNbTPa3BYKOBbIX pacXo4oOMepOoB K BblYUCIIUTESIO C
adBTOHOMHbIM NMUTaHMemM ncnosb3oBaTb 6aTape|o nutadna tuna D !
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4.3.4 ModkmoyeHue Gamyukos OaesieHusl
[aTynkn gaBneHus noaknoyaeTcs 2-X XUnbHblM Kabenem anvHon go 500 m.
PekomeHaoyemas cxeMa nogknyeHns 4aTYNKOB AaBEHUS:
Tp1 TBA1 | Kout | Uens
Bx1
Odw
Bx2
0o
Bx1
00w
Bx1
Odw
Bx2
0o

xX10

X10

X1

X1

2208y s *
e
Puc. 4.4 — TNprmep NoaKMYEHUS AAaTYNKOB AaBEHNS
,D,J'Iﬂ NUTaHNA OBYXNPOBOAHbIX I'I,D, paspellaeTca npuMmeHeHne oaHoro ©rioka nuTaHus.
BHUMAHME! 1. 0N NMUTAHUSA JATYMKOB OABMEHWSA HEOBXOAMMO WCMONb-
30BATb BHELUHUE TPAHC®OPMATOPHBLIE BIOKU MNUTAHUSA!

2. BANAPAIIIENIMBAHVUE KAHAJIOB M3MEPEHUA OABJIEHUA HE
OONMYCKAETCA!

X12

MpumeyvaHne I'Ipvl ncnonb3oBaHuKU He bonee OBYX OATYMKOB OaBlieHUA pa3peluaeTca
3anuTbiBaTb AaT4YnKM OT BG110Ka NUTAHNS BBIYUCTIUTENS.

4.3.5 [opsidok nodkso4YeHust

Pasbembl Ans nogknioYeHns BHELLHUX LIeNnen HaxoaaTCa B MOHTaXXHOM oTceke TB7.
Pa3melleHne pa3bemMoB U CXeMbl NOAKMOYEHNA AaTYMKOB MpeacTaBreHbl Ha puc. 4.5.
Mpun noctaBke TB7 oTBETHbIE YACTVN Pa3bEMOB YCTAHOBIEHbI.

[Mopsaaok noakmnoveHns Lenemn 4aTynkos:

e [lponycTtnTtb Kabenu Yepes repMoBBOAbI U pasaenaTb Ha anuHy 8...10 cm.

o 3auncTutb NPOBOAHUKN Kabenen, CKPYTUTb MHOFOXMWIbHbIE NPOBOAHUKN UMK
HapeTb KabenbHble HAaKOHEYHMKKN, BCTaBUTb B rTHE340 COOTBETCTBYIOLLErO pasb-
ema 1 3aKpenuTb BUHTOM.

Mpumeuanue MEPE] NPUCOEQVHEHVEM KABENENM K MPVUBEOPY HEOBXOOMMO
YBEANTLCA B OTCYTCTBUW PA3PLIBOB N KOPOTKNX 3AMBIKA-
HWW NPOBOOHNKOB CXEMb!!

e [lpucoeanHuTb OTBETHbIE YaCcTU Pa3beEMOB.
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Puc. 4.5.2 — PacnonoxeHne pa3beMOB 1M CXemMa NOAKNHOYEHNS 4aTYMKOB
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4.4 BBopa HacTpoe4HbIX NapamMeTpoB

[Nepen BBOOOM B 3KChnyaTauuio Heobxoanmo NPOU3BECTN HACTPOMKY TennoBblYUC-

NUTENS Ha KOHKPETHYI KOHMMrypaumo cuctemMbl TennocHabxeHus.

HacTpoiika TennoBbIMUCNUTENS BLINOMHAETCA NOMOLLbIO nporpaMmbl «TB7 KoHdu-
rypaTop». [MofHyl0 HaCTPOMKY UMM U3MEHEHUE HEKOTOPbLIX NapaMeTPOB MOXHO BbIMOSI-

HUTb BPYYHYIO Yepes3 CUCTEMY MEHIO B COOTBETCTBUM c M. 3.1.2.

