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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 556: CIM based graphic exchange format (CIM/G)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna

c
adldition to other activities, IEC publishes International Standards, Technical Specifications,” Technical Re
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC ‘Publication(s)”).
p

m|

ay participate in this preparatory work. International, governmental and non-governmeéntal organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the(dnternational Organizati

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interna

terested IEC National Committees.

n
HC Publications have the form of recommendations for international use and are accepted by IEC Na

w
Standardization (ISO) in accordance with conditions determined by agreement®etween the two organizatigns.
T
c

rising
fional

-operation on all questions concerning standardization in the electrical and electronic fields \Tothis end gnd in

ports,
Their

eparation is entrusted to technical committees; any IEC National Committee interested'in the subject dealt with

hising
n for

ional

nsensus of opinion on the relevant subjects since each technical committee has representation from all

fional

Cpmmittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC

mijisinterpretation by any end user.

Publications is accurate, IEC cannot be held responsible for\the way in which they are used or fof

any

I order to promote international uniformity, IEC National Committees undertake to apply IEC Publicgtions

transparently to the maximum extent possible in their national and regional publications. Any divergence between

amy IEC Publication and the corresponding national pf regional publication shall be clearly indicated in the

services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

Z

b liability shall attach to IEC or its directors, employees, servants or agents including individual expert

atter.

IHC itself does not provide any attestation of cenformity. Independent certification bodies provide confqrmity
agsessment services and, in some areas, aceess to |IEC marks of conformity. IEC is not responsible for any

5 and

members of its technical committees:and IEC National Committees for any personal injury, property damajge or

oflher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expgnses

allising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

Aftention is drawn to the Normative references cited in this publication. Use of the referenced publicatigns is

indispensable for the correct application of this publication.

Aftention is drawn tg the possibility that some of the elements of this IEC Publication may be the subject of gatent

rights. IEC shall net be held responsible for identifying any or all such patent rights.

The main task\of IEC technical committees is to prepare International Standards. In except

onal

circymstances, a technical committee may propose the publication of a technical specification
when
e the Teguiredsupport tanmotbe obtaimedfor thepubticatiomofamimermatiomat-Standard,

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide whether
they can be transformed into International Standards.

IEC TS 61970-556, which is a technical specification, has been prepared by IEC technical
committee 57: Power systems management and associated information exchange.
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The

text of this technical specification is based on the following documents:

Enquiry draft Report on voting
57/1731/DTS 57/1770/RVC

Full information on the voting for the approval of this technical specification can be found in the

repo

This

rt on voting indicated in the above table.

document has been drafted in accordance with the ISO/IEC Directives, Part 2.

Alis
syst

In th

.
Q)

A bil

| of all parts in the IEC 61970 series, published under the general title Energy manage
bm application program interface (EMS-API), can be found on the IEC website.

is technical specification, the following print types are used:
ttributes for user defined graphic elements: in italic type.

committee has decided that the contents of this publication will rehmain unchanged unt

ment

| the

lity date indicated on the IEC website under "http://webstore,iéc)ch" in the data related to

pecific publication. At this date, the publication will be

ransformed into an International standard,
econfirmed,

ithdrawn,

eplaced by a revised edition, or

mended.

ingual version of this publication may be issued at a later date.

th

col

IMPORTANT - The ‘colour inside' logo on the cover page of this publication indica
it contains colours.‘which are considered to be useful for the correct
undglerstanding of its contents. Users should therefore print this document usin

ur printer.
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INTRODUCTION

This technical specification is part of the IEC 61970 series that define an Application Program
Interface (API) for an Energy Management System (EMS).

IEC 61970-301 specifies a Common Information Model (CIM): a logical view of the physical
aspects of an electric utility operation. The CIM is described using the Unified Modelling
Language (UML), a language used to specify, visualize, and document systems in an object
oriented manner.

graphic objects using XML, which details how to display an object. This document defines a

This[part of TEC 61970, which is a technical specification, specifies how to exchange CIM bEsed
for

formiat to facilitate efficient graphic data transfer, which will meet the real-time requiremen
on-line remote diagram browsing and exchanging.
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ENERGY MANAGEMENT SYSTEM APPLICATION
PROGRAM INTERFACE (EMS-API) -

Part 556: CIM based graphic exchange format (CIM/G)

1 Scope

This
exch

This

remote browsing of diagrams among distinct SCADA/EMS systems that may‘be provide

mult

2

The
cong
For

ame

IEC
301:

IEC
453:

IEC
Part

For
follo

ISO
addr

part of IEC 61970, which is a technical specification, specifies a CIM-based grg

document supports a mechanism for off-line exchange of graphic displays-and on

ple vendors and located in different places.

Normative references

following documents are referred to in the text in such a way.that some or all of their cor
titutes requirements of this document. For dated references, only the edition cited app
undated references, the latest edition of the referenced document (including
hdments) applies.

61970-301, Energy management system application program interface (EMS-API) —
Common information model (CIM) base

61970-453, Energy management system application program interface (EMS-API) —
Diagram layout profile

TS 61970-555, Energy management system application program interface (EMS-AH
555: CIM based efficient model exchange format

Terms and definitions

the purposes 0fythis document, the terms and definitions given in IEC 60050 and
wing apply.

and |IEC-maintain terminological databases for use in standardization at the follo
eSSES!

ange format (CIM/G). It includes graphic file structure and graphic element definitiong.

phic

Hline
d by

tent
lies.
any

Part

Part

D/) —

the

wing

EC Flnr\frnpndin' available at h‘H‘p‘//\AI\I\I\AI nlnhfrnpndis\ nrg/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

domain object
instance of a class that models a Real-World Object with a unique identity

Note 1 to entry: A domain object inherits from a CIM /Identified Object; it is normally not a diagram object. The
definition of Domain object refers to IEC 61970-453. In this document, it indicates the graphic model of power system
equipment.

3.2

diagram
electronic equivalent of a seamless paper plan
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Note 1 to entry: The diagram is an identified container for the diagram objects. Examples of diagrams include
substation schematics, transportation or distribution network orthogonal schematics, or pseudo-geographical
schematics. A diagram has a well-defined coordinate space. A diagram is a set of power system graphic elements,
basic graphic elements, analog and static text. This definition refers to IEC 61970-453. The diagram in this document
indicates a single picture file, such as substation one-line diagram file, power grid diagram file.

3.3

diagram object
representation of domain objects or static background in a diagram

Note 1 to entry: An example for domain objects includes breakers. An example for static background object includes
lakes. This definition refers to IEC 61970-453. Diagram object is defined as Graphic Element in this document.

