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ABSTRACT

In this thesis, the designing of controlling and monitoring system for

Future Renewable Center is presented. The purposes of designing are energy
management, monitoring and logging measured values such as electrical guantities,
wind velocity, Illuminance etc. Programmable logic controller (PLC) is used for
processing. Visual Basic 2010 and MX-component is used for display designing and

communication between PLC and computer.
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Client w14 DDE Server mm’tummsnumwamaﬁm PLC wdlusunsuitiu MS Excel 3o
IUsLLniaJ Client 3y 9 fifndlefu DDE Serverlm SCADA v19879zeanuuulyl SCADA Server
vhuihiiasadu Alam wasfulily Alarm DB vioifudeyaidy Historian 131y Log DB
Juguiodslsr Alarm Display wua¥ Log Display el SCADA Cllent aly

dmsvdiu Development Environment uum‘uuaﬂﬂumiaammumad
SCADA  goswuaiiiu q dulaeilufesiindostiolunisadrauas $anisnsaiin (Graphic
Editon) indesflelunsdanisTusiimitadretumn (Project Editon) flnsosilolunistiiduas
d0en Text file mm;mﬂaqumwmmimmanu Driver %8 OPC Serverli

2.1.4 Tassa$redinumsiosis (Communications)

n1sdeanssendne Client - Server w?iaamhu‘[ﬂﬂmaaimUﬁalu L
TCP/IP Tag Client asfinsafiunisfiinoivse Tae mtﬂ:u Server m‘smwauammmmuw
Lmnmeﬂulﬂmuwwam \iuiinisder1aIn Server (ofwes VO 289 PLC fin1siUBsuutas
WHudy

nsdeansiiugunsnity Server 1ININTABUANINGUNS Al LA
fgld el (Defined polling rate) IE]EJE)’Iﬁ]ﬂ”ﬁ]’l\‘m‘ulﬂﬁlWQJW’ISWNLG}BiUSuLﬂV}m’N‘]
Tnda Controller arvadmwwsmmasmwmiawa‘lvm‘u Data Server W3aueIaNvnsEt
(Time Stamp) miaamsnuqﬂmmaq Data Server Husaidumsdeansuuy Modbus,
Profibus, CAN bus 1Hugiu %uayjﬁ’ummyunﬁ%ﬁﬁ%aqﬂﬂiaﬁﬁu 7 3ndunuula lu
Uoquiuiinisa¥ng OPC Server  fiafuayunisinsiedasanasgrusaqiutusnnunson
AseuAqugUNIAMAUszIN waziinsimulivhdlugunsalln « ethaderiios

2.1.5 Tassa$edumasing (Interface)

m‘smﬂmaﬁuwm Data Server ﬂuaUﬂ‘smmasvmw Data Server wag Data
Server wagfiu Client 1 fin1suasiiu Driver senanununEn” mmﬂumawwwuammavmwam
mamamm'smwuﬂmmmwmaumamﬂawuuwmu OPC (OLE for Process Control) gl
ﬂf;miaﬂl,‘s'ﬂumsaaaml,aammwauaimaumwmm OPC Foundation Fuifiussernsudn
’LumimwummmmuLLaumwameﬂIu‘l}a“’LmﬂamWﬂ OPC Fallusnmsgrunansiidania
mmnam

nsnderugudayaniousnes SCADA Software u Sn1sadrdlirannse
finsioldri1u ODBC (Open Data Base Connectivity), OLEDB (Linking and Embedding Data
Base), DDE (Dynamic Data Exchange) (Tusiu LﬁBﬂlﬁﬁ’lll15ﬂtLﬂﬂLU§Uu%€]uﬂﬂﬂ%@ﬁ’lﬂﬁLﬁ‘U
teyalilugrudeyaguuuusin q lutlhgiuiimsimunliansafaseiulusunsy ERP sha q
wwu SAP \Hudulamie



2.1.6 Taseafeanuaunsalunsveneszuu (Scalability)

Scalability Aiaauanuisalunissesdunasmaveessuy SCADA fudiusig
) 19U /0 va4gUn3al Controller uazduuIASaY SCADA Client Mty Wian1saevhaiy

{ v o v ow . A v v

33UV SCADA ve38vieau 9 usu dwnnData Server Juuuy Driver fiaésgnewalulad
amglunsindeiugunsal AldwIesduinlumsdevens nsieDriver viaUssinnanunse
Ansialdlaniz SCADA Software UnBWawiniy Jymididuiimndiosaifusgraninewing
d'* L7 vV oas v = 61 -=’I)
Falaguulivuanldmsgunansie OPC ioudlatigmnil

2.1.7 Tasea$1an15d199958UU (Redundancy)

SCADA  Software  @ulugiiinauatunsalunisvindisesssuuaes Data
server nefiilo Data Server AT uddoefasdanulsi Data Server Endamtaviany
unuit laeaefimsrimunneufinsdulii Clientisl¥idenandesy Data Server flwuidl
Aranudadaaiaiy

’[uuNﬂaa‘[mawmwmmmmsmu Redundancy He1vasvinihilanusznis
wummﬂmmwmmammummm Data Server Lwamiﬂm‘lwnu Client s 9 ws1zlunsdld
il Client SruusnnAnsieatiiu Data Server mmmuumwmmawﬂumwami’uauafuaa
Data Server insgsiadlviuinistiaya Client ‘hﬁﬂsm'1munaum%ﬂsumaualwmnaﬂmm
wla muu’lmawmmw Redundant mmwmmﬂuamwauaLmeaﬁwa’Lw Clientsins€)
nveawis Data Server a.flmmmmwmmwaua’iwLLﬂiwuﬂLwawﬂmm DRI Y TERILY
nMsuINsteya

2.2 nquiifieafiu PLC

2.2.1 AURUEURY PLC

PLC (Programmable Logic Controller) i{lugunsnimunudnluii@ aunse

SIU‘ELLﬂﬁJﬂ’JUﬂML%WIﬁﬂIK;l} \Wugunsalaiinlede - awm (Solid State) e uwuvasdn

(Logic Functions) @ Anfuiuan Lwa‘l'um'uﬂumimmwaumawns VROTZUUAN 9 Unu
9ITSaguUULAT Luaqmmﬂmwmaemiwamnlmmsaam‘uﬂuwmnmnﬂmu'ﬁm'lﬂumulm
1w uavddntuszdiosduaslniin (Hard — Wired) muumaummmﬂwmmLUaau
NTEUMINER MIadnumsvaulnd Adeaduans lnilvg ﬁuqt,aama'n,l,avl,aam’!fzm'mm
wazdleldanuluuiu q wihdudavediadosidonanin usdlewdouly PLC u n ﬁmaau
nszvInnsnanvseddunsviulmidy vldlneniswasilusunsalvividy vangnd
uda PLC dildledn - awnm Fuindeiiondnszuuin msldnsaualiitiosndt uazasen
mlesoansvereduneunmshaueaeiesdng fafutlagiu PLC Fadnumauny
Mssag wste PLC Tdaulddendt awnsasterdriugunal 1/0 dlaease udsanndy
Wsunsumupuiausalfaulsiiui disinmsesdsudoulelnliansovild Tne
Wasuuaslusunsuwintiy



anelwlv

msldastadivody fail
a ! < 2l € o
1. msiiuaneivgen WeldSiadiluduuun
2. nmswaguudasfeulavasnismuruvhlienn lesndeaddounsiiu

3, vaugldnufansdenaninvesnihduda wsefinsonsauinamiduda

ybiAnUsznenTu

AtRFanT

Tnglany

PLC

yileidne

v
a v oa

n1slg PLC J9of sadl
1. ansaufladeianainvesnismuguuuuiiad
2. Usendarldane a4 Relay, Timer, Contractor 1nndn 10 dhauly

4 = 8/ s L 24 &
3. wanaNNIAUANIuLUUAB SN PLC Saanunsaldflaridunig
4. wazantudus launueg
5. anlIa1lunIseenRUUNITLaTazmN UM LA ly19as
al < & A a o P 5
6. dvwaanuaziluunsgrullaiieuiulssiad
7. liwuteymmihduda anevan niloweasiiad

8. Ungainwiedaunndeszning PLC iy COMPUTER

TOULANAINTENIN PLC U COMPUTER
v & A gy ] v
1. PLC gnesnuvuuasaa ety iwebinusiean mwindedlunugaaivnisy

2. nslusunsuaznisldary PLC viladeliteenniilounenfinmeseily
3. fssuun1snsiedeuiues Tdanmuistmsldauiilimsigesnm

) val W & 0§ v o
4. PLC gniflvillanuannsalunsléaugstiugos q vlinnsldou

asmnuntu sasisldreniameigenuasdudeuiy

2.2.2 ¥iAv4 PLC
1 8 v @ = =
wusmulassaseneuanlau 2 ¥9a fe
1. PLC wflaudan (Block Type PLCs)
PLC Uszlanil ag51ud1mUsenauvianus Wy shuseuiana nuigausa

MABUNR/A A wazumwdsdielnves PLC  agluvdenideadu awisauanishega PLC
WU Block Type lanasy
Y
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!!Hﬁ.un

-

CPMIA

Ei i‘z‘lltlt;,-_. ’ —n _“

CPM2A |

CPM2C

3U# 2.3 PLC wilmufion (Block Type PLCs) [4]

AT 2.1 Fedtaidevas PLC uuy Block Type

Yof

YLde

1. flvusdnansofndeldding gty
NUATUANYLIALANT

2. annsaldauuwnuisassiadis

3. fflsiduiiay Wy Hedumsadinmans
warileridudug

1. mw?v'mﬁwmuéuwm/mﬁwmamﬁmﬁ'm
lehieendn PLC wilaluga

2 Lfm§uwm/mﬁmﬁa'gmlmﬁ;wﬁaﬁaaﬁﬁ
PLC senlusiaynilissuudamynsian
fsvoznamils

3. fisAguliidenldnutesndn PLC wiln
luga

2. PLC wilalaga (Modular Type PLCs) 3ausa (Rack Type PLCs)
PLC ¥iimil ef'auﬂisﬂa'uLLﬁiasdwmmmeﬂaaﬂmﬂﬁ’uLﬂuiuQa (Modules)

U NIABUNA/BIANR swegludiuveslugadunn/io1snm (Input / Output Units) @4
muwsmaaﬂlmmlmanavl‘ﬁmawmnauwm/wqmwm mu'lmaan'lmﬁwmaﬁmwu
awa}v‘lmﬂuauwmamqmm‘umma/lé 90 w3e [uednnadiaieivuin 4/8/12/16 o
ﬂU@HﬂUSu*‘UﬁNPLC AL 'Lumu*’uaqmﬂiumawauavwmEmmmwvmuaa"lwawaﬂma (CPU
Unithsianansaidsusinaees CPU Unit Timngaumisainidosnisléay Wy PLC U
C200HORESICPU 'Lw.aan’mewmmuwusuCZOOHE CPUL1E 9ziianuunnenafiu PLC qu
CZOOHX CPU65 (‘W\‘lﬁ@\ﬁm‘UUPLC As¥NaC200HOWwTDUAY) mwmﬂmmwaﬂﬂmmu
msmmmmuauwm/mwwm Jusu daudsznoudiaqaesPLC mumimma finamuiauatiu
dlodasnslda wgmimsosaui mﬁuhﬂamuﬂLma's'(,uﬂ'rmaumanuimwaum
9 JUCQM1/CQMIH y30CIIM/H/G wiv1eguld Backplane Tunsvauglindnes Whaeiu

wWelvansnsaldemsantuly
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CQM1/CQM1H
JUN 2.4 vilawes PLC wilinluga [4]
CPU Rack Poeer :.:'Snuﬁ?x:;.a%ﬁgg?;‘ésmc
Supply Units, CPU Bus Units)

Unit " _—ll I Cantral Unit 10 Units max End Caver
p emory 7 / A /

Configuration Units

(Basic 'O Units,

Special FO Units.