BHUAMAHME! 3HaveHus HacTpoeyHbIX NapamMeTpoB pekoMeHAyeTcs cornacosaTb C Ten-
nocHabxaroLLen opraHMsaumen, npeasapuTensHo 0hopMmB B BUAE Tabnuuibl.

CdopmupoBath Tabnuuy C HacTpoeYHbIMU MNapaMeTpamy MOXHO B nporpaMmme

«TB7 KoHdurypaTop» 6e3 noaknoueHus k Belunciutento. [ns aToro Heo6xoammo:

1. BBectu B nporpammMe Heo6X04MMblE HACTPOEYHbIE NapameTpsbl.

1787 Konguryparop [ o=
@aiin  Bug Hactpofikn nporpammsi  Cripaska
2 CucTema
s OBumte | Tpyber1 3|
| TB2 fre vicn) €M 6, KT3=3, ®PT=0 [>»[cu [Cucrera = o> [kTa[@pT[ane | ar -
B2 (He 1cn) R v >> 0 TBHewuen 0 0 Ql2=Mi(hi-h2) HeT
Cepaiic 1 OTkpuTas 0 1 O12=MI{h1-h2)+cihZ-h. HeT
2 OTkpoTan |- 0 2 Ole=M2(hi-h2) HeT 4
3 OTKpEITaA 0 3 Q12=M2(h1-hZ)+dM(fl-h. HET
2P v 4 OTkpuTas 10 ate=M2(h1-h2) HeT
5 3akpoiTan 11 ole=MI{h1-h)sdMihz-h. HeT
t3 P3 W3 [ JakpulTaa 1 2 Q12=M2(h1-h2) HET
4 7 GaknnTan - 13 17 =M2Th1-h P bbb waT s
al I | & al i ] &
3apaTh NapaMeTpsl ||
YueT i N3mep the
( Vcrosbaosanvetc b (rpC) | Pxa Ma) Vieronsaopanue s
~KonTponk napareTpoe
KonTpons t KonTpons di dhirma (0-4%4)
KouTpons dt dtmin (rp.C) KonTpons O
L [ 2 (00 |

2. CoxpaHuTb HacTpoyiku B dpain Ans nocneayoLen 3annucu B Bol4McnNuTenb, a Tak-

e cchopMUPOBaTL OTYET O HACTPOWKaX.

£ TB7 Konguryparop [reE =]
Hacpoiikn nporpammesr  Cnpaska
KoHdurypupoBanue TB7 Koudmryparop
YcrarosnTb camsb | Pasnnsarhcesss  OciaHosaTe npouece
- TB2 (He wcn.) N N N . N
B2 (He vcn) OTKPBITE HACTPOMKI M2 CoaRNa | CoxpaH1TE HECTPORKK B Chakn | OTUET 0 HACTPOMKEX

- CepBumc B .
[NpEUMTET b HEET pOfKM 1z nprBope || SanWEETE HECT ROPIKKM B npKEop

1 CricTema
2 Cepeuc

\ | N \

3. PacneyataTb ot4yeT 0 HacTtpomkax. OT4eT O HacTpoMKax MOXHO BMOXWTb B Mpo-

€KTHYI0 JOKYMeHTauuto. I'Ipmmep oT4yeTa o HaCTpOﬁKaX npmeeaeH Hmnxe.
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OTYET 0 HACTPOREAX TB7-04/ECH=6DSZ/ (mara dopromposarssn 03032012 13:45:50)
DBupre

