LD-moBa

MoBa KpoxkoBux agiarpam LD (Ladder Diagram) a0o peneiiHux aiarpam,
a0o0 peneiHol JOTIKKU y TpadiuHOMY BUTJISAAI 300pakae aJropuT™M po3B’sA3aHHS 3a/1a4y
JIOT1KO-KOMaHIHOTO yrpaBiiHHs. Lle oHa 3 MOB mporpaMyBaHHsI MIKpOIPOLECOPHUX
KOHTPOJIEPIB, SIK1 BIEpIie OyIu BUKOPUCTAH] JIJIS 3aMIHU PEIEHHO-KOHTAKTHUX CXEM
KepyBaHHs. ToMy y BITUYM3HSAHIA TEXHIIl L1 MOBa Majla came Taky Ha3By —‘MoBa
penerHo - KOHTAKTHUX CXeM .

Jlns  omucy JOTIYHMX BHUpa3iB  PIZHOTO PIBHSA  CKJIAJHOCTI ISl MOBa
BUKOPHUCTOBYE, SIK 0a30B1 €JIEMEHTH MPOrpaMyBaHHS, TpadiuHi eIeMEHTH “KOHTaKTH
(contacts) 1 “koTymku” (coils), croyydeHi BIAMOBIIHO 3 BXIJIHUMHU Ta BUXITHUMHU
KaHaJlaMH. 3BakKaroud Ha CBOi OOMEXKEHI MOXIHMBOCTI, LID-MoBa gomoBHEHA
MPUBHECEHUMH 3acob0amMu — (TaliMepaMu, JIYUIBHUKAMH, OJIOKAMH TOPIBHSHHSA,
oOuncmoBanbHUMU  Onmokamu, [lIJ[-perymaropamu Ta iH.), OI0 Aa€ MOKJIHMBICTh
PO3B’SI3yBaTH 1HIII OUTBII CKJIAHI 3a/1a4l.

OCHOBOIO CTBOPEHHS TeXHOJOTIYHOI LD-MOBH € pi3Hi BapiaHTH MOBHU peJICHHO-
KOoHTakTHUX cxeM ¢ipm BupoOHukiB IIJIK- xonTponepiB (Allen-Bredley, AEG
Schneider Automation, GE-Fanuc, Siemens).

1.2.2.1. Cuntakcmc LD-moBM
['padiuni cumBonu LD-mMoBH 300paxkatoTbes BCEpEIUHI MPOTPAMU TaK came, K
1 €JIEMEHTH peNieHOT aBTOMATUKH B €JIEKTPUYHINA CXEMI.
Jlst 300pakeHHs BXITHUX KOHTAKTiB BUKOPUCTOBYIOTHCS CUMBOJIH:
— = npsiMuii KoHTaKT;
/' inBeproBanmii KOHTAKT.
A 1utst 300pakKeHHS BUXITHUX KOTYIOK BUKOPUCTOBYIOTHCS CUMBOJIH:
—{ )~ mpsmMa KOTYyIIKa;

~U2-  imBeproBaHa KOTYyIIKa;
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~&>-  SET kotyika,;
~F>  RESET xorymka.

Han rpadiuyHMMu CUMBOJIaMHM MHIIETHCS 1M'S 3MIHHOI, Ik (PAKTUYHO € HOTo
Ha3BOI0. 3a3BHYail, MpU CTBOpPEHI MporpaMu rpadigyHUM CHMBOJAM aBTOMATHIHO
MPUCBOIOETHCA TUIIOBE 1M’S 3 BIJAMOBIIHUM HOMEPOM, SKE€ MOXXE KOpPUTYBATHUCS
KOPUCTYBa4eM Ha BJIACHUM PO3CY/I.

KinbkicTh BXiqHUX KOHTaKkTiB y LD- miarpami Moxke OyTH CKIJIBKM 3aBTOJIHO, &
BUXIJIHA KOTYIIKAa TUIBKA ofHA. [Ipy HEoOXiMHOCTI mapajejbHO MOXHA BMHKATH
JEeKiJTbKa KOTYIIOK, MPOTE MOCIIiJOBHE BMUKAHHS X HE JOMYCKAETHCS.

