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1. 0O630p ycTpoicTBa
1.1 NepeaHAa naHenb

BbicTpble  PYHKUMOHANbHbIE  KAaBULUU
O6uwme PpyHKLMOHANbHDBIE KNaBuwK | (cnepsa HaxXmuTte Knasuwy Shift, aanee
OCTa/IbHble KHOMKM)
ON Knasuiwa BKAtOYEHUA Shift + 1 BK/A/BbIKN  MPOBEPKM  Ha
BK/1/BbIKN KOpOTKoe 3aMblKaHUe
(HaxkmuTe KHONKy 1, yTObbI
BK/IHOUMTL/OTKAOUUTD
noAcBeTKy)
CC MNepexopa B peXmnm Shift + 2 BKA/BbIKA NpPOBEpKMu
noctoAHHoro ToKa (CC) wm BHYTPEHHero
HaCTPOMKa NapameTpoB TOKa CONpOTUBNEHUA (HaxkmuTe
KHOMKY 2, 4TOObI
BK/IHOYNTL/OTKNOUNTD
noAcBeTKy)
cv Mepexopn, B permm Shift + 3 BKA1/BbIKA NpPoBepKn
MOCTOAHHOIO  HaMNpAMKeHUs b6atapen (HaXKMUTE KHOMKY
(cv) n HacTpoWMKa 3, YTObbI
napameTpoB HanpsKeHUs BK/IHOUUTb/OTKAOUMUTD
noAcBeTKy)
cw MNepexopn, B pexum Shift + 4 BKA/BbIKA NnpoBepKu
NOCTOAHHOM MOLLHOCTH 3aWMTbl OT  CBEPXTOKOB
(CW) n HacTpoliKa (HaxkmuTe KHonKy 4, 4yToObI
napameTpPoB MOLLHOCTH BKIHOYNTL/OTKNOUNTD
NoACBETKY)
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CR MNepexop, B Shift + 5 BKA/BbIKN  AMHAMWUYECKOTO
peXMm Tecta (HaXXMuTe KHOMKy 5,
NMOCTOAHHOIO 4yTObbI
conpotusnexHma  (CR) " BKOYNTL/OTKAOUNTD
HacTpomKa napameTpos NnoACBETKY)
COMNpPOTUBNEHUA

Shift KHonka Shift Shift + 6 BKk/A/BbIKN  NpoBepKM Mo
CNUCKY (Ha»XKMWUTE KHOMKY 6,
yTObbI
BKIHOUUTL/OTKNOUMUTD
noAcBeTKy)

Menu Mepexod B MEHIO HACTPOMKN Shift + 7 BKA/BbIKN  CPaBHUTENbHOTO
Tecta (Ha*KmMuTe KHOMKy 7,
4yTObbI
BKOYNUTL/OTKNOUNTD
noAcBeTKy)

u [ecaTnuHbIli pasgenutens Shift + 8 Mepexos K  HacTpolike
napameTpos

: MNepekntoyeHne Shift + 9 CoxpaHeHue HaCTPOMKM

MeX napameTpos
ay
napameTpamm BAE€BO-NPaBo
‘N YBennyeHue nnu Shift+0 Ypannto pesysbTaTtbl
yMeHblleHne  BblbpaHHOro $YHKUMOHANBHOIO
3HavyeHusA nnm TECTUPOBAHUA
nepekntoyeHme
MeXK
ay
napameTpamu BBEPX N BHU3

Enter MoaTBepKaeHMe onepaunm Shift + MpnocTtaHoOBKa
TeCTUPOBAHUA (HaxkmuTe
KHOMKY , yTOobbI
BKIHOYNTL/OTKNOUNTD
noACBETKY)

Esc Ha3zan/Bbintn/OTMEHUTb Shift + CV Bkn/Bbikn  LED  pexxuma
(HaxkmuTe KHonKy CV, 4To6bI
BKJHOUYNTb/OTKNHOUUTD
noACBETKY)

Mpoune KHONKK U CBETOBbIE MHAUKATOPbI

(NG) Mnoxon pesynbTat Mnoxolt pes3ynbTaT TecTa,

— Tecta (HIGH)1A npesbilleHne BEpPXHero

(MHAMKaTOP rOPUT KPACHbIM) npeaenbHOro 3Ha4YeHus
(MHAMKaTOp ropuT 6enbim)
5
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(GO)

TecTupoBaHue

HO ycnewHo
roput 3ef|eHbIM)

nponae
(vHgMKaTOp

| (Low)

Mnoxoi pesynbTaT TecTa,
3HaYeHME MEHbLLE HUXKHErOo
npeaenbHOro 3HayeHus
(vHAnKaTop roput 6enbim)

CV CR CW Batt List

Ovcnnen:

B cpegHem pAagy NOKasaHbl 3HaYeHUA HanpAaXeHumAa n Toka

Dyna Recall EXT Trig

Sense Error Rmt Lock Shift

B HUXKHEM paAdy cieBa HanpaBo OTOBPAXKaTCA: U3SMEPEHHAA MOLLHOCTb - OTMETKA 3aLLUUTbI

(OT/OV/OP) — ycTaHOBNAEHHOE 3HaUYeHMe Harpy3Ku

3HayeHMe CMMBONOB_B BEPXHEM pPAAY:

- OFF: Harpy3Ka OTK/It04eHa;
- CC: peXX1Mm NoCTOAHHOrO TOKa;
- CV: pexnm noCToOAHHOIo HaNpAXKeHus;
- CR: peXXmMm NoCTOAHHOrO CONPOTUBAEHUSA;

- CW: peMm NOCTOSHHOM MOLLHOCTY;

- Batt: pexknm npoBepKM akKYMynAaTopa;
- List: TecTMpoBaHue No CAuUCKYy;
- Dyna: peXxum aAMHamMmn4ecKoro TeCTUpOBaHUs;
- Recall: 3arpy3ka npegplayLwmx napameTpos;

- EXT: ypaneHHoe ynpasneHue;
- Trig: BHewWHWI Tpurrep;

- Sense: BK/II0YEHO ANCTAHLMOHHOE N3MepeHUe HanparKeHua
- Error: ownbka;

- Rmt: ynpasneHue sHewHum MO c MK

- Lock: KHONKM 3a6/10KMpPOBaHbI;
- Shift: akTMBHa BTOpan GyHKLUMA KHOMOK.

KUNKIN
Cepua KL5200

MHCTPYKUMA Mo aKcnayaTauum



1.2. 3apgHAA naHenb

Harpy3sku cepun KL5200 ocHaleHbl BXoAHbIM pasbemom AC ¢ nepekatoyatenem 110AC
/220AC.

Bbibop BxoaHoro npegoxpaHutens: 110 VAC = (1 A 250 B) 220 VAC = (0,5 A 250 B)

— o @BxoaHoi
Y —] pasbem ACc

OO
II 3
i @ 9—KOHTaKTH;|e 1
BXO/IHbI€ U BbIXOAHbIE @ MNepekntoyatenn ®@Pazbem COM
pasbembl 110V/220V

TaK»Ke MOXHO MCNONb30BaTb NepeKatoYaTenb AN1A BbIbopa BXOAHOrO HAaNPAXKEHUA :

Koroa nepekntoyaTtenb ycTaHOBAEH B nonoxeHue 220 B (Ha nepekntoyatene otobpaxkaerca
3Ha4oK 220 B), nepemeHHbIN ToK 220 B ;

Koraa nepekntoyaTtenb ycTaHoBAeH B nonoxeHue 110 B (Ha nepekntoyatene otobpaxkaerca
3Ha4oK 110 B), nepemeHHbIN ToK 110 B ;

MprumeyaHue: B uenax cobntogeHns 6esonacHoCcTn K Bo M3berkaHne noBpexaeHna npubopa, npu
HeobXo0AMMOCTN 3aMeHbl NpPeaoXpaHuTensa, NMHo nepeKkNtYeHNsa BXOAHOTO HanpsaxXeHusa, HeobxogmMmo
OTKNHOUNTb NpMbOP OT ceTw.

9-KOHTaKTHble BXOAHbIE 1 BbIXOAHbIE Pa3beMbl, C/IeBa HanpaBgo:

VSENSE+

VSENSE-

D+_IN

D-_IN

D+D-GND

TRIG_IN

PASS_OUT

FAIL_OUT

OUT_GND

KoHKpeTHble onpeaeneHns Bcex pasbemMos:

VSENSE+, VSENSE-: 3TOo BXOAHble pa3bembl U3MepAeMOro Hanps:KeHus npu Bblibope pexmma
AVCTaHUMOHHOTO nsmepeHuna HanpsaxeHus (Voltage Remote Sense). Ecan B meHto B.config napametp VSENSE
PORT vycraHoBneH Ha BACK, aTm paBa pasbema HeobXoAMMO MOAKAYUTD K MONOMNKUTENBHOMY W
OTPULATE/IbHOMY BXOAY M3MEPSEMOro Hanps)eHua. B npoTMBHOM cnyyae oTobparkeHue M3MEepPeHHOro
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Hanpsa)KeHna byaeT HEeTOYHbIM MAKM paBHO HyAto. Ecnn napametp VSENSE PORT yctaHoBneH Ha FRONT, aTtu
pa3beMbl MOTYT OCTaBaTbCA HEMOAKAOYEHHbBIMMU.

D+_IN, D-_IN: 9T1 aBa pasbema UCMo/ib3yrTcA A4/ U3MEPEHMA BTOPOrO U TPETbEro HanpsaxXeHuin. OHu
NoAXOAAT ONA M3MEPEeHUA HanpaxeHua Ha noptax D+ wm D- y ycTpoicts, noapepKuBatowmx 6biCcTpyto

3apALKY.

TRIG_IN n OUT_GND: MNpu nogaye nNONOKUTENbHOro HanpaxeHna 5 B Ha pasbem TRIG_IN
oTHocutenbHo OUT_GND, 3anyckaetca Harpy3sKka (Load ON) mnu apyrume akTMBMPOBAHHbIE chneumasbHble

OYHKUMN.

PASS_OUT, FAIL_OUT: 3TM pasbembl NpeaHasHayeHbl O0A BblBOA4A COOTBETCTBYHOLWMX CUTrHAMOB
pe3ynbTaToB TECTMPOBAHMA MPU BbINOAHEHUU GYHKUMIA TECTUPOBAHUA MO CMNUCKY MAM CPaBHUTENbHOTO
TeCTUPOBAHUA. TUN CUrHANa — OTKPbITbIN KONNEKTOP TPaH3UCTOPA.