Cerezof ampec: o

n_opramzamon: 012345678
orozop: 276543210
[ac orzera: 23

Mara orsera: 25

Crcrena sarmom: cH

TepuonpenBp. - 1000

Non.mrar. Byon |HasHaweme Her
B[ EXz: Her

Hacepofms: ELL

Mapamery: Termozoi eeon 1 Temmeoi wEoR_2
ci: z o

ETa: o -

#0T: 1 -
Miq—r*—*—'_'—_&i*———__
Sem. tme: He w=u. -

Tpyba 1 Tpyba 2 Tpyba 3 Tpy6a 1 Tpyba 2 TpyBa 3
Bec spm. tm 1.0 1.0 — - — -

W (m3) 10.0 10.0 ——— I - —_

WuaE (m3) 100.0 100.0 - - - -

Vmon (m3) z0.0 z0.0 — I - —_

Tem BC SmexTpomE. SnemTpom. - --- - ---

Komrp-BC Her Her — - J— -

Paor (Ma) 0.08 o.0s5 —— - J— —
Pz {Mlla) - ——— - - R —

Prziu) - --- - --- - ---

[Mocne BBOAA HaCTPOEeYHbIX napameTpoB cnenyet BbINOJTHUTb onepauuto
CBPOC APXUBA (cwm. . 2.9).

4.5 Anpobauua pyHKLUMOHNPOBaHUSA

Mocne mMoHTaxa 1 BBoda 6asbl AaHHbIX HAaao yoeanTLCs B HOPMarnbHOM (OYHKLMOHMPO-
BaHUM y3na y4eTa. [nsa atoro credyeT nocrneaoBaTenbHO BIBECTU HA MHAMKATOP 3HAYEHUS
TemnepaTyp 1 06beMHbIX PacxofoB. MNpy COMHEHUSX B peanbHOCTU UX 3HAYEeHWI Nocneao-
BaTENbHO NPOBEPSIOT: MOHTAX LIENeii, HaCTPOEYHbIE NapaMeTpbl Ha COOTBETCTBME NacnopTy
[aT4uMKoB M OATUYMKOB Ha COOTBETCTBME MX nacnopTy. lNpu Hanuumm kogoB HC, cnepyet
YCTPaHWTb BbI3BaBLUYHO VX MPUYKHY, PYKOBOACTBYSICh MYHKTOM 5.2.

5 O6cnyxuBaHue Npu 3Kcnnyartayum

51 Mopsapok akcnnyaTtauum

B npouecce akcnnyataumu B3anmMoaencTeme nosib3oatens ¢ TB7 B OCHOBHOM CBO-
OUTCS K CYNTBIBAHUIO TEKYLLMX M apXMBHBIX NMOKa3aHW U BHELLHEMY OCMOTPY.
Mpun HeobxoaMMOCTY Takke NPOM3BOASAT:
® CMeHy CXeMbl U3MepeHuid (Hanprmep, 3MMHEN Ha NETHIO U HaoBOoPOT) — NP Hanu-
4y ogHon a3kl gaHHbIx BO1 nnu cmeHy 6a3 aaHHbIX — npy paboTe ¢ AByms B[I.
e [OAKIKYEHNE MOAEMA, KOMMbIOTEPa (B TOM YMCIEe M3MEHEHME 3HAaYEHUI CKOPO-
CTM obmMeHa) — 6e3 CHATUSI NITOMObI.

C ycTaHOBIIEHHON NEPUOLAMYHOCTLIO OAMH pa3 B 4 roaa NpoBOAAT NOBEPKY.

Mpy cHATWUK C 3KkcnnyaTauum Ha NoBepKy HeobxoaMMo 3adMKCUpOBaTL apX1BHbIE MO-
KasaHus, NOCKOMbKY B pedynbTate NoBEPKM oHn ByayT cTepThl M3 namsatn TB7.

5.2 YcTpaHeHue HewTaTHbIX CUTyauun

TB7 nmeet cucteMy anarHocTuku. [inarHoctuke noasepraroTcs:

e MapameTpbl cucTem TennocHabxennst TB1 n TB2;

e annapartHasl YacTb TEMMOBbIMUCNINTENS;

® Hanuume HanpsPKeHWs BO BHELLHeW anekTpoceTu, nutatowen BC.
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Onsa yctpaHeHua HC B cuctemax TB1 n TB2 npoBoaaT meponpusitusa no nposepke 1
yCTpaHeHMI0 BO3MOXHbIX NpUYvH. B nepByto oyepedb cnegyeT NnpoBepuTh:

e HapexHoCTb KOHTaKTOB Ha CTOpPOHe AaTtuuka n TB7;

e OO6pbiB, KOPOTKOE 3aMblKaHWE UNN 3aMblKaHUE Ha 3eMIT0 JIMHUK CBA3MK;

e CooTBeTCTBME NONSAPHOCTU CUrHana.