Grap

3.4

diagram object style
definition of how to render diagram objects possibly based on the state of domainrebjects

Note

referg to IEC 61970-453. It indicates rendering style of Basic Graphic Elements and Power-System Graphic Elef

in thi

3.5
laye

set of graphics displayed as varying granularity within certain, Zooming levels

ic Element includes Basic thpn ('-‘.raphir‘ Element and Power Q\J/anm f-‘.rnphir‘ Element

1 to entry: Typically, the diagram object style is resolved in a very specific way for each system. This defi

document.

r

hition
hents

Note |1 to entry: Each layer within the same magnification of graphics\¢an be configured separately as visible or
invisiple, so as to meet the different description requirements of grid models in different application environmehts.
3.6

basic shape graphic element

SV compatible basic shape graphic element, such as line, rectangle, circle, ellipse, polygon,
etc.

3.7

powier system graphic element

graphic element of power system €quipment and topology

Note |1 to entry: This is a representation of domain objects and instantiation of diagram objects in IEC 6197931453.
4 Relationship of this technical specification with other standards

This| part of IEG.61970 (CIM/G) is a part of the IEC 61970 series. It is based on| the
IEC 61970-300hand 61970-400 series. It has a close relationship with IEC 61970-453, as sHown
in Flgure 1.(This document inherits the roles shaped in IEC 61970-301; at the same time it
complementsand expands IEC 61970-453 on diagram presentation and rendering. The diagram
layolt profiles and linkage with power equipment model are defined in IEC 61970-453; whil¢ the
detajleddiagram presentation and exchange format are defined in this document, not onlly in

off-line cases, but also for on-line applications.
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IEC 61970-556

I |
| |
| |
|
IEC 61970-555‘ IEC 61970-552‘
i CIVI/E Viodel J il.il'v'llh)(l'v'li_ Vodet i
IEC 61970-453 IEC 61970-452/456
h 4 &
L Graphic Layout ’ ‘ Solved Power System
Profile State Profiles -
IEC 61970-301 h 4

IEC

Figure 1 — Relationship. with other standards

5 Use cases

With| this document, the following scenarios are envisaged:

1) Diagram layout profile and-the exchange rules of diagram objects are defined in
I[EC 61970-453, and the.exchange entity is specified in this document, which specifies|how
exchange CIM based-diagram objects using XML and details how to display an ohject.

his document can\realize the off-line exchange of graphic displays among didtinct
CADA/EMS systems that may be provided by multiple vendors and located in different
laces, i.e. betweén control center A and control center B, between a control center and a
ubstation or power plant, etc. Mutual conversion between graphics and models can algo be
chieved efficiently by it. Figure 2 shows a typical scenario of off-line application.
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Distribution
Automation
System

Substation
Automation
System

Control Center
Systems

Control Center
Systems

Power Plant <:::> Graphical Data Exchange
System
<:> Model Data Exchdngzd

IEC

Figure 2 — Scenario of off-line application

2) On-line remote browsing of diagrams among distinct SCADA/EMS systems that mal be
Zrovided by multiple vendors and located in different place€s, i.e. between control cenfer A

nd control center B, between a control center and a substation or power plant, etc. Figure
3 shows a typical scenario of common MMI and online browsing.

Stylesand
Diagram N'\itvéorlk Presentation
Definitions e Rules
Retrieve Layout Retrieve States Retrieve Styles
{
L{ CIM/G

Display Engine

/X ’ Local Browser Display Engine

Remote Browser

Select Scalé and Display Graphic Elements
View Mode (Theme) y Display Graphic Elements

f APP APP APP3
EMS

MMS EMS APP!
MMS

IEC
Figure 3 — Scenario of common MMI and online browsing

The online diagram browsing mechanism based on CIM/G is just like the web browsing based on
HTML. The information browsing on Internet cannot be achieved without specific HTML
description. The CIM/G specification works similarly to HTML specification, which describes the
power equipment for on-line diagram browsing. Upon that substantial project costs could be
saved, especially for those substations or power plants whose diagrams are seldom called by
the control center but should be browsed quickly when required.
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6 Structure of diagram file and definition file

6.1

General

CIM/G files are plain text files based on XML. There are two kinds of files in CIM/G; one is the
visible diagram file, and the other is the definition file.

6.2

Diagram file structure

The diagram file includes Declaration tag, Include tag, and G block. ‘G’ block includes ‘Layer’ tag

and

graphic element tag. Figure 4 shows a general CIM/G file.

<P¥mlversion="1. 0" encoding="UTF-8"2> Declarat
<G|type="substation” viewbox="x, y, w, h”~ background="RGB (r, g, b) “app="SCADA”~
coftext="realtime”> N G
<Igclude element="Element. d” color="Color. d” style="Style. d” menu= "Menu. d’
/>

” PR ” ” Include
{L4gyer name="layerl” visible="from, to” >
</t-..Power System Graphic Elements. ——>
</Nayer>
<Dftalist type=" state” num=" stotal” start="SSmRID” end=*SEmRID” ,>
<Dytalist type="" meaure” num="mtotal” start="" MSmRID” .ends” MEmRID” /> | i G Body
45

Figure 4 — Structure of diagram file
Decfaration: Declaration shows XML version and encoding information of CIM/G.

Inclt
defir

de tag: Include tag is used.to import the predefined common used graphic information
ition file structure refer to8.2.The Include tag has three attributes: element, color and s

he element=‘Element.d’ list the predefined power system graphic elements, refe
nnex A.

bvel, all of them have the same meaning, it could be extended or redefined by the
vendor), réfer to Annex B.

he style='Style.d’ list the default values of diagram style, refer to Annex C.
he menu=‘Menu.d’ list the predefined menu, it could be extended or redefined by the

1
/
T
[
(
.
1
(

on

IEC

, the
tyle.

r to

he color="Colar.d’ list the predefined colour’s code, name, related RGB value and voltage

user

user

vendor), refer to Annex E.

G tag: G is the root tag in a G file. All of the graphic objects in G tag should be displayed
concretely. The entire graphic data block starts and ends with G tag. In the G block, all graphic
elements are sensitive points which could interact with the user, just like ‘Anchor’ points in Web
page. It has five attributes: ‘type’, ‘viewbox’, ‘background’,‘app’, ‘context’.

e The ‘type’ attribute indicates the diagram types such as grid, substation, powerplant,
GIS(geographic diagram), etc.

e The ‘viewbox’ attribute indicates the G diagram visible rectangle area (x,y,w,h), which
defined by the top left point coordinate with the width and height of the diagram.

e The ‘background’ attribute indicates the background colour by colour name or RGB(r,g,b)
value, or a picture by image file. Other attributes could be defined by the user.
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e The ‘app’ attribute indicates the diagram could be used for the ‘application’, such as
‘SCADA".

e The ‘Context’ attribute indicates the diagram could be used in the ‘context’, such as
‘realtime’.

