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Abstract

This thesis presents SCADA system (Supervisory Control And Data Acquisition)
which used in Intersection tunnel at Ban Tung Seaw - Ban San Pa Tong - Ban Hang
Dong by pass in Mae Wang, Chiang Mai for control, monitor and protect the tunnel
flooding because of nearby tunnel always have water flowing. Therefore A Smart
SCADA System for Intersection Tunnel used to prevent and avoid any quickly damage
intunnel. Although distance between a traffic control centerand intersection
tunnel quite far around 30 kilometers but user can control and monitor system via
PLC (Programmable Logic Controller) which processed by programming. The data
from crossing tunnel will show on screen at the traffic control center via internet
ADSL (Asymmetric Digital Subscribers Line) internet service provider company Triple T
(3BB) using VPN Router (Virtual Private Network) connect network between the traffic
control center and network of intersection tunnel for control and display on the
screen SCADA at the traffic control center.
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1. mheuszanana (Central Processor Unit, CPU)
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2. wheewsn (Memory Unit)
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Rotary Encoder Proximity Sensor Switch
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UM 2.6 gunsaliilddudyaradunn [1]
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Relay Contactor Inverter
U 2.7 gunsalilédudayaranering [1]
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1. nwmeesdutule (Ladder diagram)
I N I & a
Junwieusglugdvesnn diugiuuiainisasavgunieliin lagideu
nwalnnuihduiadudydnvalvenastudule welddwiureusegunsaiduaing
Tidunisirvvesnseuanazivaarauimaniindudygiaening 1993

THUNE
Julpagisuandreluen dawandugun 2.9

YUUU

100 WM10.4
"Pump 1 "Pump 1 WME.3 %qo.0
Manual Start” Manual Stop® "Pump 1 Alarm® "Pump 1 Start”
] L ] L ] L I
1t 1t 1t 1}

%000
"Pump 1 Start®

Y64 %0Q0.1
“Pump 2 Start”

101
“Pump.2
“Pumnp 2 Alarm®
] L I 3
LI

Manual Start”
I |
L

104
“Pump 1
Manual Stop”

%4001
"Pump 2 Start”

suit 2.9 awnsastudula [1]

2. mwimsviauuunass (Function block diagram)
Junwiiwaesilsidunisinalugiresnmsasdensonudulaswie laenis

FeuimunssaziBenluglvesilituuionlaezunsuwasliiugiunnainasinlaasunsy A9

LLamﬂugUﬁ 2.10

==1
Y100
"Pump 1
Manual 5tart” —
%000 &
"Pump 1 Start” —zk —_—
104
"Purnp 1 0.0
Manual Stop” —— "Pump 1 Start”
M6 .3 =
"Pump 1 Alarm”™ = st — —

Ut 2.10 mwimsviauuuunaes [1]

3. mwnlugudenanu (Instruction list)
Junwiiideuegluglvesdeanuuaziidnvasadeiuawieaeuud danely

wilsidsnauauusznaume duufdinig wasdwdignaniiuns dwandlugui 2.11
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Label LD al (* result :=al *)

ADD( a2 (* delayed ADD, result :=a2 *)
MUL( a3 (* delayed MUL, result :=a3 *)
SUB ad (* result :=a3-ad *)

) (* execute delayed MUL, *)

(* result :=al+(a2*(a3-ad) *a5) *)

ADD a6 (* al+(a2*(a3-ad)*a5)+ab *)

ST res (* store current resultin res ¥)

sUit 2,11 awluguuuudonin [1]

4. swnszduge (Structure text)
Junwilussdugslneiiiugiumnanaw Pastal daseneufeinauasd
Tnoddsnluazeglusuvesirdaieatunisidansinery wu IF THEN ELSE (Husu ddd
\Aenfunisyiaust wu FOR, WHILE (fugu Fauanslugui 2.12

1 HTF "Tagln 1™ = false
& | THEN "TagIn 2" «=1;
3 [ END IF:

4"—]IF "Tagln 27 = false
5 H! THEM "Tagln 3" :=1:
& | END_IF:

~

Ut 2.12 nwszdtugs [1]

B. awwansnsviausuusieiiles (Sequential Function Chart SFC)
Junwiisesdunisideulusunsuiilessadanisisuiuudelies dfdslunnsg
UfThnsuaziteuleiismunlinssvinddsluusazduney aunsafmuadnuaznisvhanls
fananslugui 2.13
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svuvan i shldanaiies mwsazauBangulunisiaufisandusazauisoan
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msvheuwuuiigendt Human Machine Interface (HMI) Tneuansstagudi 2,14

Ethernet hard wire

SCADA |« T PLC 1 [«

Machine 1

A 4
A 4

Hard wire

A A

L
Y

PLC 2 * Machine 2

UM 2.14 ns\ewsieszuuanisniiugiuwuussuuaiedne Ethemet [10]
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Client Client Client
Ethernet
Server Server
Controller Controller Controller Controller

Ul 2.16 Tassassensaunsuasssuuani [6]
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1 Power Supply Module PM 1207 |- Input: 1-phase VAC, 0.67 A
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2 Ethernet Switch Module | CSM 1277 | - Port : RJ45, 4 Channels
- Transfer rate : 10 Mb/s, 100 Mb/s
3 Communication Module | CM 1241 | - Interface : RS 422/485
4 Communication Module | CM 1241 | - Interface : RS 422/485
5 CPU 1214C | - Supply Voltage : 24 VDC
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- Digital Qutput ; 10 DO, 24 VDC
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7 Digital Input Module SM 1221 | - Digital Input : 16 DI, 24 VDC
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aaait 3.13 swasiBemsasiniiwesiivead 1 Digital Input Module 2
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112.2 ¥fnszaniuasrasiiruiie Remote Switch
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112.4 ¥nssaniuasasfiamioaniuzde
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113.0 ¥fnsaniuasasiidldaauz e
113.1 Spare
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LN TeazdYn
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016.1 Iifuasasiieléda
016.2 \Fesdyaansioudesrieu
0163 Iy ranfoussyieu
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UM 3.30 wansnisideusielugavesaunssimunuiiuead 2
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Q84 Idaamasasiielddommunsasi 1 susui 2 Jageans
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NNIEONHUUNITADANTUBITEUUANINUULY IR RA IR MT U lIAN19aenfAsLansly
JU7 3.33 uananisdeansteyaszninpeuiiamesianinaszuuaninfigudaiuauasasiv
gunsalmuauiiuead 1 uaziivead 2 iglusdnisaen

SCADA
WORK STATION
IP:192.168.1.10

Ethernet

VPN Rounter
IP:192.168.1.1

Ethernet

IP:110.164.212.165

ADSL Rounter

AUOATUANATINT

@et 3BB

ADSL Rounter
IP:110.164.21291

Ethernet

VPN Rounter
IP: 19216821

Ethermnet

DluAN1AeA

PLC 1
IP:192.168.2.12

IP:192.168.2.13

PLC 2

sUN 3.33 N1599NLUUNITARANTURITLUVANIPLUUYEY
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aandmIuglieAn1aen

9n3U7 3.33 N1598NUUUNITADANTVBITTULAN I RUUTIYRAInd IS URLLIANI
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as19i 3.18 aunsainsdieansdoyauazmnaias IP Address

\A3OUNY gunsal wneway [P

ADURIUADSUAAIHATTUUANIAN 192.168.1.10

AUEAIUANATINS VPN Router 192.168.1.1
ADSL Router 110.164.212.165 (Fix IP)

fiuoad 1 192.168.2.12

saaen fuoad 2 192.168.2.13

* VPN Router 192.168.2.1
ADSL Router 110.164.212.91 (Fix IP)

91197971 3,18 uansgunsaldearstoyauazmaneias P Address seninagud
AIUANATIIIHAZ LA INADA Usznaumensuiiamesuaninaszuuanisn, VPN Router,
ADSL Router, fiuead 1 uaziiuoad 2 lnonadnunedssil

L poufiawmesuanmassuyanii

U7 3.34 peufiaimesuaninaseuuan

913U 3.34 Aoufinesuansnaszuuanign 8%e DELL su OPTIPLEX 3020
Audnvazkandlunsed 3.19

m31991 3.19 audhvazaeuiiunesuaninaszuuanin

AN YL EREGETRRL
srUuUR RS Windows 7 Professional SP1 64 hit
Tl Core i5 3.00GHz.
WA 4GB
g130nd 1TB
n3na0 NVIDIA GeForce 210, memory 2500 MB, 1920 x 1080 Pixell full HD
WUNADUAAING LED Monitor 19 & DELL u E1914H
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su# 3.35 VPN Router &vo Mikrotik Tsina RBA50G
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sufi 3.35 VPN Router gvie MikroTiK siihidessioszuuiaietne Etheret i
Audniuauasiasiuiasonis Ethemet Heglusdnisasn iiussuuiasedne Intemet 4

