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Preface

Introduction

This guide and the relevant operating or service manual documentation for the equipment provide
full information on safe handling, commissioning and testing of this equipment.

Documentation for equipment ordered from CYG SUNRI CO., LTD. is dispatched separately from
manufactured goods and may not be received at the same time. Therefore this guide is provided
to ensure that printed information normally present on equipment is fully understood by the
recipient.

Before carrying out any work on the equipment, the user should be familiar with the contents of
this manual and must read to the relevant chapters carefully.

This chapter describes the safety precautions recommended when using the equipment. Before
installing and using the equipment, this chapter must be thoroughly read and understood.

Health and Safety

The information in this chapter of the equipment documentation is intended to ensure that
equipment is properly installed and handled in order to maintain it in a safe condition.

When electrical equipment is in operation, dangerous voltages will be present in certain parts of
the equipment. Failure to observe warning notices, incorrect use, or improper use may endanger
personnel and equipment and cause personal injury or physical damage.

Before working in the terminal strip area, the equipment must be isolated.

Proper and safe operation of the equipment depends on appropriate shipping and handling,
proper storage, installation and commissioning, and on careful operation, maintenance and
servicing. For this reason, only qualified personnel may work on or operate the equipment.

Qualified personnel are individuals who:

® Are familiar with the installation, commissioning, and operation of the equipment and of the
system to which it is being connected;

® Are able to safely perform switching operations in accordance with accepted safety
engineering practices and are authorized to energize and de-energize equipment and to
isolate, ground, and label it;

® Are trained in the care and use of safety apparatus in accordance with safety engineering
practices;

® Are trained in emergency procedures (first aid).
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Instructions and Warnings

The following indicators and standard definitions are used:

A
A

A\

DANGER! means that death, severe personal injury and considerable equipment damage
will occur if safety precautions are disregarded.

WARNING! means that death, severe personal and considerable equipment damage
could occur if safety precautions are disregarded.

CAUTION! means that light personal injury or equipment damage may occur if safety
precautions are disregarded.

NOTICE! is particularly applies to damage to device and to resulting damage of the protected
equipment.

A\

A\

DANGER!

NEVER allow the current transformer (CT) secondary circuit connected to this
equipment to be opened while the primary system is live. Opening the CT circuit will
produce a dangerously high voltage.

WARNING!

ONLY qualified personnel should work on or in the vicinity of this device. This personnel
MUST be familiar with all safety regulations and service procedures described in this
manual. During operating of electrical device, certain part of the device is under high

voltage. Severe personal injury and significant device damage could result from
improper behavior.

WARNING!

Do NOT touch the exposed terminals of this device while the power supply is on. The
generated high voltage causes death, injury, and device damage.

WARNING!

Thirty seconds is NECESSARY for discharging the voltage. Hazardous voltage can be
present in the DC circuit just after switching off the DC power supply.

CAUTIONI!

® Earthing

Securely earthed the earthing terminal of the device.
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® Operating environment

ONLY use the device within the range of ambient environment and in an
environment free of abnormal vibration.

® Ratings

Check the input ratings BEFORE applying AC voltage/current and power supply to
the device.

® Printed circuit board
Do NOT attach or remove printed circuit board if the device is powered on.
® External circuit

Check the supply voltage used when connecting the device output contacts to
external circuits, in order to prevent overheating.

® Connection cable
Carefully handle connection cables without applying excessive force.
NOTICE!

The firmware may be upgraded to add new features or enhance/modify existing
features, please MAKE SURE that the version of this manual is compatible with the
product in your hand.

Copyright © 2017 CYG SUNRI. All rights reserved.

We reserve all rights to this document and to the information contained herein. Improper use in particular reproduction and dissemination
to third parties is strictly forbidden except where expressly authorized.

The information in this manual is carefully checked periodically, and necessary corrections will be included in future editions. If
nevertheless any errors are detected, suggestions for correction or improvement are greatly appreciated.

We reserve the rights to make technical improvements without notice.

CYG SUNRI CO., LTD.

Headquarters: No.13, Keji North 1st Road, North Area of Hi-tech
Industral Park, Nanshan District, Shenzhen, China

Tel: +86-400-678-8099

Website: http://www.sznari.com

P/N: ZL_PRS-7000_X_Instruction Manual_EN_Overseas General_X Version: 1.03
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1 Profile

1.1 Background description

PRS-7000 integrated monitoring system is a monitoring operating system self-designed and
deeply-developed by CYG SUNRI based on SAS research achievements and field operating
experience for many years. PRS-7000 is designed by integration of the advanced distributed-type
network technology, object-oriented database technology and cross-platform visualization
technology, fully complied with multiple international standards (IEC60870-5-103, IEC-61850 etc.).
Adhere to the basic requirements for station information digitalization, communication platform
networking and information sharing standardization, PRS-7000 can achieve unified access,
storage and display of information in the whole station through system integration opimization.
Besides, other functions can be realized, e.g. operational monitoring, operation and control,
integrated analysis of information, record analysis, operating management, auxiliary application
etc. PRS-7000 integrated monitoring system can also be applied to human-machine interface
systems of general substation, digital substation, power plant etc.

PRS-7000 integrated monitoring system adopts distributed-type and extensible system
frameworks, which can be applied to various system structures. The application program and
database can be flexibly configured in each computer node, and no modification of application
program is required. PRS-7000 integrated monitoring system can be installed in a computer with
different operating systems, e.g. Linux, Windows, and Unix. The system is easy to be extended to
user demands, which can meet requirements from users in aspects of system flexibility and
extendibility to the greatest extent.

This product is suitable for:
e Electric system

Traditional substation, power station (hydropower station, thermal power plant and wind-power or
PV new energy substation), and digital substation of different voltage levels;

e  Other systems
Metro system, light rail system, electrified railway system;

Other industrial automation applications: mine, petrochemical industry, metallurgy etc.

1.2 Technical features

PRS-7000 integrated monitoring system provides a development platform which can meet various
monitoring demands for intelligent substations. The main platform module includes data
configuration (modeling) tool, database system supporting dynamic model, communication unit
configuration tool, graphic configuration, communication protocol processing module, data bus
module, system function redundant control module, statistical calculation, SCADA module, etc.
which are designed crossing the Unix/Linux/Windows operating system platform.
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Main technical features of the PRS-7000 integrated monitoring system are shown as follows:

1. The system is crossing multiple software and hardware platforms with great extendibility.

2. Based on the 64-bit system programming, multiple processes and multiple threading modes,
the system reasonably utilizes the 64-bit system resources and dispatching model, and
guarantees the reliability and timeliness of the monitoring system.

3. Unified data configuration modeling

e As a data platform applied to the substation, PRS-7000 integrated monitoring system adopts
the dynamic modeling mode to conveniently build data models of various application in the
system, and save in the commercial database by using the unified configuration tool. The
real-time database adopts the method of resident memory, so each data object has an overall
object index number, and the hierarchical index relation between objects is kept by each data
object. All application programs at the platform can save the hierarchical relations between all
data models and data objects through the unified data interface, so that all application data
can be integrated seamlessly.

e The unified configuration tool can be used to configure different application information
related to the various data sheets in the system database, including adding, deleting and
modifying various data models, etc.

e The unified configuration tool can transform engineering data, and can transform engineering
data of low version to the new system engineering data;

e On-line modification and easy maintenance for all data models and graphic pictures in the
database can be realized.

4. Dynamically extensible communication protocol management

e The system communication management unit supports dynamic extension methods of
communication protocol. For the new external communication unit, the new protocol analysis
shall be opened, and the protocol configuration item shall be added to the database.

e The communication protocol management module is separated from the real-time monitoring
module. The interactive interface of them is unified, which can prevent any unsafe information
from violating the system; the extension of external communication protocol will not impact
normal operation of the real-time monitoring module with its great extendibility.

5. Organic unification between IEC60870-5-103 and IEC61850

e |EC60870-5-103 is a main communication standard applied to most of the substations at
present. IEC61850 is the latest seamless communication standard for substations, which will
be the dominant communication standard in the future with its wide application, but the new
and old equipment will be applied to the substation automation systems at the same time over
a period of time.

e During the design and development of PRS-7000 integrated monitoring system, co-existence

PRS-7000 9
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of the aforementioned two standards is considered. Besides, supports of the two standards in
aspects of database, communication management, signal processing are all realized.

Graphic system unrelated to application

Based on MVC framework, the graphic interface subsystem separates the view display (V)
and specific application model (M). The application controller (C) is applied to interpret all
information and operating instructions of the system and control the output results displayed
by the view, which can maintain the conformity between application model and view display
and cut down differences between all kinds of application models (M). Separation between
view and application business brings low coupling and high extensibility to the system, so the
system can be conveniently applied to the thermal power plants, wind power plants, PV power
plants, substations, etc.

The graphic system supports some standard graphic formats (SVG, CIM/G, etc), with good
interaction.

Integrated Anti-maloperation technology

Based on the system control rule settings of the script engine, flexible and professional bay
anti-maloperation configuration, and the built-in operating order management module, the
system can realize integrated anti-maloperation blocking functions;

The microcomputer anti-maloperation system and SCADA systems have the unified data bus.
The anti-maloperation module acquires data from the same real-time database which
provides data for other application modules in SCADA systems;

The microcomputer anti-maloperation system and SCADA systems have the unified database
configuration. The anti-maloperation data directly selects measuring points from automation
data and edits anti-maloperation attributes, including close/open rule, operational terms, etc;

The microcomputer anti-maloperation system and SCADA systems have the unified graph
editing. The graphic picture of automation system can be directly used as that of
anti-maloperation system;

The microcomputer anti-maloperation system and the bay-layer measuring and control device
share the rule base. Equipment on bay-layer can judge the blocking conditions of current
interval, and realize mutually blocking between cross-bay equipment.

Protection management integrated technology

The monitoring system and protection management system adopt the unified modeling tool,
graphic configuration and database, achieving integration of configuration;

Setting calling, setting modification, setting section switching, setting inspection and other
functions are possessed by the monitoring host;

The monitoring host realizes the fault record acquiring function. The acquired fault record is

10
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stored in the data server to be provided for data gateway device;

e The monitoring hose realizes on/off function of the soft switch.
9. Load sharing and redundancy technology

61850 client adopts multiple backup redundancy mode. When fatal error occurs to the process
providing 61850 client services and related service cannot be provided further, or the machine
providing services are under high load for a long time, 61850 client in other machines will apply for
providing primary services to the system management and service program. The primary services
will select and set the suitable services to master server according to the queuing strategy. By
overall consideration of system information of the work station, including system information, CPU
usage information, memory usage information, disk usage information, disk occupancy
information, network card usage information, etc, the work station under the lightest load will be
selected to provide 61850 client primary services.

Based on the multiple backup redundancy, combined with rational consideration of load of
workstations providing services, this technology can effectively avoid the overload condition of
some workstations and guarantee the overall stability of the system.

10. Flexible networking mode

e The background networking mode of the system is flexible; the master-slave server mode and
dual-single network mode can be selected as required; number of network nodes can be
added or deleted flexibly; the specialized LAN management module and WAN WEB interface
management module provide multiple system network functions;

e Data can be synchronized between multiple systems.

e The system background is designed with the soft-bus technology “SoftBus” , ensuring the
stable access of each functional module.

11. Powerful script calculation function

e The powerful embedded script engine and operating machine are easy to use, which can
achieve a variety of calculation signal expression and complex operating and control rules
logic configuration;

e Analog quantity, status quantity and metering quantity can be calculated.
12. Complete simulation commissioning tool

e The system provides the specialized communication commissioning tool to simulate data
generating tool, build internal diagnosis and maintenance module to maintain reliable
operation of the monitoring system;

e The system contains complete communication message monitoring tool, which facilitates
checking and positioning of communication problems and improves commissioning efficiency;

e The system provides the remote browsing and alarming direct transmission simulation master
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station tools, which makes remote browsing and field commissioning of alarming direct

transmission easy.

1.3 Technical index

The system indexes mainly contain the following aspects: system capacity, system response index,
reliability index, load rate, working environment, power supply, etc, which all
requirements for integrated monitoring system, as shown in the following table:

1.3.1 System capacity

Table 1.3.1 System Capacity Index

meet technical

) System
No. Item Unit )
Capacity
Analog quantity Sample point 250000
1 Capacity of real-time Status value Sample point 2100000
database Remote control Sample point 210000
Calculated quantity Sample point >2000
o o . 1~30
Historical curve sampling interval min )
(Adjustable)
) Storage capacity of Historical trend curve, storage
historical database duration of daily report, monthly year 22
report and annual report
Number of historical trend curves PCS. 2300
Synchronous vector ] o
3 Continuous recording time day 214
storage
1.3.2 System response index
Table 1.3.2 System Response Index
No. Item Unit System Capacity
Station layer ms <2
1 Event sequence record -
resolution (SOE) bay layer measuring and ms <1
control unit -
2 Over deadband transmission time of analog quantity (to s <
station layer) -
3 Status value change transmission time(to station layer) S <1
4 Response time of analog information (from 1/O input s <3
terminal to remote communication device output) -
5 Status quantity change response time (from 1/O input end to s <
remote communication device outlet) -
6 Time from generating to outputting of control execution s <1
command -
7 Picture response s <1
8 Image refreshing period S <1
9 Scada master-slave switching time S <10
12 PRS-7000
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1.3.3 Reliability index

Table 1.3.3 System Reliability Index

No. Item Unit System Capacity
1 Measuring error of current, voltage % <0.2
2 Measuring error of active power and reactive power % <0.5
3 Measuring error of grid frequency Hz <0.01
4 Over deadband transmission setting value of analog quantity % <0.1 rated value_, each point can
be adjusted
5 Availability ratio of dual-host system % 299.9
6 Response ratio of remote signal % 100
7 Accuracy of control operation % 100
8 Mean time between failures (MTBF) in station layer h =>30000
9 Mean time between failures of bay level measure and control unit | h >30000
10 Under norrggl (_:ondltlon (within % <30
Mean load rate of CPU in each min )
workstation
11 Power system breakdown % <50
(within 10s)
12 Under normal c_ondltlon (within % <20
30min)
Mean load rate of network —
Power system breakdown o <
13 (within 10s) % =40
14 Time from automatic switching to functional recovery of dual host | s <15
15 Amplitude % <0.2
16 Accuracy of synchronous Phase angle o <0.2
phase
17 Time synchronization V] <1
18 Storage of synchronous phase Continuous recording time day 214

1.3.4 Load rate

CPU load rate and network mean load rate indexs of the computer are shown as follows:

Table 1.3.4 System Load Rate Index

No. Item Unit System Capacity
1 Under norrggl condition (within % <30
CPU mean load rate min’)
5 of each workstation Power system breakdown (within .
% <50
10s)
3 Under norrggl (_:ondltlon (within % <20
network average load min )
factor o
4 Power system breakdown (within % <40

10s)

PRS-7000
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1.3.5 Working environment and power supply

Table 1.3.5 System Working Environment and Power Supply Index

No. Item Unit System Capacity
1 AC voltage \% 176V~264V AC
2 Cycle HZ 48Hz~52Hz
3 Ground resistance Q <0.5Q
4 Temperature °C <55°C
5 Related humidity % 5%~95%
6 Ambient environment None No explosion hazards, no corros_ive gas, no (_:onducting dust, no
severe mycete, no violent vibration and impulse source

1.3.6 Software version

Product Name Software Name Version
PRS-7000 Integrated
Monitoring System PRS-7000 Vv2.20

1.3.7 System Hardware Environment

The selection of each server in the PRS-7000 integrated monitoring system is based on the
high-end selection in the industry, and the hardware parameters and performance indicators of the
machine are not lower than the parameter indicators required for the server in the technical
specifications for intelligent substation construction.

The hardware configuration description is as follows:

1.3.8 System software environment

No. Item Capacity
1 Processor Word Length = 64 bits
2 CPU > 2 sockets (= 4 cores/socket)
3 CPU Speed >2 GHz
4 Memory 24 GB
5 Graphics Memory >1GB
6 Hard Disk (SAS) > 500 GB
7 Number of Ethernet 24
8 Network Speed = 100/1000 Mbps adaptive
9 Operating System LINUX or WINDOWS
10 Installation type Rack-mounted
11 Graphics Cards Dual Graphics Cards

1.3.8.1 operating system

The PRS-7000 integrated monitoring system supports multiple operating systems, mainly
including the following:

14
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> Linux

>  Window

1.3.8.2 System software

The database system can be designated by other commercial databases by the user. The system
adopts an object-oriented programming method, adopts Visual C++, GCC, Qt, and JAVA
development environments, and uses database configuration tools and reports to generate
popular configuration interfaces for window screen output and graphical reports with both text and
graphics. The system has excellent features such as modular structural design, flexible and
convenient networking method, efficient database access operation, multi process and multi
thread mode, etc., making it highly reliable, convenient human-machine interaction operation,
high-quality image display, and good scalability.

PRS-7000 15
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2 Supervisory Control and Data Acquisition System
(SCADA)

2.1 Profile

SCADA kernel is the data processing and function realization core of the whole integrated
automation system. SCADA kernel has two working modes (main server SCADA and standby
server) according to different topology and role during operation. During operation of SCADA
kernel, the network processing layer is loaded to handle transmit-receive of real-time data
message, and the configuration information is obtained from configuration database of data server
system. In addition, SCADA can realize interaction with real-time database and historical
database.

The real-time database describes the collection of monitoring points and management data points
of the power automation system with the unit of variable (point). Based on that, PRS-7000
monitoring system real-time database is a collection of monitoring and management points
(variables) organized in a certain form. The functions of running monitoring, operation and control,
information comprehensive analysis, intelligent warning, auxiliary application, etc are based on the
real-time database.

In Client/Server mode, the main server SCADA kernel handles real-time data of the 103/61850
direct-connecting secondary equipment and the front-endprocessor, updating the local real-time
database, saving the historical database records into the data server and distributing synchronous
data to all client ends and backup servers to main the conformity between real-time and historical
data. The front-end processor uploads real-time data.

2.2 Data Acquisition

SCADA system collects grid steady, dynamic and transient data, and running status data of
primary, secondary and auxiliary equipment. It can also send all kinds of control commands to IED
and auxiliary systems within the station, supporting DL/T860 and accomplishing unified access of
data.

2.2.1 Grid —Running Data Acquisition
2.2.1.1 Steady Data Acquisition
The main grid steady running data packages collected include:

Table 2.2.1 Grid Steady Running Data

No. Item Source

Positions of feeder, connecting line, bus-bar (section), breaker on side of

1 Status data acquisition transformer

Positions of capacitor, reactor, breaker on side of transformer
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Positions of bus, feeder, connecting line, and disconnector of main
transformer

Positions of ground switch

Positions of PT disconnector and bus ground switch

Positions of main transformer tap, ground switch at neutral point, etc

Measurement data

Feeder, connecting line, bus-bar (section), current, voltage, active power,

reactive power, and power factor on each side of transformer

Bus voltage, zero-sequence voltage, frequency

Current of breaker with the 2/3 wiring method

Electric energy data:

a. Active/reactive power on sides of the main transformer

2
acquisition b. Active/reactive power of connecting line and transmission line
c. Active/reactive power of by-pass switch
d. Active/reactive power of feeder
e. Reactive power of compensating capacitor and reactor in parallel
f. Active/reactive power of transformer for station use
Statistics, calculated data
) ) - The information source is a primary equipment auxiliary contact, which is
Grid operating condition ) ) ) ; ) ]
) o ) directly connected to measuring and control device or intelligent terminal
information is acquired by ) ]
3 ] through the cables. The measuring and control device adopts the
measuring and control o ) ] )
devi transmission mode of MMS message, and the intelligent terminal adopts the
evice
transmission mode of GOOSE message.
Grid operating
measurement data is ) ) . . . .
4 ) ) The information source is the mutual inductor (output through merging unit)
acquired by measuring
and control device
) ] The information source is the electric energy metering terminal or electronic
5 Electric quantity data

watt-hour meter

2.2.1.2 Dynamic Data Acquisition

The grid dynamic operating data acquired is shown as follows:

Table 2.2.2 Grid Dynamic Operating Data

No. Type Contents
Positive-sequence fundamental wave voltage phasor, positive-sequence fundamental
1 Range of wave current phasor of line and bus
information
Frequency, change rate of frequency

PRS-7000
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No. Type Contents

Active and reactive calculated quantity

The dynamic data is acquired through PMU device; the information source is the
mutual inductor (output through merging unit)

2 Source of data
The acquisition and transmission rate of dynamic data can be adjusted according to

control command or grid operation event

2.2.1.3 Transient Data Acquisition
The grid transient operating data acquired is shown as follows:

Table 2.2.3 Grid Transient Operating Data

No. Type Contents

Main-transformer protection wave recording data

Line protection wave recording data

Bus protection wave recording data

1 Range of information
Capacitor/reactor protection wave recording data
Switch opening/closing wave recording data
Abnormal measurement wave recording data
2 Source of data The wave recording data is collected with fault recording device

2.2.2 Equipment Operation Information Acquisition
2.2.2.1 Primary Equipment Data Acquisition
On-line monitoring information of primary equipment acquired is shown as follows:

Table 2.2.4 On-line Monitoring Information of Primary Equipment

No. Type Contents

Temperature of transformer oil, temperature of winding hot-spot, deformation of

winding, oil level, grounding current of iron core, partial discharge data, etc.

Gas content in the oil chromatography of transformer

Range of GIS, SF6 gas density (pressure) of breaker, partial discharge data, etc

information Stroke-time character of breaker, waveform of opening/closing coil current, working

status of energy-storage motor, etc.

Leakage current, resistance current and action times of arrester

Other monitoring data
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The on-line monitoring device shall upload equipment status information and abnormal

2 | Source of data warning signal

The primary equipment on-line monitoring device

2.2.2.2 Secondary Equipment Data Acquisition
Operating status information of secondary equipment acquired is shown as follows:

Table 2.2.5 Operating Status Information of Secondary Equipment

No. Type Contents

Information about operating condition of device

on/off signal of device soft switch

Device self-check, blocking and time synchronization status, channel communication

status monitoring and alarm signal

Range of Abnormal alarm signal of device SV/GOOSE/MMS link circuit

information Control, operating and blocking status signal of measuring and control device

Setting value and current setting zone number of protective device

Operating status and abnormal alarm signal of network communication equipment

Health status diagnosis results and abnormal warning signals of secondary

equipment

Provided by equipment of station control layer, bay-layer equipment and
2 Source of data ]
process-layer equipment

2.2.3 Auxiliary Equipment Data Acquisition
Operating status information of auxiliary equipment acquired is shown as follows:

Table 2.2.6 Operating Status Information of Auxiliary Equipment

No. Type Contents

Voltage of DC power supply bus, input
voltage/current of battery charger, load current, etc.

Measurement data of auxiliary AC/DC input voltage and AC output voltage of

equipment inverter, etc.

Range of . -
1 g Ambient temperature, humidity, etc.

information

density of oxygen or SFein the switch gear room, etc.

Positions of inlet/outlet switch of AC and DC power

Status quantity information of
supply

auxiliary equipment

Working condition, abnormal and loss-of-power
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No. Type Contents

alarm signal of equipment, etc.

Security, fire protection, entrance guard alarm
signals, etc.

Abnormal alarm signals about environmental
monitoring, etc.

Provided by power supply, security, fire protection, video, entrance guard and
2 Source of data

environmental monitoring device, etc.

2.3 Data Processing

SCADA system acquires and processes real-time grid operating data, primary and secondary
equipment operating data, auxiliary equipment data in the station, and finally display the data to
HMI.

2.3.1 Processing of Analog Quantity Data:
Processing of analog quantity data includes:
2.3.1.1 Conversion and Processing of Analog Quantity Raw Material:

The received original value of analog quantity data is converted and processed according to the
scale, ratio and other parameters. Finally, the displayed actual value is in conformity with the
actual quantity of engineering.

2.3.1.2 Analog Quantity Calculation:

The calculated quantity measurement measured value can be generated automatically according
to related self-defined formula.

2.3.1.3 Manual Number-setting:

Manual number-setting for the analog quantity measured value can be performed. Under the
manual number-setting status, the tab can be used to prompt. The analog will recover refreshing
after relieving manual number-setting.

2.3.1.4 Zero-drifting Processing:

Zero-drifting range of each analog quantity can be set. When the measured value of analog
quantity is within this range, the analog quantity will deem as zero.

2.3.1.5 Jumping Change Data Processing:

Table 2.3.1 Jumping Change Data Processing Mode

No. Processing mode

The jumping change maximum increment of each analog quantity can be set. When the increment

between the received measured value and the previous measured value exceeds the limit, current
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No. Processing mode

measured value shall be abandoned.

When the measured value of analog quantity is out of the range of jumping change limit value, the post
2 | disturbance review will be triggered to record the data information before and after the jumping change;
limit value of the jumping change can be set.

2.3.1.6 Judgment of Effectiveness and Rationality of Analog Quantity Data

Table 2.3.2 Judgment of Effectiveness and Rationality of Analog Quantity Data

Judgment o
No. Criteria
model

When communication between the secondary equipment and monitoring system

interrupts, corresponding analog quantity status of the secondary equipment will be

1 | Effectiveness invalid; when the communication recovers, the analog quantity status will be valid.

When the status is invalid, the tab shall be used to prompt.

The minimum and maximum rational value of each analog quantity can be set. When the
measured value is larger than the maximum value or smaller than the minimum value, the
analog quantity status will be invalid, and the tab will be used to prompt; when the

2 Rationality measured value recovers to the normal range, the status will be valid.

When the analog quantity data does not refresh for a long time, the tab shall be used to
prompt. The alarming differential value of not refreshing for a long time and the alarm

delay can be set.

2.3.1.7 Analog Quantity Returns to Zero

When the status quantity information (for example position of breaker) is not corresponding to the
analog quantity, alarm will work. For example, when the circuit breaker is open, but the circuit
current and power are above zero, alarm signal will be given out.

2.3.1.8 Over limit Monitoring and Alarm of Analog Quantity

Table 2.3.3 Over limit Monitoring and Alarm of Analog Quantity

No. Contents

Monitoring of analog quantity exceeding upper limit, extremely upper limit, lower limit or extremely lower
limit. When the analog quantity exceeds the limit, the “over-limit” alarm will work with the alarm level of
“over-limit”.  The “over-limit” alarm records will be formed and saved into the historical database, can

save at least 512 records.

The “over-limit” alarm records include name of analog quantity, “over-limit” type, “over-limit” setting value,
2 | measured value, time of “over-limit”. A “over-limit” recovery record will generate when the “over-limit”

recovers.
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The upper limit, extremely upper limit, lower limit and extremely lower limit of each analog quantity can be

3
set.

4 | The “over-limit” alarm should be set with time delay. The time delay can be set..

. When it is over limit, the multiple-level alarm modes can be adopted: “over-limit” records display, audio
alarm, voice alarm, pushing picture, etc.

6 | Over-limit alarm inhibition can be realized.

7 | Over-limit alarm blocking and relief can be realized.

g Over-limit dead band of each analog quantity can be set to avoid frequent alarm around the over-limit

value.

2.3.2 Status Quantity Data Processing

The status quantity data processing adopts event driven mode, that is to say when status quantity
appears, it will be processed immediately. SCADA system mainly performs the following
processing for status quantity data.

2.3.2.1 Judgment of Fault Trip

Judge whether it is the fault tripping or manual open according to total fault signal and breaker
operation information. After the breaker trips, the SCADA system will judge whether the total fault
signal exists within a certain time period before and after COS of breaker. If the total fault signal
exists, the accident trip alarm will work.

2.3.2.2 Manual Statue-setting of Status Quantity Data

Table 2.3.4 Manual Statue-setting of Status Quantity Data

No. | Operating mode Operational contents
Manual status-setting and manual negating can be performed to status quantity
1 Manual The tab can be used to prompt when manual status-setting is carried out.
status-settin . . . .
g Recovery refreshing can be realized. Real-time status quantity can be adopted after
recovery refreshing.
Manual labeling can be performed to the primary equipment, including maintance
signboard and grounding signboard.
) After the equipment is labeled, the behavior property of the signboard will be valid at
2 Manual labeling

once, e.g. “prohibit operation”, “prohibit alarm”, etc.

After label of the equipment is removed, the behavior property of the signboard will

be invalid at once .

22
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2.3.2.3 Judgment of Effectiveness and Rationality of Status Quantity Data

Table 2.3.5 Judgment of Effectiveness and Rationality of Status Quantity Data

Judgment

No. Criteria
model

When communication between the secondary equipment and monitoring system
interrupts, status of the status quantity send by the secondary equipment will be invalid;

when the communication recovers, the analog quantity status will be valid.
1 Effectiveness

When the status is invalid, the invalid tab will be used to prompt. If this status quantity is
the position signals of primary equipment, e.g.breaker, disconnector, etc., the remote
control of related primary equipment will be blocked.

Check for the consistency of the dual-position status quantity of primary equipment.
When the dual-position is not consistent, the status of status quantity will be under

2 Rationality abnormal status. When the dual-position recovers, it will be under normal status.

When it is under abnormal status, abnormal alarm will work, and remote control of

related primary equipment will be blocked.

2.3.2.4 Logic Calculating and Processing of Status Quantity Data

Table 2.3.6 Logic Calculating and Processing of status quantity data

Processing

No. Contents processed
mode

Calculation formula can be edited casually to achieve the calculation functions of

Calculation of status quantity signal.

1
status quantity | The signal types involved in formula calculation can be status quantity or measured
guantity.
) Nedati After setting the negation attribute, the status quantity will be negated according to
egation i o ]
the status quantity raw data, and the actual status quantity will be obtained.
] Through “And” logic, multiple signals will become new
“And” logic )
signal values
) Through “Or” logic, multiple signals will become new signal
“Or” logic
values
) ) Through “Exclusive Or” logic, multiple signals will become
] ) “Exclusive Or” logic ]
3 Signal synthesis new signal values
“Not Exclusive Or” Through “Not Exclusive Or” logic, multiple signals will
logic become new signal values
Single points Synthesize two single-point signals to a dual-point signal
synthesize to according to the sequence of “open position first, and then
dual-point the closing”.
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Dual-point Extract the value of open position signal from the dual-point
decomposes into signal value, and the single-point open position signal will
open position generate.
Dual-point

) Extract the value of closing position signal from the
decomposes into o
. dual-point signal value.
closed position

) The t total fault signal can be obtained through switch
Synthesis of total fault ) ) ) ) ) )
anal closing and jumping signal calculation; or obtained through
signa . . . —_ . .
protective action signal and switch jumping signal.

2.3.2.5 Anti-maloperationAnti-maloperation Key Assignment

If the monitoring system is configured with integrated anti-maloperation, some primary equipment
(e.g. ground wire) whose actual status cannot be collected, the status quantity can be assigned
value by using the anti-maloperation key;

The original status of equipment with the value assigned by the anti-maloperation key can be set;

During actual operation, the status quantity of equipment can be refreshed according to the
anti-maloperation steps. For example, if current status of the ground wire is open, after the ground
wire is closed and the anti-maloperation operation orders have passed back to the monitoring
system, the monitoring system will set the status of ground wire as “closed”.

2.3.2.6 Processing of Status Quantity Alarm

Table 2.3.7 Processing of Status Quantity Alarm

Processing
No. Contents
mode

The status quantity alarm can be set as closed keeping or open keeping

When the status quantity is from “open” to “closed”, the COS and

SOE will alarm normally. The element will display normally.

When the status quantity is from “closed” to “open”, COS and SOE

will alarm normally, but the element will stay in closed position.
When set as . . .
Alarm ) Meanwhile, the tab is used to prompt that the current status is the
1 ) closed keeping )
keeping closed keeping status.

Under the closed keeping status, the closed keeping can be removed
through operation. And the element will recover to the open position

after removal of closed keeping.

When set as When the status quantity is from “closed” to “open”, the COS and

open keeping SOE will alarm normally. The graphic element will display normally.
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When the status quantity is from “open” to “closed”, COS and SOE
will alarm normally, but the element will stay in open position.
Meanwhile, the tab is used to prompt that the current status is the
open keeping status.
Under the open keeping status, the open keeping can be removed
through operation. And the graphic element will recover to the closed
position after removal of openkeeping.
Al The COS or SOE alarm can be selected to shield. When the alarm is shielded, the COS
arm
2 hield or SOE will not be generated whether the status quantity is from “open” to “closed”, or
shielding
from “closed” to “open”.
When alarm generates, the picture will jump to the pre-settingpicture,
Pushing picture | e.g. when fault occurs, the picture will jump to the sub diagram of the
fault bay.
3 Selection of Y
alarm mode Twinkli When alarm generates, the graphic element related to this status
winklin
g quantity will twinkle
Annunciator When alarm generates, annunciator alarm can be available
4 Selection of Alarm levels of status quantity can be divided into: fault alarm, abnormal alarm, COS
alarm level alarm, notification alarm.
Re-alarm can be set for each status quantity. When the re-alarm is enabled and the
status quantity alarm does not recover within the delayed time, re-alarm will work, and
5 Re-alarm the re-alarm signs will be used to prompt .
“Open” or “closed” can be selected to start re-alarm.
6 Calculation of | Calculation of alarm times can be set for status quantity alarm, e.g. calculation of breaker
alarm times tripping times etc.
; Delayed Delayed alarm can be set for the status quantity. The alarm will generate after the
alarm delayed time from the status quantity signal acts. The delayed time can be set.

