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ABSTRACT

Smart meters often fail to measure or transmit the data they record when
measuring energy consumption (kWh), known as meter readings, due to faulty
measuring equipment or unreliable communication modules that cause lack of quality
data collection, and makes the company analyze the energy consumption for each
workshop more difficult. This project aims to transfer verified values for making energy
model reports automatically and check which power meter value is out of range, then

estimate the missing readings.

By used the Visual Studio program as a medium to transfer raw data of power
meters from MS SQL Server database to the energy model via Google Spreadsheets
APl and created an algorithm that checks if the meter readings were appropriate or not
then validated the data consider the production capacity of good lenses, temperature,
and working days. The result shows that raw data can push automatically from SQL
Server to the energy model (Google Spreadsheets), and the total kilowatt-hour
consumption of all Main Distribution Board in the factory is close to the electricity bill
of the month. Based on the result, we conclude that the algorithm can estimate value
appropriately. It is recommended that for uncomplicated calculation, we need to

design loops and wiring for the power meter installation orderly.

Keywords: Smart meters, Missing readings, Energy model, Automated Report Scheduling
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Microsoft*

SQL Server Visual Studio

EMTC KUSD - MWh  kwhigl Process  Utiities Diff Mass Av. Energy Cost: 0.101 USD/kWh
STD 9%  1804%  1713% Production AV, Energy Cost: 6.443 BahtkWWh
Period  2018-Apr  ~ ACT 0262 004 kusb 2 478 452 c"r’éﬂ:""“"’"“’ PCiFuel: 12 KWhiL
Goodlenses 6,666,923 var R dkwngl 000 071 067 2 [E PCI Gas: KWh/m3
PROCESS COMPRESSED AR COOLING AIR HANDLING OTHERS
KUSD  Mwh  kwhgl gl kUSD MWh kwhgl gl KUSD. MWh . kwhigl gl KUSD MWh KkWhigl gl kUSD MWh kwhgl gl
Target 000 0 0 000 0 0 0.00 0 0 000 0 0 000

ACT 0 23 000 6666923 0 1 012 0.15 666,92 0 3,602 0.54 666,9 0 90 0.01
arance [ . i ',' ' o ;
% 9% 336% 1374% 35%

0. .25 0.00 3,666,922
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Voltage level

Service Charge (Baht/month)

4.2.1:69 kV and over

4.2.2

423

112-24kV

: Below 12 kV

On Peak

Mandav — Friday from 09.00 AM to 10.00 PM
Monday - Friday from 09.00 AM to 10.00 PV

Demand Charge (Baht/kW) Energy Charge(Baht/kWh)
On Peak Off Peak On Peak Off Peak

74.14 0 4.1025 2.5849

132.93 0 4.1839 2.6037

210.00 0 4.3297 2.6369
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Distribution
Board

Service Entrance

Motor Load

Main Distribution
Board

Distribution
Board

Load Center | ~ I

Electrical
Control Panel
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<https://mall.factomart.com/power-distribution/overview/>
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4. uswulsien (Under Voltage)
5. wsenulniveurana (Phase Loss)
6. Lsanulniaduina (Phase Sequence)
7. Jeafuilefinssuasiasiu (Earth Leakage)

8. JasunaWa (Surge Protection)

® LAAIANIUZNITNINU (Monitoring)
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(generator) WUU manual kazn15iUa suunasrglwluidu Uninterrupted Power Supply
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141 (Generator Controller) dsamsniadasiinliiinlaesnludd Womdsliindoud
318 fegdaenu ATS (Automatic Transfer Switch) wuusalusid vt ol lnfnd150991n
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31]17; 2.7 Load Center

<https://mall.factomart.com/wp-content/uploads/2018/05/ch01-03jpg>

2.2.3 @‘uéﬂ’wﬂuuama% (Motor Control Center)
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<https://mall.factomart.com/wp-content/uploads/2018/05/ch01-05.jpg>

2.3 Communication architecture

FTP /HTTP Server

Upload data, alarms and log files

Download DATALOG H80/H81
configuration file

DATALOG H80/H81

Ethernet

Measurement
Device

31]‘17; 2.10 WebView’s communication architecture

<https://www.socomec.com/files/live/sites/systemsite/files/SCP/15_nouvellemesure/vertelis-suite/WEBVIEW-L_INSTRUCTION-
MANUAL_2018-06_547986A_EN-|.pdf>
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DATALOG H80 / 81 \feusaruidsuiaes FTP / HTTP dmsunisimeunsdeyafiiuly
wazn1sdrsesdeyavesdygranfiounazlidiivuiin sauismsdrsesdeyanldlunis
Amuaa1ene qlaggudl 2.10 uanuuAniiugiunsieaisves WebView fdunsasdsosn

Foyaludalug csv lnnthusannsatoudeyaiiumenuesadlusisaundsny

LU a1 uLandSa1aalunsTIuTIndayafuaz A kilowatt-hour

sofunaziiudoyalilu Ms sQL Server Mntudsdoyaludimenundanulasdnludf

Address
eg.191.10.10.2

kepware kepserverex:

Address
e.9.191.10.10.1

VLAN Ethernet Modbus TCP/IP

Workstation
(SCADA Display)

OPC SERVER
{Kepware OPC Server)

Ethernet TCP/IP

-
- ‘,.‘ 5
i B
1wz .‘é
~ VBA Code
->| Power Meter |<¢— (ScriptworXe4)
Modbus Adress < 1 L
RS-485 L
| Pover etr | ;}l\ Trend Report on SCADA
Modbus Adross : 2 > Slaves ) Microsoft SQL
RS-485 {

Server

Micosoftr =

SQL Server

Modbus Adress ©3

RS-4B5 Energy Report

|- ) e.g. Excel, Google sheet

5U#l 2.11 Communication architecture @miun1sdnrstanumdsnusnluds
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2.4 N15ATUNLAZNISIUSIUTBUAINIS MIWAL91U4aN Power Meter

Not measured = MDB1 - DB (2+3)

Not measured

DB (2+3)

Main Distribution Board

JUN 2.12 funmbsiidAgylunisinds Power Meter

wdannanseauusatulnihainmslviuasvwaluazuandigluds ¢ MDB1 vadlssanu
Frautunsianadsunarusluriedlatnatluaasseavinnunasinees DB1, DB2 tay DB3

Fanandluaun1si (2.1)

MDB1 = DB1 + DB2 + DB3 (2.1)

10 DB1 LileRaseimassangdsnuisnazisunavaiduinduai "ldladn fetu

DB1 Tuann1si (2.1) aunsowanabasail

MDB1 = Not Measured + DB2 + DB3 (2.2)

FlilleSm (Not measured) wnneaadslufinisindsidinostndwie TauSurunsld
NUEITUNISAARY Power meter luauianazanisaanamaiiacls wiegalsiniua1in
“alanunsataaile” vutetawilinazinsRafadines Tandsaudusulrani e naesnu

