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RIFERMRIR 2020 F iR ISO/IEC 61968-5, FRERMAR , HIEK AP ERBEERTESE,
FARERMBEZCATE  CEREEBZEZETEE HEIERHALHZPERBEERE
HBELZFAGZARE  BREEREEMESAER, ERIAENEEIERBI AL
EBIRABRERE  RHAE,

FREYREZFARESEE  KALEENEBERVARAMER e REEAEX Y HE
SHEERZBAE.

FREZHISAR , TRSREFNE, AEEREFE TEABREESEHRBATAER
ARFAELEERNE. AEEREFERZER,

i
Introduction

2R 2o seJE (distributed energy resource, DER)YWE TS , CEREBNFASEEX, £H
ERE=ZSFFHERBBEZEM. LEDERBEERABEEBREZZER, ERF. B RE

BEAE K RAEXKBREIREFETRERKE.

Technology advancements in various types of distributed energy resources (DER), have driven
increases in their eval uation and employment by utilities, consumers, and third parties. These DER
are often connected to the grid at the distribution level where their presence in large scale or

volume could be disruptive if not designed, integrated, and managed properly.

gRa@nverte)Ri§ DERESZEWMI W REMFBER AREYREHAREFTEUNS
MRREKE K RAUtsgRECDEGSREAMES. DEMESREFEFFEERERCRER, B
RXESERAMEREEDR, BELF XAZHERERFTRHMZZIEREEEX

BRI A ERERAEELSIRNEEBABE.

Inverters, the power converter circuits that integrate DER to the grid, are highly-capable devices
with fast power controls and no inherent inertia such that they can respond quickly to commands
and local conditions. Even small-scale inverters tend to have processing and memory resources
and can support a variety of communication protocols and advanced functions. Over the last few
years, industry efforts have defined a wide range of standard grid-supportive functions that

inverters may provide and standard communication protocols that allow these functions to be
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remotely monitored and managed.

EHEFERFENIEIRBES RS EZERLAEXRKEES , AIE21E DER B EM
BT HREMESEAANEKEEENERIE, AERLEEERNRE  HAURTEZFEAR
i EEM@G DER £EBHA , FEAREE DER 2 XK (RLBA DER BEE XK N
"DERMS”), B ERATRAERNEABHNEMEBER YRXBEANETHNEE DER
A BHRELRBECHRE ASENDERNEE HERREPEE  UTHB "DER#
HER,
If these inverter capabilities can be properly exposed and integrated into traditional utility system
operations, high penetration DER can be transformed from problematic uncertainties to beneficial
tools for distribution management. To achieve these potential benefits, it needs to be possible not
just to communicate to individual DER devices using standard protocols, but also for the systems
that manage DER, referred to herein as DER Management System or "DERMS", to effectively
inform other software applications regarding the resources available and to exchange information
that allows the DER to be managed effectively. Additionally, due to scale of some devices, to

optimize the management of DER they are managed in aggregate, referred hereafter as"DER group

management”.

Bl BRERRZEEIABZIEFDIEFERE, BEERRURBER., REFERER
I BA AR LB BH & o % 57 40 #2 8 BR 25 (on-load tap changing transformer, LTC) , LA% Bh 7
BECREEBREHDERR. RTFZHERT  LFRETEREBEAREERERBETE
B AT, RAEEMcBERT , B & LB B EE R # (distribution management system, DM S)
RAUGHRETRS, ANBSELCERBYR. OMSHETRBER A AAEXEEPL , HPE
—ARERBREEFZER  FEHTURZRICABRBERBERMIAMER , HPBIR
BN RGEEEEEMNERIER,

Traditionally, distribution systems have been operated without extensive controls or centralized
management. More advanced systems may have On-Load Tap Changing transformers (LTCs) at
substations, line regulators, and/or capacitor banks that operate to help optimize distribution
voltage and reactive power flow. In many cases, these devices may be fixed or configured to
operate autonomously. In a growing number of cases, however, a more central Distribution
Management System (DMS) has been used to coordinate their behaviour for a more optimized
overall effect. DMS functionality may reside at the utility operations centre, where single,
large-scale software manages many circuits, or it may reside in a more limited fashion at the

substation or other level, where smaller-scal e systems act to manage individual feeders or circuits.
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ERMERR Bt DMSRBEARFTAFNA DERATHENTE, RASHERLT |
DMS A2 DERXERZRFAER "LASEXEAE" DERCLILAEBRBH)N@H, i, B
FEXBREERENREERBMRESR DER c KR K RZULXESAANBREGZER
FHRET

FREHPIBARFRERZES  AREENGEERDE. LEIRRETHRANEE
BECERERRBNHARNERSER,

Regardless of the scenario, the present generation of DMS systems is not designed to take
advantage of the capabilities that DER may offer. In most cases, DER support within a DMS is
limited to monitoring the output of "utility scale" DERs (> one megawatt). In addition, existing
industry standards define advanced functions for DER only at the individual device level and lack
the more aggregated, feeder-level representations that are useful for enterprise integration.

This document develops appropriate enterprise-level functions for the integration of distributed
energy resources. These functions are intended to work in conjunction with the common functions

for smart inverters that have previously been defined.

FBEcEBMEARM I DER FHERKBE K (membership)E ., DER FEMEER.

DERFEETFER, ARYXRRENDRNBE K URK DEREARSHEEE 2HME D,

ARIBEERER  HUEREEEXROMOERARNMTARBZEEZAHANNE. &R
PIRES 1 BERNESERB(RM)B BN E A RZEENE 2 EREHE (requirements),

FAREEIIONERANESELEMBER ST ELEDRNEBENE.

The high-level use cases that are covered include management of DER group membership, DER
group status monitoring, DER group forecasting, and dispatching of real and reactive power and
other capabilities of managing DER as aggregated groups.

The IEC 61968 standard, taken as a whole, defines interfaces for the major elements of interface
architecture for Distribution Management Systems (DMS). Part 1: Interface Architecture and
General Recommendations, identifies and establishes requirements for standard interfaces based
on an Interface Reference Model (IRM). Parts 3-9 of this standard define interfaces relevant to

each of the major business functions described by the Interface Reference Model.

MARSBEERFRER , DMS ARV ASXZEEIBRAERBAHAKR , AULNEERSE
B WERIEFEERAREFIAREIBE2RM. BRXBTELNERBRE, EBEH,

FREEE, FEEHE, ITHEE,. OPHREREEE.
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HEREERZIRIANACERARBINEE, HRHATEAEMRK. FAHEHFESH

g

z
BEEM, ANBEFENERSNEZHEMNN T EZREN  RERBEHLSFEECERAEE ;
HERERERENEARS,

Asused in IEC 61968, aDMS consists of various distributed application components for the utility
to manage electrical distribution networks. These capabilities include monitoring and control of
equipment for power delivery, management processes to ensure system reliability, voltage
management, demand-side management, outage management, work management, automated
mapping and facilities management.

This set of standards is limited to the definition of interfaces and is implementation independent.
They provide for interoperability among different computer systems, platforms, and languages.
Methods and technologies used to implement functionality conforming to these interfaces are
considered outside of the scope of these standards; only the interface itself is specified in these
standards.
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1. & f &6

1 Scope
FREEAHEERS Y DERMS RN EEREMBEZ —HEDRARA, LEXBREA
e AN DERMSE DMS 2, A, HRALRLEESEE #HHEARS(ER Web
BB M) HMZEBBE 2EE , HA R A IEC61968-100:2013 , [ itk #+ ¥ DERMS 7]
BHXMEFANRRALABRMEBRS . /A, EZXEIE  DERMSHEREERER M EH
{8 5l DER @ ZA , 3% &0 CNS 61850 X 5| £Z % |EEE 2030.5 #t & #3 ¥ 1## & (distribution network
protocol, DNP) , Sunspec Modbus =} B B 3% i3 A & E 7 #E (open field message bus,
OpenFMB), DERMSH &2 —RAXRRREFEEEEANLEZEREM M, R, Y
B3 DERcBABHAZREBRAEE. BEFTEANSEEE  UREYHELN DERE2E

7188 (smart inverter) Z @&l .

The scope of this part of IEC 61968 is the description of a set of functions that are needed for
enterprise integration of DERM S functions. These exchanges are most likely between aDERM S
and a DM S. However, since this is an enterprise integration standard which may leverage |[EC
61968-100:2013 for application integration (using web services or JMS) or other
loosely-coupled implementations, there are no technical limitations for systems with which a
DERMS might exchange information. Also, it should be noted that a DERMS might
communicate with individual DER using avariety of standards and protocols such as | EC 61850,
|EEE 2030.5, Distribution Network Protocol (DNP), Sunspec Modbus, or perhaps Open Field
Message Bus (OpenFMB). One role of the DERMS is to manage this disparity and complexity
of communications on the behalf of the system operator. However, the communication to
individual DER is out of scope of this standard. Readers are invited to look to those standards

to understand communication to individual DERS' smart inverter.

BRAEESRATIEARGIES

 DEREMHEY - EERASH 2 DERH#F,

« DEREf/E#FE - 8. MBI AMBE DERFMECRER/ARSBTENHES
- DERZ/EMER - BREMBHME,

- DERBZBRMREER - AUNBLNEHNDERFBENATER/IAREZHH

The scope will be limited to the following use case categories:
* DER group creation - a mechanism to manage DER in aggregate
* DER group maintenance - a mechanism to add, remove, or modify the members and/or

aggregated capabilities of a given group of DER
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* DER group deletion - removing an entire group
 DER group status monitoring - a mechanism for quantifying or ascertaining the current

capabilities and/or status of a group of DER

 DEREHEFER - HBREZRRKR, AUARN - H DERNAAERER/IREZH
o

* DERHMEHE - HUBRE —HDERCFHAERERNEZTERIHS,

* DEREHEEBA MK (ramp rate)i= ) - A LAFER DER BB MBEA MBH R 2 HH .,

- DERFEEHK/ME - FROEREEBHRIAKFTENERZSH 2 HF.

AXBELRERCHEARS , ARERETIHENEREHGF®E) , KR 1HPFAT .

* DER group forecast - a mechanism for predicting the capabilities and/or status of a group of
DER for a given time period in the future

* DER group dispatch - a mechanism for requesting that specified capabilities of a group of
DER be dispatched to the grid

* DER group voltage ramp rate control - a mechanism for requesting that a DER group following
aramp rate curve

* DER group connect/disconnect - a mechanism to request that DER either isolate themselves,
or reconnect to the grid as needed

To support use cases in the preceding categories, this document specifies the following data

requirements (profiles) as shown in Table 1:
x1 KREEZR

Table 1 - IEC 61968-5 Profiles

DERGroups DERGroupQueries
DERGroupStatuses DERGroupStatusQuer
DERGroupForecast DERGroupForecastQ
DERGroupDispatch DERGroupQueries

R1IEWMPzH@HE "E@R” DERFE , BB M IEC61968-100 EEA LN MHER 2. X
1EWMF 2B @AREER IEC 61968-100 BEASNFERBI Pz "ER" i@, AUR
£/ “get” CIM BRI R EEHS Ho

A, AREFEABEFZ IEC61968-9:2013 , kX 2R , HEAUBEESHEFA , B
AR DERBHAEZ/MEFARN, LEAIRER , EEERERLEERARM 2ELR.

The profilesin the left column of Table 1 are the "base" DER profiles and appear in the Payload
section of IEC 61968-100 compliant messages. Those in the right column of Table 1 are the
"query" profiles that appear in the Request section of IEC 61968-100 compliant messages and

-9-
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are used to specify the query parameters when using the "get" CIM verb.

Additionally, this specification uses existing IEC 61968-9 :2013, Application integration at
electric utilities - System interfaces for distribution management - Part 9: Interfaces for meter
reading and control profiles, as shown in Table 2, which are used for passing event information
and for the DER group connect/disconnect use cases. There are no extensions made to these

profiles, only the data specific to these use cases is passed.

£ 2 |EC61968-9 il #&

Table 2 - |EC 61968-9 Profiles

EndDeviceControls

EndDeviceEvents

TEREFZARIREE  RNEEXES "ER” JE0 "ZRE" &K "FTZRE"” RE
ZBE "RRE RAERZSEEBCFBZRER T, EEER “create” K “created” CIM
BR-EEA, "TERH REABFERLFAECIM THERRER , LEXESR
“change”, “changed”, “delete”, “deleted” K& “get” CIM B 2 EHEFTE,

KEXEDESEIHFHHEZEH R,

In a departure from prior |IEC 61968 standards, this document supports specification of both a
"constrained" and an "unconstrained" version of each of the "base" profiles. The "constrained"
versions have a greater number of non-optional data elements and are intended for use with the
"create" and "created" CIM verbs. The "unconstrained" versions have all or almost all of the
CIM elements defined as option, which isrequired to support operations involving the "change",
"changed", "delete", "deleted" and "get" CIM verbs.

This part of IEC 61968 contains the clauses listed in Table 3.

®3 FABREINHBE

Table 3 - Document overview for IEC 61968-5

BR B =h:Y)
Clause Title Purpose
B R & E R BRECERBEREBEN,
Scope The scope and purpose of the document are described.
2 |BlmE LBEBBRXFH I AMERERERR ZERAB .

References (Normative | Documents that contain provisions which, through reference in

and Informative) this text, constitute provisions of this International Slandard.

3 |HE. EERMEE BUAEERFERA 2 LBAE.

Terms, definitions, and|Establish the common terms used in this specification.

- 10 -
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abbreviations

4 xR REANMEREBEBEXH CEARBRHEARNASERK,

Document Conventions |Message types related to the exchange of information for

documents related to maintenance and construction.

S |DERGEEBAGSRAZRN EACHRM-ALXRNEEERSERMSD, #X DER

DER Enterprise| p 6w A B RABERBEE A2 — BIEL,

Integration Use Cases o ) )
The specific requirements for and details of the message

exchanges based on the use cases. Description of general
approach to the DER enterprise integration message type terms

and the static information.

