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AMI Deployment

Smart Meter Rollout Plan =

Following Taiwan Government Smart Grid Planning

2013 - 2018 2019 - 2020 20215F - 2024 2025 - 2030

Industrial meters has all deployed

Syst Upgrade System :
ystem P9 y in the year of 2013.

Construction 2G to 4G Enhancement

Strategy Area Usage Area Usage Area Usage Area Usage
900KWH 700KWH 500KWH 400KWH
Commercial - 200K SMiretars 6M meters
Residential Target Meters TM meters

230K
Meters

60% 63% 69% 81% 80/20 Rule

; @ czEniE

1.09M meters The year of 2035 will be all deployed.
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Taiwan AMI Architecture

AMI Architecture in Taiwan =

b || TPC IT/OT Systems

f P3

v '\,\ P4 _ /\I‘
Home
Gateway

TaiSEIA

P1: IEC 62056 (DLMS/COSEM)

P2: IEC 62056 HDLC

P3: Open Standard(4G ~ NBIOT ~ RF..))
Route A Route B pyg: T3iSEIA(CNS 16014)

Module Module P5: CNS 15593

P6: IEC 61968(CIM)

______________________________________________________________

\ Billing System
Control Center OMS System

ADMS System
MDMS _[** bgrMS System

R “{ Route A
— P5 \‘tP—l— (s
Portable]---- | Metering /i -~ P9 K . I
Device ; e \ !
L R e Thelt Mobile APP System
Route B_ y,

r P6 N Big Data Platform

Key Features :

1.IEC Standard
2.Plugable module
3.Avoid Vendor Lock-in
4.Support Smart Home
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Taiwan AMI Architecture

Connects HEMS with Smart Meter =

1
Latest 4 hours ahead profile | ﬁle per minutes
- . e B
______ : I HEMS
ITaupower Portall Tatpovier AP Cloud HEMS APP
1 I| Server

TPC |, B I h
DMZ : nTr " I 4:4'/
|

AP

-

¢ .J

\

H«—»I Wi“
Route A Route B

MDMS  Headend I Smart appliances
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Taiwan AMI Architecture

Local AMI Vendors in Taiwan =

ﬂ — The Most complex integration !

%30 39629 & * "- DA 2 oW
«m Smart Meter |:> -\@ : @ == s ] (3 5K
- VAV (?

UnG

archmeter THRET FREFREIEL
" A

WH?AP r E.' 1
=== Communication |:> U é’l)l v — F E I EOEEA- T
i _ =15 T - T4E - BT
s EF%'%‘{% Eg
unghwa lelecom

A ‘=
" Information |:> FET SIEMENS

Pystem =g el mzee

ChunghwaTelecom

im )
“'n

—— BT B AT~ > ———
5

2
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Taiwan AMI Architecture

Taiwan AMI Performance —J

Communication System E _coll]
Smart meter T T ‘
’ i Control Center
(—“_ij Route A \‘Q ,i._
L) <> Headend |« 75 >» MDMS
Portable e j/\_}Metermg ! ’::PZ.:) i
Device | - wiet N l _____________________________________________________________ )
\_ )
Meter reliability Communication Billing Cycle
Rate Success Rate Success Rate
99.31% 97.3% 99.19%

(Under 97.3% )

P.S : How to improve PKl index ?
How to increase AMI benefits ?

7EN) O EE /NS
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Taiwan AMI Architecture

Taiwan AMI Communication Architecture &=

P6
SEEEn Interface[SOA Enterprise}
VY Service Bus

" Webservice I

MDMS

RFDCU  PLC DCU

'DCUl/

RF Mesh : 70%
NBIOT : 25%
Others : 5%

P.S : 1% without communication(people reject repeaters)

BEEEAERaERE 8




Next Generation AMI System

Next Generation Smart Meter Functions

(wows
MDMS HES

DCU

DLMS
Client

P2

Highlights :

1.Route A/B Bidirectional data exchange

2.Bluetooth

3.Temperature Sensor
4.Public Key Infrastructure(PKI)
5.High Density V/I/P/Q Monitoring

/" HAN I

)
TaiSEIA

DLMS Meter )
| Client Gateway]:—_:[ A )

A

Tranfering TM
by FAN

T™M?2

> M-Bus

T™M1

Ty

Send TM1 data to Gateway
Send TM2 data to Hes

TM1/TM2

\!

