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# # 5970444721 : MAJOR ELECTRICAL ENGINEERING

KEYWORD: Management System, Algorithm, Period Peak
Prakasit Sripramai : DEVELOPMENT OF PROTOTYPE TO CONTROL ENERGY
CONSUMPTION FOR ENERGY MANAGEMENT SYSTEM IN THERMAL POWER
PLANT FACTORY. Advisor: Prof. Watit Benjapolakul

Nowadays, the industrial sector is expanding, causing the electricity
demand to increase day by day. It is necessary to have a guideline for industrial to
control energy usage including energy saving and energy efficiency. One of the
methods to solve this problem is energy management in factory. Therefore, this
thesis investigates an Energy management system along with 1072040 device to
help monitoring from the distance. It will be a guideline for controlling electricity
consumption using energy management systems. The system created an algorithm
to simulate the control of electricity usage by taking measurement from real
electrical appliances to test the algorithm. The algorithm uses Programmable Logic
Controller (PLC) S7-1200 for calculation. It works through Webserver and uses
loT2040 to help monitoring from the distance by using Node-Red to show web
pages and connect to devices which will process through ThingSpeak cloud.
Simulation from the algorithm can help controlling electricity usage during the
peak period to reduce power consumption along with a notification system that
alert when usage exceeds the specified value. This article shows the usage of
energy control algorithm to save energy in industrial plants by incorporating loT
devices which allow fast and easy connection between devices. This can help
others learn and understand the algorithm and act as a guideline for further

develonment of the enerev manasement svstem in the industrv.
Field of Study:  Electrical Engineering Student's Signature ..o

Academic Year: 2019 Advisor's Signature .......ccccccceviennen.
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NetBeans[6]

Fie £ View Negate Source Refactor Run Debug Profie Team Tools Wndow Mep
£ ol

Projects 4% leen Services

JUN 2-8 anuzvadlaseainalusunsy NetBeans

i - http://component584.blogspot.com/2011/06/netbeans-ide-1.html
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2.8 loT 2040

I0T2040 Afia Arduino N1eanuwuUlusEAU Industrial erade laiinagilulwidesh
a111505095U1ARATUA 9-36VDC, FAaNTassy IP20 MILNINTFIURAAINNTIH UATAILTA
AnRsuY DIN Rail liae ¥3audinsgyaunnsgiu UL, CE, FCC and Canada, RCM, EAC ua
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U7l 2-9 wesnillfidensiogunsalues 1672040

iy - https://automation360blog.wordpress.com/2018/05/20/io0t2040-interfaces/

SIMATIC 10T2040 Features
Intel Quark X1020 processor
1 GB RAM

2 x Ethernet interfaces

2 x RS232/422/485 interface

Battery-buffered real-time clock

Digital Input and Output

31 14 Digital pin fianusaidu input %38 output Ilneldrds usingpinMode

(), digital Write () tag digital Read () function

$197U7 5 volts kazUnAnunszwan 20mA

(YY)

nssuagIanvatiday pin linsiAu 4omA iedestuanuidemenniseiuda

microcontroller

warluung pin Aanansavihweifl special function T
O Serial: 0 RX) wag 1 (1Y) wield B uan receive RX) wag transmit (TX) TTL
serial data
O External Interrupts: 2 Wag 3 lag @119 Farndu interrupt 7 low
voltage, VoUTTU voUTIaT Wemeuiiinsasunlasn Tneld attach
Interrupt ()
O PWM:3,5,6,9, 10 waz 11 18 8-bit PWM output feeds analog Write ()
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O SPI: 10 (5S), 11 (MOSI), 12 (MISO), 13 (SCK) Taga1iwmaiisesdu SP
communication #{1UnN13 SPI library

O LED: 13 «Ju built-in LED ﬁaﬂﬁ’u digital pin 13 1ol

O TWI: Ad (150 SDA pin) hag A5 (138 SCL pin) 895U TWI communication
Tnel Wire library

Analog Input

& A

® {ueinil 6 analog input TildauAse A0 §9 A5 Tasusazuil resolution 10

[
Y 1

bits (ANG9LA 0-1023)

o {ipn default azvn13TAAN 0 — 5V ilBuns a1l waRaunsadsudn upper
range AAUAUHIUNIINITIYIUYY AREF 590U analog Reference() function
Tnefl ot

O AREF: Reference voltage for the analog inputs 145211 analog Reference ()

O Reset: failidu LOW e reset microcontroller

2.9 ThingSpeak Cloud
ThingSpeak Aag{lviuin1g Cloud wllantls Neygrslvilsiaunsadermiienduiialy
Auvwiud 1lalwldusNg wazdudaliauisadifeteyawmaiilldainavusiwesnagy

nAUALATT Internet Fsfudunisidnfadeyaluzuwuy 10T (nternet of Things)(8]

CJThingSpeak™ chanmncts Apps  Community Support - How to Buy Signm

Understand Your Things

The open loT platform with MATLABanalytics.