LD-nmiarpama oOMekeHa crmpaBa 1 37iBa BEPTUKAJIBHUMH JIHISIMH, SKi
HA3UBAIOTHCS BIAMOBIIHO JIIBOIO IIWHOIO KUBJICHHS 1 TPABOIO NIMHOO YKUBJICHHS.

JliBa muHa >XUBJICHHS HpaBa [IWHA )KUBJICHH

CEIEI4

['padiuni cumBoam LD-miarpaMu crioydeHi 3 IIMHAMY KXUBJICHHS a00 1HITUMHA
CHMBOJIAaMH 3a JOMOMOTOI CcHoJiydHuxX JiHiA. CrnoiaydHi JdiHIT MOXYyTh OyTH
TOPU30HTAILHUMHU 200 BEPTUKATHHUMHU.

001 'cunl3'  coos

BepTukanbHi cioiay4Hi JiHii ["opu30oHTaNBHI CHOMYYHI JIHIT

Koxen cerment niHii mae cran FALSE abo TRUE. CermenTH, crosydeHi
pa3oM, MarTh OJMH 1 TOH >Xe€ JIOTIYHUM cTaH. Bynb-fika TOpU30OHTaNbHA JIiHIA,
CIOJTyuYeHa 3 JIIBOIO IKHOMO skuBNieHHs, Mae ctaH TRUE.

KoM06inyroun BepTuKaibHi 1 TOPU30HTAIBHI JIiHIT, MOKHA Oy TyBaTH MHOXHHHI
crnonyyeHHs. JIOriYHMI CTaH KIHIIB MHOXHHHOTO CIIOJYYEHHS BHU3HAYAETHCS
IIPaBUIIAMH JIOTIKH.

Jliee mHosxcunne cnonyuenns o00'€HYE JEKiIbKa TOPU3OHTAIBHUX JIIHIHU,
CTHOJYYEHUX 3 BEPTUKAJIHHOIO JIHIEIO 3711Ba 1 OJJHY TOPU30HTAIbHY JIHIIO, CIIOJIyUYEeHY
3 11 mpaBoto cTopoHOK. bynesuii cran npasoro ki € JJOI'TYHUM ABO (OR) mixk
BCIMa JIIBUMH KIHIIIMH.

42



IIpuxnan:

oG

con7

Cran npasoro kinus:= (C005 OR C0060R C007) *)

Ilpase mnoxcunne cnonyuenna o00'€MHYyE OJIHY TOPU3OHTAIBHY JIHIIO,
CIOJIYYCHY 3 BEPTHUKAJIBHOIO JIHIEIO 3 JIIBOro OOKY, 1 JMEKUIbKa TOPHU30HTAIBHUX
JiHIA, MO MIXOMATh A0 1i mpaBoi CTOpoHW. byneBuid cTaH JIBOTO KIHIIA
POBIMOBCIOJIKYETHCA Ha BCI MPaBl KIHIII.

[Tpuknan:

coos cood
o

o

cons
o

L

Haenena cxema ekBiBasienTHa Bupasy: C004:=C005; C008:=C005.

Mmuootcunni  cnonyuenns  3niea i cnpaea  O0'€NHYIOTh  JEKiJIbKa
TOPU3OHTAIBHUX JiHIN, CIOMYYEHUX 3 BEPTUKAJIBHOIO JIHIEIO 3 JIBOTO OOKYy 1
JeK1JIbKa TOPU30HTANBHUX JIHIH, 1110 MIIXOAATh A0 ii mpaBoi cTopoHU. byneBuii cran
koxxHoTOo TipaBoro KiHis € JIOT'TYHUM ABO (OR) mix BciMa JIBUMH KIHISIMH.