Audnuzuanstussed 3.20

ms1ait 3.20 audnwaizuos VPN Router ave Mikrotik 11ina RBAS0G

AANYAL 8z d80
Tapa RB450G
iy AR7161-BC1A, 680 MHz
WIBAIUT 256 MB
Ethernet ports 5 ports RJ-45, 10/100/1000 Mbps
wseuliBuny 8-28VDC
g Tvasgiinu -40°C .. +70°C

3. ADSL Router

gﬂﬁ 3.36 ADSL Router &+o 3BB Tawma NT3BB-1PWN-124

sU#1 3.36 ADSL Router Jugunsalvinvihflieuseszuuiaiodne Intemnet

Ansdnuauzuandlunsed 3.21
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aseit 3.21 aaidnwuzves ADSL Router &vio 3BB Tana NT3BB-1PWN-124

AN YOI eGP
TuLoa NT3BB-1PWN-124
Ethernet Interface 10/100Base-T
ANUSINSANLivian 24 Mbps
AusINseulnan 1 Mbps
Wireless Mode 802.11n Wireless 150

Audnvarvesiiuead 1 uariiuead 2 lanaaliluuni 3.2 nsdeanstoyavesszuy

ansnsEninneNmosuansHaaniiguimuauasasivinead 1 uasfinead 2 figlusd
nsaon wandliiiiluzui 3.33 dnmsdeasteyameszuuiaiodns Ethemnet Tngldgunsal
VPN Router sinmihiidenseszuuiaiatie Ethemnet Agudaiuauasiasiuinietie
Ethernet figlssdvnaaen riwuszuuieseting Intemet 1usnanslunnsidoudedeyalmiu

! ! Ql LY
FEUULATDVIELAYINU
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N1398NKULYRITNWITVDITLUVAN I RUURIRYRANE M URLUIAN19aaaldgasriwas
TIA PORTAL V13 wansliviiulugusi 3.37 vesusem SIEMENS lusanuuulusunsuddsiiues
T WAZNITUARINATDINENDBANIAN AIUANNITYINIUSTUUGLINATIIABATIY O S3UL

SIEMENS Totally Integrated Automation :

© Siemenz AG, 2008 - 2016

sUit 3.37 wasviuas TIA PORTAL V13

35.1 «aswuwas TIA PORTAL V13

gosuuas TIA PORTAL V13 drusussnuuulusunsumdsiino adnaslaninassuy
AN1AAIVANNINIINUIZUURLIIANINEER D syuy Snsihnuilaidundnuazilanduges
Tnes18a8ATRITNTUNANLAAIIUAN 19T 3.22

1 slerdundnuasgaswuns TIA PORTAL V13

asei 3.22 Heridundnuesgasnuad TIA PORTAL V13

Hlerdundn F8aLdun
Start n139AnTslusian
Devices & Networks nsmemgUnsaiuarszuUAIaTe
PLC programming nseenuuulUsUNSuAdLanAeiiLead
Motion & Technology nsmusuMsiAdeuvesgUnsaiuay PID
Visualization NNTONLUUNTNTBLARING
Online & Diagnostics nseoulatuazaiadousUnsallussuuiAsetiy

9ne51971 322 wansilendundnnisldsuvesgasnuwas TIA PORTAL V13 wus
Handusunisldnuveswainwd fdausnisasialusian nsidenagunsalinivauiiveaduay
ABLTLADTUAAINARNINT NIIHIANTLUULAS0U18T090UNTNAIVANTILDATUAL ABUTILADS
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LAAIHAANIN N1592NLUULUSHNTUANFILAAMBSALDAT N159DNWUUNUNDLAAINAANIA
wazn1seaulatntieanIfanIan e saeasnuaUNsalnIUAN LAY
2. Wartugesvoilandu Start

an51971 3.23 slasdudosvasileidu Start

Hlerdueion 1883180
Open existing project nsWalusiaadisle
Create new project nsadnalusianll
Migrate project n3thelusian
Close Project nsUnlusian
Welcome Tour wuzrhgesusidesdy
First steps wugnsldaugesiuasidessu
Installed software nesturesefusiiagiu
Help Allouuz
User interface language EVDIYOINWIS

gnanseit 3.23 wansilardugosvesilasdu Start W@uilsidudngunisdanisius
\an dulsneundnvesitsrduiiusznaugne nsadislusealn nsdelusian nsénelus
1A sUalusian msuuzthnsldwosnuns esturomasing glouuriuaznwives
goimng uandriiulugui 3.38

:\A Smart SCADA System for Int mart SCADA System Smart SCADA System for Intersection Tunnel

Totally Integrated Automation
PORT

Open existing project

@ Open existing project R gt (= . y &

[Peth % r Lest change
@ Create new project {ASma || DAASmart SCADA System for Intersection TunnellA Smart SCADA System... 41262016 4:49:42 PM

@ Installed software

@ Help

» Project view Opened project: DAA Smart SCADA System for Intersection Tunnel\A Smart SCADA System for Intersecti...\A Smart SCADA System for Intersection Tunnel

U 3.38 dlsrdugesvosilaidu Start
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3. leidugosvesitasdu Devices & Networks

an51971 3.24 stastugesvasilaridu Devices & Networks

flaridugon eGP
Show all devices uansgUnTaiiavin
Add new device nswimgunsalll
Configure networks nssaALeSet
Help Aflouuzii

a9 3.24 uansilerdugesvasilaidu Devices & Networks iduiladdudmu
nsdengunsaimunuuazgUnsaiuandHaniie saufsnnsnedssuuieetnevesgunsal
AIUANLATUNTAILANING duuszneundnuesiteiduiiusenovdne nsuangUnsalAIuAY
uazgUnsaiLansHaTanun naingUnsaimuaLazLansrald wagn1sheA ATt v
gunsal uandliifiulugud 3.39

a X

Totally Integrated Automation
POR

RTAI

Opened project: DAA Smart SCADA System for Intersection TunnellA Smart SCADA System for Intersection Tunnel

sU# 3.39 Herdug ovoaileridu Devices & Networks

Y

4. flsidugesvasilaidu PLC programming

a1t 3.25 flsddugesvasitaddu PLC programming

Hlerdueion eazdun
Show all objects wanaFdluswnsuTTavian
Add new block nsifinudoamadlva
Show cross-references LanIN5EeBadnds
Show program structure uanglaseasalusngy
Help Allouuzih
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nansedt 3.25 uansiladdugosvesileidu PLC programmmg Lﬂuﬁaﬂ%ummu
nsoonuuulsunsuddefiuead druvssneundnvesilsdduilusenause LLammaa
TusunsuanuemesgUnsaimuay mafivudenmidsesunsainuny uann138nsdemds
uazuanslassaialusunsuvesgunsalmuny wansliiilugui 3.40

ens - D:\A Smart SCADA System for Intersection Tunnel\A Smart SCADA System for Intersection Tunnel

Totally Integrated Automation _

@ Show all objects

@ Add new block

Uit 3.40 stsAdugenvesilaidu PLC programming
B. dlsrdueinsvasilsddu Motion & Technology

a1t 3.26 Hlaridugasvesiladidu Motion & Technology

Hleddugon Eazden
Show all objects uamaidlUsunsuviaun
Add new objects nsiiusdstusunsulugl
Help Aflouuzi

nang1ad 3.26 wansilsidugesvesileridu Motion & Technology «iudlsridy
dmsunismuaunisimaeuivesgunsai(Motion Control) wazedeszuuarupuuuy

q

Uounadu PID (Proport|on Integral -Derivative Controller) drulsznoundnvesilaidudl

a

Usznauniy ﬂ%’NLLﬁ@QIUiLLﬂiNWQM@JﬂaLLa ﬂ’]iLWﬂJﬂ’m\ﬂUiLLﬂﬁﬂﬁﬂ LL?IG]\?SLT/TL‘M‘LIELL!TUVI

341
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ens - D:\A Smart SCADA System for Intersection Tunnel\A Smart SCADA System for Intersection Tunnel —ax

Totally Integrated Automation _

@ Show all Objects

@ Add new object

Opened project: D:\A Smart SCADA Systes unnel\A Smart SCADA System for Intersection Tunnel

