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IEC 61850是智慧電網重要核心標準之一
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一、IEC 61850
標準發展現況
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已公布之IEC 61850 (1/2)
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標準及出版年份 標題
IEC TR 61850-1:2013 Introduction and overview

IEC TS 61850-2:2003
Communication networks and systems in substations - Part 
2: Glossary

IEC 61850-3:2013 General requirements
IEC 61850-4:2011 System and project management

IEC 61850-5:2013 
Communication requirements for functions and device 
models

IEC 61850-
6:2009/AMD1:2018 
Amendment 1

Configuration description language for communication in 
power utility automation systems related to IEDs

IEC 61850-8-1:2011
Specific communication service mapping (SCSM) - Mappings 
to MMS (ISO 9506-1 and ISO 9506-2) and to ISO/IEC 8802-3

IEC 61850-9-2:2011
Specific communication service mapping (SCSM) - Sampled 
values over      ISO/IEC8802-3

IEC/IEEE 61850-9-3:2016 Precision time protocol profile for power utility automation
IEC 61850-10:2012 Conformance testing

一、IEC 61850
標準發展現況
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已公布之IEC 61850 (2/2)
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標準及出版年份 標題
IEC 61850-7-1:2011 Basic communication structure - Principles and models

IEC 61850-7-2:2010
Basic information and communication structure - Abstract communication service 
interface (ACSI)

IEC 61850-7-3:2010 Basic communication structure - Common data classes

IEC 61850-7-4:2010 
Basic communication structure - Compatible logical node classes and data object 
classes

IEC TS 61850-7-7:2018 Machine-processable format of IEC 61850-related data models for tools
IEC 61850-7-420:2009 Basic communication structure - Distributed energy resources logical nodes

IEC TR 61850-7-500:2017
Basic information and communication structure - Use of logical nodes for 
modeling application functions and related concepts and guidelines for 
substations

IEC TR 61850-7-510:2012
Basic communication structure - Hydroelectric power plants - Modelling concepts 
and guidelines

IEC 61850-7-
410:2012/AMD1:2015

Basic communication structure - Hydroelectric power plants - Communication for 
monitoring and control

一、IEC 61850
標準發展現況
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已公布之IEC 61850相關TS/TR (1/2)
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90-xxr及出版年份 標題

IEC TS 61850-80-1:2016

Guideline to exchanging information from a CDC-
based data model using IEC60870-5-101 or IEC 
60870-5-104使用IEC60870-5-101或IEC 60870-5-104從
基於CDC的數據模型交換信息的指南

IEC TR 61850-80-3:2015
Mapping to web protocols - Requirements and 
technical choices映射到Web協定 - 要求和技術選擇

IEC TS 61850-80-4:2016
Translation from the COSEM object model (IEC 62056) 
to the IEC 61850 data model從COSEM對像模型（IEC 
62056）到IEC 61850數據模型的轉換

一、IEC 61850
標準發展現況
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已公布之IEC 61850相關TS/TR (2/2)
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90-xxr及出版年份 標題

IEC TR 61850-90-1:2010 Use of IEC 61850 for the communication between substations變電所間的通信

IEC TR 61850-90-2:2016
Using IEC 61850 for communication between substations and control centers變電
所和控制中心之間的通信

IEC TR 61850-90-3:2016
Using IEC 61850 for condition monitoring diagnosis and analysis狀態監測診斷和分
析

IEC TR 61850-90-4:2013 Network engineering guidelines區域網路工程指南

IEC TR 61850-90-5:2012
Use of IEC 61850 to transmit synchro-phasor information according to IEEE 
C37.118根據IEEE C37.118傳輸同步相量資訊

IEC TR 61850-90-6:2018 Use of IEC 61850 for Distribution Automation Systems配電自動化系統的應用

IEC TR 61850-90-7:2013
Object models for power converters in distributed energy resources (DER) systems
分散式能源（DER）系統電力轉換器物件模型

IEC TR 61850-90-8:2016 Object model for E-mobility電動車物件模型

IEC TR 61850-90-10:2017 Models for scheduling排程模型

IEC TR 61850-90-12:2015 Wide area network engineering guidelines廣域網工程指南

IEC TR 61850-90-17:2017 Using IEC 61850 to transmit power quality data傳輸電力品質資訊

一、IEC 61850
標準發展現況
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發展中之IEC 61850相關IS/TS/TR
IEC 61850-7-7: Specification of schema for namespace definition files