Ilpamuit konmaxm 103BOJISIE BUPOOJIATH JIOTIYHI omepariii Mi>K CTaHOM JIiHIT 1
JOT1YHOI 3MIHHOI.

coo3

JliBe cnosryueHHs [IpaBe cniosnyyeHHA

Cran mpaBoro KiHIA JiHIi crioxydeHHs € jorigaum 17 (AND) mix cTaHOM JIIBOTO
KIHIII 1 3HQYEHHSIM 3MIHHOI, aCOI[IMOBAHOI 3 KOHTAKTOM.
[Tpuknan:

o0t 'ccu:||3' s 4 I
| ]

5
o

Haenena cxema ekBiBasienTHa Bupaszy: C004:=C003 AND C005

Ineepmosanuii konmaxkm n03BOJISIE BUPOOJISATH JIOTIYHI onepallii M CTaHOM
JHIT 1 3anepeueHHsIM JTOT1YHO1T 3MIHHOI.
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Cans

7N

JliBe criomydyeHHs [IpaBe cnosryyeHHs

Cran mpaBoro KiHis JiHIi cnoiydeHHs € joriyaum I (AND) MKk cTanom
JIBOTO KIHIIA 1 3arepedeHHsIM 3HAYCHHS 3MIHHO1, aCOIIHOBAaHOT 3 KOHTAKTOM.
[Tpuknan:

ooi  cooz " wos coo4
' 171

Hagpenena cxema exBiBasienTHa Bupaszy: C004 := NOT (C003) AND NOT (C005);

Ilpama komywka Bu3Ha4Ya€ TOTTYHUMN BUX1J CTaHy JIiHI{ CIIOJTy4YEeHHS.

004
—r

N

Jlie cnonyuennss  Ilpase cromydenns

3MIHHIA KOTYUIKM MPHU3HAYAE€TbCA CTaH JIBOro crnoiydeHHs. CTaH JiBOTroO
CIIOJIY4EHHS PO3MOBCIOKYEThCS Ha IMpaBe croiydeHHs. [IpaBe crmodydeHHs Moxke
OyTu TpU€eHAHE IO MMPABOI BEPTUKAIBHOT IIMHU YKUBIICHHS.

AcoriioBana  soriyHa 3MiHHa ~noBuHHa ~ Oytu BUXOJIOM  abo
BHYTPIIIHBOIO.

[Ipukman:
T .
I | | C—
o1l

F il
Hagenena cxema exBiBasienTHa Bupaszy: (C004:= C003 AND C005;

C011:=C003 AND C005.
[HBepTOBaHA KOTYIIKAa BM3HAYA€ JIOTIYHUI BUXIJ, BIAMOBIJIHUN 3alepeueHHI0
CTaHy JIHIi CIIOTYYEHHS.

4
—
Jlie cnonyuenusi [IpaBe cmomyueHHs

3MiHHIA KOTYIIKA MPU3HAYAETHCA 3al€pPeUeHHS CTaHy JIBOTO CIOJIYYEHHS.
CraH 1BOro CHOJYYEHHS PO3MOBCIODKYETHCA Ha TpaBe croiaydeHHs. [IpaBe
CTIOJIYYE€HHS MOKe OyTH IMiIKITFOYEHE JI0 TIPABOi BEPTUKATHHOT IIMHU KUBJICHHS.
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AcoriiioBana  JjoriyHa  3miHHa noBuHHa Oyt BUXOJJAOM  a6o
BHYTPIIIHBOIO.

[Ipuknan:
G Gged FOE B % m oW B # ®o® B % B N B
I Ur—
L -

™
L

Hapenena cxema exBiBajieHTHa Bupaszy: C004:= NOT(C003); CO011:=C003.

'Set’ komywika BU3Ha4Ya€ TOTTYHUN BUXIJ CTaHY JIiHIi CTIOJTY4YECHHSL

o1l
— &
JliBe cionyuennst  IlpaBe cnonydenns
AcoriiioBana 3minHa BctanoBIoeThesi B TRUE (SET TO TRUE), konu cran
aiBoro criosrydeHHs ctae piBauM TRUE. Buxigna 3MiHHa yTpuMye Iiel CTaH 10 THX
nip, IOKU BoHA He Oyzae 1HBepToBaHa KOoTymikoio 'RESET'. Cran niBoro cnoiay4yeHHs
PO3IOBCIOMKYETHCS. HA TpaBe crodydeHHs. IIpaBe cmomyueHHs Moxke Oytu
HiIKITI0YEHE IO TPABOi BEPTUKAIBHOI IIMHU JKUBJICHHS.

AcoriioBana  jorivHa 3miHmHa ~nmoBuHHa Oyrm BUXOJIOM  ab6o
BHYTPIIIHBOIO.