CPU Bus Units)

10 Units max, End Cover

Expanslon Rack

S
U

=1 a a 6 3 A \
EU“ 2.5 4umv99 PLC ‘UUWT:JJ@JEI m%WQULUﬂLﬁ@ﬂUH‘TﬁLT@MmB (4]



/O Units
Special /O Units
CS1 CPU Bus Units

I/O Connecting Cable

“Memory Card

Serial Communications
Board

SUT 2.6 wiinas PLC wilsluga 74 Backplane Tun1sidousis [4]

= o v o =
A13199 2.2 ol Taideues PLC vilaluga

11

v a
UL

dowde

il LﬁmmaiswlﬁdﬂmﬁmLL?iﬁmﬁzﬂmqaﬁiN‘]
Aroansldnuadluuu Back plane

2. @wnsavgIduIuBune/te e lsiuinnan
WuUu Block Type

3. gUnsnlBunp/ewinndegnlagani
anunsananamglunaiy g il

eIV PV b o1 o)

4. fefln wazgUuuumsandedeansliiden

Tgaunnduuu Block Type

1. 'i"lﬂ']LLW\‘iLﬁE]LﬁEJUﬁU PLC wuy
Block Type
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2.2.3 Tassadrelnevialuves PLC

PROGRAM DATA

PUSH BUTTON

l l —4— RELAY
outT |

o ——» CONTACTOR
LIMIT SW. : 1 o
SENSOR :> -CPU :> PUT _}—r— SOLENOIE
— d—s LAMP
te. UNIT
o —I—b ete.

3UM 2.7 dnwailaseairantglumes PLC (1]

silduuseneudifyseiuviaonun 5 dudsil

1. faUszuqana (CPU)

° v a0 & < = W

uIRAILLaAIvAN BaUSpulaliouauesues PLC melulsenaudie
weaeinuaevilauasiilulaslusisawediua (Micro Processor Based) Tdunugunsal
NINTLEE 1w/ Indwes uardinuwes Lﬁa'iﬁp’ﬂ%'mmmaaﬂLLUU'msIﬂa'L% Relay
Ladder Diagram 1 CPU 9% aamwauaamaﬂnimauwwmm Mﬂuua MINsUsELIaNa
waztfivtoyalagllusunsiminmbeanud ndsantuesdsdieyaimnrauuazgnies
ganludagunsalianvinm

2. 1i8AU31 (Memory Unit)

dnihiliAuinelusunsukasdeyaildlun1siieu Tnsvuinves
wheamInazgnudsesniduindeys (Data Bit) nelumbeaud 1 On AavdiAnanig
n1eaedn 0 wie lumnsrsfundusds 31 PLC Useneushembhemiusiansiindo ROM
hazRAM

RAM ﬁmﬁwﬁﬁu‘lﬂiLmimaﬁﬁma wauaﬁl‘ﬂumﬁﬂgummmm PLC
wmaﬁmm'nhvmwu%vmmmmaﬂaﬂq ma‘hma’l’uLUu“LWLaawamamamrﬂlwr&m n1581u

wazn1silsudayaatly RAM vilsdnean stﬂwmummmnmm‘luisammaaumawu
A [}
nmswdsuudasuile Wsunsuegdos’
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ROM ﬁmﬁ'ﬂﬁl,ﬁuiﬂiLmuﬁm%’ﬂlﬂumsﬂﬁﬁ’ﬁqwu‘um PLC malusunsu
YOl MreA1uTIwUY ROM Seaunsauvsléidu EPROM ﬁ?jaaaumaq“l'traﬂn'imwc,wiumi
Weulazaulusunsy mmuﬂmmwlmaqmiLUaEJuLLUaﬂU'sLLﬂm wonaniighiiuuy
EEPROM wmamwmﬂsxmwﬁimaﬂmmmuawmw‘lummauua:aﬂﬂmﬂ'm annsaly
auldiviiauiv RAM udbidedlduunmeddses uis AN LRI INTINANALTRT e
ROM uaz RAM Liseiu

(3

3. dqwmﬁuwmtaﬂmﬂwm (Input - Output Unit)

Mgdunm mwmwsuammmmﬂaﬂn'immauanLLanmm Foye el
FyaauioanauudaddimiheUssinanasiely

Ve ETLRTAT) mwu'msu'ua;&amﬂﬁfmixmamaLLé"aefwia‘ﬁ’angalﬂmuqn
gunsalneuenidu AuAuvasnlv uenes uazi1d Wudu

duasdunauaziendin (input - Output Unit) azdesmsugamunuile
Fuanmzuardyg e 1y miieduwe Sudygrunieannzuddduss cPU Lite
Uszunana Lile CPU Ussanawnauaaszdslvidiuvesiondwn tieligunsaiiauniud
IU'ﬁLLﬂiuLaﬂaammmauwmmnmauaﬂmﬂummﬂULLaumms’m%wumma*-] mmuﬂaq‘imﬂu
ﬂcgzyﬂmmmmvamﬂmm laHazifiu AC v3e DC iilodsly CPU faiiy afgzmmmmuﬁmmaw
Augnaeshiduiuudy CPU audovmuls

'
L = e, Y o a

CUENUBUNAVIAIEAD UANANURLBEWUINANY

2 ividndn Isefuiivnyauiu PLC

E MIdsARIMsERINBuNRTU CPU  azfnrafiusiediuas feonde
gunsallszavllavaudames iefeamsusndnnia (isolate ) mslviinlvoanaindy
= Y] t % = A a a W
Wunsdesiulalif CPU @meidlodunmindnaes

\ wihduiiaazdelsiduaziiiou ( Contact Chattering )

Tudruvanendnn awvhwhitsuaanieildsnmsussinanares CPU uda
dhenmaillumuaugunsainsin wu iad wievasnln Hudu uenantuuds Suvin
wﬁwﬁuaﬂé’mmmmwﬁwﬂi zaananans ( CPU ) sanangunsaliensive Imaﬂnmmmwmu
sfimuamnsodulnanmonssualwinUssnn 1 - 2 wenu$ LmeIwammaqms
nszualnihannndi wiowladhivgunsalivBuievenglisunszualiinunniu 1wy iad
wionauuMAeS 1Tudiu



1 A 1 U L3
U 2.9 nugunsalivieriuniaeding PLC [4]
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4. unasgelw (Power Supply)
Muthfdenasnukassnwserunsssulninszuansslssy CPU Unit

whgAnuTLasheBunn/ @ vinm

5. aUnsnifiaiau (Peripheral Devices)
- Programming Console

= Eprom

- WriterPrinterGraphic

- ProgrammingCrt

- MonitorHandheld

- du 9

2.2.4 prwnitldlunsideulusunsy AUUATFIU IEC 1131-3

ailflumsiBsulusunsummuanasgiu 1EC 11313 fwald 5 nmen fo
LD (Ladder diagram), FBD (Function block diagram), IL(Instruction list), ST(Structure
text) way SFC(Sequential function chart) faudindnwielasiad1aves wiasn1wailning
uwansnafy udluudazniweziidiulsznoudieg Tulusunsufidnuasifortunmuannsgiu
EC 1131-3 19w dnwaisnisussmesiaus Haridu uaziedduuden 1Jusu udeeslsfa
mawmmﬁ%Lf‘ﬁauiﬂmﬂsuiﬂaﬁwamwum'il,%wiummshm u1sufula

1. LD (Ladder diagram)

anummwL'Uﬁuaa"l.uiu'umﬂi'mm mmwumummmwimUﬂmmusma
uaz299slii Fauasimes laavinsy axUsnavshe s1¢ (Rail) Wedheuazen vedlassinsy
Lwa’l"aawwwamaqﬂmmmﬂummwmﬁma wefumseiureinsy ud uaviivnainuie

¢ @ L3
ARYALUULD WY

-Sw, A -Sw. B -Lamp
t—1 [—+—1/[—+ ; ¥ : : —( )
-Sw, & -Sw. B

p—]/[—t—] [—+

3UM 2.10 LD (Ladder diagram) [1]
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2. FBD (Function block diagram)
& o ¢ o a oA o = )
Wunwiiuaasiendu nmsviaulugdvaansiiindufiontu wasdoussiu
[ ' = ) = ad =
Hulaseine lnemsidsulusunsiluguves faiduuienlaesunsy sxfifugusnain asdn
lnpzunsy

Hi ko] § |

S B : >=1

-Sw, A 0 &

-Sw. B —+— = -Lamp

35U 2.11 FBD (Function block diagram) [1]

3. IL (Instruction list)

L asdunmwilideusylugurasdenin uaziidnvasadiofuniw
ueanud (Assembly) uaznIWILATES (Machine code) Famelumilsrindaniuauay
Useneuie diuufjiiinig (Operator) LLﬁuﬂ’JUV]ﬂﬂmLuumi (Operand)

A -Sw. A
:SN -Sw. B
:AN  -Sw. A
T A -Sw. B
V= -Lamp

g‘LJ“?I- 2.12 IL (Instruction list) [1]

4. ST (Structure text)

ST andunwluszauge Imﬂﬁﬁuﬁmmmﬂmm Pascal @avzUsznouly
Y I LLﬁuﬂ?E‘N Imsmnaawﬂﬂavaﬂuwfammmmmﬂumsmaﬂmmu WU IF THEN
ELSE fludiu Adafeniunisieusn wu FOR, WHILE udy

D :=B*B -4*A*C;
IFD < 0.0 THEN Nroots :=0 ;
ELSIF D = 0.0 THEN
Nroots:=1 ;
X1 = -B/2.0*A) ;
ELSE Nroots :=2;
X1 := (-B+sqr(D))/(2.0*A) ;
X2 = (-B-sqrt(D)/(2.0*A) ;
END_IF

gﬂﬁ 2.13 ST (Structure text) [1]
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5. SFC (Sequential function chart)
o o o = pap v o o
SFC aziduniwinsessunissulusunsunilassasienisynaudunuud
\ud FeduUsyneutes SFC azsenaudie Step maa’tumsﬂgumms‘luumavwmau)
uae Transition  (Weulviimmualinseynedduuas Step) wenaNGSiETAiIMUA
ANYALNITINIY 19U Alternative step sequence uag Parallel step sequence Judu

1 = Run & not Error 101 T~ Error
3 --I Start motor M1 :I 101 Alarm

2 -t M1 started 102 ~— Acknowledge
3 —I Start Timer ]
3 =1 Timer =

4 Stop motor M1 7

Eh _ I

31]17'1' 2.14 SFC (Sequential function chart) [1]

2.3 nuijiieafulusunsuilden

2.3.1 Visual Basic 2010

lUsuns Visual Basic (VB) LUuT.UsLmsummuwwmiﬂ'zuﬂmmvmwmaq
LUuwuau’imaaiuﬂawuiﬂmnsm Visual Basic LUuIUSLmelmUa&miULmumimﬁm
T,Uﬂmm'lmﬂ@Uuwmmmauuauumsmawmﬂsawamw‘]miannm’mau‘[ma
(Controls) T wiuraslunisesnuuulusunsulpeniunisesntuunineswuuns inused
38N Graphic User Interface (GUI) nilfmsdaguuuunieaidululiheuarlunsdeu
IﬂitLﬂ‘iﬂJNU‘ﬂ”L’UﬂULLUU Event- Driven Programming ﬂaIUSLmsmvmmunmaLuammmsm
(Event) mmumamwaqmmmm’lmme'ﬂfmaammaﬁ‘hmmﬂuuuﬂauaamﬁlmnmﬂmmmﬂu
AU

m‘ﬁsadﬁaﬁaﬂaﬂmaﬁmqﬁ Visual Basic 3ol ilwladneedu Form
Textbox Label figdniuing (Object ‘luﬁ%a’tifmﬂqaauﬁnﬁ) el
Lmaaua‘(,ﬂfﬁu Visual Basic %vLﬂuaauLfmmmaummiamvmmmmsmmmﬁl’uﬂmauum
maaaaumnmuu‘léﬂmamﬂuwnqaaw«mm”uﬂmauum (properties) Wagkson (Methods)
U‘iuﬁl’m’]‘U\?‘LULLmﬁuaBULﬂﬂﬁlE)’]'il’i]uJJﬂfNﬂMUﬁLL’ﬁuL:Llﬁaﬂ"V]L’WlJ?J‘UTﬁE)G]’Nﬂ‘l.!ﬂlﬂ‘UUBEJﬂU‘UUﬂ
Y9400ULANA
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lumsimunlusunsussgnddag Visual Basic msileuldnvzgnuissaniiu

dauenitngdines (procedure) uiazlnsdinesazUsenaulumenaadsiinanidalundy
ilvimaulnsavisosauldndidus