2. 5|
2. Normative references

THERERFFEFRA , RAFEEZ 2. AMEF2E , BRAZXFTZHRR,
BAREREIR(ZEMREE). BNEF2E  BAXRGHR(SEFTEE),

IEC 60050-300, International Electrotechnical Vocabulary (IEV) - Part 300: Electrical and

electronic measurements and measuring instruments - Part 311: General terms relating to

measurements - Part 312: General terms relating to electrical measurements - Part 313: Types
of electrical measuring instruments - Part 314: Specific terms according to the type of
instrument

IEC TS61968-2, Application integration at electric utilities — System interfaces for distribution
management - Part 2: Glossary

IEC 61968-9:2013, Application integration at electric utilities - System interfaces for
distribution management - Part 9: Interfaces for meter reading and control

IEC 61968-1, Application integration at electric utilities - System interfaces for distribution
management - Part 11: Common information model (CIM) extensions for distribution

IEC 61968-100:2013, Application integration at electric utilities - System interfaces for
distribution management - Part 100: Implementation profiles

IEC TR 62051, Electricity metering - Glossary of terms

IEC 62055-31, Electricity metering - Payment systems - Part 31: Particular requirements -
Static payment meters for active energy (classes 1 and 2)

IEC TR 62357-1:2016, Power systems management and associated information exchange - Part
1: Reference architecture

|EEE 1547-2018, |EEE Standard for Interconnection and Interoperability of Distributed Energy
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Resources with Associated Electric Power Systems Interfaces

3. AE. EBRER

3 Terms, definitions and abbreviated terms
IEC 60050-300, IEC TS 61968-2, IEC TR 62051 } IEC 62055-31 v FIfEREZ , UK T
JIABERERERARREE,

For the purposes of this document, the terms and definitions given in [EC 60050-300, IEC TS
61968-2, IEC TR 62051 and IEC 62055-31, and the following apply.

3.1 A K ER

3.1 Terms and definitions

SL1HBARERERERZRF (distributed energy resource management system, DERMS)
ZRBAKEMIAIZRK, EE2ENs>BXEROCERWBAREZEF(ETUARES

HASMETRL), YREHEALRAEMLAAEXRKBHRA , FWHESR DMS,

3.1.1 Distributed Energy Resource Management System (DERM S)
The system which, on the behalf of other interested systems, manages the communications
and control of individual Distributed Energy Resource (DER (and may do this with a variety
of field message protocols), and aggregates this information and communicates with other
utility systems, such as a DMS.

32858
3.2 Abbreviated ter ms

AMI 4t 3t 38 7 B 5% & (advanced metering infrastructure)
CIM FH [E & E &I (common information model)
DER 4y By 2 88 JE (distributed energy resource)

DERMS 7 Hi=CEE R & B £ 4% (distributed energy resources management system)

DMS fic 28 & Bl £ 47 (distribution management system)
EMS B B & T 2.4 (energy management system)
IEC 7 R 8 T 45 1l Z2 B & (International electrotechnical commission)

-12 -
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UML 4% — #5352 (unified modelling language)
uuID 7 FH i — 2% 51 7F (universally unique identifier)
XSD XML 4 25 %€ 5 (XML schema definition)

4. #E

41 UML EZF

4 Conventions
4.1 UML diagrams

AEEGEHREUML TREXR , LHUEFERY DERMS 7k DERMS B X & A
ZHUCEREFRREANES  RBLEXRREFERT DERMS H 2 8K DERMS,

This document uses standard UML behavioural diagrams, specifically, sequence diagrams to
illustrate the integration between the DERM S and other enterprise or hosted systems that desire
to exchange information with the DERMS, or from enterprise systems to hosted or distributed
DERMS.

42DER RESHIER T ZETT

4.2 Units of measurein DER enterprise integration profiles
FEEHNEBIEREERDR, BEXRYR BEHXRREB . StHHEECHNED
Bfuspl A kKW, kVAr, kVA & V

The IEC 61968-5 profiles contain elements specifying active, reactive, apparent power, and

voltage. The units of measure for these quantities are kW, kVAr, kVA, and V respectively

DERM S %1t :
REEHE , DERMS B 4 A% :
* R4S - DERMS R #E 5 DER 2 HEHRARSE R,

« fi{t - DERMS (& DER FxE fH(settings) z it , WH R EFE R HBHERS.

DERM S characteristics

At a high level a DERMS has four characteristics:

» Aggregation - The DERMS facilitates the grouping of individual DER, into an aggregated
resource.

» Simplication - The DERMS handles the granular details of DER settings and presents simple

services to the system operator

* HiEft - DERMS ERE{LZEEHMBEAN DER 2 EA , UZREREKRES

&

REm EEE

FREER, i ERBEBAEEREEYM DER, DERMS H 417 a0 {7 & 4 ttb K A {& Bl

- 13-
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DERLIEMMRERER. AP RRBEATFIEMER DER GHHMEBER , I E MM
REFWRBFEREE %

c BF - @R DERARTEAZES  BURRHEBEAKRRE. DERMSEREKEREES |
BU—BeFA2RFLFEWUEE.

» Optimization - The DERMS should optimize the use of DER within various groups to get the
desired outcome at minimal cost and maximum power quality. Additionally, if managing
heterogenous types of DER within a group, the DERM S should know how to best leverage the
individual DER to get a specified outcome. This may involve equally spreading a request across
all the individual DER in a group, or having an algorithm that determines how to best serve a
request

» Translation - Individual DER may speak different languages, depending on their type and
scale. DERM S should handl e these diverse languages, and present to the upstream calling entity

in a cohesive way.

AWM, BEERE AREEREE L IFEY DERMS 2T H WA, 50 H 04 & 2 ¥ @ Bl
DERWEBA A MEBEMNEFEcLEH X (B2B)ENX , #1T DERMSEHAEMIERRK
FE=ZFBBEA. I BREFTEREFASFOAEALEERE, XEERVEARE
BERCBEMREHER. fl . REEMAEE DER, ARERUEHFTECHMBEAXHN
DER BARECEERLER., WELEEEEETS N DERMS i, MERHBEB 2 A

Bh#ik,

However, the reader should remember that the scope of this specification is not for how the
DERMS behaves, or how it manages communication to individual DER, but is specifically the
communication between a DERMS and other enterprise systems or third-parties in a
businessto -business (B2B) mode of operation. Further, the reader should not impute any
business logic within these messages. This specification makes no recommendation as to the
soundness of any given implementation. For example, ho recommendation is made as to the
worthiness of any given DER to be in group with other types of DER based-on location or
capability. This sort of business logic should be contained within a DERM S, and not proscribed

in the associated messages.

5. DER ¥ ESERAEH

51—
5 DER enterpriseintegration use cases

5.1 General

DERMSEE DER B — B T , UEREERS P Z DERMSHHBENRBRTANER,
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EREERVKEFEEFTEES DERER BEEHLRKH DERBERTHE M, R
BESERABE, AL, LEFEARGIEZER DERFEACERIURMEE. REHRE. DER

EE/RE, LERANREBERRARY  UREHIRERAE.

The DERMS works with groups of DER so that requests made of the DERMS for behaviour in
the power system can be handled in aggregate. This aggregation relieves the system operator
from having to manage each DER individual, a situation that becomes more problematic as
DER penetration in the power system continues to increase. To that end these use cases focus
on the creation and maintenance of groups of DER, capability discovery, DER
connect/disconnect, status monitoring and forecasting of these groups, and dispatching of

power and voltage.

BRE REMLIAEXRSD , DERMS W LR AMI Bk 2 38 #& R #t (edge system), B
mAMI i H B RFH(meten BUGRE., SHRAUEBER , B RHRALSEE TR -
it , DERMS EESHERBAMEREL TR EHALFEBR)BETEZERA. #
RUREBELE BAEEYRRELE, DERMSTA AERBERMK , HA#M A DMS,

HupERP2REFMERF K IREKE LETREERFHN “&$ DERMS?,

Nominal, in atraditional utility, the DERMS may be an edge system similar to an AM| Head-
End. Like the AMI Head-End which gets status, events, and measurement data from meters and
may send control messages to the meters, a DERMS gets status from a smart inverter and may
send control messages (dispatch requests) to the smart inverter. While this is the nominal
configuration, this specification is not prescriptive as to architecture. The DERMS could be a
traditional edge system, it could be subsumed into a DMS, it could be hosted by an aggregator

in the cloud, or it could be a"DERMS in a box" in a substation per Figure 1.

HREBRREVTEEBACEZERAE. RELERT , DER RUREEWEERS L ERE
R UER OGRE BEEAEFA. KFEACDERBHARENEAEE,

This architecture assumes that there is a smart inverter that can be communicated with. There
are instances where DER is in the distribution network but is "dumb", with no ability to be

communicated with. Those types of DER are outside of the scope of this specification.
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Enterprise Infegration

DS LERMS
BERMS

SCADA, lleld networks

Sesson  capaciars
aniithes ele.

Enterprise Intergration %4
SCADA, field networks SCADA, 3515 #3888
Sensors, capacitors, switches, etc. RIS, EREE. BEAE
Smart inverter & E 85788

Substation #EFT

1 DERMS#&ERBER

Figure 1 - Architectural options for DERMS deployments

THEH K HHCXBRECAKRRZSERBNEERS. 2RE 2

It should also be emphasized that this specification for enterprise integration is the appropriate

domain per the reference architecture. See Figure 2.
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Enterprice 1%
Operation E14E
Station ¥4 R
Field 515
Process i&#2
Generation #E
Transimission ¥ &
Distribution B E
Customer premises F FIgAf
Reference architecture (TC57 Standards) 2% Z8#% (TC57 {E %)
62351 convers all security aspects 62351 MEMAELZLE®
Some security aspects are handled by some specific standards HE LB EEEMEE X
EZLEE
CIM market standards CIM Hig R 5| {E%
CIM power systems standards CIM & h ZHK R E %

IEC 62850 standards CNS 61850 % 3| € %

2 2EZ3/E  IECTR62357-1:2016

Figure 2 - Reference architecture, IEC TR 62357-1:2016

A AREEREERZIRHIARSH 2 DERZHITNGE  MFTRERLERZFNE
RiBEcBRIEN,

Additionally, the scope of this standard is limited to the control functions of DER in aggregate,

and not the market-based motivations or event that might lead to such control.

fik IEC TR 62357-1:2016 2 [E 27283 , DERMSEHHM P X RREN L XEABR LR
BRAEEE , M DERMSEREK DER (H K E)ERE DERCEEERFHANENR , &
RERAEMEER K E(E WM IEEE 1815 (DNP), IEEE 2030.5, Sunspec Modbus
OpenFMB) , {B# IEC R ZPBIB R CNS 61850 2 &iE, CIM X & A 7R LUk IEC 62325-

301 K IEC 62361-100 A Ffr & & M iZE K -
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As Figure 2 of IEC TR 62357-1:2016 illustrates, the enterprise communication between a
DERMS and other enterprise systems falls into the IEC 61968 domain while communication
between a DERM S and the actual DER (or specifically) the smart inverters attached to the DER,
within the IEC, isthe realm of IEC 61850, although other standards and protocols are also used
such as IEEE 1815 (DNP), IEEE 2030.5, Sunspec Modbus, and OpenFMB. CIM-based
integration could also be accomplished as documented in [EC 62325-301 and |IEC 62361-100.

RE AR IEC 61850-90-7 HIEZ T , —HEXFNENNBEZICEUBREREXEN
FE JHEMZEDERAEEM/TIZERRES  EFETLEERE@ER DERBEHA , M
RREEBRMKENA  UEERSFZDER; EERATH DERERGRES  UE#EH

HittdERHK (B : DMSH GIS)H “HEFE",

As the work that led to the creation of IEC 61850-90-7 concluded, a group of industry
stakeholders was convened to determine the needs of distribution operators. It was determined
that operators, as DER penetration in the distribution grid increased, did not want to manage
the communication with individual DER, but rather, communicate with a management system
to manage DER in aggregate; that managing the DER in aggregate would require enterprise

integration to facilitate "conversations" with other enterprise systems such asa DMS or GIS.

FRERECEARAS -
*DER BB,

- DER BfiE#E &

*DER BHEMERER

- DER BT R,

The use cases covered in this document are:
* DER group creation

» DER group maintenance

* DER group status and monitoring

* DER group forecasting

‘DER XK.
*DEREHBEBRAMEZE,
- DER B R EZ/# &,

*DER HERERRK,

* DER group dispatch
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* DER group voltage ramp rate control
* DER group connect/disconnect

* DER group capability discovery
5.2 DER Bf4HEIL
5.2.1 — %

5.2 DER Group creation
5.2.1 General

LR EBIFrA# 2 DERB#HEMNIBE , AHEM DERFAIR L ERNR. oicH
ENBLE UFEARSBMRLEAYEE DER, ERRENBEERK LM3EE B DER

ITRIELEEEANEE. REREE,

The process for identifying the intended set of DER is a necessary precursor to the other DER
group functions. Maintenance of this grouping is also necessary so that it becomes possible
to monitor and manage DER at a higher level with a focus on the attributes, impacts, and
opportunities as they relate to the distribution system rather than individual DER plants or

devices

5229 BERER

5.2.2 Grouping requirements
EESREEME(interestgroup) MBI R A A RAUMEDERES ZCEREEARR
#l =5 18 (constraints) .

The enterprise integration interest group identified the requirements and constraints shown
in Table 4 for the identification of sets of DER.

x4 DERHBIIEMERSEER
Table 4 - DER Grouping functional requirements

EXR w5t B

Requirement Description

GR: 1 1RZE “BE BEHTEE,

B4R A "Groups" of one or of many must be possible

GR:1
Group Size

GR: 2 REEBAERERARST  TREEREIRK2TEABRLERLEE DER

ELRK NWEE, 25

Eho# |- HEEM.
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GR:2 - BER/ER.
Grouping by
bower - B,
system level |Under various circumstances and use cases, the ability to monitor and manage DER
at varying levels of the power system may be needed, including:
e By Substation.
* By Circuit/Bus.
* By Feeder.
- HERERGIABE 2EER),
- HAMSRBBEEPRE. EXFKRE).
- HERRKE,
- HIEE/REEK.,
* By Feeder Segment (contiguous conductor between switches).
* By Island or micro-grid (campus, industrial facility).
* By Individual Device.
* By Lat/Lon Rectangle.
GR: 3 REERAREARHGT  TRHREREIRKZTITEABERLERLERE DER
KEMEYE NEE, 25 .
P - AERM -6 st EHEZEA, BRCHZEMDER, DMST ER S BEM
GR:3 B, BT @R ERZ S MRAE,
Grouping

according to
other

attributes

Under various circumstances and use cases, the ability to monitor and manage DER
at varying levels of the power system may be needed, including:

* By Circuit Phase - For example, a DMS could define separate groups for single
phase DER that are connected to A, B, and C phases, and could request the status

of these individually.
« B DER &= - fl : % PV Rk, EWHEERMK. EV HEMHM DER &

X, DMSAIBY DB &Ml

- ADEREAE - fl . T2 RHRRIERLNAEEXRBERAFFEE 2N
& DER.

s HAREZEHIAZNZH.

s REBERIENBUHEZEERSE.

