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It's estimated that

2.5 QUINTILLION BYTES
[ 2.3 TRILLION GIGABYTES |

of data are created each day

40 ZETTABYTES

[ 43 TRILLION GIBABYTES |

of data will be created by
2020, an increase of 300
times from 2005

6 BILLION
@ PEOPLE
have cell
phones.

Most companies in the
U.S. have at least

100 TERABYTES

[ 100,000 GIGABYTES |

WORLD POPULATION: 7 BILLION of data stored
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=+E Smart Health
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The New York Stock Exchange Modern cars have close to
captures S e 100 SENSORS

1 TB OF TRADE b @ that monitor itqrns such as
INFORMATION 4 fuel level and tire pressure

during each trading session

Velocity

ANALYSIS OF
STREAMING DATA
By 2016, it is projected
there will be
18.9 BILLION
NETWORK

connecTions $YYYYYYYYYY
ok LT LT L

As of 2011, the global size of
data in healthcare was
estimated to be

150 EXABYTES

{ 151 BILLION GIGABYTES |

By 2014, it's anticipated
there will be

420 MILLION
WEARABLE, WIRELESS
HEALTH MONITORS

4 BILLION+
HOURS OF VIDEOD

are watched on
YouTube each month

30 BILLION
PIECES OF CONTENT

are shared on Facebook
every month

400 MILLION TWEETS
are sent per day by about 200

’ million manthly active users
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Owns nearly
17%

of Amazon

NetWorth K
$93 Billion ‘t.\\\\~
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Jeff Bezos

The World's Richest Person

@
Founded Amazon
in a garage in Seattle in 1994

Net worth Increased by M

$10 Billion
in a day on 27 October, amazon
after Amazon's share ~——F
price jumped
o/ Having started as an
13.22% online book seller,
thanks to better than Amazon Is now valued at

g |-$529 Billion

ce company, Blue Origin,
developin: reusable rocket that can
fry passengers into space.
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Digital
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Electrical Engineering.

THE SIX STAGES OF
DIGITAL TRANSFORMATION

BUSINESS AS USUAL:
Organizations operale
with a familiar legacy
perspective of customers,
processes, metrics,
business models, and
technology, believing
that it remains the
solution to digital
relevance

PRESENT AND ACTIVE:
Pockets of
experimentation

are driving digital literacy
and creativity, albeit
disparately, throughout
the organization while
aiming to improve and
amplify specific touch-
points and processes.

FORMALIZED:

Experimentalion
becomes intentional
while execuling at more
promising and capable
levels. Initiatives become
bolder and, as a result,
change agents seek
executive: suppart for
New resources

and technology.

STRATEGIC:

Individual groups
recognize the strength
in collaboration as their
research, work, and
shared insights contribute
to new strategic
roadmaps that plan for
digital transformation
ownership, efforts,

and investments.

CONVERGED:

A dedicated digital
transformation team
forms to guide strategy
and operations based
on business and
customer-centric goals.
The new infrastructure
of the organization takes

shape as rales, expertise,

madels, processes, and
systems to suppart

INNOVATIVE AND
ADAPTIVE:

Digital transformation
becomes & way of
business as executives
and strategists recognize
that change is constant.
A new ecosystem is
established to identify
and act upon technology
and market trends in pilot
and, evenlua\ly, at scale.

transformation
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Digital Transformation Roadmap

139N Earley Information Science lAMS18aZIB8ANITIATUNANNNS DN
3:£Jzﬂﬂ17;ﬁ”|ﬁ'€y§f Digital Transformation Roadmap & 1%5uUadAnsLY
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Step 1 Current statement assessment 29ANTRaIUsTIuan UM
Hagiuresdiiaslunng du

Step 2 Future Vision diNasansesnniviulusuine laguls Vision 1u
4 tracks A® AU, NTZUIUNTST, Technology LAZAMAINITFINDL

o Systemic Gaps

Step 3 Systemic gaps DIANTABIUTLLAU
T093195znIN T iuivIdeiadnasld
nazdetlunisyaiuldetisls