KUNKIN MHCTPYKLMA NO 3KCcNayaTauum
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2. BeepeHue B GpyHKLMUM

Cepwusa Harpy3oK KL5200 umeeT pasnunyHbie GyHKUMM M NapamMeTpbl, KoTopble Heobxoammo

HaCTPOUTb B MEHIO. Ecan HaCTpOVIKM BbIMOJIHEHDbI

HEKOPPEKTHO, 3TO MOXET npuBecTn K

HEBO3MOXHOCTU MCNONb30BAHUA YCTPOMUCTBA MM HenpaBuabHOW paboTte dyHKUMW. Moxanyncra,

BHMMATE/IbHO O3HAaKOMbTECb C MOAPOOHLIM OMUCaHUEM MEHI0 U QYHKUUN HUXKe,

MCNo/ib30BaTb Harpysky 6osee adpdpeKkTUBHO.
OnucaHne meHto: Haxmute KHoMKy Menu, 4Tobbl BOWTM B MeHI. CTPYKTypa MEHH
npeacTas/eHa B cneaytolemn Tabavue:

yTObBI

OcHoBHOE MoameHto JAvanasoH OnucaHue pyHKLUUMN
MEHI0 3HaYeHui
A.1 ADDRESS 1-199 Appec ycTponctea gna ceasu c MK
Azpec ycTpouncTsa
A.2 BAUDRATE B 6ut/c
CKopocTb 06MmeHa 2400/4800/9600/19200/38400/57600/1
15200
A.3 Pexxum pabotbl | OFF LINE Pexknum oTkntoueH
c Heckonbknmu | MASTER Pexxnm nossonaetr noaKN4aTb
npubopamm HECKOJ/IbKO YCTPOMCTB, OANH U3 KOTOPbIX
BbICTyNnaeT B  KayecTBe  BeAyLLeN
HarpysKM, a ocCTanbHble B KayecTse
BeAOMOM Harpysku. Pabota npubopos
CUHXPOHU3MPYETCA 4Yepe3 MNopT CBA3M.
YcTpoiicTBo paboTaeT B pexume
BeayLero npubopa
SLAVE YcTpoiictBo abotaetr B  KayecTBe
A. SYSTEM Begzmoro npmgopa
CuctemHble
HACTPOMKIA A4 3arpyska | ON Mpwn BK/IOYEHUN aBTOMATUYECKU
npeablaywmx AKTMBUPYIOTCA  NapameTpbl, KoTopble
napameTpos OblNM aKTUBHbI A0 NOCNEAHErO
BbIKNOYEHUA
OFF HarpysKa BbIKJOYaeTCA NPU BKAKOYEHUN
NUTAHMA
A.5 3BYK HaxkatuA ON 3BYK Ha*KaTuA KHOMOK BKJIHOYEH
KHOMOK OFF 3BYK Ha*KaTMA KHOMOK BbIK/OYEH
A.6 NoaceeTka 1-100 HacTpomKka ApKoCTM  NOACBETKM B
AmanasoHe 1-100
1.7 Naponb 0, 1-9999 Ecnan 3HayeHue yctaHoBneHo He 0, OHO
ncnonb3yeTca KakK naponb ana
6/10KMPOBKU KNaBmaTypbl.
Echn  3HayeHue yctaHoBneHo Ha O,
KnaBumaTtypa pa3baoKknposaHa, M Naponb
He TpebyeTcs.
B. CONFIG | B.1 MNopT gatymKa FRONT Mpwn aBTOHOMHbIX n3MepeHmax
HacTponkn | HanpsaxeHua MCNONb3YOTCA KOHTAKTbl Ha NepegHen
GYHKUNI naHenu
9
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HapacTaHuMA TOKa

BACK Mpwn YAANeHHbIX n3mepeHmax
ncnonb3ytotca KoHTakTbl SENSE+, SENSE
Ha 3aZ4Hen NaHenn
B.2 BxoaHoe | 0-150 B Ecnn  BxopAulee HanpAXeHWe HUXKe
HanpaxeHue YCTaHOBAEHHOTrO 3Ha4YeHus, BXOA,
HarpysKkum ABTOMATMYECKM OTKAOYAEeTCA
B.3 CkopocTtb | 0.1-499.9 A/mc CKOpOCTb HapacTaHMA TOKa B perKume

cTabunmsaumm ToKka (CC). orga Harpyska
BK/IOYAETCA  MAM  3HaYeHWe  TOKa
yBEAMUYMBAETCA, TOK HarpyskuM He
nepekntoyaeTcs MIHOBEHHO Ha
3a4aHHOe 3HauyeHuWe, a nocTeneHHo
YBE/IMYMBAETCA C YKa3aHHOW CKOPOCTbIO
[10 AOCTUXKEHUA YCTAHOBNEHHOIO
3HaYeHus.

B.4 CkopocTtb
CHUMXEeHUA TOoKa

0.1-499.9 A/mc

CKOPOCTb CHUMKEHUS TOKa B pexmme
cTabunmsaymm Toka (CC). Koraa Harpyska
OTKNIOYaeTcA WMAM  3Ha4YeHue  TOKa
yMeHbLlaeTcs, TOK He nagaer
MFHOBEHHO, @ NOCTENEHHO YMEHbLLAeTCA
C YKa3aHHOW CKOPOCTbIO 10 AOCTUNKEHUA
YCTaHOB/IEHHOMO 3HAYEeHMUA.

B.5 LED MODE

Pexknum TeCTUpoBaHMA cBETOAMOL0B

B.6 CV LOOP SPEED

FAST/LOW

CkopocTb peakuumn B pexkume CV. FAST —
BbICOKaA cKopoctb, LOW — Hu3KaA
CKOpOCTb

B.7 Cbpoc K
3aBOACKMM
HaCTPOMKam

YES

Mpwn nogTBepxAeHUN KHonkon ENTER
BCe napameTpbl OyayT cOpoLLeHbl K
3aBOACKUM 3HaYEeHMAM

D.1 HanpsaxeHue
paspaga

0-1508B

MpM  [JOCTUNKEHUM  YCTAHOBNAEHHOTO
3HayeHuA BXOA, aBTOMaTUYECKM
OTKNIOYAETCA (MM aKTUBUPYETCA PEXUM
paspaAa C NONOBMHOM CUAbI TOKA, eCN
OH BK/IIOYEH)

D. BATTERY
TecTnposaH
ne
akkymynato | D.2 Pexnm
pos paspaga c
NONOBUHOM  CWAbI

TOKa

ON/OFF

Mpy  BKAOYEHHOM
HanpsaXeHue

YHKUMK,  ecam
H6aTapeun Bnepsble
onyckaetcsa HUXe KOHEYHOro
HanpsXeHus paspsga, Harpyska
nepekntoYaeTca Ha paspas C
NONIOBUHHBbIM TOKOM. 3TO BbI3bIBaeT
HeboNblWOe YyBeNMYEHME HAMPAXKEHUA
6aTapen [0 YPOBHA BbllEe KOHEYHOrO
HanpsaXXeHus paspaga. Korga
HanpAXeHWe CHOBA CHUMKAETCA HUXKe
KOHEYHOro 3HaYeHus, Harpyska
MOJIHOCTbIO OTK/IFOYAETCA, 3aBEpPLUMB

paspaa.
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3Ta dyHKLMA No3BoAAET Hosiee NONHO

pa3paAguTb OCTaTOYHYIO 3Hepruo
6aTapem.
D.3 EanHnupl EmKkocTb aKKymynaTopa MOXKeT
€MKOCTH AH/WH oTobparkaTtbca B AH (amnep-yachbl) unu B
aKKymynaTopa WH (BaTT-4acbl)
ONE ALARM OAWH 3BYKOBOW CUTHAN
LAST ALARM HenpeprBHbIVIU 3BYKOBOW CWUrHan Ao
HaaTuna nobon 13 KHoNokK
D4 [Nevicteua Ha 3agHelt naHenn akTMBMPYETCA CUTHaN
nocne paspaga PASS, KoTopbiit cbpacbiBaeTcs B Havane
LEVEL OUT HOBOrO  UMKNa  TecTupoBaHus (B
HaCTOALLEN Cepum TeCTepoB OTCYTCTBYET
BbIXO4, A/1A 3TOrO CUTHANA)
E.1l YcTaHaBAMBaeT BepPXHUN npeaen
MakcnmanbHoe 0-150B HanpAaXkeHuA. [pu NpesbIEeHNN I3TOro
HanpaXeHue 3HAYeHUA paspaL NpeKpalLaeTcs.
YctaHaBnunBaer HUXHUI npegen
ot | g1ggy | P o g s
HanpaXeHue
MOJIOBUHHbIM TOKOM aKTUBMPYeETCSA (ecan
BK/IIOYEHA).

E. E3 YcTaHaBAMBaeT BEPXHUIM Npeaen ToKa.
COMPARE | - . MpW NpeBbILeHNN 3TOrO 3HAYEHNA
ABTOMATUY MakcumasnbHbin 0-60A AKTMBUPYETCA pPa3pAsL C YETBEPTLIO OT

TOK
eckoe MaKCUMa/IbHOTO TOKa (€C/IN BK/HOYEH).
TECTUpOBaH YcTaHaBAMBAET HUXKHUIA Npeaen ToKa.
ne E.4 MUHUManbHbIM 0-60 A Mpu LOCTUKEHUN 3TOFO 3HAYEHUA TeCT
TOK pa3paaa 3aBepllaeTcs, U pa3gaeTca
KOPOTKWNIA 3BYKOBOW CUTHAN.
NO ALARM HeT curHana
DI--DI--DI MOCTOAHHbIM NOBTOP CUrHaNa
E.5 CurHan Dl------ HenpepbIBHbIM cUrHan
onoseLeHns AKTUBMPYETCA CUrHaN Ha 3aZHeN NaHenm
LEVEL OUT (B HacTOALLEN CepumM TecTepoB
OTCYTCTBYET BbIX0Z, 4151 3TOrO CUrHana)
E DYNAMIC F.1 LEVEL A CURRE 8-32 ,\A,\C _ TOK, ypoBeHb A
OnHamunuec | F.2 WIDTH A TIME 95.99 c Bpemsa gna yposHa A
®0€  F3LEVELBCURRE | 0-60 A TOK, ypOBEHb B
TEeCTMpOBaH
ne F.4 WIDTH B TIME 8'90_39’“5 ) Bpems 418 ypoBHs B
G.1 LOAD LIST 1-19 3arpy3Ka u coxpaHeHue ao 19 ¢aiinos co
G CNUCKaMM LWAros gnsa TeCTMPOBaHMUA
AUTO- G.2 G.20 1-19 Bbibop daiina ana pesakTtMpoBaHua
LIST Penak- SELECT
TUpo- LIST
10
KUNKIN MHCTpYKLMA No aKkcnayaTaumum