Layer tag: Layer tag is used to describe different layers graphic elements in a diagram. Each
layer can appear at specific zooming level or different topics.

e The name attributes indicate the name of the layer.

e The visible attributes indicate the visible zoom level by two values of ‘from, to’. Other

Dats

system graphic elements in the diagram. It could be used to speed up the preparation o
mic data list for the diagram data refreshing. It has 4 attributes: ‘type’, ‘num/,\(start’, ‘énd’.

dyng

]
6.3

The
B,C
as W
from

of files is as shown in Figure 5.

bl L Lol lo aafl PN +lo
UTUUTTS LUUTU UT UTTTITICTU Uy e UStTT.

he ‘type’ attribute indicates the type of dynamic data,it includes state, Méasurements
ontrol.

he ‘num’ attribute indicates numbers of the dynamic data; the dynamic data is number
rder.

he ‘start’ attribute indicates the number of the first dynamic data.

he ‘end’ attribute indicates the number of the last dynamje’data.
Definition files structure

definition files are named Element.d, Color.d , Style.d and Menu.d, referring to Annexs
and E. Here the ‘defs’ tag is used to define the\power system elements, voltage and col
ell as common styles. All of the definitions are not directly visible; they could be refere
the diagram file (G file) - this is a big difference with the G file. The structure of these K

<Pxmlversion="1. 0" emcoding="UTF-8"?>
<defs id="elementl  timestamp="yyyy-MM-ddHH mm:ss >

{!-- definitieh of power system graphic element —-->
</defs>
{defs id="celor” timestamp="yyyy-MU-ddHH:mm:ss >

{/-tdefinition of color identification ——>
</defsw
{defis\id="style” timestamp="yyyy-MU-ddHH:mm:ss >

{/-— default value of diagram object style ——>

Tdefs>
<defs id ="menu’timestamp="yyyy-MM-ddHH mm:ss~ language="">

List tag: The DatalList tag is used to describe the dynamic data set associated with>power

[ the

and

ed in

s A,
ours,
nced
inds

{!-- definition of diagram menu ——>

</defs>

IEC

Figure 5 — Structure of definition file

Here, the declaration tag and defs tag are used. The definitions of elements, colours, styles and
menu could be put into one file as in this example, and could also be put into three different files
as in Annexes A, B, C and E.

Declaration: Declaration shows XML version and encoding information of CIM/G, as in the

diag

ram file.
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defs: defs tag is also a standard tag of SVG; it indicates the definitions following it. It has two
basic attributes: ‘id’ and ‘timestamp’. Besides the above two, other attributes could also be
defined by the user.

e /d: indicates the type of the definition, such as element, colour, style and menu, it could be
extended based on user needs.

e Timestamp: indicates the time stamp of the definition file be modified,
"vyyy-MM-ddHH:mm:ss" means year, month, day, hour, minute, second. It is adopted for the
version comparison between common style package and local user-defined style package,
refer to Clause 9.

o [Enguage—imdicates —the—tanguage —used—by —menu, —such—as —Engtish,—Franch,
German, Russian, Chinese, etc. It is adopted for all menus.

7 PBasic shape graphic element

The [Basic Shape Graphic Element uses the same grammar rules of SVG (refer to Table 1). In
ordelr to improve the efficiency, some attribute names of basic elements have been abstracted
from| their original long name (refer to Table 1). In order to shape the graphic elements for ppwer
system, variables of basic graphic elements in the SVG are appropriately simplified in CIM/G, as
shown in Table 1:

Table 1 — Common elements and attributes of SVG

Element name Main attributes
rect X, ¥y, width, height, rx, ry
circle CcX, Cy, r
ellipse CX, CYy, IX, ry
line x1,y1,x2,y2
polyline Points
polygon Points
path D
text X, y, font-family, font-size
image X, Yy, width, height, xlink:href
animate from, to

As gbove, rect).circle, ellipse, line, polyline and polygon represent basic standard shape,| text
represents d single string, path represents the geometry of the outline of an object, defingd in
terms of:M~(moveto),’L’ (lineto),’C’ (curveto), ‘a’(arc) and‘z’ (closepath) commands. In jpath
attributes,”’'uppercase’ command indicates the absolute coordinates. In the attributes of image
and [xlink:href indicates the external file references. In the attributes of animate, ‘from’ and ‘to’
show the moving way of the path.

CIM/G supports all of the basic shape graphic elements and allows users to define any other
graphic elements. See Clause 8, Power system graphic elements, for the detail.

Any user-defined graphic element could be referenced directly in the same way as basic shape
graphic elements. This is different from the indirect reference pattern in SVG, where the
xlink:href attribute in ‘use’ tag is adopted when the user-defined graphic element is referenced.
At the same time, the indirect reference pattern of user-defined graphic element is still allowed
in CIM/G.

A reference example in CIM/G is shown as follows:
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attributes =”...... > >

A reference example in SVG is shown as follows:

<use xlink:href=UserDefinedElement Attributes ="...... />

To improve efficiency, CIM/G abbreviates the SVG attribute names. Common drawing attributes
of basic painting environment are shown in Table 2:

Table 2 - Common drawing attributes

Description

Attribute name of CIM/G

Attribute name of SVG

width w Width
height h Height
line colour Ic Stfoke
line width Iw stroke-width
line style Is stroke-dash-array
fill colour fc fill
fill mode fm fill-rule
transform tf Transform
font size fs font-size
font family ff font-family

The

8

8.1

Pow
Disc
volt3

elen
user

Pow
Theg

General

Power system graphic element

default value of common drawing attributes and styles are detailed in Annex C.

er system’ equipment graphic elements are defined in ’element.d’ file (refer to Anne
e elements can be referenced in any diagram.

er system graphic elements include all kinds of power system equipment (such as Breaker,
onnector, Power transformer, Bus-bar, etc.) and equipment containers (such as
ge level, substation, power-plant, etc.) (refer to IEC 61970-301 for detail) and
corrgsponding model exchange format refers to IEC TS 61970-555 for detail. All grg
ents in a diagram could be sensitive points or sensitive areas, which could interact
s through use'of mouse or keyboard devices, just like ‘Anchor’ points on a Web page.

bay,

the
phic
with

A).

8.2

User-defined power system graphic element

Power system graphic elements should correspond to the equipment model defined in
IEC 61970-301. A power system graphic element is defined by ‘defs’ tag. The definition of
elements is as shown in Figure 6.
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<defs id="element”>

<UserDefinedElement id="" loc="" data="#mRID” show= "status”  box="X,Y,W,H”
glue="x1,y1 x2,y2... ” A="Func1” >

<!/ —the element could be defined by basic graphic elements or other user defined elements-->
</UserDefinedElement>

</defs>

IEC

Figure 6 — Definition of power system graphic element

Here, UserDefinedElement indicates the name of the power system equipment, such as Breaker,
Disconnector, PowerTransformer, BusbarSection,ACLineSegment, DCLineSegment, etc-which
was|defined in IEC 61970-301.The substation equipment defined in IEC 61850 couldralsp be
defined as a graphic element in the same way as above. Annex A list the common used power
systém graphic elements; it could be redefined or extended by the users or vendors, as needed.