Ul 3.41 slsidudesvesilaidu Motion & Technology
6. Hleritudosvasiiertu Visualization

an5197 3.27 lardugesveadiersa Visualization

eridueion EEGEIGI)
Show all wdmvTReavin
Add objects nsifiuvthael
Edit screens nsuilaniinge
Edit HMI tags nsuiluufinvesiinge
Edit alarms nsudlunsifeuss
Device settings nsRsrgUngal
Simulate devices n3dnaesniueseUnsal
Help Allouws

e 3.27 wansilasdudesvesileidy Visualization Huilsidudmsuns
Sannsvtheeuania drulsenoundnuesilesduiuszneude uanmthaetmun nnsuiy
wihoolml  nsudlavthee  nsudluwdinvesthee  nsudlunsiieuds  waznisiee
gunsal Msdnassmsvinnuvesgunsal uandliiifiulusui 3.42



53

| 74 Siemens - D:\A Smart SCADA System for Intersection Tunnel\A Smart SCADA System for Intersection Tunnel —aXx

Totally Integrated Automation

)| =
@ Showall [ Details | List | Thumbnails |

@ Add object Screens

BE EH F
Global Bottom  LeftSlidedin Right Slidedn Top Slide-in
EEEEEE Slide-i. screen screen screen

@ Editscreens

@ Edit HMI tags

@ Editalarms 32.;
Connections.

© table

Others

1 =2 & @ 3T o= |

Runtime  HMiglarms Recipes (0) Historical  Scheduled Cycles (10} Textand
data

User
setings tasks (0) grephic lists administra...

eeeeee

Opened project: D:A Smart SCADA System for Intersection TunnellA Smart SCADA System for Intersection Tunnel

Ul 3.42 dlsitudeevosilsddu Visualization

1. flsitugosvesiierdu Online & Diagnostics

aaeit 3.28 Haridugesvesilaridu Online & Diagnostics

Handugay SIUAZLDYN

Show all devices wansgUnIaiiavn

Online Status LansanIuzn1seaulan

Accessible devices nsAumaUnsal

Help Allaunzi

nenseit 3.28 uanailsddudesvasilsidu Online & Diaghostics 1Judlsridy
dmsunsesulaiasnraeugUnsniluszuuielotisiieatuionun - dndsenoundnues
lafuiiusznovie wansgunsaivianun wansanuzniseeularuesgunsal uagn13AUM
gunsalluszuuiaiedetfeaiu uandifulugud 3.43
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unnel\A Smart SCADA System for Intersection Tunnel

3.5.2 YumsunisoanwuugasiLIsanIan

TUADUNITIONLUULBIHUITUDITEUUANN L UL IYRAINE NS U LA 9aanlagly

TIA PORTAL V13 Tnefiduneumseanuuuuandlififiulusui 344

Start

1. Create new project

Devices & networks

2. Add new device

3. Configure a device

4. Configure networks

PLC programming

5. Write PLC program

Visualization

6. Edit screens

Online

sUft 344 fumeuntseenuuuszuuanidlagldwesias TIA PORTAL V13

Totally Integrated Automation
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307 1 wanstumeunisesnuuusruvanmduuumgaandmivglusdnsasn &
FumeunseeniuuresLIIRa
1. Create new project nmsas1slusianlusiidumdsSuduluniseeniuy
syuvan1e mnstelusian funtansdudindeyalusian uazaiislusiaaiie Susduns
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Project name : #sdelusian
- A Smart SCADA System for Intersection Tunnel
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D\

Author  JorfiToulusunsy
: Chaichana

Comment  : ;wdeuiiu

Create L @519lUs19n

Totally Integrated Automation
PORTA

Create new project

Projectname: |ASmart SCADA System forlntersection Tunne

suUft 3.45 Sunoun1seenuun Create new project

2. Add new device msiiugunsairuesiueatuazgunsaluansua v
maiiugunsallnensideniuvesgunssimuauiiuead 1 waziiuead 2 dsuanslusui 3.46
muiieenuuulilude 32 Tumnn Controllers uazdengunsaluannaszuvanidly
wna  PC systems \ioidennenfianosiuansHaszuuanid é’mam‘lugﬂﬁ 347
seazdeanafiugunsnimunufineaduargunsaiuanwmaiived

Controllers : dongunsaimuauiineadmuieenuuuliluriade 3.2
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@ Addnew device

~ [ Controllers
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e
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Opened project: DAA Smart SCADA System for Ints

! X

Totally Integrated Automation
PORTA

» [ SIMATIC 57 Oper
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Opened project: D:\A Smart SCADA System for Intersection Tunnel\A Smart SCADA System for Intersection Tunnel

sut 3.47 msidengUnsaluanwwaluvaiviuas TIA PORTAL V13
3. Configure a device nssisrngunsnimuaufineaduazgunsaiuansaa
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RS422/RS485 wanslviiilugun 3.48
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10:06:29 AM  4/12/2016 form Flow Switch 3 Fault
10:06:29 AM _4f12/2016 Alarm Flow Switch 2 Fault
10:06:29 AM 4/12/2016 Alarm Flow Switch 1 Fault
10:06:18AM _4/12/2016 Alam Fan,Overload
10:05°15 ANGEA12/2016 Alam Level 5
Fm 06: 18 AM mzms Alarm Pump3 Moisture
0:06:18 AM  4/12/2016 Alarm Pump 2 Moisture
10:06:18 AM flz/znm Alarm Pump 1 Moisture
Jio:06:18 M 4/12/2016 Alarm Pump 3 Thermostat
10:06:18 AM 4.’1z/zms Alarm Pump 2 Thermostat
10:06:18 AM  4/12/2016 Alsrm Pump 1 Thermostat
10:06:18AM  4/12/2016 Alarm Fump 3 Overioad
10:06:18.AM  4/12/2016 Alarm Pump 2 Overload
070616 AM  4/12/2016  Algrm Pump 1 Overfoad

U 4.24 uansdryanandiousdoningg

an5199 4.21 nansternuudaiouss

VoAULIAFDULTY T8ALLDEN
Pump 1 Overload Jug Um 1 nszudlsliliiuiin
Pump 2 Overload A Um 2 nsgualndiiuins
Pump 3 Overload e guun 3 nszualiluiuiin
Pump 1 Thermostat %uquﬁw 1 saumgiiga
Pump 2 Thermostat fuguih 2 gamnfiae
Pump 3 Thermostat fuguih 3 gamnfiae
Pump 1 Moisture fuguih 1 mmm%u
Pump 2 Moisture Huguih 24 mmwmu
Pump 3 Moisture fuguih 3 farwty
Flow Switch 1 Fault Wadeind 1 laivivau
Flow Switch 2 Fault Wadeind 2 laiviau

Flow Switch 3 Fault Tadaind 3 laivieu
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Sandaniisal
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Saninaniisald

Battery over 350 days
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7:40:35PM 12/22/0018 _JON" « w A Trffielught sputhiand’ . S

7:49:35PM  12/22/2014. ON Traffic Light South 1nd

7:49:35PM 12222014 ON Traffie Light South 26t

7:49:35PML12/22/2014 N Trafflc Light South 1st

7:40:35PM  12/22/2014  ON Traffie Light North 2nd

7:49:35PM _12/22/2014  ON Traffic Light  North ind

7:49:35PM  12/22/2014  ON Taffie Light North 2st

[7:49:35PM  12/22/2014 O Traffic Light North 1st

[7aoaspm 1272272004 ON Pump Auto Run

7:49:35PM  12/22/2014 on Lighting Circuit 4

749:35PM 122202014 ON Lighting Circult 2

7:49:35PM  12/22/2014  [ON tevel 1 L

I7.49‘35PM 12/22/2014 O Pump 3 Remote Switch OPEN REPORT
1 7:49:35PM  12/22/2014° ON Pump 2 Remote ‘Switch

7:49:35PM  12/22/2014  ON Pump 1 Remote Switch

7:40:35PM  12/22/2014 | ON Generator: Status : STORPED

7:49:35PM  12/22/2014  ON Generator Ol Level FULL

7:49:35PM 12222014 | ON Use Powrer Supply From EGAT.

7:49:35 P 12/22/2014 1 Connection established: PLC_TSC, Station 192,168.1.13, Rack 0, Slot 1.