& ] O Y @ v 1 1 Y o o = a
VIQ‘VIZJWLLWLLIEJlIﬂ'ﬁ’i’lllﬂ’ﬁ/]QWN@LLaQﬂﬁJQﬂ\‘]NﬂWIML‘Vl’m‘U MDB 1%58DB Luaamﬂumsqmma
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wdanusEwIaedeesg MDB, DB, uay SDB lnglunisAuimaglimdefsrntingzdndian

YU

Tumnuussaudrlulssudld MDB 4 ¢ uazusadiiiusninesrasdmiunsnsyaty
nszualiin U ed serunsmnuaraanane q lulssau lummgquinssuealainddalug
voeimadlnivianund dufidae MDB1, MDB2, MDB3 uay MDB4 azdesdAnviifudines
nitvesnisinihuasansidald wilumsfoaiuasdainisgadsainudfouvaslaiin

& @

Mdansziuussiuasieuiivzdnglssnueguszunm 2.5 - 3 Wosldud dauanslugui 2.13

2 MDB MDB1 MDB2

Not measured

> Not measured

DB1.2,.

== MDB3 + MDB4

Not measured

DB1.2,.

~97.5%

100%

JUN 2.13 MMIUSHULTABUATNEIIUATALARN Power Meter

waidufinsufuidnlunejifdunasinves MDB anuanglulssuiilivindu

= v 7

TuSeniiuGuannisiiih Wesannsgadendsnuvemdoudauiioinanssiunsiulag

[ 3 Voot

mMsgaudvegiivssana 2.5 fia 3 WesidudvosAriinislwihdsn 100 1Wesigud aunis

1 & 4 Yy o Saa 1 av o v Yy & ga A a ) )
ma‘lUULﬂEJ’J‘UaQﬂ‘Uﬂsmmuﬂqmmﬁfluqiﬂ'JWIW YINAD 'TV]Lﬂﬂﬁnﬂﬂqﬁaﬂigﬂ‘uLLiQWUIWﬁanIﬂEJ

vrfoutadlyiih dsuansluaunisd (2.3) FdlumeujuRtualidirivariiinmuin

MEABIll =Y, MDB + Transformer Loss (2.3)
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Y. MDB = DB + ) Not Measured (2.0)

[

Taeaunsy (2.4) awnsasulasnsunilalnenisnansan SNot Measured Wundnlasad
Y

Y. Not Measured = ), MDB — DB (2.5)

AatuaINaNn1sh (2.3) ua (2.4) awnsadeulasnguuuuilede

MEA Bill = DB + Y Not Measure + Transformer Loss (26)

lunsaamdsnulihaldiusrdaunaladngia MDB wse DB Yeyanialy niemm
Yaldvas MDB wse DB la q ldnssduuSuaiildaiuasenazdamansenunonisAnuiol u

AuinouLiier ANTITNANIUABINSUS BULRBUA19 N Dan1SIHHIAU Power Meter Tae35n1s

witdgvmailaggnihiaueluundaly
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Funouveamsaduenldnunulisd

b ﬁmzné’uﬂiwwqwﬁua3Lana'ﬁﬁtﬁm%’aq 191 Single Line Diagram4l5991u
MUNUNNSAARS NM5219808 eAnTimesnEw Y wazdUinndoyaasly Master Data
$ueandimeslagldlusunsu KEPServerEX uazldgmsdunnniteiivlugrutoya
_Weulusunsulu Python wazld Google API Liteus Access Token dmsunisldau
weenlulusunsu Visual Studio iilelifsrnaingiutoyaluuanslu Google Sheets
. senuuuSanesTiudmsunsasnmdsuiiialalaeives uaziiluiieuiunisid
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3.2 aNAKISNNEIVDY

v ¥ '
A I

semssoluilie senduistuiuguideddlunsaiduany

1. TUsunsu Chrome v.30 or higher (recommended)

2. Uayd Google accounts

3. lUsunsu Safari on iOS (iPhone, iPad, Mac) v13.0 or higher

4. TUsunsu MS SQL Server 2016 (v13.0) or higher

5. TUsunsu Visual studio 2016 or higher

6. @2umpUYNY SQL Server Integration Service Project (SSIS) extension Tulusunsu
Visual Studio (v3.2.2 or higher)

7. lUsunsu Python version 3 or higher

Tngni19e9 l9auAsiauin 1920 x 1080 - pixel 1 oNISLARINAT LANUT 190 UAL
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= v =Y
3.3 mim‘wmagaﬂu
ﬂ’]iﬁ‘fﬂﬂﬁ%@yja%@ﬂﬁLG]EJ%WéIN’Iuﬁﬁﬁ?’]‘lﬂﬂﬂj’] 200 1A309 Wuls a1 faIa1fenIs
Mannudanseg1udusruunouN Az NI I UAATIZY LASLAAINAMISIBIIUNEINY LAY

aunsngIIeazidealanagun 3.1

(Stare>

Single Line Diagram

|

Design Meter Loop
&Location

A

Update Master Data

h 4

New Meter Installation

A

Configure New Meters

A

Hierarchy

A2

gﬂﬁ 3.1 §1AUNISIANITANNSULASHUNITNITSUANIINTLABSNAIITY
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3.3.1 Single Line Diagram
] ﬁa;ﬂmwmaaﬁL@@%ﬁi’mwa‘“qmulu MDB lagupasi13auanaby dashboard

99358 UU SCADA Tasuansdeyanic 9 wuudealngd wu Aladad nszualii wasusedulnih

Gray light Blue light Flashing yellow/ red

. €8 32 \T/4000A L e R Pt
NET WORKACTIVED | ;
12/18/2019 9:09 AM A v | N @ 0

— 00— O0—0—0—0—0—— 0O
2 ‘ ' r F13 |F- F-14

CAP, BANK :
675 KVAR H

208X SPARE DB A/C2 F 2 H (CHILLER YORK

SEVA DRMEX
kw
700
kWh
3140 400.0

U 3.3 PUANULEAINANITVNULUUIS Balniveallin oS AU
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3.3.2 N1599NLUUgUNISANAI8SIAD T IA WA
(] £ % a o 1 a o L Al
isndudesesnuuugluaziinnsandunisesiineswihdmiunisiaddusuian
sUnmdnuanseuuUs kR usuiaiugavesiinesiandenuluguuedlsinulu

EMTCI, 2 ey 3

EMTC 1
4 s |- p2 | wmoei }{ moB2}{ mpoes |{ soei | sps2

['sosur2 }{ sbeuts }{ sbBuTs | Unknown? |~ Unknown?

2 278191 B0
AirCom1&2

B10)
of Ch(iller) Plont (BIO) AirCom 3
(22 Loads).