Cepua KL5100




KUNKIN
Cepua KL5200

BaHue G.2 1-49 YcTaHoOBKa ymcna waros ana
¢dannos |1 peaakTupyemoro ¢paina
LIST
LENGTH
G.22 KEY ON Tect 3anyckaetca KHonkon ON wu
TRIG AUTO BbINONIHAETCA A0 KOHLUA
MODE VIN TRIG TecT 3anyckaeTca nMpu nNpeBbllEeHUN
Pexxum | AuTO NOPOroBOro HanpAXeHua
Tpurrep
a  onm EXT TRIG TecT 3anyckaeTtca npu nogaye cterana
aanycka AUTO 3anycka Ha nopt TRIG Ha 3agHen naHenun
TecTa W BbINONHAETCA A0 KOHUA
EXT TRIG Mpn nogaye curHana 3anycka Ha nopT
STEP TRIG Ha 3aHel naHenu BbINOHAETCA
TONbKO 1 war Tecra
G.23 CONTIOUNS be3 ocTaHOBKM (TECT 3aLMKAEH)
STOP
MODE FAIL STOP TecTupoBaHue npekpalaerca npwu
Pexunm 06HapyKeHMM HeUCNPaBHOCTU
Tpurrep | END HOLD TecTupoBaHne  3aBepluaeTcA nocne
a pna BbIMO/IHEHMA BCEX LLArOB U COXpaHAeT
OCTaHO COCTOAHWE Ha nocnegHem Lware.
BKU END RESET TecTupoBaHuve  3aBepliaeTcA  nocne
TecTa BbIMONHEHMA BCEX LWAros, nocsae 4ero
YCTPOICTBO BO3BPALLAETCA B COCTOAHMNE
XONOCTOro XoA4a.
G.24
SET ALL
IS-|T31Ec$po Hu(jgﬂrip 1-49 Bbibop wara gns pegakTMpoBaHua
MKa
BCex
waros END KoHeu, Bce ¢aiinbl ONKHbI 3aBepLUIaATbCA
KomaHgaoi END
COMP IL MWHMManNbHbIN TOK
IH | MaKcumanbHbI TOK
VL | MUHMManbHOe HanpsaxXeHue
VH | MaKkcumanbHoe HanpaxKeHue
PL | MMHMManbHaa MOLWHOCTb
Bbibop PH | MakcumanbHas MOLLHOCTb
byHKUM RL | MUHUManbHOE conpoTuBaeHMe
" RH | MaKkcmanbHoe conpoTtusieHue
DELAY | 3apeprkKa
LOAD CC | Pexum ctabunusauymm toka CC, ¢
YCTaHOBKOW 3HAY€HMs TOKa
CV | Pexxum cTabunusaumm
HanpaxeHua CV,  ycTaHOBKOM
3HaYeHMNA HaNPAXeHUA
11
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CW | Pexxmm ctabmnnmnsaymm moLLHOCTH
CW, <« yCTaHOBKOM 3Ha4YeHwus
MOLLHOCTH
CR | Pexxum cTabununsauymm
conpotueneHus CR, c ycTaHOBKOM
3HaYeHNA CONPOTUBAEHMA
SLEW UP | CKOpOCTb M3MEHEHMA TOKa
DN
G.25 DISABL | OTKnto4eHo
WHEN E
OUTPUT
Korpa BbiBoautb | WHEN | CMrHan B KOHUe KaXgoro wara
CUrHan STEP
WHEN | CurHan nocne BbINOJAHEHMA BCEX LWAroB
END
G.26 OUTPUT | ALARM | Npun oTpuuaTesbHOM pesynbTate
TYPE cpabaTbiBaeT 3ByKOBOM CUTHAN
Tun BbIxoAa PULSE Mopgaya MMNYNbCHOrO CUrHana  Ha
KOHTaKTbl PASS/FAIL Ha 3agHel naHenu
(B HacTOAWLEN CepuM TECTEPOB
OTCYTCTBYET BbIX0Z, 415 3TOrO CMrHana)
LEVEL Moaaya cMrHana TeKyLWen aMnanTyabl Ha
KOHTaKTbl PASS/FAIL Ha 3aaHei naHenu
(B HacTOALLEN CEpUM TecTepoB
OTCYTCTBYET BbIX0Z, 4151 3TOr0 CMrHana)
G.27 SAVE Mocne penakTMpoBaHus daina
SETTING HeobxoaMMo HaxKaTb KHonKky ENTER ana
CoxpaHutb COXPAHEHUA W3MEHEHWN B MNamATb, B
HACTPOMKM NPOTUBHOM Cay4Yyae W3MeHeHua OyayT
cHpoLeHbl NPW BbIKNOYEHUMYCTPONCTBA
H. OCP TEST | H.1 START CURRENT 0-60 A | HayanbHoOe 3HaYeHWe TOKa Npu 3anycke
TeCTa 3aWmTbl OT NepPEerpy3Kkun no TOKy.
H.2 STEP CURRENT 0.001- | Npwm TECTMPOBAHMUMU 3aLWMThI oT
60 A neperpyskm no TOKY KaAablA war
yBeanymBaeT 3HaYeHme ToKa Ha
YKa3aHHOE KOJIMYeCTBO.
H.3 STEP TIME 1- MHTepBan BpemMeHn mexay KaXKgbim
59999 LArom yBesinyeHms TOKa.
MC
l. .1 STEP 1 CURREN 0-60A | Tok agnsaToukm 1
INTERNAL [.2 STEP 1 TIME 0.1-999 | Bpemsa gna Toukn 1
RESIS o
[.3 STEP 2 CURREN 0-60 A | TOK oNna To4KK 2
1.4 STEP 2 TIME 0.1-999 | Bpemsa gna TOUKK 2
C
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B mogenu 2022 ropga pobaBneHo HOBOE MeHIO uamepuTenbHbiXx ¢yHKumuid (C.MEASURE) c naTbio

HaCTpOMKaMu:

1. C1.VOLTAGE RANGE ([iuana3oH uamepeHUa HanpaxKeHus):

o] LoctynHbl gBa perknuma: AUTO (AsTomartuueckuii) 1 HIGH RANGE (BbicoKuii guanasoH).

o] Ecnn ycTaHOBNEH aBTOMATUYECKMI PEXUM, ANana3oH aBTOMATUYECKM NEPEKNOYMAETCA Ha HU3KUN,
Korga BxoAaHoe HanpsaseHue Huxe 1/3 oT VMAX.

o] B perkmume CV (Constant Voltage) n npu Harpyske Bbiwe 1/3 ot VMAX avManasoH ¢puKcupyeTca Ha
BbICOKOM.

2. C2.CURRENT RANGE (Auana3oH usmepeHua ToKa):

o] OocTtynHbl gBa pexxknma: AUTO (AsTomatndeckuii) u HIGH RANGE (BbicoKuii guanasoH).

o] Ecnun ycTaHOBAEH aBTOMATUYECKUIA PEXUM, AMANA30H aBTOMATUUYECKU NepPeKoYaeTca Ha HU3KKUIA,
Korga BXOAHOM TOK Huxke 1/10 ot IMAX.

o B pexxume CC (Constant Current) u npu Harpyske sbiwe 1/10 ot IMAX ananasoH ¢puKcupyeTcs Ha
BbICOKOM.

o] (MpumeyaHue: asmomamuyeckuli pexcum nomozaem u3bexcams OWUubOK fpu npesbilieHuU

npeodesibHO20 3HAYEHUS HAMPAXCeHUA Uau moKa u obsezyaem pabomy nosab3zosamesis, KOmopewlili moxcem 6bimb
He 3HAKOM C HACMPOUKamMu MeHio.)

3. C3.VOLTAGE LIMIT (OrpaHnueHue HanpaxXeHuUa):

o] YcTaHaB/NMBaeTCA MaKCMMasbHOE 3HAYeHWe HanpaxeHua. [pu NpeBbIlWEeHUM 3TOro 3HaAYeHUuA
cpabaTbiBaeT CUrHaNA TPEBOTW.

o] B pexkmme CV MaKcMMmaibHOE 3HAYeHWe Harpy3Ku orpaHNUYMBaeTCA 3TUM NPesesiom.

4, C4.CURRENT LIMIT (OrpaHuyeHue TOKa):

o] YcTaHaBAMBaETCA MAaKCMMAIbHOE 3HaYeHWe ToKa. [Mpy NpeBbILLEeHUN 3TOro 3Ha4YeHMA cpabaTbiBaeT
CUTHaN TpeBorM.

o] B pexkmme CC maKcMMaibHOE 3Ha4YeHMe Harpy3Kkn orpaHMYmMBaeTCca 3TUM Npeaesiom.

5. C5.POWER LIMIT (OrpaHuyeHne MOLLHOCTH):

o] YcTaHaB/MBaeTCA MaKCMMasbHOEe 3HayeHue MOLWHOCTU. [lpyM npeBbllWeHUM 3TOro 3HayeHud
cpabaTbiBaeT CUrHaA TPEBOTH.

o] B pexumme CP (Constant Power) maKkcMmanbHan Harpyska orpaHMUYMBaETCs 3TUM Npeaesiom.

UHcTpyKumA no paborte ¢ meHIo:

1. Hasurayua no meHio:

o] KHonka ENTER: lMepexon Ha creayiowmii ypoBeHb TeKyllero meHw (ecnm oH
cyliecTByerT).

0 KHonka ESC: Bo3BpaT Ha npeaplayLinii ypOBEHb TEKYLLETO MEHHO.

o KHonku Bneso/BnpaBo: [lepeKknioyeHne mexay MNyHKTaMM Ha OAHOM YpOBHE
TeKyLLLero meHto.

2. PaboTa c nocnegHUM yPpOBHEM MEHIO:

o} ENTER: lMpocmoTp TeKyw,ero sHayeHUA napameTpa.

o} KHonKu BBepx/BHU3 (419 NapameTpoB ¢ BapuaHTamu Bbibopa): Mcnonbsytotes ans
NU3MEHEHMA 3HAYEeHUA.

o} Lndposble KnaBuwm (ona yncnosbix napameTpoB): Ucnonb3ytoTcs ana BBoAa
3HaYeHwuA.

3. CoxpaHeHue U3MeHeHUit:

o MNocne 3aBepweHMAa M3MeHeHMA napameTtpa Haxmute ENTER, 4ytobbl coxpaHuUTb
HOBOE 3HayeHMue.

o} Hakatne ESC oTMeHsieT U3SMeHeHMA, BO3BpaLLan NpeablayLiunii napameTp.

o} Mocne HaxatmAa NO6OM U3 3TUX KHOMOK Bbl OyaeTe BO3BpaALLEHbl Ha MpeablayLLnit
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YPOBEHb MEHIO.
3. Pabora c ycTpoiictBom

3.1. OcHOBHbIE peXXumbl paboTbl

Harpyska moxeT paboTtaTb B 04HOM U3 4-X PEXUMOB:
1. Pexxum noctosiHHoro Toka (CC);

2. PeXXum noctosHHoro HanpsxeHus (CV);

3. Pexxum noctoaHHoro conpotmusneHua (CR);

4. PeXkMm NocTosHHOM molHocTh (CW).

BbibepuTe Hy»KHbIN pexxkum KHonkamu CC, CV, CR, CW 1 BBeauTe Heobxoanmble napameTpbl.

C nomouwbto UMPPOBLIX KHOMOK BBEAUTE HEOOXOAMMOE, ANA COXPAHEHMA WU Bbixoda
BBEAEHHOro 3HayeHUA Haxkmute KHonky ENTER. [1ns Bbixoga 6€3 coxpaHeHMA 3a4aHHOr0 3Ha4YeHuA
HaxkmuTte KHonky ESC. MNocne coxpaHeHnA HaxkmuTe KHONKY ON gna BKAKOYEHMA Harpysku. Ona
BbIK/IIOYEHMA - MOBTOPHO Ha*KMuTe KHonKy ON.

3.1.1 PexXum noctoAAHHOro ToKa (CC)
B pexume NOCTOAHHOrO TOKA Harpyska noTpebnseT 3afaHHOE 3HayeHWe TOKa BHe
3aBMCMMOCTM OT U3MEHEHUA HanpsaXKeHUA. CM. PUCYHOK HUKe.

3amanHoe

Tok Harpy3ku
3HAYEHHE TOKA

BxoaHoe HanpsizkeHue
HAIPy3KH

3.1.2. Pexxum nocrosaHHoro conpotusneHus (CR)

B pexuMme nNOCTOAHHOrO COMPOTUBAEHUA 3NEKTPUYECcKaa Harpyska 3KBMBaJIEHTHA
NOCTOAHHOMY COMPOTUBAEHUIO. Ha PUCYHKE HUXKe NPOAEeMOHCTPUPOBAHO, KaK B JAHHOM peXunume
TOK IMHEMNHO U3MEHAETCA B 3aBUCUMOCTHM OT BXOAALLEro HaNpAXKeHUA.