B
4

e e m— .y B g Tl g
Ce IR LS el h T WAV

[yeye—

[ g 4 SR B R T R AT TS T

[

SU# 2.15 wifshs Visual Basic 2010

dauusznauveslusunsy

1. Toolbox
| i o ° ¢ <
Wudwildlunsuanseeulnsasisg iz MIVUNDsNnaNe LATesile

uriilasannaeulvsaiidtuauin Astudsldudseendunguqudasnduazuendaoufiy

Toolbox v
LinkLabel

ListBox

ListView
MaskedTextBox
MonthCalendar
Notifylcon

R

Am:

kL

MNumericUpDown |
PictureBox |
ProgressBar |
RadicButton
RichTextBox

TextBox

ToolTip

FEWR®B

TreeView

WebBrowser

&

4

a]

ontainers
Peinter |

i

FlowLayoutPanel

GroupBox
Panel
SplitContainer
TabControl

ECBOG

TableLaycutPanel

4 Menus & Toolbars I

gﬂﬁ 2.16 %1919 Toolbox
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2. Solution Explorer

o | < 3 ¢ i oo o & o

Wudrunuanilassasivedlidaregnilulusdndusnainiisidanisa
Y ) '3 ) Y 1 " v a a =
Jansiulndmanduluvednumeeiiu Solution Explorer 1¢ 1wu sy au wWisude
asalwaned Idaduluinseninmumeansesnuuulusunsuuasldnlusunsy Judu

Solution Explorer w. b X

SISEEE
2= WindowsApplication1
=d My Project

Forml vb

gﬂﬁ 2.17 wins9 Solution Explorer

3. Properties Window
ﬂ’lﬁWGllu’]LLE)UWﬁLﬂ“?m‘lm‘ﬂﬂaﬁﬂW“’BEﬂUiU‘U@\‘!QBUL%ﬂW LLa“"V]ﬂ’aE]‘ULﬁmWﬂw
Uma‘ulﬂmaﬂmauum"uaaaamﬁmmuu‘]‘zjmw LiﬂﬂﬂmﬁNUWﬂJ@dBaUL’ﬂﬂm’ﬂ Propertles

dm3u Properties  Window sefidnundunsefivanstouazaveauday Properties
TnaisnanunsausuasuAmuiisesnisla

Properties * 0 X
Form1.vb File Properties -
D‘- A ; :

D.- 4 ;
Build Actlon 3 Comp?lg 7
Copy to Outp Do not copy
Custom Teol

Custom Teol

File Name Forml.vb

gﬂﬁ 2.18 w94 Properties Window
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4. Form

) [} Ao w 1 a o a o
WuarudsgnauidAgyedueiwasnsvauloUndindurasduswnsumee
Dudwildlunsdanseeulnsadieivefinrafugly

sUil 2.19 w6 Form

A - ¢ i i
wsesilalulusunsy Visual Basic #ilde1u

1. Text Box
I 4 A & v v - v W
LﬂULﬂsaﬁﬂJaﬂaiq\iﬂﬁ@ﬁﬂaﬂ'ﬂuﬂﬂqﬂrﬁﬂLLﬁﬂﬂ@?ﬁuqaalmUIUﬂmiﬂ

labl]  TextBox

3U 2.20 1n309ilp Text Box



2. Picture Box
< < ° v
\Wuedesdlafianunsadrgunmanldlulusunsuld

PictureBox

Qs o ]
Q o
o o ©

g‘ﬂﬁ 2.21 1A%9aile Picture Box

3. Chart
4 o d P w
Wurdasdlafannsoasianswlulusunsule

il Chart

(i BBl a
100 B Series1

80
60 4
o 404 a
201

1T 2wyl b f 7 8

JUil 2.22 1pFasile Chart
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4. Timer
& L e o 1 1 :J
ylszasdveinsldinmes fe Wilinsvhauusedann q gasnanfiin
e Faazdaglinsvihauuiedugnyuuuammdamientuiivsunsuduhauegse

3 Timer

Overview “ ~Trend

Timerl Timer2

i g a A
JUN 2.23 in384dla Timer

5. ComboBox
< d a4 08 v ¥ a d ow )
LUULﬂ‘iﬂﬂﬁJE)“/]ﬂ"lﬁJ’]’iﬁW]IﬂE‘i'ﬁNaﬂﬁl‘ﬁaﬂmadﬂﬁlﬂ

=8 ComboBox

E‘Uﬁ 2.24 m’%iaaﬁa ComboBox
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2.3.2 TUsunsu Gx Developer

= MELSOF 1 series GX Developer (Unsel project) - [LD(Read mode)  MAIN 2345 Step]

T Profect Edt FindfHeplace Convert View Orine Diagnostics Took Window Heb
DizE s B | | aee ¢ alal Ee
[Progen <] | o 0 - | [ e
. 7 1. U ) [ e 8 o |
BE#21@ < ¥ ~ ',JIEQ} Tlzf o) @ 2[5 B
_l_J_I _u;LJ : J,JJf,L,I G 2 e o e |
¥l M2 M9039 K3 A
‘.;“:;: Ol—< — ™0
s 2] pwanen -
MO
7 | (Y80
MO
9 } {pLs M1 1
%18 M3
13 | F M2
M2 MO
— —
18 K10
;M : 19—t J (T1

3U°?i 2.25 fpg1alusunsu Gx Developer [20]

Wusodelusunaudou Ladder Diagram woe PLC Fadeuludaupiuau
! =i s + Ao b < A
gunsailuszuy 170 fe tamdeulusunsulumsiumninliniadesiiotauas sensor an
1 1 c} v ] &
Ussananalu PLC uag PLC avdwrnluudasfivinaeneuiiatnes

2.3.3 TUsunsu MX-Component

Dulusunsuideusiessning PLC uasTusunsuwes Microsoft mq*]waa”lu
nenfiunosluiiifelusunsal Visual Basic Sslusunsufifninihendt L Surangunsal
Taseuazgunsal sensor deyndeyainniirenfianesviTlilusunsy Visual Basic a12n30
Wousidoyaty PLC lddanisvhsuesiusunsuduesiuieviadounisifimndotioly
Tusunsu Visual Basic Jusndstasundlusunsy Visual Basic wieusedoyaru PLC axvh
ldenn wasdannsmhdeyanngrudeyalulfuudunefidelagldmugiulsunsy va
Script
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H me&r of 4~

g ey Y

gﬂ‘i‘i 2.26 shagmant1999elusingd VBScript (9]

d ar Ly J
2.4 vaufjideanunisinsiofeans

2.4,1 RS-485

Mvualagduinugysenaunisgaamnssudidnnsedindvie A
wasgun1sdeNsedayayiniuuuaynsy (Serial Communication) fidnuwaiznsidensioidiu
wuuma1ega (Multi-point) w3e Multi-drop aredeyaailldinawuuiioy 2 arsuazwuud
Ju g anw mwiaLL‘uwmm;mﬁﬁn’[ﬁmmsmmaaawaﬁ’mmmﬂuﬁ’aﬁwﬁwﬂzulv’f (Signal Bus)
ﬁi’nu’auﬂauﬁqma‘iﬁaaﬂnmiﬁmmmaaiuu RS-485 vawilsgnrimunliil 32 s“h Tunsdid
maqnmwmumaqummuammm (Signal Repeater) vi3aldds-Sudmnaiidufuaud
(Ausunuadow) awu Fusroraiiusurugadouretuldie 128 90 AIIULIIVD
maasgsgmmummsmu RS-485 anusnemlads 1.2 na LIUREINUNINTE U RS-422 Ul
nsdoasandunuvasmslaindouiu (Ha ¥ Duplex) NLWU&ﬂEJﬂJW’JLW@‘S%SEJEJﬂﬂ‘iﬂJmLﬂm
winduilanunsodsdyanaeenld o L'Jm‘wueq aauwmaaa%ﬂumuammmmwmm RS232
Ay §aniu wswiudussawsinnsguiiinnsunies Desktop (Awassluatoniou
\p30aNotebook Afi RS232) RS232 silfedinegnatsedne wu AuemvesEedesliiiu
50 W uazANUISIGeERDL 20 kbs FeliiRemedmiunisleansideniuanelna/mii
a9 sioanlddl RSA85 wunufl Rs2328ymindnues RS232 ﬁaiu'wuwia Noise Liasantoya
Tuae TX waz RX deaSeulflsussiudygyiniu GND 1ile GND 9ATUNIUYILA GND
Wasuluanidu ud Rsass lallaldnsenedadyanaifiu GND Rsass 1‘umwmmﬂmaivmw
@ 2 @e (A uag B) Wufuendt Logic “17 w3e Logic “0” 3adiavtleaiiu GND loop #
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ik Y] ' . ) " o, | a a )
WadU Msidaununanswuy Twist aztlesiu Noise loaninatenseiiuauiuiuly wavay
!L!JdQI 4.’1 WU

= . ) ' % v
nosuRauduaed Shield azauisatasiuawnlwi auiuusiwdndauiniule

RS-422/485 DB-9 Female Pinout

PIN 1: Auxiliary Output+
auxout+|(1) PIN 2: Data Output+

e @ @ AUXOUT- pIN 3: Signal Ground
@ TxD- PIN 4: Data Input+

GnND |(3) PIN 5: Auxiliary Input+
BT PIN 6: Auxiliary Output-

s @ @ AUXIN- PIN 7: Data Output-

AUXIN + @ PIN 8: Data Input-
PIN 9: Auxiliary Input-
5U 2.27 Buimesineg w9 RS-485 [14]

2.4.2 Wslneoanldlunsdesnslu Rsass

ansanmualusiapeaiedlsinliliinwusdils vieazld Open
Tuslnreaildigulustanea MODBUS Afiexldlu PLC srugeatvngsu dslunsde RS485
vosgunsaifililussuussnirsdiwesilidnAsineqiidedtu PLC 1s1anunsnidevds Rsdss
sevhaiuldfuudazgunsaiiiiiyasie RSa85 fegu 2.25

Ethermnmet

- - s0n.0 . emm P s 4800 w— 115 000w
i 9 5 e | i 199 8 m— S0 s e i ms—!
| o Oh.5 - E— e 490, - Y = 4005 -‘l oo 99,5 - S
' ‘--:---'-1 _f:..-_-::--ﬂ Eezs g,’::-a_-:--ﬂ

A A A i

. N\ A AN -

RS-485

JUit 2.28 maifeude RS-485 sewinagunsaliiee [14]

2.4.3 Wslanaa Modbus

TUslanea MODBUS  ulusinreatiiedoarsdoyadunn/iondinn wazssd
awainelu PLC SagnAndusndsusit 1979 T Modicon aunilsluuidmgran pLC Tu
Useinaanigouint (Yaguuilu Schneider Electric) Tuslanea MODBUS lailufiseusuiiu
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06193199219 aunguileannann MODBUS  1Huszuulnidesiouasianndiouaylud
Alda18 (Royalty-Free) Snwzaé‘qLst‘wma’i,umsﬁﬂﬂﬂmﬂaaﬁlﬂisﬁ’mﬂuqﬂﬂiaiﬁuq 817
LU RTU (Remote terminal Unit), Remote 1/O Digital Power Meter, Flow Computer 1Tu
dunazlunneeniuas SCADA  Sauaunsadeansiuluslanea MODBUS latagUu
MODBUS Fudulusimmeandnlusugnavnssuiieldamlussuu SCADA uag PLC

2.4.4 was_gawl,wﬂﬁmﬁmﬂu

lUslamea MODBUS 161aammuLﬁa’l,w'a’mmuﬁuwaimﬁamiﬁ’uwﬂm
UINTFIWBYNRS-232C, RS-422uay RS-485 lugausrasausnautinnisluvaiussnsunsmwane
FlaRaureenluidulyslnAeaMODBUS  Plus  way MODBUS/TCP  Snaaessndlsimy
1UslaAoa MODBUS UuwasmaamiauﬂiumLﬂwaﬂwuﬁmLLa.,ﬂsaammuﬂuluaﬂﬂmmu
ﬂuaaumaﬂﬂﬂmﬂaa Mudbusmumiaamwaualuaﬂwmu Master/Slave daunisdoans
INYUATULY (Master)miam&nimyauu'lwmmLUquWmmmaummasmaaﬂnmmmawa
HMI WUdvgunsaign (Slave) lavaiy 9 indeq Imammimmwwmma‘uaﬂﬂmlﬂmaﬂ 255
miaq‘imauanwmumiawaua 2 LL‘U‘U o mauauuuuaan (ASCII) LLa“mamaLLUULammu 2
(Binary) Tulusinmea MODBUS waamwamuwASCll 98158N27 MODBUS  ASCIl was
TuslnAoa MODBUS  #ideansveyauuuiasgiu 2 9xi38n21 MODBUS RTU  shinilaanu
wansslumsimunnesadsans

2.4.5 Inunnnssudevayaoynsu

m's%'uawauaaummw‘[ﬂﬂmaa MODBUS  a1uisaidente 2 lvuafe
nun RTU wasTvun ASCII @avia 2‘Iwumuummmnm1qnummsmwummwwawma:ua
melunsy ey Laan‘[wmlﬂﬂlmLmmaaulmmﬂﬂmwﬂmwmaﬂuaalwﬂmamsama
LABINY %mammJ';‘Umlmaan’lw‘lﬁwmmmnuwmm

Query message from Master .

