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A Plan to Improve the Intelligent Operator Training Simulator
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Abstract

To improve power system dispatchers’ skills, Power Supply Department of Taiwan Power
Company entrusted a research project titled “the Intelligent Operator Training Simulator (OTS)" in
2012. In this research, we chose Yang-ming Primary Substation as the demonstration site to
develop, introduce Web-Based technologies, and used Python grammar and PSS/E, a simulation
software commonly used by electric utilities, to link to and interact with a newly developed web
version simulation system, to replace the previous Supervisory Control and Data Acquisition
(SCADA) based model.

Due to the effort of this research, the number of users has increased from original 20 to more
than 60 persons today, and the new system has been well integrated with the company’s existing
single sign-on (SSO) mechanism. Along with efficiency improvement, the new system provides
users an operating environment with convenient and friendly services to enhance the effectiveness

of training.

BE 82 EE (Key Words) © J/E 2 5 245 (0TS) » &kl H 8BS 7 2,45 (SCADA) ~ Bi—% A (SSO) ~
445 {E(Web-based) °

*RHITE A A PR F)

*k L BT ) N E] k2 A FF R BT
RALBE A NANMEEEFETHER
****A/?&%ﬁ/\ﬂﬁfzxggiéﬁé‘:P'L\ @[\%%@ﬁ



TEHFEI LN ATR IARF AR

Developing the Energy Management System for Electrical Street Sweepers

i e e & i i
Lin, Jeng-Chyan Lin, Ming-Chang Lin, You Lin, Wei-Jie

Ho o B AT SO L 5 A
Lin, Cheng-Xian Xu, Jing-Zhi Zhang, You-Hao Chang, Chih-Chieh

m E

BB A A S S0 H S AH B B B A A ke o 1T BRI AE A (5 R AR T
A RE B B B Y N PH LR A — B R R R SN R D - B T RE R A
TREERNE - AGw LB 5% —RE RS B AR L R - 200 By 30kWh BYBEAGEAE 287
Gateway ~ Sl 5 280 = (EH 7 - BAGERE S 400 H B TT4HA<HY 15kWh BEIIEAH 2 H PRI
T A Ak 30kWh HYERIAH R ET s (E A > 0 B TiT Ay iU P SR B e AR R
i R A A P R - (EAE TC SRR B AR AT A S R e B H A M TE » SAME T Gateway fi
FI CAN BUS #$2Uy 2 S e AR - FEHE 4G QMR E e X 2 BiniE Va7
BB o pONIEES RIS R 1 i P ey FE S B e SR M O A U R DU R A A AE R
ER N B NHE A A — 2 > BEEEN A RIGBUR R E > g s 7
B A A & 30kWh IR & -

Abstract

Energy Management System (EMS) is indispensable for electrical street sweepers to avoid
over charging/discharging their Lithium iron cells. Moreover, problems such as internal resistance
and capacity difference may reduce the endurance of the cells of vehicles; when not properly
managed, may even cause serious damages to the cell modules. To solve these problems, we
developed an EMS composed of 30 kWh battery storage system (BSS), smart gateway, and cloud
monitoring system, to serve as the power source of the sweepers, The said BSS is managed by a
self-developed battery management system (BMS), featured with a comprehensive built-in balance
system, capable to handle imbalances within the modules to ensure that all cells can be fully
charged and no overcharging any of them. As for the smart gateway, it may transmit real-time data

of the battery modules to a self-developed real-time cloud monitoring system.
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Integrated Research of Application Requirements of Fault Indicator Systems

Distribution Network
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Abstract

To cope with government policies, Taiwan Power Company (TPC) has been dedicated to
developing electric Internet of Things (IoT) and big data analysis. Let alone mass deployment of
smart metering infrastructure, the company has also been struggling to reduce the frequency and
duration of unexpected power outages. To achieve these goals, infrastructure upgrades as follows are
urgently needed and indispensable: distribution network monitoring systems, such as advanced
distribution management system (ADMS), feeder terminal equipment (FTU), and fault circuit
indicator (FCI), which helps to improve and modernize the distribution management system and grid
integration. Take FCI as an example, it can contribute in many ways, such as accident analysis and
disconnection judgment, improving power supply quality, and reducing the average power recovery
time.