PekomeHgaumm no yctpaHexnuto HC npuBegeHbl B Tabnuue.
HC Cnoco6 ycTpaHeHus
[MpoBepuThb:
— CooTBeTCTBUE AaHHbIX nacnopta TC 1 3Ha4YeHNs HaCTPOWKK.
TemnepaTypa BHe |— LlenocTtHocTb YyBCTBUTENBLHOIO anemeHTa. ConpoTtusnexne TC
AnanasoHa name- |npu temnepatype 6nuskon 20 ‘C gomkHo 6bITb B Nnpegenax 107—
peHun 109 Om ansa 100N n Pt100 n 535-545 Om ansa 5000 1 Pt500.
— MNpaBunbHocTb NoakniodeHus TC k TennosbiuucnuTento (puc. 4.2),
obpallas BHMMaHWe Ha Homepa KoHTaktoB B TC n TB7.
[asneHue BHe [[MpoBepuTb
AvanasoHa usme- |— OyHKUMOHMpPOBaHWe Broka NUTaHWs AaTynKa gaBrneHust.
peHui — Hanvyme BbIXO4HOrO TOKa OT AaT4yuKa.

[NpoBepuTb
— OBOCHOBaHHOCTb 3HAY€HMWI YCTaBOK M NpaBubHOCTL BU.
— Hanuuune curHana ot BC.

O6bem BHe gua-
nasoHa ycTaBok

OTCyTCTBYHOT MNO-
kaszaHunsa V, M un Q
B apxuBe

MpoBepuTtb Hanmune kogos HC no ykasaHHbIM napameTpam. Mpw
HanM4nM KO4OB YCTPaHUTL NPUYMHBI UX BO3HUKHOBEHUS

MpoBeputb

— [ecTBUTENbHO N HET NOAMNUTKN CUCTEMbI TENNOCHabXeHus, a

s 3aKPbITON CUCTEMbI — HECaHKLIMOHMPOBaHHOIO Bogopasbopa.

— OBoCcHOBaHHOCTb 3Ha4YeHust yctaBku dMmax.

Tennosas aHeprus |[TpoBepuTb, YTO HET MOAMWTKM CUCTEMBI TENMOCHAGXEHNS 1 TeMnepaTy-
oTpuuaTensHa |pa Bogpl B 06paTHOM TpybonpoBode HUXe, YeM B NoJdatoLem.

Mposeputb

MepepbiBbl B 3nek- [— MimeeTcst i BO3MOXHOCTb HECAHKLVIOHMPOBAHHOTO OTKIMIOYEHWS NnTa-
Tponutannm BC  |Hua BC. [Ans ero nckroyeHns niioMbunpyoT pasbeMHble COeaNHEHNS

(kog HC B apxuBe |uenen nUTaHus, B TOM YucCre NoAKoYeHne brioka NnTaHns K anekTpoce-

«!») . MNpn HeobxoanMoCTn obecneyeHns HagexHoro anekTponutaHus BC
npuMeHnTb 6110k GecnepeboNHOro NUTaHMS.

HebanaHc macc
BHE [ManasoHa
yCTaBKM

HemcnpaBHocm B
TB7 OTFIpaBVITb Ha npeanpuaTne—n3roTtoBmuTeb.

6 TpaHcnopTupoBaHMWe U XpaHeHUe

TpaHcnopTupoBaHve TB7 crnepyeT npou3BoAWUTb TONBKO B YNaKkoBKE aBTOMOOWUIb-
HbIM, XENe3HOO4OPOXHbIM, aBUALMOHHLIM, PEYHBIM M MOPCKMM TPaHCMoOpTOM C obecne-
YeHMeM 3almTbl OT JOXAS M cHera. [pu TpaHCNoOpTMPOBaHUM OOSMKHLI COGnAaTLCA:
Temnepartypa okpyxatowiero sosayxa ot MuHyc 10 go 50 °C; oTHocuTenbHas BNaXHOCTb
no 95 % 6e3 koHaeHcauun Bnaru.