Get Started For Free Learn More

Collect Analyze Act

U 2-10 1Iuma ThingSpeak

Y

a

U @ https://thingspeak.com/
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2.10 HMI (Human machine Interface)
HMI Prograrnming wazn1sldanu PLC wuu Touch Screen Taglunisilensiafiu PLC
41115013 0UAONIUNTS Communication Port @14 9 L¥u RS485, RS232, MODBUS,

PROFIBUS, ETHERNET (TCP/IP) %38 USB Jusiu L‘ﬁaé"mumuqmqﬂﬂiaﬁ B 909]
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Technical data

Description

Work

75 Kbytes

User memory Load

4 Mbytes internal, expandable up to SD card size

Retentive

10 Kbytes

On-board digital I/0

14 inputs/10 outputs

On-board analog I/0

2 inputs

Process image size

1,024 bytes of inputs (1)/1024 bytes of outputs
Q

Bit memory (M)

8192 bytes

Temporary (local) memory

16 Kbytes for startup and program cycle

(including associated FBs and FCs)

4 Kbytes for smartcard interrupt events including

FBs and FCs

4 Kbytes for error interrupt events including FBs
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Technical data Description
and FCs
Signal modules expansion 8 SMs max
SB, CB, BB expansion 1 max

Communication module
3 CMs max
expansion

6 totals, see table Operation of the high-speed

counter

Single phase: 3 at 100 kHz and 3 at 30 kHz clock
High-speed counters
rate,

Quadrature phase: 3 at 80 kHz and 3 at 20 kHz

clock rate,
Pulse outputs a4
Pulse catch inputs 14

Foyaniesulusunsy TIA Portal fis szuudnludi@niysannisiuniafeiduidy

Y

BINAUITHIUINVBIQAAIUNTTUN1ELFNTOUNITIIUAMINTSUNAMuUATS st lunIs
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Totally Integrated Automation

B Siemens AG, 2008-2011
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3.2.1.7 JeulvnismuaueiesuSuameaiossyyu 3

% MDs4 BMWIiS8 % MD206 sus
“Tag 7" “air fMcaNC3” oy Auto(Reat)
|_= = f==)
| Reat ot | |Time | === ol
% MD56 i T=5S 9% MD6&4a %MD18a
W Tag 7 IN1 ouT "Tag 5°
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%=DBs58
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TONR

Time
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“web ‘:'atg:.‘k\',’ %MD126 sUB
Air MDE
Loa Air MDE £ Auto(Real)
| > | | = |
| Resl | | Rest | 2 2
%MD56 24.0 IN WA 2 “webdatz"."kw %MD+
“kw QT “Alarm” Load INT T "Tag_4
IN2
%MD126
"Air MDE"
Al MOVE MOVE
IR;'I EN — EN — _—
26.0 IN S 2 “webdata™."kw FBMDI4
3 QuT) —Alarm” load” N 3 QuTt —"Tag_F
“webdata”. kW SUB
pagk Auto(Real)
%MD56 “webdata™."kw “webdata™. kW
W Lad” N3 our —oad 1
IN2
“webdata”."kw
Load™
||
<
Real EN — EN —— ENC s—)
%MD56 IN St 2 “webdata"."kw “webdata”."kw
“kw” ¥ QUT “Alarm” = QUT? Load_1

U 3-20 NMsAIVAIATBIUSURIMATiRY MDB
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%MD %MD130 SUB
“Tag_4 Al Office Auto(Resl)
| = | | =1
| Rest | | Reat | N EN
%MD56 24.0 IN TN 2 F%MD44 %MD64
kw” ¥ QUTH “Alarm” Tag ¥ INt T "Tag_7
L4597 e IN2
%MD130
“Air Office”
|R$|l EN — E EN — ——
280 IN WhWT 2 %MD44 %MD64
x OUTH “Alarm” “Tag_4 N T “Tag_7
%MD44 suB
“Tag ¥ Auto(Real)
|R;I I £ 1
%MD56 %MDI4 “webdata.kw
“kw” “Tag_4 INT ouT —Losd_ 1"
® IN2
%MD
Tag 4 MOVE MOVE
<
IRBI I EN — EN — —
%MD56 IN % 2 %MD44 “webdata”.kw
“kw £ QUTH “Alarm” “Tag_4 N sF QUTS Load_1
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3.2.1.10 JoulunsmiuauinIaalsuaIn AU ey

%MD134
%MD64 "Air Mesting SUB
g7 — e AutoResl)
| > 1 | =]
|rest | el [ N— BN — ENC=——
%MD5 6 240 §—IN %MW1 2 %MDE4 “webdata”. kW
X W QuTt — Alam” Tag 7 —iN1  Qur —‘edt
02986 mem (N2
BMD134
"Air Mesting
Room”
MOVE NOVE MOVE
7 EN — EN — —
_{m Ii " ~— N —_
260 b 6w 2 w=IN %MW1 2 %MD+ “webdats” kW
¥ QuTY — "Alarm” ¥ QuTt — "Nam” a7 —IN % oury —Loed 1
0S4 wE
Tag7 Auto(Res!)
_|Rsl '79{ = |
%MD56 %MD64 “webdata”. kW
“ar Tag 7 iy oy L3
2986 N2
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“Tag_7"
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<
L) o - .
%MDS6 2 =3 W1 2 %MD64 “webdats” kW
W ¥ QT —Alarm” Tag_ 7 —IN ay QuTy —Loed !
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%MD160
“Check lamp SUB
MDE” Auto(Rreal)
>
—|Rs|} EN — EN —— 50 ey
%MD56 1—gn naw 2 %MD16C *MD164
“kw” 3 OUTH Alarm “Check lamp “Check Lamp
MDE” N1 uT Office”
0.276 —mINZ
%MD160
heck iamp sus
= Auto(Real)
amad %MD1 60 “webdata” kv
ke Check lamp QuT - Load i
MDE N1
218 IN2
%MD160
“Check lamp
MDE”
< MOVE MOVE
—| Real | EN — EN — " —
%MD56 IN %A1 2 %LMD1 6C “webdsta”."kw
KV ¥ OUT: — Alarm” “Check lamp s ouTi —Llosd 1t
MDE" __ 4y
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3.2.2 MsAmURAILUS Input kae Output e lddeasiumaiuma wazdesugunsal