I
Toxk Harpy3ku ConporusJjieHue

>

\'

BxoaHoe HanpsikeHue
HArpy3KH

3.1.3. Pe)Xum nocToaHHOro HanpaxeHusa (CV)
B perKMme NOCTOSIHHOTrO HaNpAMEeHWA 3/1IEKTPOHHAA Harpyska byaer noTpebnsTtb TOK,
[OCTaTOYHbIV ANS NoAAEePKAHMA BXOLHOMO HAaNpsXeHWUa Ha 3a4aHHOM YpOBHe.
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3apaHHoOe 3HavyeHue
BxoaHoe HanpsaXeHue HanpsXeHusA
HarpysKku

TOK HarpysKku

3.1.4. PeXXum NocToAHHOM mowHocTH (CP)
B pexknmme NMOCTOSHHOM MOLWHOCTM TecTep NOAAEPKMBAET 3HAYEHUA TOKA M HanpaXKeHun

TakMm 06pa3om, 4To6bl NOAAEP!KMBATb MOCTOAHHYIO MOLWHOCTb. [pU MOBbILWEHUN BXOZLHOIO
HanpAXeHus, 3HaYeHNe BXOLHOro TOKa byaeT nagate A8 NoAAEPKAHUA MOLLHOCTM HA 334aHHOM
ypoBHe. P (=V * ).

A

v 33H3HHO€ 3JHAYCHHUE

Bxoanoe o
Hanpsokenne V2 s MOIIHOCTH

Harpy3km V3 e =

2 I3 |
Tox Harpy3ku

3.2 fintHamuyecKoe TecTMpoBaHue

Harpy3kn cepun KUNKIN KL5200 ocHauieHbl ¢yHKUMEN AMHAMWYECKOro TeCTUPOBaHMUS,
NO3BONAIOLWEN LIMKINYECKN MEPEKIYATLCA MEXAY ABYMSA TOKaMW Harpysku. [aHHaa ¢GyHKuusA
MOMeT UCMONb30BaTbCA ANA NPOBEPKMN ANHAMUYECKUX XapPaKTEPUCTUK UCTOYHMKA NuTaHuA. Mepes
ncnonb3oBaHMem GYHKUMW  OMHAMMYECKOrO TeCTMPOBaHMA HeobXxoAMMO 3a4aTb  HyXKHble
napametpbl B MeHto E.DYNAMIC. Cn1ucoK napameTpoB: 3Ha4yeHue A, LUIMPUHA Mmnyabca A, 3HayeHue
B, wupuHa umnynbca B. Mocne 3Toro Heob6xoaMMOo Haxatb KHonKy SHIFT Ha nepeaHelt naHenu u
04HOBPEMEHHO HarxKaTb KHOMKY 5 ANA BX0oAa B pPeXUM ANHAMUYECKOro TecTMpoBaHma. locne aToro
HaXmute KHonky ON gnAa 3anycka TeCTMPOBAHUA M UMKANYECKOro NepekstovYeHuAa TOKa MexXay
3HayeHnamu A n B. 1na OTKAKOYEHNA TeCTUPOBaHUA HaxXmmTe KHonKy ON elle pas.

.........

S5A

e ccccccccccican=y

v

>
>T

20ms 3.0ms
PaboTta c usmeHaowmmmuca napamertpamu

3HayeHue A — 10A, WunpunHa umnynsca A 2,0 mC, 3HayeHune B — 5A, WnpmnHa nmnynbca B 3,0 mC
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3.3. MpoBepKa akKymynatopa

Harpy3kn cepum KUNKIN KL5200 ocHalweHbl ¢YHKUMEN MNPOBEPKM aAKKYMYNATOPOB.
Heobxogmmo ycTtaHoBUTb B MeHto C.BATTERY: 3HaueHMe HanpsarKeHUA KoHua pa3psaaa END TEST VOLT
(0Bbl4HO 3TO HanpsAMKeHWe MONHOCTbIO pa3paXKeHHoro akkymynstopa), HALF CURRRENT npwu
HeobXoAMMOCTN pPaspsAaKM MNPU MOJSIOBMHE 3HAYEHUA TOKa, €AMHULbI M3MEepPEeHUA eMKOCTU
akkymynatopa CAPACITY UNIT, sbixogHo curHan OVER SIGNAL v np.

Mocne storo Haxmute KHonky SHIFT 1 ogHOBpeMeHHO KHOMKY 3 AAA aKTUMBaLMKU perkuma
NPOBEPKM aKKYMYIATOPA.

O6patnte BHMMaHWE, 4YTO AAHHbIA PEXUM MOMNKET ObiTb BK/IHOUYEH TONbKO B pPeXume
noctosiHHoro Toka CC. Mocne 3anycka ¢yHKUMKM HaxkmuTe KHonKy CC, yctaHoBUTe Heobxogumoe
3HayeHue ToKa pa3paga n Haxkmute KHonky ON ana 3anycka npouecca. aa npuocTaHoOBKM npouecca
HaxXmuTe KHonKy ON ewe pas. MNocne 3anycKa npouecca Harpyska HayHeT HeNnpepbIBHYIO NPOBEPKY
BXOAHOMO HaMpsA)XeHuA W noacymtaeT notpebnaemoe 3HavyeHue. 3aPUKCUpyeT eMKOCTb
aKKymynaTopa (eaAnHUUBI U3MepeHNa OTobpaKatoTcA B IEBOM HUXKHeM yray). Korga HanpaxkeHue
naZiaeT HUXKe YCTaHOBIEHHOrO 3Ha4YeHuUA (0H6bIYHO 3TO CBUAETENBbCTBYET O Pa3pAe akKyMynaTopa),
Harpyska aBTOMATM4YeCKM OTKAOYaeT paspAagKy. (Ecam aktueBmpoBaHa ¢yHKLUMA paspAga c
NOJIOBUHOM 3HAYEHMA TOKA, NPU NEPBOM AOCTUNKEHUW 3HAYEHUA HANPAXKEHUA KOHLA pa3pasa, TOK
yMeHbLUaeTcAa BABOe U npoLuecc paspaga npogoskaetca. [Npyn osToM HanpsaXKeHUe MoXKeT BblpacTu
BblLle 3HaYeHWA HaNPAXKEeHUA KoHLUA pa3pAaga. TONbKO Koraa Bxogdllee HanpsaxeHue BHOBb yrnageT
HUXe 3HaYeHMA HanpAXKeHWA KOHUuA paspaga, Harpyska npekpatuT paspagky. Mo 3asepleHumn
pa3pAaAKM  Harpy3ka coobuwaeT o 3aBepweHun. [locne OTKAKOYEHMA HArpysKM Ha 3KpaHe
oTobpa)kaeTcA M3MepeHHada eMKOCTb aKKYMyAATOpa, 3HA4YeHWe KOTOPOM  HeMpepbiBHO
HaKanaMBaeTcaA BO Bpemsa TecTMpoBaHMA. HaxkmuTte KHonKy SHIFT u kHonky O ana cbpoca
NOJly4EHHOTO 3HAYeHMA. [JaHHbIE TaKXKe aBTOMATUYECKU ByayT cOpoLleHbl Npu BbIXOAE U3 peXnma
NPOBEpPKN aKKymynaTopa.

3.4. AsTomaTtuyecKoe tectuposaHue (AUTO LIST)

Harpy3skun cepumn KUNKIN KL5200 ocHauleHbl ¢GyHKLUMEN aBTOMATUUYECKOro TECTUPOBAHMA.
Heobxo4MMO YyCTaHOBUTb MAaKCMMAJIbHbIE U MMHUMA/IbHblE 3HAYEHMA TOKA U HaNPAXEHUA B MEHIO
D. COMPARE, a TaKKe cnocob BblBoga pe3ynbTatoB. [lanee BbINAUTE U3 MEHIO, HAKMUTE KHOMKY
SHIFT 1 KHOMKy 7 Ans nepexoaa B peXMm aBTOMATMYECKOro TeCTUMPOBaHMA, 6O ANA BbIXxoaa M3
Hero. Mocne 3anycka Harpy3ka OyaeT HenpepbiBHO CPaBHMBaTb (AKTUUECKME 3HAYEHMA TOKa M
HaNpAXeHUA C YCTAaHOBAEHHbIMU NpeaesibHbIMU 3HAaYeHUAMN U BblAaBaTb pe3ybTarT.

3.5. TectupoBaHue no cnucky (AUTO LIST)

TecTupoBaHWe MO CAUCKY MOMKeT 3HauYuMTesbHO YNPOCTUTb NPOBEPKY MPOU3BOACTBEHHbIX
AvHun. C nomowbio npeasapuTesibHO HACTPOEHHOM MNocCAefoBaTeNbHOCTM  LIArOB  MOXHO
ynopAaaoumTb NPoBepKy nagenua. A TakKe OLEHUTb ero KayecTBo B COOTBETCTBUU C pe3ynbTaTamu
npoBepKu.

Ona anekTpoHHON Harpy3km cepmnmn KL5200 MOXKHO HAcTPOUTb U COXPaHUTb A0 19 cnUCKOB,
cooTBeTCcTBYOWMX 19 cneundurKaumam TecCTUpyemoro n3aenma. B Kaxkaom cnncke MoxHo 3a4aTtb 40
49 WwaroB NPoOBEPKM, a Ha KaXKO0M Lare - 6 peXXMmMoB Harpysku 1 npoyme napameTtpbl.

3.5.1. Hactpoiika TecTMpOBaHUA NO CMUCKY
Haxkmute knasuwy Shift, a 3atem unopy 6, 4Tobbl BOMTU B PEXKUM TECTUPOBAHMA MO CMUCKY
WU BbINTU U3 Hero.
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Mepepn, BbINONHEHWEM NPOBEPKU HEOBXOAMMO CHayvana ybeguTbCA, YTO HACTPOMKM CMMUCKA
KOppPeKTHbI. B meHo F.AUTO LIST 3agaliTe KOHKPETHbIE Wark TeCTUpoBaHUA. A Tak)Ke B noapasaene
LOAD LIST BBeante Homep TecToBoM rpynnbl U Haxkmute " ENTER", ana Havana 3arpysku. Mocne
nepexoaa B pPeMM TeCTUPOBAHUA MO CMUCKY NPOUCXOAMUT 3anNyCK B COOTBETCTBMU C 3afaHHbIMMU
HACTPOMKaMM, Harpy3Ka Ha4YMHaEeT BbINONHATb LAru No CIUCKY U BbIBOAWUT pe3ynbTaTbl TECTUPOBAHUA.

3.5.2. dtanbl TECTUPOBAHUA MO CMINCKY

TecTupoBaHWe MO CNUCKY BKAtOYAET B cebA yeTbipe OCHOBHbIX onepauun: LOAD HarpysKa,
DELAY 3agepkka, COMP cpaBHeHune, SLEW yBennyeHne nnm ymeHblleHMe, a TaKKe 3aBeplueHune
END. C nomoLLbto AaHHbIX 4-X AEeACTBUIM U HAaCTPOMKM NapaMeTPOB A5 KarK40ro AeNCTBUA, MOXKHO
HACTPOUTb Ka*KAbIM N3 3TanoB 1 MNONYYUTb Pe3yNbTaTbl TECTUPOBAHUA.

dTanbl TECTUPOBAHWUA MO CMUCKY: OXWUAAHWE CUTHA/IA 3anycka—» Nepsblv 3Tan paboTsl (ecau
Ha 3TOM 3Tane BbIMNOJHAETCA Harpy3Ka, OHa BbINOJHAETCA B COOTBETCTBMU C 3a4aHHbIM 3HAYEHUEM;
ecnn npoucxoauT 3a[eplKKa, Harpyska COXpaHUT MapameTpbl npeablaywero 3Tana; ecau
NPOUCXOANT CPABHEHME, YCTPOMCTBO CPABHUT TEKyLLLee 3Ha4YeHMe € 3aA4aHHbIMM XapaKTepPUCTUKaMM
W BblAACT pe3ynbTaT, eCin NPOUCXOAMUT yBeNYEeHNe NN yMeHbLlLeHne, COOTBETCTBYIOLLee 3HaYeHne
HarpysKku byaeT yBeaM4eHo am ymeHblleHo)—> BTopoW sTan... locneaHuin sTan —» 3aBeplueHue.