/—\
7N
¥

Gateway
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Next Generation AMI System

Next Generation AMI Communication B
Medium Voltage(11.4kV/22.8KV) BPLC Pilot

L1 — L2 — L3
There are 5 PLC Stations connected: M <

R

4 / ) %’%_ HF 8
ERTERE |
M/

. #1238
At EIAE Station1 Station2 Distance

M L1 180m

L1 L2 150m

L2 L3 200m <

M R 380m Difficult Communication

In Basement

BEEEAERaERE 10



Next Generation AMI System

Next Generation AMI Communication_ =

» Internet

One Year pilot

¥

The communication
is perfectly stable !

(No fault occurs)

>
B 1

Monitoring Power
Dispatching Room

PLC Master Site
(No Camera)

P Taghlame alue Result raghlame e Result aghlame ™ Result
e T —— A —
Good im.mm. 15. (Good PM04.Vin_avg 229133 Good PM04 Vin_svg 229133 Good
lGood PMOAVIwE 0 ;Good PMOAYILavg 0 Good PMMVLavg 0 ‘Good
oot BLee gosd 14 Lo Goct | LTI e
oo PM04 Freq 5005 Good PMO4 Frug 005 Good . PMO4 Fing 005 Good
— nem - o ¢ - PLC Master Site e & &
lGood [PMotker et 0 Good EMO4 kvar_ot Good PMOkvar bt 0 Good
Good B;ﬂlllzgl_ o | M EMO4 EYA 1ot 0 Good PM04 kYA _ot L] Good
o s e e (No Sensors)  mxifs &
X 1 Good MDA kWh 001 Good ML KWR 0005 Good PMO4 KWK 0005 Good
o . PMO4 kvash 0 Good |EMD4 kvash Good PMOS kvarh Good P04 kvarh 0 Good
M o n Ito rl n g Vo Ita g e POKVAR 0O Good [EMD4 kY AR 001 Good PMO4RYAR 0005 Good PMO4 KVAR 0005 Good

& Current data
per minutes

BEEEAERaERE 1



Next Generation AMI System

Next Generation AMI Communication B

HENKRAEES X+ o

- X
“~ C @ localhost b4 g a REEF

Chiayi City BPLC Demo System

CUE PN
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The Roadmap of AMI Big Data Angglg;tgﬁpsp'icai;sjs

At present Development in the future

.gevglop Energy-Saving Demand | [ ASchool ADR Program | [mDevelop residential ADR | [ #HEMS Service |
ervice 3 =
@ Piamote st EENMS Manage [AAggregator promoting ]
TOU | AIndustry real time pricing ][IEV Charging pricing ] [OLOW voltage peak variable ] APP EMS

@®Develop New TOU Rates > Rates ANew TOU pricing ) electricity price

| ASmart Stree light pricing |
.Erot\{qlcde tQVer Usage Customer| [ AEnhance Taipower Apps || mNIALM Analysis )

otification : —
®Visualize Power Usage Service | [ aSmart Home Monitoring |
: AMI | Alnstant moving settlement with APP |

9 Auto Metering > Metering| | A Remote cut off power |

:ﬁtgﬁqyoi\e/ Scrr:]aaglgtgrer\e/ltcl)igit Smart [AStudy G2V&V2G Charging techs ] [ HETest utility-scale MicroGrid ]