There are six common attributes for each user defined graphic element. The (id’, ‘loc’, ‘datajand
‘shopv’ attributes are the formal attributes of the graphic element (like the-formal parametefs in
the grogram calls).The actual parameters are passed by referencing graphic element. The [box’
and |'glue’ is the ontology property of the graphic element. Meanings*“ef the attributes are as
follows:

id: ipdicates the unique identifier of this graphic element in<eUrrent diagram. The id could be
emptly in definition file, but must be passed by referencing file.

loc: Indicates the location area of a graphic element)ip’the canvas: x and y are the uppef left
corner coordinates of the graphic element, w and h its width and height in the canvas. Th¢ loc
coulfl be empty in the definition file, but must be.passed by the referencing file. Here x, y, wland
h shpuld be in low case.

datal indicates the graphic element associated CIM model data or object ID. There are two types
of aftribute data, one is the actual values’and the other is the indirect data ID or index with|a ‘#
prefix. There may be several data_ in the attribute, separated by commas. The data coulfd be
emptly in definition file, but must be-passed by the referencing file.

show: indicates display status and style of the graphic element. The format is show="Q, T,F,S".
Herg, each of Q,T,F and.S is an integer number less than 255 (maximum one byte value).|The
datalcould be empty inlthe definition file, but must be passed by the referencing file. The detail
refefs to 8.3.

box:|indicates(the rectangle of the graphics element: ‘X’,'Y’ are the left-top coordinates of the
element box, ‘W’,’H’ the width and height of the box. X, Y, W and H for definition should be in
uppeér casé&;They should be defined in the definition file. Here, X, Y, W and H should be in upper
cas€g.

glue: indicates the connectivity points of the graphic element, where x0,y0till to xn, yn meaning
the graphic coordinates of terminals. The number of terminals is determined by the associated
power equipment, such as two terminals for a circuit breaker, three terminals for a three-winding
power transformer, while the terminal number of a bus is determined by the number of lines
connected to this bus and the number may be n. The glue is numbered according to the order of
the coordinates, e.g. point (x0,y0) corresponds to glueO, point (x1,y1) to glue1 and till point
(xn,yn) to gluen. This attribute should be defined in definition file.

A:indicates the Anchor related interactive functions or diagrams to be called when this element
being pointed by mouse device.

8.3 Reference of user-defined graphic element

The user-defined graphic element may be referenced directly as shown in Figure 7.
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<G>

<UserDefinedElement id="myid” loc="x,y w,h” data="#mRID” show= "status” A="F17/>

</G>

IEC

Figure 7 — Reference of user-defined graphic element

The [T, foc,—data;,Show and A —attributes may be adopted via directty Teferencing the
usertdefined graphic element.

id: indicates the unique identifier of this graphic element in current diagram.

loc: jndicates the location area of a graphic element in the canvas: x and_ y are the uppef left
corner coordinates of the graphic element, w and h its width and height onythe graphic element.
X, ¥,|w, h for referencing should be in low case. When a graphic elementis’drawn in a diagram,
its rgal left-top coordinates are calculated by:

x_repl = XX_definition+x_reference;
y_repl = YY_definition+y_reference;

and when ‘w’ and ‘h’ of is Inconsistent with ‘W’ and ‘H’ in the definition of graphic element} ‘W’
and [H’ should be transformed to ‘w’ and ‘h’.

datal indicates the graphic element associated CIM-model data or object ID. There are two types
of atfribute data, one is the actual value, and the ‘other is the indirectly data ID or index with|a ‘#
prefix. There may be several data in the attribute, separated by commas.

show: indicates display status and styleof the graphic element. The format is show="Q, T,F,S".
Herg, each of Q,T,F and S is an integer number less than 255(maximum one byte value).[The
show attribute must be passed from-referencing file. The data could be empty in definition| file,
but must be passed from referencing file.

‘Q’ indicates Quality of data;-the definition refers to IEC 61970-301 and IEC 61850.

‘T’ indicates Topologicah'status (Energized, Un-energized and Grounded); the related calour
efers to Annex B!

—

‘F’ indicates Flashing flag, F=0 means no flashing; F=1 means flashing every 1 second, qther
Values could-be defined by users.

‘S’ Indicates“Shape change marker; S=0 means no shape change, other values could be
defineéd by users.

For example—show="03 0 0" means-the data gualitv is valid the topological colour-is 500kV
PreT TOTOT <1 P4 7 L )

voltage colour code, and there is no flashing or shape changing. For convenience in some cases,
“Q,T,F,S” could be simplified as “status”.

A: indicates the Anchor related interactive functions or diagrams to be called when this element
is being pointed by a mouse device.

The five attributes(id, loc, data, show, A) should be passed by referencing diagram, that
indicates the actual equipment id, location in the diagram, dynamic data showing styles and
interactive function. Based on all attributes, the user defined element could be rendered on the
diagram canvas.
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9 Examples of some graphic elements and diagram

9.1

Breaker graphic element

The Breaker graphic element is a graphic presentation of a circuit breaker in the power system.
Itis commonly presented by a rectangle. Colour of the device is set according to its voltage level
(refer to Annex A), or the name of the colour, the RGB value. An unfilled rectangle indicates
status of the breaker is open, while a filled rectangle shows it is close. A Breaker element may
have other common attributes which are described in the basic graphic element.

1) Definition of Breaker in ‘element.d’

/

Breaker element definition is shown in Figure 8. Refer to Annex A for the whole grg

phic

<re

glement set.
Definition Shapg
<defs> C
<Brgaker id="breaker0" loc="" data="" show=""box="0,042,18" glue="18,3 18,15" A="F1”>

t Xx="4" y="3" w="12" h="28" fm="0"/>

</Bfeaker>
<defs> C
IEC
Figure 8 — Definition of Breakefk element
2) Reference of Breaker in a diagram

Breaker element is referenced as shown in Figure 9.

¥Breaker id="CB5013" loc ="50,56 16,32" data="#765013" show= "0,C,0,0" A="F17/>

Here
colo

9.2

A Dy
is ng
Its d

Figure 9 — Reference of Breaker element

show="0,C,0,0” means the'data quality is valid, the topological colour is normal vol
ir code, and there are noflashing or shape changing.

Dynamic Text graphic element

IEC

tage

t a power system equipment, however it could be used in all power system graphic ele

namic Text (DIext) graphic elementis adopted to describe the electrical measuremre;rt. It

ent.

efinition structure is shown in Figure 10.