* By DER Type - For example a DM S could create separate groups for PV systems,
battery storage systems, EV's, or any other DER type.
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* By DER Owner - For example, all the DER owned by the utility, or a particular
customer, could be viewed and managed collectively.

* By program enrolment or contractual arrangement.

* Any combination of aggregation level or additional attributes.

523 BEEERREEHIEZHR

5.2.3 Challenges posed by dynamic distribution system configurations

BY), ZERBERFRIAEESSA, TEERNENRRREERZEA  FO2
Eff. 8BRS, KR 4PHERN. LEERERNEODER THREFEZEN, RR. BER
SHEB B, AN, AREEERHABCBEDELE , BRAREZRFSERT

TUER. ZAERRARTEF,

Initial, it was considered that within each monitoring request or management command, one
could passinformation identifying the power system level -of-aggregation, such as substation,
feeder, etc, as identified in Table 4. This consideration was based on the notion that each
DER could be associated with a certain substation, feeder, segment, etc. However, this
approach was found to be impractical in many circumstances due to the potentially dynamic
nature of distribution circuit configurations. The problem is illustrated in the following

figures.

SHAMERAEBER  HBBRAE -8/, AEB - RIFAFAFBERBE R K. R

WEERT , Baes DER2ZEESEFT 1. R 100 K MR 3 [E B 2000 48 B Bi

Figure 3 illustrates a simple radial feeder that emanates from a single substation and
continues, through a series of switches, to an end-of-line. In such a case, it would be possible
to associate, for example, DER2 with Substation 1, Feeder 100, and Line Segment 2000.

Substation 1
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Substationl #Zpr 1
Feeder 100 g&4#8 100
Line segment 1 000 #g &% [E Ex 1,000

Line segment 2 000 #§ % [ Ex 2,000

B 3 MEEOER

Figure 3 Example of simple radial feeder

ARABRBM L Hh SR 2EBEM. KT, BRZHABEREIHL 2R
Wy RBELEFAEAK. REEX 28T  RERIAMSTERE  SRBEERE
B&DERR 1EREMERES — B8, RULERKRS DEREZRMKEEZELE
B EEE B "8fR NWESRHRBECEMDERESR.

Figure 4 illustrates a more complex arrangement in which two substations are involved. As
shown, an open switch is separating the system into two sections, one associated with each
substation. In arrangements of this type, different switches can be opened or closed, shifting
segments of line (load and DER) from one substation to another. In scenarios such as this,
DER cannot be statically associated with a given substation, and the concept of a "feeder" is

dynamically defined by the switch positions.

Substaton 1

4"{*?:/\“ DER 1

Substation1l #ZpT 1

Feeder 100 #5438 100
Feeder 200 g&#% 200

Line segment 1 000 #3 % [E Ex 1,000
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Line segment 2 000 #& & [E Ex 2,000

Substation2 & E T 2

4 BEEBEREBEMZBRTH

Figure 4 - Example of feeder with alternate substation

SERE-SCEME  SRZELEMNEEN BESRBAF 1L EEZSERERE
ETERER. LEXCZZHHAER  ERELFE  XE-—TRAEHRS DER BRE
BEFT. RIRTARES R B AR BE B AT R A R

Figure 5 presents a further degree of complexity; a distribution network in which multiple
substations are involved and the distribution grid may be fed by any one or even multiple
substations. Arrangements of this type are not yet common but do exist and further illustrate
the difficulty faced in attempting to associate DER with a particular substation, feeder, or

line segment.

Substation 3

,4 e o
Substation 1 = * '
qﬂﬂ;fﬁ‘

Substation1l £ZEfr 1

Substation2 & E T 2

Substation 3 #E T 3

5 BEEZEEBRA

Figure 5 - Example of an interconnected distribution network

FEERNEEDER AR EERHREHANEREACER , LY ERE DERER
FEINEEPRT. REOEEHEHHFERFERDERZEE , BRHMARENEA.
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Entities wishing to monitor or manage DER will pass information that can be used by the
providing entity to determine which DER should be impacted or represented in the response.
Status responses will provide information aggregated for the range of DER indicated by the
request.

524 REAMBEMSIE 2R

5.2.4 Challenges posed by enterprise information models

|EC # B & A& & (common information model, CIM)Z # Bt~ , R E SR EEN B A
AELAFCHE BREEWROERFHMBEFENHEFMERZE ERKHATRE
ERMARLEEAEH L,

An inspection of the IEC Common Information Model (CIM) indicated that the dynamic
nature of distribution circuit configurations has been recognized previously and that devices,
whether DER or other, are normally identified only with the immediate terminal to which
they connect.

Figure 6 illustrates some of the model concepts.
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Equipment 5% 1{&
Termina #&iE
Bearker/Switch Eiig25/BIE3

Measurement & I

6 HEEARERH

Figure 6 - Common Information Model illustration

BE DER¥ABEFRULES EHIURRABLURKRTIEREAEZECECEE, KE

BIRFR BEZAHNEREERBA "KRin” RinREdD "EEOHH" 2EE &,

Although DER are not shown in this diagram, they may be thought of similarly to the yellow
circle which represents an Energy Consumer. As shown in the diagram legend, the electrical
connections to an element of the model are called "Terminals" and terminals are connected
together by "Connectivity Nodes".

CIME& "ACREKER", Bt FERE 3EE SHAMNMZIHBER, R CIM |
TACKHRERER” FRRERERESHEHEEERCER  RNEESHABRE. #F2,
REZEHARELENSTHE  RETEFE "EEHGR" SHHIRESIHZ ACR
BER, LEFMEBEERFREQSEEALARBERD .

Rt A=, B tHcRinREHEYE ERHEED | AEEHTRES —EHHHN
BE  EBHEMHEESR "HR X CREHR —HIZER.

The CIM defines an "AC line segment”, but this is not the same as what was discussed as
line segments in Figures 3 through 5. In the CIM, an "AC Line Segment" is a length of
conductor carrying the same current throughout its length, with no load or generation along
the way. In other words, at each point where a load or generation device is connected, a
"Connectivity Node" exists in the model, with separate AC Line Segments before and after
the node. This level of detail allows the model to include impedances and to be used for
power flow analysis.

In this way, the terminals of individual elements are constant attributes, and the sense of
being part of a"feeder" or "substation" is computed only dynamical, by processing the model

from one connectivity node to another.

5258t DERREEATEERZHME
5.2.5 Using arbitrarily-defined groups for DER aggregation
EREEFRAE3McHE FREAETETESRHANME, EXEEHRRN DER ER
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REEALMNER DER B2 BRE, UKETATEATKAEARICETAELRE
E#& DER &, HINE SR DER IR# 2 {E#8 (f] : DERMS)E & & A I 57 I8 B iy i 4%
BR,

In view of the challenges identified in the previous section, an approach using arbitrarily-
definable groups was developed. The basic ideaisto precede DER monitoring or management
messages with a process to define a grouping of DER. This will make it possible for any
application to define groupings of DER according to whatever rationale is of interest to that

application. It also makesit possible for the entity providing the DER service (e.g. aDERMYS)

to not be required to read-in and process the real -time connectivity model.

THAERZEESRFR/EBEES , H DERGroup R H 1 {E@E# (5 : # W DMS
MEBEETRERMER  YRHT 1 NS EHERI BRI : 1= @ DERMS),

The approach illustrated in Figure 7 involves a request/reply interaction in which a
DERGroup is defined by one entity (e.g. the Group Forming entity such as a DMS) and

provided to one or more Group Acknowledging entities (e.g. one or more DERMS).

udl DER Oroup Managesment §1%60-5

? )
A
EMAC/TAAS OERME

ol

! |
DEANME mubmumed inle EMEDME]

[} | enestuDERG
- | ereiu (TN
LI
canptalDERGaups| i
—T
meplyp|DERGFaUES] |
‘EE...___ L I|
]

7 FAMEI DERGroup ZFER/EIBA SR E B £

Figure 7 - Request/Reply message exchange pattern for the creation of a DERGroup

WEEBEMER A2 2z DERGroups ZI#@#) “SZR&” MAFER , TRE—X 3 (FN

DERMREFRKREE) 2ol Al M EM BB # 4,
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BHBMERER cENEREE. WRAEABAFLS (A IEC 61968-100 HBASE

HEMRERFAS)MFFR/DBARED,

This interaction, which is accomplished using the "constrained" version of the DERGroups
profile found in Clause A.2 could occur immediately before another transaction, such as a
DER Status request and reply, or any time prior.

Figure 8 depicts an alternate messaging approach for the same scenario. This example uses a
notification message (referred to in IEC 61968-100 as an Event Stereotype message) rather

than a request/reply message interaction.

w4 DER Group miragemeiil §1363-5 svenl haied

i i3

T 1

£y A

DEFRmS EMSIDME

1

- 1

1 delno DEF groupsi

-1;" goup

| Eii e 3)00E RCH Lopa)

8 FLLE I DERGroup 2 B HFA L XA K

Figure 8 - Notification message exchange pattern for the creation of a DERGroup

BR, LXZHRER A.2 2 DERGroups /&K “ZRE” RAFTEMR. X8, CIM B
FAE R “create” ME L “created”, HMER K HERIDERB(RULRSIF R EMS 5 DMS)
BREBEMNASEES L DER B ; A, ARESEKR S , BALKREERER
B ERAEALBEEZER,

Once again, this transaction is accomplished using the "constrained" version of the
DERGroups profile found in Clause A.2. Note that the CIM verb has changed from "create"
to "created". Presumably, the Group Acknowledging Entity (in this case an EMS or DMS)
would instantiate the DER Group following receipt of the notification message; however, in
this interaction pattern the Group Forming Entity does not receive confirmation that the

Group Acknowledging Entity successfully instantiated the group.

A&

AEEPCE—EXBRBRURAMREARSEBEREEANGE SHESEM &
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., REERYAEM  KRAIFFER. WEZLIRRERECBESHERE , fIWEFF

* DERMSHRERGERTERERSEH  ERERE MM,

Either of the illustrated messaging patterns supports the creation of groups that relate to any
level of aggregation desired, including by substation, feeder, line segment, or other, as
required in Table 4. This approach is not prescriptive of a specific integration approach,
allowing, for example:

* A DERM S could process the system model and define its own groupings but does not require
it to do so.

- DMS IEREBEHICHERE. LTI REEEEIRREACHRAB TR
B, fl - REAPHB R cERZHS DMSHH#HHERZETREHM LRESREKN
FAEDERER 1LEHMA A HHWERZTBEM2(RIARLKRK) B DERERS —&#
Mo BN cEHRNRABERARMASATRACHBER T ER 2BFEFEN
KA BRERERE,

« A DMS could define the specific groups that are of interest to its processes. This could
include different groupings that would be associated with various power system
configurations. For example, in the circuit arrangement illustrated in Figure 4, a DMS could
define one group for all DER connected to Substation 1 (along the blue line) and another for
all DER connected to Substation 2 (along the red line). If the open switch along thislineis
then closed and a different switch opened, then two different groups could be defined to

represent that alternative circuit configuration.

EE ,ACIM RAZXA T4+ | DERGroup 4% CIM EndDeviceGroup #2861, mE
{& 5 DER (848 2 X &) CIM EndDevice ¥+ B #l, EndDevice BRI RBHEBE 2 &
A& =, EndDeviceGroup BRI 12 S H BN #EG, LEHHKMERERR IEC61968-

9 , WAL DERBEEE,

Please note that in the CIM and in IEC 61968-5 profiles, DERGroups are instances of the
CIM EndDeviceGroup object. Likewise, individual DER (the members of a group) are
instances of the CIM EndDevice object. The EndDevice class is a generic representation of
field devices, and the EndDeviceGroup class provides a mechanism to group them. These

classes were originally defined in IEC 61968-9 and leveraged for DER group management.

BARR XML "FEB” R mMRID, REREMERTHHRE  LEREBERAN
HARBEREZERAKREARBOENTE. FEFAARCASRSEEZNER, £
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AR x# , 28 IEC 61968-100:2013,

A note on the use of mRID, timestamp, or other header elements in the XML "snippets":
These header attributes are used for identification of the data profile that is exchanged
between sending and receiving systems. For the definition, use, and components of well-

formed message integration patterns, the reader isreferred to IEC 61968-100:2013.
5.3 DERGroup Z ##
53.1 —f&

5.3 Maintenance of DERGroups
5.3.1 General

BYREZ TARKITERFE HRIAEFFB LAZEARERETEZER , K
E# DER /AW EE, LB EM A.3 f 2 DERGroups Sl # " FZ R & WA P iZ Ko
EATEREIRAE , AEEFHE, EHFHMER 2 DERGroup THEMAALR .