IEC 61850-90-11: Methodologies for modeling of logics for IEC 61850 based applications

IEC 61850-90-14: Using IEC 61850 for FACTS data modeling

IEC 61850-90-16: System Management 

IEC 61850-90-18: Alarm handling 

IEC 61850-90-19: Implementation of role based access

IEC 61850-90-20: Guideline for redundant IEDs with IEC 61850

IEC 61850-90-21: Using IEC 61850 for traveling wave fault location systems

IEC 61850-1-2: Guideline for Technical Committees and Working Groups on extending IEC 61850

IEC 61850-7-5: Use of logical nodes to model applications – generic principles

IEC 61850-80-5: Data Conversion between Modbus and IEC 61850

IEC 61850-10-3: Methodologies for testing of functions in IEC 61850 based systems

IEC 61850-7-6: Guideline how to create Basic Application Profiles

IEC 61850-6-100: Guideline for function modeling in SCL for substation automation 

– May include as well standardizing Function / Subfunctions names for SCL

– Similar parts required for other domains

IEC 61850-6-2: Configuration description language extension for HMIs

WG10 Ongoing work 

related to IEC 61850
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IEC 61850-90-9: IEC 61850 object models for electrical energy storage systems

IEC 61850-90-15: IEC 61850 based DER Grid Integration

IEC 61850-8-2: Mapping on Web Services XMPP

IEC 61850-7-420: Preparation of Ed 2 – Add modeling of Grid codes

WG1７ Ongoing work related to IEC 61850

Communication network structure in hydro power plantsIEC 61850-7-410, Amd: Extensions to include models for steam 

and gas turbines WG1８ Ongoing work related to IEC 61850

一、IEC 61850
標準發展現況



Jen-Li Liao, ICT Research Lab

IEC 61850 Ed.2標準之應用範圍與內容
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IEC 61850-90-6

一、IEC 61850
標準發展現況
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新版IEC 61850應用於智慧電網不同領域

Source : Končar – Power Plant and Electric Traction Inc.

IEC 61850 Ed.2 : Communication networks and systems for power utility automation
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一、IEC 61850
標準發展現況
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台電將IEC 核心標準納入智慧電網基礎建設關鍵策略

IEC/TR 62357、61970 、 61968 、 62325、 61850 、 62351 、 62056、 62746 、…
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一、IEC 61850
標準發展現況
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二、DER標準推廣相關議題
美國DER標準相關報告
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發展DER/RE是台灣重要能源政策
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二、DER標準
推廣相關議題
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IEC 61850-8-2(XMPP)  standard for DER are expected 
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DNP / Modbus /OPC are the main Protocols used in Taipower now.

We are considering replaced these legacy ones by XMPP due to the Scalability , Security, 

Compatibility, etc. problems

We would like to use IEC 61850 - 8 - 2(XMPP) as the future standard communication protocol for 

distributed energy resources.

From DNP / 

Modbus to 

XMPP

希望引進符合智慧電網國際標準之IOT技術
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二、DER標準
推廣相關議題
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美國整合DER的各類型“標準”考量方向

©  2015 Electric Power Research Institute, Inc.
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二、DER標準
推廣相關議題
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DER互通之各種不同標準及法規

Source : Distributed Energy Resources 

(DER) Management with IEEE 2030.5™ 

Symposium, 1 November 2016
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IEEE 2030 (Interoperability) 

IEEE 1547 (Interconnection)

二、DER標準
推廣相關議題
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IEC 61850 – Functions and Information Model

©  2015 Electric Power Research Institute, Inc.
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二、DER標準
推廣相關議題
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DER智慧變流器功能分類
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Source : Common Functions for Smart 

Inverters 4th Edition December 2016 - EPRI 

二、DER標準
推廣相關議題
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DER案場 IEC 61850資訊標準與協定
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二、DER標準
推廣相關議題
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EPRI,  June 2018 

Source :UNDERSTANDING DERMS, EPRI, June 2018 
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二、DER標準
推廣相關議題



Jen-Li Liao, ICT Research Lab

EPRI Viewpoints at DERMS
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二、DER標準
推廣相關議題
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Source :UNDERSTANDING DERMS, EPRI, June 2018 

XMPP

Standard Function / Protocol Capability at DERMS Interfaces , EPRI,  June 2018 
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二、DER標準
推廣相關議題
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IEEE Std 1547™-2018範圍
IEEE Standard for Interconnection

and Interoperability of Distributed

Energy Resources with Associated

Electric Power Systems Interfaces

IEEE Std 1547 was the first of a series of standards developed 

by Standards Coordinating Committee 21 on Fuel Cells, 

Photovoltaics, Dispersed Generation, and Energy Storage 

(SCC21) concerning distributed resources interconnection. 