TB7 6e3 ynakoBKku O0MycKaeT XpaHeHWe B 3aKpbITbiX OTannMBaeMbIX XpaHUnuMLiax
npu TemnepaType oT 10 go 30 °C n oTHocuTenbHOM BnaxHoctn Ao 95 %. KoHgeHcauums
BNnaru He gornyckaeTcs.

XpaHeHue cnegyeT BbINOMHATbL Ha ctennaxax. CknagnposaHue TB7 gpyr Ha gpyra
He ponyckaeTcs. PaccTtosHue 0O OTOMUTENbHBIX YCTPOWCTB AOMMKHO ObiTb HE MeHee
0,5 M. Bo3gyx He gormkeH coaepaTb MbiNK, NApOB KUCIOT U LLENoYM, a Takke rasos,
BbI3blBaKOLLMX KOPPO3WI0. Mpn xpaHeHnn He TpebyeTcsa KoHCepBaLMK U 0BCRYXMBaHUS.
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MpunoxeHne A — Cuctema AMarHOCTUKM
OuarHoctupyemble cutyaumum B cuctemax TB1 n TB2

TB7 oTtobpaxaeT Ha nHgukaTope 1 coxpaHsieT B apxuse kog HC namepsiemoi Benu-
YnHbl. B Tabnuue B1 u B2 npvBeaeHbl COOTBETCTBUE MPUYNH BO3HUKHOBEHMS U kogos HC.

Tabnuua 61 — PacnosHaBaHne HC no ee kofy B TEKYLUMX NOKa3aHUSIX

BenununHa MpnynHa Moka3aHun Kon
Temnepatypa t1+t3 n t<0°C ——— <
tx t>+180°C - >
Temnepatypa tHB t<—50°C — =
patyp t>+130°C ——- >
P<-0,01PB ——— <
ONaenenue P1 - P3 P>101Ps —— S
Pacxog G1 - G3 F > 2"y npu «Tun BC» = MexaH. | CooTBeTcTByIOWee 2y | >
Pacxog G1 — G3 He nogkntoyeH koHTpornb cetn | akTmuyeckoe 3HadeHne | !
Tabnuua 62 — PacnosHaBaHne HC no ee kogy B YacOBbIX apXMBHbIX MOKa3aHUSAX
BenuunHa MpuynHa Hactponku MokasaHuna Koa
Temnepatypa t1, t<0 E'- Cder oTmeH. - -
t2unt3 munm ) Cyer ¢ nojgc. taor
(-]
Temnepatypa tx t>180°C - txpor <
munm
Temnepatypa tHB t<-50 - - >
mnn t >130°C
[aBneHne P <-0,01PB B
P1-P3 wmP > 101PB Paor
Bes nopacr,
CyeT OTMEHEH Vepakt
VdpakT > Vmax >
C nogacr., Vaor
C nogct. n koHTp.U
Bes noacr,
>
O6bem 0<Vdpakr<Vmin| g CyeT OTMeHeH Vepakr
V1,V1inV3 3 C noact Vmin <
Vdpakt = 0 x C nopcT. v KoHTp.U 0
OTcyTcTBMe KoHTp.V # C noact. n L
KOHTP.U
ceresoro KoHTp.V = C noact. n !
nuTaHuA KOHTP.U Vpor
= Bes noact.1 n
dM < - HB
Macca dM npu 8 C noner 1 ®dakTUy. 3HavYeHue | #
dM = M1-M2 dM< - HB urm g: Bes noact.2 n )
dM > HB x C noacrt.2
o Bes nopcr. ®daKkTn4. 3HavYeHune
Tennosas -3
=
aHeprus Q12* Q12<0 I C noacr. 0 <
* CyeT OTMEHEH -——=

* KoHTposib NPOBOAMUTCS AJ1S1 K&XA0ro criaraeMoro hopMyrbl Q12 1 npuceavBaeTcs
cnaraemomy 0 (Hynb) B Criyyae ero oTpuuaTesibHOro 3Ha4YeHus.
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MpunoxeHne b — NoaknwyYeHne BHEWHUX YCTPOUCTB