alguan

3.2.2.1 AMmuamuUsreen1smivauiaIesliueineies MDB

“webdata® “kw
Locad”™

Y1200
“Start_1"
{s }

S = |
i Reaf |
“vDSs6

T kv

i ¥

@120 .0
“Start_1"

{R }
\Rl

%0 O
“~ouTt
{ ¥
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JUN 3-25 N13AIUANATRIUSUBINAYTRY MDB

Avuadimadliiuinnieiauauliaing Start 1 vi91u wagliiavinn OUT1

MURIFUN 3-25 MsAIUANATEIUSURINAYIBY MDB

3.2.2.2 fMmuemiuUsveenisaiunuiaTesliuemaviesd1iney

“MD4as

) ' %1201
ITa 9—4I “Start_2°
> is }
| Real | {s}
YWIDSs6
“kw
-
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Tag_4 *Start_2"
e iR }
R
| Real | i
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3.2.2.3 MUUARILUITDINITAIUANLATEIUTUDINIATTBIU S8

3
'”"M Dot %UM120 .2
ITa 9—7I *Start_3"
oo {< )
S
| Real | Lz
YAMD56
kw”
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San5e %1202
ITB 9—7| “Start_3"
= iR}
R
| Real | LB
YMMD56
kw”
YM120.2 %0 .2
“Start_3" "ouT3
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1 ] A Y

JUN 3-27 MseiuRAIeslTueIMAveIUTEY

Anuegiasiniuinniidinauauliaing Start 3 vi1a1u waglidwing OUT3

MIUAIFUN 3-27 MIAIUANLATEIUSURINAVIBIU TSN

3.2.2.4 MUUARILUIUBINITATUALTABA B MDB

_ %MD160 %1203
O-n::l[c);mp “Switch Lamp
MDB"
A I > | {S 1\
— Real | . ° ’
%MDS6
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&désfmp “Switch Lamp
MDB"
<
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] Re=t | LA
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“Switch Lamp 00
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Anuaimasiiihuinninaimuauliaing Lamp MDB vin91u uagldvinm OUT

4 YUAIIUN 3-28 N1sAuALiaentied MDB

3.2.2.5 fmuadiudsvesnisaiuguvasnlnvissdinnuusiugionans

*MD164
Check Lamp *M120.4
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lReaI I { ),
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<DB143
“ Dat=Log_DBE”
“Tags™ .Datalog. -t 353
En=ble "Datalog”
] | EN ENO
1000 RECORDS “Tags” .Datalog.
U E e Timest=amp Stats | SIETE
NAME ~“Tags™ .Datalog.
Mode ErrorStatus EnrorSitanis
NumberRecord ~“Tags™ .Datalog.
Write = __ NumberRecords

HEADER

“T=gs" .D=st=lLog.
Reset ___ipe—es

“"Stuct_1".Log DATA

U 3-30 MsAmuefmiLUsifeInsiilusunsy Record Yaya
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n5UaLldAnds Data Log tiveld Record Data wagldfmuasiuusasgun 3-30 N3

MruadkUsnaeInsllusunsy Record Yoy

® s KW control Tiimunedsliinfiglddesnisnunm

® §uUs KW after use algorithm lduanermdsluiafiiunisaaugulay
gane3ny

® §uUs kWh after use algorithm l#usnuiaenisllwiaisiiunisarugalag
gane3ny

® §huys kwh before use algorithm Tduanwthemsldlwiihfigalaiiunisaunm
Inedano3y

e s kwh diff Tduennastsmuisnsialninneunisldsanesyiu waynaanig
leoane3iu

® U5 bill after use algorithm electricity Muaneluiildarnnislesansiu

® U5 bill before use algorithm electricity THuenalwiildlneldlaldsansvu

® §uUs Diff cost Tduanuastsarlniineun1sitoanesyiu wagnain1s Ly
daneInu

3.2.2.7 MIAUIUAIMNSIUNIa LA

lgfuinmn 15 Wl wagawlnsanizAbiingiu

Alningu

1. A1ANARINITNAINTAN = AANUABINISNATWNTHIYIS On Peak x 8RS1AINES
Il On Peak

2. AUl = @undsulniigig On Peak x dnsAlnwineas
On Peak) + (ruaundaanulniigig Off Peak x 8nsiatlninge Off Peak)

3. anresurawmessiunuiland Miunindevas 61.97 vesilatng

4. A1usnNg

sunvunsawnalniilagldlusinsu TIA Portal Tutie On Peak muualvidauys
Data After Ao A1A21NABIN1TNAIIUINAN UGS On Peak wazfauUs Data After 2