2.3.2.7 Status Quantity Triggers Post Disturbance Review

1) When the post disturbance review function is enabled, and the total fault signal acts, the post

disturbance review will be triggered automatically to record all signal status within a certain

time period before and after the accident;

2) The time recorded by post disturbance review and the sampling cycle can be set;

3) The post disturbance review can display the picture status, primary equipment status, signal

status saved before and after the fault in the form of picture broadcasting so that the fault is

easy to trace. The post disturbance review broadcasting can be paused.

PRS-7000
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2.3.3 Processing of Electrical energy Data

The electrical energy mainly includes pulse electrical energy and micro-computer calculation
electrical energy. Processing of electrical energy data is shown in the following table:

Table 2.3.8 Processing of Electrical energy Data

No. | Processing mode Contents
1 Calculation of The calculated value can be obtained by using calculation formula, e.g. the total
electrical energy electrical energy can be calculated according to electrical energy of all lines.
Manual ]
2 Electrical energy value can be set manually

number-setting

When the communication between the electrical energy collection equipment and
3 Jud . the monitoring system interrupts, the values of electrical energy collected by the

udagmen . . . . . .
equipment is invalid; the electrical energy will recover and be valid after the

communication becomes normal.

2.4 Event Management

All information in a timed sequence during operation of the monitoring system will be classified into
related alarm event management queue by SCADA.

2.4.1 Classification of Event Information

Event information mainly includes SOE event, COS event, protective operation event, self-check
event, measurement over-limit event, operating command event, system information event,
intelligent alarm information, etc. All the events will be distributed to the alarm window for real-time
and dynamic display. All event information will be stored to the historical database for query.

All events have their own alarm levels. The alarming levels can be divided into: fault, abnormal,
COS, over-limit and natification.

2.4.2 Event Alarm Modes
There are multiple display modes of event alarm, shown as follows:

Table 2.4.1 Event Alarming DisplayModes

No. Display mode Contents
1 Information Event information will be timely distributed to the alarm display window for display
display according to different types and levels.

) The event information can trigger audio alarm. Different audio documents can be
2 Audio alarm ) . . )
selected according to event information of different types.

) The event information can trigger voice alarm. The voice alarm will broadcast
3 Voice alarm

specific contents of event. Male or female voice can be selected for voice alarm.
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4 Automatic pushing The event information can trigger pushing picture operation. The picture will
picture automatically jump to the pre-setting picture after the event occurs.

. Automatic printing The event information can trigger automatic printing. The event information will
of event drive the printer to print all the contents of event line-by-line.

2.5 Command Management

After receiving the operation from HMI, SCADA system will manage the commands and form
related operating records. The operating records will be distributed to each HMI client. The main
command management types are shown as follows:

Table 2.5.1 Types of Command Management

No. Types of command management
1 Remote-control
2 Sequential control
3 Setting operation
4 Other commands: e.g. manual number-setting, manual negation, clear twinkling, labeling, label removing,
VQC adjustment, etc.

2.6 Script Calculation

Table 2.6.1 Contents of Script Calculation

No. Contents

The monitoring system can not only collect a number of actual measurements, signals and remote pulses,

1 but also calculate and generate calculated quantity signal through script calculation, including calculating
measurement, calculating signal and calculating remote pulse.

Whether calculating measurement, calculating signal or calculating remote pulse, the signals involved in

2 script calculation can bemeasurement, signal, remote pulse, or system time, remote control (remote
close/remote open), etc.

3 | The logic symbols used for calculation can be “+”, “-*, “x”, “+” or “>” “<” “=" “#* “and”, “or”, “no”, etc.

2.7 Post Disturbance Review

Table 2.7.1 Contents of Post Disturbance Review

No. Contents
When the post disturbance review function is enabled and the total fault signal acts, the post disturbance
1 review will be triggered automatically to record all signal status within a certain time period before and after

the fault, including analog quantity, status quantity, COS, SOE, protective operation event, protective

self-check event, over-limit alarm, command operating records, etc.
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No. Contents

2 The time recorded by post disturbance review and the sampling cycle can be set.

Specific post disturbance review window is used to display the post disturbance review interface. Thepost
disturbance review can display the picture status, primary equipment status, signal status etc. saved before
and after the fault in the form of picture broadcasting so that the accident is easy to trace. The post
disturbance review broadcasting can be paused.

The fault records can be invoked according to the storage list. After invoking specific faults from the records,
4 the user can enter this fault interface to analyze them. he or she can check the signal and status value and

review the operating and monitoring events occurred from the start time to the selected moment.

5 Fault recording name can be modified by user as required.

28 PRS-7000



CYG Database Configuration

3 Database Configuration

Based on the lasted technology in computer field, PRS-7000 integrated monitoring system has
been approved a lot in aspects of scalability, reducibleness, openness, standardization, object
orientation and data sharing, thus ensuring that it can easily be expanded, maintained, connected
with other systems and can be compatible with other commercial software.

The supporting platform subsystem of this system is mainly composed of database management
system, database configuration, communication device configuration, graph configuration, data
bus, external communication interface management module, etc.

3.1 Database management system

PRS-7000 integrated monitoring system has very high requirement for real-time performance. So,
it has been configured with a set of rapid and complete database management system, so as to
meet the requirement of various applications. The database management system has following
functions:

e Rapid data access;

e Data organization

e Relation establishment between data;
e Establishment of grid data model;

e Standard access interface.

This system consists of commercial database management and real-time database management
systems. The commercial one adopts the currently popular relational database with Client/Server
mode. It is mainly used to establish database model, store historical data, save management
information, check database consistency and ensure the consistency and completeness. The
real-time one adopts the object-oriented design and includes Client/Server and
Producer/Consumer modes. It has the extremely fast real-time responsiveness, so as to perfectly
meet the requirement for real-time performance of power system. Meanwhile, it is also a network
database management system, which can manage all distributed databases distributed on various
nodes in network, thus ensuring the flexible configuration and random function combination of
system as well as real-time synchronization of distributed databases on all network nodes. The
real-time database is of hierarchical and relational structure, which provides clear structure and
efficient access. The measuring point model of power grid is described by layer from plant station,
to equipment (bay), then to measuring point, which is the typical tree structure. The real-time
database still has many other trees and branches, which relate with each other in various forms
and ask for extremely high requirement for real-time performance. Therefore, the database
structure is designed mainly according to the main line of plant station - equipment - measuring
point and in combination of other trees and some pure relational tables, so as to ensure good
real-time performance, less disk space occupancy and convenient and efficient query.
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These two kinds of databases are uniformly managed by system. They are organically combined
together in system to provide the uniform access interface and human-machine interface to users.
Besides, the system supports the consistent and complete data in database. In this way, all
machines can access all data at any time and the consistent data can be viewed on all machines.

The commercial relational database mainly includes configuration database (basic configuration
information & application configuration information) and historical database. The former one
mainly stores the configuration data information of system and latter one stores various historical
data produced during normal running of system, such as alarm record, operation record and
sampling statistical data and so on.

The real-time database is mainly used to realize the real-time storing of real-time data collected by
monitoring system, the value of which is updated consistently according to the variation of
operational conditions, and always records the current operation status of monitored equipment.

The database can interface with other systems. Furthermore, it is featured with good expandability,
thus facilitating the upgrade and update of system.

3.2 Database configuration tool

The database configuration tool, i.e., the database configuration software of PRS-7000 integrated
monitoring system, also called as basic configuration tool, configures and establishes model for
substation monitoring equipment and protection information in monitoring system. It is
incorporated into the basic platform supporting module of monitoring system. Its main function is to
provide the modeling tool for configuration and maintenance of monitoring system, thus rapidly
and conveniently generating the engineering database required by monitoring system. This tool is
featured with friendly configuration software interface, convenient operation, simple steps and
user-friendly operation.

The database configuration tool adopts the modular configuration process according to the actual
configuration procedure of substation. It strengthens the template concept, adopts simple and
clear configuration for channel signal collection and is capable of copying bay, primary equipment
and signals, thus avoiding the repetitive configuration. Since users are divided into different
classes according to the authorization , this tool still can be used to separately configure the
authorization of some user. What's more, it organizes the primary equipment and signals in station
according to the hierarchical relation of plant station> bay ->equipment ->signal. And this tool
configures virtual signals and complex control logic rules through the operation expression. The
modification content of engineering database will be saved into the memory if the modification is
done before selecting "Save" and will be written into the engineering database after selecting
"Save".

Because of the complete function of data check in configuration program, the probability of error
database configuration is reduced to zero.

The interface of database configuration tool is as shown in following Figure 3.2.1.
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Figure 3.2.1 Database Configuration
3.2.1 User configuration strategy
1. The user configuration interface is as shown in Figure 3.2.2.

e Login users can be classified into two types as per their administration authority to user
configuration, i.e., system administrator (including: system managers and super users) and
non-system administrator (including: maintainers, operators and persons on duty);

e The system administrator can add and delete users and edit basic attributes of users, such as
work 1D, membership group, duty role, monitoring authorization and anti-maloperation
authorization and so on;

e System managers and super users can delete themselves. Non-system administrators only
can change their own password;

e All users of each group and duty role have corresponding default monitoring and
anti-maloperation authorities. Users can also freely customize the related permission as
required when created.
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User User
Uzer Hame a ser Hame a
Driginal Password Check Pawssword Driginal Password Check Pawssword
Password * Fassword *
Hew Password * Hew Password b
Timeout{min} 450 - Timeowt {min} 450
USER ROLE USER ROLE

(B 7] SUPERUSER

Z ] op reater

Bl ] watcher

Cancel 1) | Cancel K

Figure 3.2.2 User Editing

2. The configuration of user authorization is described as follows:

1)

2)

The user authorization is configured according to following basic principles:

Distinguish the authorization of equipment. Only specific persons are allowed to operate it;
Different operators shall have different operation authorization .

Set different operation authorizations for operators according to different kinds of operation.

The management of operation authorization includes: login authorization, check setting,
change setting, view report, change report, view configuration, change configuration, inverting
operation, manually set value, maintain & label, switch on/off, remote control authority of each
voltage class, mal-operation authority, sequential control authority and alarm event
confirmation, etc.

Users with super authority can add or delete users and set the authority of other users.

It is allowed to have multiple users with super authority in system at the same time.

All users can modify their own password.

Operators with operation authority can carry out control, manual value setting, labeling ,etc.

The supervisory personnel shall monitor the control and operation carried out by operators
and can enter his/her supervising password on same the machine or on the other one.

User with protection setting authorization can modify the protection setting value.

Users with report maintaining authorization can modify and generate reports.
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e Users with database maintaining authorization can modify the definition of database.

e Users with operating maintaining authorization can modify the configuration of network node,
node function and manually switch the master and slave hosts.

e All authorization modification shall be recorded in details, including maodifier, modification time
and authorization modified.

e All control operation needs password entering.

e At the time of online operation, related operators shall log in system. Otherwise, the
corresponding operation menu will hide automatically and the operation on interface is also
forbidden. Such operators also have to log out at the time of shift change.

3.2.2 Database configuration strategy
Users authorization to database configuration depends on users' authorization .

e Incase the authorization “View Configuration” or "Change Configuration" is not configured,
no database information will be loaded and the database operation function will be prohibited;

e Ifonly “View Configuration” is configured, only database is loaded, the database operation
function still prohibited;

e If "Change Configuration" is configured, all database operation prohibitedwill be available.

User role
SUPERUSER |superuser|

Authority =
1 APPLICATION_EXIT
CHANGE _PASSWORD
CFGDATA_VIEW
CFGDATA MODIFY

-] | oM

Figure 3.2.3 User Roles

In following instructions, it is assumed that the logged-in user has authorization to "Change
Configure".

3.2.3 Configuration process

The database of new project during installation and debugging is configured as follows:
¢ Obtain the template file of devices at bay level,

e Configure SCD;

e Generate the basic database of monitoring SCADA based on SCD;

e Configure users;
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e Configure partial system parameters;

e Configure network nodes of system;
e Add secondary equipment;
e Add bay and primary equipment;

e Select points from the basic database to form remote measurement, remote signal, remote
pulse and remote control library;

e Realize information layering and classification as well as data optimization;

e Configure advanced applications, such as anti-maloperation, sequential control, VQC,
intelligent alarm, alarm direct transmission and remote browsing and so on;

e Configure communication device (configuration information needed by data gateway device);
e Configure graphics.
3.2.4 Configuration guidance

If 61850 monitoring station is configured for SCADA, it is necessary to create SCD. It is allowed to
import ICD or CID files. The basic configuration tool can be used to import SCD (ICD or CID), 103
or TXT templates of device of other manufacturers.

Configuration process:

1) graphcfgtool (graphics configuration tool): based on the bay graphic element of the template
— drawing the main diagram — create voltage levels — create bay and primary equipment;

2) basiccfgtool (basic configuration tool): import SCD to create secondary equipment
automatically — carry out the correlation of secondary equipment and bay as well as the
remote signal correlation of primary equipment;

3) graphcfgtool (graphics configuration tool): draw sub-diagrams — generate four types remote
signals on interface — automatically generate the bay sub-diagram of the same type based
on typical bay sub-diagram.

3.2.4.1 dbManager

The dbManager (database maintenance tool) is used to import, upgrade or back up databases.
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B Database Maintenance Tool - b3
Database  Help

de

Datehase Host Lizt B x Databas

e name Database type Station name

v Database Host List
v MysQL
127.0.01
10.1.101.251
10.1.101.75
10.1.101.124
10.1.101.82
v ORACLE
127.0.0.1
10.1.101.251
10.1.101.75

2019-05-20 15:36:38

Figure 3.2.4 Interface of Database Maintenance Tool

Select the content to be imported into database from the IP list tree on the left side of above figure.
The local host address is 127.0.0.1 and database type is mysql. Select 127.0.01 (mys) with mouse
left key. Then, click the mouse right key and select "Open" to pop up the dialog of password
entering, as shown in the following figure.

0
Jatabase Host List g x Database name Database type Station name
~ Database Host List
~ MysQL
127.0.0.1
10.1.101.251
10.1.101.75
10.1.101.124 B Passwor d ? K
10.1.101.82
~ ORACLE Flease input adninistrater’ s password:
127.0.0.1 [
10.1.101.251
Cancel
10.1.101.75

Figure 3.2.5 Login Interface of Database Maintenance Tool

The password to be entered is prs7000.sunroof. Enter the password to open the interface. Then,
click the mouse right key again and select "Import database" to import prs7000cfg (configuration
database) and prs7000his (historical database) in the path of bin\BaseDB\MySQL. under the
SCADA installation directory. Upon the completion of importing, upgrade the database.

NOTICE!

Passwords for database importing and upgrading are both sa, which shall not be
changed.

3.2.4.2 prs7000runset

The prs7000runset is used to set system parameters for server.
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PRS7000 System Settings

Fassword .

Password | *4 '

MNew Password Confirm Password

Database Configuration

Fort | 3306
Config Database MName zhudy History Database MName zhudyhis
Config Database Usemame zhudy History Database Username zhudyhis

Couble Server

Main Database Server | Iwj Main SCADA Server | |wj

Slave Database Server Slave SCADA Server

VQC Module ,
v On .

v Debug(Man-Settings)

Ok Cancel

PR PUTTS LT svaua Ivaruuut avu

Figure 3.2.6 Window of System Parameter Setting

The Initial password is 0755isa; the new password must be changed to sa; the port number is fixed
to 3306. The configuration database name is consistent with user name of configuration database.
The historical database name is also consistent with user name of historical database. For the
setting of master database server and master SCADA server, please fill in the server name of the
local host. In case of master-slave redundancy host, please check (V) the space on the left side of
dual-server, as shown in the following figure.

Main Database Server | wj Main SCADA Server |lwj

Slave Database Server | centos Slave SCADA Server | centos

Figure 3.2.7 Dual-server Setting of System Parameters

For the setting of slave database server and slave SCADA server, please fill in the server name of
salve host.

NOTICE!
all database names and user names are lowercase.
3.2.4.3 Graphic Element configuration tool - elementeditor

The graphic element configuration tool can be used to randomly edit elements. All elements are
saved in the format of G file. In files, elements can be created, saved, deleted and imported or
exported. All imported and exported elements are also in the format of G file. Therefore, if some
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elements are multiplexed by several stations, they can be directly imported into other stations from
one station.

Element Editor - X
Fle Edit Alignment Element Help

DEHO XDk & 4@ x = =5 @68 ®,0 Omy

x OO0 DT B] (1) [U][wide Larin V] g & slimine |2 - |wan -
Graph Element Browser & % Froperties Browser 8 %

~ Graph Element List
v Southern China Grid

v Breaker
switch

~ Disconnector
Knife gate

~ GroundStub
Temporary ground

~ Two-volume transformer
Two-volume transforme...
Two-volume transforme...
Two-volume transforme...
Two-volume transforme...

~ Three-volume transformer
Three-volume transfor.. %
Three-volume transfor..
Three-volume transfor..

~ Generator
generator

¥ Capacitor
capacitance

¥ Reactor
Reactance

Fuse

~ Ascoil
Petersen Coil

~ Arrester
lightning arrester

~ T
Voltage transformer v

Figure 3.2.8 Graphic Element Configuration Tool

When creating new element, please select the height and width of new element. The state type
number supports 1, 2, 3 and 4. Several kinds of status are set at the time of element drawing. So,
the corresponding states also need to be drawn according to the selected type number. Select the
element type from the left element list. If the space "Whether color" is checked, it means that the
different state color will be displayed when the associated signal state changed. This option can be
checked for state value. However, for the primary equipment with electrical attribute, it doesn't
need to check this option. Because the coloring of primary equipment is determined by program.
Depending on the related specification, different voltages are colored differently.

At the time of creating element, it is necessary to pay attention to the graphic element
classification and note that the graphic element name cannot be repetitive.

For the monitoring graphics of new power plant (e.g., wind power plant and photovoltaic power
station), the cubical transformer or the small switches of inverter may need to be drawn in the main
diagram. In this case, it is feasible to add small switch element in state element and color the
element according to field requirement.
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Graph Element Browser

~ Graph Element List
~ Breaker

switch

GroundStub

Generator
Capacitor
Reactor

Fuse

Ascoil
Petersen

Arrester

PT

cT

Other
Device
Status
ElectricLine

~ Southern China Grid
Disconnector

Knife gate

Temporary ground
Two-volume transformer
Three-volume transformer

generator

capacitance

Reactance

Coil

Voltage transformer

Current Transformer

Outgoing (top)
Outgoing (right)

Figure 3.2.9 Graphic Element List

Graphic elements "Others", "Device", "State" and "Ground" can be interpreted as the state element.
If the graphic element of primary equipment has to be added, please add the new one in the
corresponding classification of primary equipment.

Element Edito

DEO XDBALI ks Il =EBE Q@ 69 ,° 9,
x / |©| ] ,/;, B] (2] (U] [wide Latin Vv £ | sdidline v —2 v HeBrush
Graph Element Browser 5 X
Graph El Li
¥ Graph Element List = Element Parameter Config ? X

v Southern China Grid

~ Breaker

switch

~ Disconnectar

Knife gate
GroundStub

Temporary ground
Twa-volume transformer
Three-volume transformer
Generator

generator
Capacitar

capacitance
Reactor

Reactance
Fuse
Ascail

Petersen Coil

s

Element Hame: |New Element]|

Width: 200
Height: 200
State Count: 4

Element Type: Disconnector
Grid Type:

[ 1= colored

-

Southern China Grid =

Cancel

Figure 3.2.10 Configuration of graphic Element Parameters

As for

the graphic element of non-primary equipment, if the remote control function has been
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configured, it is necessary to change the remote signal sub-type correlated to the element to
switch state and make the remote control signal correlate the corresponding remote signal.

3.2.5 Graphic configuration
3.2.5.1 Overview

The graphic configuration and connection configuration of PRS-7000 integrated monitoring
system are realized through the graphic configuration software.

As the supporting platform module of monitoring system, this kind of software can provide a
application construction platform for monitoring system, by means of which, users can rapidly and
flexibly construct a visual application system with friendly interface in the form of “what you see is
what you get”. Meanwhile, it expands the graphic element control (function unit) to continuously
enhance the function and interface performance of system. It flexibly configures graphics
(interface unit) to obtain various friendly interfaces, so as to meet the demand of different users.
Furthermore, it provides a variety of normative interface templates for monitoring system to assist
the engineering personnel to well finish the system configuration.

1) This graphic configuration tool provides following functions:

e Draw, copy and cut picture, including index diagram for sub-diagram, main diagram, index
diagram for all annunciator, bay diagram, function diagram, system structure diagram,
communication monitoring diagram, etc.

e Configure the correlation between signal and graphic element, so as to display the
information correlation between primary and secondary equipment;

e Support various display modes, including bar graph, pie graph, trend curve,
three-dimensional graph, photo and various indicating instruments, etc.;

e Can generate graphic files of standard SVG format.
2) Characteristics of this module:

e The software interface is of MDI style, through which, several pictures can be opened for
design at the same time;

e Can add and delete controls in canvas ;

e Can edit controls in canvas , including editing the position (move), size (zoom), orientation
(rotate), color, style and font of controls and copying and pasting controls;

e Can set the layout of controls in canvas , including alignment and positioning (forward and
backward) of controls;

e Can set the attribute in each control through the dialog of attribute provided by each control
itself;

e Provide the correlation function between control and monitoring data. In this way, the control
can correlate to the monitoring data quantity;
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e Can edit controls through mouse and keyboard,;

e Can set the canvas size and provide scrolling function when the canvas size exceeds the
main window;

e Can zoom in or out canvas for display or operation;
e Can set the SCADA color of canvas;
e Save the diagram configuration result in the form of binary data files;

e Can index diagrams and save the indexing information into files for the purpose of diagram
searching at the time of perating monitoring system;

e Can print diagrams;

e Can compile the diagram configuration data and check its correctness and report the
statistical information of configuration data;

3.2.5.2 Interface description

The interface of graphic configuration software is composed of title bar, menu, component bar, tool
bar, drawing area, information output window, status bar and window list and so on, as shown in
Figure 3.2.11.

Graph Cfgtool
File Edit Tool Element Windov Hely

VD[.'J: XD ; L & 8 ¥ 4 & | ER W &8 o2 Ofk-
memGH. . EmoccREm@ BOB 7o gl wiae 7 e Y Y

‘ Page Brov & x

ICD 11kV SUBSTATION i‘,""

AH10 AHS8

AH6

& x o $ PT

Properties Browser  Graph Element Pr
GraphID, 99 Equip ID; 33 2017-11-29 14.51. 23]

Figure 3.2.11 Main Menu Window of Configuration Graphics Editor

Table 3.2.1 Menu Description

Name Description
Title bar display the program module name - drawing configuration tool
Menu bar when put the mouse is put onto this bar, the displayed
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Name Description

drop-down box includes operable content

Tool bar all tools used for graphic plotting, e.g., text, circle and pie graph

the working area of monitoring graphics, which can be used to
Drawing area draw various elements and controls and name of current

monitoring picture

the selection area of all equipment elements; can be directly

Element browser ) )
dragged into the drawing area for use

some commonly used bay templates, which facilitate rapid

Bay template browser )
drawing

the drawing browser displays all graphical interfaces; the
) ] equipment browser includes the primary and secondary
Drawing browser/equipment browser )
equipment of all bays under each voltage class; these two

browsers can be switched to each other

display the specific attribute of all equipments in attribute
Attribute browser/element browser browser after clicking all equipments; the element browser

displays the element shape and status

3.2.5.3 Graphic configuration tool - graphcfgtool

This program is graphic configuration tool. The configuration of current graphic tool is
graph-module integrated. That is to say, create the corresponding voltage class, bay and primary
equipment during the creation of main diagram, as shown in the following figure.

Graph Cfgtool - X
File Edit Tool Element Window Help
P ™ g P = s =
B Y 0D« B & & oo v | U = E IR & © Y ,7 oo
Bus 4] - ~ i - - ~ o ol 2R 2
(S / Bus  [B] [Z] (U] [sinsun £ % slidine 1 = [HoBrush =T T
Graph Element Browser a x Henly—built power plant 8 Equip Browser 8 X
~ Graph Element List ~ A |[v Stations
v State Grid v Newly-built power plant
v Breaker Transformers
switch ~ Voltages
~ Disconnector v okV
Knife gate Public Bay v
Single knife open Fage Browser  Equip Browser
Three-knife open Properties Brewser 8 x
Three-station knif...
Double knife open Item Value
¥ GroundStub 1 Site Hewly-built pow
Temporary ground 2 Voltage 220kV
~ Two-volume transformer 3 Bay 220KV B1
Two-turn autotra... 4 Heme Three-kni fe apel
Two-velume trans... 5 Deseription Isolation knife
Two-volume trans... 5 Serial Humber 1
Two-volume trans... 7 Botat a
otate
Two-volume trans...
) 8 Serisl nember position Eight
Transformer station o [viam o
4
~ Three-volume transfor... I
Three-volume tra... 10|teizhe &
Three-volume tra..
¥ Generator
Alternator
DC generator
v Capacitor
Capacitance
¥ Reactor " N
Split reactance hd v
Graph Element  Graph Tenplate Properties Brow  Graph Element Frev
GraphlD: 1 Equip 1D: 1 2019-05-29 15:50:52

Figure 3.2.12 Window of Graphic Configuration Tool

For the newly create substation, it is feasible to carry out configuration according to the voltage
class actually included by the station and manually create the bay under the voltage class node. If
one substation has the bay of the same primary equipment, the bay temperate can be prepared to
automatically generate multiple bays (see Configuration of Bay Template). When the substation,
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voltage class and bay all have been created, please create the main diagram.

| Site Information
Basic Info

Site Hame, Station
Description.

Site RID:

Area Hame,

Area RID;

GID,

Voltage Info

Voltage| 000Ky
Vol tages 1000KY
Voltage3 TO00KY
K Cancel

Figure 3.2.13 Diagram Dialogue of Station Information Adding

Equip Browser 8 X
- Stations
- Station
Transformers
- Yoltages
= (ky
- Public Bay

Page Browser  Equip Browser

Figure 3.2.14 Introduction Interface of Equipment Browser

Draw the primary equipment element and create the actual primary equipment at the same time
on the main diagram. For the equipment information, please select the voltage class and bay type
under the voltage class; the equipment voltage defaults to the bay voltage class; the equipment
name and number are filled in according to the actual name on field. The device ID will be
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displayed directly around the primary equipment. Options include Up, Down, Left & Right. The
primary equipment element will be automatically colored according to the corresponding
equipment class voltage and related specifications.

Notes: when creating the bay of main transformer, it is defaulted to put this bay under the node of
the highest voltage class and put the primary equipment at each side of main transformer into
transformer bay. However, it is necessary to select the equipment voltage according to the actual
voltage class at each side.

DES XDPBev ke dman WEFT O o a0 0m
R T 0s i iE 3
® /n_u B] 1] U] [sinsua - (12 ] ‘ & | selidline v | —1 v |HoBrush M ‘ ‘ ‘
Graph Element Browser & X Fewlybuilt power plant x| Equip Browser g x
~ Graph Element List ~ ||V Stations
~ State Grid ~ Newly-built power plant
Vv Breaker Transformers
switch Equip Information ? v Voltages
v Disconnector v okv
| Knife gate Site Hewly—built power plant Public Bay g
* Single knife open Page Browser  Equip Browser
" Three-knife open Bay Voltage: | 220KV e B I
aph Element Previer
Three-station knif.. Bay ZZ0RY_BL
Double knife open Equip Name:  [Emife gatel
~ GroundStub
Temporary ground Eziclles: A ETUN
~ Two-volume transformer Deseription: [Iselatinn knife zate
Two-turn autotra... Serial Tunber: [2
Two-volume trans...
Two-volume trans...
Two-volume trans...
Two-volume trans...
Transformer station
~ Three-volume transfor..
Three-volume tra...
Three-volume tra...
v Generator
Alternator
DC generator
v Capacitor @ stated () Statel () State? () Stated
Capacitance
~ Reactor
Split reactance v v
Graph Element— | Graph Template Properties Brow™  Graph Element Prew-

GraphlD: 1 Equip ID: 1 2019-05-29 15:52:01

Figure 3.2.15 Equipment Information Diagram

New controls:
x> T @E o m@GHE. o - B

Figure 3.2.16 List of New Controls

—
. arrow/straight line. The arrow shape can be selected in attribute browser.
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Properties Browser g x
Ttem Talue

| Start point arrow type MNone

¢ End point arrow type |Arrow

i|Related Signal Click to configure...

| open state color #00ff00

1 close state color #ff0000

4 4
* = Properties Browser | Graph Element Prewiew

Figure 3.2.17 Arrow Line

'-/: : connecting line. It is used to connect elements in picture. Each element has the connecting
point. The connecting line only can connect the connecting point of each element. After using the
connecting line, the connecting point (i.e., a red dot) between elements or between element and
line can be seen;

Figure 3.2.18 Connecting Line

When this red dot appears, click the mouse left key to finish the connecting operation. The random
dragging of such elements will not result to their connection broken up. Finally, click "File - check
topology" in the left upper corner to verify the correctness of connecting point of wiring diagram.

Gp

signal list of annunciators defaults to read the correlated signal of annunciators of the bay diagram,
excluding primary equipments, operating handle s and switch status, but supports the manual
subscripted switch status and operating handles. The required signal can be configured as per
user's requirement. If the remote siganl state changing occurs in the picture, it is feasible to trigger
the overall annunciators diagram and display the corresponding color according to the actual
alarm level.

: diagram linking button. It can be used to select the diagram to be linked. The overall remote
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Properties Browser 8 x
Ttem Value
| |Rotate 0
¢ | LinkPage -1
3| Compose Signal ID List |Click to configure...
4 Display Text 11kv#1 Incoming protection and control dev

4 3

Froperties Browser | Graph Element Prewiew

Figure 3.2.19 Diagram Linking Attribute

— : data table. This table displays remote measurment and remote signal.

: create the busbar primary equipment.

0.00
: dynamic text, which can be used to correlate the remote measurement and remote pulse.

S function key, which can be used to correlate remote regulating, remote control, equipment

status and remote signal.

& - pie graph, used to display the occupancy percentage of different data.

-1 : bar graph, used to display remote measurement and remote pulse in the form of bars.

: curve graph, used to display the real-time changing curve of data.

=
|' Me . VQC region graph, which can be set to standard 9-region graph, 15-region graph, 17-region
graph and Shanghai 17-region graph.

"5 word bit chart of VQC blocking information, which can be set to VQC general blocking
information graph as well as blocking information graphs of low-voltage bus, medium-voltage bus,
capacitor and main transformer.

-: GOOSE/SV table, which can be used to make GOOSE and SV two-dimensional tables

rapidly. After the creation of sub-diagram, click this icon to pop up the following table. For the
signal type, select the element to be displayed. Tags similar to Excel form in first row and first
column are used to display the device name when dragging the scroll bar vertically or horizontally.
The second row and second column display the name of device which can be correlated or be
filled in by users themselves. Signals in two-dimensional table can be dragged from the signal list.
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Each one correlates to three signals at most. The signal can be dragged out from the list to cancel
the correlation. The signal can also be dragged into other space to modify the correlation.
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Figure 3.2.20 GOOSE/SV Table

» Prepare bay template

Click the template drawing to enter the corresponding interface. The standard template can be
drawn according to the primary connection mode on field.

Fraph Group Browser & x

raph roup Fage
+ [rraph Group List

Figure 3.2.21 Bay Template Diagram

Select primary equipment. At the time of creation, for equipment name and equipment number,
use @ to substitute different bay numbers of different places. For example, 220kV line has 4 bays.
IDs of bay switches are 2201 - 2204 and those of disconnecting switches are 22011 - 22041.
When creating the template, the equipment name and equipment ID are respectively @ switch
and @. At the time of creating switch, the equipment name and equipment ID are respectively @1
switch and @1.
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Figure 3.2.22 Creation of Switch Template

Upon the completion of template creation, select the right key "Generate bay template”. If any
modification is required, click the right key on the corresponding template list to modify bay
template or equipment name. After modification, select the right key "Generate bay template” to
cover the current template drawing or create a new template drawing.

GraphGroupDig

Group Hame, group bay name13|

Cancel

Figure 3.2.23 Naming of New Template

Use the bay template to generate bays in batches. Then, drag the bay template into the main
diagram to pop up the following dialog, in which, the voltage class, bay nhame, starting bay ID and
ending bay ID (to replace the character @ in template) of created bay. The sequence defaults to
from left to right according to from starting bay ID to ending bay ID. The inverted sequence stands

for reversed process.
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Figure 3.2.24 Bays Generated in Batches

After confirmation, fill in the bay name and bay number to be created and select bay creation. If
there is no 2202 bay, please uncheck the select box in front of it. In case actual bays are 2201,
2203, 2205 and 2207, please modify the corresponding sequence numbers and bay IDs. Use the
bay ID to replace the character @, which can only be digital and cannot be letter or other character.
After confirmation, the required bay and primary equipment will be created automatically, with no
need to modify the bay name and primary equipment name again.

raph Group Browser 8 X new bay
Graph Group Page
= Graph Group List Useable N0 Bay Name
group hay namels -
| v 2z new hay namei
v 220z new hay name?
v 2203 new hay name3
§ v 2204 new hay namei
Preview Cancel

Figure 3.2.25 Naming of Bays Generated in Batches

» Sub-diagram of connection

Since the primary equipment element only can be generated in the main diagram, the primary
equipment in sub-diagram can only be drawn through two methods.