\ ;[ (B10) Air Dryer 182 |
//——(\Junctlon ] non Socomec B]O) BCH 2

non Socomec

| (B10) Aircomp 485 |

| sbBUTARHMC | ESSILOR

U7 3.4 nseenuuuguiinesinndsnululsanui 1

EMTC2 &3
—-| PDBI/1 || PDBI/I- 1H PDB1/2-1 |- PDBI/2 H ACswB4 [+ ACSwB3 |- MDB4 |:1

| MDB3 |—{ ACswB?2

(172553 104 )] moB1 || mos2 |—{ mos3 | [ Poet/a || poe1/4 | poe1/4-0 || PoBI/A-
[ Pos276 || pos2/5 | poB2/4 |—] PoB2/3 |- PDB2/1 | PDB || PDBI/S

orin |1 onwz |—{ cnns |—] crwa |—] srines |— Brine#2 |—— Brint3
[ Kiccom#2 }—{ Arcom#t |— Aicom#2 |— AirComh1

ESSHOR

U 35 PR NLEAINANITTIUL VUL A Indueallln oS nasau




18

3.3.3 ardunisiUSeuiisuamdsnulninfitaldlaefineswaseu (Hierarchy)

Wiets15ununw single line diagram veausazg MDB Tuunazlsaaulal geg MDB

(Main Distribution Board) 1 uazUsznauA18LusNLNes199591uuNInnszanelude DB

(Distribution Board) titansyargludludaiufvieunis 9 lngdunaulsnyeanisaiuiu

nsldngsaudafifonsvin Energy balancing Tnagunwit 3.6 azuansidinesluiwdnd

Tnl45mes non-Socomec FaRnRaly DB

EMTC 1

L005 BCH 80T 1-2 + AHU 24 + AC-VN = ACHC

Non-Socomee | Socomec B10

L050
BCH1:80T

L051

L054

BCH2:80 T

1211 AHU 24

BCH Pump 1.1

L052

L055
BCH Pump 2-1

BCH Pump 1.2

L056

BCH Pump 2-2

L053
BCH Cond Pump 1

1057

BCH Cond Pump 2 |

Last Updated : Oct 24th, 2019

1212 AHU + MAG AC VN

ESSILOR

3‘1]17; 3.6 Hierarchy @5Un135%1 Energy balancing

Taun159 Energy balancing untelsssnulaidsnldiinesvasuivy Socomec

lun15¥ Load 19 9 vesgunsnl wieisesdnsiauleiinunisidndsnulwiddines

Mg 909USEM Socomec W ULl ANINTILVDITTUUL Y NA1IAD HASINVDITLADS

Socomec fauvnfurselnalfusiumnimasannusenillly Socomec iala
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3.4 AM35IANIIANAINTYARUNTUAAN
Yagvuidvsdndnisifivdeyadulaeld 3 Tusunsuleun E-Power Consumption,
Socomec WebView uarKEPServerEX @snmsaiiiusuiiaznanadulassnuiidunisldau

910 KEPServerEX 1undninsizanunsadseandeyaiiiauaninalaod1somluili

Received Data
(Communication
/ Gateway)

( E-Powel: i (DATALOG HSO( ( KEPServerEX (
Consumption

A
E Program @View \
GENESIS 64

ScriptWorX64 | (SCADA)

Manual Input
Data

SQL Server
(kWh Data)

i 1
1 OAuth 2.0 credentials SCOPE, Client Id, -
1| from the Google API *’ and Client secret code to :
: Console obtain the authorization code | |
l--——-----------_------ ---—----I

SSEES, 4
. ; Access Token &
/Google SheetH Visual Studio 2019‘H Refresh Token

U9 3.7 ATSUAIAINILA S NE NN UL DULARIAN MUS 1B TUNAITU
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3.4.1 1UswnsU Microsoft SQL Server
Tulusuwnsy Microsoft SQL Server mmmia'qmﬁmamﬁwwé’wm’lwmEJ Alavan
11319 veailwasnasuLAazsld uaztnlULanINawenaIuAIsIe WY Usunaunistandeanu

1 [ 1 = 8 el
ADIUNDLADY LaznaU

3.4.2 N155UA191N Google APl access - Token
JUN 3.8 uansA1veNiniu OAuth, Google servers Lazn1sRoUNaUNIAsUBYINA

wounalnduamsatifelonaain Google APl la

Google resources
Google OAuth servers servers

Fetching data Registering app
Ap Auth-endpoint Toksargndpqint end;?)im endpoirg\!

Request for registering app on google

Client id and client secret code

Request for accessing the
application using the client Id

User authorization
and consent

User

Authorization code

»
»>

Request for token using Client id,
Client secret code and authorization code

Access token

Request for the user data using
query and access token

user data

31]‘17i 3.8 N133UA1 Google APl access - Token
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ATeIUAILUTHAN 9 ¢

(1) OAuth: OAuth Lusnasgruwuuladinsunistiansld Tnei sl duisdmsugly
a ¢ 2 s a o A v v < s i
sumesiilnlunmseygyniivledurseusundintiuiieidrfisdoyavesmniuuuivleddu q us
aflglsaruunawnin nandndenils OAuth Tweundinduvesnauihfisdoyavesnalay

Liawmesiaruvosly

(2) OAuth 2.0: Wusuagaves OAuth wazidusuildiuetnunsvats Saddgnaisniiu

79 OAuth 2.0 Wuluslamealudvianus wazluaiuisaldsiuiuestuneuninla

(3) Client Id: {udernuaneiuansdieseazidannis 9 lunisameloudeyanlansuain

i Fududiszydmsvweundinduinsiazld

[ a s

(@) Client secret: LJusaruvold Aldlun1snmaaeudninuid Wosiiatduunig
o 44 ¢ Aday 4 o ot o
ASITFBUAINYNABY (1B5HIIBTURY Google Tunsaingrinlassuagly) eagnsiadey

I'4

ans

(5) Access token: token 1de18n15l9eu 9110 sanliungnAmaaInmsiiansdassy
YaulALaLANSRitAvdmMsUgNAT WU N15eYRluns Read, Write, Manage Google Drive

Wudu

(6) Refresh token: Refresh token tiesulmAuntsidndslnsidielnfunoumhivuneny
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YUNDUNI5VD Google APl — Access Token:

(1) finfs OAuth 2.0 credentials 910 Google API Console: Thudunauusndmiunis

amzidounonnalrduranaiuy Google console tia¥utayatuses OAuth 2.0 credentials

neusulindst Goosle console warads new project lnaiUaudiu “Credentials”

wazaUlvan credentials Immﬁaﬂﬁ “Create Credentials” -> “OAuth Client Id.”

APls
Credentials

You need credentials to access APIs. Enable the APIs that you
plan to use and then create the credentials that they require.
Depending on the AP, you need an API key, a service account or
an OAuth 2.0 client ID. Refer to the API documentation for details.

Create credentials ~

API key

Identifies your project using a simple API key to check quota and access.
For APIs like Google Translate.