<defs>
<DText _id="dtext1” loc="" data="#mRID” show="status” box="X.Y W.H” A="F1"/>

</defs>

IEC

Figure 10 — Definition of Dynamic Text graphic element

A reference example of DText graphic element is illustrated as shown in Figure 11.
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<G>
<DText id="id1” loc="x,yw,h” data="#mRID” show="Q, T,F,S” A="F1"/>

</G>

IEC

Figure 11 — Reference of Dynamic Text graphic element

The ‘id’, ‘loc’, ‘data’ and ‘show’ attributes may be adopted via directly referencing the tag.
Meapings of the atiributes refer to 8.2 and 8.3.

9.3 | Link graphic element

The [Link graphic element is a special graphic element. It is not a normal equipment, just a ghort
line to link two or more equipment, and without any measurement and impedance. It pregents
the [dea of ‘ConnectivityNode’ defined in IEC 61970-301. The well designed power system
graphic element could be connected directly by its glue point, in most cases it is not necessary
to uge the link element. The Link element may have three attributes: paints, connect and show.

An gxample of Link graphic element is illustrated as shown in Rigure 12.

<3>

<L|nk points="x1,y1 x2,y2" connect="glue0,equip0sglue1,equip1" show="Q,T,F,S" />

</G>

IEC

Figure 12 — Reference of Link graphic element
poinfs: This indicates the linked-points.

connect: This represents relationship of connection between equipment graphic elements.|The
formiat is defined withiconnect = "glue0, equip0;glue1, equip1", which means that the glue point
0 of lequipment0 and-glue point 1 of equipment1 are connected by the Link element.

9.4 | Bay graphic element

It is the graphic presentation of ‘Bay’ model defined in IEC 61970-301, which is used to des¢ribe
the ¢onfiguration of breakers, disconnectors and ground disconnectors in the bay area. Since
mostbays cam be generatized as bay graphic efements, the substationm diagranr can be briefly
described by several bay graphic elements.

The definition of Bay graphic element is described in 8.3. How to reference the Bay graphic
element is addressed in 8.4.

An example of Bay graphic element is illustrated as shown in Figure 13.
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Definition Shape

<defs>

<Bay id="bay1-3/2" Volt="5600KV” loc="" data="" show="" box="X,Y,W,H" glue="x1,y1” ;.

<Disconnector id="d1”loc="54,9620,20"data="#mRID” show="status1"/>

<Breaker id="b1”loc="560,56 20,20” data="#mRID” show="status2”/>
<Disconnector id="d2”loc="54,181 20,20” data="#mRID” show="status3"/> =
<Disconnectorid="d3”loc="54,272 20,20” data="#mRID” show="status4’/>
<Breakerid="b2"loc="50,232 20,20” data="#mRID” show="status5"/>
<Disconnectorid="d4”loc="54,357 20,20” data="#mRID” show="status6"/> {

Discormector id=—"d5 foc="5#4486—"20 20" data=—4#mR1D*show="status 7
<Breaker id="b3”loc="50,408 20,20” data="#mRID” show="status8"/>
<Disconnector id="d6”loc="50,5 20,20” data="#mRID "show="status9"/>
.

<Disconnector id="d7”loc="5,151 20,20” data="#mRID” show="status10"/> *

<Disconnector id="d8”loc="65,327 20,20” data="#mRID” show="status11"/> DQ) {

<Link points="59,440 59,452 "connect="1,d7"show="status12”/>

<Linkpoints="59,264 59,276" connect="1,d8" show="status13"/>
< Bay>

</dgfs>

IEC

Figure 13 — An example of bay element definition

A Bay element is referenced as shown in Figure 14.

<3>
<Bay id="bay1-3/2" Volt="500KV”loc="x,y,wfh" data= "#mRID"show="Q, T,F,S" A="F17/>

</G>

IEC

Figure 14 — Reference of a bay element

9.5 | Voltage level diagram

A Vqltage level diagram is a container, and may be adopted directly without pre-defined. There
may|be multiplesbuses and bays within a Voltage level diagram. An example is illustrated in
Figure 15, whieh includes two buses and two bays.

<G>
<Voltagelevel id="220kV" station="S1"loc="x,y.w.h” data="#mRID” show="Q, T .F,S” >
<Bus id="bus1" loc="x1,y1 w1,h1" data="#mRID1" show="status1" />
<Bay id="bay1" loc="x2,y2 w2,h2" data="#mRID2" show="status2" />
<Bay id="bay2" loc="x3,y3 w3,h3" data="#mRID3" show="status3" />
<Bus id="bus2" loc="x4,y4 w4,h4" data="#mRID4" show="status4" />
</Voltagelevel>
</G>

IEC

Figure 15 — Example of voltage level diagram
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9.6 Substation or power plant diagram

Substation or Power Plant diagram is also a container, and may be adopted directly without
pre-defined. There may be multiple equipment within a Substation or Power Plant diagram and
different voltage levels may be included in it. An example of Substation or Power Plant diagram
is illustrated in Figure 16, which includes three voltage levels. The dynamic data list for a
diagram could be useful to speed up the dynamic data refreshment, especially for substation
diagram, power plant diagram, power grid diagram and GIS diagram. Please refer to 6.2,
Diagram file structure.

<G>
<Substation id="name1" loc="x1,y1 w1,h1" data="#mRID" show="Q,T,F,S" grid="G1">
<Voltagelevel id="500kV" loc="x2,y2 w2,h2" data="#mRID2" show="status1” />
<Voltagelevel id="220kV" loc="x3,y3 w3,h3" data="#mRID3" show="status2”/>
<Voltagelevel id="35kV" loc="x4,y4 w4,h4" data="#mRID4" show="status3” />
<DatalList type="state” num="stotal” start="SSmRID” end="SEmRID” />
<DatalList type="meaure” num="mtotal” start="MSmRID” end="MEmRID* />
</Substation>
</G>

Figure 16 — Example of substation diagram Wwith voltage level

In spbme cases, bay or equipment may be described_without adopting the voltage grdphic
element, for example as shown in Figure 17:

<G>
<Substationid="name1”loc="x1,y1 w1,h1” data="#mRID” show="Q, T,F,S"volt="500kV” grid="G1">
<Bus id="bus1” loc="x1,y1 w1,h1” data=*#mRID1” show="status1” />
<Bay id="bay1” loc="x2,y2 w2,h2” datas"#mRID2” show="status2"/>
<Bay id="bay2” loc="x3,y3 w3,h3" data="#mRID3” show="status3"/>
<Bus id="bus2” loc="x4,y4 w4,h4\data="#mRID4” show="status4” />
<Datalist type="state” numz="stotal” start="SSmRID” end="SEmRID” />
<Datalist type="meaure” nuni="mtotal” start="MSmRID” end="MEmRID” />
</Substation>

</G>

Figure 17 — Example of substation diagram without voltage level

In thjs examples the voltage attribute is added to Substation element, due to the fact that there is
no Vljoltage.container element. If individual bay has different voltage, the voltage attribute should
be added t0 each Bay element.

