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Big Plcture of AMI Data Applications and Big Data Platform Analytics
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Abstract

Taipower has fimshed the deployment of high-voltage AMI (Advanced Metering
Infrastructure) since 2013 and 1s contimung the deployment of low-voltage AMI according to the
planned schedule. With the advancement mn the analytical capability of AMI data, people are
increasingly interested mn its applications. Although different sections within Taipower had done
various analysis of their own for thewr umque purposes, the lack of integration was still an 1ssue
that has to be addressed. Recently, Taipower has started to organize all the on-going applications
and the others which are still at the planming stage. Tlus paper 1s intended to infroduce the planned
AMI deployment in Taiwan, the system structure, the big picture of AMI data applications, and the
big data supportive platform in Taipower.
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Smart Meter and Home Client Integration of the 1000 Household Demonstration Program
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Abstract

In accordance with the instruction of Executive Yuan, Tarwan Power Company (Taipower)
was required to complete a total of 1000 field trials on AMI installations of household power users
- imncluding both “Route A™ and “Route B - before the end of 2017. The purpose of these trials 15
that the real-time energy consumption information from the meters can be presented to home users
instantly. This 1s expected to mcrease the benefit of AMI utilization and change the user’s energy
usage behavior to enhance the energy-saving benefits.

The project mncludes the survey of the latest Route B communication technology development
trends, the interface between Route B and homes, development of AMI Route B field tnial system -
includmg Route B commumication module physical layer, utilization protocol, and meter
information content which will be transferred to Meter Gateway at home. Finally, the study wall
evaluate the results of these field trials, and will provide a practical enhancement mechanism and
suggestions for Taipower’s future reference.

R #EEE (Key Words) @ 2iEsgs ALt sy (Advanced Metering Infrastructure, AMI) ~ %FE£EE4E(Smart
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An Authorization Mechanism Based on OAuth 2.0 for AMI Route B Meter Key
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Abstract

With the increasmng shortages of fossil energy in the world, governments worldwide are
seeking not only new alfernative energy but also promoting various energy-saving measures
among the public, expecting to turn energy-saving and carbon-reduction efforts info a national
activities. The most intutive way to enable people to mcorporate energy-saving habits into their
daily life 1s to enable people to instantly keep track of their electricity usage mformation
Therefore, the existing power system must undertake a series of mmovations, mncluding the
informatization, automation and intellectualization of the power grids. These changes will create
new 1ssues related to the utilization of smart grid. The major feature of the smart grid 15 that people
can obtain their real-time electricity consumption information through smart meters in the smart
orid. But the leakage of real-time electricity information will likely involve mfringement of the
users’ privacy and even be harmful, to some extent, to the normal lives and property of users. To
reduce the risk of leakage of personal imformation, we design a secunity-ensurmg mechanism
based on OAuth 2.0 for AMI and HEMS and allow users to participate in the security mechanism
through getting its authorization by using a meter private key.

BB S 5E] (Key Words) @ 272849 (Smart Grid) ~ 272285 (Smart Meter) ~ BAHZHE 2.0 (OAuth 2.0) ~ 4
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The Application of AMI Data in Electricity Retail Business and Customer Services
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Abstract

With the market of power mdustry in Tarwan moving toward liberalization, Taipower 1s
going to face a lot of challenges — such as power refailing market competition and energy
utilization transformation. In the future, when users have the right to choose a retailer to purchase
electricity, utilities need to provide competitive epergy pricing programs, with the customer
services becoming more and more important. In the light of the above, this study collected
relevant experiences about the challenges that the electricity retailers of foreign counfries have
faced, and about how they optinuzed theiwr business and provided better customer services.
Besides, thus study provides useful information to help Taipower enhance 1ts competitiveness in
the future.

B (Key Words) : ZEiH(Retail Market) - #8527 (Retail Business) ~ i F Bi{EE T
(Customer Relationship Management) ~ fil{E iz 75 (Value-added Service) °
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The Study on using AMI Data to Identify Utility's Target Customers
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Abstract

Electricity market iberalization has already become a global trend in the development of the
power industry. With the progress of electricity liberalization, it 1s expected that there will be
more and more competitors joimung the power market. Under thus situation, the electricity users
will have a night to choose their electricity suppliers, making power ufilities worry about the
possibility of losing their customers. In order to secure the primary customers, the study applied
the AMI data and to establish the analysis procedures for the targeted customer. By use of the
cluster analysis, along with use of RRMSE and analysis of the scale of electricity utilization, this
study aims to categorize the different users, collect their information and keep track of each
customer's characters and electricity usage type. Utilities can apply all this information obtamed to
screen out their customers and then to establish a list of most valuable customers who 1s expected
to make a major contnibution to the company Therefore utilities can establish the optimal
operation strategy, secure the major customers and figure out the best way to purchase power from

outside sources.

BRFEEE (Key Words) : 2 (ki (Electricity Liberalization) ~ /3 €588 ¥ (Utility) G s 7 Eapb 2%
(Advanced Metering Infrastructure, AMI) ~ ££#£ 5547 (Cluster Analysis) ~ FH¥f$5) /515 % 7= (Related Root Mean
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The Estimation of Potential Demand Reduction for High-Voltage Users to Participate in Demand

Response by Using AMI Data
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Abstract

It 1s very helpful to estimate the potential of power user’s demand reduction for recruiting
new users to participate in demand response program and for Tarwan Power Company and user’s
aggregator. It can be used as not only in the preliminary estimation of new users who are likely
to participate in demand response program but also in the prelinunary reliability estimation of
aggregated users. In thus study, the SVR algonthm is used to estimate the potenfial demand
reduction for ligh-voltage users to participate in demand response. At first, the users of each
industry are clustered by daily load pattern using k-means algorithm And then the users™ AMI
history data are used for demand reduction estimation model training. Finally, the SVR model 15
verified by conducting field mterviews among users.
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Estimating Demand Response Potentlal with AMI Data
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Abstract

In accordance with the instruction of the government’s “General Inspection Group for Power
System,” the Executive Yuan required Taipower to carefully review the performance of Demand
Response(DR) programs, and to proceed to conduct the investigation and feasibility of DR’s
potential, The purpose of this study is to fully understand the future potential, coordinate to the
ways of executing load reduction in various industries and to encourage customers to participate in
the DR programs. Therefore, our research conducted a survey on the characteristics of large users'
electricity consumption to understand their basic characteristics, methods of peak load reduction,
and their willingness to participate in the DR program.