7:49:33PM _ 12/2202014. 1 Connection established: PLC_SCADA, Station 192.168.1.12, Rack 0, Slot 1

7:42:52PM  12/22/2014  ON Level 1

7:42:23PM. " 12/22/2014 - ON{(OFF), Flow Switch 2

7:42:20PM 12(22/2014 O (OFF) Level 1

7:42:20PM  12/22/2014°  ON (OFF) Pump 2 100

7:39:13PM _ 12/22/2014.__ ON (OFF) Level 2

OFF OFF

(Frow 1 | rrow [FLOW S| LEveL | | o | uifl | TR [Tz | TR0 T |
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Pump 1 Remote Switch wguih 1 Slunaind
Pump 2 Remote Switch uguth 2 3lumaing
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yavil 3 upaing
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Pump 3 Remote Switch
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e

Pump Auto Run U
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Pump 1 Manual Run uguh 1 nuakuuwrarhay
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Pump 2 Manual Run wgui 2 Inuaunuwiayineu
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Pump 3 Manual Run uguih 3 uakuuwiarhay

Pump 1 ON duguih 1 v
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Pump 2 ON Huguih 2 ¥
Pump 3 ON Huguih 3 ¥
Pump 1 Overload duguih 1 nssudlniiifudin
Pump 2 Overload duguih 2 nssudlniiAudin
Pump 3 Overload fuguih 3 nssudlniiAudin
Pump 1 Thermostat fuguih 1 gungiigs
Pump 2 Thermostat fuguih 2 gamnfiae
Pump 3 Thermostat fuguih 3 gamnfiae

Pump 1 Moisture

Juguin 1 danuiu

Pump 2 Moisture

Juguih 2 danuiu

Pump 3 Moisture

Jugui 3 fnnuiu

Flow Switch 1 Watednd 1 vihau
Flow Switch 2 adaind 2 ¥ihau
Flow Switch 3 adaind 3 i
Flow Switch 1 Fault Wadaind 1 laivirau
Flow Switch 2 Fault Watednd 2 laiviau
Flow Switch 3 Fault adaind 3 laivihau
Level 1 seiund 1
Level 2 syffuLing 2
Level 3 syl 3
Level 4 sydurm 4
Level 5 syl 5

Delay Time Level 3 to Level 4

naINIUasuUasvesseauiing 3 U 4

ekl
Delay Time Level 4 to Level 5 nansasuudasmessziuthil 41U 5
Sanaaandinly
Power Failure svuulnihdndes
Generator Running w3earidaluiinidainey
Warming of Generator in3eariudalnihidsguiniessud

Generator Qil Level Low

IR aa AN sEsuLnTuen

Generator Oil Level FULL

wzasindalwihfiszauundug

Battery over 350 days

21y MNuLUmNEITBATRIN LA LN
vAiu 350 u

Lighting Circuit 1

La9a11929957 1 vhenu

Lighting Circuit 2

LENEI19NATN 2 e

Lighting Circuit 3

LE9EI1929957 3 ¥1191U
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Lighting Circuit 4

La9a11929957 4 vhau

Traffic Barier North Remote Switch

lainseannuasIasiawmiles lumnaing

Traffic Barier South Remote Switch

laInsEANNUATISNALAS lIAEIND

Traffic Barier North Auto

Tinszannuas1asiemis lvundmlusRvina1u

Traffic Barier South Auto

lnszannuas1asialalmunomlusRvinau

Traffic Barier North Manual Open

Tinseannuas1asieninlnvemienis luuaLILUIa

Traffic Barier North Manual Close

19Ins2AnNNUTIATNANLBTUAYRINIIAE TINLAKLUUIA

Traffic Barier North Status Open

lainseannuasiasiawiledaniusiln

Traffic Barier North Status Close

lsinseannuasiasiawmiledaniusle

Traffic Barier South Manual Open

TN EAnNUas1aSAALMUAYD 91998 L ARLULIR

Traffic Barier South Manual Close

T5inszannuas1asNAlAUNY M98 TN AL UUIA

Traffic Barier South Status Open

linseannuasasidlsdaniuziln

Traffic Barier South Status Close

linseannuasiasialadlaniusle

Traffic Light North Ist Tdyaaesasinnieaudiewei 1 e
Traffic Light North 1nd TWdyamesnsianieaudiouani 2 e
Traffic Light North 2st Ty masasiewmdaauvnund 1 v
Traffic Light North 2nd IWdyamesasiirmieauuindd 2 v
Traffic Light South 1st Idaaasasidlfiawdiowaii 1 vhou
Traffic Light South 1nd Indaaaesasidlfiawdowani 2 vhou
Traffic Light South 2st Idayanaasasieldiaurued 1 e
Traffic Light South 2nd Tdaanasasidfiaurueid 2 e

412 Genglwadaya

Sengliddeya 91nN15TUANYeYATEITEUUANIAILUUYIYRAINEMTURLUIANI
aon Inefinsdaiivteyaifulididnaduanslusun 427 wisnnsdafuduiindeya
ooniu 5 Tnlawaed Feuandlusuil 4.26 fswazBeadsil

1. LOG BASE - ufinfeyavemnszuy

2. LOG GENERATOR - tufindeyavesszutiniesindnluiiuaziefioa
3. LOG PUMP - suiindasauesszuuilugui

4, LOG TRAFFIC BARRIER - tufinfieyavesszutlinszaniuasas

5. TSC - Guiinfeyavesszuulndyay nasias
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@aj 1+ Computer » New Volume (D:) » REPORT SCADA » [ %2 | [ Search RePORT sCADA o]
anize v Includeinlibary ¥ Sharewith ¥ Bum  Newfolder = - I
rary
A Foriin Name . Date modified Type
B Desktop ki LoG BASE 22/12/57 16:50 File folder
B o i LOG GENERATOR 2027571651 File folder
ot eads 4 LOG PUMP 22/12/57 16:51 File folder
2l Recent Places i LOG TRAFFIC BARRIER a2n2s Fite folder
& LoG TSC 22/12/57 16:51 File folder
4 Libraries
8 Computer

& Local Disk (C)
s New Volume (0:)

€ Network

b1 | PUM

| FLOW 1 | FLOoW 2 | FLOW 3 | LEY | u | Ti "

swiu 1| Ly

41 -

A

 StateAfter TimeString

D
1 22/05/580038 Flow Switch 3
e, s Suich
0 22/05/5800:38 Level 2
10.22/05/58 00:42 Pump 3
o .2/os/58002 (ovel 1|
0 22/05/5800:42 Flow Switch 3
1.22/05/58 00:43 Level 1
1 22/05/5801:43 Level 2.
1 1'22/05/58.01:43 Pump 1
12] | 1/22/05/5801:44 Flow Switch 1
13| 0 22/05/5801:84 Level 2
14

15

16

0 22/05/58 01:47 Pump 1
0 22/05/5801:47 Level 1
0 22/05/58 01:47 Flow Switch 1

17 1 22/05/5801:47 Level 1

18 . 1 22/05/5802:48 Level 2 )|
19 1 22/05/5802:48 Pump 2

20 1 22/05/58 02:49 Flow Switch 2

2 0 22/05/5802:49 Level 2

2 0 22/05/58 02:52 Pump 2 1
2 0 22/05/5802:52 Level 1

0 22/05/58 02i52 FlowSwitch 2
1 22/05/5802:53 Level 1

5UM 4.27 wansnnsdmiuteyaliadnia
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SIMATIC S7-1200
Introduction

S$7-1200

. Overview

_ g _:=.--___-':'_'—'7-'—‘
o

The new modular miniature controller from the SIMATIC S§7

family

Consisting of:

- contraller with integrated PROFINET interface for communi-
cation with programming device, HMI or other SIMATIC con-
trollers

- powerful, integrated technology functions such as counting,
measuring, closed-loop control, and maotion centrol

- integrated digital'and analog inputsfoutputs

- signal boards for direct use in'a controller

- signal modules for expansion of controllers by input/foutput
channels

- communication modules for expansion of controllers by
communications interfaces

- accessories, €.g. power supply, switch module or SIMATIC
Memory Card

The miniature controlier that offers maximum automation at
minimum cost

Extremely simple installation, programming and operation
Large-scale integration, space-saving, powerful

Suitable for small to medium-size automation engineering
applications

Can be used both for simple controls and for complex auto-
mation tasks

All CPUs can be used in stand-alone mode, in networks and
within distributed structures

Suitable for applications where programmable controllers
would not have been economically viable in the past
With-exceptional real-time performance and powerful commu-
nication options

[ Application

The SIMATIC S7-1200 is the controller for open-loop and closed-
loop control tasks in mechanical equipment manufacture and
plant canstruction. It combines maximum automation and mini-
mum cost.

Due to the compact modular design with a high performance at
the same time, the SIMATIC S7-1200is suitable for a wide variety
of automation applications. Its range of use extends from the
replacement of relays and contactors up to complex automation
tasks in networks and within distributed structures.