9.7 Power grid graphic diagram

The Power grid diagram, as shown in Figure 18, is shaped as topology of connecting the
transmission lines and substations or power plants. Usually a substation or power plant is
simplified to a point or a specific icon. There are two types of power grid graphic, one is the
ordinary power grid diagram, and the other is the geographic power grid diagram based on GIS.

In an ordinary power grid diagram, a substation or power plant is shown as a Substation/Power
Plant graphic element when full display, and is enlarged to detailed one-line diagram when the
graphics zoomed in enough, and vice versa when zooming out.

In the geographic Power grid diagram, a substation or power plant is drawn according to the
actual geographic coordinates, and is also marked as a Substation/Power Plant graphic
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element. When the graphic is zoomed in or out, different geographic layers may be displayed
along with the corresponding scaling.

The Power grid graphic element is the topmost container element, and may be adopted directly
without pre-defined. An example of Power grid graphic element is illustrated in Figure 18, which
includes four transmission line and four substations connected as a grid.

<G>

PowerGrid id=" gridl” box=""x,y,w,h” type=" normal” volt="500kV">
KACLineSegment 1id="L1" loc="x1, yl, wi, hl~ data="#mRID1~ show="statusl” A="F1” />
ACTIReSegment 1d= L2 “Toc= %2 72, 72, b data= Tmk DT “Shov= sTatiss 1="T
ACLineSegment 1d="1L3" loc="x3, y3, w3, h3~ data="#mRID3”~ show="status3” A="F3” />
ACLineSegment 1d="1L4" loc="x4, y4, w4, h4~ data="#mRID4~ show="status4” A=" F4 \)>

Substation id="S1" loc="x5, y5, wh, h5~ data="#mRID5" show="statusb” A=",Ek5%" />
Substation id="S2” loc="x6, y6, wb, h6~ data="#mRID6~ show="status6” A=""F6" />
Substation id="S3” loc="x7, y7, w7, h7” data="#mRID7" show="status7” M= F7” />
Substation 1id="S4" loc="x8, y8, w8, h8~ data="#mRIDS~ show="status8DA="F8” />

Datalist type="" state” num=" stotal” start=" SSmRID” end=",SEmRID” />
Datalist type=" meaure” num=""mtotal” start=" MSmRID” end="*MEmRID” />

/PowerGrid>
/6>

Figure 18 — Example of power grid graphic diagram

The |Power grid diagram usually has four at{ributes:

id: indicates the name of power grid.
box:| indicates the box area of power grid.

type indicates the type of power grid, ‘normal’ indicates the ordinary power grid diagfram,
and its value could beX“OnelLine” or “GIS”. ‘GIS’ means the geographic power|grid
diagram.

volt:| indicates the voltage level of the power grid.
10 Mechanismiof runtime display

10.1] Mechanism of runtime local display

The [mechanism of on-line remote diagram browsing between different control centers is as
follows.(see Figure 19).

1) The graphic browser sends a request to the graphic server for diagram A.
2) The graphic server responds and sends the ‘A.g’ file to the graphic browser.
3) The graphic browser renders a static graph, based on the received ‘A.g’ file.
4) The graphic server sends real-time data continuously to the browser.

5) The graphic browser refreshes the dynamic data display.

6) When the graphic browser sends a stop/quit request, the graphic server stops sending the
data.
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Figure 19 — Mechanism of runtime local di%%l

O
The common graphical style package, such as ’element.d’,ﬁp%d”style.d’, and ‘'memu.d’are all
defined at the server, individual graphical style packa ay be defined by the users af the
clierit. When the remote graphics is required to be dis d locally, either individual or common
graphical style package may be adopted. When graphic is displayed by the common
graphical style package, a comparison shoul%& run between it and the locally individual
graphical style package. If they are consistent, the’locally individual package may be adopted to
ren]er the graphic display style. On the c ry, if they are discrepant, the locally individual

EC

10.2f Mechanism of runtime remote browsing

pacKage should be updated and be consi tent with the common package at the server before

rendering the graphic display style. B‘ué’ e runtime remote browsing, as well as the required

handshaking between client and seq‘e for display call up, is not part of the scope off this

docyment. This technical specificg@gn only covers the display format (see Figure 20).
O
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Figure 20 — Mechanism of runtime remote browsing
10.3 Menu description

To describe a menu, the ‘application’, ‘menu’ and ‘button’ elements are used. The ‘application’
element is used to describe the application environment that a menu belongs to. The application
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element may include multiple ‘menu’ elements, while each menu element includes several
‘button’ elements.

The menu can include many layers of nested elements to form a hierarchical structure, with root
menu on the top layer and the leaf menu on the bottom layer.

Each ‘button’ has an action expressed by ‘act’ attribute, which could be a specific action (i.e., to
call a function, program or another diagram), or the menu of next level (with a prefix of menu@
to distinguish from the direct invocation).

o dodgerd 5 I ol N il il e 2 il - £ 4+l 1 £ 1 1 1
The dULOTIT alllNmoutlc 4dClU OF dil 1S DULLOTT CICITICTItS 10T UIT Tedl ITTICTTU STidll Tidve d vVdiugc Of a

spedific action.

The [separator’ element can be used to separate the ‘button’ elements into different-groups.|One
example of menu definition is as shown in Figure 21.

defs id="menu”  timestamp="yyyy-MW-ddHH:mm:ss~ language="EnglishO>

fapplication id=" scada " Context="realtime” devcice="Breaker” active="right_click’.

<menu id="m1_id” name="m1_name" type="m1_T, m1_L" buttons3*3”"~enable="y/n” >
<button id="m1b1” name="m1b1_name" icon="m1b1_icon" act="mAdb1l/function” enable=""/>
<button id="m1b2” name="m1b2_name" icon="m1b2 icon" act="m1b2_function” enable =""/>
<button id="m1b3” name="m1b3_name" icon="m1b3 icon" act=’menu@m2_id” enable =""/>
¥/menu>

¥separator/>

<menu id="m2_id” name="m2_name" type="m2_T, m2_L" buttons="2" enable ="y/n">

<button id="m2b1” name="m2b1_name" icon="m2b1_icoh? act="m2b1_function’enable =""/>
<button id="m2b2” name="m2b2_name" icon="m2b2_jcen! act="m2b2_function’enable =""/>
¥/menu>

{/application>

Vdefs>

EC

Figure’21 — Menu description
1) The ‘defs’ element is used to define all the menus of the system, which includes at least
three basic attributes:

o ‘id’ attribute, whose value must be menu to indicate this tag is to define a menu;

o ‘timestamp’ attribute, to indicate the latest modification time of this menu definition|with
precision of second;

¢ ‘languagehattribute, to indicate the language used for the names of the menu and bufton,
such as English, Chinese, etc. The scope includes all the menus and buttons packaged
within the defs element. It is usually set while initializing the system.