£/ CIM “change” By7% DERGroups Z@#H B R/REURER/REEREHER

B, OEREOP2EEDHFE LEMRHA,

Once a group is created then any system could initiate an action to update the DER Group by
adding, removing, or updating information about one or more members or capabilities. This
is accomplished using the "unconstrained" version of the DERGroups profile found in Clause
A.3. The unconstrained version is used so that only the elements of the DERGroup that are
added, modified or deleted need be included in the message.

Adding and or modifying members and/or capabilitiesis a straightforward process using the
CIM "change" verb and the DERGroups profile, as illustrated in the first of the two

interactions in Figure 9.
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Figure 9 - Message exchange patterns to support adding or modifying DERGroup membership or
capabilities, or deleting a group member

BH DERE B MK ER DERHABZE , ERFEM “execute” CIM )57 K& OperationSet |
KEOR2EEBSE 2EMRA.
MBREE DER BHHEHR S —HEBRE , IXEA CIM “delete” By7@ K& DERGroups 48 ,

KB 10 RFTE R

Removing an individual DER or a capability from a DER group requires the use of the
"execute" CIM verb and the OperationSet, asillustrated in the second of the two interactions
in Figure 9. Additional information concerning the use of Operation Sets can be found in

Annex C.
Deleting an entire DER group is another straightforward process, this time using the CIM

"delete" verb and the DERGroups profile, asillustrated in Figure 10.
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ed Delete DER Croup 610685

SNSOMS DERME

dedede{DE RGrouoa)

colsts artm gousia)

(S |
nelyeRGnups Iy

10 [ BRI BR E{E DER B 48 = A B 33 #82 2&R (M BR)

Figure 10 - Message exchange pattern reflecting deleting an entire DER group (delete)

AE , HKRE , E DERFHEAHEES TR A ESHEMEMREFA S (event stereotype

message) , &1 5.1 2 Rl

Please note that although not illustrated, the DER group maintenance functions can also

utilize event stereotype messages, like the example in 5.1.

5.3.2DER B iE# MR H

5.3.2 DER Group maintenance example
5% 177 DER 848 , B Names.name {5 “GroupA”, Bt REIHS , WEBEE 3 AR
B HEMRID RARYERERKR S FAET. Bit, B A ZRERDEERKA

19.5 kW,

Assume that a DER group exists with a Names.name value of "Group A". This group has
three members, for the purposes of this example; they have the mRIDs and active power
capabilities as shown in Table 5. The total active power capability of Group A would therefore
be 19,5 kW.

x5 EHal DERFHME A KBEER T

Table 5 - Example DER Group A membership before update

DER B & mRID BRKBE
DER member mRID M aximum
Capability

cabb102d-4ab6-42ffb30b-b2a70922a929 2.5 kW
2cb43245-ed67-4751-b09c-028a0e65€004 | 5 kW
94928710-2ad2-4a0f-8f12-c6304clebb19 | 12 kW
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h#EHENBEEREZRLHRMEEFR DERMS f, DMS ¢ R EREH EREMEEFE
Z &5 DER |, WiRE Lk DER FIEEEH A, k¥ DER z mRID A& “3092d3ae-c57e-
4079-a4d4-543d024eea8c” , FERETCE NI EXBZE A 5 kW, DMS#EH “change” &
7N DERGroups Z A AL , KB 9P E LEEBHRRHA.

EERAXMLEREMFIEEX , AITIHIAUBEFRARZRE XML FE :

The record of this group and respective membersis stored in the DERMS. A system operator
of a DMS determines that a new DER has been installed in the distribution network and
decides to add this DER to Group A. This new DER has an mRID of "3092d3ae-c57e-4079-
a4d4-543d024eea8c" and a maximum active power capability rated as5 kW. The DM S would
send a message using the change verb and the DERGroups noun, as illustrated in the first
interaction in Figure 9.

If XML is being used as the data serialization format, the following is an example XML

snippet for this change request message is as follows:

<?xml version=" encoding="UTF-8"7?>

<I--XMLSpy v2015 rel. 4 spl (x64) (http://www.altova.com)Ff & 4 2 R~ il XML %R -->

<!--Sample XML file generated by XMLSpy v2015 rel. 4 spl (x64)
(http://www.altova.com) -->

<RequestM essage xmlns="http//iec.chITC57/2011/schema/message"
xmlns:xsi="http://www.w3.0rg/2001/X M L Schema-instance"
xmlns:n1="http://www.altova.com/samplexml/other-namespace"
xsi:schemal ocation="http://iec.chl TC57/2011/schema/message M essage.xsd" >
<Header>

<Verb>change<Nerb>

<Noun>DERGroups</Noun>
<Timestamp>2016-07-21T12:31:01-06:00<|Timestamp>

<M essagel D>9f5e5644-7b5f-491a-b69a-077b6807b8c8</M essagel D>
<CorrelationlD>a9aca27b-1bc1-4749-a729-c7cf40c86¢c4b</CorrelationI D>
</Header>

<Payload>

<DERGroups xmlns="http://iec.chfTC57/2016/DERGroups#"
xmlns:xsi="http://www.w3.0rg/2001/X M L Schema-instance"

xsi:schemal ocation="http://iec.chC57/2016/DERGroups# DERGroups.xsd">
<EndDeviceGroup>

<DispatchablePowerCapability>

<maxA ctivePower>24.5</maxActivePower>
</DispatchablePowerCapability>

<EndDevices>
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<mRID>3092d3ae-c57e-4079-a4d4-543d024eea8c</mRID>
</EndDevices>

<Names>

<name>Group A</name>

</Names>

</EndDeviceGroup>

</DERGroups>

</Payload>

</RequestM essage>

£/ “Group A” 2 Names.name B #F , LA & DERMS &K W {8l DER B EE#H + .
EKWAS®  DERMS ¥REAR K BRREIHERE(BREBNHMEPTFEZH DER
MARF), UERAENEBNNTNNKEENHE  AEZRNECRENEERERTE,

DEREFMHARBAIBRE  BERBERDERETEL 245kW , RERK 6 F,

The Names.name identifier of "Group A" is used so that the DERMS will know which DER
group is being updated. Upon receipt of the message the DERM S would examine the contents,
see that a new member was being added (by virtue of a new DER identifier that does not exist
in the current group) and update the group with this new member capturing the identifier and
adding this member's capability to the group's capability. DER Group A would now have four
members and a total maximum active power capability of 24,5 kW, illustrated in Table 6.

®x6 WMEFEIMEKER < DEREHIE A RH

Table 6 - Example DER Group A after adding a fourth member

DER F{ & mRID rE
DER member mRID Capability
cabb102d-4ab6-42ff-b30b-b2a70922a929 2.5 kw

2cb43245-ed67-4751-b09¢c-028a0e65e004 5 kw
94928710-2ad2-4a0f-8f12-c6304c1e5b19 12 kW
3092d3ae-c57e-4079-a4d4-543d024eea8¢ 5 kw

EAE - 26 , Rk DMS EEEZEIWE mRID *cabbl02d-4ab6-42ff-b30b-

b2a70922a929” 2 DER BEFIL REHBEH ., DMS ¥ DERMS XA E BN H I E

?ﬁ

o WHIFFfER , BIRREEREAEFRE(BEEANFS IEC 61968-100:2013 2 SOAP

&II‘

2o
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As afurther example suppose that the DM S operator has received notice that DER with mRID
cabb102d-4ab6-42ff-b30b-b2a70922a929, has been taken out of service. The DMS would
send a message to the DERMS to notify it of this action. As previously described, removing
a member requires the use of an OperationSet (if using IEC 61968-100:2013 compliant SOAP
messages).

If XML is being used as the data serialization format, the following is an example XML

snippet for this change request message:

<?xml version="1.0" encoding="UTF-8"?>

<I--XMLSpy v2015 rel. 4 spl (x64) (http://www.altova.com)Fff & 4 2 "Bl XML R -->

<I--Sample XML file generated by XML Spy v2015 rel. 4 spl (x64)
(http://www.altova.com)-->

<RequestM essage xmlns="http://iec.chf TC57/2011/schema/message"
xmlns:xsi="http://www.w3.0rg/2001/XML Schema-instance"
xmlns:n1="http://www.altova.com/samplexml/other-

namespace" xsi:schemal ocation="http://iec.chfTC57/2011/schema/message M essage.xsd" >

<Header>
<Verb>execute<Ne)

<Noun>OperationSet</Noun>
<Timestamp>2016-07-21T12:48:33-06:00<Timestamp>

<Messagel D>63154f89-9fed-47f1-9a22-f3394e2aac8a</M essagel D>
<Correlationl D>88a34023-22a5-4c5c-85cc-518a4644eld3</Correlationl D>
</Header>

<Payload>

<OperationSet>

<Operation>

<operationld>1<operationld>

<noun>delete</noun>

<verb>DERGroups</verb>

<elementOperation>fal se</elementOperation>

<DERGroups xmlns="http://iec.chrrC57/2016/DERGroups#"
xmlns:xsi="http://www.w3.0rg/2001/XML Schema-instance"
xsi:schemal ocation="http://iec.chC57/2016/DERGroups# DERGroups.xsd">
<EndDeviceGroup>

<EndDevices>
<mRID>cabb102d-4ab6-42-b30b-b2a70922a929</mRID>
</EndDevices>

<Names>

<name>Group A</name>

</Names>
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</EndDeviceGroup>
</DERGroups>
<Operation>
<OperationSet>
</Payload>

</RequestM essage>

BERASEH I EFTMBER DER 2 mRID X Fri& Ay 848 (¥ 48 A) 2z Names.name & Bl #F .

A OperationSet B £+ , £ A delete & 5 i #$ elementOperation # K E R E 5 true,

The request message contains the mRID of the DER being deleted and the Names.name
identifier of the group (Group A) being modified. Within the OperationSet payload the delete

verb is used and the elementOperation Boolean is set to true.

AE  EEEFCEEERER-NRMBR DER X 8 E H maxActivePower B E (A R
BlREAE 20kW)HN S, EFARETUEEED 2FE 2 @EHRE, IEAEL L RH
FAFRIEE 2EE L 8% DERGroups” X 5 FiE K.

# 1T OperationsSet X % , A A ZCHREERKKEXR 7T FFTER,

Please note that the single Operation within the OperationSet does not provide a mechanism
for updating the maxActivePower capability (which in the example would now be 22, 0 kW)
when the DER member is deleted. Updating the capability could be accomplished with a
second Operation within the OperationSet or with a second standal one "change DERGroups"
transaction similar to that shown in the previous example.

Following execution of the OperationSet transaction, the membership of Group A would be

as shown in Table 7.
&7 MBrR%E DERBEHE A KNEEERH

Table 7 - Example DER Group A membership after delete

DER B & mRID rE
DER member mRID Capability

2cb43245-ed67-4751-b09c-028a0e65e004 5 kW
94928710-2ad2-4a0f-8f12 c6304cle5b19 12 kW
3092d3ae-c57e-4079-a4d4-543d024eea8¢c 5 kW

5.4 DER B¥4HEH
5.4 DER Group queries

—BRVHE FARXRRTEMLUNESERHECET  SRAKEERRETE. K
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£/ “get DERGroups” X ZFriEMK , KE 11 P AT E K.

Once a group is created then any system may query to get information about group, including
its membership and capabilities. This is accomplished using a "get DERGroups" transaction,

asillustrated in Figure 11.

sd G2t DER Growp G1360-8

llv'n (_I
f X
EMSNOAS DERME

oo DERG RS

| S——

epiF s eopsy

11 XEEHDERFMACASKBER

Figure 11 - Message exchange pattern to support querying a DER group

EMAMACIM get” B EASEARNER EHINR FREMA, HREERRN IEC61968-
100 ARz FERMEMEE 2 . DERGroupQueries ¥ #& 2 BRI 8% A,

HEAXMLEAERFIMLERR  ITIALEFIASRZRH XML 5 :

When using the CIM "get" verb, the query parameters are provided in a special "query profile"
that is placed in the Request rather than the Payload section of the IEC61968-100 message.
The DERGroupQueries profile can be found in Annex A.

If XML isbeing used as the data serialization format, the following is an example XML snippet

for this query message:

<?xml version= "encoding="UTF-8"?>

<I--XMLSpy v2015 rel. 4 spl (x64) (http://www.altova.com)Ff & 4 2 =l XML % -->

<!--Sample XML file generated by XML Spy v2015 rel. 4 sp1 (x64) (http://www.altova.com)-
->

<RequestM essage xmlns="http://iec.chfTC57/2011/schema/message"

xmlns:xsi="http /lwww.w3.0rg/2001/X M L Schema-instance"
xmlns:nl=..http://www.altova.com/samplexml/other-

namespace" xsi:schemal ocation="http://iec.chfTC57/2011/schema/message M essage.xsd" >
<Header>

<Verb>get<Nerb>
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<Noun>DERGoups</Noun>
<Timestamp>2016-07-21T13:22:54-06:00<fTimestamp>

<Messagel D>94df9ceO-74c3-47ac-b8be-a5f3b0c68447</Messagel D>
<Correlation1D>debcb642-562b-417b-8cge-4b7c30d3eOc8</Correlationl D>
</Header>

<Request>

<DERGroupQueries xmlns="http://iec.ch C57/2016/DERGroupQueries#"
xmins:xsi="http://www.w3.0rg/2001/X M L Schema-instance"

xsi:schemal ocation="http://iec.chfTC57/2016/DERGroupQueries# DERGroupQueries.xsd" >
<EndDeviceGroup>

<Names>

<name>Group A</name>

</Names>

</EndDeviceGroup>

</DERGroupQueries>

</Request>

</RequestM essage>

] F& 3 2.5 A 5% w1 i #8528 22 31 DERGroup 7R /1 7y 62 A 2 #8 [ DERGroups ¥ #& [ 8 DER

BHENMEE,

The response message returns the details of the DER Group(s) using the same DERGroups

profile used in the create DERGroups examples previously described

5.5 DER Bf4HARE B
5.5 DER Group status monitoring

DER F AR %% £ DERMonitorableParameter FBI{E ., LES2HHP 2 1 RZ B A&
RIABFREHE & B4 ER DERParameter , HiZE #ty , B ¥ fE DERParameter 2z —# & B
DERCurveData,

12RARANUFER DERBERE AL RS,

DER group statusis reported using the DERM onitorableParameter class. One or more of these
parameters may be passed in a message, each with a specific DERParameter, and optionally, a
set of corresponding DERCurveData for the respective DERParameter.