4/2 Siemens ST 70N - 2010

The S7-1200 also increasingly opens up areas for which special
electronics was previously developed for economical reasons.
Application examples include, for example:
Placement systems

Conveyor systems

Elevators and escalators

Material transportation equipment
Metalworking machinery

Packaging machines

Printing machines

Textile machines

Mixing systems

Freshwater treatment plants

Wastewater treatment plants

External displays

Electricity distribution stations

* Room temperature control
Heating/cooling system control

Energy management

* [ire protection systems

= Aijr conditioning

¢ Lighting control

* Pump control

* Security/access control systems

[ | Design

The SIMATIC S7-1200 family consists of the following modules:

* 3'compact controllers with graded performances in different
versions as wide-range AC or DC controllers

= 2 signal boards (analog and digital) for low-cost modular
controller expansion directly on the CPU, with retention of the
mounting space

« 13 different digital and analog signal modules

* 2 communication modules (RS232/RS485) for communication
via point-to-point connection

o Ethernet switch with 4 ports for implementation of many
different network topologies

* PS 1207 stabilized power supply units,
line voltage 115/230 V AC, rated voltage 24 V DC

Mechanical features

* Rugged, compact plastic enclosure
* Easily accessible connection and control elements, protected
by front flaps

* Removable connection terminals, also for analog or digital
expansion modules

Device features

e International standards:
SIMATIC S7-1200 complies with the standards according to
VDE, UL, CSA and FM (Class |, Category 2;
Danger zone groups A, B, C and D, T4A). The guality manage-
ment system-used during proeduction is certified according to
1SO 9001
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S7-1200
. Design (continued)
Communication e Further SIMATIC S7-1200 controllers
The SIMATIC S7-1200 is equipped with different communication
mechanisms: )
* Integral PROFINET interface CSM 1277 Basic Panel

* Point-to-point connection via communication modules
PROFINET interface

The integral PROFINET interface permits communication with:
* Programming device

* HMI devices

* Other SIMATIC controllers

The following protocols are supported:

* TCP/IP

+ |SO-on-TCP

* 57 communication

The following can be connected:

Field PG programming device and PCs via standard CATS
cable.

Connection between PG and CPU of SIMATIC $7-1200

* SIMATIC HMI Basic Panels

Connection between Basic Panel and CPU of SIMATIC S7-1200

Ethemet
Switch SIMATIC S7-1200

L CI
b

Connection of several devices via CSM 1277 Ethernet switch

G_ST70_XX_ 00608

Point-to-point interface, freely-programmable interface mode

Communication modules permit gommunication via point-to-
point connections. The RS232 and RS485 physical transmission
media are used. Data transmission is carried out in the "Freeport"
mode of the CPU. A user-specific, bit-oriented communication
protocol is used (e.g. ASCII protocol, USS, or MODBUS).

Any terminal equipment with & serial interface ¢can be con-
nected, e.g. drives, printers, bar code readers, modems, etc.

G_ST70_XX_00610

DX

Point-to-point connection via CM 1241 in programmable interface mode

Siemens ST 70 N - 2010 4/3
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S$7-1200
. Function G I technical specificath
The §7-1200 is characterized by: Mechanical strength
« Extremely simple starter solution: * Vibrations, test acc. to / IEC 68, Part 2-6:
: : : o o tested with 10 ... 57 Hz;
Special starter packages and introductions facilitate familiar- conatant smpkiuds
ization. e
* Uncomplicated operation: 58 ... 150 Hz;

Powerful standard commands which are simple to use,
together with the user-friendly programming software, reduce
the programming overhead to a minimum.

Exceptional real-time characteristics:

Special interrupt functions, fast counters, and pulse outputs
permit use even with time-critical processes.

constant acceleration 19
(mounted on DIN rail) or

2 g (mounted in switchboard);

mode of vibration:

frequency sweeps with a sweep

rate of 1 octave/minute;
duration of vibration:

The SIMATIC S7-1200 meets national and international
standards:

* UL 508
* CSA C22.2 No. 142

* FMClass |, div. 2, group A, B, C,D; T4A Class |, Zone 2, IIC, T4

+ VDE 0160
* EN61131-2

+ Requirements of the EMC directive in-accordance with
EN 50081-1, 50081-2 and 50082-2

N Technical specifications

General technical specifications

Degree of protection

* Shocks, test acc. to / tested with

10 frequency sweeps per axis in
each direction of the three mutu-
ally perpendicular axes

IEC 68, Part 2-27/half-sine:
magnitude of shock 15 g (peak
value), duration 11 ms, & shocks
in each of the three mutually per-
pendicular axes

‘Environmental
‘conditions

SIPLUS extreme

Ambient temperature
range

-25 10 +60/+70.°C™

Ambient temperature

= Operation
(95% humidity)
- herizontal installation 0¥ 55%E
- vertical installation 0..45°C
+ Transportation and storage ~40... +70°C
- with 95% humidity 251 .“8586
Insulation
* 5/24 'V DC circuits 500 V AC test voltage
* 115/230 V AC circuits to ground 1500 V AC test voltage:
* 115/230 V AC circuits to 1500 V AC test voltage
115/230 V AC circuits
* 230V AC circuits to 1500 V AC test voltage
5/24 V' DC circuits
* 115 VAC circuits to 1500 V AC test voltage

5/24 V DC circuits

Electromagnetic compatibility

= Noise immunity acc. to
EN 50082-2

+ Emitted interference ace. to
EN 50081-1 and EN 50081-2

4/4 Siemens ST 70N - 2010

Requirements of the EMC
directive

Testacc. to: -

IEC 801-2, IEC 801-3, IEC 801-4;
EN 50141, EN 50204, IEC 801-5,
VDE 0160

Test according to
EN 55011, Class A, Group 1

Relative humidity 100%

Dewing, condensation and icing permissible
Contaminant EN607221«3A3 3C4 and ISA§71.04 G1, G2,
concentration G3, GX

‘Constant load Limit value?

SO, | ppm 17.8 ppm

HyS .99 ppm 49.7 ppm

cl 0.2 ppm 1.0 ppm

HCI  0.66'ppm 3.3 ppm

HF 0:12 ppm 2.4 ppm

NH 49 ppm 247 ppm

Og 0.1 ppm 1.0 ppm

NOy; 5.2 ppm 10.4 ppm

At RH < 75%, condensation permitted

Saline fog Saline fog test (EN 60068-2-52)
Mechanically active ENG0721-3-3 354
substances
* Dust 4.0mg/m?h
(suspended

substance content)

® Dust (precipitation) 40'mg/m?h incl. conductive sand/dust

("Arizona dust’)
Biclogically active EN60721-3-38B2
substances Mildew growth,

Fungus; excluding fauna

0 Depends on the product family
2) ISA -571.04 severity level GX from Oetober 2010
3 30 min/day

. More information
Brochures

Information material for downloading can be found in the
Internet:

hitp://www.siemens.com/simatic/prinimaterial
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6ES7214-1AG40-0XB0

General information
Product type designalion

~ Firmware version

SIMATIC §7-1200, CPU 1214C, COMPACT CPU, DC/DC/DC,
ONBOARD I/O: 14 DI 24V DC; 10 DO 24 V DC; 2 Al 0- 10V DC,
POWER SUPPLY: DC 20.4 - 28.8 V DC, PROGRAM/DATA
MEMORY: 100 KB

'CPU 1214C DC/DC/DC

VA

| =l “Wm“ll Voas s SRVl concoco ARELE L

* Programming package

Display
with display

Supply voltage
Rated value (DC)
® 24V DC
‘permissible range, lower limit (DC)
permissible range, upper limit (DC)
Reverse polarity protection

STEP 7 V13 SP1 or higher

Yes

C 204V
288V

Yes

LA TE, W N\CAY N P SIS

® Rated value (DC) 24V

* permissible range, lower limit (DC) 204V

 permissible range, upper limit (DC) 288V
6ES7214-1AG40-0XB0 Changes preserved
Page 1/8 22.04.2016 © Copyright Siemens AG
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SIEMENS

Data sheet 6ES7212-1AE40-0XB0

SIMATIC 87-1200, CPU 1212C, COMPACT CPU, DC/DC/DC,
ONBOARD I/O: 8 DI 24V DC; 6 DO 24 V DC; 2 Al 0- 10V DC,
POWER SUPPLY: DC 20.4 - 28.8 V DC, PROGRAM/DATA
MEMORY: 75 KB

General information

Product type designation CPU 1212C DC/DC/DC

~ Firmware version V4
| Engyeernfitprveed €\ L \\//F ey 22 11
* Programming package STEP 7 V13 SP1 or higher
Display
with display No

Supply voltage

Rated value (DC)

® 24V DC ifes
permissible range, lower imit (DC) 204V
permissible range, upper limit (DC) 288V
Reverse polarity protecton Yes
La vy " . W N\CARY T PSS
* Rated value (DC) 24V
* permissible range, lower limit (DC) 204V
* permissible range, upper limit (DC) 288V
6ES7212-1AE40-0XB0 Changes preserved

Page 1/8 22.04.2016 © Copyright Siemens AG
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6EP1332-1SH71

Technical specifications
Product

Power supply, type

Input
Input

" Supply voltage 1 with AC Rated value

‘Supply voltage 2 with AC Rated value
* Note
~ Input voltage 1 with AC
~ Input voltage 2 with AC
Wide-range input
Overvoltage resistance

~ Mains buffering at lout rated, min.
~ Rated line frequency
" Rated line range

Input current at rated input voltage 120 V Rated

value

‘Input current at rated input voltage 230 V Rated

value
Switch-on current limiting (+25 °C), max.