3anyck

3.6. NMpoBepKa 3awWmnTbl OT KOPOTKOro 3ambikaHuA (OCP TEST)

DNEeKTPOHHbIe Harpy3skmn cepun KL5200 nmetoT GyHKLMIO NPOBEPKN 3aWUTbl OT KOPOTKOro
3aMblKaHWe, KOTOpPaA MCNOJb3YyeTCA ANA onpeaeneHna BpeMeHM 3aWmTbl OT KOPOTKOrO 3aMblKaHUA
npu tectmpyemom HanpaxkeHun. B meHio G.OCP TEST yctaHosuTe 3HadeHue START CURRENT
nyckoBoro Toka, STEP CURRENT ToK Ha atane, STEP TIME Bpemsa BbINOAHEHUA 3Tana, BbInaUTe U3
MEHI0, HaxkmuTe Knasuwy Shift u knasuwy 4, 4Tobbl BOMTU B PEXKMM NPOBEPKM 3aLLUTLI OT KOPOTKOIO
3aMbIKaHUA UM BbIATU M3 Hero. [1na Havyana NpoBEPKU HAXKMUTE KHOMKY BKAOYeHUA. Mpounsonaet
Harpyska npu 3agaHHOM 3Ha4YeHUN NYCKOBOroO TOKa M ByaeT HenpepbiBHO onpeaenaTbes, nepeLlen
N TECTUPYEMbIN UCTOYHMK MUTAHUA B PEXMM 3alUUTbl OT KOPOTKOrO 3aMblKaHuA (Ha OcCHOBe
M3MEHEHWS BXOAHOTO Hanps»KeHua u Toka o 0). Ecam 3amTbl HET, TO N0 UCTEYEHUU 3a4aHHOTO
BPeMeHW 3Tana fobaBbTe 3HAYEeHMEe TOKa Ha 3Tane B COOTBETCTBMM C TEKYLUMM 3HAYeHMeM TOKa
Harpy3Kku M BHOBb 3aNyCTUTE OTCYET BPEMEHMU, MPOA0MKAA ONpeaenATb, NepeLwen M TECTUPYEMbIN
WMCTOYHWUK NUTAHUA B COCTOAHME 3alMTbl OT KOPOTKOrO 3amblKaHus. [oOBTOpANTE UMKA A0 Tex nop,
NOKa TOK Harpy3Kn He NpeBbICUT TOUKY 3aLlMTbl TECTUPYEMOIO UCTOYHUKA NMUTAHUA OT CBEPXTOKOB,
Harpyska 06HapyXM1T, YTO UCTOYHUK NUTAHMA NEepPeLLEs B PEXMM 3aLLNTbI OT KOPOTKOTO 3aMblKaHMA,
B 3TO BPemsA MpeKpaTUTCca noaaya Harpysku n byaer onpeneneHo Bpems OT Noc/iegHero wara ao
CpabaTbiBaHUA 3alUUTbl OT KOPOTKOrO 3aMblKaHMA. 3TO 3HAYEHUE ABASETCS BPEMEHEM 3alUUTbl OT
KOPOTKOro 3amblKaHWA TECTUPYEMOro WMCTOMHMKA MNWUTaHUS, a 3HAYeHWe TArOBOWM HarpyskuM Ha
nocnegHem 3Tane sSIBAAETCA TOYKOM 3alMTbl OT KOPOTKOrO 3aMbIKaHUA TECTUPYEMOTO UCTOYHMKA
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nNUTaHUA.
3.7. NMNpoBepKa BHyTpeHHero conpotusneHua (INTERNAL RESIST)

JNEeKTPOHHble Harpy3kn cepum KL5200 wumeroT JYHKUUIO MPOBEPKM BHYTPEHHErO
conpotuBneHmns. B meHio H.INTERNAL RESIST 3agaiite 2 pasanyHbIX 3HAYEHUA TOKa TATOBOWM
Harpysku n ee NPoOAOC/IKUTENbHOCTU, BbINAUTE U3 MEHI0, Haxkmute Knasuwy Shift n knasmwy 2,
4yTOObl BONTM B PEXUM MPOBEPKN BHYTPEHHErO CONPOTUBIEHUA UM BbIATM M3 Hero. [lna Havana
NPOBEPKN HaXXMUTE KHOMKY NUTaHUA. Harpyska byaeT nooyepesHO NofaBaTbCA B COOTBETCTBUM C
3a4aHHbIM 3HAa4YEHMEM M NPOLO/IKUTENBHOCTLIO, @ TaKXKE NPOM30NLET UIMEPEHME HAaNPAXKEHNA ANA
pacyeTa BHyTpPEHHEero ConpoTUB/IEHUA TECTUPYEMOTO UCTOYHMKA NUTAHMUA.

3.8. CoxpaHeHue U NPOCMOTP AAHHbIX

INEeKTPOHHbIe Harpy3Kku cepun KL5200 nmetoT GyHKLMIO COXPaHEHMUA M MPOCMOTPA AAHHbIX B
6a3oBoM pexume paboTbl. CNepBa HACTPONTE TEKYLWMIN pexkum paboTbl U NapameTpbl Harpysku,
KOTOpble He0BX0AMMO coXpaHuTb. HarkmuTte Knasuwy Shift n knasuwy 9, Ha gucnnee oTobpasunTcs
HOMep HaKonuTens, BBeAUTE HOMEpP HAKOMWUTENA, U YCTPOMCTBO COXPAHWUT TEKYLMIN PEXUM U
napameTpbl Harpysku. Haxmute knasuwy Shift u knasuwy 8, Ha aucnnee otobpasuTca Homep
HaKonNuTeNs, BBeAUTE HOMEpP HaKONUTeNA, YCTPOMUCTBO HAaYHET PaboTy B COOTBETCTBMM C 3a4aHHbIMM
napameTpamm u PeXXMMOM.

3.9 YnpaBsneHue BXO4HbIMMU AaHHbIMU

3.9.1 CpabatbiBaHUe Npu KOPOTKOM 3ambikaHuu (SHORT)

Harpy3ska mMoXeT MMUTUPOBATb KOPOTKOE 3aMblKaHue. HaxmuTe Knasuwy Shift n knasmwy
Short, 4ToBbl NEPEKNOUNTLCA Ha PEXKMM KOPOTKOTO 3aMblKaHUA. PEXXMM KOPOTKOro 3aMblKaHUA He
BINAET Ha TeKywwue napameTpbl. MNpu BbIxoge U3 pexXrMma KOPOTKOro 3aMblKaHWMA Harpyska
BO3BpPALLAETCA B UCXOAHOe cocTosHMe. PakTuyeckoe 3HavyeHMe TOKa, noTpebnaemoe HarpysKou B
peXMme KOPOTKOro 3aMblKaHUA, 3aBUCUT OT pexkMma paboTbl U AManasoHa Toka. B pexkumax CC, CP
1 CR MaKCMManbHbI TOK KOPOTKOrO 3aMblkaHmA cocTasnsaeT 120% oT TeKyw,ero gMana3oHa.
3.9.2. Nepekntoyatenb Harpysku

Ona nepekntoyeHUA HaxMuTe KHOMKY BKAOYeHUA. MNepekatoyaTenb Harpy3Kkn He BAUAET Ha
TeKylue napameTpbl.
3.9.3 Pabounii aMana3oH 3/1eKTPOHHOW HArpPy3Ku

DNEeKTPOHHAA HarpysKa Ao/XKHA paboTaTb B OrpaHMYEHHOM AMAMNA30HEe TOKa, HaNPAXEHUA U
MOLLHOCTU. Ha rpaduKe HUXKe HaArnA4HO MOKa3aHo, YTO NPU NPEBbIWEHUM AOMYCTUMbIX 3HAYEHUM
HarpysKku cpabaTtbiBaeT 3alinTa YCTPOMCTBA.
Homunanbnoe Homunanbnoe

HANPsSKeHHe HomunanabHast HanpsKeHHue

MOLIHOCTH Ipenen momHocTu IO

Mpenea Toxa IO

BxoaHoii Toxk / HoMuHAIbHBIH TOK

A nHMXBdIeH
JoHYOXY

A dHMKBdIEH
JOHIOXYg

Bxoaunoii Tok / HoMuHaJBLHBIH TOK

M3meHeHUe peKUMOB HarpysKu

3.10 3awwumTa ycrpoiictea
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Harpyska BKkato4YaeT B ceba HECKONbKO GYHKLMM 3aLWMTbl, ONMUCAHHbIX HUXKE.

3.10.1 3awuTa ot nepeHanpaxKeHusa (OVP)

Koraa BxogHoe Hanps»KeHue npesbiaeT MaKCUMaAbHO A0MYCTUMOE 3Ha4YeHUe, BKAKYaeTCA
3aWMTa OT NepeHaNpPAKEHMA: B 3TOT MOMEHT Harpy3ka OTK/t04aeTcs, pa3faeTca 3ByKOBOW CUrHanN, a
Ha 3KpaHe muraeT nHamkatop OV.

3.10.2 3awumTa oT neperpysku no Toky (OCP)

B pexxkumax CC, CP u CR, Korga 3HayeHWe BXOLHOrO TOKa NpeBbllaeT BEPXHWUI npegen,
BXOAHOM TOK OyAeT orpaHM4yeH MaKCMMasbHbIM NpegenbHbiM 3HAYEHMEM, Ha 3KpaHe 3amuraet
mHaukatop OC.

3.10.3 3awuTa ot neperpy3ku no mowHoctu (OPP)

B HopmanbHOM pexunme paboTbl, Korga noTpebaseman MOLLHOCTb NPEBbILAET MAKCUMA/IbHO
[0MNYCTUMOE 3HaYEeHMNE, MOLLLHOCTb M TOK Harpy3ku byayT orpaHuyeHbl MakCMMaabHbIM NpeaebHbIM
3HaYeHMeM, Ha aKpaHe 3amuraeT nHgukatop OP.

3.10.4 O6paTtHas NonAPHOCTb

Mpn U3MeHeHNN NONAPHOCTU BXOLHOIO CUITHA/IA HA NPOTUBOMOIOXKHYHO PA34acTCA 3BYKOBOW
CUTHa, 3HAYEeHWe BXOAHOTO TOKa byaeT makcMMaibHbIM. ECnv BepXxHMIA Npeaen ToKka TeCTUPYemMoro
WUCTOYHMKA MWUTAHUA NPEBbIWAET BEPXHWUIM Npeaen TOKa Harpysku, NoakawveHue ¢ obpaTHoMm
NONIAPHOCTBIO MOXKET NPUBECTU K NOBPEXKAEHUIO HArpy3KK. Ecnm e BepxHUI Npeaen Toka Harpysku
NpeBbIlAeT BEPXHUIN Npeaen TOKa UCTOYHUKA NUTAHWA, NOAKAIOYEHMEe C 0OpaTHOM NONAPHOCTbLIO
MOET NPUBECTU K OTKNOYEHUIO NMUTAHUA UAU NOBPENKAEHMIO YCTPOMUCTBA. KaK TONIbKO Npo3ByYnT
CUTHanN TPEBOTU CnefyeT HemegeHHO NPepBaTh COegMHEHME.