OAuth client ID

Requests user consent so that your app can access the user's data.
For APIs like Google Calendar.

Service account key

Enables server-to-server, app-level authentication using robot accounts.
For use with Google Cloud APIs.

Help me choose
Asks a few questions to help you decide which type of credential to use

;51]17'; 3.9 N15d519 Credentials wagauluan OAuth Client Id
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i
v

SitoNAnsLUT ULTNTe OAUth consent screen anntuldanwaunaLAdudu “Other”

udanilvandeyaiuses (credentials) Insadnilonsunnitluanludiu OAuth 2.0 client
ID

OAuth 2.0 client IDs
Name Creation date v Type Client ID

test 24 Dec 2016 Other 850643727738-8n2mdcc1q0gekad36imgvmz2ftyv5ipegs.apps.googleusercontent.com

5Ufi 3.10 OAuth 2.0 client ID

n35u584 (credentials) azagluguas JSON document NsviaRld uagsviaduves

Uay

=3

{

"installed": {

"client_id": "850643727738-
8n2mdcc1qg@gekad36imgvm2ftv5lpeqs.apps.googleusercontent.com”,
*project 1d":Stest153513F5

"auth_uri": "https://accounts.google.com/o/oauth2/auth”,
"token_uri": "https://accounts.google.com/o/oauth2/token",
"auth_provider_x509_cert_url":
"https://www.googleapis.com/oauth2/vl/certs”,
"client_secret": "Your client secret code",
"redirect_uris": [

"urn:ietf:wg:oauth:2.0:00b",

"http://localhost™

1

e
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(2) TuneusalUfanisly Client Id uag Client secret code Lia3u authorization code 259
q'wﬁqm‘lumsﬁmfuﬁﬁamﬂ% Oauth 2 client library Fadu Google APIs Client Library
dm3ulusunsu Python Suaninsadanisiunnduneuveslusinaea OAuth 2.0 fidniu

FUTUN1SI5uNLUAP

import httplib2
from oauth2client.client import flow_from_clientsecrets
from oauth2client.file import Storage

from oauth2client.tools import run_flow

CLIENT_SECRET =
SCOPE = 'https://www.googleapis.com/auth/spreadsheets’
STORAGE = Storage('credentials.storage’)

# Start the OAuth flow to retrieve credentials
def authorize_credentials():
# Fetch credentials from storage

credentials = STORAGE.get()

# If the credentials doesn't exist in the storage location
then run the flow

if credentials is None or credentials.invalid:

flow = flow from_clientsecrets(CLIENT_SECRET,scope
=SCOPE)

http = httplib2.Http()
credentials = run_flow(flow, STORAGE, http=http)
return credentials

credentials = authorize_credentials()

nsldeu code Hazilla browser vesifliTu Tnoflddedlidnsdmiunenndintulu

msidhtiadeyalulng Google Spreadsheets.
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a = 1 =t d
n1sasUIEsIEaidunsg q Aldlun1sileu code

v v

SusuusnisusemAdueeyauseinmvesnlasuanndunaui (1)

CLIENT_SECRET = 'client_secret.json'

saluisnag i uaveulnved token Miasu Tudiag 195 ladnnSsuvaUURAIRSU

N3 reading way writing 31N goosgle spreadsheet.

SCOPE = 'https://www.googleapis.com/auth/spreadsheets’

moullLsas19ingiiudaya (storage object) Mlnan “credentials.storage.” w1n
va V¥ %

liflegifunzgnasraiulaedmluii deyaiuses (credentials) asgniiuliludunanisdaiiv

defisngldlisndudedianignaietifve
STORAGE = Storage('credentials.storage’)
credentials = STORAGE.get()

noUtiLI1ReUoyaUsedf1 (credentials) 910 storage object lesanilidunsausn
filsreyuna client uag credentials foufl credentials azlaidndudedld dsuisIsimun
flow object Tnald35n15 flow from clientsecrets Tu oauth2client.client ¥ sflow object
= s ° a¥ @ 9 ¢ s S A qw a o v 1%
flsrdulunmaiueundieduludausiwesdnass iieliveundinduaunsalasueunynl
\iadenalaedld WuiidiueundnduldSueyn credentials aggnasiuagdaiiy
Tu storage object wazapaniluisnazlidadld flow object LitoausiAnaundindulunis

Y = L4 d
WIS luan

if credentials is None or credentials.invalid:

flow = flow_from_clientsecrets(CLIENT_SECRET, scope=SCOPE)

http = httplib2.Http()

credentials = run_flow(flow, STORAGE, http=http)



Credentials figna$etu azgnifivluguves JSON file Aauanslugy

{

" module": "oauth2client.client",

"scopes": [
"https://www.googleapis.com/auth/spreadsheets.readonly”
15

"token_expiry": "2016-12-24T18:58:11Z",

"id_token": null,

"access_token": "my_access_token",

"token uri": "https://accounts.google.com/o/oauth2/token",
"invalid": false,

"token_response”: {

"access_token": "my_access_token",
"token_type": "Bearer",
"expires_in": 3600,
"refresh_token": "my_refresh_token"
}s

"client_id": "850643727738-
8n2mdcclg@qekad36imgvm2ftvSlpegs . apps.googleusercontent.com”,
"token_info_uri":
"https://www.googleapis.com/oauth2/v3/tokeninfo",
"client_secret”: "My client secret”,

"revoke uri": "https://accounts.google.com/o/oauth2/revoke”,
" class": "OAuth2Credentials",

"refresh_token": "my_refresh_token",

26



3.4.3 Visual Studio 2019 Program

Add connection

Create a new project
Recent project templates All Languages z All Platforms - All Project Types

@ Integration Services Project e App (.NET Core)

e App (NET Core)
Linux

s Project (Azure-Enabled) A (NET Core)
e Ap ore]
Visual Basic

ASP.NET Core Web Application

h rich dynamic
nux  macOS  Windows  Cloud

Application (NET Framework)

VERSION 3.2.2

SQL Server Integration Services Projects

D File Edt View Project Build Debug Format Test Analyze Tools Exensions Window Help

B-oaRMH D~ Developi - Default - b Start - M

Package.dtsx [Design]” # X
9% Control Flow || g% Data Flow & Parameters [E] Evert Handlers

pIS Toolbox v 0O X
Favorites =
% Data Flow Task
7 Execute SQL Task
Common
T3 Amazon S3 Task 3L Data Flow
G Analysis Services Processing... B Tk
Bulk Insert Task
Data Flow Task P!
Data Profiling Tas
Database Partitions Task
Excel Task
Execute Package Task
Execute Process Task
Expression Task
File System Tas
File Transfer Task

mELs Create Data Flow

Hadoop Hive
Hadoop Pig Ta:
Jabber Task
JavaScript Task
OpenPGP Task
Parallel Loop Task
Receive Mail Task

.3 SCP Task
Script Task

g‘dﬁ 3.12 Create data flow
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D File Edit View Project Build Debug Format Test Analyze Tools Exensions Window Help

Develop: - Default - b Start - M _

ow DataFlow @ Paramet Handlers
A=
IR Export Column -
Fuzzy Grouping
4 Fuzzy Lookup D d t
S, rag anda connec
Percentage Sampling
Pivot

H Row Sampling

these two extensions

2 Term Lookup

Unpivot
Other Sources @> olEDBSouce €3

ADO NET Source
CDC Source
Excel Source

, Flat File Source
OLE DB Source
Raw File Source

3 XML Source

Other Destinations

& ADO NET Destinat 4 K
R “ REST Destination €3
A\ Data Mining Mode! Training

®¢ DataReader Destination
|/, Dimension Processing

3‘1.]1'7; 3.13 m'ilf'?j'amiasﬁau“amﬂ MS SQL Server ajGoogte Sheets Iaa REST Destination

B OLE DB Source Editor (m} X

Configure the properties used by a data flow to obtain data from any OLE DB provider.