AAnasulndn éﬁ’qgﬂﬁ 3-31 NsLElUsHASY TIA Portal Audauanlneng On Peak
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EN
OUT = ({INTFIN2)+(IN3*IN4)___
YMDS52 YMD110
“"Data After” - INT ouT “"Electricity1”
13293 - IN2
“aDs8

“"Data After_2" IN3
3. 6796 - N4
c.o IN5S

5U# 3-31 msl4TUsunsa TIA Portal fudsuenlaiang On Peak
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AMuualiekUs Data After A9 ATAIUABINISWAIUIWANTUYI9 Off Peak hazsn

979 Off Peak

CAL CULATE ’El
Real T
EN
OUT = ((INTFIN2}+(IN3™IN4)_ __
YAMDS2 YD1 10
“"Data After” - N ouT - "Electricigy1”
C.C N2
Y9viDs8
“"Data After_2" IN3
2376 — IN4
0.0 — INS5 SE

5U# 3-32 nslélusunsu TIA Portal Aunadnligng Off Peak

w5 Data_After 2 ﬁaﬁwwé’amuiﬂﬂﬁﬂgﬂﬁ 3-32 A519lUswnIu TIA Portal Arudmua Ly
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3.2.3 gd193uma Wssesduiudeulafinien Ladder
M8 Net Beans IDE 8.0.2 eanuuutivina Ingldinw HTML , CSS , Java Script

Faguil 3-33 Tl HTML,CSS Java Script

| css 1/3/255913:15 File folder
.. Images 10/6/2559 11:39 File folder
) Js 1/3/2559 13:08 File folder
1) Script 11/2/2559 10:05 File folder
.. Stylesheet 11/2/255910:07 File folder
2] _enumdefs 4/3/255915:11 HTML Document 2KB
g} Data after 12/6/2559 8:22 HTML Document 8 KB
@ Data before 12/6/2559 8:23 HTML Document 8 KB
2 Data kW after use algorithm 12/6/2558 8:23 HTML Document 9Ke
e:] Data kW before use algorithm 12/6/2559 8:23 HTML Document 6 KB
2 Data_string 6/3/2555 16:03 HTML Document 1KB
a IOkW Load Before_2 6/6/2559 23:45 HTML Document 1KB
EI IOkW Load_1 6/6/2559 23:3 HTML Document 1KB
E] Manual 12/6/2559 8:22 HTML Document 9 KB
Ej Overview 12/6/2559 8:19 HTML Document 5KB
2 Start 13/6/2559 8:19 HTML Document 5KB
ej Start_Stop_buttons 12/6/2559 9:04 HTML Document 2KB
czj Status Workshop Building 12/6/2558 8:20 HTML Document 6 KB

U7 3-33 Ild HTML,CSS, Java Script

'
o

A9 Plant Status F¥LaA9ANIUENITI19UYEY Plant ianue Feagdiluna Start

WBisu NM97INNUYeIsEUY wazly Stop Lielingnn1svinnuuesseuy Ade Set a new

kw Control Tdiorinunen Aladnd Ndesnisaruaudsluszuulanerliszning 1-10

'
L2 =

Alatnd §asUN 3-34 nudUnwauee Plant Status

Y
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Plant Status

Can you control kW between 1 and 10

D Set a new kW Control

Actual KW: 5

G,

sU# 3-3¢ i iumages Plant Status

Overview Data Plant

Discription

Current Value

1.kW before use algorithm:

2 kW Control:

3.KW after use algorithm:

4 kWh before use algolithm:

5.KWh after use algorithm:

B.KWh dift.

[

(7 Electricity bill before use algorithm:

|I8.Electricity bill after use algorithm:

|[9.Diff cost:

I KW load less than kW Control !

gﬂﬁ 3-35 NuIUWAYa9 Overview Plant

A1ds Over View Plant ddusu Monitor Teyanialningarziinuasvidundssialuil

Aagudl 3-35 niIUimaves Overview Plant

1.

I o w

A1 kKW before use algorithm #s Arrasinininlavazlnanldeulng

2. A1 kW Control AaAnmaslniiisidesnisaiuaudsaunsaiuasuailalumin Plant

Status ANMsTUURIATLY 1-10 Alaind
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3. #1 KW after use algorithm Ao Amdslwiiniisaldvasinaniiunisaruaulae
Algorithm

4. 1 kWh before use algorithm fia ihevaselnfidalduaslnanldiuund

5. #1 kWh after use algorithm Ae iagvesenliiinldvugivansiunisnuglag
Algorithm

6. 1 kwh DIff fio narswemihesmlnsznisdlinddumlniiunisaugulag
Algorithm

7. #1 Electricity bill before use algorithm #e alficuialdvaslnaaldauund

8. @1 Electricity bill after use algorithm f® ﬁwlv\lﬁﬁmfsmlﬁmmzimmiwumim‘uau
Iy Algorithm

9. A1 Diff Cost Ain nasweAlvuslnanyaulndduluansiunisatuaulng
Algorithm

10. Yosgavneilutouansduuziinisldlni

#da Manual Control

T8 m3uler User anansausumisviaumesiededdlifiiaam User dosnslaglusgy

eimualiansaUsuiiuvieoangumgiinsesuuomavsedn/Un vaealnaudeulan

Ihasedanesiiuld dagui 3-36 niliviwares Manual Control

Manual Control
o
(1) AIR MDB ROOM [ Reduce Temperature | ’ Add Temperature |
(2) AIR OFFICE ROOM [ Reduce Temperature I l Add Temperature |
3) AIR MEETING ROOM l Reduce Temperature I l Add Temperature |
(4) LAMP OFFICE WORK SHOP [ ON I l OFF |
(5) LAMP MDB l ON I l OFF |