SIMATIC §7-1200 POWER MODULE PM1207 STABILIZED
POWER SUPPLY INPUT: 120/230 V AC OUTPUT: 24 V DC/2.5 A

$7-1200 PM1207
24V/25A

1-phase AC

20V

Duration of inrush current limiting at 25 °C maximum

It, max.
Built-in incoming fuse
Protection in the mains power input (IEC 898)

230\
“Automatic range selection:

85...132V
176 ... 264 V/
No

2:3% Vin rated, 1.3 ms.
20 ms; at Vin = 93/187 V
50 ... 60 Hz

47 .63 Hz

al-2 7\

©067A

13A

3ms

05 A*s

T 3,15 A/250 V. (not accessible)

lf{enémméndéd miniature circuit breaker: 16 A characteristic B or
10 A characteristic C

6EP1332-1SH71
Page 1/4

Changes preserved
24.04.2015 © Copyright Siemens AG
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SIEMENS

Data sheet 6ES7221-1BH32-0XB0

SIMATIC §7-1200, DIGITAL INPUT SM 1221, 16 DI, 24vDC,
SINK/SOURCE INPUT

Supply voltage

Rated value (DC)

2 = AR ol
® present Yes

Power [0ss

Power loss, typ.

Number of digital inputs

® in groups of 4

6ES7221-1BH32-0XB0 Changes preserved
Page 1/3 22.04.2016 © Copyright Siemens AG
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Data sheet 6ES7222-1BH32-0XB0

SIMATIC §7-1200, DIGITAL OUTPUT SM 1222, 16 DO, 24V DC,
TRANSISTOR 0.5A

Supply voltage
permissible range, lower limit (DC)
~ permissible range, upper limit(DC) ~  28.8V
Input current ey
from backplane bus 5V DC, max. 77T
Power loss, typ. - 25W
Digital outputs
Number of digital outputs 16
« in groups of 1
Short-circuit protection TWAK G| " No: to be provided externally
Limitation of inductive shutdown voltage to ~~ typ. (L+)-48 /.
Tt N T -— - ‘t:q S -
g pigapiis \FE M a4 NN ST 8
© with resistive load, max. 05A
* on lamp load, max. 5W
T e By R - - =
ouputvige NNy, * VBN a11 N 7
* Rated value (DC) 24V

104

6ES7222-1BH32-0XB0
Page 1/3

Changes preserved
22.04.2016 © Copyright Siemens AG
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SIEMENS

Data sheet 6ES7241-1CH32-0XB0

SIMATIC §7-1200, COMMUNICATION MODULE CM 1241,
RS422/485, 9 PIN SUB D (FEMALE) SUPPORTS MESSAGE
BASED FREEPORT

Supply voltage

Rated value (DC)

® 24V DC Yes
~ permissible range, lower limit (DC) 1T /o oenav
permissible range, upper limit (OC) 288V
Input current
Current consumption, max. 220 mA,; From backplane bus 5 V DC
Power loss
Power loss, typ. 14 W
Number of interfaces 1
Interface (physical) RS 422/485 (X.27)  Yes
Porthoanin = —w———er - ‘t‘ —_— -
PantRgRg Vo l\s A’A‘& : J, N o ll . .
® Cable length, max. 1000 m
¥ ;)
e uosg 4F81 5 o, _ R A\ /4
— ASCII Yes; Available as library funetion
—uss © Yes; Available as library function
6ES7241-1CH32-0XB0 Changes preserved

Page 1/2 22.04.2016 © Copyright Siemens AG
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SIEMENS

Data sheet 6GK7277-1AA10-0AA0

Product type designation CSM 1277
COMPACT SWITCH MODULE CSM 1277 CONNECTION SIMATIC

S§7-1200 AND UP TO 3 FURTHER IND. ETHERNET USERS WITH
10/100 MBIT/S UNMANAGED SWITCH, 4 RJ45 PORTS, EXT. 24V
DC POWER SUPPLY, LED DIAGNOSTICS, S$7-1200 MODULE
INCL. ELECTRONIC MANUAL ON CD

Transmission rate
Transfer rate

A S O oo N UPICI= 1 | |
Interfaces / for communication / integrated

Number of electrical connections %\\\(‘w ' l
* for network components or terminal equipment
Number of 100 Mbit/s SC ports | D b @ II
® for multimode
Number of 1000 Mbit/s LC ports |
* for multimode ? @
* for single mode (LD) 3
Interfaces / others
Number of electrical connections @
« for power supply \_y/‘\j‘.’ //
Type of electrical connection @\
 for power supply 3-pqie tﬂnt@ah%&\ //
Supply voltage, current consumption, power loss

Type of voltage / of the supply voltage W

6GK7277-1AA10-0AA0 Changes preserved
Page 1/4 12.04.2016 © Copyright Siemens AG
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SIEMENS

Datasheet 6AV2102-0AA03-0AA5

SIMATIC WINCC ADVANCED V13 ENGINEERING SOFTWARE IN
TIA PORTAL; FLOATING LICENSE; SOFTWARE AND
DOCUMENTATION ON DVD; LICENSE KEY ON USB-STICK;
CLASS A; 6 LANGUAGES: GE.EN,IT,FR,SP,CH; EXECUTABLE
UNDER WINDOWS 7 (32 BIT, 64 BIT), WINDOWS 8.1 (64 BIT),
WINSRYV 2008/2012 R2 (64 BIT); FOR CONFIGURATION OF
SIMATIC PANELS, WINCC RUNTIME ADVANCED

SIEMENS

last modified: 24.10.2014

B6AV2102-0AA03-0AA5 Ch_ange; preserved
Page 1/1 27.10.2014 © Copyright Siemens AG



Dell OptiPlex 3020

The Dell OptiPlex 3020 provides great customer value and performance, featuring 4t
Generation Intel® Core™ processors for reliable workplace productivity while also delivering

peace of mind with best-in-class security.

The essential computing experience
Empower your workforce with the Dell OptiPlex 3020,
Dell's newest budget-friendly desktop, developed to
meet your users’ workplace requirements. Available
with up to Intel” Core™ i5 Processors, Intel® HD
Graphics 4600, and dual monitor capabilities, the Dell
OptiPlex 3020 provides the vehicle for increased
productivity and collaboration especially when
combined with Dell essential accessories such as award
winning monitors, keyboards, mice, and headsets for a
complete computing experience.

Inspired, reliable design

The OptiPlex 3020 provides you with the choice of two
durable chassis sizes designed to integrate seamlessly
into your office environment. Built with thumbscrews for
tool-less serviceability makes the OptiPlex 3020 one of
the most serviceable commercial-level desktops on the
market. Dell OptiPlex is synonymous with stability,
longer lifecycles and easily managed transitions. Dell's
chassis have undergone Dell reliability testing to help
ensure they are built to last.

A single point of contact

By partnering with Dell for your client needs, that's what
you get for every stage of client management - from
Dell Configuration services through product recycling.
Dell OptiPlex 3020 comes with award-winning Dell
ProSupport™ for 24X7 access to Dell experts to help
keep your systems up and running.

Best-in-class security

Your data is your company’s most important asset. Dell
OptiPlex 3020 provides peace of mind for IT with
comprehensive, best-in-class security features. Dell OptiPlex
3020 provides TCG certified TPM for secure credential
storage, and ships with Dell Data Protection | Security Tools
and Dell Data Protection | Protected Workspace for advanced
authentication and leading edge malware prevention, and can
protect data on any device, across external media and in the
cloud with optional Dell Data Protection | Encryption, available
factory-installed.