1 NogknioyeHne TB7 K kKoMnbIOTEpY No nHTepdency RS232C

Posetrka DB9F PoseTtka DBIF

RS232C 018 ) RS232C

02
-03:,7
08

2 MNopgknioyeHne TB7 kK mogemy
Posetka DBOF Bunka DBOM

MpumeyaHne [1na HopManbHOW paboThl MHTEpdeica RS232 HanpskeHe Mexay
koHTakTamu RTS u GND gomnxHo 6biTe B Nnpegenax +5,5...12B.

MpunoxeHune B — YteHne apxmBoB Ha SD-kKapTy

MNpumeyvaHue [Npu aBTOHOMHOM NUTaHWUKU BbluUcnUTeNs oT 6atapen AA pabota SD-
KapTbl HE NOAAEPXNBAETCS.

Mpu ycTtaHoBke SD-kapTbl B BbIYUCAWTENL CYHUTLIBAKOTCA BCE BUObI APXMBOB U
HaCTPOWKN BblYUCNUTENS. YCTAHOBKM AMana3oHa AaT apxuBoB He TpebyeTcs.

MonHoe BpeMs cunTbiBaHUS apxnBoB He 6onee 30 c.

Mpu 3anucu cospaeTcst Nanka ¢ HasBaHWEM AaTbl CYMTbIBAHUSA MO Yacam BblYMC-
nuTtens. IMNopT gaHHbIX € KapTbl B 6a3y AaHHbIX NporpaMMbl ApXMBaTOp BbINOMHAETCS
B MeHo «enctBua-UmMmnopTt AaHHbIX-TB7 U3 Hakonutens...».

YteHne apxXnBoOB Ha SD-KapTy BbINOJIHAETCA B Cﬂe,quOLLleVI nocnenoBaTeribHOCTU:
1. YcTaHoBUTbL SD-KapTy B BbluMcnutens. Ha MHOUKaTope NoABUTCA coobLLEeHnE:
O6HapyxeHa SD kapTta

- Beoa: ckauaTtk daiin
- MeHO: 0OTMeHa

2. HaxaTtb knaesuwy «Beog».
CkauneaHue chaina

He BeiHnmaiTe kapTy

|| BHUMAHUE! Bo Bpems 4yteHus apxmBoB, SD-kapTy He BbIHUMATb! ||

3. lNocne oKoHYaHWS CYUTLIBAHUS apXMBOB MOSBUTCS cooOLeHme:

CkavynBaHue panna
3aBeplWEeHo YCNEeWHo

Wsenexnte SD kapty

4. Haxatb knasuwy «MeHo» 1 BblHyTb SD-KkapTy.
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Mpunoxenne I' — Kapra 3akasa

AV TEPMOTPOHHK

3A0 «TEPMOTPOHWMK»: 193318, CaHkT —MNeTepbypr, ya. Bopowwnnosa, 4.2
Otgen npopax: Ten. 8(812) 326-10-50, e-mail: zakaz@termotronic.ru
Texnopaep:kka: Ten. 8(800) 333-10-34, e-mail: support@termotronic.ru

Monyyatens

Appec

TenedoH, dakc

Jata

Tennosbluncnutennb TB7
Kapra 3akasa

Mopgenb NHTepdeiic 2 bnok nutaHua batapen
Tennosblumcnutens TB7 I
01 0- HeT 0- HeT 0-AA
03 1- RS485 1-ectb 1-C
04 2- Ethernet 2-D
04.1

PekomeHgauwmm no Bbibopy cnocoba nutaHua Bnok nutaHua Barapes
1 Mopgenb 04, 04.1 + AA
2 Ethernet, RS485 + AA
3 [AucneTtuepusauma + AA
4 CeTeBble pacxogomepbl + AA
5 Y3 pacxogomepbl 6€3 nuTaHus — D
6 Y3 pacxogomepsbl 6e3 nuTaHus + C
7 Mopgenb 01-03 — C

Konuuecrso npubopos I:I wr.
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