U7 3-36 i AUwaves Manual Control
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#nds Status Workshop Building

Tdmsulit User Monitor anuzaesgunsallniilanvualiUa-Uswuudnludi

munandilsunfaguil 3-37 niidumaves Status Work Shop Building

Status Work Shop Building

O

AIR OFFICE ROOM 1

AIR OFFICE ROOM 2

AIR MDB ROOM

LAMP Office

00|00

5U# 3-37 nifudumaves Status Work Shop Building

#ANda Graph Before Use Algorithm
Tddnsulit User Monitor Arndalriilvaiglvnaaldauunfiiumaivnadsgui 3-

38 L IUWaves Graph Before Use Algorithmgﬂﬁ 3-38

Graph Before Use Algorithm

08:08:30 08:07:00 08:07:30 08:08:00 08:08:30 08:09:00 o&:&aﬂ 08:10:00 08:10:30 08:11:00 08:11:30 08:12:00 08:12:30 08:13:00 08"

Set the max value: Set the min value: Set the time scale:

kW

JUN 3-38 L IUmaves Graph Before Use Algorithm
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#n&1 Graph After Use Algorithm

g w3l User Monitor mmdsluihvasslvansiiunisaiuaulag Algorithm Asgy

7 339 W IUWaes Graph After Use Algorithm

Graph After Use Algorithm

18:08:00 08:08:20 08:07:00 08:07:20 08:08:00 N'l 20 08:02:00 08:08:30 08:10:00 08:10:30 08:11:00 08:11:30 08:12:00 08:12:30 08:1

Set the max value: Set the min value: Set the time scale:

kW

gﬂﬁ 3-39 #ELAUWNAYBS Graph After Use Algorithm

'
o

ANd3 Data kW after use algorithm

Igdwiuwansenialnihvazlvansiunsaiugulag Algorithmasgun 3-40

Wi IUmAves Data KW after use algorithm

2016/06/13 08:33:29

Data kW after use algorithm

(s | [ ]

Data || Time [ Value
1 |[2016/06/13 08:33:29][4.8264]
2 |[2016/06/13 08:33:30][4.8264]
[ 2 [[2016/06/13 08:33:31]4.8264]
[+ |porone3osa3aaaszed
[ 5 |[2016/06/13 08:33:33]4.8264
6 ||2016/06/13 08:33:34][4 8264
(7 |2016/06/t3 06,33 358264
5 _][2016106/13 08:33:36]4 8264
[ |potenestss3aiasred
o_|[2016106/13 0833384 5264
11_|[2016/06/13 08:33:39]4 8264
12_|[2016/06/13 08:33:40][4 8264
13_|[2016/06/13 08:33:41][4.8264
[« |potenera s 33 4xla2ed
16 |[2016/06/13 08:33:43][4 8264
16_|[2016/06/13 08:33:44][4.5264

E‘Uﬁl 3-40 Wi IUAVes Data kW after use algorithm
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#&1 Data KW before use algorithm

Tddmsunanseiadlilneildiunisaivaulag Algorithm faguit 3-41 wiiy

WWaYDY Data kW before use algorithm

Data kW before use algorithm

[ sm | [ s |
Time Value)

[ote06/13 0835 1] 7 |
[P016/06/13 083520 7 |
2016/06/13 08:35:221] 7|
2016/06/13 08:35:22 7 |
2016/06/13 08:35:23] 7 |
[2016/06/13 08:35:24 |:
2016/06/13 08:35:25][ 7 |
2016/06/13 08:35:26] 7|
2016/06/13 08:35:27]_7_|
2016/06/13 08:35:28| 7 |
2016/06/13 08:35:29) |_

2016/06/13 08:35:30] 7 |

gﬂﬁ 3-41 yiUwaves Data kW before use algorithm
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194 File Excel ﬁﬂgﬂ‘ﬁ' 3-42 File Browserd115u Download #Ta;ga

File Browser

» Start Page

» Identification

- = Datalogcsv 160199 03:15:24 pm 6/8/2016 1
» Diagnostic Buffer B L 7

» Moduie Information Directory operations:

|| Browse...