1) After the creation of sub-diagram drawing, copy the primary equipment of the bay from the
main diagram to the corresponding sub-diagram.

2) Then, find the bay sub-diagram to be generated on the main diagram and select any primary
equipment of the bay. Click the right key "Generate the bay sub-diagram” to create the bay
sub-diagram. In this way, the corresponding wiring diagram of primary equipment appears in the
bay sub-diagram, as shown in the figure below.
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Select Items At Th

e
Select Items At The Sam
Hodify Bay Equip Info
new Bay Page |
new Bay Page By Page

Figure 3.2.26 Generate Bay Sub-diagram

After the generation of sub-diagram, click the blank space in the sub-diagram with right key to
generate state value, annunciator, measurement form and other related information, as shown in
the figure below.

11k Ag

Add Graph Area

Add Control Area

Add Equipment Area

Add State Area

Add Alarm Area

Add Sequence Device Area
Add Measure Area

Show Sign Link

Figure 3.2.27 Add Bay Sub-diagram Information

1) Add wiring diagram: to be used to generate the wiring diagram of primary equipment for some
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bay.

2) Add control quantity: not used for the time being.

3) Add equipment quantity: can be used to automatically generate the secondary equipment
diagram and network communication state diagram under the bay.

4) Add State Value: can be used to generate the switch, signal light, handle and other state
elements. Select the displayed element type. Select the bay to find its corresponding secondary
equipment. Drag the signal into the right blank space to realize automatic generation. The column
number to be generated can be selected.

! DataTableDlg

AlarnPlate o= ®;ER ~| Bay Public Bay ~ Column |1
Hame - I hay device T e
electric meter s {551 |Public Ray electric mete--- | ¥X

electric meter 79

electric meter 30 5543 | Public Bay electric mete--- | TX03
electric meter 34

electric meter 37 S54E  |Public Bay electric mete--- |¥X0Z
Lectri 1

EiECiTl ey 5 S04 |Public Bay electric mete--- |04

Z

5
electric meter 34 b
electric meter 35 c
f

7

3

[ S B S S S SR S

electric neter 36
bl
TH0Z
03

= ELECEME me!er !!

THO1 =

ok cancel

Figure 3.2.28 Add State Value Information

5) Add annunciator: can be used to generate annunciator automatically. Select the bay and
column number of annunciator to be generated. Then, drag the required signal into the right blank
space from left. In case of deletion required, select the corresponding one and click the right key to
delete it, or drag the signal out from the right box.

6) Add sequential control area: to be used to automatically generate the device status of the bay
corresponding to the sequential control operation, including operation, hot standby, cold standby
and maintenance, etc.

7) Add quantity measurement: can be used to automatically generate the remote measurement
or remote pulse forms. The remote measurement or remote pulse can be selected as data type.
The title can be customized. Drag the required remote measurement to the right side to modify the
signal description and unit. It also supports the generation of multi-dimensional table. The row
number and column number are both selectable. Drag the required remote measurement into the
corresponding table to modify the row name, column name and unit. The number of decimal can
be 1-6.
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DataTableDlg
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Figure 3.2.29 Add Quantity Measurement Information

After the form editing, move the mouse onto the form. Click the right key to select "Form
modifying" to modify it.

DataTableDlg
data type Bay Public Bay v Title CT 50/5 decimal |7
Name & ID hay device name | desc = unit @~
HE} 1 1318 #i RHG {1kv#t BMG protection and control --- Ia Ia Iy
T:T'ﬂ Z |319 # RHG {1kv#th BMG protection and control --- Ih Ih A
3
Tal 31320 # RHG {1kv#t RMG protection and control -+ Ic Ic 4
k
%;} & 132 #t RHG {1kvi#ts RMG protection and control .- [Ua la Ky
331 5 |32 #i RHG {1kv#h RMG protection and control --- Ub ub Ky
bz 6 |323 #4 RHG {1kv#th BMG protection and control --- Tc Uc Ky
UcZ = =
ok cancel

Figure 3.2.30 Modify Quantity Measurement Information

8) Element correlated information: can be used to view the primary equipment, State Value,
annunciator as well as signal name and ID of quantity measurement. The remote signal correlated
to the generated state value and annunciator can be viewed and modified in the attribute browser
at right side.
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» Properties Bro--- Graph Element Pre.--

Figure 3.2.31 Modify Graphic Element Correlated Information

Upon the completion of one bay sub-diagram, Other bays of the same type can rapidly generate
sub-diagrams of other bays based on the finished bay sub-diagram.

Take the following figure for example. The Bay of Changxing Line 1 includes two diagrams, i.e.,
one bay sub-diagram (including the connection diagram of bay primary equipment) and one
protection sub-diagram. The sub-diagram of Changxing Line 2 can be directly generated
according to the two finished sub-diagrams of Changxing Line 1. Find the primary equipment of
Changxing Line 2 on the main diagram. Select it and click the right key "Generate the bay
sub-diagram based on existing bay". Then, fill in the name of generated sub-diagram. After
confirmation, select the bay sub-diagram template "Bay Sub-diagram of Changxing Line 1" or
"Protection Sub-diagram of Changxing Line 1".
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Fage Hame, ZZ0KV Changxing Line

Width, 1920 =| Height, 1050 :
Laver Count, s -
Page Tvpe,
v TE AL Low v YT Allow
v Ground YT Al Low

Layver [ne Layer Two

Laver Third Laver Four

Figure 3.2.32 Interface Parameter Configuration Information

In case of the bay sub-diagram to be generated, check "Draw the primary connection diagram"; in
case of the protection sub-diagram to be generated, uncheck this option. Then, the dialog of
secondary equipment correlation will pop up. Generally, the program will automatically match the
secondary equipment of the two bays respectively. However, if any non-corresponding conditions
happen, the non-correspondence can be modified manually.

CBayPageCfgDlg

all ctg

select a Page m;@ ;’15153]' v

v wiring graph i
SOUTCE Tame target name

1 11kv#! Incoming protection and control .- | {1kv#! Incoming protection and control 1+

0K Cancel

Figure 3.2.33 Mapping Relationship between Secondary Equipment of Target Bay and Template Bay

» Functional diagram
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The network structure diagram can be generated automatically.

Select “drawing browser” and then “drawing type”. Then, click the left key to select "Function
diagram". Next, click the right key to "Create picture" to pop up a dialog of "Picture parameter
configuration”, as shown in the following figure.

‘Page Browser 8 X

- Page Types a

Page Name, [Functional diagran| £ }Iiﬁzjgxng?;gga?agram
5

¥idth, 1920 -] Height, 1080 .
= Branch Wiring diagram

11ky AHI0

Laver Count. i = 11ky AHI1
— 11k AHIZ

Page Type, Functional diagram 11k AHI3

= kv ATk

11kv AHIA
11kv AHZ
v YK allow v TT allow 11ky AH3
11kv AHE
v Ground YT Allow 11Ky AH7
Layer One Layer Two kv AHS
_ 11ky AHY

Layer Third Layer Four 7Z0KY¥ Changxing Line
80V AalD
807 Aall
§80V AhiZ

UK Ea‘nCBL i 58“? MIZ o

| Page Browser = Equip Browser

Page Parameter Config

Figure 3.2.34 Generation of Functional Diagram

Click "OK" to enter the interface of function diagram. click the right key to select "Generate
network structure diagram”. Select the secondary equipment from the left list. The type of
secondary equipment, including protection, measurement and control, can be edited through
selecting basic configuration tool - secondary equipment - unit type in turns. The network structure
diagram of secondary equipment dragged into the right list can be automatically generated, as
shown in the following diagram.

DataTable Dlg

Hame ID Tame
- SETVET

Heasurement Deyices
- Communicator

Frotect Dewices

Heasurement Devices

- | |

ok cancel

Figure 3.2.35 Equipment Selection of Network Structure Diagram
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Click OK. Then, the network structure diagram generated automatically can be seen, the
arrangement of which can be adjusted freely, as shown in the following diagram.

" ! . P
= | am . |
1Tkv#2 box-type pmtéction and control devices AH10  11kvTM1 protection and control devices AH7 ~ 11kv#2Incoming protection and

Figure 3.2.36 Generation of Network Structure Diagram

The device name and port element in secondary equipment can also be generated automatically.
The setting of device element in element tool can be viewed.

Properties Browser

Item Value
| [EETEIPENTE 11kvi#3 RMG protection and control devices AH13

11kv#3 RMG prutaction and control devices AH13
la]

Figure 3.2.37 Diagram of port Status

» Index diagram

Select “drawing browser” and then “drawing type”. Then, click the left key to select "Index diagram"”.
Next, click the right key to "Create picture" to pop up a dialog of "Canvas parameter configuration”,
as shown in the following figure.
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Figure 3.2.38 Generation of Index Diagram

Click "OK" to enter the interface of index diagram. Click the right key to select "Generation of index
diagram”. Then, linking buttons of all picture will be generated as diagram index, as shown in the
figure below.

Index diagram B

Index diagram

11kv AH10 11kv AH3 380V AA13
11kv AH11 11kv AH4 380V AA14

Figure 3.2.39 Generation of Index Diagram

» Picture topological function

This drawing tool has been configured with topological relation at the time of drawing. It is
necessary to check whether the topological connection line is correct. The wrong connection line
will be marked. Click the file in menu bar. Then, select "Check topology" in the popped-up
drop-down menu.
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Figure 3.2.40 Check of Topology Diagram

Graph Cfgtool
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1005 ~
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Select the incoming line as the starting point of topology coloring. Set the starting mark of topology
coloring of incoming line to "Yes" and correlate the voltage signal Ua of the line. In the HMI, select
“configuration” — “operating parameter”, then check the picture coloring function in system setting.
When Ua>0, color the primary equipment according to the breaker on/off position of the primary
equipment and topological connection; when Ua<=0, all primary equipment is displayed with

power-loss color (i.e., gray).
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Figure 3.2.41 Setting of Topology Coloring
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» Tidal current diagram

Click the right key to select "Generate tidal current diagram" on the main diagram. If the breaker is
vertically installed, the icon is generated at the right side and the positive direction defaults to from
top to bottom. If the breaker is horizontally installed, the icon is generated at the downside and the
positive direction defaults to from left to right. The icon position can be adjusted through dragging.
The correlation signal defaults to the remote measurement active power of the bay. If the bay
doesn't have the active power character P, no signal is correlated and the tidal current icon is red.
In this case, it is necessary to intervene the correlation signal manually. The correlation signal of
tidal current is active power of the bay.
+ #£ Incoming
=-PTI

- Primary equipment

Equ1p3!

Secondary equipment
+. PTZ
+ Bushari =
Page Browser  Equip Browser
Properties Browser 8 X

Ttem

| | Positive Direction Top to Bottom
¢ Related Signal Analog signal.ICD 11kV

Figure 3.2.42 Generation of Tidal Current Diagram

3.2.6 Basic configuration tool - basiccfgtool

The basic configuration tool is mainly used to provide the configuration and modeling tool for
configuration and maintenance of monitoring system, thus rapidly and conveniently generating the
engineering database required by monitoring system. There are two kinds of method to open the
basic configuration tool.

First method: click the mouse right key in the blank space of desktop to select "Open terminal”.
Then, enter basiccfgtool and press Enter to pop up the dialog “Login: basic configuration tool”.
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r Select Database ? >

Login : Basic Cfgtool

Ib Server vuyangy 1ngd -
IbHame preflldencEs
User | cygsunri |

Pazzword |....i!.. |

Cancel

Figure 3.2.43 Login of Basic Configuration Tool
Database server: host name, i.e., server name;
Database: name of configuration database;
User: user name;
Password: password of corresponding user;

The interface of configuration tool will open after entering the user name and password.

¥ CigTool _ %
Fle Edit View Check Tools Config Help
[/ 1 [ | e
BoEHAR Q@
it T & x
Narne Value E
> System Information Configure . )
1 Project Name Newly-built power plant
> User Manager Configure
> NetNode Configure 2 First Service Date 2016-12-20
> Unit Model Configure
» Station Configure 3 Main Fault Signal of The Station Not configure
> Inputs 4 Status of Remote Control of SCADA Not configure
Alarm System Parameter
Calculate Configure 5 Frequency Signal of HMI Not configure
Over Limit Plans 6 Signal of HMI Panel1 e
> Five-prevention
Sign Model 7 signal of HMI Panel2 Not configure L
CVT Config . Sional of .
i 8 Status of Remote Control Signal of Mas... Nt configure
Control Link @ Interval of Getting Wave Recording (mi... 3
10 Link vedic enable OFF
11 CVT System oFF
12 Fault Diagnesis using Low Current oFF
13 VQC enable oFF =
Systen N
Dutput Message Mindor 5
Occur Time Type Meszaze Level
1 2019-05-29 16:10:06.001 System Dual machine control enable signal is not configured Hint
2 2019-05-29 16:10:06.001 System Client panel 2 display analog signal is not configured Hint

3 2019-05-29 16:10:06.001 Server The correcting time mode is rejecting correcting: -1 Hint

5, h
] sewd 4 2019-05-20 16:10:06.001 System Client panel 1 display analog signal is not configured Hint

Figure 3.2.44 Introduction of Basic Configuration Tool

1) Menu bar: move mouse to the menu bar to display the specific application; then, select the
corresponding application;

2) Tool bar: move mouse to the tool bar to display the specific application; then, select the
corresponding application with left key;

3) Navigation tree: all applications of configuration tool are in the navigation tree. For details,
please refer to Chapter 3.
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4) System parameter: the content displayed by default after entering the configuration tool;

5) Display the current login user and configuration database;
6) System time: display current machine time;

Second method: under the path of /home/PRS7000/bin, double click the icon basiccfgtool, the
enter user name and password and click "Log in".

Select Database

Login : Basic Cfgtool
Db Server 24l basiccfgtool

DhHame Zhudy
Tser ‘

csgjkefgtool

%

Password

Ok Cancel

1

Figure 3.2.45 Login of Basic Configuration Tool

3.2.6.1 Model file import

At present, the basic configuration tool supports the import of SCD, ICD or TX module files. SCD
has to be created in all 61850 monitoring stations. Besides, both IP and APPID of station level in
SCD have to be filled in. The modification of signal name (if required) has to be finished in SCD
before importing into SCADA. SCD shall be consistent with the database information in station. So,
it is not recommended to modify the signal name separately in SCADA.

1) Import SCD files. Whether to check "Process level Goose information" means whether to
analyze the secondary equipment of process level in SCD. Usually, it doesn't have to be checked.
For the option “Delete IED undefined in SCD file from database” , if any 61850 device no longer
exists in SCD newly imported into database, check this option to delete the device. The deletion of
some 61850 IED usually occurs when updating SCD.
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Import Scd File
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Figure 3.2.46 SCD Import Operation

Click "Next" to pop up the list of all secondary equipment in SCD, the defaulted selection is “select
all’. The batch selection or canceling of several items at the same time is also supported.

NOTICE!

Notes: after SCD importing and secondary equipment creating, all subsequent SCD
importing is updating operation. At the time of updating, the program will update the IED
information as long as the IEDname is consistent.

PRS-7000 61



Database Configuration CYG

Import Scd File
Impart SCD Configure,
Please choose IEDs o impordt.
- ML
= version 1 Check all Cancel check all
L = encoding 1
a SCL IED Hame desc type manufacturer configVersion
= xmlns
= xmlns: sznari 1 Add | ABR_BELA70_Z0170920 RExA7( 670 series|ABE BExA7lverd. 2.0
= xmlns:rsr
=vror sihonalon ¢ 7] Add |HR_SCL_Ed?Z Feeder Relay PC5-9A411  |NWER ¥i.00

Header
3|M

:| Communication

= IED (120)

Last Hext Cancel

Figure 3.2.47 Selection of Imported SCD Equipment
Notes: Chinese characters are not allowed in neither SCD nor file path.

2) Import ICD files. Whether to check "Process level Goose information” means whether to
analyze the secondary equipment of process level in ICD. Usually, it doesn't have to be checked.
After ICD importing, the secondary equipment will be automatically generated as per
configurations. If ICD is modified, click the ICD file with mouse right key and select "Update" in the
popped-up menus.

NOTICE!
Chinese characters are not allowed in neither ICD nor file path.

3) For importing of TX template, import secondary equipment template firstly; then, create
secondary equipment manually.

NOTICE!

TX temperate must be of utf8 code, which can be converted with UE or Notepad. The
TX template name doesn't analysis Chinese characters again. It is forcibly represented
with English letters.

3.2.6.2 System parameters

Operating parameters of SCADA server: the HMI display style is modified in these settings. The
default selection is suggested. There is no need to carry out modification.
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Figure 3.2.48 System Parameters

Operating parameters of SCADA server: selection of parameter configuration at the time of server
running;

Operating parameters of SCADA client: referring to operating parameters of HMI, which subject to
default configuration, with no need of modification;

Operating parameters of protection engineer station: subject to default configuration, with no need
of modification;

Operating parameters of data server: subject to default configuration, with no need of modification;
3.2.6.3 Network configuration

Adding network node as per role is supported. The previous method, i.e., adding customized
network node, is also OK.

Create role of monitoring host: fill in the name and IP of the host. If there are double servers, check
"Dual Host". Select the client type according to the actual server configuration. In case the
monitoring host doesn't integrate the mal-operation workstation, select the operating client as
client type. If the monitoring host is integrated with the mal-operation workstation, select the the
mal-operation client as client type.
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Role. Monitor v
Server 4 v Dual Server
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Create alarm transfering node

Eancel 0K

Figure 3.2.49 Role Creation of Monitoring Host

New operator station: the creation of this role only needs HMI and alarm window, both of which
can be automatically generated after filling in IP. HIM type is operating client.

Met Node Role

Role,
SETYET 4 Dnal. Server
Net & IP, Het &4 IP,
Het B IP. Het B IF,

Cancel 0K

Figure 3.2.50 Role Creation of Operator Station

Create data gateway: only need to input name and IP of gateway device. "Dual computer" can be
selected.
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Figure 3.2.51 Role Creation of Station Gateway

Create protocol converter: multiple nodes of protocol converter can be created in batches. IP of
protocol converter is subjected to auto increment.

Met Node Role

Role, FEF =
SETYET A Dual Server
Add Hum, 1 5
FEF mame Fepa s
Net & TP, 277111 112275 o
Net B IP,

v SCADA connect to this net node

Cancel 0K

Figure 3.2.52 Role Creation of Protocol converter

At present, only protocol converter and data gateway device are reserved in network node type.
The protocol converter communicates with equipment of other manufacturers and data gateway
device communicates with master station.

3.2.6.4 Configuration of secondary equipment

The secondary equipment will be generated automatically after importing SCD or ICD. The
difference is that the correlation between remote signal and remote control can be analyzed
automatically according to 61850 template file. Check by default the status of remote signal
equipment correlated with remote control. In case the actual secondary circuit on field doesn't
correspond to the remote control and remote signal in 61850 modeling, please modify the remote
signal correlated with remote control. If the secondary equipment template is 103 type or the
secondary equipment is of other manufacturers, the correlation between remote control and
remote signal cannot be analyzed. In this case, it is necessary to manually check the "Equipment
Status" of remote signal and then correlate the remote control.

PRS-7000 65



Database Configuration CYG

Modification of position remote signal correlated with remote control:

1) For 61850 model:

e The status signal correlated by default can be viewed in the remote control channel of
secondary equipment. Select the remote signal to be changed; then, select the secondary
equipment —— status signal in the attribute window at right side, and drag them to the
required space.
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Figure 3.2.53 Modification of remote signal Correlated with 61850 Model remote control Channel

e The function of signal query is included in the right attribute window. Enter the related
information in the secondary equipment query box. Then, the matched secondary equipment
will be searched out.
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Figure 3.2.54 Query of Secondary Equipment

e Enter keywords in the remote signal query box. Then, the matched remote signal of the same
keywords will be queried in the selected secondary equipment.

Navigation Tree 8x - - Right Dockifidget &x
TTkvEY RHG Protection and control devices « n Nane Tement Affilic State Signal Dol tipe L) || —
11kv#3 RHG protection and control devices:- 11550 K! FUCRIEE RN K109 YCB CLOSED [ID=4319] General Con--- YKI(48)

{1kv#é RHG protection and control device---
11kvifl Altenate protection and control de--- 21551 K2 General Cone TKZ(4)
11kvh2 Altenate protection and control de--.
11kv Busbar protection and control device...
11ky segnent prepared fron the vote devic..-
KVIH| protection ang control Gevices Al /X109 YCB CLOSED 319
KVTHZ protection and control devices AH:
Public nonitoring and control device |
electric neter 26
electric neter |
electric neter 77 s
electric neter 78 Remote Heasurement | Remote Signal | Remote Pulse  Remote Control | ¥5
electric neter 29 L
alackeic noter 20

Figure 3.2.55 Query of Signal keywords
2) For 103 model:

e For the signal attribute of remote signal need to select the equipment status manually, It is
feasible to select several ones and edit them in batches with right key.
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Figure 3.2.56 Remote signal Attribute of 103 Model

Attribute Signal Type Return Type ¥x4
anple Single Return
Sample Single Node  No Return
Sawple Single Return

nple Single Node No Return
Sanple single Return

Sample Single Node No Return

anple Single Node No Return

anple Stngle Node No Return

anple Single Node No Return

smple Single Node No Return

mple Single Node No Return

sample single Node  No Return

Sample Single Node No Return

wple |Single Node No Return

Sample, Bquipment Status{Single Node No Return

single Node No Return

Single Node No Return

ent J&"AZ‘S”\SLE Node No Return

“Single Node No Return

Single Node No Return

e Select the secondary equipment and status signal from the right attribute window; then, drag

them into the corresponding remote control channel.

Right Dockiidget ax

Navigation Tree B X
{Tke#? Altenate protection and control de- D Have ipuent Affilic State Signal Cantrol Type 1S
11ky Busbar protection and control device:-- 11550 T A7 breaker g General. Con-- TK1 (48)
11kv seqment prepared from the vote device.
RN 1K General Con--- TKZ(49)

KyTHZ protection and control devices AH3
Public wonitoring and control device
electric neter 76
electric meter |
electric neter 77
electric neter 28
lectric weter 29 ‘
lectric neter 30
L
|

Signal Unit
rotection and control devices AR7 v
TSignal Source

Signal Hame i)

2/KI1 YORKING PUSITIUMSZ\

(-

Z S Renote Heasurement | Remote Signal | Remote Pulse  Remote Control | ¥S S B csm H
electric neter 37

Figure 3.2.57 Remote Signal Correlated with 103 Model Remote Control Channel
e If 103 template is modified, click the template with right key to update it.

Nawigation Tree & X - :
+ System Information Configure = shannel Hame Private Date  MMS Vari¢
+ [User Manager Configure 148 Y1 =
+ NetNode Configure !

- Unit Hodel Configure Z 49 YKZ -1
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YUFANG 350 TK3 -1
SHUNKONG
HECHENGSTCNAL A A Al
#DL 552  |UFLS_Soft Switch |-
DANXTANGCYT
SANXTANGCYT 6 53 UVLS_Soft_Switch -1
ﬁig?sﬂﬁﬁgmmm Remote Measurement = Remote Signal | Remote Pulse  R¢
IBETA
TSA36 LY 7 Delete unit model futput Message Window
ISI&?S%GCSP;;Ei Update 103 unit model Occur Time Type Hessage Level
IEC103PRS :
ISA367EV32754 Export 103 unit model

Figure 3.2.58 Update 103 Device Template

At present, an independent template (identified with 9) is used for calculation signals in SCADA.
After importing this template, a secondary equipment with composite signal will be automatically
created. All signal attributes belonged to the secondary equipment is of calculation.
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The primary equipment is not more created for soft switch. So, if it is switch signal, the remote
signal sub-type is analyzed to be switch status in SCADA. In this way, the remote control through
HMI can be realized. The dispatching sign is no longer correlated with the primary equipment, but
with remote control. Fill in the dispatching sign in the last column of remote control attribute, which
will be used as the remote control ID at the time of HMI remote controlling.

3) Five-remote configuration duplication of secondary equipment: after configuring the
five-remote attribute of one secondary equipment, it is feasible to copy the five-remote
configuration for other devices with same template files.

Navigation Tree & x
en Infornation Configure Device Name Hodel Name 1D Logic Node Sequence No. ay Affiliate t A/B Hot Back IP of Net A IP of~
tigure

1 HHEEERRE JISUANLIANG | Server 1 Comon Bay NO 0.0.0.0 0.0.0.0

+ Tser
+ Neth

e

- Unit Hodel Contigure 2 kil Incowing protection and centrol devices 4 Server z #1 Inconing KO 2z 12
.:/ﬁT[-‘ANE 3 I1kiZ Inconing protection and centrol d AHY Server 3 #2 Inconing  NO v
ST protection and cantrol devices AH9 | ISA3 Server 6 #1 box-type KO A1z

protection and control devices AHID ISA367GSA10--- 7 Server 7 #I box-type  NO HZ.6
rotection and control devices AHI{ Server 8 #1 RMG o 1

Serves 9 HZ RHG 1]
Server 10 #3 RHG NO
ver ! # RHG NO
#1 Altermate NO

9 Ikt RHG protection and control d

ate protection and control devices AHIS IS

CYFDJ 11
Station Configure =
- 1D 1KY o 12
L 13
15 RE
{1kl Tnconing protection and control de.- 14 H1kvHi protection and control devices AH? THI X0

Figure 3.2.59 Signal Duplication of The Secondary Equipment

Click the configured secondary equipment with right key. Then, select the corresponding option to
duplicate the five-remote signal configuration. Next, click the corresponding secondary equipment
with right key (pasting several equipment synchronously can also be achieved) to paste the
five-remote signal configuration.

Navigation Tree ax

SFROTANBIADT = Device Name Hodel Nawe 1D Logic Node  Sequence No. ay Affiliate t A/B Hot Back IP of Het & IP of+
¢ EYFDJ( 4 | HEEEECREE JISUANLIANG 1 Server 1 Comon Bay N0 0.0.0.0 0.0.0.0
- Station Configure
3 767322+ 2 Server 7 #1 Inconing N0 2z .1z

- ICD 1KY SUBSTATION 2 kvt Inconing protection and control

3 | |{kv#i Inconing protection and control Server 3 #2 Inconing N0 RN A

& |1kt box-type protection and control devices AH Server b # box-type N0 2125

I1kv#Z Inconing protection and control de--.
11kvitl box-type protection trol dee 5
11kv#tZ box-type protection and control de--

{1kt RMG protection and control o
11kv#Z RHG protection and control = -
11kv#3 RMG protection and control devi {
I1kvik RHG protection and control
11kv#! Altenate protection and control de.

M Delete selected unit
Copy Five Remote Signal Configuration
[1§ Paste Five Renote Signal Configuration

w1z

10 #3 RiG K0 w129

8 | Ikvif3 RHG protection and control devices AHI3

Figure 3.2.60 Duplicate and Paste Five-remote Signal Configuration

Select the five-remote attribute of the source secondary equipment to be pasted from the
popped-up window, which includes the setting as shown in following figure. If major options as
remote measurement, remote signal, remote pulse and remote control are checked, all
sub-options under them will also be checked. The canceling of any sub-option will result in the
unchecking of corresponding major option. It is defaulted that all sub-options are checked except
for primary-secondary ratio. Click OK to paste into the target equipment.
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Navigation Tree & X Set Paste Property
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Figure 3.2.61 Set Pasted Attribute

The signal shielding means to shield remote signal state changing and soe event. The alarm
description refers to on/off description in alarm configuration. All other attribute options can be
found in the popped-up five-remote window.

4) Batch modification of four-remote attribute based on keywords: this function can be used to
check repetitive signal attributes and adjust coefficients. Click the application above the basic
configuration tool with mouse left key. Then, select the four-remote attribute based on keywords
with left key for batch modification.

CfgTool
File Edit Viev Check| Tools [Confia Help
_L;. _r] T_ f‘i_ : i Remot_e Heasur_ement Data Storage Setting
Navigation Tree Remote Pulse Data Storage Setting
SFROTANBIAD] ‘ Four Remote Attribute Batch Changes Based On Keyword Device Name Hodel Name 1D Logic Node Sequence No.
| Stact?;&lmnfiaure Reméte.signats.sa’tch Changes Based‘ﬂn SuhType HEE JISUANLIANG |1 Server 1
£ | i bmenatimRules favch Seiding g protection and control devices AH3 |ISA3G7GVRZZ-- 2 Server z
S N1t Configure
HEEEE _RIBE 3 kv#Z Incoming protection and control devices AH¢ | ISA367GV3ZZ-- |3 Server 3
I1kvit! Incoming protection and control de-.- i 1ivut haw duma neataction and condenl douvicoc 400 | TEAZEZARAIN.. (& Canuan 3

Figure 3.2.62 Batch Modification of Four-remote Attribute Based on keywords

Select the remote measurement, remote signal, remote pulse or remote control; enter the name
keyword of secondary equipment to be queried in the corresponding box, such as protection
device, measurement and control device and so on (can be defaulted; if defaulted, query within
the range of all secondary equipment at the time of signal searching); enter the keyword of signal
name in the signal query box, e.g., breaker and switch (also can be defaulted. If defaulted, all
signals of queried secondary equipment will be searched); if both of them are defaulted, the
search button will become gray, i.e., invalid when clicking; after entering the keyword, click Search
to display the queried signal. Then, the signal attribute can be modified.
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Secondary Unit Keyword

1

Four Remote Batch Modification

Search Exit
Signal Keyword Ua
)] Name MHMS Variable Name | uwipment Affiliat iquipment Type Attribute Subtype Division Ratio nit ndary [+
1130 Ua Ua(95) Sample U 17.05830  0.11000 KY 1
13 Uah Uah(99) Sample U 17.05830  1.00000 Ky 1
3 |152 Ua Ua(9s) Sample U 17.05830  |0.11000 Ky 1
41156 Uah Uah(99} Sample U 17.05830  1.00000 Ky 1
5 216 la Ua(93) Sample U 17.05830  0.11000 Ky 1
6 220 TUah Tah(99) Sample U 17.05830 | 1.00000 Ky 1
7 |23 la Ua(95) Sample U 17.05830 0. 11000 KY 1
8 |4 TUab Uah(99) Sample U 17.05830  1.00000 Ky 1
9 |258 la Ua(95) Sample U 17.05830 0. 11000 Ky 1
10 262 TUab Uah(99) Sample U 17.05830  1.00000 Ky 1
11279 la Ua(95) Sample U 17.05830  0.11000 Ky 1
12 283 Uab Uah(99) Sample U 17.05830  1.00000 Ky 1
131300 Ua Sample U 17.05830 Ky 1

Remote Hetering

Remote Signal

Remote Pulse

Ua(95)

Remote Control

Figure 3.2.63 Batch Modification of Four-remote Attribute Based on Keywords

Select all the attributes to be modified. Then, click the right key to select Edit, entering the editing
of multiple options. Then, modify listed signal attributes in batches.

Secandary Unit Keyword

11

Four Remote Batch Modification

Remote Hetering

Remote Signal

Remote Pulse

Remote Control

Figure 3.2.64 Batch Modification of Four-remote Attribute Based on Keywords

Search Exit
Signal Keyword Ta
i} Hame IS Variable Name |uipment Affiliat iquipment Typr Attribute Subtype Division Ratio Unit | ndes
1 ]130 Ua Ua(9s) Samplg - 17.05830  0.11000 k¥ 1
7 134 Uab Uab{99) Sampl : 17.05830  1.00000 k¥ 1
3 {152 a Ua(95) 17.05830  |0.11000 k¥ 1
& 156 Uah Uab(39) 17.05830  1.00000 k¥ 1
5 |26 Ua Ua{9s) 17.05830  0.11000 k¥ 1
6 220 Uah Uah{99) 17.05830 1.00000 KV 1
Z 737 Tla LIETER 17 NSR3N 0 1innn kv i R

The operation of remote signal attribute which is not displayed (e.qg., signal display shielding) is as
shown in the figure below. Select several signals to be adjusted at the same time. Then, click them
with right key to select Batch Modification of Remote Signal.
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Four Remote Batch Modification

Secondary Tnit Keyword 1
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Signal Keyword Ta

ID Hame HHS Variable Name ipment Affilia juipment Typ Attribute Subtype Division | Ratio Onit da<
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Remote Metering | Remote Signal | Remote Pulse | Remote Control

Figure 3.2.65 Batch Modification of Remote signal Attribute

Upon the completion of signal editing, click Quit to complete the batch modification of four-remote
attribute.