IIpuxnan:
ool CO03 004
| | y
Bo Peoll BB ¥ oW 52w s B R @ W 5 A
I I

Hagenena cxema ekBiBaJieHTHA BUPa3y:
IF C003 THEN

C004 := TRUE;
END IF;
IF C012 THEN
C004 := FALSE;
END IF;

""Reset" komyuika BU3Ha4a€ JOTTYHUNA BUX1J] CTaHy JIIHII CIIOJyY€HHS.
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013
/N
Jlie cnonyuenns Ilpase criomydeHHs

AcormiiioBana 3minHa BctaHoBoeTbest B FALSE (RESET TO FALSE), konu
ctaH JiBoro cnojiydeHHs crae piBHuM TRUE. Buxinna 3miHHa yTpuMye I1Ie#i CTaH 10
TUX Tip, NMOKU BoHAa He Oyae iHBepToBaHa korymkoiro "SET". Cran niBoro
CTHOJYYEHHS PO3MOBCIOJKY€EThCS Ha MpaBe crnoiydeHHs. [IpaBe cromydeHHs Moxe
OyTH MiAKIIOUEHE J0 MPaBOi BEPTUKATBHOI IIIMHU KUBJICHHS.

AcoriioBana  JjoriuHa 3miHHa 1moBuHHa Oyt BUXOJIOM  a6o

BHYTPILIHBOIO.

[Tpuknan:
. .CDDIE. .
]
002 't:|:|1|2' T e
I

HaBenena cxema ekBiBaJICHTHA BUpasy:
IF C003 THEN

C004 :=FALSE,;
END IF;
IF C012 THEN
C004 .= TRUE;
END IF;

OxpiM po3MNIIHYTHX eleMeHTIB LD — MoBH, NepIor peaakiiero CTaHIapTy
IEC 61131-3 mie BuU3Hauyanucsi KOHTAaKTH Ta KOTYIIKH, SIKI KEPYIOTbCs (PpoHTaMu
IMITYJIbCIB: KOHTAKT — | P | — 1 koTymka —(P)— nepenHboro PpoHTy , KOHTAKT — | N | —
1 korymika —(N)— 3aaHboro ¢GpoHTy. ¥ TenepiniHii yac MATPUMKa TAKUX KOHTAKTIB 1
KOTYIIIOK 3aco0aMM MpOrpaMyBaHHS HE € 000B’A3KOBO0, OCKIJILKM aHanoriyHa LD —
Jiarpama JIETKO CTBOPIOETHCS 3a Jomomororo ¢yHkiioHanbHux 010kiB R TRIG 1
F TRIG.

Takum ymHoM, y LD pasom 3 KOHTakTamMu Ta KOTYIIKAMH MOKHA
BUKOpPUCTOBYBAaTH (PYHKINT Ta QyHKIIOHANBbHI 00KH. OCKITbKM OJIOKM HE 3aBXK]U
MaroTh JIOT1YHI BXOJM 1/a00 BUXO0JM, BBEJIEHHS OJ0KIB B LD- miarpamy npu3BOJUTH
710 o/1aBaHHs B iHTepdeiic 0moka HoBux mapameTpiB — EN Tta ENO .

VY neskux (QyHKIIAX 1 QYHKIIOHATBHUX OJIOKaX MEpIIMA BXia a0o mepiimi
BUX1J HE € OyneBuM. Tomy mnpu BUKOpHCTaHHI iXx B LD- mporpamax mrTydHo
ctBoprotoThest JoriyHui Bxig 'EN' 1 noriunmii Buxig 'ENO'. brok BUKOHYeThCs
timbku Toi, kou BXig 'EN' nopieatoe TRUE. Buxing 'ENO' 3apxau mae Te came
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3HAUEHHS, M0 1 mepmuid BXiJ OJoka. Y JAesdKuX BHMaJKaxX NOTPIOHI 0OuIBa
napamerpy 'EN' 1 'ENO'. Hwxdue HaBeaeHO TMPUKIAJA  BHKOPUCTAHHS
dbyukmionaasHoro 0goka R TRIG pazom 3 ¢ynkmieto kopuctyBada Cycle Count
(PaxyBatu umkim), sika mae goriyauid Bxia 'EN' 1 noriuauit Buxiag 'ENO'.