» Communication

» Variable Status
» File Browser

» User Pages

» Introduction

‘g‘dﬁ 3-42 File Browserd 3y Download 1oya
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FEC=ZTCPO T218C AUDURNT X

J General H 10 tags " System constants || Texts [

Catalog information B
Identification & Maintenance
v PROFINETinterface [X1] [l
General
Ethernet addresses
Time synchroniztion
Operating mode
» Advanced options
Hardware identifier
» DI 14/DQ 10
» A2
» High speed counters (HSC)
» Pulse generators (PTOIPW)
Startup
Cycle
Communication load
System and clock memory
v Web server

General

Automatic update

User management

Watch tables E

SUR 3-43 n1simiun 1P Address Tusunsy TIA Portal

Y

["] PROFINET device name is set directly at the device

[2) amnenen BRAEINET davicn mnman ~1ionmmasicalhe

Ethemet
Interface networked with
Subnet: | PNIE_1 [=]
[ Add new subnet
IP protocol
(® SetIP address in the project
IPaddress: [ 192 . 168 .1 . 21
Subnetmask: | 255 . 255 . 255 . 0
[] use router
Routeraddress: [0 .0 .0
() 1P address is set directlyat the device
PROFINET

[v]
==

NN Aa%19 File HTML 1@%292@0911 File 171 Down load aslulusunsy TIA

PortallneldiFda Ethernet address liirnun IP Address wieldlun1silianth Web page

Tudegnetl 14 192.168.0.7 fa3Ufi 3-43 mstawun 1P Address Tusunsu TIA Portal

3.2.4.2 115 Down load File HTML aslulusunsy TIA Portal

PIC=Z TCPUTZTAC AUDURIY]

JGeneraI ” 10 tags " System constants H Texts ‘

» Advanced options
Hardware identifier
» DI14/DQ 10
» A2
» High speed counters (HSC)

Startup
Cycle
Communication load
System and clock memory
v Web server
General
Automatic update
User management
Watch tables
» Userdefined Web pages
Userinterface languages
Time of day

il

Protection
Connection resources

Overview of addresses

Operating mode

» Pulse generators (PTO/PWM) —

(=T

User-defined Web pages

HTML directory: ] ClUsersIMod&PanglDesktopl6-5-59

|

Default HTML page: |Starthtm

I

Application name: ]'lSET

Status: |DB generated

[ Generate blocks [ Delete blocks

> Advanced

Files with dynamic content: \ hten; htm!

Web DB number: 333 =

0K Cancel

U7 3-44 msfivun IP Address TUsinsa TIA Portal
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NF&s Webserver aza1u150 Download File HTML wieldfad1e Webpage 7ifd
User-defined Webpages a1n0 Generate block ﬁ'\‘igﬂﬁ 3-44 15N UA IP Address

TUswnsu TIA Portal

3.2.5 n15UAIUWD
ndilsifnun P Address 192.168.0.7 14 1P 1 iteiliannsldauiimasaguil 3-45

14 1P Address Lialauntitiuina Webserver

)| #Be http://192.168.1.21/Portal/Portal.mwsI?PriNav=FileBre O ~ & ] 25 cacheindus.. | 355 SIMATIC ... X ‘T ) 192168121

x Google ~ | *3 search ~ | ¥&@j Share | More >>

SIEMENS SIMATIC 1200 station_1/PLC_2

File Browser

Login
/Datalogs/
» Start Page —
Name Size Changed Delete Rename
» Identification =1
< = Datalogcsv 160199 01:458:43 am 6/19/2016 &
» Diagnostic Buffer = e
» Module information Directory operations:
|[ Browse... |[Cpicadmnie |

» Communication
» Variable Status
> File Browser

» User Pages

» Introduction

U7 3-45 19 IP Address Liteilantiiuing Webserver
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a¥asuusludu Via portal iileazdsdoyaain S7-1200 TUg 1672040 Taesauds

azidudiuandsnunazliuansluszuu Cloud

3.2.6.1 siawUs Actkw

AaA1 kW U84 Load AauUM1usanasiuknunle Nodel

WMDE0 ouT1 "Stuct_1".Log.A[0]

ActkW — N %DE17.DBDO

“For Mode red”.
4 ouT2 MNode

JUT 3-46 fUU504 Load nourusanesi
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3.2.6.2 $iawls Data After

= 1

AR kW 189lannadkiusanasNuLnus g Node2

MOVE
EN —

YMDE OuT1 — "Stuct_1" Log.A[2]
"Data After_2" 1M

%DB17.DEDS
"For Mode red”.

4% ouT? Mode3

UM 3-47 s kW 984 Load vdarudanasiy

3.26.1 ALkUs kwh Diff

AautheA lWudskusanesRLLNUse Nodes

MOVE
EM —

YrADA ouT1 "Stuct_1".Log.Al4]
" kwhDiff T

YDB17.DBED16
"For Mode red”.

¥ OUTZ Modes

JUN 3-48 sudsnilgAlindsiuganeasi

3.2.6.2 ALUs Bill before

A lnnauKUDaNDINIULNUMIY Nodeb

MOVE
EM —

%M D142 OUT1 — “Stuct_1".Log.A[5]
*Bill Before™ M

%DB17.DBD20
"For Mode red”.

A OUTZ MNode6

JUN 3-49 sudselineusuganeaIi
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AotayarlvaIiuganasiuuvueIe Node?
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MOWVE

EN ——
%M D138 OUT1 — "Stuct_1”" Log.Als]

“Bill After” — N %DE17.DED24

"For Mode red”.
A QUT2 Node7

U7 3-50 fuuserlivdsinudanesiiy

3.2.6.3 @5 Electricity2

AaUSsuLisuA lndsinudanasAuwnusg Nodes

MOVE

EN ——
YMD114 OUT1I — "Stuct_1" Log.A[7]
"Electricity2”
Femnery I %DB17.DED28
"For Mode red”.