Figure 12 illustrates the messaging interaction for requesting the status of a DER group.
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Figure 12 - Message exchange pattern for DER Group status monitoring (PULL)

hEER 2 BEEARFERMER(H : DMS)FERAMAE(8H¥ DER i) , U RS HEFEAE
BREZHEH., XS 2LBERBDHEER A7 B # DERGroupStatusQueries profi Ff i fX o
f£ A A.6 1R fit 2 DERGroupStatuses | #& # K 3 PR #l ik 74~ [ & = FE

%%  DERMSHZZEHMBEIRKRBEREEE KB I3PAE R,

The objective in this approach is that a requesting entity (a DMS for example) could request
the status (for a group of DER), and the values for each of the group's capabilities. This request
portion of this transaction is accomplished using the DERGroupStatusQueries profi, found in
Clause A.7. Theresponse is returned using the unconstrained version of the DERGroupStatuses
profile found in Clause A.6.

Alternative, the DERMS may choose to broadcast status changes to interested systems, as

illustrated in Figure 13.
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Figure 13 - Message exchange pattern for DER Group status monitoring (PUSH)

% 5 7RFI A A6 52 DERGroupStatuses I # #9 7 3 IR #I AR &5 .

Thistransaction also utilizes the unconstrained version of the DERGroupStatuses profile found
in Clause A.6.

5.6 DER B¥4H M
5.6 DER Group forecast

kkkhkk*x

AEMHEARTEFAREKERABRIE DER T AMFER 2 5%, st DER HiE2EM

RHEHARAEDRFTEBRHATE,

This subclause describes a method by which forecasts of DER availability may be exchanged
between software applications. Forecasts can be provided for any or all of a DER group's

dispatchable power capabilities.

LhEREER MM DER HAER AR EMMAERR. f  FLEH DER &
AzEERUTENFANKREIEST  SREEIXRZHAUED , UBAAKER, H
BATER DERZEARAHISHBEEN , UEETLERBYERY. BRIERABE
FRGE, WIhEEMR DER TRAMM : BRI, BEXRHERB\EDR)ZFARE,
T 3F i 3R R SR HL b 46 BA B R A9 iR

This function only defines how DER forecast data is exchanged and does not specify how
forecasts are determined. Some DER forecast-providing entities could, for example, have
access to detailed weather forecast information, including satellite or sky-viewing capabilities

to enable prediction of solar variability. Others could monitor DER health or analyses
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historical data in order to determine forecasts with greater accuracy. Regardless of the
forecasting methods that may be used, this function only addresses the exchange of the forecast
of the DER availability (e.g., real, reactive and apparent power) and does not address the
exchange of weather or other related data.

MEMBRFAHER , BRI ER, BERDREAEDR UARHHREZBRETEZHE 3
B2 : BoifE. RARKDITAGHE. BAREZFAKERKNEMEE. BAKEEE
£ RERATRAEREZHRAERK/NMEAMERH.

Asdescribed in a previous section, the present status for real, reactive and apparent power and
other capabilities may include three parts: a present value, a maximum, and a minimum range
of adjustability. Forecasting is relevant for the maximum and minimum values. Forecasting is
not relevant for the present val ue because it is dispatchable and bounded only by the maximum
and minimum.

FRAASRABEEZTEEN., RRTYL  HHAMGEESBCRAATHLESBTHER
B—RIITBEEN K MEFAIBEIARE , TRE-TRRERK. BSRETRE
14,

Forecasts may involve varying degrees of uncertainty. To represent this, the forecast for a
given parameter can be described as an envelope, a range of uncertainty, possibly widening
further into the future as the forecast becomes less certain. The concept isillustrated in Figure
14.
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Present maximum capability B ZARE

maximum capability B ABE2
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Forecast points & 38 2

Time BFR§

14 RAEMFHEIFETERN 2 THA

Figure 14 - Example of points to represent battery storage group forecast

BRI RAERSNMEAREAENER. RARRRBEERE HREARE, EHM2E.

BRERR #HHUFECHAATREBTHBANEERT , KICREESFET.

The present maximum and minimum values are labelled at the left-hand side. Because they
reflect the present state, they are specific, known values. But looking into the future, the
forecasts for these quantities may be represented through a widening envelope, as illustrated
by the red shaded areas.

RERK<EANEE .
SHHEMME DERFACTHMN RN IESR LRMERT. AWM, LEHAER

AAMTRETENE  BXAEHEBRRBEEFR.

Forecast consideration of storage systems:
Forecasts for the availability of groups of battery storage DER may also be represented by the
approach described above. The forecasted availability of these groups, however, may have a

different appearance and would naturally be dependent on the level of dispatch.

Bl Z8mH3IBEELREREAR 2 FME

* DER1 10 kW 70 kWh

* DER2 5 kW 20 kWh

* DERS3 15 kwW 65 kWh

As an example, consider a group comprised of three battery storage devices:
* DER1 10 kW 70 kWh

* DER2 5 kW 20 kWh

* DER3 15 kw 65 kWh

AELER  KRAIBRREEERUAEEIREBECEERRE,
IRAKSIBERERAFHECENRETAMRRAET AL MM, BERTREL

REDTERXRAIRESE  ZHEXEIARENRSBRESES TR,

For simplification, this example assumes that each device can charge at the same rate at which
it discharges.

Figure 15 illustrates how the individual charge availability and discharge availability of these
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three devices might appear when viewed as a group. The aggregate capability of the group to

either charge or discharge is shown to drop in steps as each device's storage capacity is filled

or depleted.
) 1 His 2 s 3 Hme A My
sl LEL L LET L EN N i = 1l i E
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Figure 15 - Battery DER Group availability example

S EMRBEFE AAFELRBRERMR YR, FREMAL , B DERFRMERZ
BEREEERFRIMEENBRAESRHAUTILERE.
16 RASHHFERDERFECANNASEEES.
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For battery storage groups, the forecast is inherently a function of the level of dispatch. In
view of this, the entity making the request for a DER forecast will be able to do SO, based on
a hypothetical level of dispatch that is passed in the request.

Figure 16 illustrates the messaging interaction for requesting a forecast for a DER group.

ad DERGroep Forecant 613632

Morege rent)
DERME

e DEMCrouz Fommcanta)

16 DER#HMAFERZHAERTEE K (PULL)

Figure 16 - Message exchange pattern for DER Group forecasting (PULL)

BEZEZPZEERFRERM : DM M FERFE R (8 — 48 DER) , ¥ MBE KRR —KRKH
AEZRESTENEARNB N ERBEARE. ULXB2FRBIBER AL0 K
DERGroupForecastQueries Z| #& priE K, £ A.8 g {it 2 DERGroupForecasts 3 #& Y
ZRERECEEFE,

%  DERMSHEEHMEIRKEEREEE  KE 17HAME TR,

The objective in this approach is that a requesting entity (DM S for example) could request the
forecast (for a group of DER) and get predicted minimum and maximum values for each of the
group's capabilities for a time period in the future. This request portion of this transaction is
accomplished using the DERGroupForecastQueries profile, found in Clause A.10. The
response is returned using the constrained version of the DERGroupForecasts profile found in
Clause A.8.

Alternative, the DERMS may choose to broadcast status changes to interested systems, as
illustrated in Figure 17.
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Figure 17 - Message exchange pattern for DER Group forecasting (PUSH)

ZX 5 F A A8 Hz DERGroupForecasts #l #& 19 32 IR #l iR 4% o

JEASZA B2 ER 2 DER &4 , ¥4 DERMonitorableParameter, DispatchSchedule K
DERCurveData &R , HRAEBMN K/ NEXRE , ARMEBABMHESEEFEREZERR
RNME/BREEBERAZTRERTS KX).

FRERNNESENR , 28K IEC 62325-451-5:2015 , gelR B BAZE LR,

This transaction also utilizes the constrained version of the DERGroupForecasts profile found
in Clause A.8.

A forecast will identify the DER group for which the forecast has been made and using the
DERMonitorableParameter in conjunction with the DispatchSchedule and DERCurveData,
min/max values of the interval for the forecast, as well as the associated confidence (how likely
the forecast will fall within the predicted min/max values).

For more information on forecasts, please see IEC 62325-451-5:2015, Framework for energy

market communications.
5.7 DER BE4HFRE
5.7 DER Group dispatch
HEEHAENEE DERFECENSERN A ZE, WA ZRUBRZERX , KBHENESE

NRERAFMAESRAESHLAEEZER.

This paragraph describes a method by which the power level of a DER group may be managed.
This method isin the form of arequest that the power for the group be set to a specified level
and dispatched to the grid.
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LR REEEARCEXBEREPCHKERAR Rit AREZELEHERMES DER
ZEBAR, Bl EZHEERK - 0@ DER 2R\ KB D EH B Al E /) 100 kW

B % , A% DERE A 10 kW, 1 {& DER B #k 100 kW , S 2 F M H it 5 &

RERA MR, BUEEMEG DER CEEZR S EZBHARLEEREE , BERAEEE

¥ DERWWEEB (R W DERMS)z &E1F,

This function is intended to apply between software applications in an enterprise integration
environment. As such, it does not have direct bearing on how individual DERs within the group
are managed. For example, if this function requests that the power output from a group of 10
DER be reduced to a level that is 100 kW less than the present value, it may be satisfied by
each DER being reduced by 10 kW, one DER being reduced by the whole 100 kW, or any other
distribution across the group. The algorithms and methods by which individual DER are
managed is out of scope of this standard and is viewed as the responsibility of the entity

directly managing the DER, such asa DERMS.

EHNERCERAERERHENTETARNLRE, HERENFREBRASEER
MIEZFS5l 2 DERFHAER(FANMAKZKEFMEN DERBEE), MARAER , #HE
MRTHFERE, REEIEAAEMERAER  BEEARYTAFHIADBER,

The previously-defined method of using arbitrarily-defined groups is also used for this
function. It requires that the referenced DER group definition (i.e. the list of which DER make
up the group) is known and agreed-to by both the power-requesting and power-providing
entities. As described previous, the makeup of the group could have been defined by the
requestor, the provider, or any other entity, and it creation could have been a manual or

automated process.

18 RABHNHAEFS. o, L RPIBERREERBRTSITREABEFR 2R (E
TRSEIREEREARMZ UML "ER" ) RERER , AEFREEITNEE® A
RENTHESEE , AREEREHRBRECCORE, HFEEIT(BER)RNREER(GER)TR
ENREGBREOE) A HANEMRGEIEE, ) BEBEHRARIEEEAE
, Bt RHIME R DERMS mEA@ER DER cERBRBEMEANEMAHBERZE

i

DER B

Figure 18 illustrates a power dispatch sequence. In addition, this example shows that a status
monitoring request may also follow the dispatch request (shown as the UML "rectangle"
referencing the status monitoring use case); or preceeded by a forecast, so that the requesting

entity may know what range of adjustability is presently possible, and status monitoring tracks
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the response to the dispatch. Group creation (required) and status monitoring (optional) could
occur immediately before the power dispatch (request and reply) or any time prior.
Additionally, although out of scope of IEC 61968, this example shows how the DERMS
communicates with individual DER using whatever protocol the smart inverter for the
particular DER uses.

&4 DER Dizpaich
' 0 Q
A A
EWEDMS CERMS DER{1.m}
1 i
J
el ./

DERGroup Forecast B1BEE-S

| createDE A plaguaiobes] 1
Y I -_I_

™ =

delemiane how lo mess] mguedi)

!-r""l

mdndual DRP comital sgnala

d

iidewichesd STASN LI LETE ]

0.

indidual EEE 2030 5 o gralsl )

e |

FHI.I__.-"

DER Group Statas 819885

18 DERFEFAEZ RHIASRBEK

Figure 18 - Example Message exchange pattern for DER Group dispatch

LEERZBEERFRERD : DM ER DERFEBEE L. RXBZ2FRPDHF
£/ A.10 z DERGroupDispaiches Z| @ ZRFIRAFTER. ETE K SAERUHE
—RE.

The objective in this approach is that a requesting entity (DM S for example) could request the

dispatch of power from a DER group. This request portion of this transaction is accomplished
using the constrained version of the DERGroupDispatches profile, found in Clause A.10. Note
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5.8
5.8

that each dispatch is for a single capability.

RBEFAEBR  RREEH Y DERBECEHAEBNT , URAFAKNBEERE. 6l &
FR#RA 100kW ER iR | R R MY DERMS # X 5 R (B 1z DERGroupDispatches) , Al
ZFERE DERBEMA MBI “F 4 A” )z mRID = Names.name , L & & Capability X A
“activePower” | {E % 100,

MEMBR , BE A DERGroupDispatch.mRID 5 DERGroupDispatch.Names.name , 1L

HWAILFER, DEESKIH TR ZE R

To make the dispatch request the system passes a valid identifier for the DER Group, and the
capability and quantity that is desired. For example, if 100 kW of active power was desired,
the requesting system would send the DERMS a request (create DERGroupDispatches) that
had the mRID or Names.name of the DER group (e.g. "Group A"), and a RequestedCapability
with a capabilityKind of "activePower" and a value of 100.

There would normally also be a DERGroupDispatch.mRID or a
DERGroupDispatch.Names.name to identify this request for tracking purposes. The response

is simply an indication of success or failure.

DER Bf4H Hif%/fEH

DER Group Connect/Disconnect

LREmGITheE BURBEFREP A DERESHBERENEE, B® L , DERMS
FRUELBEHAERTEOAFAEREE " ER/EE” A, BB IECEERLHE

EndDeviceControl ; IEC 61968-9 & & 4l)dh & {& DER % Bl tkTh gt .