3.10.5 3awuTa ot neperpesa (OTP)

Korga TtemnepaTypa 6/10ka nuTaHuA Harpysku npesbicut 85°C, BKAlO4YaeTcs 3awuTta oT
neperpesa. B 3To BpemsA BXOAHaA TAroBas Harpy3ka aBTOMATMYECKM OTK/OYaeTCA, pa3gaerca
3BYKOBOW CUrHas, a Ha 3KpaHe muraeT nHgmkaTop OT.

3.11 ®yHKLUA YAANEHHOrO TECTUPOBAHUA

B pexxmnmax CC, CV, CR, CP, npu notpebaeHnn Harpyskn 601bLIOro ToOKa Ha CoeaUHUTENbHbIX
NPOBOAAX MEXKAY TECTUPYEMbIM YCTPOMCTBOM M HAarpy3KOM MOXKeT BO3HMKATb NageHMe HAaNpAXKEHUA.
Ytobbl o0becneynTb TOYHOCTb W3MEPEHMN, Harpyska OCHalleHa pasbemamun Ans
ANCTAHUMOHHOTO M3MEPEHUA HaNpPAXKeHUA (3Ta GYHKUMA [OCTYMHA HE Ha BCEX MOAENSAX).
MNonb3oBaTeib MOXKET UCMOIb30BaATb 3TU PAa3beMbl AN1A U3MEPEHUA HAaNPAXKEHUA HA BbIXOAHbIX
KNeMmax TeCTUPYyemoro yCTpOMCTBa.
Mepepn ucnonb3oBaHnem GYHKLMN AUCTAHLNMOHHOIO n3mepeHua HeobxoaMmo yCTaHOBUTDL B
meHio B.1 VSENSE PORT peXum AUCTaHUNMOHHOIO U3MepPeHUA Harpys3Kku.
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Cxema noaKkNouYeHUA AUCTAaHLMOHHOIO nimepeHunAa HanpaxXKeHuAa 3l1€KTp0HHOﬁ Harpysku

IIpoBoma HArpy3KH: HCHOJIb3YiiTE

O/IHY Mapy BUTBIX MIPOBOA0B, KaAK TeCTpreMbIﬁ HCTOYHHK

DJIEKTPOHHAsI HATPY3Ka
MO’KHO TOJIIIE M KAK MOKHO KOpoYe

NMMUTAHUA
Vout+ N n
DC LOAD POWER
) Vout- =
sense-
sense+

IIpoBona sense: ucnoJb3yiiTe OAHY

| T napy BUTBHIX IPOBO/IOB, I10
BO3MOKHOCTH IKPAHUPOBAHHBIX

BHumaHue:

Echn Harpyska HacTpoeHa B peXMm AUCTAHUMOHHOINO WM3MepeHuAa, HO npoBoda AN
OUCTAaHUMOHHOIO U3MepeHUA MOLK/MI0YEHbl HEKOPPEKTHO, 3TO MOXeT MPUBECTU K OTCYTCTBUIO
OTOOpPAXKEHMA HANPAXKEHMA WAM K HEBEPHbIM MOKa3aHMAM. HacTpauBaliTe 3TOT pexum C
OCTOPOXKHOCTbIO.

3.12 NMoporoBoe HanpsAXXeHue HarpysKu

Cepua Harpysok KL5200 umeeT O¢YHKUMIO 3alWuTbl C WMCNOAb30BAaHUMEM MOPOrOBOrO
HanpAXKeHuA, KoTopasa HacTpameaeTca B meHto B.2 ONLOAD LEVEL.

o Korga BxogHoe HanpAXeHne nadaeTt HWXe YCTaHOBNEHHOrO Mnopora, Harpys3Ka
dBTOMATUYECKU OTKNIKOYAET pa3pAa.
° Echn BxogHOe HanpsAXeHue MpeBblWaeT [Mopor, Harpy3ka aBTOMATUYECKMU

BOCCTaHaB/IMBAET pa3psaj, (ecnm Harpyska HaxoauTca B coctossHuu ON).

3ta ¢YHKUMA npeaHa3HadeHa AAs NpefoTBPalLeHUA Aa/ibHEWLWMX MOBPEXAEHUN
TECTUPYEMOTO UCTOYHMKA MUTAHUA B C/Ty4ae ero HEMCNPaBHOCTMU.

Takke 3Ty OYHKUMIO MOXHO WCMNO/Mb30BaTb AN  YMNPOLWEHHOr0 aBTOMAaTUYeCKOro

TeCTUPOBaAHUA:

. MNpeaBapuTENbHO HACTPOMTE NapaMeTPbl HAarpy3Ku 1 BKAOYMTE e€ KHonKoi ON.

. Koraa TectMpyemblii NpPoOAyKT MOAKAKOYAETCA K Harpyske (nossnseTca BXOAHOe
HanpAXeHWe), Harpy3ka aBTOMaTUYECKM HaYMHaeT paspAaa.

. Koraa Tectmpyembii NPOAYKT OTKAOYaeTcAa (OTCYTCTBYeT BXO4HOE HamnpaXeHue),
Harpyska aBTOMaTU4YeCKM 3aBepLuaeT paspsaa, M36aBaas oT HEO6XOAMMOCTM KaXKAblM pa3 HaXKMMaTb
KHOMNKy ON.

BHMMmaHue: Ecnm noporoBoe HanpsiKeHWe HarpyskM HaCTPOEHO HEKOPPEKTHO, MOXKEeT
BO3HMKHYTb CUTyaLMA, KOr4a Harpyska Haxoautca B coctosiHum ON, HO TOK OTcyTcTBYeT. MoXKanyncTa,
3a/1aBaiTe HaCTPOMKM C OCTOPOXKHOCTbIO.
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3.13 ipyrue cuctemHble HACTPOIKHU

3.13.1 dyHKUMA NAMATU COCTOAHUA HArpPy3Ku

. B meHio A.4 "INPUT RECALL" Bknlo4yaetTca MAM oOTKAOYaeTcs QYHKUUA NamAaTH
COCTOSIHMA Harpy3sKu.
. Echn napametp yctaHoBneH B ON, TO COCTOAHUE HArpy3Kn (BKAHOYEHO/BbIK/IIOYEHO)

nepes BblK/lOYEHMEM YCTPOMUCTBA ByAeT BOCCTAHOB/IEHO NPU C/ieAyloLLEeM BKAOYEHUU. Hanpumep,
€Ccnun nepes BblKAOYEHMEM Harpyska bbina B coctoaHMn ON, oHa aBTOMATMYECKM BKAKOYUTCA NPU
cneayoLwem 3anycke ¢ COXxpaHeHUem npeablayLwero 3Ha4eHUA HarpysKu.

o Echn dyHKuMAa namatv oTtkntodeHa (OFF), Harpyska Bcerga 6yaeTr HaxoauTbcA B
coctoAaHun OFF npu BKAKOYEHUN.

3.13.2 dyHKLMA 3BYKA KHOMOK

. B meHto A.5 "KEY SOUND" BK/to4aeTCA UM OTKAKOYAETCA 3BYK KHOMOK.

0 Ecnn napameTtp yctaHosneH B8 ON, Nnpu KaXK40M HaxKaTum KHOMKK ByaeT 3By4aTb
KOPOTKMI 3BYKOBOM CUTHA.

o Ecnmn napameTp yctaHosneH B OFF, KHoMNKK 6yayT 6ecluymHbIMU.

3.13.3 baoKunpoBKa KnaBuatypbl

. B meHio A.7 "PASSWORD" MOKHO HacTpouTb 6/10KMPOBKY KaaBMaTypbl.
o Ecnv naposb yctaHoBseH B 0, 6/1OKMPOBKaA K/1aBMATYPbl OTK/IOYEHA.
o] Ecnn 3apaHo 3HayeHue ot 1 go 9999, nepes BHeceHMEM N0ObIX USMEHEHUI Yepes

KnaBmaTypy Heobxo4MmMo BBECTM 3TOT Naposib (Kpome KHonku ON).

3.13.4 BoccTtaHOB/EeHUEe 3aBOACKUX HAaCTPOEK

o MeHto B.7 "FACTORY RESET" ucnonb3yeTca 419 BOCCTAaHOB/IEHUA 3aBOACKUX
HaCTpOeEK.

o] Ecnu Bbl HEe yBepeHbl B NPABU/IbHOCTU TeKyLWMX HacTpoeK, Haxkmute ENTER B stom
MeHIO0.

0 Ha akpaHe nossutca YES, Haxxmute ENTER ewé pas, n Bce napameTpbl meHto byayt

BOCCTAHOB/IEHbI A0 3aBOACKMUX 3HAUYEHUA.

4. O6MmeH AaHHbIMKU

4.1 ®yHKuMK cBA3M M onucaHue uHtepdeiica

JNEeKTPOHHbIe Harpyskm cepum KL5200 mmeloT Ha 3agHEN MaHenu Mnoc/enoBaTe/lbHbIN
nHTepdpenc ceasm RS232_TTL. AnAa nonyyeHua MHPOPMaUMM O Ha3HAYeHUW BbIBOAOB (MUHOB)
uHTepdelica obpaTuTech K pasgeny "3agHsa naHenb".

4.2 HacTpoiika napameTpoB CBA3U

I'Iepe,a, Mcnonb3oBaHNEM d)YHKLLMM cBA3Mn HeO6XO,CI|MN\OZ

1. B meHto A.1 ADDRESS ycTaHOBUTb agpec CBA3MW.
2. B meHto A.2 BAUDRATE 3a4aTb CKOPOCTb Nepenayum gaHHbix (6oa).
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4.3 MNMpotokon

INeKTPOHHble Harpy3sku cepumn KL5200 Mcrnonb3yoT NPOTOKOA MOC/eA0BaTes/IbHOM CBA3M
MODBUS-RTU. Bce ¢yHKUMM peanusyloTca Yepes YTeHMe W 3anncb COOTBETCTBYHOLMX
OYHKUMOHANbHbIX PETUCTPOB.

YreHue/ | JonycTtumble

Umsa Appec baiit
3anucb 3HaYeHun

MpumeyaHue

KEY SOUND 0x0100 1 R/W 0,1 Pernctp ynpasneHua 3syKom
HaaTuna KHOMMOK. 0:
BbIK/IlOYEH; 1: BKOYEH.

PASSWORD 0x0102 2 R/W 0,1-9999 Peructp napona. [uanasoH
YMCNOBbIX  3HAYEHUU  ans
napona 1-9999; 0 — naponb
OTK/IOYEH

INPUT RECALL | 0x0106 1 R/W 0,1 CoxpaHeHune napameTtpos. O:
He COXPaHATb; 1: cOXpaHATb.

HEAT 0x0108 1 R 0,1 Pernctp 3awmTbl OT Neperpesa.
0: 3awuTta OTKAOYeHa; 1:
3alLMTa BKAKOYEHA

VSENSE PORT | Ox010A 1 R/W 0,1 Pernctp Bbibopa nopTta AnA
nsmepeHua HanpsaxeHua. O:
KOHTaKTbI Ha nepeaHemn
naHenn; 1: KOHTaKTbl Ha
3agHen naHenu ana
YyOaneHHbIX U3MEPEHUN.

SHORT 0x010C 1 R/W 0,1 Peructp KoHTpons K3. 0: uensb
Pa3oOMKHYTa; 1 uenb
3aMKHYyTa.