[ Connectio.n Manééer Specify an OLE DB connection manager, a data source, or a data source view, and select the data access
mode. If using the SQL command access mode, specify the SQL command either by typing the query or by

| Cotumns using Query Builder.

f Error Output

OLE DB connection manager:
THESDO0655\SQLEXPRESS2014.PowerMeter.usrl _V_| New...

Data access mode:

| | Table or view v

Name of the table or the
[dbo].[kwhd]

Select data source table

Preview...

JUT 3.14 n1sidenmns1anAesnsdsA1aIn MS SQL Server



= Sheets Connection Manager 1.9

Im, i Configure properties to connect to Google Sheets services.

Server Advanced Proxy

Configuration: !Googl'e Sheets V;i

Server settings

Server:
https://sheets.gcogleapis.com/v4 J

Token file

| Help Eok S Concett |

UM 3.15 PUIANSUAUVDY REST Connection extension

5UTl 3.16 marimun scope dmiuns ReadwseWrite
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Signin

to continue to COZYROC SSIS+

Email of phane

B A X

Forgot email?

3UT 3.17 wilsinaite Sign in 1910RYT Google

~ https: //aocounts google oonﬂssgmn/oauthlconsent’authuser-o&part-AJlshAPtDdemPV\Iv24—sltheW 72aGvath316916c

P

R

S

§ s
COZYROC 5515+ wants to

ﬁ View and manage the files in your Google
Drive

&  Viewthe files in your Google Drive

® View and manage your spreadsheets in
Google Drive

@ DRI

@®  View your Google Spreadsheets

Allow COZYROC SSIS+ to do this?

You may review this app's terms of service and privacy policies. You
can remove this or any other app connected to your account in

My Account
CANCEL ALLOW

3U17| 3.18 wﬁwhqﬁm%’umsawmﬂmsﬁqﬁﬂﬂa“lu Google Drive

~

30



Access Token:

Refresh Token:

Expiration (UTC):

Save file:
Password:

Obtaining data

d

General
Columns

| Preview

1 Error Output

31]1'7; 3.19 M3ld Google Sheets API

Batch size: 200 =

New Google Sheets Token

a9wde3LvyBvOXVVNS-ZYNIdBBS8M_FKeV3SFBb
1/74CrL2]7blbjZsCsA-u-EBIUSukaeH64rwemaq?
12/01/2017 v

C:\test\GSheets\gstoken.xml

Insert access token from

Credential STORAGE file

COZYROC REST Source Editor

Configure options required to obtain data from REST resource.

Source
Connection: Google Sheets connection
Resource: Sheet Values

Parameter. @

— Token Access

Name Value e
fnePath | Demo folder/Demo spreadsheet
> range

Insert Destination file

Specfles path to spreadsheet to read from. Use the following syntax: folder/...
Specﬁes Al notation range. For further |nformation check https: //develope...
firstRowColumnNames | Speciﬂes if first range row contains column names.

range

Format: Google drive folder/ file name

e v

U 3.20 msidenlvidifesnisthAndrluldlu Google Spreadsheets

31
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e 2 COZYROC REST Source Editor - B
Configure options required to obtain data from REST resource.
= w
General e .
| Columns Available Ex...
‘? Preview

| Error Output

Mapping column name

To link between SQL to Google sheets

| | External Column Output Column o
| [a | A
[ 8 B
g C
| D D
| v
|
| Refresh

g‘dﬁ 3.21 M5 Mapping Column

- COZYROC REST Source Editor - 0
Configure options required to obtain data from REST resource.
& v
| General \ | AN /NG
| Columns L4 Name Office | Department

Error Output

Jeff Newarc Seatte | Development |
Jéhn McGregor  London hlarkéting
David Jones | Seatte | Development |
‘Diar{é Smith New York | Devek;ﬁment |
|Bob Santorini | New York | Marketing

N N Hh WIN =
s W (N[

Data will automatically appear

in google sheets because of refresh token

JU# 3.22 WA Preview "E’Jja;l“aﬁﬁﬂmidﬂﬂ Google Sheets
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3.5 nsduianvaya

ASETRN15IUA suLUad WU Wiy wSean Load Tu DB (Distribution Board) 2@ 84

Ftunseanalull

A2

Check /vBalance
MDB, DB, SDB

Allocate MDB, DB, SDB = 100% (MEA Bill) c QZ) ¢
for EMTC 1, 2, and 3

No

MEA Bill
= Total MDB ?

Check Values
for each DB, SDB
Via %SDB (+-2.5%

True

Check Values
for each MDB
Via %TR (+-2.5%

Mol A L L) B DRl ~pAMAAGANS e e L et B o R *
l False

Qlik View / Adjusted : Adjusted
//' MDB Values DB, SDB Values ,

ﬁlergy Report/

5U# 3.23 Flowchart yosdufifesduindiolinsilasuulasvesteyalu DB
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3.5.1 nsldardndarulasuvsnudafidudaindanisiuia (%TR)

* Trend (100% BilD) "
22.47%  36.66% 32%

MDB1 MDB2 MDB3 MDB4

sUT 3.24 Wosifusvasen MDB s 4 Tulsseu (1)

RETURN

Working Days

EMTC 1 %TR
MDB1 | 22.470%
MDB2 36.660%
MDB3 32.000%
MDB4 8.870%

SUTl 3.25 Wosifusvesdn MDB #re 4 lulsseu (2)

agafismaunlddudasdesidus (% TR) Tugtugdunudmsu MDB Feusazen
tulFsmndsnunisgaydevemdeuvatliihvezanseiuuseiuas dsdumsiddoundasla 9

1 DB avdwwansznuse %TR wazAmgnusu FrasluaAnTNIULIAUDIAN I UBUARDNAY
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3.5.2 35%1A1 % TR Avangay
Jupauil 1: szylwaaviogunsaliiviiliiinnisildeuudasded MDB uazDB