Easy manageability

Help save time and provide IT efficiency with Dell
manageability features. Easily manage your OptiPlex fleet with
tight integration into Microsoft System Center and Ele[l KACE
appliances. Save time and eliminate guesswork with Dell
automated tools and utilities for deploying, monitoring and
updating systems. In addition, you can rely on Dell Services to
configure, deploy and help manage your systems.

Integrated complete solution

The OptiPlex 3020 supports Dell Cloud Client Computing
solutions such as client hosted virtualization and virtual
remote desktop providing your business with more flexibility —
especially for businesses with remote locations.
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Dell OptiPlex 3020

OptiPlex 3020 MT/SFF Technical Specifications®

Processors' Intel® 4" generation Core™ i5 Quad Core, Core™ i3 Dual Core, Pentium® Dual Core and
Celeron® Dual Core
Chipset Intel® H81 Chipset

Operating System

Microsoft® Windows 8 Standard 64-bit, Microsoft ® Windows 8 Pro 64-bit

(optional); 1 PS/2 (optional); 1 RI-45; 1 VGA; 1 DisplayPort 1.2; 1 Mic-in & 1 Headphone out

(front); 1 Mic-in/Line-in & 1

Line-out(rear)

L 1
Options Microsoft® Windows 8,1 Standard 64-bit, Microsoft © Windows 8 Pro 64-bit
Microsoft® Windows 7° Home Premium SP1 (32/64 bit), Microsoft® Windows 7°
Professional SP1 (32/64 bit), Microsoft® Windows 7° Ultimate SP1 (32/64 bit); Ubuntu
Graphics2 Integrated Intel® HD Graphics 4600 (with select CPUs); supports optional discrete
graphics solutions from AMD
Memory® 2 DIMM slots; Non-ECC dual-channel 1600MHz DDR3 SDRAM, supports up to 16GB
Networking Integrated Realtek® RTL8151GD Ethernet LAN 10/100/1000; supports optional PCle
10/100/1000 network card, optional wireless 802.11n card
1/O Ports 2 external USB 3.0 ports (rear) and 6 external USB 2.0 ports (2 front, 4 rear); 1 Serial port

Removable Media
Options

Supports optional optical disc drives and media card reader options

Hard Drives® Options

Hard Disk Drives: up to 1TB

Supports Solid State Drives, Hybrid and Hybrid Opal SED FIPS
No Hard Drive — Supports Dell Cloud Desktop diskless option

Chassis Minitower (MT) Small Form Factor (SFF)
Dimensions (Hx W xD) [142x69x164 / Thad% 3ef X 32°5 /
nshes (G (36.0 x 17.5 x 41.7) (29.0x9.3x312)
Min. Weight (lbs/kg) 20.68 /94 132 /6.0
Number of Bays 2 internal 3.5 1internal 3.5"
2 external 5.25" 1 external 5.25" (slimline)
Expansion Slots 1 full height PCle x16 1 half height PCle x16
3 full height PCle x1 1 half height PCle x1
Power Supply5 Unit Standard 290W PSU Active Standard 255W PSU Active PFC
(PSU) PFC or optional 290W up to | or optional 255W up to 90%
90% Efficient PSU (80 PLUS Efficient PSU (80 PLUS Gold);
Gold); ENERGY STAR ENERGY STAR compliant,
compliant, Active PFC Active PFC
Recommended Dell Monitors:
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RB450

The RB450G is a five port Gigabit ethernet router. Comparing to the
RB450, the RB450G not only adds Gigabit speed capability, but also

256Mb of RAM, a faster CPU and a microSD card slot for file storage.

The device is powered by a fast AR7161 680MHz Atheros CPU, and
also includes a temperature sensor and voltage monitor.

RB450G includes RouterOS - the operating system, which will turn
this powerful system into a highly sophisticated router, firewall or
bandwidth manager.

One small device - with all the power of
price

uterOS. At a very special

RB450 RB450G
CPU AR7130 300MHz AR7161 680MHz
Memory 32MB DDR SDRAM 256MB DDR SDRAM
| Data storage | NAND memary chip NAND memory chip,
microSD slat on back side
Ethernet | Five 10100 Mbitjs Ethernet ports | Five 10/100/1000 Mbit/s Gigabil ports
| with Auto-MDI/X, Hardwara switch | with Auto-MDI/X, Hardware switch chip
chip and port mirror support and port mirror support
| Extras Reset switeh; beeper, voltage and | Reset switch, beeper, voliage and tem-
temperature monitors perature monitors
{Sesiel port | One DB9 RS232C asynchronous | One DBY RS232C asynchronous serial
serial port port
LEDs | Power, NAND activity, 5 user LEDs }fnwer NAND activity, 5 user LEDs
| Power opiions| PoE: 8-28Y DC on Ether1 (Non PoE: 8-28Y DG on Ether1 (Nen
b 802.3af). Jack: 8-30V DC +BOQ.SEI) Jack: 8-30v DC
Dimensions | 90mm x 116mm, 105 g 8omm x 115mm, 105 g

RouterO3 Plevels Levels
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Installation and operating instructions, ATS022 6. Input and output signals
Linea 2
Gragin L1 —=] 1 ATS022 ez,
Line1 L2 ——ni-jL2 inea
e} s —efR|s LN1 LN2 Ligne 2
Ligne1 N —+] IN Leitung 2
Leitung 1 Uscita per controllo Gen Start/Stop
X | 4 DO5 Start Qutput to control Gen Start/Stop
— - COoM Salida para control Gen Start/Stop

Uscita per controlio CB1
Qutput to control CB1
Salida para control CB1
Sortie pour controle CB1
Ausgang zur steuerung CB1

Uscita per controllo CB2
QOutput to control CB2
Salida para control CB2
Sortie pour controle CB2
Ausgang zur steuerung CB2

-
al
=

COM po11 [~

DO1 COM &

Do2 pot1 &

3)201

Sortie pour controle Gen Start/Stop
Ausgang zur steuerung Gen Start/Stop

Uscita per controllo CB3
QOutput to control CB3

Salida para control CB3
Sortie pour controle CB3
Ausgang zur steuerung CB3

zustand CB3
ingresso programmabile
P fun (e

input
2 entrada programables
entree programmable
eingang programmierbar

Comando forzatura commutazione
Command to force transfer

3. _Mando forzamiento conmutacién
Gommande demarrage groupe

Figure 6.1:

X31 Startbefehl Gruppe
Ingresso logica abilitata/disabilitata Allarme gen
Logic enable/disable input Generator alarm
Entrada activacion/disactivacion logica 4 Entrada alarma gen
Entree activaction/desactivaction logique Alarme gen
Eingang aktivierung/deaktivierung logik Alarm Gen
Stato CB1 CB2 inserito
Status GB1 GB2 inserted
Estado CB1 5 CB2insertado
Etat CB1 CB2 embroche
Zustand CB1 CB2 eingefahren
Stato CB2 CB1 inserito
Status CB2 CB1 inserted
Estado CB2 6 (CB1 insertado
Etat CB2 CB1 embroche
Zustand CB2 CB1 eingefahren

Control circuit diagram ATS022

(S}

xX29

segnalazione allarme
alarm signaling
Sefializacion alarma
signalisation alarme
Alarmmeldung

non utilizzato
Not used

No utilizado
non utilisé
Nieht benutzt

non utilizzato

Not used

No utilizado

non utilisé

Nicht benutzt

Segnalazione allarme / trip intarruttore

Cb alarm signalling
Senial alarma / disparo interuptor

alarme / .
Alamsignal / Ausidsung Leistungsschalter

CB2 inserito
CB2 inserted
CB2 insertado
CB2 embroche
CB2 eingefahren

CB1 inserito
CB1 inserted
CBT insertado
CB1 embroche
CB1.eingefahren

Segnalazione AUTO / MANUAL
Autorr m
Sefializacion AUTO/MANUAL
Signalisation AUTO / MANUAL
Meldung AUTO/HANDBETRIEB

1@ logica abili il
Logic enabled/disabled signaling
Senalizacion logica activa
signalisation logique activee
meldung logik aktivie

1SDH000760R0002
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8. Installation of device ATS022

Installation and operating instructions, ATS022

7. Technical data

ATS022

|Va|ue

Three-phase voltage used

Connected voltage

100Vac - 480Vac (+/-20%)

Phase voltage

57,7Vac - 277Vac (+/-20%)

Safety auxiliary voltage

24Vdc - 110 Vdc (-10% / +15%)