LOAD ONOFF | Ox010E 1 R/W 0,1 Pernctp ynpas/aeHua
HarpysKom. 0: Harpyska
BblK/AtOYeHa; 1:  Harpyska
BK/IIOYEHa.

LOAD MODE 0x0110 1 R/W 0-3 Perncrp pexknma pabotbl. O:
CV; 1: CC; 2: CR; 3: CW.

CV SETTING 0x0112 4 R/W 0-150000 Pernctp 3HaYeHunsA
HanpaxeHua B pexkume CV,
MB.

CCSETTING 0x0116 4 R/W 0-30000 Pernctp 3HayeHMA TOKa B
pexkume CC, mA

CR SETTING 0x011A 4 R/W 0-80000 Pernctp 3HayeHuA
conpoTtusneHuna B pexkmme CR,
Oom.

CW SETTING Ox011E 4 R/W 0-2500 Peructp 3HayeHMA MOLHOCTH B
pexxume CW, BT
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U MEASURE 0x0122 R 0-150000 Peructp U3MepeHHOoro B
peasibHOM BpeMeHWU 3Ha4YeHUs
HanpAaXeHua, mB.

| MEASURE 0x0126 R 0-30000 Peructp U3MEPEHHOro B
peanbHOM BPEMEHWN 3HaYEeHMUA
TOKa, MA.

ONLOAD 0x012A R/W 0-150000 Pernctp MUHUMANbHOIO

LEVEL HanpAa)keHua, MB. Harpyska
BKAOYAETCA NpU NpeBbIeHnmn
3TOro 3Ha4YeHwuA.

DYNA ONOFF | 0x0132 R/W 0,1 Peructp bYHKLMM
OMNHAMMUYECKOoro
TectupoBaHma. 0:  yHKUMA
BbiKNtodeHa; 1:  dyHKumA
BKAOYEHaA.

LEVEL A CURR | 0x0134 R/W 0-30000 3HayeHMe  TOKa A ana
OVHAaMMYECcKoro
TeCTUpoBaHUA, MA.

WIDTH A | O0x0138 R/W 0-30000 OnntenpbHoCcTb  mmnynbca A

TIME ana AWHAMMNYEeCcKoro
TeCTUPOBaAHUA, MC.

LEVEL B CURR | 0x013C R/W 0-65535 3HayeHune TOKa B ans
OMNHAMMYECKoro
TeCTUpoBaHMA, MA.

WIDTH B | 0x0140 R/W 0-65535 OdnantenbHocTb nmnynbca B onAa

TIME AWHaMMNYeCcKoro
TeCTMpOBaHMUA, MC.

BATT ONOFF | 0x0144 R/W 0,1 Perncrp srkaoveHns GdyHKUUM
TeCTMPOBAHMA
akkymynatopos. 0: ¢yHKUMA
BblkNtOYeHa; 1.  dyHKuma
BK/OYEHa.

END TEST 0x0146 R/W 0-150000 Peructp 3Ha4YeHuA

VOLT HanpAaXXeHuAa paspaga, mB.

CAPACITY 0x0148 R 3HavyeHne emKocTh (A-y)

HALF CURR 0x014A R/W 0,1 Pernctp BkAtoYeHUA PyHKUMMU
pa3psaaa C NOJIOBMHOM
3HayeHnA ToKa. 0: ¢yHKuuA
BblKNtoYeHa; 1.  dyHKumsa
BKAOYEHaA. ®PyHKUMA
nucrnonb3yeTca AnAa paspaga ¢
NONIOBMHOW CUNbl TOKA nocne
DOCTUXEHWNA YCTaHOBAEHHOrO
HanpAXeHWA paspaaa.
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UNIT1

CAPACITY_

0x014C

R/W

0,1

Perncrtp egmMHuu nsmepeHus
€MKOCTM akkymynatopa. 0: A-y;
1: BT-u.

OVER SIGNAL

0x014E

R/W

0-2

Peructp onoseLLeHunA o
pe3ynbtatax. 0: O4HOKPATHbIN
3BYKOBOWM CUrHan; 1:
HenpepbIBHbLIN 3BYKOBOW
CUrHan, 2: HEenpepbIBHbIN
CUTHAN HA pa3beMme Ha 3aZHel
naHenu.

LIST ONOFF

0x0150

R/W

0,1

Pernctp BkatouyeHUs GyHKUUM
TecTMpoBaHuAa nNo cnucky. O:
byHKLMA BbIKAOYEHa; 1:
byHKUMA BKAOYEHA.

LOAD LIST

0x0152

R/W

1-49

Perncrtp Homepa daiina co
cnuckom, o 49 dainos.

SELECT LIST

0x0154

R/W

1-49

Pernctp HoMmepa
pepaktupyemoro ¢aina co
cnuckom, ao 49 pannos.

SET LENGTH

0x0156

R/W

1-49

Peructp yucna waros
pepaktupyemoro ¢aina co
cnmckom, ao 49 waros.

MODE

SET TRIG

0x0158

R/W

0-2

Peructp Tpurrepa gna 3anycka
TecTMpoBaHMA no cnucky. O:
Haxkmute ON/OFF ans 3anycKa
BCcex LWwaros; 1: 3anyck Bcex
laros no UMNYAbCy,
nofaBaemMoMy Ha pa3bem Ha
3agHen naHenu, 2: 3anyck
O4HOrO wWara No MMMyAbCy,
nofaBaemMoMy Ha pa3bem Ha
33/lHel naHenu.

MODE

SET STOP

0Ox015A

R/W

0-3

Pernctp pexmma OKOHYaHMA
TecTuposaHma no cnucky. O:
LMKINYECKU BbINOJIHATb
TECTUPOBaAHUE, MOKa He byaer
Ha)kata KHonka ON/OFF; 1:
OCTaHaBAMBATb npwm
oTpuUaTesIbHOM pesysbTaTe; 2:
He OCTaHaBAUBATb 4o
nocnegHero wara u CoOXpaHaTb
COCTOAAHME Ha NocC/ieAHEeM
ware; 3: BbINOAHATL A0
nocneaHero wara o
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nocneayroLwmm OTKIOYEHNEM
HarpysKku.

STEP
NUMBER

0x015C

R/W

1-49

LOAD MODE, LOAD SETTING,
DELAY TIME, TEST, CONTENT,
MAXIMUM, MINIMUM.
Pernctp TeKyLero
pefakTMpyemoro wara gas
cnegylwmx 6 perncrpos:
LOAD MODE, LOAD SETTING,
DELAY TIME, TEST CONTENT,
MAXIMUM, MINIMUM.

LOAD MODE

O0x015E

R/W

0-8

Pernctp pernuma Harpyskm ans
Tekyuwero Homepa wara: 0: CG;
1: CV; 2:CR; 3: CW; 4: CC ¢
naasBHbIM HapacTaHumem; 5: CC
C NNABHbIM YMEHbLUEHNEM; 6:
CV c nnaBHbIM HapacTaHuem;
7: cv o NAaBHbIM
yMeHblleHnem; 8: MNMpuneaska K
COCTOAIHUIO npeablaywero
wara.

LOAD
SETTING

0x0160

R/W

0-150000

TeKylee 3Ha4YeHUe HarpysKu
ANA Homepa wara

STEP NUMBER wnnu 3HaueHue
npupocTa/ymeHblueHua, 1IMA,
1mB, 1Q, 0.1BT, 1mB.

DELAY TIME

0x0164

R/W

0-65535

Pernctp co 3HaYeHMem
3a0€epXKKM  Ana  TeKylero
Homepa wara STEP NUMBER,
O.1c.

TEST
CONTENT

0x0166

R/W

0-4

Pernctp pexuma ana
Tekywero Homepa wara STEP
NUMBER. JocTynHbl 4
3Ha4YeHusn: 0: TOK; 1:
HanpAXXeHue; 2:
3KBMBANEHTHOE
CconpoTmBAEHME; 3: MOLLHOCTb;
4: BTOpOE HanpsaXKeHue.

MAXIMUM

0x0168

R/W

0-150000

MakcnmanbHoe 3HavyeHue ana
BbIOPAHHOTO pexuma
TectnposaHma TEST CONTENT
M wara TectmpoBaHua STEP
NUMBER. 3HaueHue yKa3aHo B
MA, mB, Q, 0.1Br.
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MINIMUM 0x016C 4 R/W 0-150000 MuWHMManbHOE 3HavyeHune gnA
BblOpaHHOTO pexkuma
TectnposaHma TEST CONTENT
M wara TectmpoBaHua STEP
NUMBER. 3HaueHue yKa3aHo B
mMA, mB, Q, 0.1BT.

WHEN 0x0172 1 R/W 0-2 Perncrtp sbiBoga pe3ynbTaTos.
OUTPUT 0: He BbIBOAMTL; 1: BbIBOAUTL
nocne Kaxpgoro wara; 2:
BbIBOAMTb NOC/Ie 3aBePLUEHMA
npouecca.

OUTPUT TYPE | Ox0174 1 R/W 0,1 Pernctp pexuma BbIXOAHOrO
curdana.  0: MMNyAbCHbIN
CUrHan; 1: ypoOBHEBbLIN peXum
(konnekTop OTKpPbLIT)

4.4 dopmat KoOmaHp,

MpuBeAEHHblIE HUXKE MPUMEPbl KOMaHZA, MWCMNOAb3YIOT 3HAyYeHuA, NpeacTaB/ieHHble B

LecTHaguaTepuyHom ¢popmare.
YmeHue 3HavyeHUs 00HO20 peaucmpa

CoobueHue, oTnpaBnsemoe OT XOocTa:

[Agpec yctpouncTeal[Homep KomaHabl][CTapwunit 6anT agpeca peructpal[Mnagwmnin 6aint
agpeca peructpal[Crapwunit 6ainT yncna 6antoB gna yteHusa][Mnagwmnii 6anT uncna 6antos gna
yteHusa][Ctapwuin 6ait CRC][Mnagwmnit 6aiit CRC]

OTBeT OT yCcTpOiCTBa:

[Agpec ycTpoicTea][Homep KomaHAbl][KonnyecTtso BO3Bpallaembix balitoB

AanHbix][OanHble 1][AaHHbie 2][AaHHble 3][daHHble 4][CTapwuin 6ainT CRC][Mnagwwuii 6ait CRC]

Mpumep 1: YTeHMe N3MEPEHHOrO 3HAYEHUA HANPAXKEHUA HA OAHOM KaHane. 3anpoc oT
XocTa:

010301220004 FFE5

OTBET OT YCTPOMCTBA:

010304000124F871B1

(M3mepeHHOe 3HaueHMe HanpsxeHua: 0x000124F8, uto cooTseTcTByeT 75000 mMB.)

Mpumep 2:
YTeHne n3mepeHHOro 3Ha4YeHMsA ToKa Ha O4HOM KaHase.
3anpoc oT xocTa:
010301260004 3E A4
OTBET OT YCTPONCTBA:
01030400003CB444EB
(M3mepeHHOoe 3HayeHue Toka: 0x00003CB4, uto cooTBeTcTBYEeT 15540 MA.)