4% ouTZ Modes

JUN 3-51 sudsiuseuiiguenlivdsiidanesiu

3.2.6.4 fulsazuAulu DB17 Tugduuuniuasu 4 dn

2115 @ifadi_26-01-63 » PLC_2 [CPU 1214C AC/DCRIy] » Program blocks » For Node red [DB17]

S5 b Regons B < =
For Node red
Name Data type Offset Start value Retain Accessiblef.. Visiblein .. Setp..

1 | ~ Static

2 lam=  Nodet Real 00 0.0 | ™ ™
3 s Node2 Real 10 0.0 ()] )] ]
4 |a@@ s Node3 Real 80 0.0 ()] )] ]
5 @ s Noded Real 120 0.0 ()] )] ]
65 4@ =  Nodes Real 160 0.0 ()] )] ]
7 @@= Nodes Real 200 0.0 ()] )] ]
8 @@=  Node7 Real 240 0.0 0 =] ™
9 4@ = Nodes Real 280 0.0 ()] )] ]
10 4@ = Node9 Real 320 0.0 ()] )] ]
114 Nodelo Real 360 0.0 ()] )] ]

oooooooore

U7 3-52 gUuuunisiivdeyadmiuiieusie 10T2040
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3.2.7 n35udayavas 10T2040

3.2.7.1 ¥nsila Web browser IP 192.168.0.10:1880
itellUsinsy Node-Red flaglugunsal 1072040 dudumsaiailstusesiudian

S7-1200

< (<] @ 192.168.0.10:1830/#flow,/laslc]

(=1 Flow 2 Flow 1

| catch -
status
link
maqtt
http

websoc ket

tep
udp

serial

5U# 3-53 Web browser wa3lusunsa Node-Red

3.2.7.2 mMadeulusuunsy Node-Red Wiasusiann S7-1200

aglafetu S7 Tun1sSuAIEARINIUAsILUS Way IP address SAUDIATNDIALA
ATIUAIRILUITVDY S7-1200 Tagdin1sivuadl Nodel-Nodel0 65Ut 3-53 Web

browser vaalusunsy Node-Red uazguil 3-54 msmmuasiiuusiu S7

Edit s7 In node

¥ PLC 192 1658.0.7:102E0:1 v &
= Mode Single variable hd
>3 variable MNode1 h

DB17.REALO

¥ Name

Emit only when value changes (diff)

Node

U7 3-54 msfvuaaauyslu s7
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s7 in = Edit s7 endpoint node

Delete cancel
Connection “Wariables

& Transport Ethernet (1ISO-on-TCP) -
@ Address 192 168.0.7 Port 102
= Mode Racks/Slot -
s Rack o Slot il

= Cycle time S00 : ms

& Timeout 1500 : ms

- Debug Default (command line) -

W Name

U 3-55 msfvuaemesaly S7

3.2.7.3 sUuuunsidensiofladuly Node-Red

\iedstayatug Cloud lngasieusiann Node Ndosnshiuansanludailaty

ThingSpeak 33Ul 3-56 nsidexsio Node U8 ThingSpeak

= F': MNode-RED

Q Flow 2 Flow 1

~ input

| inject |\

catch {

status
link
maqtt

data queued, waiting...

http

websoc ket

tcp

-\
it

i i i Ui

o W SF - T <@ - T we

udp

=

seral

nt

U7l 3-56 malTouste Node U8 ThingSpeak
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3.2.7.4 msfmvunafakUsluistu ThingSpeak
WAMUARILUIAIL Node NiA0In15lLansA17 Cloud Wazi1A1 APl Key ¥4
L=

ThingSpeak unUufinlugin1s é’fﬂgﬂﬁ 3-57 n1snvun@alUslu ThingSpeak wagduiin

A APl Key

Edit thingspeak4Z node

D hete Cancel m
m Delay = -
=ETopic 1 rNode 1

=ETopic 2 Node10

ETopic 3 MNodeZ2

ETopic 4 MNode S

=ETopic S

ETopic &

ETopic 7

=ETopic &

A UL hittps_/Sthingspeak_ com

N T

gﬂ‘ﬁ 3-57 msAivuaRaklslu ThingSpeak wagtuinan APl Key

3.2.7.5 M3suAdIkUTHIUTEUU Cloud ThingSpeak

\Un Web browser https.//thingspeak.com/ #&s1ntiuld User Password silawdn

Td9nu

prakasit

Channel 1D: 285879 Test
Author: prakasit
Access: Public

Private View Public View Channel Settings Sharing AP Keys Data Import [ Export

0 Add Visualizations “ B Add Widgets “ B Export recent data
Channel Stats

Created: 2y

a minute ago

5U# 3-58 JULUY Cloud ThingSpeak ilatianlusyuy
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3.2.7.6 fvunaFulslinsaiuanfidsnain Node-Red lutas Channel Settings

L ThingSpeak ™

Channels —

Prakasit
Chanmnel 1ID: 285879

Awuthor: prakasitl
SAccess: Public

Private Wieww

Public Wiews

Tharmnmneael Settings

Percentage complete
Chanmel 1D
Marme

Descripticon

Field 1L

Field =

Field =

Field 4

SO0

2358790

Prakasit

S

rodel

rModelo

rModez

rModes

Channel Settings

Test

Sharins

AP Mews

SU#t 3-59 fmunensuyslu ThingSpeak

3.2.7.7 @ruildlansnaivouaniAInasauNIusz Uy Cloud ThingSpeak

Commercial Use

How bo Bary

Accouwnt -

C]ThingSpeak'* Chanmets = Apps - Suppert =

kW control
-1

Timne

Field 3 Chart [ = T ]
EW after use Algarnithm

-1

Tumne

i

Field 4 Chart

kW
h

kW before use Algorithm

EWh

JUN 3-60 dunlduannariiuszuu Cloud
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4.3 S3UULINADUNG Line Notify