5) Modification of remote signal attribute based on remote signal sub-type: when modifying the
remote signal attribute, it is feasible to modify the description of a certain type of remote signal of
same attribute in batches.

r

CfgTool
Eile Ech't Yi ey EhecK Ennfig gelp
H | = W= H g Remote Measurement Data Storage Setting
Navigation Tree Remote Pulse Data Storage Setting
SFRDIANBIAO] | Four Remote Attribute Batch Changes Based On Keyword Device Name Hodel Name 1D
CYFDJ | Remote Signals Batch Changes Based (On SubType ] iiﬁé JISUANLIANG |1
- Station Configure Anti-Hisoperation Rules Batch Setting i ] T
- ICD 11KV SUBSTATI( g protection and control devices AH3 ISA3A7GV3ZZ--- 2
=¥ (n1t Configure
1 SeEe _ies 3 {ikv#Z Incoming protection and control devices AHE ISA3A7GV3ZZ--- 3
1kl Incoming protection and control de:-- . e R e e e e o e ) (R P

Figure 3.2.66 Modification of Remote signal Attribute Based on Remote signal sub-type

Click the corresponding application. Then, click Modification of Remote signal Attribute Based on
Remote Signal Sub-type to pop up the window related to remote signal type selection.

Remote Signal Type
Select a type.

Common Alarm 2

Common Alarm
Breaker/Switch
_ Relay Action
Relay Plate
A& handcart switch

< LD S |
Communication Status

—

|
]

Figure 3.2.67 Signal Type Selection

Select the required type to pop up the corresponding interface. Then, modify its alarm description
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and ON/OFF description in the interface.

Remote Signal Alarm Configure

Basic Configure  Alarm Configure | Sampling Configure
Open Status Close Status

adlarm Flag alarm Flag

Close

Light Plate Plate
Description Description
]
| Alarm Description Open v Alarm Description
Push Picture Push Picture

Open Close Description

Dual 0pen Description |DuaL—n0de Ahnormal _v_|

Dual Close Description ]DuaL-nnde Abnarmal, LI

Alarm +
LA

Alarm starting condit: |ON

v

gancel 0K

Figure 3.2.68 Modification of Remote signal ON/OFF Description

3.2.6.5 Correlation of bay and primary equipment

The voltage class, bay and primary equipment information all have been created in the drawing
configuration tool. After importing SCD, it is necessary to finish the correlation of bay and
secondary equipment. Select the bay. Then, select the uncorrelated secondary equipment from
the right attribute window and drag it into "Correlated secondary equipment"”.

Right Dock¥idget
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- Station Configure 1107 #3 RMG
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#2 box-type

1 RIG 1313 PTI
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#2 Altermate 16/16 CYFDJ
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Not Configure
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Not Configure
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Figure 3.2.69 Signal Correlation of Secondary Equipment in Bay

The created primary equipment can be viewed in the main window of bay node. Then, make the

primary equipment be

correlated  with

remote

signal or remote measurement.
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Figure 3.2.70 Remote signal Selection of Primary Equipment

Click "Correlate remote signal” to pop up the attribute window on the right side, which displays the
secondary equipment of the bay. Select the corresponding secondary equipment. Then, the
remote signal with "Equipment status" checked will be automatically screened out. Next, drag it to
the corresponding space to finish the correlation. Since the correlation of remote control and
remote signal has been finished at the four-remote place of secondary equipment, the correlated
signal of remote control can be automatically read here. Upon the completion of remote signal
correlation of primary equipment, the corresponding signal of primary equipment will exist in the
HMI. Therefore, the graphic configuration has no need to correlate the primary equipment again.

Right Dockiidget X
1D Bouipment Name ti-Misoperation Remote Signal Heasurement  2emot
Signal Onit
11 A7 switch 1 KI14 ES CLOSED[ID=4374] Hot configure Hot «
HkvTH! protection and control devices aH7 -
212 AH7 handcart i KI11 WORKING POSITION(ID=43Z1] Hot configure Hot :
T#signal Source
i [ AH7 breaker 3 KID9 YCB CLOSED[ID=4319] Hot configure | TEI [
Signal Hame m
1 |KI0% ¥CB CLOSED 319
Z|KI11 WORKING POSITION 4371
Y K114 ES CLOSED 4374
a4 »
Breaker/discormector | Bus | 4c Line Seament | Shunt Compensator | Seris Compensator

Figure 3.2.71 Remote signal Signal Correlation of Primary Equipment

Duplication of primary and secondary equipment correlation: for the bay with primary and
secondary equipment correlation configured, it is feasible to duplicate its primary and secondary
equipment correlation in other bays with same template files, so as to simplify the configuration.

Click the right key in the bay to pop up the duplication button of primary and secondary equipment
correlation. Click this button to duplicate the correlation of the template bay. Then, click the bay
which needs the duplicated with right key to pop up the button Paste. Click it to paste the
correlation into the bay.
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- Station Configure
- ICD 11KY¥ SUBSTATION
+ Unit Configure
- Yoltage
- Zero Voltage Level
Common Bay
- 10KkY
THI

!;!‘ Copy Bay Equipment Relation

#  Paste Bay Equipment Relation
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#3 RHG

#i RHG
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Figure 3.2.72 Correlation Duplication of Primary and Secondary Equipment

After pasting, the mapping relation of primary equipment between source bay and target bay will
pop up firstly. Both source and target primary equipment are listed by default in a sequence of ID.
After the completion of configuration, click OK to enter next step.

Paste
Paste releated equipment contrast,
Source Equipment Target Equipment
| AHE switch AHB switch
£ AHE handcart AHE handcart
3 AH breaker 4H breaker
FBreaker/Switch | Bus | Ac Line Segment | Shunt Compensator | Seris COMPENns: 4| p

14 Cancel

Figure 3.2.73 Target Configuration of Correlation Duplication of Primary and Secondary Equipment

Then, the selection window of source and target devices will pop up. The system has provided the
fuzzy matching by default. Select the target device and click OK to paste the duplicated bay
correlation into the target bay through matching the channel number. For bays of same type, only
need to copy the correlation of source bay once and then paste it into different bays.
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Paste releated unit contrast.
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Figure 3.2.74 Target Selection of Correlation Duplication of Primary and Secondary Equipment
3.2.6.6 Update primary equipment

When configuring the database with basic configuration tool and graphic configuration tool both
started, if the graphic configuration tool updates the primary equipment, the basic configuration
tool can update synchronously only after it is restarted. Therefore, the function of updating primary
equipment is added.

The button of updating primary equipment is located in the position shown in the figure below.
Click it to reload the primary equipment in database, so as to update the primary equipment in
basic configuration tool.

¥ CfgTool
File Edit View Check Tools Config Help
-, —

BooWaR [0

Havigation Tree g X

Name Value

v System Information Configure ~

1 Project Name Obra nova da Subestagio de 60/30
Server Configure

Client Configure 2 First Service Date 2017-08-30
RlyStation Configure

Data Server Configure 3 Main Fault Signal of The Station Mot configure
¥ User Manager Cenfigure 4 Status of Remote Control of SCADA Not configure

User Role Configure

User Canfigure 5 Frequency Signal of HMI Mot configure
> E .

NeltNode Ganfligu 6 Signal of HMI Panell Mot configure

> Unit Model Configure
~ Station Configure 7 Signal of HMI Panel2 Mot configure

¥ Nova construn de sudestan Lo

Figure 3.2.75 Primary Equipment Updating
3.2.6.7 Alarm configuration

Configuration of alarm level: can be used to configurate alarm name according to alarm level.
Click Alarm Level Configuration in factory configuration to enter the corresponding configuration
interface.
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Figure 3.2.76 Configuration of Alarm Level

Customize the alarm name according to the alarm level, thus changing the signal attribute as well
as the alarm name at alarm window. Four kinds of level are included by default, i.e., accident,
abnormal, COS & report, all of which can be deleted with right key.
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CVT Config
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AlarmDirect
Control Link

remove the inwalid alarm level please

Figure 3.2.77 Deletion of Alarm Level

Alarm system parameter: can be configured, added or deleted as required. The re-alarm time
refers to the duration from pausing refreshing the alarm configuration window to restoring
refreshing. Click the option "Setting of alarm automatic confirmation" to pop up the right attribute
window. Then, the number of automatically confirmed number of each event is determined in
alarm configuration window. When the number reaches to the corresponding threshold value, the
tag of such events will automatically confirm half of configured entries.
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Figure 3.2.78 Parameter Setting of Alarm System

3.2.6.8 Configuration of statistics storage

o4 autonat

8 x

Tine of autonatic acked(ninu

The batch modification of storage attribute of remote measurement and remote pulse is supported.
Select "Batch Modification of Remote measurement Storage Configuration" or "Batch Modification
of Remote pulse Storage Configuration" in corresponding application. The remote measurement
or remote pulse to be stored can be selected manually. Both storage cycle and value type can be
modified. The storage cycle includes 30S, 1min, 2min, 3min, 4min, 5min, 6min, 10min, 12min,

15min, 30min & 60min.

Recommended configuration: the program defaults to recommend la, P and Q, which storage time

is 3 minutes ;

Storage attribute: the storage cycle and value type can be set in batches.

¥ Remote Measurement Setting

? X
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Figure 3.2.79 Setting of Storage Attribute
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3.2.6.9 Over-limit alarm scheme

The remote measurement over-limit alarm is configured in the form of scheme. A new scheme has
to be created when configuring the remote measurement over-limit alarm. The settable options
includes "Out of lower limit ON", " Out of upper limit ON", " Out of lower lower limit ON" and " Out
of upper upper limit ON".

Havigation Tree |/ x
System Information Configure Name Ranges Lover Teper Low Lower p Deper
User Hanager Configure 1lpLan 1 YES YES YES ES

HetNode Confisure

Unit Hodel Configure
Station Configure

+ ICD 11k¥ SUBSTATION
Inputs

alarm System Parameter
Calculate Configure
Over Limit Plans

+

o

+

Figure 3.2.80 Setting of Over-limit Alarm

After the creation of new scheme, set the actived time period of the scheme and the setting of
each limit.

Start DateTine | End DateTine | Lower Linit | Lower Deadband | Recovery From Lover Linit | Upper Linit | Upper Deadband | Recovery From Upper Limit  Low Lower Limit | Low Lower Deadband | Recover)
1.01-01 00,00 01-01 00:00 0.1 0 0 10.6 0 0 8 0 0
Figure 3.2.81 Setting of Over-limit Fixed Value

Select the remote measurement under scheme node. The configuration of remote measurement
over-limit under the scheme is same.

Havigation Tree &%

+ System Information Configure m Hane Bay Tnit IS Yariable Name
« User Hanager Configure 1]z13 Ia #1 box-type UHkwiz! box-type protectio- Ta(%2)
+ NetHode Configure
+ [nit Hodel Configure FArALS Ib #1 box-type 11kvit! box-type protectio--- |Ih(%3)
- Station cConfigure
+ ICD 11KV SUBSTATION Plan
+ Inputs :
Alarm Systen Parameter Stanal Hame 2 -
Calculate Configure + [ kv#Z Incoming protection and control devices AHE cancel,
- Over Linit Plans = 11kvi#! box-type protection and control devices AH9
- Plan Ia
b
+ Five-prevention Ic
Sy it
CYT Contiy [mliig
+ AlarmDirect o

Figure 3.2.82 Configuration of Remote measurement Over-limit under Scheme Node
3.2.6.10 Mal-operation configuration

The configuration related to mal-operation is integrated into the mal-operation module of
configuration tool, so as to facilitate the configuration at project site. Select the mode of
mal-operation system according to the mode on site.
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Figure 3.2.83 Selection of Mal-operation Mode

1) Mal-operation rules: all primary equipment will be listed here. Click the primary equipment
which needs mal-operation configuration to pop up the Edit Bar of mal-operation rules. After
edition of mal-operation rules, the content "Configured" will be displayed at the place of

mal-operation rules. Besides, the customized operational term editing is supported for each

primary equipment.
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Equip ID Equip Hame Bay Hame [isoperation stom Operation Ter
i 1N A7 handcart THI
oubleclick
AA7 hreaker TH1

Five—preve ntion rule editor
equipment ID | 1| search rule
equipment main number |1 search rule

==gguipment ID number format[click to switch] bk R

analog
digital

equipment

il OK

Cancel

writing rules== .

Figure 3.2.84 Configuration of Mal-operation Rules

2) Mal-operation encryption code: list all primary equipment. Click the place where needs the
configuration of mal-operation encryption code to pop up the right attribute window. Then, add the
mal-operation encryption code in the window. After configuration, the content "Configured" will be
displayed at the place of mal-operation encryption code.

E19nT DOCKiI09eT

Equip ID Equip Hame Bay Hame [isoperation ustom Operation Term =
101 AH7 switch bl - Hame Yalue
z |z A7 handcart i} 1 [EEEETE Hot configure
3z A7 hreaker THI Z Close Rule Hot Configure
LolL A8 switch TH? 3 Open Enahle Hot configure
5 5 A8 handcart Ti? 4 Open Rule Hot Configure

Figure 3.2.85 Configuration of Mal-operation Encryption Code

3) Default operational term: add the operational term according to the type of primary
equipment.

4) Initialization file of mal-operation key: when there is mal-operation key installed under the
integrated mal-operation, the initialization file of mal-operation key will be generated.

5) Status of ground wire library: switch on this function through selecting System Parameter ——
Operating Parameter of SCADA Server —— Ground Wire Library Management. For the place of
secondary equipment, it is necessary to create "Mal-operation virtual device".

Batch creation of equipment in ground wire library: select the batch creation of equipment in
ground wire library with right key; then, fill in the number of ground wire libraries.
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User Hanager Configure
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Inputs
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Figure 3.2.86 Create New Equipment in Ground Wire Library

After confirmation, the equipment in ground wire library will be generated automatically.

Right DockWidget

ID Groundifire Name Related Yx
; Signal Unit
1152 Groundifire] iGroundyfirel [ID=5873]
i Wfxzz
2|53 GroundfiveZ Groundlfi reZ [ID=5874]
TXSignal Source
3|54 Groundifire3 Groundlfi re3 [ID=5875]
Signal Name | ID
£155 Groundi rek Groundyi rek [ID=5876] .
1 Groundfirel 5873
5|36 (roundyfires GroundlfireS [ID=5877]
2 GroundfireZ |S87%
657 Groundlfireé Groundlfi re6 [ID=5878] —
3 | Groundyired 5875
4 | Groundyired 5876
5 | GroundiireS 5877

Figure 3.2.87 Generate New Equipment in Ground Wire Library

The correlated remote signal will automatically correlate the virtual remote signal in mal-operation
virtual device. The name of virtual remote signal is consistent with that of ground wire library.
Besides, both "Equipment Status" and "Mal-operation Key Value Set" in the signal attribute are
checked.

HHS Variable Name e Point Cha Point Che 4 2n’oint Type Subtype Alarm Level Attribute Signal Type| .+
1 | Groundyirel Tl (1) T (1) Txi (1) Channel. General Signal |Hot Configure Sa Equipment 5, Anti Mis-0P Key
7 GroundyfireZ A ¥x2(2) x2(2) Channel. General Signal  Not Configqure Sample, Bquipment Status, Anti Mis-OP Key [Single Node '}
3 |5875 Groundyire3 i?j{}(i} 1%3(3) x3(3) Channel  General Signal  Not Configure  |Sample,Equipment Status, Anti His-OP Key Single Node }
& |5876 Groundyired Tk (k) b () ol () Channel  General Signal  Not Configure  |Sample,Equipment Status, anti His-OP Key Single Node 1}
5 5877 GroundyfireS ZKS(S) x5(5) x5(5) Chanmel. General Signal  Not Confiqure | Sample, Equipment Status,Anti Mis-OP Key [Single Node '}
6 |5878 Groundyires Y«ﬁ(ﬂ) Tx6(6) Tx6(6) channel  General Signal  Not Configure  |Sample,Equipment Status,anti His-OP Key Single Node '}

Figure 3.2.88 Automatic Correlation of Ground Wire Library Signal

6) Mal-operation configuration of bay: mal-operation rules of bay supports the batch import of
remote control rules. Select “application” —— "Batch import of mal-operation rules", to pop up
the following dialog. Click "Import rules” to generate all remote control mal-operation sharing rules.
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If the interlock between bay mal-operation devices has to be realized through SCD connection, the

option "Include program-controlled configuration information" has to be "On".

Navigation Tree & X
~ System Information Configure Name Value
Server Configure Default host Not Configure
Client Configqure
RLyStation Configure
Data Server Configure
User Hanager Configure
NetNode Configure
Unit Hodel Configure
Station Configure
+ ICD 11KV SUBSTATION
Inputs
Alarm System Parameter ’

Lock signal Not configure
Bay five-prevention enahle 0N

Bay five-prevention auto enable 0N

(I

Bay five-prevention enable time interva--- 50

+

Use text rule 0§

Calculate Configure Include sequence control configuration 0N
Over Limit Plans

Five-prevention
- Five-prevention node Honitor Layer First Layer Second Layer Third Layer Fourth Layer

Fwe—preveann TuLE 10 Five-prevention Layer First Layer Second Layer Third Layer Fourth Layer

Five-prevention Lockcode
Default Operation Terms {1 Five-prevention Machine can be operated 0N
Five-prevention key init..-
Ground wire config

Sign Hodel

+

1

Picture integration ]

o oo o] e =] o] o~

Figure 3.2.89 Bay Mal-operation Configuration On

Take the following figure as example. The interlocking double-point input 2 of CL2201 in SCD
connection corresponds to the object 2 of CM2201.

¥ CfgTool - X
File Edit View Check Tools Config Help
i ~ O
Bo Tl S
Favigation Tres & x
Channel Name Private Data MMS Variable Name Signal Source Protection Type  Rlylnfo Send To Host Signal Subtype Alarm =
> System Information Configure ~ . .
1 ¥xl = Single Node Not configure Yes General Signal Not Cc
> User Manager Configure
> MetNode Configure 2 2 Vx2 A Single Node Not configure Yes General Signal Net Cc
~ Unit Model Configure
T ERES Vi3 Sl Single Node Not configure Yes General Signal Not Cc
WURANG 4 4 Yxd Sy 5 Single Node Not configure Yes General Signal Not Cc
SHUNKONG
HECHENGSIGNAL 5 05 Va5 Sl Single Node Not configure Yes General Signal Not Cc
HEL 6 6 Yx6 a Single Node [\t e Yes Ganetalisigrel Not Cc
DANXIANGCWT
SANXIANGCVT 77 Vi7 Sl Single Node Not configure Yes General Signal Not Cc
JISUANLIANG e Nod ; ©Sional
PL2007 8 8 V8 A Single Node Not configure Yes General Signal Net Ce
PL3002 a 9 Yx9 -1 Single Node Neot configure Yes General Signal Not C¢
PL3003
L1004 10 10 ¥x10 = Single Node Not configure Yes General Signal Not Cc
FLELTE 1 n Vi1 0 Single Node Not configure General Signal Not Ce
PL3006
PL3007 12 12 Vx12 Sl Single Node Switch Yes General Signal Not Cc
GGCK2 [ e _ PR - . S R
CL6001 tl | D
GGCKDT Remots Msasurement  Remote Signal  Remote Pulse  Remots Contrel  Remote Setting  Fault/Event/Self Check  Measursment  Settings  Settinz rone  Harmenie Wa 4| p
PLE0OT
CT6003 Output Mezsage Window 8 x
PTHB001 Oecur Time Type Message Level ~
PTNEOOT
PTC6001 2 2019-05-29 20:48:03.927 System Single database server! Hint
MS00F v ; ;
3 2019-05-29 20:48:03.927 System Client panel 2 display analog signal is not configured Hint
Search
L ][ ses 4 2019-05-20 20:48:03.927 System Dual machine control enable signal is not configured Hint v
Databascianaclasp@vuvanawing4 User:a Edit status: Offline(Dose nat allow to release) 2019-05-29 20:59:48

Figure 3.2.90 Interlocking Signal Mapping of SCD Virtual Terminal

When configuring mal-operation rules, for mal-operation rules of primary equipment of CL2201
bay, if there is interlocking of CM2201 object 2, the related rules are as shown in Figure 3.2.91 and
the judgment condition is subject to the positon of CM2201 object 2.
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Figure 3.2.91 Rule Compiling of Station Control Layer

When it is required to convert to the mal-operation rule of bay level, please refer to Figure 3.2.92. It
is defaulted to import all mal-operation rules of primary equipment remote control channel. Select
"Batch import of mal-operation rules" in the drop-down box of menu bar "Application”, as shown in
figure below.

Check Tools Config Help
:‘ g: B Remote Measurement Data Storage Setting
Femote Pulse Data Storage Setting
Wion [ Four Remote attribute Batch Changes Based On Keyword
dgure | Remote Signals Batch Changes Based On SubType

dgure | anti-Hisoperation Bules Batch Setting
Confi e St I

Figure 3.2.92 Batch Import of Mal-operation Rules

Click "Import rules". Then, the progress bar of 100% completion will be displayed.
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Figure 3.2.93 Mal-operation Rules Importing of Bay Level

For the generated bay mal-operation rules, please refer to Figure 3.2.94. It can be seen that the

judgment condition of generated rules is their interlocking double-point input 2.

Five—preve ntion rule editor
equipmentID 1 search rule
equipment main number | 1 search rule
==equipment ID number format[click to switch]

global variables

[RTDigital.ICD 11kv SUBSTATION.#2 Incoming.KI11 WORKING POSITION.SampleA2/125740]=0! analog

digital

equipment

Figure 3.2.94 Generated Bay Mal-operation Rules

NOTICE!

Notes: The interlocking signal of current bay can be analyzed; besides, only need to
directly import mal-operation rules of bay level into rules of station control layer.

In case the SCD connection involves interlocking remote measurement signal, it is necessary to
configure the sub-type of interlocking floating remote measurement as per the remote
measurement type of the corresponding bay.
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Figure 3.2.95 Configuration of SCD Connection Interlocking Remote measurement Signal

3.2.6.11 Time synchronization management

After the start of time synchronization management system, the six calculation remote signals
related to time synchronization in SCADA will automatically be correlated from the secondary

equipment of calculation, with no need to change signal name.

EiLe Edit Yiew Eheck IUDLS Eonﬁg gelp

& M ~i
R =Rl O\G
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System Information Configure
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NetNode Configure
Unit Hodel Configure
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- ICD 11Ky SUBSTATION
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Time Device Configure
Bay Device Configure
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Dual Terminal
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Alarm System Parameter
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Over Limit Plans
Five-prevention

[ S 3

+

+

+

CfgTool
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Bldiff alarm Value

Sync Status YCID
SigErr YXID
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Hame
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Satellite receiver module status[515]
Clock transition detection status[516]
Power module status[518]

Crystal tame state[519]

Figure 3.2.96 Start Time Synchronization System for Monitoring

1) Configuration of communication device: add the configuration of time synchronization

management under communication device node. The calculation remote signal is automatically

correlated from the secondary equipment of calculation.
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Figure 3.2.97 Add Configuration of Time Synchronization Management under Communication Device Node

2) Configuration of synchronization device: add the time synchronization management
configuration for synchronization device. The first eight signals are self-check signals in clock
61850 model. If it is required to be consistent with the signals in SCADA after modification of signal
description in SCD, these signals can realize automatic correlation through matching character
strings. The latter two are SCADA calculation signals, which will be correlated automatically by
SCADA.

Navigation Tree 23

+ Systen Infornation Confiaure i device nane SRUSIGERR YXID ANTERR YXID SRCNUMYCID | 08
& :;: “?z“ﬂiﬂ“zﬂ‘*"" 11 HEEfR - HHEES - HHEE - HEEES

. e Confiaur

+ Unit Hodel Configure

- Station re

+ Yoltage
PoverTransforner
- Time Sync
Communication Device Configure
e |

Bay Device Configure

Figure 3.2.98 Configuration of Synchronization Device

3) Device configuration of at bay level: add the time synchronization management configuration
for device at bay level. The first three signals are self-check signals of bay-level devices. If it is
required to be consistent with the signals in SCADA after modification of signal description in SCD,
these signals can realize automatic correlation through matching character strings. The measuring
method of time difference defaults to “SCADA, NTP” . The latter five are calculation signals,
which will be correlated automatically by SCADA.

Navigation Tree & X

+ Systen Tnfornation Confiaure n device nane SigEre TXID | SyncErr YXID ContErr YXID Heas Type HeasErr YXID Tine Dif{High YCID = Time Dif{Low YCID Ditf Alarn ¥
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Figure 3.2.99 Device Configuration at Bay Level

4) Device configuration at process level: add the time synchronization management
configuration for device at process level. Click the main window with right key and select "Add" ,
then select the number of devices at process level.
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Figure 3.2.100 Device configuration at Process Level

Fill in the name of device at process level manually. Multiple devices can be selected to correlate
the corresponding devices at process level.

CTssmDlg o
process device

)] Device Hame Unit Hame Device Hame

1 el device namel HKVTH] protection and-.- g HI=::.'-.-'THI protection and cont

Z el device name? TkvTHZ protection and-- T kyTHZ protection and cont

3 el device name? TkvTH] protection and.--

a4 3
14 CANCEL

Figure 3.2.101 Matching Configuration of Devices at Process Level and Bay Level

The three signals “Time-synchronization signal status”, "Time-synchronization service status" and
"Time-hopping detection status" are self-check signals of of process-level devices, which are
transmitted to measurement and control device through goose. "Response status of
time-synchronization measuring service", "Measured value (second) of time difference (remote
measurement)”, "Measured value (less than second) of time difference (remote measurement)"
and "Alarm of accuracy abnormal" are signals generated when the measurement and control

device measures process-level devices.

‘ocess device nar unit name SigErr TXID SyncErr TXID ContErr TXID ' RespErr TXID Ting DiffHigh YCID | Time DifLow YCID
| device name] | 11kvTH! protection and control...|Not configure Hot configure Hot configure {ot configure Not configure Hot configure
ZI8 h;pl device nameZ | 11kvTHZ protection and control---|Not configure Hot configure Not configure ot configure lot configure Not configure
317 pl device name3 11kvTH! protection and control.--|Not confioure Not confioure Not configure ot configure Not configure Not configure

Figure 3.2.102 Device Signal configuration at Process Level

NOTICE!

rules for automatic matching of signals, change the signal name to “process-level
device name + SCADA signal column heading name”.

For example, for time-synchronization signal status, time-synchronization service status and
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Time-hopping detection status of set A merging unit of Changxing Line 1, when devices at process
level have been created, corresponding signals can be correlated automatically.

3.2.6.12 CVT configuration

Atfter the creation of CVT secondary equipment, the remote control channel will automatically
correlate the corresponding remote signal signal, with on need of manual correlation.
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Figure 3.2.103 CVT Configuration

After “CVT function” starts in system parameters, the CVT correlated configuration node will be
displayed and all CVT secondary equipment displayed under the node. Both high voltage and low
voltage are common configurations of all signal CVT bays. Make the CVT of each bay correlated
with "Phase A Voltage ", "Phase B Voltage", "Phase C Voltage" and "Zero-sequence Voltage". After
configuration, if it is required to activate CVT process in real-time part, please enter "cvt" in
terminal.

Navigation Tree & X
+ System Information Configure Name Value
+ NetHode Configure
+ Imit Hodel Configure High Voltage a0

Station Configure

+ ICD 1KY SUBSTATION

+ Inputs
Alarm System Parameter
Calculate Configure
Over Limit Plans

+ Five-prevention

Sign Hodel

IT Config
+ gtarmpirect

Low Yoltage 50

Vol tage Not configure
Line | Voltage Mot configure
Line | Break Not configure

Line Z Voltage Hot configure

Line Z Break Hot configure

N0~ O L o M

Line 3 Voltage HNot configure

Figure 3.2.104 CVT Function Start
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3.2.7 Configuration of communication device

3.2.7.1 Overview
1) Functions

This function is mainly used to configure the communication device and generate all configuration
files required by normal operation of communication device. It also can generate the configuration
of SCADA forwarding signal .

2) Role of communication device

The communication device can be configured as station gateway and protocol converter. Different
roles are applied to different application cases. The configuration difference of such machines
mainly lies in device communicating and signal forwarding. For details, please refer to the
following table.

Table 3.2.2 User Editing

No. Role Model Range of Application Cooperation with SCADA
Be used for communication with
in-station protection, BCU, status The configuration required for
] PRS7910 o o o
1 station Stati monitoring of power transmission and operation is generated by the
ation
gateway Gat transformation equipment as well as communication configuration
ateway
information transmission to other master tool at SCADA.
station systems.
) The configuration required for
Be used to connect the protection, BCU o
PRS7910S o operation is generated by the
Protocol not of 61850 communication of other } .
2 Protocol ) ) configuration tool of
converter companies, but need to communicate o .
Converter ) communication device at
with CYG SCADA. o
monitoring SCADA.

3) Configuration interface of communication tool
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Gateway Configure Tool - =
LS Honitor Name | ¥hetherInUse | ted Forvard T HainSite Addr| SubSite Addr jection Linkec|ainPort linke|.avePort Linke Dual Channel Backup |‘ommm Protocol
Yes Forvard Tabe-: || i No IS4 B 104+
No Not Configure 0 0 No tione
o Not Configure 0 ) No None
i Yo Not Confiaure |0 ) Mo None
§ Yo Not Confiaure 0 ) Mo None
o f i Not Configure 0 ) Ne lone
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S THEE Nodal set ] i Not Configure 0 0 No None
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17 No Not Configure 0 ] o None
No Not Configure 0 0 No None
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Ne Not Confign 0 ) N Hone.
No Not Confi 0 ) None
% Yo Not Confiqure 0 ) Ho Hone
Yo Not Configure 0 0 %o tone
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Figure 3.2.105 Configuration Interface of Communication tool
3.2.7.2 Hierarchical structure of communication device configuration

The hierarchical structure of communication device configuration is as shown in Figure 3.2.106.

Communication
machine logic
parameters

Physical Information Forwarding Table Set -
(Physical Node Board Set‘(Board Device (Device Set) (Forwarding Table Monltf)rlng Eee
. Collection) (Monitor Set)
Collection) Set)
Remote Control
| | | | | Signal Set (Configure
" T Remote Lock Signal)
Physical Information Board Set (Board . . Forwardl_ng Telile Mom_torl_ng
) Device (Device (Forwarding Table (Monitoring
(Physical Parameter Parameter P s P P
Configuration) Configuration) Bl Se) ar_amett'er ar_amet_er
Configuration) Configuration)
Port Set Signal configuration
(Communication Port (Forwarding Table
Set) Signal Configuration)

Port (Communication
Port Parameter
Configuration &
Device Connect)

Mounting Device Set
(Port Connect Device
View & Edit)

Figure 3.2.106 Hierarchical Structure of communication Device Configuration
3.2.7.3 Configuration tool of communication device - gatewaycfgtool

The configuration of communication tool during project implementation is finished by the service
personnel of our company. The configuration has to be processed only when the transmitted
dispatching signal changes.
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The difference from previous version is that the current version only includes the station gateway
group and only the logical node of data gateway machine exists under the node. Since the
gateway device may be inconsistent with the protocol converter at site, the configuration file of
communication device of current version is put under the node of station gateway group or
protocol converter group. The configuration file is still selected from Files - Configuration File
Version.

Gateway Configure Tool
File(F) Help(H)

HA @
Index g X Alias name Type | aster-slav Yersion timing c| t-
T S}aiégniiig SUBSTATION 1/D ! I -~ Enable 3.60version {10 forward tables) v [nrest--- |In
- 3.50version (& forward tables)
- DataGatelfay 3.51version (Relay S---n, & forward tables)
+ Physic set 3.60version (10 forward tables)
Section set 3. 61version(AGC/AVC)

+
B o 3.62Zversion (10 forward tables)
+ Tiered logic nodes:-- : 3

Forwarding tables
Host set
YKk signal set

+ Virtual signal set

Figure 3.2.107 Configuration File Version Selection of communication Tools

In addition, the version 3.70 is added into the configuration file version. The newly added content
shall be used with communication device 3.70, thus bringing about no influence on the
configuration file of low version. New configuration items in forwarding table are only valid for the
communication tool 3.70.

File version

File{Fy Help{H)
Sawve
Eheck v generate fault type info v generate measure type info

< i
Configselect '—_‘—-—--.____.' v gemerate event type info ~ generate constant value tvpe info

AGC Substation Settings

=TRCMOLC T L ST

Crlas . generate template info file(TypeInfo,cfg)info contents for choose

v generate self-inspection type info generate remote signal type info

other files

Section set

generate 1850 constant value and protect event described files

Device set |
Tiered Fugic nodes.-- generate 1850 server config files
Forwarding tables | 4
Host set generate smart YD extra config file 1
Yk signal set
+ Virtual signal szet alarm direct remote browse file
Front set I
+ Homitor set generate alarm direct net config file
- Hodel set ' e 1
SRrh e . generate remote browse net config file
+ Protocol model set import G file

A1850 config files on disk D

Cancel

Figure 3.2.108 Configuration File Version Content Selection of communication tool
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3.3 Data bus

The data bus operates based on independent process and communicates with other applications
through message interface. It receives network data, transmits it to data demander. Other
applications submit the required data to the network. Then, the network transmits such data. In this
way, the network forms a independent system isolated with main system, so as to ensure that the
system software will not be affected by the upgrade of network hardware. All other software of the
whole system can operate in the new network environment with no need of any modification.