IEEE Std 1547 was amended in 2014 (IEEE Std 1547a™-2014) 

in response to a widely expressed need to make changes to 

subclauses related to voltage regulation, voltage response to

Area EPS abnormal conditions, and frequency response to 

Area EPS abnormal conditions in IEEE Std 1547-2003. The 

additional documents in that series are as follows:

1. IEEE Std 1547.1™ [B17] provides conformance 

test procedures for equipment interconnecting

distributed energy resources (DER) with 

electric power systems (EPS).1

2. IEEE Std 1547.2™ [B18] is an application guide 

for IEEE Std 1547.

3. IEEE Std 1547.3™ [B19] provides guidance for 

monitoring, information exchange, and control 

of DER interconnected with EPS.

4. IEEE Std 1547.4™ [B20] provides guidance for 

design, operation, and integration of 

distributed resource island systems with EPS.

5. IEEE Std 1547.6™ [B21] is a recommended 

practice for interconnecting DER with electric

distribution secondary networks.

6. IEEE Std 1547.7™ [B22] provides guidance for 

conducting distribution impact studies for 

DER interconnection.Electric Power Systems (EPSs)
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二、DER標準
推廣相關議題



Jen-Li Liao, ICT Research Lab
24

The protocol requirements 

set forth in this subclause

apply at the local DER 

communication interface. As 

illustrated in Figure 4, the 

protocols and physical 

layers utilized within 

communication networks 

and within the DER may 

differ according to the 

network architecture and 

technology, and are out of 

scope of this standard.118

IEEE Std 1547™-2018 

Control protocol in/out of 

scope mapping  and  List 

of eligible protocols

美國2018 IEEE 1547 - DER IEC 61850 MMS及XMPP也是選項之一
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二、DER標準
推廣相關議題
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DER/PV IEC 61850-90-7功能協定測試認證
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二、DER標準
推廣相關議題
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PV Function Test Example by SNL
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二、DER標準
推廣相關議題
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二、DER標準推廣相關議題
我國DER標準可參考國際作法相關報告
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我國DER/RE併網標準(法規)…
台電所有相關平行條例涉及調度、輸電、配電、及用戶端
的相關臺電規範

再生能源電能收購作業要點
電業供電線路裝置規則
屋內線路裝置規則
電壓閃爍管制要點
電力系統諧波管制暫行標準
再生能源發電系統調度操作準則
再生能源發電系統即時運轉資料提供及傳送方式原則
再生能源發電設備設置者與電業爭議調解辦法
…
…

Source: 因應再生能源大量推廣之併聯規劃
技術與運轉安全等議題研究nexant.com

再生能源發電業申請直供審查規則
再生能源憑證機制
綠能科技產業創新方案
前瞻基礎建設計畫
再生能源發展條例
…
…

28

二、DER標準
推廣相關議題
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有關綠電轉直供最新法規, 申請程序, 費用組成
台電系規處解答:本公司已公布在如下網站
http://powerwheeling.taipower.com.tw/power
wheeling/

我國DER/RE併網標準(法規)…

未談DER資通訊法規議題
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二、DER標準
推廣相關議題
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用戶再生能源發電系統自用發電設備：11kV以上且躉售電力時

 資料傳送之通訊協定及資料型式：應配合台電公司端之
設備介面方式。

 量測用PT、CT 之準確度：採用0.3級。

1) 發電廠端整廠總量之有效電力瞬間值
(MW) 與每小時有效電力值(MWh)、無效
電力瞬間值(MVAR)與每小時無效電力值
(MVARh)、線路側電壓或匯流排電壓(kV)。
(註2.)