Device Address Device Address
Function Code Function Code
Eight-Bit — | Eight-Bit —
— Data Bytes — — Data Bytes —
Error Check Error Check

. Response message from Slave

giJﬁ 2.29 msiuaweayasynsunlslusinaea MODBUS [10]
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2.4.6 NMsAARDADETSWUY Master-Slave

Properties of h!odbus/ASCII and Modbus/RTU
Modbus/ASCT1 Modbus/RTU
| Characters ASCI 0.9 and A..F Binary 0...255
Error check LRC Longitudinal Redundancy Check CRC Cyclic Redundancy Check
Frame start character "¢’ 3.5 chars silence
Frame end characters CR/LF 3.5 chars silence
Gaps in message 1 sec 1.5 times char length
Start bit 1 1
Data bits 7 8
Parity even/odd none even/odd none
Stop bits 1 2 1 2

gﬂﬁ 2.30 msfnnedoasiuy Master-Slave [10]

2.4.7 ATMUUANATNTZNINMODBUS ASCIl uag RTU

1. MODBUS RTU

wiswvayalulvun RTU. Uszneumiuveyalanisuvusiennsavasaan 1
Tus, mnegansndu 1lus, °uauuaﬁ'ﬁ'lms%’uaai‘hmuu'}ﬂqﬂlwLﬁuzszlumLLaziﬁ’am'nﬂﬁaU
ﬂfammnmaaﬂuaw'ﬁmaLLUUCRC (Cyclical Redundancy Checking) au1m 2 lupal CRC ‘ﬁLUUﬂ
'mmmmmmn‘uamamlumlmmvm start, Stop uay Parity Check Imwmatamﬂ'mawau
apENN1ITETeIA CRC waasmuyglunveyasenit ndsainiy Luamama'ﬂmumsm
PyALAzaRAYEYABENIINIMTILAIwIMISAWINRAT CRC anugasiduaivaian tiiouvinis
Wisuifisuan CRC ¥ 2 rm'wmnumalumﬂlum'NﬂuLLammmﬂmmmﬂwmmlumswaa
Toyalulyun RTU msasveyallualunaziuveyaaulanislumsy avasnihnisasdnde
yayarnll AelnEunu (Start) 1 On, Snveyas On Fside 1 lun, Drnsanaey Parity 704

v
£

veyal Unuazdnngn (Stop) 1 On wievniFenuuuludide Parity flagiuuuuustop uny 2
a o 9 o a . & 4 o o

U dwiunisimueluidn Parity T annsaldeniiuuuug (Even Parity) w3ed (Odd
Parity) ﬂlﬂLLa”W]ﬂWmﬂ’liE)ﬂﬂLLU"U'L‘ME’iElﬂﬂﬂE]\‘Tﬂ‘U?JUﬂ‘imﬂm‘vﬂuwﬂﬂm’lﬂwamﬂ’l‘im’ﬂﬂLI,'U‘U

ﬂIﬂEJWﬂ’]iJ’]‘iﬂU‘iULUﬁEJuLUuLLUUﬂﬁ‘iﬂluuﬂ’l‘iﬁl'ﬁ"mﬂE}U Parity (No Parity) laaae

START ADDRESS FUNCTION DATA CRC END
CHECK
T1-T2-T2-T4 8 BITS 8 8ITS nx 8BITS 18 BITS T1-T2-T3-T4

Sl 2.31 anwaLLNSUYaYATEY MODBUS RTU [10]
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With Parity Checking

Start 1 2 3 4 5 6 7 8 Par | Stop

Start 1 2 3 4 - 6 4 8 Stop | Stop

3Ui 2.32 nwniveyaunazlunves MODBUS RTU [10]

mmﬂuamwwnmwmn auiunivmumimimLWamauaaaﬂmlwam
L:J@ﬁdLW‘iiJ‘UBSJﬁE]E]ﬂlU Livlsuual 9 maasaaa'Nuammﬂunmwhawauammu 3.5
manmwavawawmw-smalﬂiﬂLLa.,ma'LustmmauLwiu mﬂiuﬂaumwmumauammu
wmwmnmaammu‘tumu g Ummﬂﬂﬁvaaﬂ'lumsnmummmmivm'NLW‘aamauaLLayﬂm
Umfuauamﬂmmu mwa'lwaﬂnmmq 9 Imwvmummmasmamawmmmsmm
mm‘smu u,avmmauammaemﬁmauaLmavl,w'su'l,mLLavmmmmswaaulm’m'ﬁwﬁwaua
Tueiiu mmmmwmwmmwummaiuiﬂamsmaaunumwvaumwmL'Jamﬂfmumuﬂu
fiivalaase

2. TvuaASCll
nsfuavayaluluun ASCI fanuuanmsannlvn RTU assitlulmunRTU
yoyafarawuin lun hansiufudausenounis 1 fanunseaseenlUlatasundviulnun
ASCIl 9 mawaua11wmuaanmt.ﬂumanm 2 @YU A 0X5B mmma%wawnmumﬂ
weadufidnus ‘5* Uagfdnus ‘B’ endufasiniseumisia ASCiasfasnusiy 2 i
Felaun Ox35dm¥U5" Uay 0xa2 A wdu‘B’ uahnsassia ASCI i 2 arieenludsasle
NAWNAUNITEIAT 0x58 mﬂu‘uamaﬂumm tlualuluuaRTU mmu’tmnmsﬁwam’l,u‘[mm
ASCIl 9 maw'mumnmwmsawam‘iu‘[meTU mm‘l‘wam'}m’lumsﬁamsuﬂ"nmﬂ'n
H’ILMFMLUMLLUUHHLW‘i%I‘WNﬂ ACSII lngnesnuuuandmiugunsaitludauanunsalums
mmum‘mizavmwamm’mmsaauﬂwwauaamawu‘LqumRTU mﬂﬂsmawmiammm
[CRREE auwimauaumava'smaﬂmﬂ1EJLammanum'flmLLavaUﬂsmwiaswauaﬂmaa
a130n39TURENUBElARIBI N TN BYaUAAL Lwiws‘ummuumumnmmqnuma’iu
Fraanfitmusvselauitey W’memmmswaawwmumu LLﬂu’W}ﬁuﬁﬂﬂmLWﬁJ‘UaudLLG]au
stulmnm‘lumwLﬂuﬂswmwnmaﬂwmwu@ w"l,uummmmsawLﬂwuwmm'imsauﬁ
ﬂj’JEJIMﬁ’]:ﬂSﬂSUﬁ]ﬂL‘ﬁllFluLLa”?\lﬁﬁuﬁﬂ"U’r]\'iLW?N‘UﬂMa‘lﬂlﬂLLﬂI‘mJﬂ ASCIl Faluluuaijaz
LiumuLWsmauamamsaawa ASCII wmwum’iwmﬂmwmmu Ao 0x3A Famsefusnus =
AuMBUoALATAYRIEIAN, vuneaYWendy, veua, sWanII9EeU LRC WavsWaASCll 2 6 7
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<

Amualiinefisgaiuaniiosta 0x0D uaz 0x0A Aesta CR (Carriage Return) wae LF (Line

1
o L7 d IJ o T 7 i s
Feed) muanu(nsune) Iﬂamm”wuam'emmNmnmiiuawamaaﬂﬂmmmmvﬂaa

ﬁl‘i?’ﬂﬂa‘u%BNﬁIUUﬂ’NﬂJﬂﬁE‘NiVIﬂASCH vag @E]ﬂﬂﬂ'ﬁ‘ialllﬂ?iJﬂi]”iUi’Jq‘Umuulﬂllﬂ’lﬁ
Liwﬁl‘uﬁ%wiiJ‘?J’alIﬁE)EJHZJ’]LLE‘YJH’{]”L‘U']?IﬂﬁuU’JUﬂ']ﬁU‘U’eJlIﬁGIEJl‘LJ

START ADDRESS FUNCTION DATA LRC END
CHECK
1 CHAR 2 CHARS 2 CHARS n CHARS 2 CHARS 2 CHARS
: CRLF

3Ui 2.33 dnunizisuvayaues MODBUS ASCII [10]

With Panty Checking

Start 1 2 3 4 5 6 7 Par | Stop

Start 1 2 3 4 5 6 7 Stop | Stop

UM 2.34 Snuaizvayausazluaas MODBUS ASCI [10]

mngﬂuamwmaqﬁmm‘.‘laﬁaqﬁwm-ﬂawéyaLma:é‘ﬂmamﬁulmmma
vosyntayaluluun ASCH Aefdnusluwilovluluus RTU fiivwsulumms s Tvua ASCH
Lﬂum‘sm‘uaua’l.uiﬂLL‘uwaawa ASCII ’uaqmaﬂwwommmmwumlﬂmaumauamuuu 7
Tnlumadleds sdnfaiu dniinesanontsas sFAASCI 1 mlmmum Start 1 On, Untoya
s9a ASCIl 7 On, Onnsaaeu Parity 1 Us), Lazln Stop 1 ‘Ummmwm 0 UnuaziyuLien
Aulvue RTU ﬂa’mmsnLaanUivmmwawmmmaaauPanty 1 Umlmwmumm Avsoluiidn
ATIFBU ‘N%LUﬁEI‘LJLUUUGIStOp U mmmnmsawaua’iu‘lwm A5C|! wWunsudasoya
PMNEVFIUEUNNLUUIHAASCII ?J@ﬁﬁ]'i’z]ﬂ‘b‘i?lt.l,ﬂﬂ\‘iﬂ’lLﬁ‘ﬂﬁ’lﬂﬁ‘UMﬂﬂx‘lHU'ﬁWﬂASCli wﬂﬁﬂﬂg’lu
Uaﬂamauaﬂmualﬂmﬂwal,'mmumswaauaﬂLLm’ﬂ“L‘LJuwaASCII maemaﬂmmum ‘099"
Wy ATYF wnduiaualnAsCl ﬁ]‘vlmaamwumwﬁvﬂvmummm’uaaLWsumauaLLmav
LWs:uLmaUﬂsmmmaaa’lmmmwwmanmmwﬂmaﬁwmwnﬁawamawa ASCIl umay
mlmﬂajamﬂnumwNﬂumumu‘wuama'1mmmwwmwam’tunwaaaﬁiﬁaﬂﬂmvmwumm
a1l 1 AufiBenAnaning Time Out Period mnLUSU‘umamummwimamlu
Tnua ASCI ffu Tuum RTU NN TAsvayalulnuaASCll uumﬂmaamiaﬂumauﬂﬂﬂ
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wnfiulnua RTU 9zmesasvoyasiaAsCl sanluiusiuang mvesswiulunveyamuly
v RTU iluveyal wlsuanansoasveyalanngn 252 Tuafamnulvan ASCI 9naads
wauamanmaaﬂlﬂmwum 2x252 w1y 504 manmumma‘lwmm'smu*ummwawaua
vaits 2 Tnuafouiamiu Fefmuslvan 504 uJuﬂwmmumaﬂmmnaﬂ'[,um'saazwiu
Joyaralvam ASCIl msnsandeuaTwianaavesveyalulusiareauuy MODBUS ASCH §i
NInTIRIRUAIURANAINYBIBYAlUGNYMY LRC (Longitudinal Redundancy Check) @
usanesiiufithenveyavestadnus ASCll fiaseenludunsusniunaiuasin (Exclusive
-OR (XOR) Wiaeaufisihganieaunidadnus BCC (Block Check Character) 11y 2
Mdnvsuaylu MODBUS RTU n1snvasuanufianainvesveyaludnumy CRC-16
(Cyclic Redundancy Check) %’?uﬂué’ana‘%ﬁuﬁﬁwbgaLtmaz"l,ummms Tuguaumsinglu
lgavauavgu 2