The data bus is responsible for the on-line synchronization of panoramic real-time data and
synchronous storage of historical data (including file data) in the intelligent substation. When
generating or modifying various system parameters on line, it transmits the related data to all
nodes in network, ensuring the data consistency.

3.4 Management module of external communication interfaces

This interface is mainly used for communication with bay level protection, measurement & control
device, and other intelligent substation equipment and auxiliary application systems (e.g., security,
environment monitoring, on-line monitoring and video system). It supports various kinds of
communication interfaces and protocols, thus meeting the communication access demand of
various devices of intelligent substations.

The system mainly includes following external communication interfaces.

Table 3.4.1 Configuration Interface of Communication Devices

No. Interface Type Content
61850 communication o )

1 ] Be used for the communication access of 61850 devices

interface
103 communication o - ]

2 . Be used for the communication access of traditional 103 devices
interface

3 103 communication Be used for the communication access of in-station protocol
interface converter, protection management host and other devices

Customized message
4 interfaces required by Can be freely expanded according to actual demands of users

other users

92 PRS-7000



CYG On-line Operations

4 On-line Operations

4.1 System console
4.1.1 Overview

System console provides visual interface to call other programs. Applications of PRS7000
integrated monitoring system can be preset in console, and can also be directly started from
console.

As a main interface in real-time operation, PRS-7000 system console contains menu bar, toolbar
and status bar. Status bar displays user login information, operating status of master and backup
server, safe operation days, and current system time. Programs can be added into menu bar and
tool bar in customized way, so that the monitoring process and configuration tool can be started by
one-click.

4.1.2 Instructions

@ == QQ :x 'X . @ No Logined User Master Safe Operation 344 Days 2‘1]373:1:;9

Figure 4.1.1 System Console

Real-time monitoring process starting: entering prs7000start in a terminal, the console and rtdb,
scada, hmi, his_sync, htdata_cala process can be started. Entering prs7000stop or quitting
console, all processes triggered by prs7000start can be exited. After the system console has been
started, it will always appear on the bottom of the screen. At this time, programs should be started
from console, so that the programs will not be sheltered by console.

Concrete meaning of menu bar is described as follows:

Table 4.1.1 Explanatory Table of Menu Bar of Console

Icon Name Description

Program group includes operation, configuration and
maintenance, from which each program can be opened;
settings contain system console setting, from which users can
) add, modify or delete menu or toolbar programs themselves;
L I'. Main menu o ) ) . )
{#« the permission is user login and logout; if the locking console is

T of console
checked, the console cannot be moved. If not checked, the
console can be moved freely. Quit means exiting from console.
In this case, all real-time processes will be exited. It has the

same action by entering prs7000stop in terminal.

Operation Operation includes process of realtime database (rtdb),

toolbar human-machine interface (hmi), realtime alarm

(AlarmWindow), historical information query (InfoQueryTool),
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Icon Name Description
report (report), curve (curve), AlarmDirect and remote view of
alarm (AlarmDirect).
Configuration includes database configuration (basiccfgtool),
gateway configuration (gatewaycfgtool), graph configuration
Pal Configuration (graphcfgtool), element configuration (elementeditor), VQC
{:} toolbar configuration (vgccfgtool), sequence control configuration
(seqctricfgtool) and protection information modeling
configuration (stationcfgtool).
) Maintenance includes process monitoring (pm_server),
o Maintenance o ]
;\. statistical calculation data browse (htdata_show) and wave
toolbar ) )
recording analysis tool (faultanalyse).
Sound alarm ) o )
x ) When sound alarm occurs, click this icon to silence.
icon
. Alarm When there is alarm, this icon becomes red. Click this icon to
window icon open alarm window.
ﬁ, sinari Login/logout Login and logout of operator
Mas ter Local status Display the master and slave status of server node.
Safe Safe operation days of system, calculated since the plant is put
Waster Safe Operation 344 Bays operation into operation. The date can be set in the system parameters of
days database configuration tool.
16:37:22 ) ) .
2017/11 707 Time Display the current time of server.
) After touching the locking console tick in control menu, clicking
i Leftward icon o o
B i this icon can lock console. [ CH [n] @

4.1.2.1 Program of system console

Main menu of console is shown as follows:
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Programs riunning Real-time Library
Settings o configuration » I
Authority » maintain b Real-tine alarm
Ahout History browsing
Locked Report
Exit curve

@ == e x Alarm transmission

Figure 4.1.2 Main Menu of System Console
Left clicking the program under the corresponding program group, the program can be opened.

4.1.2.2 Setting of system console

Programs »

REAAUCERNE systen Console Settings
Authority »  Language Settings b
About

Locked

Exit

@& R F X

Figure 4.1.3 System Console Setting Entry

Selecting “Setting” --- “System console setting” by clicking left mouse button, the following diagram
will pop up:

PRS-7000 95



On-line Operations CYG

System Console Settings

Memu Config | ToolBar Config:

Program Fath add Group
- () ToolEar
- == rumming

Real-time Libre-+ vidh add Program
HHI b
Feal-time alarm AlarmInfolindow
History browsing InfolueryTool Delete
Feport report
CUrYE CUTYE

Alarm transmiz--- alarmDirect
- configuration

Database confi--- hasiccfgtool

Commnication --- gatewaycfgtool

Graphic config--- graphcfgtool

Element editing elementeditor

VAL configurate-+ wqccfgtool

Sequence confi-- seqctrlofgtool

Confidence con--- stationcfgtool

Datahase Maint--- shome V2, 1 0HG/hinsdbHanager Howve T
- A maintain

Process monita--- pm_client

Statistics hro--- hidata_show Have Dowm

Tave analysis -« faultanalyse

Froperty

[k Cancel

Figure 4.1.4 System Console Setting

In “system console setting” — “menu configuration” and “toolbar configuration”, the operations of
program such as add, delete, move up and move down can be made.

Language setting graph is shown as below, where languages can be selected as required.

Programs »

Settings » System Console Settings |
Authority » Language Settings v |

ahout
| Locked
Exit

i@ 2= ¥ X

3. English
espanol de Espana

fl‘an(;iin 3

=

portugue s europeu
PVCCRKHMH |

+H

| v

V= N | P | Cd | s | —

Figure 4.1.5 System Console Language Setting
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4.1.2.3 Lock console

Frograms »

Settings  »
duthority »

shout
v Locked
Exit

@58 o X

Figure 4.1.6 Lock System Console

If V icon displays on the left, it means the console is locked and cannot be moved. Unchecking it
by clicking, the console can be moved freely. Clicking “left” icon in toolbar, the console can be
minimized.

4.2 HMI monitoring
4.2.1 Overview

Human-machine interface (HMI) of PRS-7000 system consists of status bar, window region and
toolbar. Status bar displays the realtime network communication status, operation status of
master/backup server, anti-maloperation status, station frequency, and event status. Window
region shows main electrical wiring diagram, power flow distribution and flow direction, realtime
status of primary devices (i.e. CB, disconnector etc.) and binary signal, distinguishes the
electrification state of bus in different colors, provides manual setting interface and operation
interface, and visually displays the historical information and comparison information of power flow
in curve, bar graph and widget. Meanwhile, all command operations are initiated in HMI, such as
remote control, remote regulation, anti-maloperation ticket, call/download protection setting etc.

4.2.2 Panoramic data display

HMI can show the panoramic data of automation system in the whole plant or station, mainly
including data as follows:

e Display of network communication status between HMI and master server, operating status of
master/standby server, anti-maloperation on/off status;

e Overview and classified display of event signals;
o Display of current system time and login users;
e Display of main electrical wiring diagram and sub-wiring diagram of plant;

e Overview and classified display of alarm records, different color are used for different priorities
of alarms. Unacknowledged and acknowledged alarms also use different colors.

e Display of remote metering, remote signaling, remote pulse and protection event signals of
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each bay in plant;

e Display of position of primary devices such as CB, disconnector, earthing disconnector and

handcart;

e Display of power flow distribution & direction and topology coloring;

e Display of network structure diagram of secondary devices in the plant;

e Display of realtime and historical curve, bar graph and pie chart of each bay;

e Display of VQC operating & regulating information and blocking information;

e Display of procedural operation status of each bay;

e Display of setting of secondary devices in the plant.

115k¥ LINE NQ.1
TO PRACHIN EURL 2 SUSSTATION

SAKEAW SUBSTATION

115k¥ LINE NO. 2
O KRABLIN EURL SUESTATIOK

¥ & LIS CONSORTIUM 23

115k¥ LINE M. 3
O WANG NAM VEN SUBSTATION

| 115 E¥ TRANSFER BUS
| \
oBYE-02 0U75-03. 0223 0375-03. | 4303 057303
i | i i I 1
ours seisaz Gtz w02 ostsz
| 17C-02 [ | a0z [ [ EVE-02
0BYB-01 OLYE-D1 Jj- 02¥B—01 0ITE0L 04YE-01 057301 l
| [ | l |
P = s i s e
—4 oo
o | | | |
— = = A = = () , -
TRANSFORMER NO.2 .
- w I.I;;ngnznno 1 TAP_ =::
J 22 KV BUS 18
* DIVB-01 0273-01 B3 VB0 04vB-01 05VB-0L 2BVB-D! * 0ETE-01 -0 08VB- 01 m\lw o8
e ava | oo | one | owea | e | men e e O R e e T
L 1 1| < 1 L |+ < + L 1 L Fi i
con G e 5 = =3 e — = e B3
== E EERBEERER EEEEREERERE==
Figure 4.2.1 Human-machine Interface (HMI): Main Wiring Diagram
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Figure 4.2.6 Human-machine Interface (HMI): System Network Diagram
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Figure 4.2.7 Human-machine Interface (HMI): Secondary Devices Management Detail
4.2.3 Instructions

4.2.3.1 Status bar

There is a status bar lying top of the human-machine interface, composed of safe operation days,
current status, anti-maloperation serverstatus and alarm information.

Current State. Real Time Status | Anti-misoperation host status. OfFF | 1 Z007-11-29 20, 30. 74

Figure 4.2.8 Status Bar of Human-Machine Interface

PRS-7000 101



On-line Operations CYG

The display of status is described as follows:

e Safe operation days: display the operation days of current host.
e Current status: the real-time status, indicating it is operating status now.
¢ Anti-maloperation serverstatus: On or Off, indicating the anti-maloperation serveris on or not.

e Alarm information: display the alarm information in current system, including alarm time,
alarm contents.

4.2.3.2 Tool bar

A tool bar lies above human-machine interface. The specific instructions are shown as Figure
4.2.9.

f |7 o @ @ © ) ® o e

Home Page Picture Index Previou Next Reload Picture Hagnity Shrink Restore all Clear Flash Server Switch

Figure 4.2.9 HMI Tool Bar

Table 4.2.1 Introduction of HMI Tool Bar

Icon Name Description

M Home Switch HMI screen to home page set in HMI parameters;
Home Page

l‘ﬁ Screen )
: Pop up screen index box;

Picture Index Index

0_ Page Up Go to previous screen of this screen;

Previou

0

Next Page Down Go to next screen of this screen;
KT
® Reload Re-load
e-load current screen;
Reload Picture screen
: Zoom-in Zoom in the current screen at certain magnification;

Hagnify
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Icon Name Description

o

, Zoom-out Zoom out the current screen at certain magnification;
Shrink
EI—’.* Restore Restore current screen to original one (1:1);
Restore
t Clearal Stop all flick HMI
. ) op all flickers on ;
ALl Clear Flash flicker
e Dual-unit

; Switch between master and slave unit;
Server Switeh | switchover

Anti-maloper | When the current client node is configured as anti-maloperation

) ation

SR serverclient, this button will display. After logs in, the

serverlogin corresponding anti-maloperation menu will pop up;

Only when the current client node is configured as anti-maloperation client, the anti-maloperation
loging button can be displayed:

= Hmi
CYGfﬁﬁ Function Config Appliation View
o o @ e e e e e
Home Fage Ficture Index Freviou Next Reload Ficture Magnify Shrink Restore All Clear Flash Server Switch

Current State: Real Time Status Anti-misoperation host status: OFff

Figure 4.2.10 Anti-maloperation Login on HMI Tool Bar

After anti-maloperation login, the corresponding anti-maloperation menu will pop up. To quit it,
click “Exit” button:

= Hml - x

CYGiRIm Config Appliation View Fail-safe interlock

Picture switch  Operation ticket msmagsment  Current operation tickst  Picturs Tickst  Manual Ticket  Ticket stsp bac Display operation tickst  Earth wire state  Change state  Bxit

Current Stste: Real Time Status | Anti-misoperation host status: OFf

Figure 4.2.11 Change of Toolbar Before and After Anti-maloperation Login
4.2.3.3 Detailed operations

> Exit HMI

icking utton on the upper left corner, the following dialog box will display. Select a user,
Clicki By h left he following dialog b ill display. Sel

enter password to check authorization, and click OK to exit HMI.
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O peration login

Operation Information
Object

Operation |Fxit systen
Permission Check

Operator SZEMAri -

Operator password
uarder

uarder password

HiES Ha

Figure 4.2.12 Exit HMI
» User login

When there is not user logged in the system, clicking the relevant element, the following prompt
will display. Users shall go to console for login.

HMI

Ho user logged in, please lLogin in from the console)

&K

Figure 4.2.13 User Login Prompt
» Remote control operation

The closing or opening operation of primary equipment such as circuit breakers, disconnectors,
earth disconnectors, etc. shall be supervised by the appropriate predefined interlocking.

Breaker: It functions as a regular breaker remote control, but the closing operation goes through
the checking synchronous channel. Close By Pass: It is a bypass closing function that goes
through the conventional channel. Recloser: It is a remote-controlled AR soft strap. Tag: It is a
locked remote-controlled soft strap. By writing the soft strap's remote signal into the switch's
Anti-maloperation rules, the remote control locking of the switch is achieved. Live Line: It also
functions as a soft strap remote control, used for locking AR. When Live Line is closed, it indicates
that there is human activity on the line. It allows remote control for locking reclosing but does not
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lock the remote control. At the same time, a corresponding label is attached to the side of the
switch.

When the 115kV line is in the Live Line state, the logic for locking the double AR is activated. This
means that when the AR soft strap for this line is remotely controlled, the system will disable the
AR remote control "Close" button, preventing users from initiating reclosing. However, the remote
control for the "Trip" operation is not affected and can still be used normally.

Directly clicking primary element at anti-maloperation disabled status or make remote control by
graphic ticketing at anti-maloperation status, the following diaglog box will pop up as Figure 4.2.14.

L—E s

T5-03 =0

‘ = hmi ? X
FYS‘O: 037TE-01 CB
| Breaker Live Line D. 00
037001
1 Tag Close By Pass
Exit
T2-01
O 0 0. 00 1
.. " ()
—

Figure 4.2.14 Remote Control Login

Select an operator and guardian, enter the password, check the device number, and click OK.
After checkout, the monitoring system can provide with remote presetting. If the remote presetting
is successful, the following dialog box will display as Figure 4.2.15. At this time, the remote control
can continue. If clicking close, this operation will be exited.

Remote opening process is same to remote closing.

Figure 4.2.15 Remote Preset Succeeded

Clicking remote operation button, the remote command will be sent to secondary device. After the
remote operation succeeds and the primary device changes position, the following dialog box will
pop up as Figure 4.2.16.
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Close Open
Execu‘te |
WD Bxit I
Ol’-‘
D2T5-02
l 0. 00
*
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Figure 4.2.16 Remote Control Succeeded

If the remote operation command is sent successfully but the primary device doesn’t change
position correctly, the following dialog box will display as Figure 4.2.17.

FREme
- . % _—

= £ NO. 2
02YE-01 CB SUBSTATION

Cloze Open

Execute

o Exit

CI2_ DIELE

™ Error x

02 Failed Detail:Device Execute Command Successfully, but The Position of
Primary Equipment is Inconsistent, Remote Control Failed

T %
a2 oK
¥=02

Figure 4.2.17 Remote Control Failed (with device implementing successfully)

» Remote regulation operation

For remote regulation of main transformer tap position: directly click Up/Down/Stop button on the
screen to make corresponding operation as Figure 4.2.19.
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ACA

Hifi: 0

Figure 4.2.18 Up/Down/Stop Button for Remote Regulation
The remote regulation process is same to remote control.
» Manual setting of analog quantity

Right clicking the mouse on the remote metering element, the manual setting menu will pop up for
option, as shown in Figure 4.2.20.

Harual Ly set the wvalue

SUppress alarm
Realtime curve

- History curve

Y[ Parameter

Substitute Function

Figure 4.2.19 Manual Setting Menu

After clicking manual setting, the dialog box will pop up, on which the manual setting value can be
entered as Figure 4.2.21.

[ —

Set value Manual

Flease enter a value |]|:||

! Yes Ho
|

Figure 4.2.20 Manual Settings

After entering manual setting value and clicking OK, the remote metering will become in manual
setting status, expressed in gray background and yellow font. Click cancel to undo manual setting.

At manual setting status, right click “restore refresh”, and restore manual setting to normal refresh
status, as shown in Figure 4.2.22.
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itemname value unit |

Resume re{resh

Suppress alarm
Realtime curve
History curve

YL Parameter
Substitute Function

Figure 4.2.21 Restore Refresh
» Manual negation of state value

Right click “Manual Negation” on remote signaling element as shown in Figure 4.2.23.

[ Hanual |:har|ge UPPUSHE‘
Suppress alarm

Lock remote control
Bypass suhstitute
Hang sign
Substitute Function

After manual inversing operation, for instance, the CB position will be changed from opening to
closing. Meanwhile, it will become gray background and have M marking aside to distinguish from

Figure 4.2.22 Manual Negation

)
normal state. At manual negation state . if remote control is made, the following prompt will
pop up as shown in Figure 4.2.24.

HMI

Please recover the signal refresh first)

& K

Figure 4.2.23 Manual Negation Blocking Remote Control

At manual inversing state, right click “Restore Refresh” and back to normal refresh state.
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> Inhibit alarm

Put the cursor on the state value element such as CB, right click and select “Inhibit Alarm” as

Figure 4.2.25.

Hanual change opposite
Suppress alarm |
Lock remote control

Bypass substitute
Hang sign

Suhstitute Function

Figure 4.2.24 Inhibit Alarm

After selecting “inhibit alarm”, sign will display on the element. At this state, when the signal

acts, the position signal will not change, and event alarm such as COS or SOE will not occur. In
this case, right click “Restore Alarm” and return to normal alarm state.

Inhibit alarm operation of analog quantity is same to that of state value.
» Remote control lockout

Put the cursor on the primary device element such as CB, and right click “Remote control lockout”
as Figure 4.2.26.

Hanual change opposite

Suppress alarm

Lock remote control

Bvpass suhstitute
Hang sign

Substitute Function

Figure 4.2.25 Remote Control Lockout

After selecting remote control lockout, this CB will be marked with . If making remote control in

this case, the following dialog box will pop up to remind of forbidding remote control, as shown in
Figure 4.2.27.
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HMI

Please remove the remote control locking sign first)

& K

Figure 4.2.26 Remote Control Locking
At remote control lockout state, right click “Remote Control Unblock” to release lock.
» Labeling

When the primary devices are under maintenance or other operations are needed,
labelingoperation can be made in monitoring system. Put the cursor on the primary device element,
and right click “labeling” as Figure 4.2.28.

Hanual change opposite
Suppress alarm

Lock remote control
Bypass substitute

Substitute Function

Figure 4.2.27 Labeling

After selecting “labeling”, the login diaglog box will pop up. After entering username and password,
the user with authority can enter the following page:
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é-' Hangz Denoter @ Settings

Object

Station: FE4 test Name: 03VE-01 CE

Denoters 1list

i No switching on Someone workin
i No switching on

i No switching out

i Overhaul

i Grounding

1mp

e S

Figure 4.2.28 Dialog Box of Labeling

¢

*

Select a suitable label in the list, click the rightward button to add a label, and click “Yes” to attach

label successfully. The label will be strikingly displayed beside those primary devices.

PRS-7000
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_] Hang Denoter ? X

ﬁ Hangz Denoter (3f  Settings
Object

Station: |PEL tezt Name: (57E-01 CB

Denoters list

i No switching on Someone workin = No switching on
i Overhaul i No switching out
i Grounding
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Figure 4.2.29 Labeling

Removing label is similar to attaching label. You only need to move the label on theh right list to
the left.

Adding or removing tags will generate a log record.
» Context menu operation in the blank space

Right clicking the blank space in the screen, the following context menu will display as Figure
4.2.31.
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Clear picture flash
gLl clear flash
PFicture zoom in
Picture zoom out
Ficture zoom restore
Freviou

Hext

Ficture index

Sign operation ’
Cancel vx set

Cancel yo set

Print picture

Figure 4.2.30 Context Menu

Name

Description

Clear flicker

Clear the element flicker in the current screen

Clear all flickers

Clear the element flicker in all screens

Zoom-in

Zoom in the current screen

Zoom-out

Zoom out the current screen

Restore original screen

Restore current screen to real size

Page up

Go to previous page

Page down

Go to next page

Screen index

After clicking screen index, you can go to sub-menu corresponding to the

name, as shown in Figure 4.2.32

Labeling operation

Make configuration for label

Switch to anti-maloperation view

Switch to anti-maloperation graph layer in configuration tool

Undo remote signal manual

setting of whole station

Cancel the remote signal manual setting of the whole station, and restore

refresh

Undo remote metering manual

setting of whole station

Cancel the remote metering manual setting in the whole station, and

restore refresh

Print screen

Print the current screen
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Picture index

Graph Query

- Honitor wiving diagram
ICD 11KV SUBSTATION
[ ky AH3

{1kw aH?

kv AHS

1 ky AHY

I ky AHID

I ky AHIZ
11ky AHTT
{1ky AHIZ
{1k A4
{1kv AHIS

I ky AH1A

1 ky AHY
Index diagram
80V AkS

807 A4

Leu aEall AAE
80T A&10
807 A4l
00V Adl7d
3807 Adld
807 Adl
80V Adl5
807 Adlh

Lo el AARY

Functional diagram

Figure 4.2.31 Screen Index

4.3 Curve tool
4.3.1 Overview

Curve tool is a new sub-module added in PRS-7000 integrated monitoring system. With this
module, the hourly real-time curve as well as historical curve on a certain day, month and year can
be displayed. Besides, it provides curve comparision, curve file storage and print functions.

4.3.2 Realization

Curve module is a online view tool, no need to configure any separate sub-curve. For the remote
metering quantity stored in database configuration, by right click on HMI, the real-time curve and
historical curve can be called, reading real-time curve from real-time database and reading
historical curve from historical database. Curve tool can also be opened from system console,
displayed by directly selecting remote metering quantity and curve type. There are several
sub-types for curve, basically covering all users’ demand.
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4.3.3 Toolbar

Tool bar lies above curve tools as shown in Figure 4.3.1.

Curve Tool

File Config View Curve Type Language
= A T

Figure 4.3.1 Curve Tool Bar

Table 4.3.1 Function Description of Curve Tool Bar

Icon Name Description
i s Save the current curve page to pdf file in local, and view and print it at any
tj ave
time.
I .
3 Clear Clear the current signal and curve types.
Background -
E | Background defaults to black. Current background color can be modified.
color
bl Print Print the current curve page. Print file storage path can be selected.

Refresh the current curve page. When it is real-time curve, refresh the
iy Refresh o ]
current starting time, and re-make curve plotting.

Search the historical curve in self-defined time.
Search

4.3.4 Curve type

Curve type includes hourly real-time curve, today real-time curve, one-day curve, self-defined
historical curve, real-time & historical curve comparison, single-signal historical daily curve
comparison, single-signal historical monthly curve comparison.

4.3.4.1 Hours real-time curve

Right click remote metering quantity stored in database configuration on HMI to select real-time
curve. Such real-time curve defaults to be hourly real-time curve. It is defaulted that a point is
plotted every 5s, and the time horizon of horizontal axis on displayed interface is 1 hour, the area
in this hour can be magnified for view. The left-side signal list has given the remote metering
quantity stored in database configuration. You can check the real-time signal curved to be
displayed yourself. After every checking, as the current time has to be re-calculated, the hourly

PRS-7000 115



On-line Operations CYG

real-time curve will be re-plotted.

# Curve Tool

File Config View CurveType Language
o < L « 7
=] A=l S (<25

Signal List Ly ——

w ™

T T T T T T T T T T 1
2019-05-20 2015-05-29 2016-05-29 2019-05-20 2016-05-29 2018-05-=
00:00: 00 04:48:00 09 36:00 14:24:00 19:12:00 00:00:00

Figure 4.3.2 Hourly Real-time Curve

4.3.4.2 Today real-time curve

Selecting “Today Real-time Curve” in the curve types, the curve changing between the interval of
0:00-24:00 will be displayed. A point is plotted every 5s. It supports magnification display in this
interval, and multiple-signal display. As the time horizon is fixed, the curve will not be re-plotted.
The right side will show the meaning of signals expressed in different colors.

U =
< E SR il R

Figure 4.3.3 Today Real-time Curve
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4.3.4.3 One-day historical curve

Selecting “one-day historical curve” in the curve type, it will pop up a time query dialog box.
Selecting one day, the record of that day can be read out from historical database. When the
one-day historical curve is selected, left and right button will be displayed on the top, which can be
used to go to the curve of previous or next day quickly. The right side will show the meaning of
signals expressed in different colors.

signal st & x Custom Query Time History Curve

ooo

!

000000000000000000

Figure 4.3.4 One-day Historical Curve
4.3.4.4 Self-defined historical curve

Selecting “self-defined historical curve” in the curve types, you can define a time range for query,
but the ending time shall not be a future time.

- #7 BOX-TYPE

Custom Time Query
&

O Ic Pleaze input Guery begin-end DateTime,
5 04 ~§ Begin Time [2017-11-22 0000

0O e End Time. [2017-11-29 00,00
O 310
[ Uak
[ Ubc
O Uca
[ 3
M Fa iz

Figure 4.3.5 Self-defined Historical Curve Time Query

Zoom display in selected time range is available, but dragging screen is allowed only in this range.
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File Config Wiev Curve Type Lanouage

20:13:20

2017-03-22
21 :20:00

2017-03-22
21:53:20

Custom Query Time History Curve

2017-03-22
22:26 40

#1 BOX-TYPE-Iq

| BOX-TYPE-Ic|
#2 BOX-TEFE-I3

m {7 BOX-TYPE-Th

m 42 BOA-TYPE-Tc
BUSBAR! -Ic
BUSBAR| -Ua

m BUSEAR| -t

2017-03-22 2 -2
23:00.00 23:33:20

Figure 4.3.6 Self-defined Historical Curve Display

4.3.4.5 Real-time historical curve comparison

Selecting “real-time historical curve comparison” in the curve types, it will compare the real-time
curve and historical curve of remote metering object on a certain day. No multiple points shall be
selected. At present, it supports for comparison of real-time curve and 12-day historical curve at
most. Zoom display is available in a selected time range, but dragging screen is allowed only in
this range. The right side will show the meaning of signals expressed in different colors.

- #Z BOX-TYPE
Ola
O Ib
Ole
Ola
b

EL_
0 31U

] Uab
[ Ubc
O Uca
[ 3ud
Pa
O Pb
OkPec

0

= d

) 2

Cos
Fr
Toi

oooogdo

Day Compare MNum.

11728717
11/21/17
11726717
11725/17

=

11 ,24/1 f

1123717

Day Select

g
5

Cancel

Figure 4.3.7 Selection of Comparison Date of historical & Real-time Curve
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Figure 4.3.8 Single- signal Real-time & Historical Curve Comparison
4.3.4.6 Single-signal historical daily curve comparison

Selecting “single-signal historical daily curve comparison” in the curve types, the initial comparison
day is 0, and it supports for comparison of 12 days of curves at most. Select comparison days,
select comparison date, and click OK. Then, it will display the comparisons. Free scale is available
in the time range on the selected day. The right side will show the meaning of signals expressed in
different colors.

- #I BOX-TYPE
11Ia
0 1t v Compare Hum,
7a
b i 112917
0Oue 05 |
0 310 : 112817

0] Ube 11727717
0] 300 - ENNEAL
O] Ph - BRIPETak

11726717

s : Cancel

Figure 4.3.9 Date Choose for Single-signal Historical Daily Curve
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Figure 4.3.10 Single-signal Historical Daily Curve Comparison
4.3.4.7 Single-signal historical monthly curve comparison

Selecting “single-signal historical monthly curve comparison” in the curve types, the initial
comparison month is 0, and it supports for comparison of 12 months of curves at most. Select
comparison month number, select comparison month, and click OK. Then, it will display the
comparisons. Free scale is available in the time range on the selected month. The right side will
show the meaning of signals expressed in different colors.

_ %7 BOX-TYPE :
Ia 0.1 | Month Select

Olc Month Compare Mum,

0 Ub 207711 = [20T7-05
0 310 2017-10 -1 [2077-04
0 Dbc S017-09 = (207705
u_gg_ ......... 2077-08 -1 12017-02

JFa
201707 =2017-0m

Law I =
1

2017-06 | [2016-12

=
o
1

oK Cancel

oOoooOogao
4T e o g

1=

Figure 4.3.11 Selection of Single-signal Historical Monthly Curve
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Figure 4.3.12 Single-signal Historical Monthly Curve Comparison

4.4 Report system

Report system is a sub-module of PRS-7000 integrated monitoring system. With this module, the
historical data can be queried, displayed in self-defined form and printed out.

Report tool provides two operation modes: “edit state” and “operating state”. At edit state, the
report can be set and configured for use by report designer; at operating state, the report can be
queried and printed for use by general operators.

Report supports for normal and special types. Normal report is used for statistical and sampling
data, while special report is used for event data. The two types of report can be divided into
several sub-types, basically covering the users’ demands.

4.4.1 Reporttype
4.4.1.1 Sampling statistical report

Sampling statistical report is mainly specific to analog quantity and electric energy quantity. The
common basic report consists of daily report, monthly report and annual report. Shift report,
weekly report and quarterly report can be specially generated from basic report mentioned above.
Statistic type of report are described as follows.

Table 4.4.1 Statistic Type of Daily Report

Report type Signal type Value type

Offset value on the hour

Maximum

Minimum

) Analog quantity o -
Daily report Statistics Maximum moment

Minimum moment

Average value

Electric energy Offset Energy metering on the hour
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Electric energy quantity of hour time

quantity

Daily cumulative electric energy quantity

Electric energy quantity in daily peak period

Electric energy quantity in daily valley period

Electric energy quantity in daily mean period

Daily load factor

Statistics

Maximum electric energy quantityof hour time

Minimum electric energy quantity of hour time

Maximum of hour time

Minimum of hour time

Average electric energy quantity of hour time

Table 4.4.2 Statistic Type of Monthly Report

Signal type

Value type

Report type

Monthly report

Analog quantity

Offset

Daily maximum

Daily minimum

Daily maximum moment

Daily minimum moment

Daily average

Statistics

Monthly maximum

Monthly minimum

Monthly maximum moment

Monthly minimum moment

Monthly average

Electric energy

quantity

Offset

Daily cumulative electric energy quantity

Maximum electric energy quantity of hour time

Minimum electric energy quantity of hour time

Maximum of hour time

Minimum of hour time

Average electric energy quantity of hour time

Statistics

Monthly cumulative electric energy quantity

month

Maximum daily electric energy quantity in a

month

Minimum daily electric energy quantity in a

day

Monthly maximum electric energy quantity

Monthly minimum electric energy quantity day

Monthly average electric energy quantity
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Table 4.4.3 Statistic Type of Annual Report

Report type Signal type Value type
Monthly maximum
Monthly minimum
Offset Monthly maximum moment
Monthly minimum moment
Monthly average
Analog quantity
Annual maximum
Annual minimum
Statistics Annual maximum moment
Annual minimum moment
Annual average
Monthly cumulative electric energy quantity
Maximum daily electric energy quantity in a
month
Minimum daily electric energy quantity in a
Annual report Offset month
Monthly average electric energy quantity
Monthly maximum electric energy quantity
day
Monthly minimum electric energy quantity day
Electric energy Annual cumulative electric energy quantity
guantity Maximum monthly electric energy quantity in
ayear
Minimum monthly electric energy quantity in a
year
Statistics Average monthly electric energy quantity in a
year
Maximum electric energy quantity month in a
year
Minimum electric energy quantity month in a
year
4.4.1.2 Event report
Table 4.4.4 Event Report Type
SIN Special Report
1 Exceeding limit alarming report
2 SOE report
3 VQC regulation record
4 Protective action event report

PRS-7000
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Self-diagnosis report

Operation log

Equipment maintenance report

Setting modification report

© |0 | N|O |0,

Remote signal state change report

10 System information report

4.4.2 Report edit

Report format can be flexibly defined. By menu selection, the data association between report
cells and database can be defined conveniently. Data of report is mainly sourced from historical
data, self-defined data by users, constant, and all calculated results.

The report supports many types of operations, operators, operating functions and function nest.
Users may define calculations, but the expression reasonableness shall be inspected. Besides,
some common formulas and functions shall be provided for calling.