@Build utility-scale MicroGrid App (A Promote Smart Streetlight |

@®Reduce Power Loss - moptimize Distribution #Develop Distribution
®Visualize voltage variatior> m | Aimprove 3-phase unbalance ][ Trgnsformer Capacity J [Transformer CBM Maintenance

@AMI Outage eventto OMS> |C0ntro|| [ A Construct ADMS ] [IUse AMI Data to run advanced functions ]

@®Predict PV power output > [':Iggg{ﬁ%e PV prediction ][luse AMI for predicting | [ #Enhance GEMS System |

Accelerate Deployment

started in

2017 2024

2024 2025 2026 2027 2030
@3.2 million @®Goal: 5 million @®Goal: 7 million

“ N = AN
RS REEE EAEAE - W AERARE
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Big Data Applications

Pilot project of ADR for residential and @

commercial customers

EEIT5dCombined with low-voltage AMI deployment, demand response is pushed to small
residential and commercial users °

Result A total of 2,319 households and 4,341 devices participated in the ADR trial. During
the pilot testing period, ADR was executed 38 times, saving a total of 15,000 kWh of

electricity.
ADR Aggregators 2024 July 22 . .
ADR =8 R ERFERS Control Testing Executlng time
; BIIIE Panasonic  TECO r <. X0 . ~ . 933.60
1 E Signal et 7™ Signal 19:30-20:30-m
ULTRON | 800

4 Hymen || @oooeg
Taipower |1,644 home applianees
ADR Da— ,
Platform USIng AMI prOfIIe to caICUIate performance 40000:00 04:00 08:00 12:00 16:00 20:00 24:00

EERERENAERE 4



Big Data Applications

The Al analysis model has been under development since 3 years ago

Estimate home appliances usage(%)

Input Output \ / =T S
Questionnaire Percentage [ iI =
e . I [I<1]
Profile House Al Model 53% 4% 10% 8% 25%
memmmmm a1 * Subscribers : - Satisfication : 90.3%
. . 39,795 (2025 Apr) (2025 March Survey )
APPSY .o Comparing with your * Using this service can
& neighbourhoods promote energy-saving

awareness : 5.4%
. BENAT]



Feeder branch fault prediction

(OMS)
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Service Transformer with AMI Outage Events

Predict Fault location

o

BEEEAERaERE 16

Outage Management System 1.0MS will receive outage events from

smart meter and combine with call-
center tickets from customers.

2.0MS will draw colors to identify fault

branch segment and support operator
to make a good dispatching decision.

\ 4

By using AMI outage events,
OMS can help feeder operators
quickly identify fault segment

and reduce repairing time.

Big Data Applications

()



Big Data Applications

Developing CBM of Service Transformer Mainteance  [m

The Healthy(Fault Risk) Map Overloading prediction & Alarm

ERERRFRFERE  2ERERERENGISHT

g BaEWy (OEWEE pp———

e E
[
. -]
o

wie — ," S ('S va .'
Risk Factor : -~ : :
Service Transformer Type AR
History Outage Event Data é
Manufacturing Date St
Deploying Date o .-'}@.?-
Manufacturer Paig 1
Service Transformer Profile i - e

8 e
Decision Tree B : -
Anafysis ﬁ > Fault Risk e e
Predict distribution Transformer profile with AMI data

/7\\
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ERmaEERAEES 17 2 R=¥-F-PIVNC]

a0



Big Data Applications

Feeder Visualization Platform Development &

Supporting to develop Grid AMI applications : FVIP System
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Power Flow Visualization
BEERBAEENEERE

Key Features :

B6627THAOS x k3 * x B6526GBSY
T WEERKE0% T SEEPESesHR
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+
s

N-1 reporting(Switching order suggestion)
18

1.FVIP system Successfully
integrated with OMS -
ADMS & AMI System
2.Distribution power big
data analysis platform
3.Providing Web-based
Single-sign on portal for
feeder operator, maintenance
crews and planner.

¥

 Analyze Power loss
« Detect Electricity Theft
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