2.4.8 Wslapoa HART

UslnAaa HART (Hishway Addressable Route Transducer) fialuslanaad
Wﬁm%uaﬂnszﬁ’ﬂﬂ"ﬁ,mamm‘mﬁwmuuuﬁhamé‘aﬂﬁ 4-20mA - Tugdnuvdsinuuuiines
mmmammmma'umﬂ'lfuawLaummaammamLfeia'sLt.uummumﬂﬁaaﬁuauaima
slanoa HART Taslusilussuuiiasldfndedoansludiuntssannudunasending

Power
Supply

Smart Sensor

Handheld

3Ui 2.35 suuuumsideusielustanea HART [11]

2.5 diuvasgiudoya

2.5.1 g1utaya Microsoft access

Microsoft Access \lulusunsu grudoyalugm Microsoft Office Mldfustig
uwsvane lag Access  lasunisimun Wugnudeyauuugiudeyaidsduiug (relational
database) lusviunesfnimo ity (deskiop) Hewssaurluseduiia mythgesnuhladeg
uagaznIn Msiiudeyavesidas table annstdauais annsafiuisarednldsgatioy
200,000 isprpsh wunlwdRAy Litiosndt 80 MB waranunsavihenludnune multi-users
Wnuszaunsalwuhamnsavhauld 57 flimdendu dalulaswordsyyi vuranisifv
luusiay table anmnsaifivld 2 6B nelu Access ffeuiansineg Ansounqumswann u
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Tsunsu Tnedin1sfinmauuu GUI (graphical user interface) vnlnmswamnynldaznin uay
ldantdey dsfegemsuansgudeyaldfgy

,.:l " 10249 Vine el alcods Chevsie:  Buchanan, Smven Dd-n & -1958
* 10249 Toers Spartaltalen Supams, Mchap! 05-0 410060
10290 Haron Carnes Peatock Margarst 05-n A -1945
-
¥ 16251 Viclualles en s1ack Laveting Janal (i B -10096
10242 Supesenss deices Peatock Marparel 1%-n p-1956
18253 Hawran Carnes Lawering Janet 10-n R-1006
10048 CHrg-smy Criness But*anan, Shven 11-0 R -1946
vl
102455 Ricrmar Supeemarkd Codyanrn Anng 12-8 k-1900
x LR | © Impodagors Leveing Jane 15-n B -1006 -
i _I.._I| s [ of mama0iviao ... 4les] ¥

Uﬁ 2.36 mwuauamn Microsoft access [12]

2.5.2 gudoyainairsanty Visual Basic

Tulusunst visual basic duannsoasgudeyanielulusunsuldlnedily
Tu project W& Add new item w&ndlUf Local database AU Fanvanunsoadn
grudeyanglulusunsula

Add New ltem - Future. Remwable_&ng bbb ddug by, § i !‘S ¢ \ § podatn —Y X
et ' L8 SSE Seaeme st ¥ =
} [nshled‘femphtﬁ 5"“1’ Defauit ' u. ch "l‘i’ e {;,, ﬁ i )
:
- G'EIJ DataSet Commoen ltems Qopegfamingn Rezs
= An empty class definition
| .| Dileg Commen ltems
; { b Explorer Form Common Items
i .
[l [INQto SQL Classes Common ltems
|l N\ | =W "1\ fFfa.__[Sci~ =
! I ) | Local Database Common tems :
i | JFSEERR, W\ W Ty, S\ s ") W | 4
| 1251 * Login Form Commeon ltems
L=l
| E]| MDIParent Form Common ltems
l ! N Service-based Database Common ltems |
= Splash Screen Common ltems
; Text File Common ltems
L‘j XML File Common ltems
E;g XML Te Schema Common Items ‘
Name: Classl.vb

v

SU# 237 g1udfoya Local Database
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2.5.3 gaudaya My SQL

MySql fie ssuudansgrudeyafiimihiiivieya elflumaifudeyaiils
nssvnuilusunsumesldaiiau Tagldnw sQL (sQLAenwildlumsinnnsdu
gdeyalasianz wu afugudoya iudoya uiludeya avdeya iWudu) Tne Mysql 2y
vimihiidusnanssenineglétugudaya 89 MysaL Duszuudanisgudeya (database
management system DBMS) dwiugudayaiisduius lnawsianusofasenu MySQL
TnensiBeulusunsunwiang 4 8y PHP, Perl, Java, C#, C, Ruby, C++ tHudu Sasnox
Ilusunsuildainegudeya My sl Tumsadegiudesadiassildannsadeuse
grudeyatulusunsuisquazdsanansahgudeyalulduubumesidald

phpMyAdmin

J Databases [ ]SQL § Status =° Users ek Export [=} Import J° Settin
D 3 @ ¢
|
7 |
{Recent tablas} = Databases
| cdcol
| information_schema i © Create database ¢
mysql | | student_system_db ‘ utf8_unicode_ci B Create
| performance_schema |
| Database .
| phpmyadmin |
[ cdeol a* Check Privileges

| test
| o' _\ nformation_schema s Check Privileges

webauth mysq! - Check Privileges

i—performance_schema =: Check Privileges CIiCK
j 71 phpmyadmin o Check Privileges
I test a Check Privileges
{ [ webauth a+ Check Prvileges

Tl 7

3Uil 2.38 msasrsgrudeye My SOL dmelusunsuvilanils [13]
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N1509NLUUTTUUAIUANLAZENAAMIUAE

'Luwﬁ%ﬂﬁnﬁaehwaam‘saamm‘uiw‘umuamamﬂqﬁmmmamm
) P2
lnssmsguindanumauuieaunnn

3.1 'i'ly'umaun'lsa%"wsxuumuqmm:nﬂﬂﬁﬂmma

%umauﬂﬁﬁ%'wsswﬂ'mﬂma::LEJ']ﬁmmuwamaammmuamiﬁﬁ@ﬁ
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duusznougunsnifidentd AMABINITlUNIIAIVANLATLARIHATB UL T sAnd
ssuuaudeanslutiagiuiivansieensldlni was sonuuuluddiuieluouande
fosnsveneszuudldidentd pLC luwuurlalugadsannsadonlugaviasegauaiiy
dosmsldaunarannsaversluswanlddsdunsdendiuusenavees PLC Tulusionios
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3.4.1 matenaineaninluga

dlefansanamsnedt 3.1 Suimsiden Qvatp Fafldnuueninmiiy 32
imuazussiufidsesnluiiu  12/24  vDC mmﬂmaamemimﬂawmhﬂﬂums
AUALTIAY
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A1319% 3.1 mmammmammmaamewmhﬂa [7]

Output module
No. of
Output outputs 8 16 32 64
type
Rated output
voltage
Relay 24VDC/240VAC | QY18A Qy10
Triac 100 -240 V AC Qya2
5/12V DC QY70 QY71
QY40P
Transistor | 12/24V DC avso IES qQvazp
QY80
5-24VDC QY68A

3.4.2 n151ARNAINDABUNINGA

l:ll = A L=l o = o qy d! al o

WaRe1TIN1I199 3.2 Feviinnsiden QX41 999U 1 Fu Feasfidiuau
Admeadunnwiniy 32 Bunmuazillnuduviniu 24 VDC Adneadunmlugasziiluldlunis
ATIVABUAN UL TVINUTOIUBSARUS NS

A ) o an a
A1519% 3.2 masdmiuidenfdneadunviuga (7]

Input module of MELSEC System Q
No. of
Inputs 8 16 32 64
Input voltage
5-12VDC QX70 QX71 Qx72
QX40 QX41 Qx42
G QXso | QX8 | QXxs2
24 V DC (Interrupt module) Qleo
48 V AC/DC QX50
100 -120 V AC Qx10
100 -240 V AC QX28

3.4.3 nMidenaunaendunviuga
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Selectable input Input
Analog input Analog input range Aok ks ch:m\lels Module
1105V
Oto5V
-10to+10V
Voltage 0+ 0to 10V 8 Q68ADV
-10to+10 V
0to20 mA
C t fo 20 mA ADI
urren Oto20m LT A 8 Q68
Voltage or current -10to +10V
(can be selected for each oy gsﬁé%roﬁi& RVl 4 QB64AD
channel) 0to 20 mA

3.4.4 maifenduaiivaluga
P & a ¢ v oa o a 1
L,uaqmnwnmammasawnwawU@wamﬁwl‘nmmmmﬁaaﬁLL'U'U RSA85 way
4 a P ° o A
T9luslnmaa Modbus tHafi9150Mm15799 3.4 Fuden QJ7IMBIL 7w 1 Ty wialdlunis
AnRaAnanssEnIe PLC funiosilwes wavdsarursaldnisdeasiuu RS232 ldanse

A3199 3.4 mMandmiuidendumesivaluga [7]

Spedﬂotbm Unaw QTIQ4NR Q71C4N-RA
e S0 o] BB R puSibd) IS B
iy o Gid] OSBEeEE SR RS SOLRSAS el
;m-ltl Lfe-h H paatagr digibign Fidrladatigla Fl i o
}\ o @,»mm;mmnsmmummm -1
s 5 £ 5
P e S - RS s 31w e 4]
b NN T bt o sy Mot
vondm N payoe oom Faty e, O Fayde, s e
W NN 0w TSt 5 ‘
XONCFEQRG) TN M TESHO st TESHO st £
o TR N 3 1 1
Dme(HD) D40 14660 14608 7460
Onderinomation TR 50 )] (0

3 4.5 nmﬁan%ﬁa‘ﬁma
dloRasunniand 3.5 lunsidendie 716

2

BIMssruUNansaveeliag
winluswiAndevinnisiden QO6HCPU a"uammaq%’Uai”lmuﬁuwmmﬁwmmaaqﬂnm’lé{
4096 30 sesiulugald 64 luga wazdrwauiansasevewaugile 7 dug
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A15199 3.5 assdmsuidendiigluga [7]

Number of I/O points
cPU irinr b Number of modules s
Module Lo to be installed Local (on main and
extension base units extension base units) Remote

QO00JCPU 2 16 256 2048
QOOCPU

4 24 1024 2048
QO01CPU
Qo2CPU
QO02HCPU
QO6HCPU T 64 4096 8192
Q12HCPU
Q25HCPU |

3.4.6 MsiaandIugIu

defersanlunisneit 3.6 lunisidendaugiudsinnsananudamislunis
venelueunandeiiidenluinsiussiiiugadldfomn 5 luga Sadondrugruiu Q3128 Fs
soafuduna/ianinalugad i 12 Tuga Fedsldlugaiialddn 7 lugaludiugiudui way
frannsolddrugnudialddnlu pLC wanzdludwdfeidonanunsolddaugiuiiudily
1ign

A -] a 1
A13197 3.6 MsEmIUReNdIUgIY (7]

| Main base units
m

Q338 Q358 Q3s8B Q38RB Q312B
Loadable power supply ¥
modules : i 3 G 1
Number of slots for I/O or
intelligent funktion modules v 5 8 8 12

3.4.7 mstaanwrneidnnaieluga
) v ° = 8 1 < <
madannnnesdwnaslugadesirisiisnislénssuavedugasiisgiident
% o LV ) o 7 v
ldanluga Mdennniidedrsduanusaduammslinssualédsd

- Qa1 l9nseua 0.075 woui
- QY41P l¥nseua 0.105 woud
- Q68ADI Tonszua 0.64 woud

-Q68ADV  ldnszud 0.64 weud

-QJ7TIMBY1  Tdnszua 031 weud

-QO6HCPU  Tonszua 0.64 uwaud

- Q312B ldnseua 0.121 weud
suudlugariomeldnszua 2,531 weud wanilefrsandsrnuazmnlumssamundssae
nvusndIuden Q64P Fsanansadienseudldhiun 8.5 A
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d o sl = € o/
M990 3.7 mswmmmaanwnnaifﬁwwaﬂsﬂu@a [7]

Item Q63P Q63RP Q61P-A1 | Q61P-A2 Q62P Q64P l Q64RP
Input 100-120V | 200-220 V 100-120 V AC
voltage b AC AC IR 200-240 V AC
Power con-

sumption 45 W 65 W 105 VA 105 VA 105 VA 105 VA 160 VA
Output

voltage 5VDC 5VDC 5VDC | 24VDC 5VDC
Output 6A 8.5A 6A 6A 3A | 06A 85A
current ’ ’ ?