Junaudi 2: mdnsdulua (%TR) Tnstrdeyaiuves MDB yndalulssunidines

aulalulfaunaumn
Jupaudl 3: MA1saANLAAIENE T snneiAtAutulnsiUdsulUasheagnine

v a

nansunldmmesdoyafuiulidnfvveuwnuunseveuadiufuninvesiguilanmunli

2%
aae

TnsduAnnsadvuliusnudanisndanudiafivivllduiinnuamnaunaniel Wousu

A %TR LiuvSeanad LavUsUreuwAUUMEaTBUAa1N FUNTIaglaAnasiauvnauNa

[ 1
a U I~

JuUABUT 4: Y TunOUT 2 LazdunDuUN 3 INASLNEMNAT %DB NnuNEl

13

dumaudl 5: uilvgasluy cell Maariidaidoyaain MS SQL Server lfsssaumasanu

Y

EMTC! Consumption After adjusted %TR (2018-2019-2020)

| M1 8 MDB2 © MDB3 W MDB4, @ MEABI W ToIMDB 3457000 ool
33480650 AR 35364 0 T Top
3:‘(&'5“%(; 328877 7 & & fa T ) 3258 000 32886730 33:239°000

343303120

075000 ; B
oeaTogt &

il 70 5
L SAdTIs3 ¢ ‘ 1 1
3000000 i 1! 46 |

2000000

1000000} ;
i | 7300500 M

| |
668,3350 668,120

‘! 2 2 8118683
233829210 i) 2 . i

b

ARND

Ui 3.26 nsmiuansudusszwindantsinihiunasauvesdr MDB ndalumize kwh
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4.1 %11 Home Page

Jan (25)| Feb (24) | Mar (26) | Oct (27) | Nov (26) | D

B e =
Ja Feb Mar Apr May Aug Sep Oct Nov

MDB1 22.470% 00 0.0, 0.0 00) 0.0 00 0.0 00 00 0.0 09)
e MDB2 | 36.660% || 1105,4B6.0| 1106,436.2] 1,090,671.1) 1,184,354.3| 1,282,010.5| 1,220968.5| 1,215,1370| 1,199320.0| 1,173 §56.0| 1,276,1900| 1,133,3769
MDB3 | 32000% || 10609759 1022,3091 988975.2| 994,218.8] 1,087715.1[1,026,754.8] 1,007855.5| 876995.4) 1026%790] 1035,3839| 993,792.0

MDB4 8.870% 2489260 230906.4| 223945.7| 2394718 294,728.2] 341869.8] 367468.0| 329470.5| 368874.0| 376,212.8 360,071.2]
9 AD 26.07% 25.59%  34.35% 26201% 2490%  25.48% 2571% 29.78% 2417% 2412%  24.86%<4

MDBI 7340949 7125237 788,472.3| 736,3419 797235.6| 780832.5| 783,5289| 7698222 771895]1| 7958874] 7437579
MDB2 1,105,436 1106,436.2] 1,286,3994| 1,184,354.3| 1,282,010.5( 1,220968.5 1,215,1370 11993200 1,173 560 1276,1900] 11333769
MDB3 10609730 1022,309] 1122,8800] 994,218.8] 1087.715.1] 1026,754.8] 1,007,855.5] 1,096,3200] ¥ore4790] 10353839] 9937920
MDB4 2897829| 281,2677| 311,248.3| 2906699 294,728.2 341.869.8] 3674680 3294705 348,874.0] 376212.8) 3600712

MEA Bill || 3,267000 | 3,171,000 | 3509000 | 3,277000 | 3,548,000 | 3,475,000 | 3487000 | 3426000 | 3,433,000 | 3,542,000 | 3,310,000
Total MDB|| 3,190,286.8] 3122,536.7| 3,509,000.0|3,205,585.0| 3,461,689.5| 3,370,425.6 33739894 3,394932.7| 3,340,204.1| 3,483,674.1 3,2309971

76713 48,463 0] 71415 8631 104574 130m 31,067 92,796 58,326 79003]
2.35%| 1.53% 0.00% 2.18% 2.43%) 3.01% 3.24%| 091% 2.70%) 1.65% 2.39%

MEA Diff |

MDBI Bitl| 7513324 7234134] 7884723] 752.3889] 816,6296] 804,3304] 8089224] 7768030] 7922463 8089932 7615090] _
MDB2 Bil|| 1,133,55%] 1.124,202.8] 1.286,3994] 1.210,5351] 1,313,652.0] 1,259,305.4] 1,256,566.7] 1,210,709.3] 1,207475.0] 1,297572.3| 1,162,339
MDB3 Bil| 10855212 10378174] 1122,8800] 1017071.6] 1115,354.5] 10602166 10440185] 1,106,2615| 1056,1737] 10540482 10190729

MDB4 Bill" 2965874 285566.4| 31,2483 297004.4| 302,3840| 351145.6| 8774920| 832226.2) 8771050 381386.3] 3670788
heck Sum  3,2670000 3,171,000.0 35090000 3,277000.0 3,548,000.0 3,475,0000 3,487000.0 3,426,000.0 3,433,000.0 3,542,000 3,310,000.0

©

U7 4.1 w1 Home page va¢n13U5uUAAUYDS MDB #1721 Power meter

411 dquﬁé’aaﬂau%’aa&a Usenaugnevaneiaaseneluil
1. Awes MDB yndaiinlaann Power Meter vasusaziitou
2. Bunailatnddalusfinslwihiaaldveusdaziiou

3. Suruiuinnisvehendnaud

4. Wesidudradsvaanisianaaanulnirluwnay MDB
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4.1.2 duiiviussaluda Usznaudaevaneavdseluil

5 memﬁgﬂﬂ%’uLﬁ'aqmmﬁqﬂmﬂﬁwawuw%ﬁuauéwﬁﬁmumﬁ

6. ﬂ"ﬁllg]ﬂ Highlight MmaﬁamﬁgﬂiémnmdLﬁﬁlULLmuﬁmﬁlﬁmﬂ%uuaﬁU

7. Audesifuruumnanaiiofisunasiures MDB luusazeas dudansli

8. n3nsraneAiLanAstunstniimudndiu %TR Aldnilidagrilinasuves
MDB ndtusiavinfudanistaiin

9. naugnilamna

10. WAAIANYDIVNLABUATATA.A. 2018 T8 A.F.2020

iq ¥ o
4.2 gasnl¥annly Google Sheets
Toyanulunuie Kilowatt-hour 989 Power Meter LAAZAIN YT I1U1910 MS SQL
Server %Qﬂﬂisv‘héf’mﬂﬁzmumimmzﬁmmam% wazassnatansneld@aulunanalul

IF, AND, OR.