... . Motor Ede S
o3 Motar R_TRIG Cycle_tount Motor_Counted
CLE O EM EMO

Mator_cycle— cournt —dotor -cycle

[TocnimoBHicTh  BUKOHaHHS  LD—miarpam  MoXHa  IPUMYCOBO  3MIHHTH,
BUKOPUCTOBYIOUHU MITKH Ta MEPEXO/IH.
Mitka cTaBUThCA TUTbKHM Ha movyaTky LD — qiarpamu, npu 1isomy Jj1si HAOUHOC-
T1 MICTISL HET MOYKHA CTaBUTH JIB1 KPAIKH.
>>LAB - nepexin Ha miTky "LAB";
(LAB:) — MiTKa Ha TOYATKY Jiarpamu.
LD — piarpama Moe MaTu TUIBKM OJHY MITKY Ta oauH mepexin. Ilepexin
pO3MIISINAEThCS  SIK  BUXIJHE pelie 1 BUKOHYETHhCS, KOJM BHUXIJHA 3MiIHHA

BcraHoBMOeTbes B TRUE . BukopucroByioun mepexil, MOXHA HPOIMYCTUTH
BUKOHAHHS JCSIKUX JlarpaM.
[Ipuknan:
s om om o m m & B s @m % B 0 woddemmER . .
002 Motor B Motor
[ N Q & SOLAE

T#20s— PT ET |—&ctual- Time

b’ © 7 P % A a0 nom a5 pon o)
I—glu & |

LAE: -

Motor Edg

004 Motor R_TRIG Cycle_fount Motor_Counted I
CLE = EMC L3 .
- Motor_Cycles— coumt —Motor - Cycles

[Ipore, OaxxaHo He 3allMaTHCS KEPYBAHHSAM MOCTIJOBHOCTI BHUKOHAHHS
LD — piarpaM, OCKUIBKM II€ CYNEPEUMTh iX AaHAJOTII 3 PENeMHUMHU CXEMaMH.
[Ipocrimie nopsiiok BUKOHaHHS onucyBaTu SFC-MoBo10.

Crnemianbauii nepexiy RETURN BUKOpHUCTOBYETHCS JJIs1 YMOBHOTO 3aBEPIICHHS
nporpamu. Hisikux cumBodiB 1o npaBoro KiHist RETURN miakmtouatv He MOKHA.

SAxmo miBuit kiHenp miHIi cnomydeHHs wmae craH TRUE, To mporpama
3aBEPIIYETHCS, HE BUKOHYIOUM TOAANbII PSIAKY Alarpamu|6,7].

[Tpuknan:
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Motor

DDEEmeraer‘uiy_S i
]

IIIIII4 r.'-'1|:|t|:|r.

(*Oemryn__17

Motor Edg

=}

FE_TRIG | CyCle__ount

CLE 0 = EMC
- Mokor_Cyrles— count

(F———RETURM >

Motor_Counted

—Motor - Cycles

1.2.2.2. Mpuknap nporpamyBaHHa L.D-MoBO

Po3pobumo nporpamy KepyBaHHS poOOTOIO JIBOX JABUTYHIB, K1 IICIA 3aIlyCKY
OJIHOTO 3 JIBUT'YHIB O€3MEPEPBHO MO 4Yep3l BMUKAIOTHCS 1 BUMUKAIOThCSA. TPUBAIICTD
po6otu nBuryHiB BianoBigHo 5 1 10 cekyna. [louaTkoBuid 3amycK MEpIIOTro ABUTYHA
3MIHCHIOETHCS OJHOPA30BUM HATHCHEHHSM ITyCKOBOI KHOTIKH, a TIOYATKOBHUH 3aITyCK
JPYroro JBUTYHAa — JBOPa3oBUM. [Ipu 1bOMY ABUTYHU MOXHA Yy OYIb-SKYy MHUTh
3YNUHUTH, a KOXXHE BMHUKAHHSA [BUTYHIB MJIPaxoBYe€TbCA IiUmIbHUKOM. Komm
KUTbKICTh BMUKAHb JIBUTYHIB JOCATAE JECATH, iX poO0Ta aBTOMAaTUYHO 3YIMUHIETHCS.
[IpoekTHuUIi KO, 0 pealizye HaBeACHU aITOPUTM, MA€ BUTJIIS:

MOTOR_ 1

001 START_1
|}

MOTIME 1
002 MOTOR 1 .
e N Ql—TmE_1 o
 T#%— BT ET |—ACT_TIME_1 MOTOR_2
-’
03 TIME_1 MOTOR 1
4 F ~F-
(*Oeuryn__2% MOT _COUNT m
004 START 2 CTu MOTOR_2
I L Q
MOTOR_2
| RESET W | —PRESSED -
: NT #2—1 P
S M_TIVE 2
00s  MOTOR_2 TON
M I
T#10s— PT ET |—&CT. TIME 2 MOTOR. 1
c
006 TIME_2 MOTOR_2
—— F
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(*JlivnbHMK uMknie po6oTK ABUryHIB*) -

: d MOTOR -EDGE 3 g g 5 :
007 TIME_1 . F_TERIG CyCLE_COUNT

CLE O : : : ~ EM EMO

MOTOR_COUNT

Lo MOTOR_CYCLES— count L MOTOR_CYCLES
TIME 2 el L
MOTOR_2
a'i,
. MOTOR 1
 MOTOR_CYCLES—] N2 i,

O08s  STORS o s e ww wwew e wie o wee NIOEOREL

MOTOR: 2

Tyrt:

START 11START 2 - KHONKH ITOYAaTKOBOTO MYCKY JABUTYHIB;

MOTOR 11 MOTOR 2 — nepumii i ApyTuil IBUTYHU;

M TIME 11M TIME 2 - ex3zemmuisapu ¢pyHKIioHaIbHOTO 0710Ka Taitmepa TON, ski
BINIIYYIOTh Yac pOOOTH IBUTYHIB;

MOT _COUNT - exzemmuisip ¢ynkuioHanbHoro Oioka miumibHuka CTU, skuit
HiApaxoBye KiIbKICTh HATUCKIB HAa KHONKY START 2;

MOTOR_EDGE - ex3zemmisip (GyHKIIOHAJIBHOTO OJIOKa JI€TEKTOpa IMITYJIbCY
nepeausoro ppouty R_TRIG.

CYCLE COUNT(CYCLE COUNT:=count+1;)— dbynkmis kopuctyBada ST-MoBoOIO,
sKa MAPaxoBy€e aKTUBI3AIll ABUTYHIB;

RESULT(RESULT:=IN1=10;) — ¢yukiis kopuctyBaya ST-MOBOIO, fika MOpPIBHIOE
MOTOYHY KIJTbKOCTI BMUKaHb ABUTYHIB 3 ycTaBKoO 10;

STOP — xHomnka HenepeaOaueHoi 3yMUHKH IBUTYHIB.

KoHTponbHi 3anuTaHHA
ki rpagiyHi CUMBOJIM BUKOPUCTOBYIOTHCS MU pearyBaHHi LD-mMoBor0?
[Io Take mmHa >KUBICHHS?
Sxi OyBarOTh MHOKHMHHI CTIOTYyYEHHS?
VY yomy pi3HHUILISI MK MIPSMHUM 1 IHBEPTOBAHUM KOHTaKTaMu?
Konu 3MiHHIM KOTYIIKY MPU3HAYAETHCS CTaH JIBOTO CIIOTYYSHHS?
Konu acomiiioBana 3miHHA 'Set' KOTy1ku BCTaHOBIMIOETHCSI B TRUE?
[Ilo TpammnseTbes 3 aconiiioBaHoro 3MIHHOK "Reset" KOTYIIKK, KOJIU CTaH
JiBOTO crony4yeHHs crae piBHUM TRUE?
Komnu ctBoprorothest noriunuii BXig 'EN' 1 gjoriunmit Buxin '"ENO'?
. Uu MO’kHA 3MIHUTH MOCIIOBHICTh BUKOHaHHS LD—niarpam?
10. Konu BukopucToByeThes KinrouoBe ciioBo0 RETURN?

Nk
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