This is a control function by which all DER in a given group may be disconnected-from or
reconnected-to the grid. Notionally, a DERMS or other entity providing this service could do
so by leveraging the standard "Connect/disconnect” function that has been identified for
individual DER in the IEC standards (specifically EndDeviceControl; IEC 61968-9 Meter
Reading and Control).

e FRARA TR L ERMEHT. NP IERTELECENETRI.
B 4EZE -
EE/MEEREQEHEARE RS , B RERBEMRRE.

Use cases for this function could include lockout for grid maintenance, soft shutdown or restart
around planned outages.
Technical approach:

The Connect/disconnect request shall include a simple Boolean indicator of which state is
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required.

BERIMEFRECETIRFZH

c BEEZHKBBHM/ER, R “now” IR

c BRI K RABER/MEESREFSBRIEIE-RE™B,

- DERBE BRI AN EHE(NHBE DER KN ZBERTRAERME)NKMEEE DER 8

The connect/disconnect request shall include the following timing parameters:

* A start date/time for the action, or a "now" indicator.

« A delay time over which a random delay is to be placed prior to starting the
connect/disconnect action.

A time-window over which the DER group members are to be disconnected or connected (as

linearly as possible given DER sizes) DER Group function discovery.

5.9 DER A BHEER
5.9 DER group capability discovery

LRHEEAFEM@E DER CERKFTEMNEF  URKBHERAZFHEMXENRENE
B, RELREY , 7HcEARIEEEERRN)ZERMBE S E DER HAMXENT

BE , XRALLAR,

This system has information regarding the installed capabilities of individual DER, and the
intelligence to translate this into the functions supported by the group. At some point in time,
a separate application, such as a Distribution Management System seeks to understand the

supported functions of a particular group of DER, and this message is utilized.

ERE YA EINEE ZHF R , DERMS i§ &t ¥ T 5 2h s #4E — B 5 MK fH -
. EIE/MRE,

* requencyWattCurveFunction,

* maxReal PowerLimiting,

* rampRateContro,

Based on arequest for supported functions, a DERMS would pass a set of Boolean values for
the following functions:

+ Connect/disconnect

« frequencyWattCurveFunction

» maxReal PowerLimiting

» rampRateControl
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reactivePowerDispatch

real PowerDispatchvoltageRegulation,

voltVarCurveFunction

voltWattCurveFunction

* reactivePowerDispatch
« real PowerDi spatchvoltageRegul ation

« voltVarCurveFunction
« voltWattCurveFunction
E

N7 #8 DERNamePlate 38 3| LA X £ 8 |EEE 1547 2 — Bt , E$ R DER
SEHE B 2

B4 NI
ANMRDNNERRERIR, ENHE, EBREGEFKE. FEEEG , 2

DERNameplate ¥ Bl R #& o

Additional, the DERNamePlate class has been added to support consistency with |EEE 1547
wherein DER capabilities such as min/max Active Power, Reactive Power, Voltage, and other
operational characteristics are indicated. See Appendix B, DERNameplate class table for more

details

ERERTREENE

5.10 DER B¥4H BB FHETTIRE
5.10 DER group voltage regulation function
teREFIThEE DEREUXEHHURBEERETFEZ AR R
R MIE DA R, AIREMABHEBRREL  BNEEASE., EEREEER)R
HEBR,
Thisisa control function by which DER support for various voltage needs may be requested
Requesting entities could specify a target voltage or an increase/decrease adjustment
Requests could be made at any group-level; such as an entire circuit, an individual feeder (or

EURHZERE. LaE

segment thereof), or a microgrid
REWRE - EE B : DERMS)AIEFA{E 5l DER W EERE
(5l 10 1EC 61850-90-7 s fy Vnom) | LA R B RK/BIRI Sk B &
B, EATRELSXF

Bl . AR ZE DER 22
BRI ERYEE, FHLEDNECERARITERREBRREER

RUBRALR D RERH,
The entity providing this service, for example, a DERMS, could use a variety of settings of
individual DER in order to provide this service. This includes, for example, adjustments to
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the target voltage of various DER, for example, Vnom in [EC 61850-90-7), and turning on/off
or adjusting reactive power functions. Use cases for this function include feeder-level
conservation voltage reduction which might be turned on/off in a dispatchable way to reduce
peak loading.

"ERAE DREAERPER MARERUESHERBHAEE,
BORNHEMBENRE , DERMSERMRERMBRPRE—RI XER Y B, LEEFF

R—BEBABEE K IXTEEREZE—HE.

The "Voltage Regulation" function specifies only the intended result, and not the control
method by which the result is obtained.

Similar to the other dispatch functions, the DERM S can specify a series of X and Y valuesin
a ramp rate curve, which would allow for changing values over a period of time, or a single

value that would represent a constant state.
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B g% A
(FHE)
$r %} DERMS Z48 ~ BRI E R EIH

Annex A
(normative)

Data requirements for DERM S profiles

Al —R%
A.1 General

£ ALEXRALLZE ¥ DERGroup tHEAZI @z REMHERNEREE,
FRZEERZER, 2B CNS61968-11, FEAERBER z2EF KT, 88 "CIM version
iec61970cim17v22_iec61968cim13v1l iec62325cim03v14”,

Table A.1to Table A.11 are the normative datarequirements for the DERGroup related profiles.
Complete data definitions can be found in IEC 61968-11-Apphication-ntegration-at-electric

{CHVM-extensionsfordistribution. For a graphical representation of the data model, see CIM
version iec61970cim17v22_iec61968cim13vll_iec62325cim03v14.
THgH@eTESBERX 2 F5{L, W XSD, RDF, XML, JSON s protobuf, £ SOAP
® IMS 2B EIE3| , 28 IEC 61968-100:2013,

FRE BRI A B identifiedObject, mMRID B4R ERAFH EEEEKA MRIDER

# A4 — ID (GUID),

The following profiles may have many types of serialization such as XSD, RDF, XML, JSON,
or protobuf. For SOAP or IMS based integration guidance the reader isreferred to IEC 61968-
100:2013.

All classesinherit from identifiedObject. The mRID attribute is defined as a string, but leading

practice is that mRID should be constrained to a globally unique ID (GUID).

RERALERAL G REENERS "SRHE", REBNERS "T2RH". ®kF
BRBEzHEFRE BEERBRY "—-BEA" WIHlR, AN, RAEBB ZRFNE
EEMHME RELEBELT SERERLBEIANZIRFE. BF K REBERZ
EEFEATZREANSE BERURKREXMAENTIH  REESEEAAMHRNE
ERECEEM,

In Tables A.1 to A. 11, some will be labelled as "constrained" and some will be labelled as
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"unconstrained". This differs from profile development in the past where attempts were made
to create "one size fits all" profiles. Recognizing however, that tighter constraints improves
the chance for interoperability, in some instances constrained profile, which have fewer
optional element, will be required. Typically unconstrained profiles are used in the response
to arequest and since all data elements might not be populated, having more optional elements

allows for an appropriate level of flexibility.
&AL

Table A.1 - IdentifiedObject

IdentifiedObject

¥ @ ldentifiedObject

Core: IdentifiedObject

B EREX B2 fii 3
Attribute Data Type | Cardinality Comments

aliasName string [0..1]

description string [0..1]

mRID string [0..1] EATHEE , RFRHEMH A GUID.
While a string, the string should be restricted to a
GUID

name string [0..1]

RERAZERAL G HBRUBERBEANZHESETHR. BEANFREEME , HX

BEARER , 6 R,

In Tables A.2to A.11, profiles are detailed with a combination of attributes and super classes.

A super class is an attribute which isitself, a class, e.g. Status.

A.2 DERGroups %48 (Z R &R A)

A.2 DERGroups profile (constrained version)
DERGroups Zl| #& a2 — ¥ % DERGroup, DERGroup % EndDeviceGroup ¥ 5l 2 45 % 1t o
Rt @z ZRHRAF , T# DERFunction £ & &4 1% .

The DERGroups profile contains one-to-many DERGroup. DERGroup is a specialization of

the EndDeviceGroup class. In the constrained version of this profile, the element DERFunction

is mandatory.
£ A.2 DERGroups | #&
Table A.2 - DERGroups profile
DERGroups
B BERAEA ¥ fig &t
Attribute Data Type Cardinality Comments
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DERGroups |EndDeviceGroup |[1..*]

HEemH

Profile Altributes

mRID string [0..1] EAFEE , XFRERHA GUID,
While a string, the string should be restricted
to a GUID.

description string [0..1]

DERFunction | DERFunction [1..1] B EEH % B,
See Annex B

EndDevice EndDevice [0..%] 2 BH 8% B,
See Annex B

Names Names [0..%] 2 BH 8% B,
See Annex B

version Version [0..1]

A.3 DERGroups &4 (R Z R &I 4)

A.3 DERGroups profile (unconstrained version)

RitE ez T 2R MRAF , DERFunction & BiRE,

In the unconstrained version of this profile, DERFunction is optional.

& A.3 DERGroups (FZR#| )2l &

Table A.3 - DERGroups (Unconstrained) Profile

DERGroups
B EREX 2 fi &t
Attribute Data Type Cardinality Comments

DERGroups EndDeviceGroup |[1..]

e

Profile Altributes

mRID string [0-1] ERTEE  RTFREMRHA GUID.
While a string, the string should be restricted to
aGUID

description string [0..1]

DERFunction |DERFunction [0..1] 2 BH 8% B,

See Annex B
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EndDevices

EndDevices

[0..%]

2R M B,

See Annex B

Names

Names

[0..%]

2R M B,

See Annex B

version

Version

[0..1]

2R M B,

See Annex B

A.4 DERGroupDispatches 48 (3Z R #I ik 4)

A.4 DERGroupDispatches profile (constrained ver sion)
Rt Zlie 2 Z RS MRAF , EndDeviceGroup B 4 % B 2 {i5 , DERMonitorableParameter 7R

ZBXE. (EBAE , 28K % B 2 EndDeviceGroup),

In the constrained version of this profile, the attribute EndDeviceGroup is mandatory

DERMonitorableParameter is also mandatory. (See Annex B, EndDeviceGroup for dispatches).

£ A.4 DERGroupDispatches (Z IR %l = )3l #&

Table A.4 - DERGroupDispatches (constrained) Profile

DERGroupDispatches @& 1 ¥f % DERGroupDispatch

DERGroupDispatches contains 1-to-many DERGroupDispatch

B EREX HEE fim &k
Attribute Data Type Cardinality Comments
DERGroupDispatches | DERGroupDispatch |[1..*]

EE g R

Profile Attributes

DERGroupDispatch @& T % T4 :

DERGroupDispatch contains the following elements
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mRID string [0.1] EhATERE, XTREMREA GUID.
While a string, the string should be
restricted to a GUID

EndDeviceGroup EndDeviceGroup |[1..1] 5B 5 E % B K % B 2
EndDeviceGroup.
See Annex B, EndDeviceGroup for
Dispatches

Names Names [0..*] B BH % B,

See Annex B
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A.5 DERGroupDispatches 48 (R Z B & ik 4)

A.5 DERGroupDispatches profile (unconstrained version)

Rt ZEN FZE 4|4 & , EndDeviceGroup % B3 & 1E, DERMonitorableParameter 7 B

BIE(BENBE , 28K B 2 EndDeviceGroup),

In  the wunconstrained version of this profile, EndDeviceGroup is optional.

DERMonitorableParameter is also option (See Annex B, EndDeviceGroup for Dispatches).
£ A.5 DERGroupDispatches (1 3 PR #l = )% #&

Table A.5 - DERGroupDispatches (unconstrained) profile

DERGroupDispatches @& 1 ¥f % DERGroupDispatch

DERGroupDispatches contains 1-to-many DERGroupDispatch

B ERAERX 2EH fii &E
Attribute Data Type Cardinality Comments
DERGroupDispatches | DERGroupDispatch |[1..*]
HEms

Profile Attributes

DERGroupDispatch @& T % T # :

DERGroupDispatch contains the following elements

mRID String [0..1] EhFEE K FFEHEEH B GUID.

While a string. the string should be
restricted to a GUID

EndDeviceGroup EndDeviceGroup [0..1] 58 A E 2 B K % B 2

EndDeviceGroup.

See Annex B, EndDeviceGroup for

Dispatches

Names Names [0..%] 2 K 8% Bo

See Annex B

A.6 DERGroupForecasts (3[R fl)
A.6 DERGroupForecasts (constrained)

FA L% DERMS 35 5 DERGroup FEHl, ALt 2 R &IR4 & |, predictionCreationDate

& EndDeviceGroup % B 24 & .

Used to ask a DERMS for DERGroup forecasts. In the constrained version of this profile,
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predictionCreationDate and EndDeviceGroup are mandatory.
% A.6 DERGroupForecast (3 R #l = )% #&

Table A.6 - DERGroupForecast (constrained) profile

DERGroupForecasts ‘@& 1 ¥ % DERGroupForecast

DERGroupForecasts contains 1-to-many DERGroupForecast

B ERAERX 2H 1l &E
Attribute Data Type Cardinality Comments
DERGroupForecast | DERGroupForecast |[1..*]
e

Profile Attributes

DERGroupForecast @& T % Tt :

DERGroupForecast contains the following elements

mRID String [0.1] EhFEE RFEEMRES GUID,

While a string, the string should be
restricted to a GUID

predictionC dateTime [1..1]
reationDate

EndDeviceGroup EndDeviceGroup [1..1] BB B 2 EndDeviceGroup.