UmeHue 2n106anbHbIX OAHHbIX
CoobueHue, oTnpaBnsemoe OT XOocTa:
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[Anpec ycTpoicTea][Homep KomaHapl][CTapimi 6anT Ha4vya/ibHOro agpeca
peructpal][Mnagwunin 6anT HayanbHOro agpeca pernctpal[Crapwuin 6anT KonmyecTsa H6anTos AN
yteHua][Mnagwmnii 6anT KonndecTtsa b6anToB ansa yteHua][Ctapwmnii 6ant CRC][Mnaawuii 6aiTt CRC]

OTBeT OT ycTpoiicTBa:

[Anpec ycTpoiictea][Homep kKomanabi][KonnuyectBo Bo3Bpallaembix 6anToB AaHHbIX][BUTbI
24-31  M3MepeHHOro 3HayeHusas  HanpaxeHus][butbl  16-23  n3MepeHHOro  3Ha4yeHus
HanpsaeHnA][buTbl 8-15 n3mepeHHOro 3Ha4YeHMA HanpAXKeHUA][Butbl 0-7 N3MepPeHHOro 3HaAYeHUA
HanpaxeHua]l[butbl 24-31 nM3mepeHHOro 3HayeHus ToKa][BbuTbl 16-23 M3MepeHHOro 3HayeHusA
TOKa][BuTbl 8-15 M3MepeHHOro 3HayeHua ToKa][buTbl 0-7 M3MepeHHOro 3HavyeHua ToKa][3ByK
HaxkaTna Knasuw][butbl 8-15 napona knasmatypbl][Butbl 0-7 napona KnasuaTypbl][CocToAHME
namatu Harpysku][CocToAaHMe 3awmTbl OT neperpesal[Pexxnm ypganeHHoro nsmepeHua][PyHkuma
KOpPOTKOro 3ambikaHua][CocTosiHMe Harpy3ku][Pexknm Harpysku][[epekntoyatenb gMHaMUYECKOro
TecTta][MNepekntoyatens pyHKUMM 6aTapemn][PaspelueHne paspasa npyv NONOBUHHOM ToKke][EgMHMLbI
emMmKkocTu baTapeun][HacTpoiika cMrHana oKoHYaHus paspaga)[PaspeweHune Tecta no cnmcky][Homep
3arpyrkaemoro ¢aiina gna tecta no cnucky][Ctapwminn 6ant CRC][Mnagwuit 6aiit CRC]

Mpumep:
3anpoc ot xocTta: 01 03 01 22 00 19 F6 25
OTBET OT YCTPOMNCTBA:
01 03 18 00 XX XX XX 00 00 XX XX 00/01 XX XX 00/01 00/01 00/01 00/01 00/01 00-03
00/01 00/01 00/01 00/01 00-02 00/01 0-49 CRCH CRCL

3anucb 8 00uUH pe2ucmp

CoobueHue, oTnpaBnsemoe OT XOocTa:

[Agpec ycTpoincTea][Homep KomaHabl][CTapwmnit 6anT agpeca peructpal[Mnagwuin 6ant
agpeca perucrpal[Crapwunii 6anT KoanyecTsa peructpos ansa 3anucu][Mnagwmnin 6anT Konnyecrtsa
peructpos ansa 3anucu][Konnuyectso 6aiiTtoB AaHHbix Ana 3anucu][daHHble 6uTbl 24-31][daHHble
6uTbl 16-23][AaHHble 6uTbI 8-15][AaHHble 6uTbl 0-7][CTapwmnii 6aiT CRC][Mnaawmin 6anT CRC]

OTBeT OT ycTpoiicTBa:

[Agpec yctpoiictBa][Homep KomaHAabl][CTapwumii 6aiT agpeca peructpal[Mnaawuin 6ant
agpeca pernctpal[Crapwmin 6aiT KoanyYecTsa pPerncTpoB Ana 3anucu][Mnaawmin 6anT Konmnyectsa
pernctpos ana 3anucu][Konnyectso 6ainToB AaHHbIX ana 3anucu][Crapwmin 6ant CRC][Mnaawmii
6anT CRC]

Mpumepsbl:
1. YCcTaHOBKA HanpAXXeHUA HarpysKu Ha o4HOM KaHane B 12 B:
3anpoc ot xocra: 01 06 01 12 00 01 04 00 00 2E EO 7B 83
OtBeT oT ycTpoicrea: 01 06 01 12 00 01 04 4D 33
2. YCTaHOBKA TOKA Harpy3ku Ha ogHom KaHane B8 10B:
3anpoc ot xocra: 01 06 01 16 0001 04 00 00 27 109C84
3. BKAKoueHue Harpy3Ku Ha ogHOM KaHane (coctosaHue ON):
3anpoc ot xocTa: 01 06 01 OE 00 01 04 00 00 00 01 CA5F

4. BbIKNlOYeHUe Harpy3ku Ha ogHOM KaHane (coctosiHue OFF):
3anpoc ot xocra: 01 06 01 OE 00 01 04 00 00 00 00 OA SE
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YcmaHoeka paiina mecmupoeaHusa cnucka

dopmart coobueHuns, oTNpaBAAEMOro oT XocTa:

[Agpec ycTpoicTeal[Homep KomaHAapbl][CTapuimi 6anT Ha4ya/bHOro agpeca
perucTtpal[Mnagwunit 6anT HavanbHoro agpeca pernctpa)[Crapwmit 6anT KonmMyecTsa PperncTpos Ana
3anucu][Mnagmnin 6aiT KoamnvectBa peructpoB ana 3anucu][Konmyectso 6aiiToB AaHHbIX ANA
3anucu][Homep pegaktnpyemoro danna cnuckal[anHa cnucka B paHHoin rpynne][Pexum
Tpurrepa][Pexkum octaHoBKM][CnrHan Bo Bpemsa BbiBoga][Tun BbixogHoro curHanal[CoxpaHeHue
HacTpoek][CTapwwit 6ainT CRC][Mnaawwnin 6ant CRC]

dopmar oTBeTa OT yCTpOiiCTBa:

[Agpec yctponctBa][Homep KomaHgbl][CTapwmnii 6aiiT agpeca peructpal[Mnagwun 6amnt
agpeca pernctpal[Crapwmnii 6aiT KoanyecTsa perucTpos ans 3anucu][Mnagwmin 6anT Konnyectsa
peructpos ana 3anucu][Koanyectso 6ainToB gaHHbIX ansa 3anucu][Crapwwnin 6ant CRC][Mnaawmi
6ant CRC]

Mpumep:
XOCT oTnpaBaseT KOMaHAY ANA YCTAaHOBKKU danna TectuposaHua cnucka: 01 10 01 54 00 07 07
01050003040101348A

OtBer ot ycTpouncrea: 01 10 01 54 00 07 07 52 67

YcmaHoeka onpedeneHHO20 waza 6 CucKe mecmupoeaHus

dopmart coobeHunsa, oTNpaBaAAEMOro oT XocTa:

[Agpec ycTpoicTea][Homep KomaHAab!][CTapLumit bant Ha4va/ibHOro agpeca
perucTtpal[Mnagwmnit 6anT HayanbHoro agpeca perncrpa)[Craplmnii 6alT KonMYecTBa PerucTpos Ans
3anucu][Mnagwmnii 6aT Kosmn4yecTBa peructpos ana 3anucu][Konmyectso 6alToB AaHHbIX ANA
3anucu][Homep wara][Pexnm Harpyskun][3HaueHune Harpysku Bit24-31][3HaveHne Harpysku Bitl6-
23][3HaueHmne Harpy3ku Bit8-15][3HaueHune Harpysku Bit0-7][06bekT TectupoBaHua][CTapwnii 6anT
BpemeHn wara][Mnaawmnin 6anT BpemeHu wara][BepxHuit npeaen Tectupyemoro obvekta Bit24-
31][BepxHuin npenen tectupyemoro obbvekta Bit16-23][BepxHuit npeasen Tectupyemoro obbekTa
Bit8-15][BepxHuit npeaen tectupyemoro obbvekta Bit0-7][HuxHMI npeaen Tectupyemoro obbekTta
Bit24-31][HuxHnit npepen Tectupyemoro obbekta Bit16-23][HMKHMIA npesen TecTUpyemoro
obbekTa Bit8-15][Hu»KHMIN Nnpeaen Tectupyemoro obbekTa Bit0-7][Bbibop AC Bxoaa][CTapwimin 6ant
CRC][Mnaawwuin 6aiit CRC]

dopmar oTBeTa OT yCTpOiiCcTBa:

[Agpec yctpoiictBa][Homep KomaHAabl][CTapwumii 6aiT agpeca peructpal[Mnaawuin 6ant
aapeca peructpa][Crapwimnii 6aiT KonnyecTsa perncTpoB ans 3anucu][Mnagwmii 6aiT KonmyecTsa
pernctpos ana 3anucu][Konnyectso 6ainToB AaHHbIX ana 3anucu][Crapwmin 6ant CRC][Mnaawmi
6anT CRC]

Mpumep:

OnucaHue 3agaun: Hactpolika nepBoro wara TectuposaHus B pexxmume CC ¢ Harpyskom 5 A,
NPOAONXKUTENBHOCTbIO 3 CEKYHAbI, ANana3oHOM TecTupyemoro Toka 4.9-5.1 A, n Bbibopom AC Bxoaa
220 B.

KomaHpga ot xocra: 01 10 01 5C 00 08 12 01 00 00 00 01 03 88 00 00 1E 00 00 13 EC00 00 13
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2402E27B
OtBert ycTpoicTea: 01 10 01 5C 0008 12 0D Al

Memood pacuema CRC-16 RTU
CRC-16 RTU (Cyclic Redundancy Check) ncnonb3syetcsa ans npoBepku LenoCTHOCTN AaHHbIX.
ANropuTM OCHOBAH Ha cTaHgapTe RTU ¢ HayanbHbIM 3Ha4YeHMem OxFFFF n noamHomom OxA001.

OnucaHue anroputma:

HauyanbHoe 3HaueHue CRC: OxFFFF.

MonnHom: 0xAOO1 (TaK»Ke M3BECTEH KaK NepeBepHyTbIn noinHom 0x8005).
Mpouecc:

Kaxkpoe BxoaHoe 3HayeHue 6aiTta XOR'MTCA ¢ TeKywmm 3HaveHmem CRC.

MocnepoBaTenbHO BbiNoHAETCA NobuToBbIM casur CRC Bnpaso.

o] Echm mnagwuin 6ut paseH 1 nocne cpsura, CRC pononHutenbHo XOR'vtcs ¢

noanHomom OxAOO01.

© o wNp

®dyHKuUMA Ha C:
unsigned short Get_ CRC16RTU(volatile unsigned char *ptr, unsigned char len)
{
unsigned char i; // Cuetunk ana nobutosoit 06paboTKM
unsigned short crc = OxFFFF; // WHuumanunsaumsa CRC 3HaueHnem OxFFFF

if (len==0) len =1; // Echn anvHa paBHa 0, ycTaHOBUTb A/MHY 1
while (len--) // Moka ecTb gaHHble Ana 06paboTkm
{ crc A= *ptr; // XOR TeKkyuiero 6anta gaHHbIx ¢ CRC
for (i=0;i<8;i++) //BbinonHutb 8 UtTepaumii (no Konndyecrsy 6MToB B banTe)
{ if (crc & 1) // Echv mnaawmnin 6ut CRC paseH 1
{ cre>>=1; // BbINOAHUTb CABUT BNPaBo

crc A= 0xA001; // BbinonHutb XOR ¢ noMHOMOM

}

else
{
cre>>=1; // TonbKo caBur BNpaBo, ecnu mnaawmii 6ut paseH 0
}
ptr++; // Nepelitn K cneayolemy 6ainTy AaHHbIX
}
return crc; // BepHyTb utorosoe 3HayeHne CRC
}
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