Operands supported by the report include floating point number, integer number, characteri string,
time variable etc.

Tabular data list can display various types of data. For character string, the data will not be
processed, but directly displayed in final table. For real number and integer, the displayed length
and position behind decimal point can be specified. Multiple forms of time can be displayed. A data
may be concealed, which will not be displayed in the final table.

Three alignment ways can be selected in the table: align left, align center, and align right. Multiple
display fonts are optional, line and row width can be adjusted conveniently, and the cell split and
merge can be available. Provide table deletion and insertion function. Different types of border can
be defined. It supports clipboard. Users can do cut, copy and paste operation conveniently.
Relative reference and absolute reference are supported so that the the operational formual is
correct after moving cell.

Report shall provide time loop function. Time loop is such a function that displays the value of a
data point recorded by database discrete sampling in a series of continuous time. In this case, the
user has to input the first data only. Report tool will provide loop iteration horizontally or vertically,
automatically generating such data series.

The edit table can be previewed before print so that the print and display table are consistent.
Report printing time can be defined freely.

Provide common table templates. Users can select required template as needed. Report can be
online modified and self-synchronized. Report can be managed convenienctly.

4.4.3 Report display

Organize and display reports in Excel. Support running log, monthly, annual statistical and special
statistical table.

The required report can be displayed conveniently. Provide data modification by manual. After
modification, the corresponding manual setting place in database will be labeled to indicate
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manual setting.

Select year, month and day, and query the historical report.

Report display interface is shown as Figure 4.4.1.
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Figure 4.4.1 Report Display
4.4.4 Report print
Timed print: print required reports at defined time.
Call print: print existing reports by operator’s calling on human-machine interface.

Click “Operate (E)” in the toolbar of report query tool, and then click “print” in the drop-down list:

Report Query Tool. CYG SUNRI CO.,LTD

FiLe(®)| operation(E) [options(c) Help(H)

o Call data >
L& - = .
Save &g Print  Ctrl+P | save data

Hide Quit

Report Fi  Save As B & D E F H H

File Name 4

= ku Regular Report

= b Daily Report 5 ™M1 ™2
B ICD 11kV SUBSTATION Daily---

6 Datetime la P 0 la P Q
7 A mi mVar A mh mVar

Figure 4.4.2 Report Print
4.5 Anti-maloperation blocking
4.5.1 Overview

PRS-7000 integrated monitoring system can realize anti-maloperation function by establishing
communication with independent anti-maloperation host of other manufacturer. In addition, as the
monitoring system has integrated integration anti-maloperation function, many integrated
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anti-maloperation blocking proposal can be provided as demanded, so as to achieve safe and
reliable anti-maloperation blocking function.

PRS-7000 integrated monitoring system not only provides integrated anti-maloperation blocking
on station level, but also realizes anti-maloperation blocking on bay level, which strictly stops
misoperation in the running of system.

4.5.2 Anti-maloperation blocking mode
4.5.2.1 Integrated anti-maloperation mode |

In this mode, the anti-maloperation host makes full use of monitoring system platform. In
combination of computer key as well as its encryption technique and computer communication
technology, the operation rules are introduced into monitoring system. By combining software and
hardware, the anti-maloperation function is improved, which can strictly prohibit maloperation of
operators possibly occurred in the operation.

Compared to traditional anti-maloperation host, the anti-maloperation host in this mode adopts a
mode closely integrated with monitoring system. The integration is expressed in following aspects:

1) Microcomputer anti-maloperation system and background system have the consistent data
bus; anti-maloperation modules and other SCADA application modules obtain data from the same
real-time database;

2) Microcomputers anti-maloperation system and SCADA have the unified database
configuration. Anti-maloperation data selecting measuring point and edits anti-maloperation
properties (i.e. open-close rules, operational tips etc.) directly from SCADA,;

3) Microcomputers anti-maloperation system and SCADA have the unified picture. The pictures
of automation system can be directly used as proofing pictures, without re-making;

4) Microcomputer anti-maloperation system and measuring & control device of bay level share
the operation rule base.

In a word, anti-maloperation system and SCADA have the unified data bus, unified database
configuration and unified picture editing. Anti-maloperation system and measuring & control
device of bay level share the operation rule base. Compared to traditional mode, this mode has
eliminated repeated configuration, the system architecture is simpler, and maintenance is more
convenient.

In this mode, the electrical operation process is: Simulated operation ticket issuing, simulates
unlocking operation under blocking condition at rehearsal.

As it is seen, the whole electrical operation process is under the strict blocking condition of
anti-maloperation host, computer key, anti-maloperation locks and measuring & control device of
bay level. Operators are forced to make operation according to the operation sequence checked
by anti-maloperation rule, so that the whole anti-maloperation system can realize all-around
anti-maloperation blocking in software and hardware.
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4.5.2.2 Integrated anti-maloperation mode Il

Compared to integrated anti-maloperation mode, the largest difference from this pattern lies in
local operating circuit blocking mechanism:

1) Not use anti-maloperation locks to make local operating blocking, not provide computer key;
2) Local operating blocking is realized by blocking node output from 1/0O BCU of bay level.

From the aspect of operating circuit, the difference from mode | is that removing “I/O blocking
contact” to local operating circuit and substituting anti-maloperation lock with 1/O BCU blocking
contact of bay level to make local operation blocking.

Use difference from mode I: as the opening/closing of blocking contact of I/O BCU on bay level is
judged in real-time according to rules, any unblocking operation is not required by manual in local
operation (except abnormal operation).

To be noted that, as the computer key has no code matching function, if several devices of
substation have no rules in local electrical operation or the rule of a certain time can be satisfied,
the maloperation may be caused to the device. At this point, other methods can be used to meet
requirements, for instance, strengthening electrical operation management of operators.

4.5.3 Independent anti-maloperation mode

Anti-maloperation system and SCADA are from different manufacturers. Our integrated monitoring
system can match with independent anti-maloperation system by communication, and complete
anti-maloperation blocking of station level. Communication protocol with independent
anti-maloperation system can be extended so as to establish communication access with different
anti-maloperation systems.

4.6 Setting operation management

SCADA provides functions of setting call, setting modification, setting zone switchover, and setting
patrolling, and also realizes soft switch’s on and off, call and print of state value and analog
quantity.

Click “Application” in the menu bar of HMI, and select “Secondary device management” in the
drop-down list as following figure:

Config appliation Yier
o ‘ ‘ Secondary Devices Hanagement | ‘ -
Sequential operation combination ticket

Previou |Shrir
Trigger accident recall i
itus | Ant Time synchronization system monitoring F11-2
&)X Over-Limit management

Sign hoard management
AGYC application management »

Figure 4.6.1Application
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After clicking secondary device management, the following device management interface will

display:

'CYGjaiﬁ Function  Config  Appliation  Vier [ <]
f o
N c far

0
Home Page

| current State, Real Time Status | Anti-sisoperation host status, OfF = @ 2017-11-29 21, 14,27
|

Device Management | Jasic Info | Setting Value |Pressure Plate| Status Value |Sinulate Value|Wave Recordingperation Repor
Bay Query Device Information Unique code, None Call parameter wnload Paramet Signal Reset Print
e paramet[ivice parameter nal Device parameter HHS name paranete|vice parameter valle parameter Hodify

Bay List

== ICD 11KV SUBSTATION

Figure 4.6.2 Secondary Device Management Interface
Left bay list: display all secondary devices in all bays. Left clicking means selection;

On the right side, the device parameter, setting, switch, state value and ananlog quantity can be
selected successively;

1) Device parameter: retrieve the parameter information of protective, measuring and control
device, download and print device parameters, and reset the signal of device, as shown in Figure
4.6.3.

Device Management Basic Info Setting Value |Pressure Plate| Status Value |Simulate Value

Bay Query Device Information Onique code, Hone call parameter, ’\HL:M Paranet || Signa Rtsell Print

e pam-pl}-wrp parameter mal Device parameter HNS name | paramete|vice parameter valle parameter Hodify

Bay List
5=z 100 TRV SUBSTATTON

@ ML

@ # box-type
@ v 4 box-type
@« # RHG

Figure 4.6.3 Device Parameter Management

2) Information management of setting zone: retrieve the setting zone information of protective
device, switch the setting zone, output and print the information of setting zone as shown in Figure
4.6.4.
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Device Management Basic Info | Setiing Value 'Bressure Plate| Status Value |Simulate Value

Unique code, None Print

hing setting tching setting

Nane wrrent valwadified valuReturn value

Figure 4.6.4 Setting Zone Information

3) Setting information management: call the setting of current zone and non-current zone,
modify the setting, output and print the setting. The function are described as follows:

e Provide setting management function: setting call and modification etc.;
e Receive setting list;
e Provide protection verification at setting and modification display.

e See Figure 4.6.5.

Device Management Basic Info | Setting Value 'Pressuve Plate| Status Value | Siwulate Value

Bay Muery setting Value Information Unique code, Hone Print

tting Value ar| Setting Value

Bay List
1 2% ICD |1kY SUBSTATION

Setting value area Setting value area number  Setting value group number  Setting value ates operation

current setting value « - - LL setting val Load setting v onfirm downloa jancel downloac

otection and control

Logic device]  Name tode |  Type  [urrent valu| Unit  |odified valu[Return value
= || ki type protection and I L
5 o/ # box-type
[ [1kvkl box-type protection and
® o # R

Figure 4.6.5 Constant Value Management
4) Provide switch state call and print function;
5) Provide retrieval of state value and analog quantity;

4.7 Control of voltage and reactive power
4.7.1 Overview

Voltage stability has great significance for national economic production and equipment life
extension, while reducing reactive flow on line and power loss and realizing economic power
supply is the target of every power supply sector. For this reason, with the load fluctuation, it is
always very frequent that the substation has voltage and reactive regulation demands. If making
regulation by manual intervention, one one hand, it will increase the burden of person on duty; on
the other hand, it is hard to achieve regulation reasonableness by manual judgment.

With the improvement of integrated automation degree of substation, both sampling precision and
signal response speed of system are greatly improved. The range of signals connected in different
ways is greatly expanded than previous system. In the existing local monitoring system, the
necessary conditions to realize automatic regulation of voltage and reactive power by software
module control are theoretically fulfilled.

PRS-7000 integrated monitoring system provides reactive voltage control (VQC) function. The
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VQC is integrated in the monitoring system, which realizes automatic regulation of voltage and
reactive power in pure software. This software is applied to 10kV, 35kV, 110kV and 220kV
substation, which can control 1~3 sets of two-winding transformer/three-winding transformer with
same specification and 1~16 sets of shunt capacitive reactor, and realize integrated automation
control for on-load voltage regulation and switching capative reactor banks.

VQC in monitoring system can automatically identify the primary wiring mode and operation mode
of system, and take optimized measures according to system operation mode, working condition
and specific site requirements so that the voltage and reactive power satisfy the setting range. In
addition, the VQC has abundant blocking function to assure system safety. Users may flexibly set
the corresponding remote signal as blocking signal as needed. For switching of capacitor banks,
users can sefl-define the switchihng sequence.

4.7.2 Operating principle

The main method to regulate voltage and reactive power of substation is to regulate the main
transformer tap and switched capative reactor bank. Regulation of tap and switched capative
reactor has influcences on voltage and reactive power: up-regulation of tap, the voltage and
reactive power will rise; down-regulation of tap, the voltage and reactive power will drop (it is
positive for upshift and voltage rising, and opposite for upshift and voltage dropping); switching on
capacitor, the reactive power will drop and the voltage will rise; switching off capacitor, the reactive
power will rise and the voltage will drop; switching on reactor, the reactive power will rise and the
voltage will drop; switching off reactor, the reactive power will drop and the voltage will rise (as the
same operation to reactor and capacitor causes opposite result, the traditional capacitor will
substitute reactor in following section).

As switching off capacitor is equivalent to switching on reactor, switching on capacitor is equivalent
to switching off reactor. When the reactor and capacitor are on the same paralleled bus, in order to
avoid repeating use, improve service life of device and save energy, the following rule will be used:
if the capacitor has to be switched-on on the paralleled bus at a certain time, but the reactor has
been operating on the bus, the reactor shall be switched off in priority. If disconnecting capacitor is
required, the priority to remove capacity shall be given.

In the operation mode, the VQC considers that if any side of middle-voltage side or low-voltage
side of main transformer is in paralleled operation and the main transformer switch correlated to
paralleled bus is in operating, the main transformer will be in paralleling operation. In paralleling
operation, the main transformer tap shall be kept on the same position. When regulating the main
transformer tap, the regulation to main transformer shall be carried out simultaneously. All capative
reactor banks related to paralleling main transformer can be regarded to connect to same bus and
be switched on/off circularly.

u U Switching on capacitor
4 Up-regulation of tap + (switching off reactor)
Down-regulation of tap Switching ™off capacitor
(switching on reactor) Q

v
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Figure 4.7.1 Influence of tap regulation and capacitor-reactor set switching on voltage and reactive power

VQC supports many control strategies. According to regional requirements, the control strategy
can be divided into nine-zone graph method, fifteen-zone graph method and seventeen-zone
graph method. Fifteen-zone and seventeen-zone graph method supports six patterns: consider
voltage only, consider reactive power only, consider voltage in priority, consider reactive power in
priority, comprehensive consideration and manual setting.

4.7.2.1 Nine-zone graph method

Nine-zone graph method means taking the corresponding control policy in nine zones. Nine-zone
graph and relevant parameter definitions are as follows:

Q+/COS- Q-/COS+
2 1 8
U+
UGB
3 9 7
U- UDB
4 5 6

Figure 4.7.2 Nine-zone Graph
» \Voltage threshold-crossing
1) U>U+: voltage goes over upper limit
2) U<U-—: voltage goes over lower limit

3) UGB=(U+)—AUqg: voltage upper limit of zone-3 (AUg is the maximum voltage change
affected by switching on a set of capacitor)

4) UDB=(U—)+ AUQqg: voltage lower limit of zone-7 (AUq is the maximum voltage change
affected by switching on a set of capacitor)

» Reactive threshold-crossing

Reactive threshold-crossing can judge based on reactive power or power factor. The upper limit
value COS+ of power factor can be set to positive or negative: if positive, it is not allowed to
compensate reactive power; if negative, it is allowed to compensate little reactive power.

1) Q>Q-+: reactive power goes over upper limit
2) Q<Q-—:reactive power goes over lower limit
3) COS<COS— and Q>0: power factor goes over lower limit

4) COS>COS+ or Q<0: power factor goes over upper limit (COS+ is positive)
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5) COS<|COS+]| and Q<O0: power factor goes over upper limit (COS+ is negative)

» Control strategy

Control strategy of nine-zone graph is as following table (Number 1~9 corresponds to the position
of represented bus of Figure 4.7.2 in nine-zone graph).

Table 4.7.1 Control Strategy of Nine-zone Graph

No. Zone Description Control Strategy
Normal mode: regulate down the tap. If the tap cannot be regulated,
Voltage goes over upper limit. switch off the capacitor;
) Capacitor in priority mode: switch off the capacitor. If disconnecting
1 Reactive power/power factor
] capacitor will make reactive power/power factor over limit or there is
's normal. no capacitor for disconnecting, then regulate the tap down. If the tap
cannot be regulated, switch off the capacitor forcedly.
Voltage goes over upper limit.
Reactive power goes over Regulate the tap down. If the tap cannot be regulated, switch off the
2 upper limit/power factor goes capacitor.
over lower limit.
Voltage is normal. When voltage is less than UGB, switch on the capacitor. If no
Reactive power goes over capacitor can be switched on, no operation will be made;
3 upper limit/power factor goes When voltage is more than UGB, if there is regulable capacitor,
over lower limit. regulate the tap down; or else no operation will be made.
Voltage goes over lower limit. Switch on the capacitor. If connecting capacitor will make reactive
Reactive power goes over power/power factor over limit in opposite direction or there is no
4 upper limit/power factor goes capacitor for connecting, then regulate the tap up. If the tap cannot
over lower limit. be regulated, switch on the capacitor forcedly.
Normal mode: regulate up the tap. If the tap cannot be regulated, put
Voltage goes over lower limit. o o on the- capacitor; ) )
5 Reactive powerfpower factor Capacitor in priority mode: switch on the capacitor. If connecting
) capacitor will make reactive power/power factor over limit or there is
's normal. no capacitor for connecting, then regulate the tap up. If the tap
cannot be regulated, switch on the capacitor forcedly.
Voltage goes over lower limit.
Reactive power goes over Regulate the tap up. If the tap cannot be regulated, switch on the
° lower limit/power factor goes capacitor.
over upper limit.
Voltage is normal. When voltage is more than UDB, switch off the capacitor. If no
Reactive power goes over capacitor can be switched off, no operation will be made;
! lower limit/power factor goes When voltage is less than UDB, if there is switchable capacitor,
over upper limit. regulate the tap up; or else no operation will be made.
Voltage goes over upper limit. Switch on the capacitor. If connecting capacitor will make reactive
8 Reactive power goes over power/power factor over limit in opposite direction or there is no
lower limit/power factor goes | capacitor for switching off, then regulate the tap up. If the tap cannot
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over upper li

mit.

be regulated, switch offthe capacitor forcedly.

Voltage is normal.

is normal

9 Reactive power/power factor

If voltage on medium-voltage side goes over upper limit, regulate the

tap down;

If voltage on medium-voltage side goes over lower limit, regulate the

tap up;

If voltage on medium-voltage side is normal, no operation will be

made.

Note: before implementing control strategy, this module will predict the regulation result based on given

parameters. If reactive power/power factor on low-voltage side or voltage on low-voltage side goes over limit

after regulation, the module will regulate action strategy or have no action.

4.7.2.2 Fifteen-zone graph method

Fifteen-zone graph method means taking the corresponding control policy in fifteen zones.
Fifteen-zone graph and relevant parameter definitions are as follows:

Q+/COS-  Q-/COS+
11
————— AUgy AU 12 AUy
___;; ________
-““‘;LJ_U_““_“““__A_J-"M“A'Uq -------- UDB
10 15

Figure 4.7.3 Fifteen-zone Graph

» \Voltage threshold-crossing

1)
2)
3)
4)

5)

U>U-: voltage goes over upper limit

U<U—: voltage goes over lower limit

U: the higher value of AUqgand A Uu

» Reactive threshold-crossing

Uq: the maximum voltage change affected by switching on a set of capacitor

Uu: the maximum voltage change affected by regulating a gear of tap

Reactive threshold-crossing can judge based on reactive power or power factor. The upper limit
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value COS+ of power factor can be set to positive or negative: if positive, it is not allowed to

compensate reactive power; if negative, it is allowed to compensate little reactive power.

1)
2)
3)
4)
5)

>

Q>Q+: reactive power goes over upper limit

Q<Q—: reactive power goes over lower limit

COS<COS— and Q>0: power factor goes over lower limit

COS>COS+ or Q<0: power factor goes over upper limit(COS+ is positive)

COS<|COS+]| and Q<0: power factor goes over upper limit (COS+ is negative)

Control strategy

Control strategy of fifteen-zone graph is as following table (Number 1~15 corresponds to the
position of represented bus of Figure 4.7.3 in fifteen-zone graph).

When strategy 1 cannot be operated, adopt strategy 2. If manual setting of control strategy is

selected, the control strategy can be set by manual.

Table 4.7.2 Control Strategy of Fifteen-zone Graph

Regulate Re?gulate Voltage in Reactive power Comprehensive
Zone voltage only RS e priority in priority consideration
No. only
Strate | Strate | Strate | Strateg | Strateg | Strateg | Strateg | Strateg | Strateg | Strateg
gyl gy 2 gyl y2 yl y2 yl y?2 yl y?2
Switch Switch Switch Switch
Gear off Gear on Gear off Gear on Gear
! down | capaci | down capacit down capacit down capacit down
tor or or or
Switch Switch
on Gear Gear Gear on Gear
2 capacit | down down down capacit down
or or
Switch Switch Switch Switch
on on on on
3 capacit o capacit o capacit o capacit
or or or or
Switch Switch Switch Switch
on on on on
4 capacit o capacit o capacit o capacit
or or or or
Switch Switch Switch Switch Switch
off Gear on on Gear on Gear on Gear
> capaci up capacit o capacit up capacit up capacit up
tor or or or or
6 Gear | Switch - ---- Gear Switch Gear Switch Gear Switch
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down off down off down off down off
capaci capacit capacit capacit
tor or or or
9 S S — S S S - - - S
Switch Switch Switch Switch
Gear on Gear on Gear on Gear on
10 up capaci up capacit up capacit up capacit
tor or or or
Switch Switch Switch Switch Switch
off Gear off off Gear off Gear off Gear
1 capaci | down | capacit capacit down capacit down capacit down
tor or or or or
Switch Switch Switch Switch
1 off . off . off . off .
capacit capacit capacit capacit
or or or or
Switch Switch Switch Switch
13 off off off off
capacit capacit capacit capacit
or or or or
Switch Switch
Gear off Gear Gear off Gear
14 up capacit up o up capacit up
or or
Switch Switch Switch Switch
Gear on Gear off Gear on Gear off Gear
15 up capaci up capacit up capacit up capacit up
tor or or or

Elaboration of fifteen-zone voltage priority strategy is made as follows.

Table 4.7.3 Elaboration of Fifteen-zone Voltage Priority Control Strategy

Zone
L Zone Description Control Strategy
Voltage goes over upper limit.
Reactive power goes over Regulate the tap down. If the tap cannot be regulated, switch off the
! upper limit/power factor goes capacitor.
over lower limit.
Voltage is normal.
Reactive power goes over If there is regulable capacitor, regulate the tap down; or else no
2 upper limit/power factor goes operation will be made.
over lower limit.
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Voltage is normal.

Reactive power goes over

Switch on the capacitor. If there is no switchable capacitor, no

3
upper limit/power factor goes operation will be made.
over lower limit.
Voltage is hormal.
4 Reactive power goes over Switch on the capacitor. If there is no switchable capacitor, no
upper limit/power factor goes operation will be made.
over lower limit.
Voltage goes over lower limit. Switch on the capacitor. If connecting capacitor will make reactive
5 Reactive power goes over power/power factor over limit in opposite direction or there is no
upper limit/power factor goes capacitor for connecting, then regulate the tap up. If the tap cannot
over lower limit. be regulated, switch on the capacitor forcedly.
Normal mode: regulate down the tap. If the tap cannot be regulated,
o switch off the capacitor;
Voltage goes over upper limit. o ] ) ) ]
) Capacitor in priority mode: switch off the capacitor. If disconnecting
6 Reactive power/power factor ) ] ) o )
) | capacitor will make reactive power/power factor over limit or there is
is normal.
no capacitor for disconnecting, then regulate the tap down. If the tap
cannot be regulated, switch off the capacitor forcedly.
Voltage is normal.
7 Reactive power/power factor
is normal. ) ) o
- If voltage on medium-voltage side goes over upper limit, regulate the
Voltage is normal.
. tap down;
8 Reactive power/power factor ) ) o
) If voltage on medium-voltage side goes over lower limit, regulate the
is normal.
- tap up;
Voltage is normal. ) . . .
] If voltage on medium-voltage side is normal, no operation will be
9 Reactive power/power factor
. made.
is normal.
Normal mode: regulate up the tap. If the tap cannot be regulated,
o switch on the capacitor;
Voltage goes over lower limit. o ) ) )
) Capacitor in priority mode: switch on the capacitor. If connecting
10 Reactive power/power factor ) ] ) o )
) | capacitor will make reactive power/power factor over limit or there is
is normal.
no capacitor for connecting, then regulate the tap up. If the tap
cannot be regulated, switch on the capacitor forcedly.
Voltage goes over upper limit. Switch on the capacitor. If connecting capacitor will make reactive
1 Reactive power goes over power/power factor over limit in opposite direction or there is no
lower limit/power factor goes capacitor for connecting, then regulate the tap up. If the tap cannot
over upper limit. be regulated, switch on the capacitor forcedly.
Voltage is normal.
1 Reactive power goes over Switch off the capacitor. If there is no switchable capacitor, no
lower limit/power factor goes operation will be made.
over upper limit.
Voltage is normal. Switch off the capacitor. If there is no switchable capacitor, no
13 Reactive power goes over operation will be made.

lower limit/power factor goes
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over upper limit.

Voltage is normal.

Reactive power goes over

If there is switchable capacitor, regulate the tap up; or else no

lower limit/power factor goes

over upper limit.

1 lower limit/power factor goes operation will be made.
over upper limit.
Voltage goes over lower limit.
15 Reactive power goes over Regulate the tap up. If the tap cannot be regulated, switch on the

capacitor.

Note: before implementing control strategy, this module will predict the regulation result based on given

parameters. If reactive power/power factor on low-voltage side or voltage on low-voltage side goes over limit

after regulation, the module will regulate action strategy or have no action.

4.7.2.3 Seventeen-zone graph method

Seventeen-zone graph method means taking the corresponding control strategy in seventeen
zones. Seventeen-zone graph and relevant parameter definitions are as follows:

>
1)
2)
3)
4)

>

Q+/COS- Q-/COS+
1 6 11
|___2AUg _ 7 AU 12 AUu
3 8 13
4 AU 9 AU 12 BUG [~ ubB
5 10 15
Figure 4.7.4 Seventeen-zone Graph

Voltage threshold-crossing

Reactive threshold-crossing

U>U-+: voltage goes over upper limit
U<U—: voltage goes over lower limit
Uq: the maximum voltage change affected by putting on a set of capacitor

Uu: the maximum voltage change affected by regulating a gear of tap

Reactive threshold-crossing can judge based on reactive power or power factor. The upper limit
value COS+ of power factor can be set to positive or negative: if positive, it is not allowed to
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compensate reactive power; if negative, it is allowed to compensate little reactive power.

1) Q>Q-+: reactive power goes over upper limit
2) Q<Q—:reactive power goes over lower limit

3) AQqgq: the maximum reactive power change caused by switching on/off a set of capacitor, i.e.
the largest capacity of capacitor

4) AQu: the maximum reactive power change caused by regulating a gear of main transformer
5) COS<COS— and Q>0: power factor goes over lower limit

6) COS>COS-+ or Q<0: power factor goes over upper limit (COS+ is positive)

7) COS<|COS+| and Q<0: power factor goes over upper limit (COS+ is negative)

» Control strategy

Control strategy of seventeen-zone graph is as following table (Number corresponds to the
position of represented bus of Figure 4.7.4 in seventeen-zone graph).

When strategy 1 cannot be operated, adopt strategy 2. If manual setting of control strategy is
selected, the control strategy can be set by manual.

Table 4.7.4 Control Strategy of Seventeen-zone Graph

Regulate Re.gulate Voltage in Reactive power Comprehensive
Action voltage only TGN PN priority in priority consideration
zone ol
Strate | Strate | Strate | Strateg | Strateg | Strateg | Strateg | Strateg | Strateg | Strateg
gyl gy 2 gyl y2 yl yl y2 yl y2 yl
Switch Switch Switch Switch
Gear off Gear off Gear off Gear off
! down | capaci down capacit down capacit down capacit
tor or or or
Switch Switch
Gear off Gear off Gear Gear
10 down | capaci down capacit down down
tor or
Switch Switch Switch Switch
off Gear off Gear off off
- capaci | down capacit down capacit capacit
tor or or or
Switch Switch Switch Switch
Gear off Gear on Gear off Gear on Gear
2 down | capaci | down capacit down capacit down capacit down
tor or or or
3 Switch -—-- Switch -—-- Switch -—-- Switch
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on on on on
capacit capacit capacit capacit
or or or or
Switch Switch
on Gear Gear Gear on Gear
30 capacit | down down o down capacit down
or or
Switch Switch Switch Switch
on on on on
capacit capacit capacit capacit
or or or or
Switch Switch Switch Switch Switch
on Gear on on Gear on Gear on Gear
4 capaci up capacit capacit up capacit up capacit up
tor or or or or
Switch Switch Switch Switch
Gear on Gear on Gear on Gear on
> up capaci up capacit up capacit up capacit
tor or or or
Switch Switch
Gear on Gear on Gear Gear
>0 up capaci o o up capacit up o up
tor or
Switch Switch Switch Switch
on Gear on Gear on on
>1 capaci up o o capacit up capacit o capacit
tor or or or
Switch Switch Switch Switch
Gear on Gear off Gear on Gear off Gear
® up capaci up capacit up capacit up capacit up
tor or or or
Switch Switch Switch Switch
off off off off
! capacit o capacit o capacit o capacit
or or or or
Switch Switch
Gear off Gear Gear off Gear
70 up capacit up o up capacit up
or or
Switch Switch Switch Switch
- off | off | off | off |
capacit capacit capacit capacit
or or or or
8 Switch | Gear | Switch Switch Gear Switch Gear Switch Gear
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off down off
capaci capacit
tor or

off down off down off down
capacit capacit capacit
or or or

Elaboration of seventeen-zone voltage priority strategy is made as follows.

Table 4.7.5 Elaboration of Seventeen -zone Voltage Priority Control Strategy

Zone L
N Zone Description Control Strategy
0.
Normal mode: regulate down the tap. If the tap cannot be regulated,
o switch off the capacitor;
Voltage goes over upper limit. o ) ) ) )
) Capacitor in priority mode: switch off the capacitor. If disconnecting
1 Reactive power/power factor ) ) ) o )
] | capacitor will make reactive power/power factor over limit or there is
is normal.
no capacitor for disconnecting, then regulate the tap down. If the tap
cannot be regulated, switch off the capacitor forcedly.
Voltage goes over upper limit. ]
) Regulate the tap down. If the tap cannot be regulated, switch off the
10 Reactive power/power factor ]
. capacitor.
is normal.
~ | Switch off the capacitor. If disconnecting capacitor will make reactive
Voltage goes over upper limit. o . )
) power/power factor over limit or there is no capacitor for
11 Reactive power/power factor ) )
) disconnecting, then regulate the tap down. If the tap cannot be
is normal. . .
regulated, switch off the capacitor forcedly.
Voltage goes over upper limit.
5 Reactive power goes over Regulate the tap down. If the tap cannot be regulated, switch off the
upper limit/power factor goes capacitor.
over lower limit.
Voltage is normal.
3 Reactive power goes over Switch on the capacitor. If there is no switchable capacitor, no
upper limit/power factor goes operation will be made.
over lower limit.
Voltage is normal.
20 Reactive power goes over If there is regulable capacitor, regulate the tap down; or else no
upper limit/power factor goes operation will be made.
over lower limit.
Voltage is normal.
31 Reactive power goes over Switch on the capacitor. If there is no switchable capacitor, no
upper limit/power factor goes operation will be made.
over lower limit.
Voltage goes over lower limit. Switch on the capacitor. If connecting capacitor will make reactive
4 Reactive power goes over power/power factor over limit in opposite direction or there is no
upper limit/power factor goes capacitor for connecting, then regulate the tap up. If the tap cannot
over lower limit. be regulated, switch on the capacitor forcedly.
5 Voltage goes over lower limit. Normal mode: regulate up the tap. If the tap cannot be regulated,
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Reactive power/power factor

is normal.

switch on the capacitor;
Capacitor in priority mode: switch on the capacitor. If connecting
capacitor will make reactive power/power factor over limit or there is
no capacitor for connecting, then regulate the tap up. If the tap

cannot be regulated, switch on the capacitor forcedly.

50

Voltage goes over lower limit.
Reactive power/power factor

is normal.

Regulate up the tap. If the tap cannot be regulated, switch on the

capacitor;

51

Voltage goes over lower limit.
Reactive power/power factor

is normal.

Switch on the capacitor. If connecting capacitor will make reactive
power/power factor over limit or there is no capacitor for connecting,
then regulate the tap up. If the tap cannot be regulated, switch on the

capacitor forcedly.

Voltage goes over lower limit.
Reactive power goes over
lower limit/power factor goes

over upper limit.

Regulate the tap up. If the tap cannot be regulated, switch on the

capacitor.

Voltage is normal.
Reactive power goes over
lower limit/power factor goes

over upper limit.

Switch off the capacitor. If there is no switchable capacitor, no

operation will be made.

70

Voltage is normal.
Reactive power goes over
lower limit/power factor goes

over upper limit.

If there is capacitor, for disconnecting, regulate the tap up; or else no

operation will be made.

71

Voltage is normal.
Reactive power goes over
lower limit/power factor goes

over upper limit.

Switch off the capacitor. If there is no switchable capacitor, no

operation will be made.

Voltage goes over upper limit.
Reactive power goes over
lower limit/power factor goes

over upper limit.

Switch off the capacitor. If disconnecting capacitor will make reactive
power/power factor over limit in opposite direction or there is no
capacitor for disconnecting, then regulate the tap down. If the tap

cannot be regulated, switch off the capacitor forcedly.

Voltage is normal.
Reactive power/power factor

is normal.

If voltage on medium-voltage side goes over upper limit, regulate the
tap down;
If voltage on medium-voltage side goes over lower limit, regulate the
tap up;
If voltage on medium-voltage side is normal, no operation will be

made.

Note: before implementing control strategy, this module will predict the regulation result based on given

parameters. If reactive power/power factor on low-voltage side or voltage on low-voltage side goes over limit

after regulation, the module will regulate action strategy or have no action.