Step 4 N1%uUA Business Goal WAZLLKY
nagns (Roadmap) luusiaz Track

Current I
State a
Assessment I

Start with a

Future
Vision

comprehensive current
state assessment

ﬁ%% People

Clearly define a Roadmap Tracks
future vision for your o\
digital business o

Identify gaps between
current state and °
future visions

Build a roadmap to the
future along these four
tracks: People, Process,

&
Process
-©

Technology

Technology and Content

Content
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1. 2IANITHALRNIBYAAINT (Dedicated
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2
3
4
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10.
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12.
13.
14.
15.
16.
17.

18.
19.
20.

https://blogs.microsoft.com/blog/2016/04/05/microsoft-envision-a-conversation-on-digital-transformation/

. https://www.prophet.com/2016/04/the-six-stages-of-digital-transformation/
. https://www.imd.org/contentassets/d0a4d992d38a41ff85de509156475caa/framework
. https://techsauce.co/tech-and-biz/10-reasons-why-digital-transformation-fail

https://www.progora.co.uk/About/Blog/Progora-Blog/August-2017/History-Future-Digital-Transformation

. https://www.g-able.com/thinking/digital-transformation/

. https://www.scbeic.com/th/detail/product/4327

. https://www.thumbsup.in.th/infographic-airbnb-2019

. https://www.tharadhol.com/tag/%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%A7%E0%B8%B1%E0%B8%95%E0%B8%B4

-amazon-com/

https://www.longtunman.com/tag/amazon
https://www.businessoffashion.com/articles/opinion/luxury-fashion-digital-darwinism
https://www.theviable.co/why-digital-darwinism-drives-digital-transformation/
https://www.sas.com/th_th/insights/big-data/what-is-big-data.html
https://smartcity.kmitl.io/smart-living-ucare-application/

https://favforward.com/tech-gadget/28432.html

https://www.komchadluek.net/news/scoop/415555
https://www.egat.co.th/index.php?option=com_content&view=article&id=2481:mis-20180423-02&catid=30&Itemid=112
https://www.energynewscenter.com/oldweb/index.php/news/detail/1307
https://www.thailand-energy-academy.org/assets/upload/coursedocument/file/14032019.PDF
https://www.egat.co.th/images/information/egatmagazine/egatmagazine610709/egat-mag-2018-jul_sep.pdf
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 supSTATION

INTER-SUBSTCoS

ﬂﬁﬂ'uaqﬂnicﬁﬁﬁﬂmﬂuammvﬂﬁﬁ ﬁﬁwiavl,ﬂﬁb Surge Arrester, Insulator, lFauaINNsnUD Digital transformation
GIS (Gas Insulated Substation), MV&LV (medium voltage and low voltage) Mmlkaoillwidesiinaluladfana ﬁﬁ
switchgear panels, Power Transformer, Instrument Transformer (CT&PT), miﬁmmaﬂwﬁﬂﬂiﬂmﬂmﬂ%’uﬂiﬁmmﬁ
Disconnecting Switch wag Power Circuit Breaker LLam@ﬁgﬂﬁ 1 ieldianundeuldouliiuiulasene
A nswasuuasuaziinnududou
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surae Arrester msutator GOry-type franstormer v & LV
Switchgear Panets
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fomorrow
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| yesterday |
-4 & &
’ﬂ!-!ﬂl D=\ a=

few large pawer plants many small power producers

e SN

centralized, mostly national decentralized, ignoring boundaries

=) s
) —Ffo —

based on large power lines and pipelines

including small-scale transmission and regional
supply compensation

IRy

top to bottom both directions

2k it — i X G

passive, only paying active, participating in the system
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Wide area Controller

Primary Equipments
and sensors

Protection Relays
Bay Controllers

F— Merging Units

Digital substation HMI

Ethernet Switches

Monitoring
Optical =
CTs/VTs Switchgear
Control Unit
SUA 2 nanggunuuanialwihaana
|IEC61850 InAlulag@drAryvovantiwwiaina
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Process Bus