3.4.8 dyun1aidendauusenauvas PLC
semsdiulsenauseues PLC fianansaldlunismuauuasinnuna
izuuﬁqaaﬂmﬂﬁ 3.3 mmma'ﬁﬂiﬁﬁqﬁ
- AImealevinaluga WWeon QY41P §1uIu 1 By
- Adneadunaluga (Fen QX4l w1 u
- U waanauwm‘[ma \@en Q68ADI Lay Q68ADV DUNAIIUI | ﬂu
- Bumeinaluga Han QJTIMBI1 ﬁnmu 1 3
ﬂ‘ﬁ“ﬂiﬂ@a @8N QU6HCPU $wau 1 3y
U 1hen Q3128 F1uau 1 By
- Wmesdwwangluga Q64P 47U 1 Ty
dlofiersanaisnedl 3.7 wuiEigluga daugiu uasnnesdwnaralugaanasaldsauiula

"_11_

A15199 3.8 mandmiuiinunsldnudiylugannnesdmaislugauasaiugiusiuiu (7]

Bmunlt'-' <
Main base unit Extension base unit SEpagaue
Power Q0ZCPU
supply || 9338 | qyysp on
module Q3ise Q3388 | QI8RB Q528 | Q65B Q8RB QA1S65B | QOOCPU QUSHCPU Q12PHCPU | Q12PRHCPU
Q558 | Qe6sB QA1S68B | QO1CPU QizHCPU Q25PHCPU | Q25PRHCPU
Q3128 Q6128 .
Q25HCPU
Q61P-A1
Q61P-A2
1P
gzp C x x x o] x x 2 (o] (o] o]
Q&3P
Q61SP x (o] x x x X x [e] [@) X X
m:zz x x 0‘3 * x 03 x o)) lo )k 0'3 0'3
"ATSE1PN
A1S62PN x x x x x x 0 x o' x x
A1S63P

Q: Combination available x: Combination not available
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3.5 myanuuulusunsy
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1.
. ANSLAAIAMUY Real-Time

M3fnglden (User-Password)

2
3. ANSUALFBY (Alarm)
4.
5
6
i

1 s A €
NITENEAL QYL NIAIUALYUN TR

. mM3daiudeya
. MswansratealuguULuUmIe (Report)
- MsuanaluFULUUNSM (Trend)

3.5.1 n33an1s¥aya

o av v ca ' | as o w &

Toyafilaa1naunsalinal Wy nssua Wiy fadalin Lazdayaann
gUnsalfnAe2993 WU dnuzsenmesAmUTALNDS wndwtn PLC 1iausyaianalun1sin

ﬂ’]‘iWﬁN’mLLUUQﬁ]ImJG] (Maximize Profit Lag Minimize Import) mnuwauaﬂ%ﬂnmlﬂao
ﬂauwumasmammwmm‘u‘uaua wazuanswadayaluguuuusieg 1wy a1519 nsan Tng
E‘Umeaaﬂﬁaamu‘ua:ﬂammm@lmmngﬂw 3.3

Table

@ Excel

History Report B

Graph

CB Control @ Monitor & Central Frocess

PLE @ Maters & Sensors

i

Relays & Circuit Breakars

=
JUn 3.3 LLUULLNH‘UE)me-Uﬂﬂ’]ﬁJ’GﬁJa
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mnwﬁ 3.3 “Relays & Circuit Breakers” vgdeloyadniuzveagosiniusn
maﬂﬂmmuﬂamaa dunmues PLC LLavsummLﬂJm/wainmmﬂLﬂmmﬂafmmmammwwm
999 PLC “Meters & Sensors” avawauawlmmﬂmsmlﬂmuamaa%uwmm PLC uay
murmaamwauat,t,uuauﬂw (RS485) 483 PLC 91ty PLC mawaualﬂamaummas
Tma’wmiaamwauaLLU‘uaun'su (RS232) Inagldlusunsuy MX-Component v.4 42glunns
fudsoyaszuin PLC MulsunsumunuuasAnmunaiildadnatuan TWsunsumunuuas
mmmmamwumLﬂuuuwﬂwauaaﬂwmmaua avidauteys uduieunasduiinvnnisal
Rnund wananadoyaluguuuy Real-Time Jukuumse sUwuunT v sUwvulUsung Excel
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Circuit Breakers” TUgfa PLC wiel# PLC Ussananasdaraly

3.5.2 Wsunsuildlunisadralusunsumuauuazifinfinnny

Tunsadrslusunsumunuuashinmueeilvsunsuug i doddid

1. Visual Basic Express 2010

2. SQL Server 2008 R2

TUsunsu Visual Basic Express 2010 axgnltlumsasnsdiufasionugldau
Fsmmannsnveslusuns Visual Basic 1y TouansAItoya (TextBox) azgnldlunis
LEASALLUY Real-Time #1579 (Datagridview) mgn’L't'r‘Lum'imeamwa;‘ga’[uammiugﬂLLUU
#1319 dulUsunsy SQL Server 2008 R2 axgnldlumsdauiutona Tsunsu Visual Basic
Express 2010 waglusunsu SQL Server 2008 R2 anunsovinnisamvlwanlaainulesaes
Microsoft Tngldidorld9e dawlusunsuduqiiieados Wy Mx- -Component v.4 741y
nsAnsedoansiu PLC uasTusunsy GX-Devel oper ‘ﬁ'lﬂum3L°ﬂﬂummmmuamhumaa’Lu
PLC aedilddnslunistolusunsusiund 15000 v
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[ o ot ] = | 2/ v oW Vel € ¢ = ¥ v
Wumsimuaduds ludweiladeya duludeyadsnus aeldfdisn String AUNITEH

windauduaudy THRASA Integer 1@y

Dim <shuUs> as [vilateyal > Dim A as String  Hunsiwmualiiauds A
Judeyavilasmsnes
ludwnisimusdwesiudsazanunsavinlsiva1e3s ddeyaduteyania Sting
szspdeulilunTamune Double Quotes ("....[FoA21M]....") \aiu

Dim A as String Wumsimualiiauys A Wudeyasiiniasnus
A = "HELLO WORLD"  ‘Jumsimuslidauus A Miudeyasfindasnus den
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e wenadeulssnuuunildaldamnmn e fuiinsdoudieiu
Dim A as String = "HELLO WORLD" #5® Dim A = "HELLO WORLD"
lunsdlisesnisteymiudeyesinduan eonavildnansds fe
Dim A as String Humsfimualiduds A Hudeyaviindiay
A=5 Wunsiusldsauds A Midudeyariadaay Wildwity 5
vie inealsulidnuuunidsldaummnaiefuiinsdoudh ey
Dim A as Integer = 5 38 Dim A= 5

wiiulsimuuansisszadnanistmundwesdoyasin Sting  fu deyavia
Integer wanANanseNtaLaviln String finsldinTaswuny Double Quotes

ndwdudunsendasgndeyatiin String uaz Integer iy Tun1sifieu Visual
Basic 81adaslioyauinneg l¢ 1wy smanisteyariaidudiaviinadeon (Jusu

al a v &
M1971997 n.1 LLﬁﬂ\?‘ﬁUﬂW@u‘jﬁWUﬂqu

Visual Basic type Value range

Boolean - True or False

Byte ' 0 through 255 (unsigned)



Char (single
character)

Date

Decimal

Double (double-
precision floating-
point)

Integer

Long (long
integer)

Object

SByte

Short (short
integer)

Single (single-
precision floating-

point)

String (variable-
length)

-2,147,483,648 through 2,147,483,647 (sighed)
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0 through 65535 (unsigned)

0:00:00 (midnight) on January 1, 0001 through 11:59:59 PM
on December 31, 9999

0 through (+/-7.9...E+28) " with no decimal point; 0 through
+/-7.9228162514264337593543950335 with 28 places to
the right of the decimal; smallest nonzero number is +/-
0.0000000000000000000000000001 (+/-1E-28) '

-1.79769313486231570E+308 through -
4.90065645841246544€-324 " for negative values;
4.94065645841246544E-324 through
1.797693134862315706+308 | for positive values

-9,223,372,036,854,775,808 through
9,223,372,036,854,775,807 (9.2..E+18 ) (sighed)

Any type can be stored in a variable of type Object

-128 through 127 (signed)

-32,768 through 32,767 (signed)

-3.4028235E+38 through -1.401298E-45 ' for negative
values;
1.401298E-45 through 3.4028235E+38 " for positive values

0 to approximately 2 billion Unicode characters

Ulnteger

UlLong

(unsigned)

0 through 4,294,967,295 (unsigned)

0 through 18,446,744,073,709,551,615 (1.8..E+19 )




User-
Defined(structure)

UShort
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Each member of the structure has a range determined by
its data type and independent of the ranges of the other

members

0 through 65,535 (unsigned)

Tuunansdl enafienudndusiealdouudaiadoyavesiuls dsmaulasin

8 =l aal 1 = 3 L7 ¢ o/ . =l = £
Tayaiina1es wu nsudasrladeyalaeldierddu Conversion wianisudaswiedeyale

ldnana Convert vienmswdasiindoyalaslfiusen TryParse

M1579% n.2 nswlasgrudeyalaalifandu Conversion

Function Description

Asc Converts the first letter in a string to ANS| code

CBool Converts an expression to a variant of subtype Boolean

CByte Converts an expression to a variant of subtype Byte

CCur Converts an expression to a variant of subtype Currency

CDate Converts a valid date and time expression to the variant of
subtype Date

CDbl Converts an expression to a variant of subtype Double

Chr Converts the specified ANSI code to a character

Clnt Converts.an expression to a variant of subtype Integer

Clng Converts an expression to a variant of subtype Long

CSng Converts an expression to a variant of subtype Single

CStr Converts an expression to a variant of subtype String

Hex Returns the hexadecimal value of a specified number

Oct Returns the octal value of a specified number
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Case <ATiwaLNguaaI>
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Case Else
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syluu 2 Do
'ﬁmﬁﬂﬁa
[Exit Do)
Loop {While | Until} <idaulus

datiarlilusunsavineugn Taduaueislunsianauiudeulandssnin While
%38 Until Imamaawmmumqnﬂma ‘Lumsmmsﬂuumm eiinnsesrvaeudovlaniou
L“U’lﬂﬁ‘U a'mmimmwl.muaawvm’maamaaulwaamaﬂlﬂum Fansmsredeudouluas
il 2 dnunue Aouuu While vdwnziouluduass wariuy Until ¥geunideuluay 21y
79
Wy sy Do While <itauly>
Yard
[Exit Do]
Loop

= & < ' % o -1
IUHTﬂ"U pusy LLUUU%G:'S’JR)HE)UL»‘iEl‘lﬂ‘UﬂE)UL"U’I Loo Iﬂﬁ]ﬁiULLUUﬂ'ﬁVﬂ\iqUﬂ\iu
3 E 3

L Wi

WUAIE Exit
Do v3ely

- a 3
Gouluwds While
Wuaswisely

vimuAnddlu Loop

29nNgy (<

o
v = o

ANdetioy mm’lwmumaaulmﬂu%mﬂ ‘NR]B‘V}’]‘ﬁ’)‘l‘ﬂ"ﬂuﬂ'J?L\iElUl‘U"\]vL‘LJULﬂ% Y4910

=)

pRUITANY fdouay umsmnaamaaulmaﬂ Feiinnsvinen 0 afetuly (lnserudeulonde
Souluduiia) wazilenumds Exit Do xeBnIINASYITLG memwugﬂuwmu
Do
YA
[Exit Do)
Loop While <deule>

mahewssameiuguuuy wilunsideuguuuuil asaseaeuideulalunisviey
wasnmhgeAdluusegedosnilssouiane ldsnnaumsigwesrhdiidmedaios
=1 ad 2 &
1 a3l Qunsdinfeululuiia)