3¢14 Node-Red lunisasrafladuliudaiouludilaudldnudonniuninilaing

Amvun Ingazliiletu S7 lun1ssuAain S7-1200 U7 4-23 sUkuunsdionnuLdaion

Tu Node-Red

Line Notify

hitp request

JUN 4-23 gUuuunsdstannuudusienlu Node-Red

Edit function node

Beleta Cancel m

W Name Line notity
<~ Function
3 & msg.-headers = {'content-type’':'application/x-www-form-urlencodec

2 msg.payload = {"message”:"kW itauamaluaiu’};
3 return msg;

%

> Outputs 1 i

See the Info tab for help writing functions.
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Edit e-mail node

Delete

- To prakasit-s@hotmail.com

S Server smtp.gmail.com

> Port 465 & Use secure connection.
- Userid https_//fthingspeak.com

& Password = eeeccccccccccess

W Name

Note: Copied credentials from global emailkeys_js file_

Canest m

U 4-25 gUiuumsimueadsfeuna Email lngld Gmail

Y

Edit function node

¥ Name Email

S~ Function
1 msg.payload= "wviasaiimisyzianisasiuaanniNode Red”™;
2 msg.payload= "kW tauaymaluan’;
3 returnfmsgl;

-

> Outputs

See the Info tab for help writing functions._

e Sancel m

JUN 4-26 myasuilaiduliudasiounis Email Waarmaslniniueiaiuay



4.5 nsmaAnludiuvas ThinkSpeak 1u Node Red

109

s7 in = Edit s7 endpoint node

Connection

i= variable list

DB17.REALO

DB17.REAL4

DB17.REALS

DB17.REAL12

DB17 REAL16

DB17.REAL20

+ Add 5 Remov

Variables

Node1

Node2

Node3

Node4d

Node5S

Node6&

e =

Cancel

gﬂﬁ 04-27 a¥adulsiiteSuAnann S7-1200

Topic 2

Topic 3

Topic 4

Topic S

Topic &

Topic 7

Topic 8

API URL

APl Key

Edit thingspeakd42Z node

2

Node1

Node2

Node3

Noded

NodeS

Nodeo&

Node7?

Nodeg

https_//thingspeak.com

Cancel
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Private View Public View

Channel Settings

Percentage complete  50%

ChannelID 285879
Name prakasit

Description est
Field1 Node1
Field 2 Node2
Field3 Node3
Field 4 Node4
Field5 Nods5
Field 6 Nodeé
Field 7 NodeT
Field 8 Nods=9

Metadata

Channel Settings

Sharing APl Keys

Data Import

Export

Help

Channels store all the data that a ThingSpeak application collects. Each channelincludes
sight fields that can hold any typs of data, plus three fields for location data and one for
status data. Once you collect datain a channel, you can use ThingSpeak apps to anslyze and
visualize it.

Channel Settings

Percentage complete: Calculated based on data entered into the various fields of a
channel. Enter the name, description, location, URL, video, and tags to complete your
channel.

Channel Name: Enter a unigue name for the ThingSpeak channel.

. iption: Entera of the ThingSpeak channel

Field#: Check the box to enable the field, and enter a field name. Each ThingSpeak
channel can have up to 8 fields.

Metadata: Enter information about channel dats, including JSON, XML, or CSV data.

Tags: Enter keywords that identify the channel. Separate tags with commas

Link to External Site: If you have a website that contains information about your
ThingSpeak channel, specify the URL

Show Channel Location:

°

Latitude: Specify the latitude position in decimal degrees. For example, the
Iatitude of the city of London is 51.5072.

°

Longitude: Specify the longitude position in decimal degrees. For example, the
longitude of the city of London is -0.1275.

°

Elevation: Specify the elevation position meters. For example, the elevation of
the city of London is 35.052.

o Video URL: If you have a YouTube™ or Vimeo® video that displays your channel
information, specify the full path of the video URL.

gﬂﬁ 4-29 @¥1afusiiiosuAn Node-Red 10T2040

[ ThingSpeak

prakasit

Channel ID: 285879
Author: prakasit1
Access: Public

Private View

Public View

Channels ~ ~ Apps~  Suppoi

Test

Channel Settings

Sharing  APIKeys

B Add Widgets “ B Export recent data

Channel Stats

Created: 3years ago
Lastentry: 41minutes ago
Entries: 10619

Field 8 Chart B o s x

Hode9

Field 2 Chart

kW before use algorithm

Date
ThingSpsak.com

Z O ¢4 x

HowtoBuy

DataImport / Export

MATLAB Analysis MATLAB Visualization

Field 1 Chart Z o s x

kW control
10
g s
[}
19. Aug 20 Aug 21.8ug 22. 805 23.Aug
Time
Thingsosak.com
Field 4 Chart 2 o s, x
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s K Wh diff
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e==kWh before use algorithm ===k Wh after use algorithm
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