I e

Current/Voltage
Transformer

1. %@y Station Level Muvniiduszuy

o o > ] \ Circuit Breaker
FDE1T JVUATEIVDHA ITUINFIUVBI

Bay level uag Station Level

2. 920U Bay Level Judiuaesguneni
muRuuazilosiu lngazsuddeya way
#A9IN15N197U37N Station level lassuAN

Station bus
Process bus

1% ¢ A A o
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%iim Optical Instrument Transformer

(CT&PT) annns@eanseiu Process Bus
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avdsdayaiing Process Bus \Wodeans
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Tugtresndiamaiasegrmans 1iu CAPEX

DIGITIZING THE CONVENTION L

. Transformmg Substatlon design and eqmpment to unlock new business value
o o
Tunnsnnauaail —

LAy OPEX annatANANuLasnnne Safety
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1‘*11Lauamumn'namuvl,wml,wummu
=i & A ' o ~
Wasanasnunlunisneaasisannil
WA LazanUSHMaNe Wiring 521309
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OPEX asad vanede aldanelunis
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SITE SAFETY CHALLENGES
HIGH VOLTAGE HAZARDS

COPPER-BASED MEASUREMENT & CONTROL
Operatars and substation personnel are left xposed to high volags safety
hazards from conditions such as inadvertent apen CT secondary circuits.

SITE SAFETY SOLUTIONS

DIGITIZED SUBSTATION

3. STUUANNUADANYLANTU
~ a a
Wasnninisannisiauais
@ o FIBER OPTIC COMMUNICATIONS
AINNBDILAILUUINUIUNIN LAY - Eliminate high voltage copper lines from entering the relay ro
. ¥ by digitizing all analog data at the source
lda1e Fiber optic WNUNIS
wuanelWuuuaafn nnldie
ANUaeadesag U TR

Tumsfinssgunsniuaznisdes

DIGITAL SIGNALS

o ar

111595N#
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1. https://www.gegridsolutions.com/digitalsubstations/

2. http://www.artec-ingenieria.com/m/16/ge/Distributed Bus_Protection White Paper GEA31951.pdf

3. http://cigre-usnc.org/wp-content/uploads/2017/10/1-Vardan-Harsh-2017_GOTF_Deploying-Digital-Substation.pdf

4. https://assets.new.siemens.com/siemens/assets/api/uuid:f710d888-ce12-417¢-9a6f-b08b0bed44400/version:15659768453/2017-09-
artikel-digital-substation-unterweger-ew-en.pdf

5. https://new.siemens.com/global/en/products/energy/topics/digital-substation.html

6. http://www02.abb.com/global/seitp/seitp202.nsf/0/906445591007eb60c125803d000d91ac/$file/Digitalization.pdf

7. https://en.wikipedia.org/wiki/Smart_grid
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Background
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INUITBVDINUINGIALATURLAUA (University of QUEENSLAND) 1589 Frequency Response Analysis for Transformer

v
a o o

Winding Condition Monitoring letiniauanisisanuiineldlunisiiassnanisnaaausail

n1sWN 1 Transformer frequency response sensitivity for various conditions

Component Conditions Frequenct Sensitivity (Hz)
Core deformation < 2k
Core
Magnetic core and circuit < 10k
Deformation within the main or top winding 20k to 400k
Movement of the main and top winding 400k to 1M
Bulk winding movement between windings and clamping structure 2k to 20 k
Axial deformmation of each single winding > 400k
Disc space variation > 100k
> 50k
Main winding Radial deformation or movement > 100k
5k to 500k
> 200k
Shorted turns < 2k
< 10k
> 500k
Axial displacement
> 100k
Test leads Variations in grounding practices for test lead > 2M
Poor grounding condition at site > 500k
Ground impedance variation 400k to 1M
Others
Residual magnetism < 2k
Bushings > 1M

Interpretation FRA
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MsA 2 A9 WAIUMSIUSBUIRUSUNSIWHDEDS Correlation Coefficient