udagduiarisdunldmuaniuinain Ms sQL Server lagld Google Sheets
TumsAunnang 9 fereutaiidesitavaisusents namferunsginmsla q fidwasie
ans Wumsiiunieanunad uaznisau cell iudu Tnsluourannisudvulanauny
farldmenduadau q lunmsiuan wWu gewsdwasues GENESIS 64 Agmnsathunldviszuy
SCADA wazA1uIagns 3o Logic operation JULuUA19 9 1o uaglk Google Sheets

TN UATIENUNANT ITNEF U ULAR LN LAY
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4.2.1 Main Distribution Board (MDB)

Nov

s MDB1 | 22470% | 0.0
5 MDB2 | 36.660% | 11333769
7 MDB3 | 32000% [ 9937920
s MDB4 8.870% | 3600712
5 24.86%

MDB1
MDB2
MDB3
MDB4

MEA Bilt
Total MDB

MEA Diff

2 % MEA Diff. | 2.39%

| 761,5020

MDB1 Bill
MDB?2 Bill
MDB3 Bill

Check Sum

MDB4 Bill],

1,162,3394

| 3,310000 |
32309971

79003

743,7570]
| 1133,3769]
993,7920|
360071.2]

N

10190729]

367078.8]
3,310,000

=IF (AND (AA9<=0.03,
ARA5<>0) ,AAS5

“BHNTINTDIAIRUVD MDB YnFadiaviniu vse
eunin 3% wazAr MDB1 sosliiviniuauduandin
ANAUTDY MDB1 Taudwaene”

,IF(OR (AA5>D5*AA3*1.1 ,AA5<D
5*AA3*0.9)

« d' ¥ % (-1 a o % 1
nRaulvauuualiiduasnNariewmsIadeua
MDB1 Tag@4A1U9UUU NUYBUANNDY 198 10%
NAINGNTIAAD %TR Qmﬁ’uﬁamﬂw%”

 BAA3*D5

w = =l 1 = 3 v < 1
mmquﬂmﬂﬁuawwsaaNwml's'sz“u*unaz’[,a

ANaBlUwnun

,AA5))
“f’hﬂ'ﬂﬁué’qaq"lumauwmﬁmmsaﬁmﬁuﬁﬂﬁma”

=AA$12+ (AA$20*$SD§5)

“N5518A1 N9 NNs AN Teeldens1d1ua1n

%TR”

gﬂﬁ 4.2 MUNN15ALI8 MDB

% TR AAudrfededeliiisawndinsunisAuiayintunszduinaiaA1nang

LavaUAULLALEN dmSunsnsavdeuteyaiu JudumiidAmannilesaninaisdade

dl 1 1 1 d’l 1 o ‘d‘ a o o a dl 1 1 1 v = 1
fdmansEnunaan Wy S1uIaUaNHEs Tuvineu Tuaa Twestidieualdlavs oly

% v o a o 1% a ) & v ¢
aquﬁﬂSQUEQMﬂJaQaiﬂ ‘UQ‘V]']QUi'UV]Iﬂ'J’NLLNUW QS‘UTUUEQ@qUIﬂEJI%alIﬂW?WEJ']ﬂim

(multiple regression method) TngAME191nA15NSEIBAIUNULANAIAINATT LN LA

158171 "MDB1 Bill"
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4.2.2 Distribution Board (DB)

i A 8 ¢ 0 il 24
& TR m =if (AND (AA77<=0.03 ,AA66
B %sos " Nov <>0)
® 8.824% L002 Air Com 1-2 609814 . : . e
o 10.588% L005 AC HC | 88,384.1 “DINATINYDIAT DB 11NA3 53UNUAT Not
12.500% L006 P5 (ACP3+Dry1-2) | 827711 S v
9.614% L007 P4 { 73,6749 measured LaUAIUBYNIN 2% LLaz‘U@Hﬁﬂ‘U
n 5.70 | 46,249, “ P :
o5 Ly | 4504 91nTmes L002 deslilwinnurug
16.300% L00g P2 | 130958.4| v
7 20.500% Lo10P3 1576164
n 2.229% | Lot1NMPCC | 203012 ,AR66
2.590% L045 BCH VAT ORMA2 19,4161
s 0.237% L046 VAT ORMA2 Pump | 18998 wv 4 v ieas > v
= T Hot Metourea " s15080] deulumuuwduate zaﬂmsa’[fwa;&a
- ! Aulsiag
g com L2 0BT ] i F (OR(AA66>1.16*AR12*A66
L005 ACHC | 88,3841 X 2
Loos P5 (ACP3-Dy1-2) | g2z | +RAA66<0.9*ARI2*AG6)
L007 P4 L 736749 1, — R P : 5
L008 P1 46,2492 “dreulvliiiuaiinensisdeuin LO02 &
L009 P2 : 130958.4 1 = A o a vL II 1al
L010 P3 _1576164| ALNUYBULUATINTNRUARIDLULABVDUUUBYN
L011 NMP CC | 203012 R X -
Lo45 BCHVATORMA2 | 19.416.1 Lo =uatiagndip $0%
L046 VAT ORMA2 Pump | 1.8998|
Not Measured 61'504‘0. ,AA12 *A66
MDB 1 Bill 7615090 “GrALAuYauANiIruA NagldA1nansfe
Total SDB | 7437570

9%L002 pauiu MDB1 adjusted value”
Diff from MDB1Bill. | 177520

% Diff. from MDB1 Bill [EPRE
m | e

Loo2 Air Com 1-2 62,547.83 PRI fiae o Sy
L005 ACHC 90,263.68 DIAULNAUYBULTANNTNAUR naglgA1Aun

L006 P5 (ACP3+Dry1-2) 84’990.09. T .
Loo7 P4 ~Tsams] Taloves LO02

—

L008 P1 47261.06

Loog P2 133852174 § =AA80+ (AA95*A66)
L010P3 161255.75]

L011 NMP CC 20,696,869 . o : -
45 BOH VAT ORMAR 19.675.68 NS¥ALAMLANAI9AIN MDB1 Bill Lmald
L046 VAT ORMA2 Pump 194183
Not Measured 63,442.20_
m Check Sum  761,50895

dndrumudnadlu %L002 Air Com 1-2”

JUN 4.3 gnsmsAnudmsu DB



4.2.3 Not Measured

40

wi eeannlumsUuAdusiazladadiinesasunn DB lasisnagiioudn “Not-

Measured.” vi3aanamnluladn Invazmanlulamailaaldnisaiuinainaunisy (2.5)

I

H A

B

|

Frave—— | B c i
T
65 %SDB | Nov .