4.7.2.4 Blocking logic

» Low-voltage bus blocking
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Low-voltage bus blocking will block the VQC regulation of whole bus, including regulation of main

transformer and switching on/off of capacitor. If any section of parallel bus is blocked, other bus

sections will also be blocked. When the medium-voltage side requires regulation, if there is

blocking on the correlated low-voltage bus, the medium-voltage side shall not be regulated.

Bit 01, configuration error blocking (modify configuration and reset): in the configuration of
low-voltage bus, the signal is not configured or the signal has been deleted.

Bit 03, remote signal blocking (auto reset): for blocking remote signal in the corresponding
low-voltage bus, the auto reset remote signal meets blocking condition.

Bit 04, remote signal blocking (manual reset): for blocking remote signal in the corresponding
low-voltage bus, the manuual reset remote signal meets blocking condition.

Bit 05, zero-sequence voltage blocking (auto reset): the zero-sequence voltage blocking of
low-voltage bus is enabled, and zero-sequence voltage goes over limit.

Bit 06, over-voltage and under-voltage blocking (auto reset): the voltage of low-voltage bus
goes over limit.

Bit 07, reactive threshold-crossing (auto reset): the reactive power of main transformer on the
low-voltage bus goes over limit.

Bit 08, no operating main transformer (auto reset): there is no main transformer operating in
parallel bus.

Bit 10, differential voltage blocking (auto reset): the voltage difference between maximum and
minimum of parallel low-voltage bus exceeds the differential voltage constant.

Bit 11, regulation failure blocking (manual reset): if the main transformer on parallel bus has
been successfully regulated for three times, the capacitor has been successfully regulated for
one time, and the change of voltage or reactive power is less than the minimum of voltage or
reactive power on low-voltage side when regulating gear and switching on/off capacitor, the
first section of parallel bus will be set as regulation failure blocking.

If the blocking information is converted to binary bit string, the meaning is described as follows (the
least significant bit is the first bit):

Table 4.7.6 Low-voltage Bus Blocking Logic

Device | Bit Meaning Bit Meaning Remark
1 Configuration error blocking 2
3 Remote signal blocking 4 Remote signal blocking If any section of bus in
Low-vo (auto reset) (manual reset) several paralleled lines is
ltage Zero-sequence voltage Overvoltage-undervoltageb blocked, the whole
bus > blocking ° locking paralleled bus will be
7 Reactive threshold-crossing 8 No operating main plocked.
transformer
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9

10

Differential voltage blocking

11

Regulation failure blocking

(manual reset)

12

» Medium-voltage bus blocking

Medium-voltage bus blocking will block the VQC regulation of whole bus, including regulation of

main transformer and switching on/off of capacitor on related low-voltage bus of main transformer.

If any section of parallel bus is blocked, other bus sections will also be blocked. When the

low-voltage side requires regulation, if there is blocking on the correlated medium-voltage bus, the

low-voltage side shall not be regulated.

Bit 01, configuration error blocking (modify configuration and reset): in the configuration of
medium-voltage bus, the signal is not configured or the signal has been deleted.

Bit 03, remote signal blocking (auto reset): for blocking remote signal in the corresponding
medium-voltage bus , the auto reset remote signal meets blocking condition.

Bit 04, telecomand blocking (manual reset): for blocking remote signal in the corresponding
medium-voltage bus, the manuual reset remote signal meets blocking condition.

Bit 06, over-voltage and under-voltage blocking (auto reset): the voltage of medium-voltage
bus goes over limit.

Bit 08, no operating main transformer (auto reset): there is no main transformer operating in
parallel medium-voltage bus.

Bit 10, differential voltage blocking (auto reset): the voltage difference between maximum and
minimum of parallel low-voltage bus exceeds the differential voltage constant.

Bit 11, regulation failure blocking (manual reset): if the main transformer on parallel bus has
been successfully regulated for three times, the capacitor has been successfully regulated for
one time, and the change of voltage or reactive power is less than the minimum of voltage or
reactive power on medium-voltage side when regulating gear and switching on/off capacitor,
the first section of parallel bus will be set as regulation failure blocking.

If the blocking information is converted to binary bit string, the meaning is described as follows (the
least significant bit is the first bit):

Table 4.7.7 Medium-voltage Bus Blocking Logic

Device | Bit Meaning Bit Meaning Remark
1 Configuration error blocking 2 If any section of bus in
Mediu 3 Remote signal blocking 4 Remote signal blocking several paralleled lines is
m-volta (auto reset) (manual reset) blocked, the whole
ge bus 5 6 Overvoltage-undervoltageb paralleled bus will be
locking blocked.
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No operating main

transformer

9 10 | Differential voltage blocking

Regulation failure blocking
11 12
(manual reset)

>

Main transformer blocking

Main transformer blocking only blocks the regulation of main transformer. If any transformer in

paralleled transformer is blocked, other main transformers will also be blocked.

Bit 01, configuration error blocking (modify configuration and reset): in the configuration of
main transformer, the signal is not configured or the signal has been deleted.

Bit 03, remote signal blocking (auto reset): for blocking remote signal in the corresponding
main transformer, the auto reset remote signal meets blocking condition.

Bit 04, remote signal blocking (manual reset): for blocking remote signal in the corresponding
main transformer, the manuual reset remote signal meets blocking condition.

Bit 05, abnormal operation blocking (manual reset): when the main transformer regulation is
on and VQC control is not made, the gears of main transformer have change.

Bit 06, regulating times blocking (auto reset): the daily regulating times reach the maximum.

Bit 07, reactive threshold-crossing (auto reset): the reactive power of main transformer goes
over limit.

Bit 08, disable blocking (auto reset): when the main transformer is deactivated, the
medium-voltage side and low-voltage side are all deactivated.

Bit 09. Overload/under-load (auto reset): the current of main transformer exceeds limited
value.

Bit 11, refusing operation blocking (manual reset): if the main transformer has been
successfully regulated for three times (the device has implemented recheck) and the gear has
no change, it is judged that the main transformer refuses operation.

Bit 12, gear slipping blocking (manual reset): the main transformer has been successfully
regulated, but the gear changes more than one.

Bit 13, gear missing blocking: the gear between main transformers in parallel exceeds one
gear per time.

Bit 14, abnormal CB position of main transformer.

Bit 15, the gears of main transformer reach limitation and cannot be regulated: the main
transformer gears to be regulated have reached the limitation of regulation direction.

Bit 16, regulation interval not reached: when the related main transformer and busbar group
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meets regulation conditions, there is no other blocking and the regulation interval has not
reached. Then the bit turn to 1.

If the blocking information is converted to binary bit string, the meaning is described as follows (the
least significant bit is the first bit):

Table 4.7.8 Main Transformer Blocking Logic

Device | Bit Meaning Bit Meaning Remark
Configuration error blocking
! (restart, reset) 2
3 Remote signal blocking 4 Remote signal blocking If any main transformer in
(auto reset) (manual reset) several paralleled
5 Abr?ormal operation 6 Regulating times blocking transformers is blocked,
Main blocking (manual reset) the other transformers
Reactive threshold-crossing 8 Disable blocking correlated will be blocked.
tre::::or Overload/under-load 10 Abnormal operation

means the action of

11 | Refusing operation blocking | 12 Gear slipping blocking

controlled object not
caused by VQC
regulation.

L ) Abnormal CB position of
13 Gear missing blocking 14 )
main transformer

Gears of main transformer o
o regulation interval not
15 reach limitation and cannot 16
reached
be regulated

» Capacitor blocking

Capacitor blocking will only block the corresponding capacitor group.

Bit 01, configuration error blocking (modify configuration and reset): in the configuration of
capacitor, the signal is not configured or the signal has been deleted.

Bit 03, remote signal blocking (auto reset): for blocking remote signal in the corresponding
capacitor, the auto reset remote signal meets blocking condition.

Bit 04, remote signal blocking (manual reset): for blocking remote signal in the corresponding
capacitor, the manuual reset remote signal meets blocking condition.

Bit 05, abnormal operation blocking (manual reset): when the capacitor regulation is on and
VQC control is not made, the capacitor state has change.

Bit 06, switching times blocking: the daily regulating times reach the maximum.

Bit 11, refusing operation blocking (manual reset): if the switching operation has been
successfully implemented (the device has implemented recheck) and the state has no change,
it is judged that the capacitor refuses operation.

Bit 12, abnormal CB position of capacitor.

If the blocking information is converted to binary bit string, the meaning is described as follows (the
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least significant bit is the first bit):

Table 4.7.9 Capacitor Blocking Logic

Device | Bit Meaning Bit Meaning Remark
1 Configuration error blocking )
(restart, reset)
Remote signal blocking Remote signal blocking
3 4 Abnormal operation
(auto reset) (manual reset)
. - means the action of
Capacit Abnormal operation o i _
5 . 6 Switching times blocking controlled object not
or blocking (manual reset)
s caused by VQC
regulation.
10
) ] ) Abnormal CB position of
11 | Refusing operation blocking | 12 )
capacitor

4.7.3 VQC configuration tool vgccfgtool

4.7.3.1 Function ON/OFF and Preset Commissioning

For operating VQC in the monitoring system, it shall make configuration in “VQC module” of

“PRS7000 system setting” as shown in following figure:

FPassword

Fassword  **

MNew Password

Database Configuration

Fort | 3306

Config Database Name zhudy

Config Database Username | zhudy
Double Server

Main Database Server | |w

Slave Database Server

PRS57000 System Settings

Confirm Password

History Database Name

History Database Username  zhudyhis

zhudyhis

Main SCADA Server | |wj

Slave SCADA Server

VQC Module

v On
:Debug(Man-Settings).

Ok Cancel

Figure 4.7.5 VQC module ON in system setting

There are two configurations related to background VQC.

1) ON. Only this option is selection, the VQC module in monitoring system will be put into
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operation.

2) Commissioning (manual setting). Upon selecting this option, the VQC module in monitoring

system will preferentially adopt manual setting as reactive regulation criterion. This option is

generally used in commissioning or test. At VQC commissioning state, the return time of remote

metering out-of-limit blocking will be reduced from 30s to 5s, and the return time of remote signal

out-of-limit blocking will be reduced from 45s to 10s.

4.7.3.2 Monitoring signal configuration

There are several configurations related to monitoring system VQC module as follows:

1) Import the VQC template (VQC-V3.0.txt).

2) Configure the VQC device. The logic node shall be configured to server, and the direct

connection property on the right can be freely configured but shall not conflict with existing direct

connection device as shown in following Figure 4.7.6:

3) Configure the required four remotes of monitoring system in the bay configuration, such as

blocking remote metering, current setting, bus operation section, remote control on/off etc.

Unit Dialog
Basic Configuration Direct Property 0K
{  Unit name Backstage VOC Net 4/B alternate =
i Cancel
| | Logic node Server v Net & IP 2ZZ.111.11Z.106 Net & Port 7470 =
I Sequence 174 Net B IP et |0
Unit model vOC X
by (A -|  Comection wode [TCP -
Operation Property Protocol Sznari etheric {03 Protocol -
Address 112.106
| v| Recovery
Net 4 running sta Not configure Clear
[}
v HModifing setting wvalue Net B runnint sta Not configure Clear
|
Het £ rurmint sta |Not 1figure Clear
v Reading setting value :
i APPID _Mulh'cast
v Retrieving over Lilimited log
| Multicast address |01.0C.CD.01.00.01 APPIDI 0:0000
| v Retrieving measure value Multicast Address (01.0C.CD.01.01.01 APPIDZ 0x0000
Wave
1| Current setting zone Not Configure .. | Clear
Enable retrieve wave
Reconvery control Not Configure .. | Clear
Retrieve wave finished signal Not Configure Clear
| Check status siganl Not Configure .. | Clear
I
| Net 4 status Not configure .. | Clear
Net B statues Not configure .= | Clear
Ju
Net Not Configure .. | Clear
Figure 4.7.6 Configuration of VQC Secondary Devices
4.7.3.3 VQC parameter configuration
» Monitoring System VQC Configuration
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Double clicking vgccfgtool icon under /home/PRS7000/bin, the following login dialog box will pop
up:

Rtuct]nf Select Database

Login : VqcCfgTool

Db Server  |ISNIN - |

Dbame | zhudy =
User |
Password |

Ok Eam:eL |

Figure 4.7.7 VQC Login

Enter username and password, and click login as shown in Figure 4.7.7:

VqeCfgTool
File(F} Help{H;
=hY%)
Ttem Value

1 5ignal source Honitor system

7 Related device Backstage VIC

3 AVOC mode Ho

4 VOC type General VG

3 Transformer combin.-- ¥es

Figure 4.7.8 Configuration of VQC Signal Source and Correlated Device

Signal source: select “monitoring system” and determine the signal source of monitoring system
VQC,;

Correlated device: select VQC device configured in database configuration tool;
AVQC mode or not:
VQC type: select normal VQC or other VQC mode;

Joint commissioning of main transformer: provide joint commissioning of main transformer or not.
If with main transformer, select “Yes”; otherwise, select “No”;

Toolbar is shown as follows:
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VqcCfgTool

File(Fy HelpiH)

140

Figure 4.7.9 Toolbar
Save configuration: save all modified configurations;

Check configuration: with this function, the VQC parameters can be provided with
routine check, and the check result will be output in information prompt box;

O Close tool: clicking it, a prompt box will pop up. Selecting “Yes”, it will exit from VQC
configuration tool,

VQC parameter configuration shall observe the following rules:
1) The signal source of VQC configuration node shall not be “None” ;

2) Correlated device shall be VQC device, i.e. shall not be “none” . Module unit identification
must be “VQC unit” ;

3) The number of main transformer and bus shall be correct and consistent (1-1, 2-2, 3-3, 3-4);
4) When 3U0 blocking is on, the zero-sequence voltage on low-voltage bus must be configured;

5) In the order of switching on/off capacitor, the serial number of capacitor shall not exceed that
of configured capacitor;

6) The capacitance sum of bus sections shall not exceed the maximum quantity of capacitor;

7) In the configuration of bus, the signals configuration shall have the consistent number as bus,
and the signals configuration shall be integrated,;

8) In the configuration of main transformer, the signals configuration shall have the consistent
number as main transformer, and the signals configuration shall be integrated;

9) If the main transformer has medium-voltage side, the voltage and CB on medium-voltage side
must be configured;

10) If the main transformer has dual branches, the parameter signal on each branch must be
configured,;

11) Inthe configuration of capacitance, the signals configuration shall have the consistent number
as capacitor, and the signals configuration shall be integrated,;

12) Medium-voltage bus configuration check depends on medium-voltage side. If there is
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medium-voltage side, the corresponding signal on medium-voltage side shall be completelely

configured;

13) A suspension time shall be configured in the zone graph parameter configuration. If the
reactive power is judged as Cos, the range of Cos shall be correct;

» System parameter setting
System parameter settings contain the following items as shown in Figure 4.7.10:

1) Low-voltage bus number: the number of bus on low-voltage side of main transformer; the
maximum number is four;

2) Main transformer number: the quantity of main transformer; the maximum number is three.
The system will decide the primary system wiring mode based on the number of bus and main
transformer (the wiring method applied to standard configuration is shown in Appendix, and the
expansion may also be made according to project);

3) Reactive criterion: reactive/power factor. It means judging the reactive threshold-crossing,
corresponding zone graph setting and parameter matching based on reactive power or power
factor;

4) Main transformer gear mode: the way of influencing on voltage caused by transformer gear
shift, including gear-up voltage-rising/gear-down voltage-rising;

5) Zone type: nine-zne, fifteen-zone and seventeen-zone are optional;

6) Priority mode: the operation object in priority when it is nine-zone, including capacitor
priority/normal mode;

7) Control strategy: when it is fifteen-zone and seventeen-zone, it includes considering voltage
only, considering reactive only, voltage priority, reactive priority, comprehensive consideration and
manual setting;

8) The blocking switch of main transformer in parallel: not block/only block main
transformer/block main transformer and capacitor. If only blocking main transformer is selected, it
only blocks the main transformer regulation when main transformer is in parallel, and the capacitor
can also be switched on/off. If blocking main transformer and capacitor is selected, the paralleled
main transformer and related capacitor will not be provided with VQC regulation;

9) 3U0 blocking on/off: if it is on, the inspection on zero-sequence voltage of bus will be started.
If the zero-sequence voltage threshold is exceeded, VQC regulation of bus will be blocked;

10) Zero-sequence over-voltage threshold on low-voltage side: the primary value of
zero-sequence voltage threshold of bus, which can be self-defined as needed,;

11) Over-voltage threshold on low-voltage side: when the bus voltage exceeds the value, it will
block VQC regulation of bus;
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12) Under-voltage threshold on low-voltage side: when the bus voltage is less than the value, it

will block VQC regulation of bus;

13) Upper limit of reactive blocking: when the reactive power of main transformer exceeds this
value, it will block VQC regulation of related bus;

14) Lower limit of reactive blocking: when the reactive power of main transformer is less than this
value, it will block VQC regulation of related bus;

15) The maximum voltage variation on low-voltage side when regulating a gear of main
transformer (A Uu): the maximum influence value caused to voltage of low-voltage side when
regulating a gear of main transformer tap;

16) The maximum reactive variation when regulating a gear of main transformer (A Qu): the
maximum influence value caused to reactive power of low-voltage side when regulating a gear of
main transformer tap;

17) The maximum voltage variation on low-voltage side when switching on/off capacitor once (A
Uq): the maximum influence value caused to voltage of low-voltage side when switching on/off
capacitor once;

18) The maximum reactive variation when switching on/off capacitor once (A QQ): the maximum
influence value caused to reactive power of low-voltage side when switching on/off capacitor once;
this value shall be properly increased based on actual maximum capacity of capacitor (primary);

19) The maximum voltage variation on medium-voltage side when regulating a gear of main
transformer: the maximum influence value caused to voltage of medium-voltage side when
regulating a gear of main transformer tap;

20) The maximum voltage variation on medium-voltage side when switching on/off capacitor once:
the maximum influence value caused to voltage of medium-voltage side when switching on/off
capacitor once;

21) Daily gearshift times: the maximum that VQC shifts gears of each main transformer every day.
If the daily shifting times of a main transformer exceed this value, it will block the daily VQC
regulation of this main transformer. Generally the value is 10, and can also be set as necessary;

22) Daily switching times: the maximum that VQC makes switching to each capacitor bank every
day. If the daily switching times of a capacitor bank exceed this value, it will block the daily VQC
regulation of this capacitor bank. Generally the value is 10, and can also be set as necessary;

23) Remote metering confirmation time (s): it means the time required for confirming remote
metering when deciding VQC operation region, used to avoid fluctuation of remote metering data.
Generally the value is 30s;

24) Regulation interval (minute): the interval between any two regulations of a main transformer
and busbar group, including interval between main transformers, capacitors and between
capacitor and main transformer. The interval is suggested to above 5 minutes;
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25) Gearshifting interval of main transformer (minute): the interval between two regulations of a

main transformer and busbar group. If the main transformer regulation is required and the interval
time is not reached, the action will not be made temporarily. The interval is suggested to be 15
minutes;

26) Switching interval of capacitor (minute): the interval between two switchings of capacitor in a
main transformer and busbar group. If the capacitor switching is required and the interval time is
not reached, the action will not be made temporarily. The interval is suggested to be 15 minutes;

27) Reverse gearshifting interval (minute): the interval of reverse regulation of main transformer in
a main transformer and busbar group. It shall be bigger than gearshifting interval of main
transformer. The interval is suggested to be 20 minutes;

28) Reverse switching interval (minute): the interval between two switchings of capacitor in a
main transformer and busbar group. It shall be bigger than switching interval of capacitor. The
interval is suggested to be 20 minutes;

29) The minimum voltage variation on low-voltage side caused by gearshifting/switching: the
minimum voltage change on the low-voltage side of bus when regulating a gear of main
transformer tap or swiching a capacitor bank. If the voltage variation of bus before and after VQC
regulation (consecutively shift gear of main transformer for three times, and switch capacitor once)
is less than set value, it is considered that the bus regulation is failed, and it will block VQC
regulation of bus. It is mainly used to prevent constant VQC regulation due that the acquisition of
bus voltage is wrong;

30) The minimum voltage variation on medium-voltage side caused by gearshifting/switching: the
minimum voltage change on the medium-voltage side of bus when regulating a gear of main
transformer tap or swiching a capacitor bank. If the voltage variation of bus before and after VQC
regulation (consecutively shift gear of main transformer for three times, and switch capacitor once)
is less than set value, it is considered that the bus regulation is failed.

31) The minimum reactive variation caused by gearshifting/switching: the minimum reactive
change when regulating a gear of main transformer tap or swiching a capacitor bank. If the
reactive variation before and after VQC regulation (consecutively shift gear of main transformer for
three times, and switch capacitor once) is less than set value, it is considered that the bus
regulation is failed, and it will block VQC regulation of bus. It is mainly used to prevent constant
VQC regulation due that the acquisition of reactive power of main transformer is wrong;

32) Capacitor switching sequence: the sequence of cycled switching of capacitor. When the bus
has to switch capacitor bank, it will select switchable capacitors in switching sequence for
operation. If the number of capacitor is N, the first N capacitor shall be set only.

33) Is there medium-voltage side: main transformer has medium-voltage side or not. If there is
medium-voltage side but the voltage control is not required, it can be setto “None” ;

34) Medium-voltage side blocking low-voltage side: if the control policy adopted to met
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requirements of low-voltage side will cause over-voltage or under-voltage on medium-voltage side,
the device will select other control policies or will not have action;

35) Over-voltage threshold on medium-voltage side: if the bus voltage is more than this value, it
will block VQC regulation of bus;

36) Under-voltage threshold on medium-voltage side: if the bus voltage is less than this value, it
will block VQC regulation of bus;

37) Regulation of medium-voltage side: when the low-voltage side falls in normal range, the main
transformer tap can be regulated so that the medium-voltage side meets requirement;

38) Low/medium dropout blocking threshold: when the voltage difference of paralleled bus is
larger than this value, it will block VQC regulation of bus.

-

VqcCfgTool
File(F) Help(H)

Ttem Value |
i 1 Low voltage bus number z ‘
&g ¢ Power transformer number z \
E 3 Reactive criterion Pawer factor ‘
L E & Transformer tap mode Voltage up when tap up [
S 5 Realm type 9 realn ‘
= 6 Priority mode (reneral mode \
7 [:on;rcﬁ. poﬁcy i Voltage first ‘
8 Transformer parallel Locking plate Ho lLock [
9 30 lock i ‘
10 Zero-sequence overvoltage threshold of Low voltage side 3,000 [
11 OvervoLtage threshold of Lov voltage side 40,00 |
1Z |Lower voltage threshald of Low voltage side 30.000 \
13 Reactive Locking upper 30.000 \
14 Reactive Locking Lower -8.000 [
E The maximum changed value of voltage at Low voltage s--- 1.000 ‘
16 The maximum changed value of reactive at Low voltage --- Z.000 \
17 The maximum changed value of voltage at Low voltage s--- 1.000 \
18 'The maximum changed value of reactive at Low voltage -.- |Z.000 [
19 | The maximum changed value of voltage at middle voltag-.- 1.000 ‘
20 The maximun changed value of voltage at middle voltag--- Z.000 [
21 Adjusting times every day 20 \
27 Switching times every day 0 \
23 Hesurement confirmed time (s} 40 ‘
74 Adjusting interval (min) 1 [
75 Transformer adjusting interval (min) 1 \
76 Capacitor switching interval {min) 1 ‘

Figure 4.7.10 System Parameter Setting
» Configuration of manual setting of action strategy

When “control strategy” in system parameter is “manual setting”, the manual setting configuration
node of corresponding zone will display under operation strategy manual configuration nodes as
Figure 4.7.11:
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VqcCfgTool
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Figure 4.7.11 Configuration of Manual Setting of Operation Strategy
» Zone graph configuration

Zone graph parameters are all primary value. There are 48 groups. Each group corresponds to a
time range. User can set the ending time of time range of each group. The starting time is the
ending time of previous group as shown in Figure 4.7.11:

1) Voltage upper limit on low-voltage side (U+), voltage lower limit on low-voltage side (U-): it can
be self-defnied as necessary, but the maximum upper limit of voltage cannot exceed over-voltage
threshold of low-voltage side, and the minimum lower limit of voltage cannot be less than
under-voltage threshold of low-voltage side;

2) Cos-/Q+, Cos+/Q-: it refers to reactive crossing upper limit/power factor lower limit and
reactive crossing lower limit/power factor upper limit respectively. The upper limit of power factor
can be negative, indicating compensating reactive is allowed. If the reactive criterion is reactive, it
shall be consistent with the unit of reactive signal in the main transformer configuration;

3) Voltage upper limit on medium-voltage side (U+), voltage lower limit on medium-voltage side
(U-): it can be self-defnied as necessary, but the maximum upper limit of voltage cannot exceed
over-voltage threshold of medium-voltage side, and the minimum lower limit of voltage cannot be
less than under-voltage threshold of medium-voltage side;
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VqcCfgTool
File(F) Help(H)
=%
! Tten ] Value N
1 Name |Graphic 1
7 |start tine(hh, ,m) 00,00
3 End time(hh, . mm) 2k 00

Cos- 10.000
7 |cost \u 000

_9 vLower Limit of voltage at middle voltag--- 1Z0.000

10 Assisted upper Linit of voltage at Lo --- %H‘J. 500

_HATASS;S{EC!?LOW&T‘ Linit of voltage at Low --- ‘l 0. 200

12 Ass1sted ‘uppa- Limit of reactive \ 1.000

'_IZVTAssisted Lower Limit of reactive (0. 600

Figure 4.7.12 Zone Graph Configuration
» Low-voltage bus configuration

Bus configuration is started from bus 1. If there are N buses only, the parameter configuration of
bus 1~N is only required as Figure 4.7.13. Parallels caused by buscouple connecting among bus
and main transformer paralleling are called as bus paralleling.

1) Number of capacitor bank: the controllable actual capacitor banks on this bus;

2) Bus voltage: the actual record after dragging is the corresponding remote metering table ID of
remote metering signal of busbar voltage in SCADA system database configuration tool;

3) Zero-sequence voltage: the configuration is same to busbar voltage;

4) Buscouple CB: the actual record after dragging is the corresponding remote signal table 1D of
remote signal of buscouple CB in SCADA system database configuration tool;

5) Buscouple disconnector 1: the actual record after dragging is the corresponding remote signal
table ID of remote signal of buscouple disconnector 1 in SCADA system database configuration
tool;

6) Buscouple disconnector 2: the actual record after dragging is the corresponding remote signal
table ID of remote signal of buscouple disconnector 2 in SCADA system database configuration
tool;
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Figure 4.7.13 Bus Configuration
» Medium-voltage bus configuration

Bus configuration is started from bus 1. If there are N buses only, the parameter configuration of
bus 1~N is only required as Figure 4.7.14. Parallels caused by buscouple connecting among bus
and main transformer paralleling are called as bus paralleling.

1) Bus voltage: the actual record after dragging is the corresponding remote metering table 1D
ofremote signal of busbar voltage in SCADA system database configuration tool;

2) Buscouple CB: the actual record after dragging is the corresponding remote signal table ID of
remote signal of buscouple CB in SCADA system database configuration tool;

3) Buscouple disconnector 1: the actual record after dragging is the corresponding remote signal
table ID of remote signal of buscouple disconnector 1 in SCADA system database configuration
tool;

4) Buscouple disconnector 2: the actual record after dragging is the corresponding remote signal
table ID of remote signal of buscouple disconnector 2 in SCADA system database configuration
tool;
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Figure 4.7.14 Bus Configuration
» Transformer configuration

Transformer configuration is started from transformer 1. If there are N transformers only, the
parameter configuration of transformer 1~N is only required as Figure 4.7.15. If there is main
transformer operating on any bus section of medium-voltage side or low-voltage side of main
transformer and running in parallel by buscouple CB, it is called as main transformer in parallel.

1) Transformer current signal: the position of current flowing through transformer in remote
metering database (ID number);

2) Transformer gear signal: the position of telemetering quantity of transformer gear in remote
metering database (ID number);

3) Tap remote control signal: the position of corresponding remote regulating quantity of
transformer in remote control database (ID number);

4) There is medium-voltage side or not: the transformer has medium-voltage bus or not.

5) High, low and medium side CB signal of transformer: the position of high, low and medium
side CB as well as disconnector closing signal in remote signal database (ID number). The device
will judge the main transformer is operating or not according to high and low side transformer
signal. If the high or low side transformer signal is at opening position, it is considered that the
main transformer is out of operation, and the regulation of main transformer will be blocked.
medium side transformer signal is used to judge the medium-voltage side is operating or not. If the
medium side transformer signal is in opening position, the voltage on medium-voltage side will not
be regulated;

6) There is emergency stop or not: Yes/No. If the main transformer is not connected to
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emergency control contact, it shall select “No” . In this case, if the main transformer has

voltage-regulation and gear-shift, the emergency stop command will not be sent, so that other
switches will not be controlled incorrectly;

7) Number of branch: if there are two branches, and active, reactive and power factor are
respectively from two branches, then the number of branch will be 2. The device will calculate the
active, reactive and power factor of main transformer based on reactive and active power of two
branches. If the control targets to high side transformer reactive power or there is only a branch on
low-voltage side, then the number of branch will be 1;

8) Active 1, active 2, reactive 1, reactive 2, Cosl, Cos2 signal of main transformer: refer to the
number of remote metering quantity on two branches. If the branch number is 1, then the active 2,
reactive 2 and Cos2 signal of transformer cannot be set;

9) Action detection time: the time that the system detects position change of main transformer
after sending gearshift command. If the gear has no change within the time, it is considered that
the change of position is failed. If the position changes more than one gear, it is considered that
the gear is slipped. It is suggested that the time will be maximum time required for changing a
position on site plus a certain margin.

10) Lowest/highest position: the actual lowest/highest position of main transformer. It is a basiss
to judge the regulation of main transformer available or not;

11) Maximum/minimum operating current: the maximum operating current means the maximum
current on the high-voltage side of transformer. If the operating current of transformer exceeds this
value, it is considered to over-load, and it will block the VQC regulation of relevant main
transformer. The minimum operating current means the minimum current on the high-voltage side
of transformer. If the operating current of transformer is less than this value, it is considered to
under-load, and it will block the VQC regulation of relevant main transformer. Settings may be
self-defined as necessary.
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Figure 4.7.15 Transformer Configuration
» Capacitor Configuration

The capacitor to be configured will be numbered from 1 in the order of bus. The number will be the
sum of all busbar capacitors continuously, as shown in Figure 4.7.16:

CB signal of capacitor: the position of closing signal of corresponding CB of capacitor in the
remote signal database (ID number)

Remote control signal of capacitor: the position of remote control signal of corresponding CB of
capacitor in the remote control database (ID number)

Rules of capacitor switching-on:
1) If areactor can be removed, it shall disconnect reactor in priority;

2) Re-arrange the capacitor and reactor according to adequate capacity, small capacity and
capacity out-of-limit. Each line will be divided into three sub-lines;

3) Sequence the capacitor and reactor queue with adequate capacity, small capacity and
capacity out-of-limit based on daily switching times. Arrange the one with fewer switching in front,
and form a final queue;

4) In this case, there are six queues. Under the condition that the capacitor is not forcedly
switched on, find the first capacitor or reactor in the queue with adequate capacity and small
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capacity. Under the forced switching on/off condition, incorporate the queue with capacity
out-of-limit into options;

5) After the capacitor refuses action for the first time, if the operation condition is not changed,
this capacitor will be operated again until operation is refused.
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Figure 4.7.16 Capacitor Configuration
» Blocking remote signal configuration

Each object (system parameter, bus, main transformer, and capacitor) can be configured with 12
remote signals as blocking signal. Wherein, the blocking generated from first six signals will be
auto reset after returning, and the blocking generated from later six signal must be manually reset,
as shown in Figure 4.7.17:

1) Relative signal: the position of blocking signal in remote signal database (ID);

2) Blocking value: closing/opening position, referring to the state value when the blocking signal
has effect. Opening position means the signal is blocked at opening state; closing position means
the signal is blocked at closing state;

Description of blocking remote signal type:

1) Total blocking signal will block all VQC operations. Accident total signal can be served as total
blocking signal.

2) Bus blocking signal will block all VQC operations on the whole busbar. It is suggested to use
bus protection action signal, communication failure signal of bus & relative main transformer and
capacitor acquisition device as bus blocking signal.

3) Main transformer blocking signal will block the current main transformer or paralleled main
transformer. It is suggested to use disconnector closing position on both sides of main transformer
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switch, protective action signal of main transformer, local operation signal of remote regulating as

the blocking signal of main transformer.