2) The application element is used to define the application environment that the menu belpngs
tlo, which includes at least four basic attributes:

e ‘id’ attribute, the identifier of the application. If its value is ‘window’, that means it
represents the menu of the window. If its value is the application name, which means it
represents the menu of the devices within the diagram. Its value could be string or
integer.

e ‘context attribute, the context that the application belongs to. Its value could be string or
integer, such as: Real time(the value is 0),Study(the values is 1), Test(the value is 2).

e ‘device’ attribute, to describe the device type. Different menus can be defined for
different devices. Its value is usually the name of device type.

e ‘active’ attribute, to indicate the activation method of the menu, e.g., the value of
right-click means to activate the menu by mouse right-clicking.

3) The menu element is used to define a single menu, which includes at least five basic
attributes:
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o ‘id’ attribute, the identifier of the menu. Its value could be string or integer.

e ‘name’ attribute, the name of the menu. It could be the string in the language specified by
the ‘language’ attribute.

e ‘buttons’ attribute, the number of buttons included in the menu. Its value is an integer.

e ‘enable’ attribute, to indicate if the menu is enabled or disabled. It is expressed as ‘y’ or
‘n’, where ‘y’ means the menu is enabled, while ‘n’ means disabled.

o ‘type’ attribute, the type of the menu. It is expressed in a pair (T, L), where T represents
the menu type, and L represents the location of menu on window. For example, a fixed
menu on the top of the window, the ‘type’ should be (M_FIXED, L _TOP) or (0, 0).

The frequently used menu types include:

M FIXED: fixed menu, value is 0;

M PULLDOWN: pull down menu, value is 1;

M _POPUP: popup menu, value is 2;

M _BOOKMARK: bookmark menu, value is 3;

M _LIST: list menu, value is 4;

M _FLOATING: floating menu, value is 5.

The frequently used menu locations include:

I TOP: on the top of the window, value is 0;

I BOTTOM: on the bottom of the window, value i91;

U LEFT: on the left of the window, value/is'2;

Il RIGHT: on the right of the window, value is 3.
4) The button element is used to define a single button, which includes at least five Qasic

attributes:

‘id’ attribute, the identifier of the button. Its value could be string or integer.

d ‘name’ attribute, the name of the-button. It could be the string in the language spedified
by the ‘language’ attribute.

d ‘jcon’ attribute, the icon of-the button.

od ‘act’ attribute, the dction of the button. While expressing a direct action, its value
corresponds to the . name of called function or program (including the path). While
expressing the_next level menu, it will put prefix menu@ before the identifier of the jnext
level menu ip‘arder to distinguish from the direct action.

d ‘enable’ attribute, to indicate if the button is enabled or disabled. The representation
method’is*same with that of the ‘enable’ attribute of the menu. However, this attribute is
valid lonly when the value of the ‘enable’ attribute of the menu is ‘y’.

Refgr to,’Annex E for an example of menu definition.
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Annex A
(informative)

Definition of power system graphic element

This annex describes a set of common definitions for graphic elements of power system. As the
default setting, the graphic elements of the power system in diagram will primarily be
instantiated by referring to the following definition. The content of the definition can be expanded,
which is named as ‘element.d’.

The [following is an example. It will not be imposed by this technical spcification and ca

red

ined or extended according to user’s usage.

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

defs id="element" timestamp="yyyy-MM-ddHH:mm:ss">

Breaker id="" loc="" data="" show="" box="0,0 36,18" glue="18,3 18,15"
rect x="4" y="3" w="28"h="12" fm="0" />

text x="40" y="8" w="10" h="15" value="*id" A=""/\/>

/Breaker>

o
J

o
.. O

>

Disconnector id="" loc="" data="" show="" box="0,0 48,16" glue="11,4 11,4
circle cx="11" cy="7" r="3" />

line x1="11" y1="10" x2="11"(%2="36"/>

circle cx="11" cy="39" r=3" />

textx="20" y="16" w="1Qf" h="15" value="*id" A="" />

/Disconnector>

<l-- "\

GroundDisconnector id=""loc="" data="" show="" box="0,0 42,18" glue="4,1

cirele cx="6" cy="12" r="2" />

1™Me wI1=M"gE" y]="]O" yo_mwign yo_mion

n be
>

">
p" o>

<line x1="14" yl="9" x2="14" y2="15" />

<line x1="14" yl="12" x2="22" y2="5" />

<line x1="22" yl="12" x2="30" y2="12" />

<line x1="30" yl="7" x2="30" y2="17"/>

<line x1="32" yl="8" x2="32" y2="16"/>

<line x1="34" yl="9"x2="34" y2="15"/>

<text x="40" y="10" w="10" h="15" value="*id" A="" />

</GroundDisconnector>
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y

<l-- -

<Generator id="" loc="" data="" show="" box="0,0 38,40" glue="4,12" >

<circle cx="19" cy="20" r="14" />
<path d="M5,20 a7,7 1 0 14, 0"/>
<path d="M33,20 a7,7 1 0 -14, 0"/>

text x="40" y="20" w="10" h="15" value="*id" A="" />
text x="40" y="40" w="20" h="15" value="P:" />
DText 1id="*id”loc="x,y,w,h” data="#Mridl” />
text x="40" y="60" w="20" h="15" value="Q:" />
DText id="*id”loc="x,y,w,h” data="#Mrid2” />
/Generator>
<l-- ->
<PoyWyerTransformer?2 id=""loc="" data="" shéws"" box="0,0 62,40" glue="P20,4
20,96">
<cifgcle cx="20" cy="20" r="16" />
<cigcle cx="20" cy="40"r="16"/>
<text x="40" y="40" w="10" h="15" malue="*id" A="" />
<teqt x="40" y="0" w="20" h="15value="P:" />
<DTgxt id="*id” loc="x,y,w,h”’(Cdata="#mRID1” show="status” />
<teft x="40" y="20" w="20"-h="15" value="Q:" />
<DTgxt id="*id” loc="x,ysw,h” data="#mRID2” show="status” />
<tesxt x="40" y="60"\w="20" h="15" value="P:" />
<DTgxt id="*id” 1léc¥”"x,y,w,h” data="#mRID3” show="status” />
<tesxt x="40" ¢="80" w="20" h="15" value="Q:" />
<DTgxt id="*Xid” loc="x,y,w,h” data="#mRID4” show="status” />
</PqwerTransformer2>
<PowerTransformer3 id=""loc="" data="" show="" box="0,0 62,40" glue="40,4 14,29

66,29">

<circle cx="40" cy="20"r="16" />

<circle cx="25" cy="40"r="16" />

<circle cx="55" cy="40" r="16" />

<text x="0" y="60" w="10" h="15" value="*id" A="" />
<text x="40" y="0" w="20" h="15" value="P:" />