Correlation Coefficient (CC)
Estimated condition or
Comparison between Comparison between
suggestion
other phases or sister unit similar winding responses
Good 0.95 to 1.00 0.98 to 1.00
Marginal 0.90 to 0.94 0.96 to 0.97
Investigate Less than 0.90 Less than 0.96
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1. Length of leads AINNYNVDIRNLNATBY

2. Voltage of test source usssulwinfinaaau

3. Poor grounding of bushing flange NN5AREYAUIBINTNENEA Bushing
e
Poor connections of test lead n1sAaaenaaavluf

5. Poor connections of short-circuit jumpers N1SAVENYRAIIAITNAROU
Pnsoutadlain

6. Influence of core ground BnswWaaad Core Ground

7. Influence of not-under-test winding configuration (floating, grounded,

open/closed delta, etc.) a‘ﬂﬁwa’a’]ﬂ‘?;m“ma’mmﬂﬁmmaau

8. Influence of tap-changer position and
previous position BNTWAINNAILAU
tap-changer wazfuvlsneunihinagey

9. Influence of insulating fluid nswaann
hunsiouras

10. Influence of temperature aNTWAIN
RIVRFY

11. Connection arrangements RREIRGELY
N19ADNITNARDL

12. Core magnetization NAYDIUNLLLAAN
lunnuman

13.Bad test technique lufmaiialunns
NAFDU
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Do ItYourseIf.

Core Magnetization

PINWNUMAANA Flux NA199INN1sNaaaL DC Winding resistance wazvinnaaay FRA lagluls Demagnetization
wnuwan azinlinisnaaey FRA Renaiald uandldfonsinmanaias 2 39azinnuuanmeanns Wnansias 1 ha
fn1sneaey FRA feunaaey DC Winding resistance é’aifuv;nﬂ%mﬂﬁwLﬁuﬁmmma‘u FRA ¥iadN1SNAday
DC Winding resistance #83911n15 Demagnetization Lmumﬁnnﬂﬂ%ﬂﬁaumaau FRA %a931nAAUN15Laaz AT
NANARDUNAUNIAINIINANIELAT 3

T T T T
s [——

0) HV before DC Resistance

e IV after DC Resistance
J Magnetisation

fi® @ HV alter Demagnetisation

Core magnetisation

€ HV petors OC Resztance: _— € HV ater DC Reais magnetizanon

© v e Demagneccaton —

FUA 5 wamsAsuIladRiAATININUIKEND Flux AnFa

£ = o = o Qs L o Qs 1
aanale concept Tunisnarsarifaseusanansenulunisnagay FRA waduaddutisuzasy wunulud
luaduniiasy O

o0 .o [ 1‘ '

Voyad oy

1. http: //www.cigre.org

2. The University of Queensland in 2015 Frequency Response Analysis for Transformer Winding Condition Monitoring: Mohd Fairouz Bin
Mohd Yousof
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TIRATHAI

March 17, 2020

of the Republic of the Union of Myanmar

Your Excellency,

I am the editor of Tirathai Journal, the journal of Tirathai Public Company Limited, a
manufacturer of transformer in Thailand. The journal is one of our corporate social
responsibility activities distributed to the community with free of charge.

As we are going to write a documentary about the three pagodas we would appreciate it
if you have some of your historical knowledgeable personnel clarify me where is the place
of the three pagodas where both of our countries used to use as a military path in history.
Is the above place located somewhere by the Pak Kreung Tho River (m.itfﬁmnm'%'ada)
near Payatongsu ?

The place named 'Three Pagodas® was mentioned in both of our national chronicles,
Hmannan Mahayazawindawgi and Rattanakosin Chronicles attached herewith.

We look forward to your response. Your kind support would be appreciated.
Yours sincerely,

Narongrit Sriratanobhas

Roichaksaam Consultants

Editor, Tirathai Journal

roichaksaam@agmail.com
081-3755955

5161 ) 4 SaagnmwnTaunwy duawking dwnadias Sawinmm s sinis 10280
ns. 081 3755085
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