80

5. While
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Parameter
Phases Phases
Volts, LN & LL 1,2,3 Pk Volts LN 1,23
Amps 1,2 3 Pk Amps 1,2,3
Amp Demand & Peak 1,2,3 Neutral Current z
PF 1,2,3&% KW, KVA & kvar 1,2,3&%
kW, kVA & kvar Demand > Pk kW, kVA & kvar Demand ¥
kWh & kVAh 2 kvarh, Ind & Cap 3
Frequency Export kWh, kVAh & kVAh z
Hours Run (on Load) >
%THD Volts & Amps 1,2,3 V&I Harmonics 2™ - 15" 1,2, 3
True rms measurement of Volts & Amps - and true Power
Measurement - to the 30" harmonic at 50Hz
SPECIFICATIONS
OUTLINE SPECIFICATION
INPUTS
System 3 Phase 3 or 4 Wire Unbalanced Load
Voltage U, 400/230V. 3 Phase 3 or 4 Wire 110/63V & 208/120V optional.
Others to order.
Current |, 5A from external CTs. 1A optional. Fully isolated
Measurement Voltage 50% to 120%
Range Current 0.2% to 120%
Frequency Fundamental 45 to 65Hz
Range Harmonics Up to 30" harmonic at 50Hz
Individual to the 15"
Burden Voltage <0.1VA per phase
Current <0.1VA per phase
Overload Voltage x4 for 1 hour
Current x40 for 0.5 second max
DISPLAY
Type Custom, Supertwist, LCD
Data Retention 10 years min. Stores kWh & Meter set-up
Format 8 x 6.66mm high digits with DPs & 3.2mm legends
Scaling Direct reading. User programmable CT & VT

CT Primary programmable from 10A to 25kA
VT primary programmable up to 440kV
Legends Wh, kWh, MWh etc. depending on user settings
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AUXILIARY SUPPLY
Standard

Options

Load

Overload
ACCURACY

kWh

Kvarh

kW & kVA

kvar

230V 50/60 Hz +15%

110V 50/60 Hz +15%

2VA max.

x1.2 continuous

All errors + 1 digit

Better than Class 1 per EN 62053-21 & BS 8431
Better than Class 2 per EN 62053-23 & BS 8431
Better than Class 0.25 IEC 60688

Better than Class 0.5 IEC 60688

Amps & Volts Class 0.1 IEC 60688 (0.011, - 1.2I,, or 0.1U,, = 1.2U,)

PF

Neutral Current
PULSE OUTPUTS
Function

Scaling

Pulse Period
Rise & Fall Time
Type

Contacts

Isolation

#0.2°(0.05, - 1.2l and 0.2U, - 1.2U,)
Class 0.5 IEC 60688 (0.051, = 1.21.))
kWh plus kvarh / kVAh
1 Pulse per unit of energy
Settable between 1 & 1000 counts of energy register
0.1 sec. default; Settable between 0.1 and 20 sec
< 2.0ms
N/O Volt free contact. Optically isolated BiFET
100mA ac/dc max., 100V ac/dc max.
2.5kV 50Hz 1 minute

MODBUS® Serial Comms

Bus Type
Protocol
Baud Rate
Address
Register
Latency

Command Rate

RS485 2 wire + Ov. % Duplex, ¥ unit load
MODBUS” RTU with 16 bit CRC

4800, 9600 or 19,2000 User settable

1 = 247 User settable

Fixed & User Asignable

Reply within 250ms max.

New command within 5ms of previous one

GENERAL
Temperature

Humidity
Environment
MECHANICAL
Terminals
Enclosure
Material
Dimensions
Weight

-10°C to +65°C
-25°C to +70°C

Operating

Storage

< 75% non-condensing
IP54 standard, IP65 optional

Rising Cage. 4mm” (12 AWG) cable max.

DIN 43700 96 x 96

Mablex® with fire protection to UL94-V-O. Self extinguishing
96 x 96 mm x 83.5 mm (72 mm behind panel)

~ 250 gms
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APPLICATIONS
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® DC Energy Management Systems

Power Distribution for Telecommunication Room
Solar Photovoltaic Systems

Industrial DC Control Systems

Metallurgy and Electroplating Industries

Wind Power Generation

® [DC Excitation Systems

® | icht Rail Transit Systems

FEATURES

® DC power system metering

® Monitor and control power switches

® Alarming and analog output

® Standard 72x72mm, allows for drawer type panel installation

® Three line high-definition LCD display
® Accessible with SCADA, PLC systems

® [asy installation, simple wiring

A15199 A.1 SPECIFICATIONS

Function AcuDC 241 | AcuDC 242 | AcuDC 243
Voltage v . .
Metering Current I . .
Power P .
Energy E .
2DI+2A0 © 3 e
I/O 2DI+2R0O ° 8 &
2DI+2D0O o o o
Communication RS485 , Modbus RTU @ o B
Display LCD . . .

Dimensions 72x72x64.5mm (Cutout: 68x68 mm) / 2.835 x 2.835 x 2.539 inch

(Cutout: 2.677 x 2.677 inch)

Note: « Standard; © Optional Blank: Not Available
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TYPICAL WIRING
Vdee  Yece Vdes Ve Vaee Ve Ve Ve~
- (v
®: ®
gu ? ACuDC 340 AcuDC 240
O Y
Lead Load
HETH L
Current Direct Wiring Current Wiring using Shunt Voltage Direct Wiring vﬂr;?;ﬁ:m‘“;‘n%
~y i
Ndce Ve Vdcr  Vde Yoy Vde- Vot Vi

Voltage Hall Elfect Semsoe
ot
" ¥ Dutput
| ®
i
3O+
( £
i [®
TN DX P
i) tosd
G i it
Voltage & Current Direct Wirin Voltage & Current Wiring using Shunt Yohage & Current Wirng using Current Voltage & Current Wiring us-
E X W, - AALE Hall Effect Sensor ing Hall Effect Sensors ]
Moncndd i, Ay
Rakag i ACUDC 2407 | ot Suspty
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by 2 i l—,-o L = 5, T
- = Power Supply
[ hate Reday [r———— e ) T e L
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Power Supply  P1: 100-240Vac
B2 20-600dc

*

| 20 N— - e Y,
Digital t Analog Output {External Power Supply < 250Vac Pawer Supply Wiring
Y 4~20mA, R<500(1 o 30Vdc 134}
DIMENSIONS
700 Unit: mm (inch} 1/0 Module
g 2.2 g
g 208 2 Cut-Out z 5
e - ~ % I! O 3
= | %
T e

PANEL CUTOUT
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Parameter Accuracy Resolution Range
Voltage 0.2% 0.001V 0~1200V
Current 0.2% 0.005A 0~+50000A
Power 0.5% 0.001kW 0~+60000kW
Energy 0.5% 0.01kWh 0~9999999.99kWh
Orift with <100ppm/°C
Tempereture
Stability 0.5%o/year
Voltage
Input Range
Voltage Direct Input0~1000V; Via Hall Effect Sensor0~1200V

Input Impedence
Load

Accuracy

Current
Input Range

Shunt
Hall Effect Sensor

Power Consumption

Accuracy

Digital Input

Type
Isolation Voltage

Operation Temperature
Storage Temperature

Humidity

2MQ
<0.6W
0.2%

0~+20A(Direct Input, pick up current 0.02A)
0~+50000A(Via Shunt or Hall Effect Sensor,

programmable range)
50~100mV(programmable)

0~+5V/0-+4V, 4~20mA/12mA+8mA

2W(Max)
0.2%

Dry Contact
2500Vac

Environment
-25°C ~ 4+70°C
-40°C ~ +85°C
5%~95%Non-condensing




Relay Output (RO)
Type

Max Load Voltage
Max Load Current
On Resistance
Isolation Voltage
Mechanical Life

Digital Output (Photo-Mos)
Load Voltage Range

Load Current

Max Output Frequency

Isolation Voltage

Analog Output (AO)
Range

Accuracy

Load Capacity

Type

Protocol

Baud rate
Isolation Voltage

Input
Consumption

72x 72 mm

88

Output

Mechanical contact, Form A
250Vac/30vdc

3A

100mQ (Max)

4000Vac

5 x 106 times

0~250Vac/dc
100mA(Max)

25Hz, 50% duty cycle
2500Vac

4-20mA/0~20mA; 0~5\V/1-5V

0.5%

Current type, max load resistance: 750 Ohm Voltage
type, max load current: 20 mA

Communication
RS485, half duplex, Optical Isolated
Modbus-RTU
1200~38400bps
2500Vac

Power Supply
(P1)100-240Vac, 50/60Hz, 100-300Vdc (P2) 20-60Vdc
3W (typical value)

Installation

Panel mounted
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Specifications
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The LP02 complies with the ISO Second class pyranometer specifications as detailed

below

LPOZ2 ISO / WMO Spr:eciﬁca‘cions1

Overall classification according to ISO 9060 / WMO Second class pyranometer

Response time for 95 % response

Zero offset (response to 200 W/m2 net
thermal radiation)

Zero offset (response to 5 k/h change in
ambient temperature)

Non-stability

Non-Linearity

Directional response for beam radiation:

Spectral selectivity +/- 5% (305 to 2000 nm)
Temperature response (within an interval of 50°C)

Tilt response

18 s
< 15 W/m’

<4 W/m’
< 1% change per year
< +/-2.5%

within +/- 25 W/m”

within 6% (-10 to +40°C)
within +/- 2%

LPO2 ADDITIONAL MEASUREMENT SPECIFICATIONS

Sensitivity

Expected voltage output
Operating temperature
Sensor resistance

Power required

Standard cable length
Range

Cable replacement

Spectral range

Required datalogger channels

Leveling
Expected accuracy for daily sums

DIMENSIONS / SHIPPING DIMENSIONS
LPO2:

WEIGHT/SHIPPING WEIGHT
LPO2:

10-80 uV/Wm*

0.1 to + 50 mV in natural sunlight
-40 to +80°C

Between 40 and 60 Ohms

Zero (passive sensor)

16 ft (4.8 m)

0-2000 W~

Cable can be replaced by the user
305 to 2800 nm (50%
transmission points)

1 differential or 1 single ended
voltage channel

Level and leveling feet included
+/- 10%

3india x 3 in/ 8x4x10 in

0.8 lbs /1.2 lbs
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Specification

Wind speed and direction sensor

Transducer

Starting speed
Withstand speed

Type

Wind-run output
Cable

Dimensions
Weight

Indicator

Measuring range

Accuracy

Power requirements

Operation ambient

Dimensions
Weight

Wind speed: 4 blade propeller (AC generator)
Wind direction: Counterbalanced tail (synchro motor)
2m/s

90 m/s

Wind speed: rectifying voltmeter

Wind direction: synchro motor

Optional, 1 pulse/ 60 m

20m (7 conductor )

(8 conductor cable for wind-run output type)
(W) 690 x (H) 760 mm

approx. 3.0 kg

Wind speed: 2 to 60 m/s (min. scale 1 m/s)

Wind direction: 360° continuous

N, NE, E, SE, S, SW, W, NW (min. scale: 1/16 cardinal
points)

Wind speed: +0.5 m/s below 10 m/s

+5 % above 10 m/s

Wind direction: +5°

100 VAC (50/60 Hz) + 10% (other voltage is available)
-10 to 50°C, 40 to 85% rh

(H) 170 x (W) 300 x (D) 150 mm

approx. 3.6 kg
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Applications
Outdoor environmental monitor, Green House, Agriculture, Weather Data Collection,

Climate Experiment etc.

Specifications
Measurement Range

Accuracy (At 25 °C)
Long-term stability
Temp. Compensation
Response

Sensors

Output

Fine adjustment
Power Supply
Housing / Protection

Internal transmitter
Cable gland

Ambient Temperature
Dimensions

Weight

Mounting

Approvals

0 ~ 100% RH

0 ~ 100°C, (-20 ~ +80°C, 0 ~ 50°C, -40 ~ +60°C

available)

+ 2 % RH, £0.3°C (Power supply = 24VDC)

Batter than 1.5% RH per year (Typical)

+ 0.008% RH /°C (Effect @ 0 %RH)

<30 seconds (90% at +25°C in moving air over 0.5 /S)

Humidity : Thin-film capacitor

Temperature : RTD Pt 100Q IEC 751, DIN43760

Current output : Humidity: 4 ~ 20 mA Two wire
Temperature: 4 ~ 20 mA Two wire

Voltage output : 0 to 1V, 0 to 5V, 0 to 10V or 1 to 5V,
Selectable

*Other scales possible upon request

Zero and Span adjustable by spare potentiometer

12 ~ 40V DC,>150 mA

Outdoor used Applications, Bears the climate and

preventing radiant heat

IP65 rated, ABS plastic watertight enclosure

Liquid-tight nylon, cable Bushing: @5-10mm

- 40 ~ +85°C (- 40 ~ +185°F)

210 (L) x 185(W) x 210 (H) mm

Approx. 1500¢ *Bracket fixing exception

Complete set with galvanized steel mounting hardware.