2) 電源線台電變電所端責任分界點之AI點，
如：有效電力瞬間值(MW)、無效電力瞬
間值(MVAR)、電流瞬間值(A)。

3) (電源線台電變電所端責任分界點之DI點，
如：斷路器(C.B)、隔離開關(D.S)、接地
開關(E.S)之CLOSE/OPEN狀態。

4) 發電廠端責任分界點之DI點，如：斷路器
(C.B)、隔離開關(D.S)、接地開關(E.S)之
CLOSE/OPEN狀態。

5) 『再生能源發電系統併聯技術要點』內規
範之責任分界點保護電驛狀態。

 註1.： 11kV以上用戶設置再生能源發電系統自用發電設備且躉
售電力時，僅提供資料(1)、(4)、(5)，如附圖二。

 註2.：若變電所內RTU無法配合MWh、MVARh取樣，則暫由
調度中心監控系統以軟體累計方式提供MWh、MVARh；將來
俟變電所內RTU更換後再配合MWh、MVARh取樣。

 註3.：上列資料均依台電自動化取樣標準取樣。

未談DER標準資訊模型
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二、DER標準
推廣相關議題
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民營再生能源發電系統即時運轉資料傳送方式示意圖

民營再生能源發電廠，
原則上應將各項所需運
轉資料傳送至所屬具
RTU或Local SCADA系
統之台電變電所或發電
廠後再傳送至相關調度
中心，其所增設之各項
資訊設備由民營電廠提
供及維護，由台電變電
所內既設RTU或Local 
SCADA系統提供運轉
資訊之接收介面。

11kV以上用戶設置再
生能源發電系統自用發
電設備且躉售電力時，
應比照民營再生能源發
電廠將即時運轉資料傳
送至本公司。

隱含只接受一種通訊協定
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OpenFMB Framework
二、DER標準
推廣相關議題
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OpenFMB與IEC 61850?
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Source : Open Field Message Bus (OpenFMBTM) Overview, Stuart McCafferty VP, 

EnergyIoT Hitachi Americas, Ltd. Co-Chair, SGIP OpenFMB Priority Action Plan 

二、DER標準
推廣相關議題
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三、XMPP先導應用案例
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SA與DER在SG應用上比較
三、XMPP先
導應用案例
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目前IEC 61850-80-3 (TR)已公布
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三、XMPP先
導應用案例
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IEC 61850-8-2 (IS)將公布

IEC 61850-8-2有助於分散式能源資訊廣泛應用在
電力管理及需量反映上。此部分(Part)標準誕生後，
將加速再生能源資通訊在多領域複雜的智慧電網系
統上應用之實現。

XMPP 是目前唯一已被納入IEC 61850/62746/62351標準之IOT
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IOT技術目前已被IEC 61850/62746/62351標準納入
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三、XMPP先
導應用案例
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IOT技術目前已被IEC 61850/62746/62351標準納入

• 62746 Ed.1: Systems Interface between Customer Energy Management System and the 
Power Management System

– 62746-1 Overview (include Glossary)

– TR 62746-2 Use Cases and Requirements

– TS 62746-3 Architecture

– 62746-4 Data Model

– 62746-5 Service interface to customer system

– 62746-10 Mapping

– 62746-10-1 PAS OpenADR 2.0b

– 62746-10-2 CIM compliant Mapping to XMPP

• Message content and exchange patterns

• Message transport and services

• Security 

• Availability, redundancy

• Profiles, Interoperability

• …
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三、XMPP先
導應用案例
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IEC 61850 DER相關標準

IEC 61850 標準 DER相關

IEC 61850-7-420 Basic communication structure – DER logical Nodes

IEC 61850-90-6  Using IEC 61850 for DAS

IEC 61850-90-7  Object models for inverter based applications

IEC 61850-90-8  Object model for electric mobility

IEC 61850-90-9  Object models for electrical energy storage systems

IEC 61850-90-10 Modeling of schedules in IEC 61850

IEC 61850-90-15 DER Grid Integration using IEC 61850

IEC 61850-80-3  Requirement analysis for mapping to Web Protocols

IEC 61850-80-4  COSEM object model (IEC 62056) to the IEC 61850 data model

IEC 61850-80-5  Mapping information IEC 61850 and IEC 61158-6 (Modbus)

IEC 61850-8-2 SCSM mappings to XMPP
* DNP Application Note AN2013-001 : DNP3 Profile for Advanced Photovoltaic Generation and Storage
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三、XMPP先
導應用案例
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XMPP
Modbus