A

5 8.824%
L@ 10.588%
® 12.500%
& 9.614%
™ 5.700%
n 16.300%
7 20.500%
% 2.229%
g 2.590%
& 0.237%
rc 10918%

L002 Air Com 1-2 60981.4
L005 AC HC 88,384.1
L006 P5 (ACP3+Dry1-2) 82,7711
L007 P4 73,6749
L008 P1 46,2492
L009 P2 | 130958.4]
L010 P3 157,616.6
Lo11 NMP CC | 203012
L045BCHVATORMA2 | 194161
L046 VAT ORMA2 Pump 1,899.8
Not Measured i 61,504.0 /'
2.33%

% Diff. from MDB1 Bill §

609814

=IF (OR (AA5=0,AA5>1.5*AA3*D5
,AA5<0.5*AA3*D5)

“§1AnfuTes MDBL WinAuAUgnIanaAveulYn
U89 MDB1 (A1nan4) 1iund1 50%

,AA12-sum (AA66:AA75)
«Xdoulagruuuduasmunanuindas g iae
MDBL (Tesadu) AnUnd 4 eazldan MDBL
adjusted value - DB wnum1 Not measured”

,AA5-sum (AA66:AA75))

JU# 4.4 n1sAWINA Not Measured

Lo02 Air Com 1-2 , “Frdoulvusuvwduianaglyrn MDBL raw data
L005 ACHC [ 883841 . :
Loos P (ACP3:Dry1-2) | e277u| | - 2DB UniA1 Not measured
L007 P4 T 736749
| LoosP1 46,2492]
| Loog P2 130958.6
|| LotoPs 157,616.6 =if (AAS$77>0.03,
| Lot11NMPCC 20,301.2
L045 BCHVATORMA2 | 194161 AAS12-sum (AA80:AA89)
BR L OS0.VAT ORBIBAL drrp __LWE/, “n32980UA1 % Diff. from MDB1 Bill ludeyadu
N e _S1S040 /7] Jqgdu1nnan 3% agldA1 MDB1 adjusted value
55 Bt T - DB adjusted unuA1 Not measured
Total SDB 7437570 | ,AAS76~-
| i = AA S }9' T
Diff from MDB1 Bill 177520 if (ARS75=0,AR589,0)
233% | if (AA$74=0,AA$88,0) -
B | if (RA$73=0,AR$87,0)-
L002 Air Com 1-2 62,547.83. if (AA$72=0 ,pﬂ$8g ,0) A
L00S ACHC 90,263.68 "
Loos P5 (ACP3:Dry1-2) | sagoos] | i€ (AAS71=0,AAS$85,0) -
L007 P4 _ 7538157 . =0 AR o
L008 P1 4726106 if (ARS70=0, $84 /0)
L009 P2 133,852.17 if (AA$69=0,22583,0) -
Lo10 P3 161,255.75 :
Lo11 NMP CC 20,696,869 if (AA$68=0,AR$82,0) -
L045 BCH VAT ORMA2 19,875.88 if ( AA$ 67=0 , A 581 ; 0) -
L046 VAT ORMA2 Pump 194183 ;
Not Measured 63,442.20 if (AA$ 66=0 ’ AA$ 80 ’ 0 ) )
Check Sum  761,508.95

“Qunsdirrauluune DB wduguedidauuen
wdfazlaainarsunld vl Not measured
anag”




unil 5

dyunan1saiiuau uasdalauauuy

5.1 unAansaluazasunan1saiiueu
Tasewdiiausfanisadisgasiutamsadamans g1 duddutunou vie
8anasfiy uazn1seanuuunshsaInstindsnulniivieias index anausndinesuan
iludnaufiomanslindanulihlumisvesilainddalusagldnisiunuagifiua
Tuldsunsa MS SQL Server uagyniuduifoufiazlilusunsu Visual Studio ifusanans
dmsuisrnslindanulumheilaaddaluduldlilulrdsneanundanulusuves Google
Spreadsheets g FsawamvaeuaimariuidauaumaukaiuUTaiingliih i

AlunsalulnenisisarvauuY wazesuatslneiadusiunuduaInaedsanddunusfu

USunauaudnugdnld gauvgiivayiuvinisvesusevluudagieu

anmsiivdeyalugiudeya MS SQL Server kagn15naaoneAlifidoyane g
dnlufiannduneulagldlusunsu Visual Studio uazihariugeusaiing cell nldgnsnis
Awmalianmiudidniunisnsiadeual wuitannsaderiulieg1ednludfiiednyin

o v °o & ] Y%
i’]EN'l‘L!WﬁN’]‘LJlﬂL‘UuNﬁﬁ’]Li%ﬁﬂﬁJﬂﬂ%’M’N‘L’J

nMsaiunIud wadunsun1sAnvdeyainganunisanailiiilulseny
PNAIMNTIN MITEUTTEUUAN 9 Tulsenu nsldgenaiaian 9 S9URN1580NIUUIKNUNIS
siuau dnwueetymuazavassregiduseus q Jadedldninug uazvinwesing 9 el

unlatgym Taslududuaziduuiledgnilasnis@inwiduaitandumeside aluilaqgiu

A A

v v vy & v =] % ] % 1 dl '
anunsaruailaasaIniavidutoyaiiwensl wivinAumbiny wialiauisaunludeym

¢ Tusiounfie MIUSNwE3NUNTeND WU @195ENUTNYT uazg ey WelilinAdu

sz suihlugnisuiletdameng q Wikuiusnlames

5.2 Usynuazauassalunisaniiiuey

1. 18n@15 19Y Single line diagram aluidudaq Yuvinliluauisansauladn
Distribution Board (DB) sftfu 9 91elnlulsfuusunlvutig

) mﬂﬁﬁagafom‘mawwaw@n%ﬁﬂﬁmﬁlﬁﬁuwwhﬁu%aﬁqwaﬁiamsﬁmﬁLﬂswﬁﬂ"l

MsInasulubAaLEUN
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3. aadlunsaiuny suamsaasalnesilnlviaidlensivaouldiniimes
Lifimsdernduauaflifinssiiumsle 4 eghaseuienslodgmiu wildliause
Fumnsldndinuanimesiaduld

a. mslddonaniuszuy Ethemet vinlsivans 9 Tusunsumdednnsunsagedulal
aunsavile 1y 514 One Drive Tumsiiuteya n1sl4 Google sheets API v.47iazfisen
smludfann MS SQL Server lUefs Google Sheets ins11du Local network waglaigunsa
wilw IP address vililianunsaaiunisla

5. m3ldeumreuiuneifildlddanslunisdu Administrator vililalaunsofeaegns

gnlugiAaann MS SQL Server lUgi Google Sheets

5.3 WUINNUALY

1. d1579uagsiuuse Single line diagram TwidusunisAulIlazI B UATWAIIUY
2. A heedusilnudirnuuiuglunisiiuannirdasdonldmusiy

3. wistlgmlvgatidaunendelisusidumsudly

4. ygeNAnSTTansaldruiusTuUShwauUaenseuesusenle

5. MNHAUNSHNY wazdantsluswnsuludnmunyaunngaay
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@ /leceived Data
(Communication
/ Gateway)
Single Line Diagram

l ( E-Power ( ( DATALOG HSO( ( KEPServerEX (
Consumption

Design Meter Loop
&Location
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