The 2,500 high voltage and UHV power users are sampled from targeted customers, and are
classified into four sub-groups: large users' of electricity (approximately 600 customers with
contract capacity over SMW), non-large users of electricity who participated in the current DR
programs, highly potential users of DR programs, and other potential users of DR programs. The
survey items are comprised of load patterns, potential reduction of energy consumption, and
reduction methods. The analysis is conducted by using the result of survey and integrates with
power consumption data from AMI and NBS. Our research collects market research questionnaires,
coupled with the use of external data from Taipower's existing smart meter system, new billing
system, DR database system, and temperatures, revenue index and production index. Apart from the
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traditional statistical analysis or engineering model construction methods, the machine learning and
in-depth learning methods are applied in building models for evaluation of potential of DR program
customers and load reduction, and can thereby estimate the DR program participation rates as well
as its load reduction potential for our customers.

FE#EER(Key Words) @ 228X fE(Demand Response) ~ #3875 (Questionnaire) ~ ZyEEEEFR3HF 247
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The International Development of AMI System and Dedicated Power-User’s Account Service of Electricity

Retail Supplier
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Abstract

For the purpose of achieving the goal of energy conservation and promotmng the the
transformation towards utilization of low-carbon energy, Tartwan Power Company has completed
the construction of smart meters for all users of high-voltage and about 200,000 low-voltage users
m compliance with the government’s Advanced Metening Infrastructure( AMT) policies. Compared
with traditional electric meters, smart meters have many benefits. Aside from the cost-saving from
reducimg the need for onsite meter readings, the accumulated real-time electricity consumption
records also have great potential for value-added application services.

In addition, according to the amendment of the “Electricity Act” which pronmlated on
January 26, 2017, the national approach to the deregulation of electricity market includes the
adoption of a principle of “Green Energy First™ by first opeming up the markets for renewable
energy electricity. Faced with the deregulation progress of the retail electricity market, Taiwan
Power Company will mewvitably be challenged by more and more market participants and
competitors. Therefore, making efforts to improve the quality of customer services and to develop
services which can fully meet customers’ needs are the company’s top management priorities. Our
study 15 infended to analyze the linutations of current the customer services of Taipower Company
and to provide suggestions for the development of viable approaches to the use of “Dedicated
Power-User’s Account,” which will be evaluated with making reference to the development trends
and related experiences in the developed countries regarding the smart meter and the function of
the “Dedicated Power- User’s Account™.

FR S aE (Key Words) : #r{L(Digitalization) - % £ 8 3 (AMI) ~ F 5 R 7% 55 0% (Customer  Service
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Analyze on the Load Reducing Prosperities of the Participants of Demand Bidding Program through

AMI Data
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Abstract

Demand Response (DR} 15 a program to provide an opporfumty for consumers to reduce or
shift their electricity usage duning peak peniods by giving rewards or mcentives. DR 1s a scheme
where consumers can directly participant in demand management. When participants shift the load
from one tume to another, the load may take place in the off-peak period of the event day, or take
place on the day before or after the event day — which would increase the difficulty in forecasting
the loads. This study aims to cluster the load profiles of the demand bidding event days and
analyze the property of each clustering group. We design the load curve of each event day for a
user who participants in the demand bidding program. This curve is the result of the difference per
15 nunutes between the event day and customer baseline load (CBL). We use the Self-Orgamzing
Maps (SOM) method to cluster the load curves of those participants. In this thesis, we only focus
on four industry groups: steel, o1l, cement and pulp industres.

BB $ 55 (Key Words) : %58 )7 8 (Demand Response) + 75 & #%{E (Demand Bidding) + &> #7 (Data
Analysis) ~ 5 HeH @7 i 48 Es (Self-Organizing Maps)
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Analysis of Low Tension Customer Demand for Time-of-use Tariffs
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Abstract

In Tarwan, the power consumption of the country continues to grow year after year, with peak
load appearnng m summer. An effective techmque - known as Demand Side Management (DSM) —
has been used by Taipower to encourage end consumers to use electricity in a more efficient way.
Taipower company has implemented some Demand Response Imitiatives such as “Time-Of-Use
Programs™ and “Summer-Season Electricity Pricing Scheme”. In addition, Taipower 1s planmng
that the deployment of the low voltage AMI will reach a goal of 3 nullion units by 2024. The data
gathered from the smart meters can be used to provide better understanding of end customer
behavior and facilitate segmentation of residential customers precisely. This study aims to use
relevant data gathered from the smart meters | like residential load curve profile, ljp deliver the
useful message at the night time to the farget customers effectively - which 1s expected to be
beneficial to the management of peak load power consumption.

6 #85R] (Key Words) | %5888 55 Ho 72y (Automated Metering Infrastructure, AMI) ~ 25 3R A& 5 (Demand
Side Management, DSM) -~ BA7Z B {E 47 E£(Customer Segmentation) ~ FH = 77 &£ E51(Customer Engagement) -
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