IP65; CE; RoHS

*Specifications are subject to change without notice.
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A5 2-1 Teyandneadunvluga QXa4l

Y

Type DC input module (POSItVe common type)
Specifications Qx41 ' '
m?\put poinis 32 poinis
Isolation method Photocoupler
Rated input voliage 24VDC (+20/-15%, ripple ratio within 5%
Rated input current Approx. 4ma

Input derating Refer to the derating chart.
QN voltage/ON current 19V or higher/3mA or higher
OFF voltage/OFF current 11V or lower/1.7mA or lower

Input impedance

Approx. 5.6k Q

B il 1ms/3ms/10mse/20ms/70ms or less (CPU parameter sefting) |
Response Initial setting is 10ms.
time — 1ms/Sms/10ms/20ms{70ms or less {CPU parameter setting) |
Initial setting is 10ms.
Dielectric withstand voltage SEO0VAC ms/3 cycles (altitude 2000m (6557.381.))

Insulation resistance

10MQ or more by insulation resistance tester

Noise immunity

By noise simulator of 500V p-p noise voltage, 14 s noise width
and 25 to €0Hz noise frequency

First transient noise IEC61000-4-4: 1kV

Protection degree

IP2X

Commeon terminal arrangement

32 points/common (common terminal. B01, BO2)

Qperation indicator

ON indication [LED)

Extemal connections

40-pin connector

Applicable wire size

0.3mm> (AWGH22) or less (for ABCON1T, ASCONd)‘:

External wiring connector (Sold
separately}

ABCON1T, ABCON2, ABCON3, ABCON4

Applicable connectorfterminal block
conversion module

AGTBXY36,ABTBXYS54 ABTBXT0

Online module change

Possible

Multiple CPU system

Compatible

Number of occupied /O points

32 points/siot (O assignment: input)

5VDC internal current consumption

0.075A (TYP. all points ON)

External dimensions

98 (3.86){H)x27.4 (1.0B){W)x90 (3.54){D) mm{inch}

Weight

0.15kg
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- Specifications : I QY41P
MNurniber of output points. 32 ponts
Teolation method T
Fated load voltage TZ-2OC [+ 2015
Macmurm load cument 0. tA/point, ZA4/common
Maximum inrush cumrent .rA, T0ms or Jess
Leakage cument at OFF 0. T or less
WM=xomum voltage drop 28 U : TOTAT L s
. OFF ~ DN ims or less
Respanseime | ~oer Tms o 1ess (rated load, resisbve 10ad)
Sunge suppressor Lener diode
Fuse Mo
Extenal supply  (\Volage 12-24VDC {+200-15%] {ripple mtio within 5%
power Lument 028 (et 22VD0)
Diglectnc withstans voltage SEIVAC mmsi3 cycles (aititude 2000m (8557 358 )
insulation resstance 10M& or more by insulation resistance tester
By noise smulator of 500Vp-p noise voltage, 14 5 noise width
Moise immunity and 25 to B0Hz noise frequency
'P_Wrs: transient noise IELE 100024 1KY
Protecton degree P2X
Common tenminal arrangement T2 poRnts/common [common temminal. 20T, AlC)
Yes joverioad profection, overheat protecon’
Protection function «Overload protection is actvated in increments of § point.

“Overheat protection is activated in increments of 1 point.

Operation ndicator

ON indication [LED)

Extemal connections 4 0-gin connector

Applicalle wire sze 0.3 [AWGE22) or less (for ABCONT, ABCONA)
External fgng crinetodiapid AGCONY. ABCONZ. ABCONS, ASCONS
separately)

Appiicanie connectortermingl Dlock

o . AGTBXY 30 ASTEXYES
Cinline module change ossible
Multgle CPU System ||Cm\paub!e
Murmiber of occupsed 0 points 32 powts (V0 assignment: Dutput)
SVDC mtemal current consumption 1054 (TYP. & ponis OB

Extenal dimensions

"QB (.86 H = 27 4 {1.0BYW)=20 {3 52D} mmiinch)

Weight

| AT
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A58 ¥-3 Toyawrdendunnluga QE68ADI uaz Q68ADV

Model name
\ Q64AD QB8ADY Q68ADI
item
Analog input points 4 points {4 channels) 8 points {8 channels) 8 ponmsﬁi' channeis)

Yoltage -10to 10 V DC {Input resistance value 1MQ ) -
Anglog input — 0to 20 ma DC Oto 20 mA DC
: {input resistance value 2500 ) {input resistance value 250¢) )
16-bit d
Digital output isined Hinary

{normal resolution mode: -4096 fo 4085, high resolution mode: -12288 to 12287, -16384 to 16383)

/O characteristics,
Maximum resolution

LConversion speed

Normal resolution mode High resolution mode
Analog input rangs = Maximum ) . .
Digital output value Drgital output value |Maximum resolution
resolution
Oto 10V 2.5mvV 0 to 168000 0.625mv
Oto 5V G 10 4000 1.25mV 0'to 12000 0.416mV
\oltage [ 1 to 5V 1.0mV R 0.333mVY
- At 2 AV -18i & = Y
10 to 10V ‘ 4000 to 4000 2.5mv 18000 to 16000 0.625m d
Users range setting 0.375mV  |-12000 to 12000 0.333mV
0 to 20mA Hp 0 to 120600 ERY
Current |4 to 20mA y 2 e
rent|4 to 20m 41 A 1334
-12000 to 12000 | Sl
Users range setting |-4000 to 4000 137H A 1338 A

80 4 s/channel (When there is temperature drift, the time calcuiated by adding 160 u s will be used regardless of the
number of channels used.)

Absolute maximum input

Voltage : :+ 15V Current - 4:30mA

Insulation method

Between the O terminal and PLC power supply : Photocoupier insulation
Between channels : Non-insulated

Dielectric withstand voltage

Between the I/O terminai and PLC power supply: SO00VAC for 1 minute

Insutation resistance

Batween the IO terminat and PLC power supply: 508VDC 20M O or more

Protection degree

IP2X

E’PROME write count

Max. 100 thousand times

Connection terminals

18-point terminal block

Applicable wire size

0.3 to 0.75 mm?

Applicabie ecnmping
terminal

R1.25-3 (sleeved crimping terminals cannot be used)

Online module change

Possible {Note 1)

Multiple CPU system

Compatible

Number of eccupied 1/0

16 points (/O assignment: intelligent)

points
SVDC Int § :
VDG ImergniRureye 0.63A 0644 0 644
consumption
Externai dimensions 98 (3.BEHH}X27.4 (1.08)(W)X80(3.54 D) mmiinch)
Weiaht 0.16ka [6.1%ko [0.19ka

A1979 ¥-4 Touaduwesialuna QJ71IMBY1

Specifications Reference

Automatic
i el 17 j PT
Feaponse R Function (for receive} functions CHAPTER 4
Coil 64k points
input 54k points
@
MOI_JBU'_S Input register G4k points Section 7.3.1
Siave function | Device size
Holding register 64K points
Extended file register Max. 1018k points
No. of simultaneously accepiable request
1 request per channel -
messages
Station Ne. 110 247 Section 6.6
Number of occupied JO points 32 points -
5VDC internal current consumption 0.31A -
Extemnal dimensions 98 (H) x 27.4 (W) x 90 (D) [mm] Appendix 3
Weight 0.20kg .
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item

Basic model QCPU

High performance model QCPU

Q00ICPU | Q00CPU [ aoiceu

Q02CPU | QOZHCPU |  QOSHCPU

2046 points (SMD to 2047}

£ |Special relay [SM] 1024 points (SMO to 1023)

.g Special register [SD] 1024 points {SD0 to 1023) 2048 points (SMO0 to 2047)
§ Function input [FX} 16 points (FXG fo F}

-g Function output [FY] 16 points (FYG fo F)

£ |Function register [FD] 5 points (FOO to 4)

No. of device tracking words

Link direct device

Device for accessing the link device directly.
Exclusively used for MELSECNET/H.
Specified form: JODWDID, JODWDOO, JOOWDIO, vOOwO0, sODswOL, JOMse00

intelligent function module device

Device for accessing the buffer memary of the intelligent function module directly.
Specified form: UDICNGTIT]

Latch range

L0 o 2047 {default)
{Latch range can be setup for B, F,V, T, ST, C, D,
and W.)

LD to 3191 (defautt)
{Latch range can be setup for B, F, V. 7, ST, C, D, and
W)

RUN/PAUSE contact

(One contact can be setup in X0 to 7FF foreachof
RUN and PAUSE.

Cne contact can be set up in X0 fo 1FFF for each of
RUN and PAUSE.

Timer function

Year, month, date, hour, minute, second and day-
of-week

{leap year automaticably identified)

Accuracy: -3.2 ta +5.27s({TYP.+1.585)id at 0°C
[Accuracy: -2.57 to +5.278(TYP.+2 22s)d at 25°C
Accuracy: -11.68 to +3.65s(TYP.-2 64a)/d at 55°C

A5 U-6 UBYAAIUFIU Q3128

‘Year, month, date, hour, minute, second, and day-cf-
week

{leap year automatically identified)

Accuracy: -3.18 1o +5.25s(TYP.+2.12s)/d at 0°C
Accuracy -3.93 to +5.258(TYP.+1.90s)/d at 25°C
Accuracy: -14.68 {0 +3.538(TYP.-3.67s)d at 55°C

Item Jype
0338 2358 Q388 Q3128]
Number of I/0 modules
installed ; ; i ¥
Possibility of extension Extendable
Applicable module Q series modules
Protection degree 1POX
it 04054 0.110A 0.144 0.121A
consumption
Maunting hole size M4 screw hole or $4.5 hole (for M4 screw)
H 98mm (3 86inch}
External dimensions 18%mm {7 44inch) [ 245mm (9.85inch) | 328mm (12 82inch) | 439mm (17 30inch)
) 44 1mm (1.74inch)
Weight 0.21kg | 0.25kg | 0.35kg | 0.45kg
Aftachment Mounting screw M4 14 4 pieces (DIN rail mounting adapter to be sold separately)

DN rail mounting Adapter
type

QBDIN3 Q6DINZ

QEDINt
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A5 ¥-7 Yegannieidnnatsluna Q64P

ftem Performance Specifications
Q61P-A1 1 Q61P-A2 ] Q8P ] - Q62P ] Qe3P j pﬁd? [ Q61SP
Application E.Tgmntaci
g Rated switching 24VDC, 0.5A
'§ voltage, current
; IMzmmum switehing 5VDC, 1mA
B oad
é’ Response time OFF to ON: 10ms max. ON fo OFF: 12ms max.
E " Mechanical : More than 20 million times
£ Electrical : More than 100 thousand times at rated swifching voltage, current
8 Surge suppressor No
Fuse No
Terminal screw size M3.5 screw
Applicable wire size 075t 2mm*
Applizable sclderlzss terminal RAV125f0 35 RAY210 35
Applicable tightening torque 0.66 to 0.89N'm
Profection degres PAX [ PX PiX
H 98mm (3.66inch)
Extemal dimensiod W 55.2mm (2.33inch) 27 4mm
) 90mm (3.55inch) (X" | ow
(4.53inch) | (4.05nch)
Weight 0.3%kg | 0dkg | 03%kg | 03 0.40kg 0.18kg
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Future renewable center: Verification and Implementation of Control and Monitoring System
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Abstract

In this thesis. the designing of contolling and monitoring

system for Future Renewable Center is presented. The purpeses of

designing are energy management. monitoring and logging measured

values such as electrical quantities, wind velocity, Hluminance elc.
Programmable logic controller (PLC) is used for processing. Visual
Basic 2010 and MX-component is used for display designing and

communication between PLC and computer.
Keyword: Programmable logic controller
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