SEP 2

Functions are Mapped into Open Protocols

©  2015 Electric Power Research Institute, Inc.
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三、XMPP先
導應用案例
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DNP3 Photovoltaic Profile 
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三、XMPP先
導應用案例
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AN2013-001 DNP3 profile 包含

➢假設的PV系統結構和IEC 61850-7-420數據模型

➢DNP3數據點列表和與每個點對應的IEC 61850名稱

➢DNP3服務列表（即功能代碼，物件和點索引），用於實作
IEC TR 61850-90-7和EPRI Common Functions for Smart 
Inverters文件規定的每項功能

➢協定實作符合性聲明（PICS）表單
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三、XMPP先
導應用案例
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模型化重要觀念

 將電力自動化不同領域下任何不同廠牌之實體設備或系統
或功能用統一標準化的邏輯節點(LN-DO-Attribute)來表
示其資訊。

 不同領域涵蓋發輸配及分散式能源等

current 

measurement

transformers

circuit breaker 

(can break 

short-circuit 

current)

disconnector

(can’t be switched 

under load)

IED –

Line Dist. 

Protection

…

DER

WTGS
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三、XMPP先
導應用案例
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分散式能源設備相關功能LN
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三、XMPP先
導應用案例
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Relation between IEC 61850-5 and IEC 61850-7-4 for

metering and measurement LNs
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三、XMPP先
導應用案例
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新作法DER應用XMPP 案例
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三、XMPP先
導應用案例
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DER應用XMPP 案例-KONČAR

IEC 61850-8-2- SCSM mappings to XMPP 
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三、XMPP先
導應用案例
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日本智慧社區聯盟在未來能源系統應用IEC 61850 XMPP

For the OpenADR2.0b and IEC61850, the position of the client and server to the upper and lower layers is reversed and installation into the same device is very difficult. We analyzed the 

behavior of the applications installed separately and rearranged the common factors 

49

三、XMPP先
導應用案例
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Development of Communication Platform for Next Generation Distribution and Demand-Side Systems 
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TPC/TPRI新應用-DER導入先導型IEC 61850 XMPP 雲端系統
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三、XMPP先
導應用案例
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新IEC 61850標準應用大量DER佈建並升級國內產業

國內XMPP
IEC 61850 
Driver 廠商

國內IOT雲端平
台廠商

國內 IOT 硬體
廠商

TPRI/
ACADMIC

TPC/TPRI
ICT計畫

IEC61850

XMPP

Gateway

Controller HW+ 

程控平台
研究單位

Platform As A 

Service

IEC 61850核心標準
導入IOT XMPP規劃

TPC/TPRI ICT實驗室建置及整合測試

標檢局/ETC IEC
認證實驗室

IEC 61850 認證

DER案場相
關單位

業界案場
TPC案場
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三、XMPP先
導應用案例

智慧電網分散式能源導入IEC 61850核心標準IOT技術規劃
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DER/RE運用採用IEC國際標準將單純化系統運用
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➢綠能運用涵蓋:水、風、分散式能源(PV 、EV、Storage)等，其資訊之
監視、分析、預測之最終目的是整體調度或控制，以達到系統穩定兼顧
提高綠能占比之目的。

➢綠能資通訊標準內涵含資訊模型(資訊之封裝或格式)、資訊交換服務
(存取方法)、以及其透過網路傳輸之協定通訊，建議採用國際標準較能
有未來性及一致性。

➢綠能資通訊建議可考慮採用最新國際標準通訊協定XMPP(已被列入IEC 
61850-8-2 、IEC 62746 、IEC 62351標準中) 。

➢採用XMPP通訊協定滿足INTERNET、大量佈建或移除、PLUG –PLAY
及資安等特性。

➢綠能運用來源端就採用國際標準將單純化系統運用。

➢採用國際標準省時省力又省錢。
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三、XMPP先
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結論

➢ DER資通訊導入國際標準有利智慧電網整合運用

➢ DER分散式能源資通訊標準須由法規面著手

➢ 依國際標準制定相關法規較能達到政府、電業(含台電)及

業者(廠商)有三贏共識。

➢ XMPP雲端管理平台適合廣域網路分散式能源大量布建

➢ DER導入國際新標準可促進產業升級及競爭力
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