Consequently, through the exploration of role-positioning, systematic requirement, and protocol

interface crucial for system integration, this research makes contributions to enhancing FCI system
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integration, both traditional FCI and novel type FCI, and promoting industrial development, system

integration, management of operation and maintenance.
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LSTM-based Transformer Operating Data Preprocessing
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Abstract

The purpose of this study is to identify the most suitable data preprocessing method to deal with
the missing values of the operating data of electrical power transformers (EPTs). In this study, five
imputation models, namely statistical methods, interpolation method, algorithms, linear regression
imputation and neural network prediction imputation method, are compared to figure out which is

nearest to the real situation and least affected by the operating status and missing EPT values.

At the first stage, we evaluate the errors between imputation results and original data. At the
second stage, we utilize the imputation results to train the Long Short Term Memory model (LSTM)
to deep learn the operating statuses of EPTs, and prediction errors are used to verify to what extent
the imputation methods may be affected. The empirical results of this project show that LSTM model

is the best choice for real data simulation.
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Risk Assessment of PV Systems’ Cyber Security
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Abstract

This research focuses on several issues related to risk assessment of photovoltaic (PV) systems,
e.g., cyber attacks in the energy sector, industrial control system (ICS) security & risk assessments,
technical & environmental analysis of PV systems, threat modeling, vulnerability testing, penetration
testing and impact analysis, cyber security risk assessment and training, among others. Besides, in
this research we develop an Intrusion Detection System (IDS) to analyze as well as respond to cyber
attacks, inside and outside PV system networks. From this study, we have created risk assessment
procedures and guidelines for PV systems and IDS. This research accentuates the importance of cyber
security for renewable/green energies in Taiwan, and its results may serve as reference for solar

power plants and other Taipower’s industrial control applications.
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Simulation, Updating and Improvement of the Evacuation Plan Associated with NPP

Emergency Planning Zone
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Abstract

On the basis of a report titled “Evacuation Plan and Simulation in Nuclear Power Plant
Emergency Planning Zone” (2017), this project aims to serve as preliminaries of the simulation,
updating and improvement of the evacuation plan of the nuclear power plants (NPPs) in Taiwan,
focusing on roadway networks within the areas of 8 kilometers and 8 to 16 kilometers radii of the
Emergency Planning Zone (EPZ). In addition, to meet the requirement of the regulatory authority,
this project investigates six roadways, under planning or construction, namely Sanzhi-Beitou
Highway, Wanli-Shuangxi Tunnel, Wanli-Ruifang Expressway, the extention of National Highway
No. 3, Tamkang Bridge, and Tambei Expressway, to collect relevant data to simulate and analyze

the potential benefits of the emergency evacuation plan and risks exposed to complex disasters.
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Engineering Specifications of Developing a Gamma Camera for Radioactive Hot-spot Imaging
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Abstract

To cope with the regulations of radiological safety control aiming at decommissioning and
dismantling (D&D) activities of nuclear facilities, a purpose-derived gamma camera will be needed
to deal with four main anticipated tasks, namely jar/box classification, field survey and evaluation,
exemption/clearance measurement and structural surface hot-spot survey. Therefore, this project
aims to design a gamma camera to accomplish the aforesaid D&D tasks. The hardware engineering
specifications and parameters, obtained from a previous research, play a key role for the success of
camera development. Therefore, they are documented to serve as an instruction for follow-up
practices. The evaluation of expected performances, based on imaging physics and hardware
engineering specifications, shows that the resultant camera may offer better imaging performances
than the reference system GUALI. The images from the feasibility study also show that the resultant
camera is capable of fulfilling the afore-mentioned D&D tasks, such as imaging and/or detecting

low (specific) activity contaminants.
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