See Annex B, EndDeviceGroup

Names Name [0..1]

A.7 DERGroupForecasts (R = [ i)
A.7 DERGroupForecasts (unconstrained)

Rt s FZREIMRAH , predictionCreationDate )z EndDeviceGroup & BiE1E,

In the unconstrained version of this profile, predictionCreationDate and EndDeviceGroup are

optional.
% A.7 DERGroupForecast (1 3 [R #l = )% #&
Table A.7 - DERGroupForecast (unconstrained) profile
DERGroupForecasts ‘@& 1 ¥f % DERGroupForecast
DERGroupForecasts contains 1-to-many DERGroupForecast
R EREX B2 A sE
Attribute Data Type Cardinality Comments

DERGroupForecast DERGroupForecast |[1..*]
Hem
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Profile Attributes

DERGroupForecast 2 & T 5l st ¥ :

DERGroupForecast contains the following elements

A.8 DERGroupStatuses #4&

A.8 DERGroupStatuses profile

mRID String [0..1] EAFEE ZFRERHAE GUID
While a string, the string should be
restricted to a GUID

predictionCreationDate | dateTime [0..1]

EndDeviceGroup EndDeviceGroup |[[0..1] B R K 8% B 2 EndDeviceGroup.
See Annex B, EndDeviceGroup

Names Name [0..1]

#£ A.8 DERGroupStatuses &l #&

Table A.8 - DERGroupStatuses profile

DERGroupStatuses @& 1 ¥ % DERGroupStatuse

DERGroupStatuses contains 1-to-many DERGroupStatus
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B EREX 2 fim &k
Attribute Data Type Cardinalit Comments
y
DERGroupStatuses EndDeviceGroup [1..%]
HiamH
Profile Attributes
mRID stnng 0.1 |mazs®, xFx2ERHA
GUID,
While a string, the string should be
restricted to a GUID
DERMonitorableParam | DERMonitorableParam |[1..*] ES ] [} % B P
eter eter
DERMonitorableParameter,
See Annex B,
DERMonitorableParameter
Names Name [0..%] BEHGEB 2B,
See Annex B, Names
status Status [0..1]
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A.9 EndDeviceControls
EndDeviceControls % A RE#IThee , HWiE ~E/H DER EEFEHME, HIRLAEMEBR

IEC 61968-9:2013 &k K 12 Hl s 2 RIF B 18 o

The EndDeviceControls is used for control functions such as indicating to an entire group of
DER to connect or disconnect. This profile is the same as the source profile in IEC 61968-
9:2013, Meter Reading and Control.
A.10 DERGroupQueries
@R A UFERER DERGroup 2 Effl. B RAEMEE 11 E 1B B &AF(MRID HH ),

O fERFENEH ¥ 3% DERGroup Bl EFFEE R, ERHRERBFT , AIDERKEERARE
DERGroup v BRI EIFE, Lt ER4E% <z “5lE” 5% , T AR L DERGroup ERHE R R #f |
LERARE—SXINER,

This profileis used to request information about a DERGroup. The requesting system simply
passes along the identifier (mRID, or Names) and the responding systems returns all data for
that DERGroup. If no identifier is passed, then the responding system is to respond with the
datafor ALL DERGroups. Thisis the special "bootstrap" case that can be used to populate a

system with DERGroup data so that a basis for further transaction may occur.

& A.9 DERGroupQueries

Table A.9 - DERGroupQueries

DERGroupQueries @& 1 ¥ % EndDeviceGroup

DERGroupQueries contains 1-to-many EndDeviceGroup

B ERAERX 2EH i EE
Attribute Data Type Cardinality Comments
HEemH
Profile Attributes
EndDeviceGroup EndDeviceGroup [1..%] B R K8 B 2 EndDeviceGroup.

See Annex B, EndDeviceGroup

A.11 DERGroupStatusQueries
HEERRANFERERH DERGroup 2RE(ERMER)NEN, REHFEHARFR

DERGroupQueries g #& = #£18 , {18 @ f& % £ A DERGroupStatuses | #& ,

This profile is used to request data about the status (power related) of a DERGroup. While

the query has the same structure of a DERGroupQueries profile, the response is with the
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DERGroupStatuses profile.
# A.10 DERGroupStatusQueries

Table A.10 - DERGroupStatusQueries

DERGroupQueries @& 1 ¥ % EndDeviceGroup

DERGroupQueries contains 1-to-many EndDeviceGroup

B ERERK 2H fii &t
Attribute Data Type Cardinality Comments
Hamt
Profile Attributes
EndDeviceGroup EndDeviceGroup [1..%] S B M4 B 2 EndDeviceGroups.

See Annex B, EndDeviceGroup

A.12 DERGroupForecastqueries
HYEFERMEEAER  HHERRANEHZE N DERMS N R,
This profile is used to query a system such as a DERMS, for data related to forecasts.
& A.11 DERGroupForecastQueries

Table A.11 - DERGroupForecastQueries

DERGroupForecastQueries @& 1 ¥f 2 DERMonitorableParameter, 1 ¥} % DispatchSchdu , BA

% 1 ¥ % EndDeviceGroup

DERGroupForecastQueries contains 1-to-many DERMonitorableParameter, 1-to-many

DispatchSchdu, and 1-to-many EndDeviceGroup

B BERAEA 2H fim &t
Attribute Data Type Cardinality Comments
HemY
Profile Attributes
DERMonitorablePar | DERMoni!orablePara|[1..*] % i Bt % B P
ameter meter

DERM onitorableParameter .

See Annex B,
DERMonitorableParameter

DispatchSchedule DispatchSchedule [1..%] 2 R & B =2 DispatchSchedule,

See Annex B, DispatchSchedule

EndDeviceGroup EndDeviceGroup [1..%] B RK & B 2 EndDeviceGroup.
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ff$ $% B

(BE)

8 15 71
Annex B

(normative)

Super classes

B.1 —f&
B.1 General
HWEHENMMEXBLEXBISHMBER)RAREMENFREBERAURELE,

These are classes (shown in Table B.1 to Table B.15) that are used as attributes in other classes

for constructing a profile.

B.2 CurveStyle %71
B.2 CurveStyle class

£ B.1 CurveStyle ¥ 5l

Table B.1 - CurveStyle class

B : CurveStyle

Core: CurveStyle

B ERAX
Attribute Data Type
constantY Value string = " constantY Value”
straightLineYValues string = “straightLineY Values”

B.3 DERCurveData 3EHl
B.3 DERCurveData class

# B.2 DERCurveData %8 3

Table B.2 - DERCurveData class

DERCurveData
& ERER 2
Attribute Data Type Cardinality
intervalNumber I nteger [0..1]
maxY Value float [0..1]
minY Value float [0..1]
nominalYValue float [0..1]

- 62 -



CNS 61968-5:2024

timestamp

dateTime

[0..1]

B.4 DERFunction ¥g 5
B.4 DERFunction class

DERFunction FHI AN RFRRBELAARTHACEBRKEEZE ML DERIENEF.

The DERFunction class is used to share information with a requesting system about which

DER functions the responding system can support.

# B.3 DERFunction ¥ 5l

Table B.3 - DERFunction class

DERFunction

B ERAERX 2H fii &E
Attribute Data Type Cardinality Comments

connectDisconnect boolean [0..1]

frequencyWattCurve boolean [0..1]

ma xReal PowerLimiting | boolean [0..1]

rampRateControl boolean [0..1]

reactivePowerDispatch |boolean [0..1]

real PowerDispatch boolean [0..1]

vollageRegulation boolean [0..1]

vollVarCurve boolean [0..1]

voltWatlCurve boolean [0..1]

DERNamePlale DERNamePlate |[1..1] 2 B8 Wi $% B 2 DERNamePlate & 1.
See Appendix B, DERNamePlate
table

B.5 DERMonitorableParameter 35 Bl

B.5 DERM onitorableParameter class

LRI R ALK EAS R E LR D AR BB E R,

This class is used to determine which capability is going to be dispatched and what interval.

%% B.4 — DERMonitorableParameter 3 3

Table B.4 - DERMonitorableParameter class

DERNamePlate
R BEHAEA 2H
Attribute Data Type Cardinality
DERParameter DERParameterKind [1..1]
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flowDirection

flowDirecilonKind [0..1]

yMulliplier UnitMultiplier [1..1]
yUnit DERUnNIitSymbol [1..1]
yUnitlnstalledM ax float [0..1]
yUnitlnstalledMin float [0..1]

DispatchSchedule

B.6 DERNamePlate 3§ 5l
B.6 DERNamePlate class

DispalchSchedule [1..%]

HEBRANERRE IEEEISATRE N ZBFEXEMWEB M.

This class is used to indicate which attributes are supported from the list of IEEE 1547

capabilities.
#& B.5 DERNamePlate
Table B.5 — DERNamePlate
DERM onitorableParameter
B ERAK B2 fig =
Attribute Data Type Cardinality Comments

activePowerRating |ActivePower [1..1] BN ERBESENETYE (K

|EEE 1547),

Active power rating at unity power

factor (per |EEE 1547)
overexcitedActiveP | ActivePower [1..1] P EBBMYRREE 2 E R
owerRating

TE{E (MK |EEE 1547),

Active power rating at specified over-

excited power factor (per |EEE 1547)
overexcitedPowerF | PerCent [1..1] 18 72 38 I8 Bl Th = R B (4% | EEE 1547).,
actor o )

Specified over-excited power factor

(per |IEEE 1547)
underexcitedActive|ActivePower [1..1] EE AU EERSE s ENEED
PowerRating

£ (fk |EEE 1547),

Active power rating at specified under-

excited power factor (per |IEEE 1547)
maxApparentPower | ApparentPower [1..1] 1815 T R & K 88 & (K |EEE 1547),

Apparent power maximum rating (per
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|EEE 1547)
normal OperatingPe | normal OperatingPer |[1..1] BRG|E,
rformanceCategory |formanceCategory _
See Enumerations
abnormal Operating |abnormal Operating |[1..1] ES R
PerformanceCatego | PerformanceCategor )
See Enumerations
ry y
internationallsland |internationallslandC |[0..1] -
Category ategory )
String
max| nj ectedReacti | ReactivePower [1..1] WM IHEE AR A EE (K IEEE
vePower
1547),
Reactive power injected maximum
rating (per |IEEE 1547)
maxAbsorbedReact | ReactivePower [1..1] % THh R IR UK S KB E B (K IEEE
ivePower
1547),
Reactive power absorbed maximum
rating (per |EEE 1547)
maxA ctivePowerC | ActivePower [1..1] BAENAESEEE  UREBAEN
harge
(#& 1EEE 1547),
Maximum active power charge rating in
watts (per |EEE 1547)
maxApparentPower [ Appa rentPower [1..1] BAENASEEE , UEBBEN
Charge
(#&k 1EEE 1547),
Maximum active power charge rating in
watts (per |EEE 1547)
nominal ACVoltage | Voltage [1..1] EBRXLEESBREEE, L RMSRiEA
B {3 (#k |EEE 1547),
Nominal AC voltage rating in RMS
volts (per |EEE 1547)
maxACVoltage Voltage [ 1.1] BAACEEBHEER, L RMSRE S
B8 {3 (#k |EEE 1547),
Maximum AC voltage rating in RMS
volts (per |EEE 1547)
minACVoltage Voltage [1..1] BENACEBSEEME, L RMSREEA
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B i (#k |EEE 1547),

Minimum AC voltage rating in RMS
volts (per |EEE 1547)

supportedControlM
odeFunction

string

[1.1]

Pt % 8 2 % #% =X Th 88 (#ik | EEE 1547),

Supported Control Mode Functions (per
|[EEE 1547)

manufacturerName

string

[0..1]

1k & & B (4 |[EEE 1547),

Manufacturer Name (per | EEE 1547)

modelNumber

string

[0..1]

A 5% (MK |EEE 1547),

Model Number (per IEEE 1547)

serial Number

string

[0..1]

5 5% (fik |EEE 1547),

Serial Number (per |IEEE 1547)

firmwareVersion

String

[0..1]

2 88 R A< (K |EEE 1547),

Firmware Version (per |IEEE 1547)

B.7 DispatchSchedule %8 7
B.7 DispatchSchedule class

LB R B AT 46 E DERCGroup BE I EAREBE K,

This class indicates the curve style and interval types for a given DERGroup dispatch.

& B.6 DispatchSchedule

Table B.6 — DispatchSchedule

DispatchSchedule
B ERER 2EH i EE
Attribute Data Type Cardinality Comments
curveStyleKind CurveStyle [1..1]
startTime dateTime [1..1]
timelnterval Duration | integer [1..1]
timelntervalUnit TimelntervalKind | [1..1] BRHEB 25 &,
See enumerations, Annex B
DERCurveData DERCurveData [1..%]

B.8 EndOevice 3 7l

B.8 EndQOevice class

Z B B 4% A LA B 8 B DER,
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The class is used to identify an individual DER.
# B.7 EndDevice

Table B.7 — EndDevice

EndDevice
B | ERERA 2H fim &t
Attribute | Data Type | Cardinality Comments
mriD - jstring - [{0..1] EhFERE, ZFRERH B 10 8 GUID.

While a string, I he string should be restricted 10 a GUID

Names | Names [0..1] B BEK B 2 Names & Bl

See Names classin Annex B

B.9 EndDeviceGroup 5]
B.9 EndDeviceGroup class

fE AR B CIM Z 5t & E # (metering package) , EndDeviceGroup {€ # EndDevice B &
B, DER 2SS EEENRNEBRBREENEX , Rttt BRI EANHLLEE DER #

o

Used from the metering package in the CIM, EndDeviceGroup facilitates the management of
groups of EndDevices. Smart Inverters in the DER context, are types of EndDevices, so this

class is leveraged to manage groups of DER.