<DText id="*id” loc="x,y,w,h” data="#mRID1” show="status” />
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<text x="40" y="20" w="20" h="15" value="Q:" />

<DText id="*id” loc="x,y,w,h” data="#mRID2” show="status” />
<text x="40" y="60" w="20" h="15" value="P:" />

<DText id="*id” loc="x,y,w,h” data="#mRID3” show="status” />
<text x="40" y="80" w="20" h="15" value="Q:" />

<DText id="*id” loc="x,y,w,h” data="#mRID4” show="status” />
<text x="40" y="100" w="20" h="15" value="P:" />

<DText id=”"*id” loc="x,y,w,h” data="#mRID5” show="status” />

<tesxt x="40" y="120" w="20" h="15" value="Q:" />

<DTgxt id="*id” loc="x,y,w,h” data="#mRID6” show="status” />

</PqwerTransformer3>

<l-- >
<ShyntCapacitor id="" loc="" data="" show="" box="0,0-26,40" glue="13,8" >
<lire x1="13" yl="8" x2="13" y2="16" />
<lire x1="4" yl="16" x2="22" y2="16" />
<life x1="4" yl="22" x2="22" y2="22" />
<lire x1="13" yl1="30" x2="13" y2="38"/>
<tegt x="30" y="12" w="10" h="15" value&l¥id" A="" />
</SHuntCapacitor>
<l-- | —->
<ShyntReactor id="" lod="" data="" show="" box="0,0 26,40" glue="13,3" >
<patth d=”"M13,10 a8, 0 1 0 -5 8”/>
<lire x1="13" yl&"B"™ x2="13" y2="10" />
<lige x1="5" l1="18" x2="13" y2="18" />
<lire x1="3¥3% yl="18" x2="13" y2="37" />
<lire xd=a™" yl="37" x2="22" y2="37" />
<lire/,xd="6" yl="39" x2="20" y2="39"/>
<lil' 1_"0" ”1_1141" ’)_"10" y,)_"/ll"
<text x="30" y="16" w="10" h="15" value="*id" A="" />
</ShuntReactor>
<l-- = -->
<SeriesCapacitor id=""loc="" data="" show="" box="0,0 40,26" glue="6,11" >

<line x1="7" yl="11" x2="15" y2="11" />
<line x1="16" yl="4"x2="16" y2="19"/>
<line x1="23" yl="47x2="23" y2="19"/>
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<linex1="23" yl="11" x2="32" y2="11"/>
<text x="38" y="10" w="10" h="15" value="+*id" A="" />

</SeriesCapacitor>

L oko

<SeriesReactor id="" loc="" data="" show="" box="0,0 26,40" glue="13,5 13,30" >

<line x1=“13" yl1="5" x2="13" y2="10" />

<life x1="8" yl="18" x2="13" y2="18" />

<life x1="13" yl="18" x2="13" y2="30" />

<pafh d=”M13,10 a8,8 0 1 0 -5 8" />

<tejt x="38" y="10" w="10" h="15" value="*id" A="" />

</SgriesReactor>

<1 - -

<PT [id=""loc="" data="" show="" box="0,0 40,44% glue="21,5" >
circle cx="20" cy="15" r="10"/>

circle cx="28" cy="29" r="10"/>

circle cx="13" cy="29" r="10" />

line x1="20" x2="20" yl="14" y2=r19" />
line x1="24" x2="20" yl="10"py2="13" />
line x1="20" x2="20" yl="15" y2="15" />
line x1="15" x2="19" wl="10" y2="13" />
line x1="29" x2="29"\yl="31" y2="31" />
line x1="9" x2="7" yl="27" y2="31" />
line x1="8" x2=%14" y1="32" y2="32" />
line x1="14"_%2="14" yl="34" y2="34"/>
line x1zYN4" x2="12" yl="31" y2="27" />

text $=)38" y="10" w="10" h="15" value="*id" A="" />

</PT>
AN
<Iﬂ<
<CT id=""loc="" data="" show="" box="0,0 50,50" glue="23,7" >

<circle cx="23" cy="21" r="14" />
<text x="40" y="10" w="10" h="15" value="*id" A="" />

</CT>
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<P-- -=>

<SubstationMark id="" loc="" data="" show="" box="0,0 25,25" glue=""
< circle cx="12" cy="12" r="10" />
<text x="30" y="4" w="10" h="15" value="*id" />

<DText id="*id"loc=" ,fl'n"h"r‘];\f:x:"ﬂmp'l'ﬁ" show="stgtyg" D=1

</SybStationMark>

<=4 -——>

<PoWerPlantMark id="" loc="" data="" show="" box="0,0 60,40) glue="">

<re(t X="2" y="2'l w="56" h=//36ll />

<path d="M5,20 a7,7 1 0 14, 0"/>

<patth d="M33,20 a7,7 1 0 -14, 0"/>

<tegt x="60" y="4" w="10" h="15" value="*id" {/>

<DTgxt 1d="*id”loc="x,y,w,h” data="#mRID” s/shew="status” A="" />

</ BowerPlantMark>

. R .

<Tugbine id="" loc="" data=""_show="" box="0,0 80,70" glue="" >

<polygon points="”0,0 6,3 12,0v12,12 6,9 0,12” />

<te}t X:"85" y:"4" w:"loll h:lll5" Value:"*id" A=IIII/>

</TYrbine>

<=1 -

<BugBarSection id="" loc="" data="" show="" box="0,0 w,h" glue="">

<patth/,d="M0,0 w,0"/>

<te = g | elaul il _"/l" V_"lf\" h_llll:" ulu _"*J'_d'l 7\,\_’,,,

<text x="60" y="20" w="10" h="15" value="V:" />

<DText 1id="*id” loc="x,y,w,h” data="#mRID” show="status” />

</ BusBarSection>

<ACLineSegment 1id="" loc="" data="" show="" box="0,0 w,h" glue="">

<path d="MO0,0 w,h "/>

<text X:"6O" y:'|4" W:"lO" h2"15" value:"*idll A:IIII />

<text x="60" y="4" w="10" h="15" value="P:" />

<DText id="*id” loc="x,y,w,h” data="#mRID1” show="status” />

<text x="60" y="20" w="10" h="15" value="Q:" />
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<DText 1id="*id” loc="x,y,w,h” data="#mRID2” show="status” />
</ ACLineSegment>
<DCLineSegment id="" loc="" data="" show="" box="0,0 w,h" glue="">
<path d="M0,0 w,h "/>
<text x="60" y="4" w="10" h="15" value="*id" A="" />
<text x="60" y="20" w="10" h="15" value="P:" />
<DText id="*id” loc="x,y,w,h” data="#mRID1” show="status” />
<tegt x="60" y="30" w="10" h="15" value="I:" />
<DTgxt id="*id” loc="x,y,w,h” data="#mRID2” show="status” />

</ DCLineSegment>

</dgfs>
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