Frequency

50-60-400-16 2/3 Hz

Single-phase voltage used

Phase voltage

57,7Vac - 277Vac (+/-20%) &4

Safety auxiliary voltage

24Vdc - 110 Vdc (-10% / +15%) ©

Frequency 50-60-400-16 2/3 Hz ¢
Measurement precision

Voltage 1%

Frequency 1%
Relay utilization category 8 A, AC1, 250V
Relay/connectors utilization category 6 A, AC1, 250V
Over voltage category I, Uimp 6 KV
Power consumption Max 12W
IP rating P20
Device weight 1314g
Operating temperature -20/ +60 °C ¢
Storage temperature -25/ +80°C
Humidity rh=95% T=25...60°C
Altitude Max. 2000m
NOTES

(1 Insingle-phase system it is not passible to select Un 100 V, 115V, 120 V.
(2 Insingle-phase system, if Un is between 57.7 - 109 V an auxiliary safety power supply is necessary.
(3 Incase of rated frequency 16 2/3 Hz, an auxiliary safety power supply must be used. If the rated

voltage is greater than 100 VAC external transformers must be used.
4 If the ATS022 is used in environments with extremely low temperatures (less than - 10°C) it is
advisable to use a safety auxiliary power supply to avoid display problems of the graphic display.

Table 7.1: Technical data ATS022
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GRUNDFOS DATA BOOKLET

DWK and DPK pumps

0.75 to 90 kW
50 Hz
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Dimensional sketches

Dimensions

TMO4 4150 0909

TMO4 4148 0909 -

Pump type Connection type Y1 Y2 Y3 Y4 Y5 Y6 D W[ek'g]h'
DWK.E.10.200.370.5.1E R
e e Hose 1318 200 220 612 557 1411 06 612 839
DWK E 10 200.370 5 1E
o RR: r ERE LT Flange 1318 200 220 612 557 1561 06 612 841
With 10 m cable.
Electrical data
= " ! n, %] Cos ¢
Voltage P2 .4 Starting N goter
Pump type min Cable
M [kw) method “ravTS0 34 11 2 34 1A
DWKE. 10200370510 3x380-415Y 37 2850 Y/D 72 B7.6 895 801 0751 0.828 086 7x16.0mm2+6x1.5mm?
DWK.E.10.200.370.5.1D.R 3x380-415Y 37 2850 Y/D 72 B7.6 895 90.1 0.751 0.828 086 7x16.0mm2+6x1.5mm?
DWK.E.10.200.370.5.1E  3x220-240D 37 2850 Y/D 125 87.6 89.5 90.1 0.751 0.828 086 7x250mm2+6x1.5mm?
DWKE10200370.51ER 3x220-240D 37 2850 Y/D 125 B7.6 89.5 90.1 0.751 0.828 086 7x250mm2+6x1.56 mm?
Pump data
Max. solids Max. installation . Max. liguid
Impeller ) Max. number of Enclosure  Insulation
Pump type type [::m] starts per hour d;ﬁ;" class class 'em‘ifé‘]“”” PH
DWK.E.10.200.370 Enclosed 10 18 25 68 F 40 4-10

GRUNDFOS 2\

95

115

Performance curves/technical data



116

ANANUIN U
UNAUNISIBINAS

L deyuy nulvinauaziond wugdulur “seuvaniuuuwigaaindmsugluaanig
aen’, NIsUsernInInInmsetigdmnssuliiiiun g raeimaluladsivusna A7 8

(EENET 2016), P. 41-44, 25-27 wwnnau 2559



117

EENET2016

LY

nsuUs=audEINIsinsayreiaInssului

UK méumfﬁuTaﬁswuana ASUN '8

Tl S;h Conference of Electrical Engineering Network
pf Rajamangala Unwel‘slty of Technology

Coniference Topics

wan1aa (PW)

3lannsaundnnay (PE)

dlannsaling (EL)

lwindaas (cm)
STUUAIUANIALNISIG (CT)
paudmasiazinalulagansauina (CP)
nasussulawadyryrauainaa (DS)
WAWUIAZNISIUSHEHWEINIU(ES)
usanssuiaduszaus (IN)
auITgdufIRgadoanuiaanssuluila (GN)

BPTS

Combination




=
- A -
matlszgudnmanionoimns sy bhuninodumaTuTadswna afai g

Proceedings of the §" Conference of Electrical Engineering Network of Rajamangala University of Technology 2016 (EENET 2016)

151ty (910)

118

unanuIvean 1idas (Pw) de

PWO09

PWI10

PWI11

PW12

PWI13

PW14

PW15

PW16

msnauansarmatunuums e semao infFeuisumniniundewlas
USIHTHT HAAY uas Aaane 3oy sl

aonduma T Tagns e 0und W umMTaIANTETT. e

3
mstaoaauu Tiihunadgndie s sganesman 22 ATaTad Tuannznlsexzilen
Ay noyTeaEy AaAna Ma1ge Az dngate 1IAuRa

wmiInenduma luTags1vuenad 1 Fedsie ... .

szuvAmmuuUnNyRaedmTug Tusdneaoa
sowug Aulina uaz i wugauna

aantiiuma Tu latnsg a0umnd us g msatansia. . ...

y ¥ L ;

szuvinsevieAemstoyani lsmasnusmeaeyTvid

I WA uaz o3 vupouln

aniuma TuTagnsz aemnd U I9EUIMITAMATIAT. | L e oo
> i 1 L)

ware U RTineA D uAuausdolas i

%0 Dy

AN N A T AT YN AT AU TATUNT FARTG it oot oo s oottt

' A 4w a n; ]
Nﬁﬂ‘iz‘if]ilsll’ﬂ~1ﬂ‘iZLLﬁﬁ'IN'I!.!ﬁ&’Eﬂﬂﬂu@lﬂ'B’Pﬁ'lﬂ'l‘iQTUth@TTNN’)ﬁ)ﬂuﬂﬁU‘UENiEUUﬁ‘lﬂﬁdfmﬂ

69 kV vua T Tu Inaluszuusmiigaeans Tihuaiviana
Me7 arsunsain’ auws Fdngyga’ uaz o7Te neaunow’

‘wInendema lu lagwszveumndmszuasiie ‘msiihuaswade. ... ..

o ad ' T . s ) ) Ay R Y 1 aa o
ﬂ15ﬂﬂ\iﬂulﬁiﬂﬁ1w1mﬂQﬁﬁﬂUl!iQﬂuﬂWﬁTﬁiU@i'}ﬂﬂﬂ mm1mlwaﬂ”ﬂﬂﬁ1ﬂ[ﬂl%’1ﬂﬂﬂﬁ

o

5 o

a a Ao & o & o 4
Ty walimi niwd ATaunsEY uag 1lseyy gaonauns

W INNFNA TU TAHT VEUIRAAYITTO oo oo e

nansznuanszuumaa iihdosadnasnunaseiindaoginsal Wduazszvudimiteves

3 Trlhdaugiinie
¥ o Aw @ '
HOWa UNINTWY Lo WNAY Yyyu

ur1Ine18ema T Ta8 T 1VIA AT TH.ceve oo

a da ¢ ¢ v w _d
25-27 NQENMUN.A. 2559 Tssuaneing 5ﬁ8?ﬂ!t8uﬂﬁﬂ1%iﬂ’)ﬂgmﬂ

33

37

41

45

49

53

57

6l



a
UNANNIDY

119

i m a o g 4
ms1lizgpiAnmaaioveinans su i uminedoma TuTagswusaa asan 8

Proceedings of the & onference of Electrical Engineering Network of Rajamangala University of Technology 2016 (EENET 2016)

3 o d
‘jg‘lj‘ljﬁﬂ'lﬁ'll!llﬂii]iyﬂﬂ]ﬂﬁ]ﬂ?ﬂQTNQﬂﬂNﬁﬂﬂ

A Smart SCADA System for Intersection Tunnel
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Abstract

This thesis presents SCADA system (Supervisory Control
And Data Acquisition) which wused in crossing tunnel for control,
monitor and protect the tunnel flooding because of nearby tunnel
always have water flowing. Therefore A Smart SCADA System for
Intersection Tunnel used to prevent and avoid any quickly damage in
tunnel. Although distance between a traffic control center and crossing
tunnel quite far but user can control and monitor system via PLC
(Programmable Logic Controller) which processed by programming.
The data from crossing tunnel will show on screen at the traffic control

center via internet ADSL (Asymmetric Digital Subscribers Line).

Keywords: SCADA, PLC, ADSL
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