% B.8 EndDeviceGroup ¥ B

Table B.8 - EndDeviceGroup class

5T & : EndDeviceGroup
Metering: EndDeviceGroup
B EREK 2H
Attribute Data Type Cardinality
status Status [0..1]
type string [0..1]
version Version [0..1]

B.10 A DASRA E K FE I~ EndDeviceGroup (3[R #l)

B.10 EndDeviceGroup (constrained) for dispatches and forecasts

FLLHA A.12 iz EndDeviceGroup 5l , 1t A LA Bl DERGroup, A , WERZ

EndDeviceGroup £ %8 4\ jt ¥4 : DERMonitorableParameter, R Z R &HI R A+ , E R
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DERM onitorableParameter

Like the EndDeviceGroup classin A.12, thisis used to identify the DERGroup. However, the
EndDeviceGroup in this use has an additional element: DERMonitorableParameter. In the

constrained version DERMonitorableParameter is required.
£ B.9 EndDeviceGroup (ZR&l2)BAEER

Table B.9 - EndDeviceGroup (constrained) dispatches class

Metering: EndDeviceGroup

Attribute Data Type Cardinality Comments
mRID string [0..1] ERATERE K RFRER
#% GUID,

While a string, the string
should be restricted to a
GUID

DERMonitorableParameter | DERMonitorableParameler | [1..1]

Names Name [0..%]

B.11 B PASAE K 7 M~ EndDeviceGroup (R 2[R &)

B.11 EndDeviceGroup (unconstrained) for dispatches and forecasts
% B.10 A LLFAE R 2 EndDeviceGroup (£ 32 BR #l)

Table B.10 - EndDeviceGroup (unconstrained) for dispatches and forecasts

5T 2 : EndDeviceGroup

Metering: EndDeviceGroup

B ERAEK HE fim &k
Attribute Data Type Cardinality Comments
mRID string [0..1] EATEE ZTEEE
%% GUID,

While a string, the string

should be restricted to a

GUID
DERMonitorableParameter | DERMonilorableParameler |[0..1]
Names Name [0..%]
B.12 &41%
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B.12 Names
¥ mRID 2 B RE B,
Alternative identifier to mRID.
®B1ll B

Table B.11 — Names

# : Names

Core: Names

B EREK 2
Attribute Data Type Cardinality
name string [1..1]
nameType NameType [0..1]

B.13 NameType
It % A BA3E 7R Name 38 Bl 2 Name R B W& & .
Thisis used to indicate what kind of name is the Name in the Name class.
% B.12 NameType

Table B.12 — NameType

Core: NameType
B % ERER g
Attribute Data Type Cardinality
description string [0..1]
name string [1..1]
nameTypeAuthority string [0.. 1]
B.14 NameTypeAuthority
EEEEWMBERXZ)EBHKE,
Authority responsible for managing names (of this type).
& B.13 NameTypeAuthority
Table B.13 — NameTypeAuthority
L : NameTypeAuthority
Core: NameTypeAuthority
B ERERX 2H
Attribute Data Type Cardinality
description string [0..1]
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name string [1..1]

B.15 Status 3 HI
B.15 Status class

7% B.14 Status ¥ 3

Table B.14 - Status class

Status
B EREX 2
Attribute Data Type Cardinality
dateTime dateTime [0..1]
reason String [0..1]
Remark String [0..1]
Value String [0..1]

B.16 Version JE I

B.16 Version class

A DERGroup 2229 , alge ALUB K H#S {8 Bl DER #i#8 = DERGroup 5 5 DERGroup

TRREBHNEE,

In the context of DERGroups, may be used to track changes when an individual DER has
been added to or removed from a DERGroup.

# B.15 Version £ 3l

Table B.15 - Version class

>R EREN ¥
Attribute Data Type Cardinality

date dateTime [0..1]

maj or Integrer [0..1]

mi nor I nteger [0..1]
revision I nteger [0..1]
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fg % C
(FiE)
B2IE- 22 hill|
Annex C

(nor mative)
Enumerated classes

C.1—f%
C.1 General
JIRFRH(KKRCLERCITHFBERNRBREEZIRGBEE, EREINEEAFTFEENR

X, BFREHFZEAZSE K MELSFZRRHIREFEE.

Enumerated classes, as shown in Table C. 1 to Table C.7, are restricted lists of options. The
base class is often a string data type, but instead of allowing any string, restricts the string to

a specific value.

C.2 abnor malOperatingPer for manceCategory ¥/ 2848 51
C.2 abnor malOperatingPer for manceCategory enumer ation class
I REARETDERAEBRBEEEERREEE.

This enumeration is used to indicate which abnormal operating performance category a DER

may bein.
Fz C.1 abnormal OperatingPerformanceCategory
Table C.1 — abnormal OperatingPerformanceCategory
abnormal OperatingPerformanceCategory (5] £2)
abnormal OperatingPerformanceCategory (enumeration)
B ERAERX

Attribute Data Type

CATI String = “CAT 1”

CATII String = “CAT Il”

CAT 1 String = “CAT 111"

C.3 DERParameterKind %1/ 28 %5 7l
C.3 DERParameterKind enumer ation class

# C.2 DERParameterKind

Table C.2 - DERParameterKind
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DERParameterKind

B ERAEK

Attribute Data Type
apparentPower String = “apparentPower”
activePower String = “activePower”
reactivePower String = “reactivePower”
highFilterBiDirectionalRegulation | siring = “highFilterBiDirectional Regulation”
lowFilterBiDirectionalRegulation | giring = “|owFilterBiDirectional Reg ulation”
highFilterUpReg ulation String = “highFiltervpRegulation”
lowFilterUpRegulation String = “lowFilterUpRegulation”
highFilterDownRegulation String = “highFilterDownRegulation”
lowFilterDownRegulation String = “lowFilterDownRegulation”
increasingRampRate String = “increasingRampRate”
decreas ingRampRate String = * decreasingRampRate”
voltage String = “voltage”

C.4 DERUnNIitSymbol

# C.3 DERUnitSymbol

Table C.3 — DERUnNitSymbol

DERUnNitSymbol
R BERAEA fig &E

Attribute Data Type Comment
A string= “A” UNRERENZER.

Current in Ampere.
Ah string = “Ah” RIENE,

Ampere-hours, Ampere-hours.
As string = “As” BRI (A-S),

Ampere seconds (A-S).
Btu string = “Btu” BEE 6 KERBEEN,

Energy, British Thermal Unit.
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Hz string = “Hz” U (Us)REN 2 HHE,
Frequency in Hertz (1/s).

v string= “V” DR WA RENLZEN,
Electric potential in Volt (W/A).

VA String = “VA” DRBREREVZRENR(FSRERDERER
HE),
Apparent power in Volt Ampere (See also real power and
reactive power.)

VAh String = “Vah” DR LB NFREVUZRERE,
Apparent energy in Volt Ampere hours.

VAr String = “VAr” DESIRBZEREUCERDIR, BHhz "X H

“EB S E(VIsin(phi)) (F2RERDRRRED X),

Reactive power in Volt Ampere reactive. The "reactive" or
"imaginary" component of electrical power (VIsin(phi)).
(See also real power and apparent power).

VArh String = “VArh” DRBLEERPINKRENZENERE,
Reactive energy in Volt Ampere reactive hours.

VPerVA | string = “VPerVA” | IR (PF) , X RERENEZ HE.
%% : IEC kit 8 EEl (ANSHRFTEARDERREZE
B8R (signconvention) B T E. BRERERFERAER
BAIERCRAEAYFDEEMEELRABEMERN
E&HRM.
Power factor, PF, the ratio of the active power to the
apparent power.
Note: The sign convention used for power factor will differ
between |IEC meters and EEl (ANSI) meters. It is assumed
that the data consumers understand the type of meter being
used and agree on the sign convention in use at any given
utility.

VPerVAT | string = “VperVAr” | SHERB(PF) , BRI EREBREN RS LHE,

5% : IEC RETE EEl (ANSHERHBEARYEREEZIE
EHBANEMTE. RERENERAEBRBEMER 2R
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BAEEEEMNRESAESXMERANERRRY.

Power factor, PF, the ratio of the active power to the
apparent power.

Note: The sign convention used for power factor will differ
between |EC meters and EElI (ANSI) meters. It is assumed
that the data consumers understand the type of meter being
used and agree on the sign convention in use at any given
utility.

Vh

String = “Vh”

RE P,

Volt-hour. Volt hours

Vs

Strig = “Vs”

R4 (Ws/A).

Volt second (Ws/A).

String = “W'

LEEBBENCERIIEUS), ENTEERIERE

BB, BEWERZEZ(?R T Vicos(phi)) B UL 4 & o

(FSREEDRRERDE, )

Real power in Watt (J/s). Electrical power may have real
and reactive components. The real portion of electrical
power (1R or VIcos(phi)), is expressed in Watts. (See also

apparent power and reactive power.)

WPerA

String = “WPerA”

BERCENRYER , RE/RHE,

Active power per current flow, watt per Ampere

WPers

String = “WPers”

AERERED).

Ramp rate in Watt per second.

Wh

String = “Wh”

EREEERRSIE),

Real energy in Watt hours

deg

A\

String = " deg

LEAEMzFEHA,

Plane angle in degrees.

degC

String = “degC”

LEREABENZHHRE,

Relative temperature in degrees Celsius.

String = “h”

R , NF=60 2 #=3,600 ¥,

Time, hour = 60 min = 3600 s

min

W - n

String = "min

KR, 78#E=60%.

Time, minute = 60 s.
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ohm String = “ohm” DB AENZEREV/A),
Electric resistance in ohm (V/A)
ohmPerm | string = “ohmPerm” | SKREZEME , LUEE/A R ((V/IA)/m) BB,
Electric resistance per length in ohm per metre ((V/A)/m)
ohmm String = “ohmm” EME=E, BBXK. (rho)s
Resistivity, Ohm metre, (rho).
onePerHz | giring = “onePerHz” | 8 2 Bl & (1/Hz2).
Reciprocal of frequency (1/Hz)
therm String = “therm” REE. #ae,
Energy, Therm

C.5 FlowDirectionKind %1/ 2845 5l

C.5 FlowDirectionKind enumer ation class

# C.4 FlowDirectionKind

Table C.4 — FlowDirectionKind

5T & : FlowDirectionKind (% £8)

Metering: FlowDirectionKind (enumeration)

B BERBER

Attribute Data Type
none string = ~0”
forward string = “1”
lagging string = “2”
leading string = “3”
net string = “4”
qlplusQ2 string = “qlplusQ2”
qlplusQ3 string = “qlplusQ3”
qlplusQ4 string = “qlplusQ4”
qlminusQ4 string = “gqlminusQ4”
g2plusQ3 string = “q2plusQ3”
q3plusQ4 string = “q3plusQ4”
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g3minusQ2 string = “g3minusQ2”
quadrantl string = “quadrant1”
quadrant2 string = “quadrant2”
quadrant3 string = “quadrant3”
quadrant4 string = " quadrant4”
reverse string = “reverse”

total string = “total”
totalByPhase string = “totalByPhase”
as string = “inductive”

6 string = " capacitive”

C.6 nor malOper atingPér for manceCategory 51| 2235 71

C.6 normalOperatingPérformanceCategory enumeration class
R DERNamePlate 5l F £ A , ¥~ DER &£ B BBl (E B E Bl

Used within the DERNamePlate class to indicate which normal operating category the DER

will utilize.

F C.5 normalOperatingPerformanceCategory

Table C.5 — normal OperatingPerformanceCategory

normal OperatingPerformanceCategory (%l £8)

normal OperatingPerformanceCategory (enumeration)

B % EREK

Attribute Data Type

CATA String= “CAT A”

CATB String = “CAT B”

C.7 TimelntervalKind %1 2235 71

C.7 TimelntervalKind enumeration class
R DERGroup AR P ANRERAZHB LR,
Used in DERGroup forecasts profile to set the time context of a forecast.

# C.6 TimelntervalKind
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Table C.6 — TimelntervalKind

TimelntervalKind (% £8)
TimelntervalKind (enumeration)
Attribute Data Type
Y (%) String= “Y”
M (A) String= "M”
D (H) String= "D”
H (/) ) String= “h”
m (7 &) String = “m”
s (®) String = “s”

C.8 UnitMultiplier 522331

C.8 UnitMultiplier enumeration class

HHCIMFERZENURE. EEARESERBENTRE , SER 2@RE. 6.
REABNNFR KOXBLFT , ERA "R RE; ARWAWM) , R K" RE.

The unit multipliers defined for the CIM. When applied to unit symbols that already contain a
multiplier, both multipliers are used. For example, to exchange kilograms using unit symbol

of kg, one uses the "none" multiplier, to exchange metric ton (Mg), one uses the "k" multiplier.

£ C.7 UnitMultiplier

Table C.7 — UnitMultiplier

UnitMultiplier
B EREK fi &
Attribute Data Type Comment
E string= “E” X (Exa, 10'®)
G string= “G” & (Giga, 109
M string= “M” B E(Mega, 10%
P string = “P” A (Peta, 10'°)
T string= "T” Y (Tera, 10'?)
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Y string= “Y” 6 (Yotta, 1024
z string= ‘2" B (Zetta, 10%%)
a string= “a” F (Atto , 10°18)
c string = “c¢” E (Centi , 10?)
d string = “d” % (Deci , 10Y)
da string = “da” + (Deca , 10Y)
f string = “f” & (Femto , 10°1°)
h string= “h” H (Hecto , 10%)
k string = “k” F(Kilo , 10%)
m string = “m” Z(Milli , 10°9)
micro string = “micro” M (Micro , 10°%)
n string= “n” X (Nano , 109
none string = " none” BERR)
None (No multiplier)
p string = “p” K (Pico , 10?)
y string = “y” {8 (Yocto , 102%)
z string= “z” T (Zepto , 10°2Y)
HEERREE

|EC 61968-5:2020, Application integration at electric utilities - System interfaces for distribution

management - Part 5: Distributed energy optimization
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C
capability
common information mode!, CIM

constraints

D

distributed energy resource, DER
distribution management system, DM S

distribution network protocol, DNP

E

edge system

event stereotype message

interest group

inverter

M

membership
meter

metering package

)

on-load tap changing transformer, LTC
open field message bus, OpenFMB

operator

BE B
HEERER

PRI IH

2 B REIR
BLEEERK

B B E

1]
¥

B ERE

B
®3
HEEM

BH 0 EERBRER

B HUS A R ETR HE

T
i

BiEE ; €EE
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ramp rate AE|=R
requirements EREE

S

settings REE

sign convention EEHHRY
smart inverter BEEEnR
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