4) Capacitor blocking signal will only block the current capacitor. It is suggested to use
disconnector closing position on both sides of capacitor CB, local/remote signal of capacitor switch
and protective action signal of capacitor as the blocking signal of capacitor bank.
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Figure 4.7.17 Blockign Remote Signal Configuration
» Control Switch Configuration

On this interface, the general VQC function can be switched on or off, and the VQC regulation of
single device can also be separately switched on or off. In the real-time operation, the device
on/off parameters will be written into database in real-time manner as shown in Figure 4.7.18:

r

VqcCfgTool
FileFy Help(H)

Item Yalue
1 VAL function
¢ Bun mode [pen Loop
31 Half-closed Loop 0ff
& Transformer 1 status 0f
5 Transformer ¢ status 0f
TR f  Transformer 3 status 0f
7 Capacitor | status 0f
% |Capacitor Z status 0Ff
9 Capacitor 3 status 0Ff
10 Capacitor & status 0ff

Figure 4.7.18 VQC Control Soft Switch

» Special configurations
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VQC switching on/off hard soft switch: selecting “Yes”, the hide items of “VQC switching on/off soft
switch signal” and “hard switch use mode” will pop up; selecting “No”, the above two options will
be hidden.

VQC switching on/off hard switch signal: the position of VQC switching on/off hard switch signal in
the remote signal database (database signal ID).

Hard switch use mode: if the hard switch is in normal mode, VQC module will decide VQC on/off
based on soft switch and hard switch. They have AND relationship. If any one is not switched on,
VQC will not make automatic control. Disconnection of hard switch will cause total blocking. If the
hard switch is in Shaoxing mode, the hide item of “Local/remote control switching signal” will
display;

Local/remote control switching signal: the position of local/remote control switching signal in the
remote signal database (database signal ID). If it is O, that is to say at local control state, VQC
switching on/off absolutely depends on hard switch state, and users cannot make remote
switching on/off. If the local/remote control switching state is 1, that is to say at remote control
state, the hard switch position has nothing to do with VQC switching on/off, and users can make
remote control of VQC state.

See details in Figure 4.7.19:
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Figure 4.7.19 VQC Control Switch
4.7.3.4 Monitoring system VQC graph configuration

Make configuraiton of VQC graph interface in the graph configuration tool in flexible manner. For
those VQCs configured to local database, the relevant information can be displayed on HMI, and
the configuraiton personnel can draw graphics according to actual demands:

Remote control: VQC on/off, main transformer capacitor on/off, open/close loop control, manual
blocking and clear remote control can be configured in normal way;

Remote signal and remote metering: various types of remote signal and remote metering
generated from VQC, including blocking information, nine-zone graph information and blocking
remote signal, can be configured on the interface. The blocking information and nine-zone graph
information of compoenents can be displayed by utilization of nine-zone graph element and
bitmap space.
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4.7.4 Setting value and parameter list

» System parameters

Table 4.7.10 System Parameters

Number of low-voltage busbar

Number of main transformer

Reactive power criteria

oReactive oPower factor

Main transformer tap position mode

oGear-up voltage-rising o Gear-down voltage-rising

Zone type

oNine-zone oFifteen-zone

oSeventeen-zone oShanghai Seventeen-zone

Priority mode

oCommon mode o Capacitor in priority

Control strategy

oConsider voltage only oConsider reactive only
oVoltage in priority oReactive in priority

oComprehensive consideration oManual setting

Paralleling blocking of main transformer

oNot block oBlock main transformer only

oBlock main transformer and capacitor

3U0 blocking on/off

oOn oOff

Zero-sequence over-voltage threshold on low-voltage
side (V)

Over-voltage threshold on low-voltage side (V)

Under-voltage threshold on low-voltage side (V)

Reactive power blocking upper limit (VA)

Reactive power blocking lower limit (VA)

Maximum voltage variation on low-voltage side when

the main transformer changes a tap position (AUu)

Maximum reactive power variation when the main

transformer changes a tap position (AQu)

Maximum voltage variation on low-voltage side when

the capacitor switches once (AUu)

Maximum reactive variation when the capacitor

switches once (AQu)

Maximum voltage variation on medium-voltage side

when the main transformer changes a tap position

Maximum voltage variation on medium-voltage side

when the capacitor switches once

Daily tap-shifting times

Daily switching times

Measurement confirmation time (s)

VQC regulation interval (minute)

Main transformer tap-shifting interval (minute)

Capacitor switching interval (minute)

Reverse tap-shifting interval (minute)

Reverse switching interval (minute)
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Minimum voltage variation on low-voltage side when

the main transformer changes a tap position

Minimum voltage variation on low-voltage side
when the capacitor switches once

Minimum voltage variation on medium-voltage side

when the main transformer changes a tap position

Minimum voltage variation on medium-voltage side

when the capacitor switches once

Mininum reactive changes due to gear shift

Minimum reactive changes due to switching

Capacitor closing sequence 1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16
1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16

Capacitor opening sequence

Is there medium-voltage side? oYes oNo

Medium-voltage blocking switch of low-voltage side oOn oOff
Over-voltage threshold on medium-voltage side (V)
Under-voltage threshold on medium-voltage side (V)

Regulating switch on medium-voltage side aOn oOff

Differential voltage blocking threshold on low-voltage
side (V)
Differential voltage blocking threshold on
medium-voltage side (V)
main transformer tap-shifting times for blocking

capactior action times for blocking

Refusal operation times of main transformer

Refusal operation times of capacitor

» Zone graph parameters
Table 4.7.11 Zone Graph Parameter

Starting time (hh: mm)

Ending time (hh: mm)

Voltage upper limit of low-voltage side U+

Voltage lower limit of low-voltage side U-
Cos-/Q+
Cos+/Q-
Voltage upper limit of medium-voltage side U+

Voltage lower limit of medium-voltage side U-

Auxiliary voltage upper limit of low-voltage side

Auxiliary voltage lower limit of low-voltage side

Auxiliary reactive power upper limit

Auxiliary reactive power lower limit

NOTICE!
48 time buckets of zone graph parameters can be set at most.
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» Busbar parameters

Table 4.7.12 Busbar Parameter

Number of capacitor bank

» Main transformer parameters

Table 4.7.13 Main Transformer Parameter

Is there medium-voltage side? oYes oNo
Is there 3/2 wiring? oYes oNo
Is there emergency stop? oYes oNo

Branch number

Maximum working current (over-load current)

Minimum working current (under-load current)

Lowest tap position

Highest tap position

Tap-shifting detection time (s)

» Capacitor parameter

Table 4.7.14 Capacitor Parameter

Setting measurement value of capacitor

Capacitor capacity

The capacitance is positive, and the reactance is

negative.

» Control switch

Table 4.7.15 Control Switch

VQC total on/off

oOn oOff

Working mode

oOpen loop oClosed loop

Semi-closed loop on/off oOn oOff
Main transformer on/off (main transformer 1~3) oOn oOff
Capacitor on/off (capacitor 1~16) oOn oOff
On-load voltage regulation of main transformer, and
capacitor comprehensive control (main transformer oOn oOff
1~2)
On-load voltage regulation auto control of main
transformer, capacitor disabled (main transformer oOn oOff
1~2)
On-load voltage regulation auto control of main
transformer, timed control of capacitor (main oOn oOff
transformer 1~2)
On-load voltage regulation manual control of main
transformer, timed control of capacitor (main oOn oOff

transformer 1~2)
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» Blocking signal

Table 4.7.16 Blocking Signal

SIN Blocking state value Blocking signal name
1 Closen Openo
2 Closen Openo
3 Closeo Openo
4 Closeo Openo
5 Closeo Openo
6 Closeo Openo
7 Closeo Openo
8 Closeo Openo
9 Closeo Openo
10 Closeo Openo
11 Closeo Openo
12 Closeo Openo

NOTICE!

Blocking signal shall be separately set against total blocking, each section of bus, each
main transformer and each capacitor bank. The first six signals are auto reset, and the
latter six signals are manual reset.

> Protective events

Monitoring host VQC has detailed VQC action record and pre-/post-regulation working condition
records. Event type codes are listed in following table.

Table 4.7.17 Protective Events

Action type ] Action type ]
Meaning Meaning
code code
170 Voltage regulation of 1# bus failed 171 1# main transformer tap-slipped
172 Voltage regulation of 2# bus failed 173 2# main transformer tap-slipped
174 Voltage regulation of 3# bus failed 175 3# main transformer tap-slipped
) ] Voltage regulation of 1#
176 Voltage regulation of 4# bus failed 177 ) ]
medium-voltage bus failed
Voltage regulation of 2# Voltage regulation of 3#
178 _ _ 179 _ _
medium-voltage bus failed medium-voltage bus failed
1# main transformer VQC refusal )
220 ) 221 1# main transformer VQC tap up
operation
297 1# main transformer VQC tap 923 2# main transformer VQC refusal
down operation
) 2# main transformer VQC tap
224 2# main transformer VQC tap up 225
down
3# main transformer VQC )
226 ) 227 3# main transformer VQC tap up
refusal operation
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3# main transformer VQC tap

1# capacitor VQC refusal

228 229 .
down operation
230 1# capacitor VQC close 231 1# capacitor VQC open
2# capacitor VQC refusal )
232 ] 233 2# capacitor VQC closed
operation
) 3# capacitor VQC refusal
234 2# capacitor VQC open 235 )
operation
236 3# capacitor VQC close 237 3# capacitor VQC open
4# capacitorVQC refusal )
180 ) 181 4# capacitor VQC close
operation
] 5# capacitor VQC refusal
182 4# capacitor VQC open 183 .
operation
184 5# capacitor VQC close 185 5# capacitor VQC open
6# capacitor VQC refusal )
186 ) 187 6# capacitor VQC close
operation
] 7# capacitor VQC refusal
188 6# capacitor VQC open 189 .
operation
190 7# capacitor VQC close 191 7# capacitor VQC open
8# capacitor VQC refusal )
192 ] 193 8# capacitor VQC close
operation
194 8# capacitor VQC open
Abnormal action of 1# main Abnormal action of 2# main
300 301
transformer transformer
Abnormal action of 3# main
302 303 Abnormal action of 1# capacitor
transformer
304 Abnormal action of 2# capacitor 305 Abnormal action of 3# capacitor
306 Abnormal action of 4# capacitor 307 Abnormal action of 5# capacitor
308 Abnormal action of 6# capacitor 309 Abnormal action of 7# capacitor
310 Abnormal action of 8# capacitor
9# capacitor VQC refusal )
195 . 196 9# capacitor VQC close
operation
] 10# capacitor VQC refusal
197 9# capacitor VQC open 198 )
operation
199 10# capacitor VQC close 200 10# capacitor VQC open
11# capacitor VQC refusal .
201 ] 202 11# capacitor VQC close
operation
_ 124# capacitor VQC refusal
203 11# capacitor VQC open 204 )
operation
205 12# capacitor VQC close 206 12# capacitor VQC open
13# capacitor VQC refusal .
207 ] 208 13# capacitor VQC close
operation
) 14+# capacitor VQC refusal
209 13# capacitor VQC open 210

operation
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211 14# capacitor VQC close 212 14# capacitor VQC open
15# capacitor VQC refusal )
213 ] 214 15# capacitor VQC close
operation

. 16# capacitor VQC refusal

215 15# capacitor VQC open 216 )
operation

217 16# capacitor VQC close 218 16# capacitor VQC open
311 Abnormal action of 9# capacitor 312 Abnormal action of 10# capacitor
313 Abnormal action of 11# capacitor 314 Abnormal action of 12# capacitor
315 Abnormal action of 13# capacitor 316 Abnormal action of 14# capacitor
317 Abnormal action of 15# capacitor 318 Abnormal action of 16# capacitor

4.7.5 Mode of connection

The following four connection modes apply to monitoring host VQC standard configuration
(adjustment can be made according to different demands of project):

ZB1

BUS1

ZB1 ZB2

BUS1 BUS2
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ZB1 ZB2 ZB3

BUS1 BUS2 BUS3

ZB1 ZB2 ZB3

DL1 DL4

BUS1 BUS2 BUS3 BUS4

Figure 4.7.20 Connection Mode for Standard Configuration

4.8 Alarm window application
4.8.1 Overview

Nowadays, all signals of devices in substation have been acquired by automation system. The
information is abundant in quantity, but no further processing is made. At present, there is a
common problem. After collection by monitoring system, all real-time data are displayed according
to time order. Hierarchical processing, analysis and optimization are not made to data. Various
types of signals have frequent actions. As the monitoring tasks are heavy for watchkeeper, some
important alarm signals may be omitted. As soon as there is a fault, it is not convenient for
watchkeeper to quickly monitor failure equipment, accurately judge fault and handle it timely,
directly leading to increased difficulty in power grid operation monitoring and increased quantity of
maintenance.

Based on abovereasons, PRS-7000 integrated monitoring system provides alarm window
application and history search function, signal screening by substations and bays, and signal
shielding by substations and bays, greatly making up for deficiencies due to different technical
levels of watchkeeper. Alarm signal can be processed by classification in the alarm window, and its
bay location can be found for comprehensive reasoning and analysis. Besides, the specific
analysis can be printed out and shall be able to be exported to pdf and/or excel file formats. The
synthetic information analysis and alarm window module of PRS-7000 integrated monitoring
system has important significance for reducing the workload of substation watchkeeper, improving
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fault/exception handling accuracy and rapidity, and safeguarding safe running of power grid.

Alarm window application can realize the following functions:

1) Alarm information classification and sequential display. Watchkeeper can judge the severity
level of alarm according to alarm information classification;

2) Make real-time analysis and judgment of rationality and accuracy of real-time data, and give
alarm for abnormal data timely;

3) Provide functions of screening signal and shielding signal by substationssubstations and bays,
and realize quick search of required information;

4) Provide history search interface to retrieve any historical information at any time.

5) Only one (1) alarm shall be shown for a point. An old message for a point shall be deleted
when a new alarm is generated for that point.

6) The time field shall flash for unacknowledged alarms

4.8.2 Main functions

4.8.2.1 Alarm classification

Alarm information is classified by types into SOE, COS, protection event, self-check event, VQC
event, sequential control record, command record, maintenance information, intelligent alarm
information etc.;

Alarm information is classified by significance into faultinformation, abnormal information,
change-of-state information, over-limit information and notification information.

Alarm information can be comprehensively displayed by classifications orlevels. Watchkeeper can
accurately judge the alarm severity based on alarm informationlevel, so as to fastly detect
abnormal message of power grid and provide faultpre-warning of power grid.

4.8.2.2 Alarm information display

Alarm signal can be labeled with alarm level according to the significance. Alarm information can
be screened and displayed by bays and substations. The historical alarm information can be
searched by substations, bays, devices and time.

The real-time display window of alarm information consists of several pages, at least including
SOE information, protection event information, change-of-state information, notification
information, over-limit information, maintenance information, intelligent alarm information,
sequential operation record, command record etc. Main tag pages of alarm window have
meanings as follows:

1) Timing sequence information: display all alarms according to time order.

2) Fault information: the signals of breaker tripping (including tripping not operated by manual),
protection device tripping & closing due to grid fault and device fault, as well as other signals
affecting safe operation of the whole substation. Such information is important and needs real-time
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monitoring and immediate handling.

3) Abnormal information: abnormal information is the alarm signal reflecting abnormal situation
of device and the signal affecting remote control operation of device, which directly threats grid
safety and device running and is important needing real-time monitoring and immediate handling.

4) Change-of-state information: change-of-state information refers to the message regarding
state change (closing, opening) of switching devices. Such information directly reflects the change
of operation mode of power grid, and is important needing real-time monitoring.

5) Noaotification information: notification information generally reflects the operationg condition
and state monitoring of devices in power grid, mainly including disconnector, earthing switch
position signal, tap position of transformer, and related signals in normal operation of device (i.e.
protection switch on/off, start signal and abrnomal disapperarance signal of protective device, fault
record and transceiver, measuring & control device local/remote signal etc.). Such kind of
information neesds regular query.

6) SOE: when the unconfirmed SOE events exist in the operating system, the annunciator will
blink. Clicking annunciator, the recent SOE events will be displayed.

7) COS: when the unconfirmed COS events exist in the operating system, the annunciator will
blink. Clicking annunciator, the recent COS events will be displayed.

8) Over-limit alarm: over-limit information reflects that some important measurement quantity
goes over alarm limit. Those important measurement quantities mainly include active power,
reactive power, current, voltage, oil temperature of transformer, section tidal current etc. It is
important information needing real-time monitoring and immediate handling.

9) Device self-check: when the unconfirmedself-check events exist in the operating system, the
annunciator will blink. Clicking annunciator, the recent slef-check events will be displayed.

10) Protection event: when the unconfirmed protection events exist in the operating system, the
annunciator will blink. Clicking annunciator, the recent protection events will be displayed.

11) System information: when the unconfirmed system events exist in the operating system, the
annunciator will blink. Clicking annunciator, the recent system events will be displayed.

12) Command information: record information of other operations in monitoring host. When the
uncompleted operation commands exist in the operating system, the annunciator will blink.
Clicking annunciator, the recent operation information will be displayed.

13) VQC information: when the unconfirmed VQC events exist in the operating system, the
annunciator will blink. Clicking annunciator, the recent VQC events will be displayed.

14) Sequential control information: mainly referring to sequential control records, including
single-step control information, whole sequential control information etc.

15) Maintenance information: after a device is in  “maintenance” state, all signals of this device
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will be displayed on maintenance page.

Alarm Window
Option

[#F Confirn Ll [@Delete all g Save @ Print g)\Historical Query g7 Set p @ Hide >»Tiwing Information--unconfirned maber, 3, total mmber, 3<¢¢

Status site Bay Type Dcur Tine Infarnatio WS LI
[ unconfi- 1D 11KY SUBSTATION  AlaraInol SysError 2017-11-29 21,45:07.000  Alarm window(glarnInfol) and server(lwj) in A network communications..- Select Stations
[ unconfi-- ICD 11y SUBSTATION Hwi1 Syskrror 2017-11-29 21,45, 06,000 Operator station(Hnit) and server(Lvi) in 4 netvork comunications r-- Select Bays
[ unconfi-- TCD {1k SUBSTATION Lwj SysError 2017-11-29 21,45, 04000 Server (Lvj) start successfully shield Stations
Shield Bays

Selected Stations

none

selected Fays

none

shielded Stations

none

Shielded Bays

none
) Tining Infornation | G accident | Eabnornal | [ varfable Bit | Q@"*"™ | QIS0E | GIC0S | G Over-Uinit larn | [iDevice Seli-checking | [ Protecting Event | g System Informatior «|p £ B

Figure 4.8.1 Main Interface of Alarm Window

4.8.2.3 Information query

In order to quickly search information and eliminate other irrelated interference factors, the
function of screening and shielding signals by substations and bays is provided. You can select
query of information by substations or bays in the index as shown in following figure:
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Alarm Window - o *

syuTiming Information--unconfivmed mumber, 7, total mmber, 7<<¢

Informatiaon _ g x

Select Bay | Select Stations

Bay List Selected Bay

Select Bays ‘

= Tay List ICD 11KV SUBSTATION-»#Z Incoming ; :
= IED 11KV SUBSTATION ICD 11KV SUBSTATION->#1 Incoming shield Stations
VI Bay .
LYFDT Shield Bays
Bushar| Selected Stations
gﬁ ICD 11KV SUBSTATION
#2 Incoming selected Bays
W ICD 11KV SUBSTATTON->#7 Tncoming
#e altermate
i Shielded Stations
#JI" RHE nane
43 RMG
#7 RHG shielded Bays
#1 RHG none
#7 hox-type
#1 hox-type
TH?
TH1
EgnceL 0K

Figure 4.8.2 Information Query Interface
Screen out the desired bay signals.
4.8.2.4 Information confirmation and deletion

Alarm window information can be confirmed here. After confirmation, a red flag will be labeledas
confirmed information. When an alarm is acknowledged, its visual representation shall no longer
flash. Confirmed information can also be deleted so as to greatly simplify information quanity as
shown in the following figure:

Alarm Window

Option
[« Comfirm ALL [ Delete all ‘:‘ Pause (] Save @Print L5} Historical Query @7 Set Up & Hide »Eysten Information--unconfirmed nunber, 7, fotal mmber, 5<<
Status Site Ohject Occur Time Information

[Jiuncondi--- ICD 11K¥ SUBSTATION DataGateVayh ZT-11-2% 21 46, 05,000 Data gateway(DataGateWayh) and server(lwi) connection failed

Dkunconﬁ--- ’IED 11KV SUBSTATION DataGateWayd ZM7-11-2% Z1; 46,05, 000 Data gateway(DatalateWayd) and server(lwj) connection failed

confirmed ‘ICD 11k¥ SUBSTATION ‘alarmInfoi 2017-11-29 71,45, 07. 000 alarm window{alarmInfold and server{lwi} in A network cowmunications---

confirmed ICD 11k¥ SUBSTATION Huil confirmed 2017-11-29 21,45, 06,000 Operator station(Mmit) and server{lwi} in 4 network communications re.-

confirmed ICD 11KV SUBSTATION Llwi ZOT-11-2% 2145 04, 000 server (lwi) start successfully

Figure 4.8.3 Alarm Information Confirmation and Deletion
4.8.2.5 History query in time order

Clicking the history information query button in the title bar of alarm window, the previous historical
information can be searched. Not only the alarm information can be searched, the measurement
or electric quantity saved by sampling can also besearched. It provides powerful evidence for
previous problems and is also very convenient for user:
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Alarm Window

lete ALl ':' Pause ' Save Q.,Print ‘L\\Historical Ouery g Set Op @ Hide »w>System Information--uncongirmed mumber, 0, total mumber, 5<<<
e Ohject Occur Time \ Information

ESTF. ‘ Historical Information Browsing | = o x
BSTE
| Save database ' Save file @,Fﬂ'ﬂt o Settings n Exit § G Ouery & il Previous page L il Hext page - Save template »
BSTE =
ESTE Station | Bay | Equipment | Datetime | Mw‘LLw‘secundsl alarm type alarm Level |ALarm cont Index I
| Please set gquery parameters
BSTS Time settings
' start time |[f/Z0/17 9,49 PH
End time [11/29/17 9.49 PH
Muery mode
v alarm Leve Alarm type Fuzzy quer:
o Selected alarm level, =
[ accident
O abnormal
O Variable Bit
notify
O
1 Over-Limit X
Select settings
Select station
Select bay
select equipment
Select device
o Selected stations -
Al stations
4 » -

A Ol medad e

L Alarm information | ) Sawpling information

Figure 4.8.4 History Query in Chronological Order
4.8.2.6 Alarm window setting

Personalized setting of alarm window can be made, including font size and styles etc. Besides, the
displayed color of alarm information can also be set according to different types of alarm
information. Audio alarm and voice alarm can also be set for different informations. In addition, the
relevant information can be printed according to time.
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@,Pﬂ'nt Q Historical Ouery < Hide »»»System Information--unconfirmed number, [, total 1
cour \‘ AlarmWindow Para Setting

EN7-11-2% Z1: 4 personalized settings | Display settings | Sound settings | Print settings

207-11-29 21 & automatic popup window, Enable

ZM7-11-2% 21,4 Imconfirmed alarm dynamic display, Enable

Z07-11-29 Z1. 4 Font type, FZ5ongTi 2

Z017-11-29 Z1.4  Font size, 11 =
Sort, Descending hy time =
Pause refresh self recovery time{minute) 3 =

EanceL 0K

Figure 4.8.5 Alarm Window Parameter Setting

4.9 Description of fault analysis software
4.9.1 Overview

Monitoring host of PRS-7000 integrated monitoring system realizes fault record callingfunction.
The called fault record will be saved under the path of /PRS7000/bin/61850wave in local system.

Acquisition of fault record data: when the protection operates and recording completes, the
monitoring host will send signals based on recording, and call the fault record data in triggered way.
Patrol inspection can also be used to call record list information of protection device at fixed time.
When the new record is detected, it will call the newly-generated recording data.

4.9.2 Analysis function

Various protections in substation have great responsibilities. Either failure in operation or
mis-operation will lead to serious consequence or severe fault. Microcomputer protection device
generally provides auxiliary functions, such as event record, fault record etc. These information
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will record the startup, operationand reset of protection units, as well as sampling data in a period
time, so as to analyze the action behavior of protectionunits after accidents, find causes and
specify the fault responsibility.

PRS-7000 integrated monitoring system has integrated recording view and analysis function, by
which the fault recording file can be viewed in waveform conveniently, and the problem can be
detected in timely manner.

4.9.2.1 Software function

Waveform display: analyze the recording data; display the waveform of analog channel and
switching channel in sequence in the same window, with horizontal direction as time axis and
vertical direction as amplitude axis. Support for recording data display. At default display mode, the
horizontal and vertical display scale of waveform shall be appropriate. When the waveforms are
many and long, the vertical and horizontal scrolling is available. The waveform and names of
channels will be respectively displayed in different colors by phases.

Instantaneous value display: if users click different horizontal axis position in waveform window,
the time and value of signal quanity of each channel at corresponding position will be displayed.

Zoom-in/zoom-out: the waveform curve and horizontal/vertical direction can be zoomed-in or
zoomed-out. With this function, the local waveform can be specifically observed.

4.9.2.2 Software instructions
» Waveform display

Open the program, click “maintenance” icon on console, and select “recording analysis tool” in the
dialog box. Left click it to open it:

+ Five-preventic=

Sign Model
— htdata_show
Database:kenniya s

faultanalyse

S 5

@ 23 %

Figure 4.9.1 Open recording analysis tool

pm_client i

Click “File—Open” or ~ icon on the toolbar to open the recording file tree as shown in Figure
4.9.2.
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- X

Wave Analysis Toolset
cvﬁ}ﬂﬁ Flle(F) Edit(E) View(V) Analysis(A] Window(W) Help(l)
Ci@A @ RREERAEGH  §eE

Figure 4.9.2 Starting Interface of Recording File Analysis Tool

If the recording file is actively called by protection engineer station, it will be displayed in
61860wave folder by bays and devices. If the recording file is called by protection management
substation, it will be displayed in comtrade folder by bays and devices. The opening interface of

recording file is shown as Figure 4.9.3.
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e s

Opan Wave Filo

ﬂ ]
'#7  J home vl.03wufang resource data 61850wave

Location: [ RS713ADAGC_RCD.&5.20170727.142109_163 f.dat

Places MName v | Size Maodified

Q search B PRS713ADAGC_RCD_85_20170727_142109_163_.. 120.4kB 27/07/17

& Recently Used
& root

I3 File System
=T ppy Disk

£l Doc

D Music

£ Picture

£ video

L Download

= COMTRADEFILE +

Cancel Open

Figure 4.9.3 Open recording file

Double click the waveform file to display and open it. If the waveform file is large, you have to wait
for a while. The waveform file is shown as Figure 4.9.4.
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] Wave Analysis Toolset - [CL1111_LD1 8 20141112 093954 570] - x
Fle(f) EditE) View(V) Analysis(A) Window(W) Help(L) -8 x

B ERRES 3RO ¢

[0.03]

[-0.03]

[-0.08]

[-0.01]

[-0.0t]

[-0.00]

[-0.00]

Trigger Line: 2014-11-12 09:39:54.570 Line B: 2014-11-12 09:3%:54.570 Line C: 2014-11-12 09:39:54.736 Delta: 166ms OK!

Figure 4.9.4 Reading Interface of Recording File
To exit from current waveform and view other waveforms, click “File-Open” again for operation.
» Instantaneous value display

Clicking waveform window, the instantaneous value of all waveforms at the clicking position will be
displayed as Figure 4.9.5.

SI2 ST ARSI AL I N 0N I R X e

Figure 4.9.5 Display All Instantaneous Values

» Zoom-in and zoom-out
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-

P ) e oee . . .
Click * * icon in the toolbar to make zoom-in/zoom-out of curve horizontally and

vertically as shown in Figure 4.9.6 and Figure 4.9.7.

Mok o oM S SRR el a2l Sl gt LR ) 2 gl )

Figure 4.9.7 Longitudinal Magnification of Curve
» Print

Clicking “file” in the menu bar, and selecting printer setting in the dropdown list, the dialog box of
“waveform print setting” will pop up, where the analog quantity and state quantity for printing,
printing range, color and direction can be selected. Besides, the printer can also be set as shown
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in Figure 4.9.8.

Wave Print Settings

Analogue Channel Range Color Direction
o Analogue Channel Zone Print ¢ Full Colour *' Landscape
= < Al ' Black Whit Portrait
O-la
e ' Option Preview
-1
2ric ' Time Scale
3-Ua -
4-Ub v Name Zone
5-Uc o Title
6-Ux v Timestamp
State Channel Margin ————
¥ state Channel Left Margin 20
1-100-Wigs 8 W% " Right Margin 20
2‘101@1?3&?&' Bottom Margin 20
3-102-HERPIN
4-103-HERPIA Top Margin 20
5-104-HERIPINN
< entm— Y Print Preview ‘inter Setting Print OK Cancel

Figure 4.9.8 Waveform Print Setting

Selecting the analog or state quanity to be printed and clicking “printer setting”, the dialog box for

printer setting will pop up as shohwn in Figure 4.9.9.

Printer

Name:

Location:

Type:

Options >>

Output file: ' /root/print.pdf

Print

Print to File (PDF) v | | Properties

Cancel Print

Figure 4.9.9 Printer Setting

If the printer has been connected correctly, the default configuration will be used. Click “Print” to
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make printing directly. The printing effect is shown as Figure 4.9.10. If preview is
Preview” can be selected from printer setting window.

|z Print Preview

Hext Prev Single/Tu

T § End WL

XX

4.9.3 Security mechanism
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Figure 4.9.10 Preview of Printing Effect

required, “Print

PRS-7000 integrated monitoring system provides strict security mechanism for signal reset,

setting modification, setting zone switching in the relay protection and fault information
management module.

Operator and scrutineer must have different and corresponding rights, and shall operate with
password checking. In addition, operating time, operation obeject, operating type, operator,
scrutineer and operating result will be fully recorded and saved into historical database to review
responsibilities. Besides, every login will have time limit. As soon as time up, the user will
automatically log out. Limit time cal be set.
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5 Installation

5.1 Installation steps

Double click on the application software to configure it by default throughout the entire process
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5.2 Configuration Check

After restoring the relevant configuration, check whether the configuration tools are opened

normally, and check whether the following configurations are normal, to ensure that the database
configuration is correct after the upgrade.
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6 Common Configuration Maintenance

The section of common configuration maintenance provides handling methods of frequently asked
questions and some problem solutions, and aims at providing convenience for system maintainers.
Detailed information is shown in below:

6.1 How to Add New bays?

6.1.1 Database Backup

When modifying any database of the operating stations, the database should be backuped to
prevent from errors of modification. With the backup information, the database will be restored at
any time. Meanwhile, it is also the basic operational quality of power system maintainers.

1) Creat a new folder under the root directory and name it as “database backup”; for example,
under the home route of linux system, click the right button->new folder, and name it as “database
backup”:

< | > || [ home database |

Name v Size Type
® Recent Name Size TYyp

@ Home Bl database 1item Folder

\_‘ diaodushunkong.sql 86.1 MB Text

[@ Desktoo

Figure 6.1.1 New Folder under Root Directory

Then double click the left mouse button to open the database backup folder, click the right
button->new folder and name it with “year-month-date” as per the modification time of the day. For
example:

L > E | home | database

® Recent _ Name * Size Type
o e = 52017-11-13 Oitams  Foldar
[m Desktop

Figure 6.1.2 Name the New Folder

2) Click “configuration icon” on consolesonsole and select “database maintenance tools”:
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basiccfgtools

gatewaycfgtool
graphcfgtool

elementeditor

vgccfgtool
seqctrlcfgtool

stationcfgtool

dbManager
A ™ 2% X7

Figure 6.1.3 Database Maintenance Tools

Click the left mouse button and the dialog box of database maintenance tools will pop up:

E Database Maintenance Tool - m] X

Database Help

e

Database Host List & X Database name Database type Station name
~ Database Host List
v MysaL
127.001
101101251
10.1.101.75
101101124
10.1.10182
v ORACLE
127.0.0
101101251 b
10110175

angelasp config database Nova construo de sudestao Luongo

Figure 6.1.4 Open Database Maintenance Tools

Click the left mouse button to select 127.0.0.1(MySQL), then click the right button->open.

B Database Maintenance Tool

Database Help

&

Database Host List 8 x Database name Database type
~ Database Host List
~ MysaL
127.0.0.1
0110125 :
1001 7e = OPE Ctrl+0
10.1.101.1; & Impdtrt Database
10.1.101.8; @ Delete Server Ctrl+D
~ ORACLE
127.0.01
10.1.101.251
10.1.101.75

angelasp config database Nova construo de suc

Figure 6.1.5 Open Database

The dialog for entering password will pop up.
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B

&

Databaze Host List

v Database Host List
v MysaL
127.0.0.1
10.1.101.251
10.1.101.75
10.1.101.124
10.1.101.82
~ ORACLE
127.0.0.1
10.1.101.251
10.1.101.75

angelasp

Database name Datak

config database

B Password

Fleaze input admini strator’ s password:

? X

Canecel

Figure 6.1.6 Dialog Box for Inputting Password

After entering the password of prs7000.sunri, click Yes and the drop-down box under
127.0.0.1(MySQL) with all database imported from database maintenance tools will pop up.

B Database Maintenance Tool

Dstabase  Help

0

Database Host List 8 x

>

~ Database Host List
~ MysQL
v 127.0.01
iangela
angelasp

baoxin

capolo

futong
kamailong
luche

maonan
nanfang
nanfanglvye
pedreira

piv
prs7000base103
prs7000bf
prs7000cfg
prs7000cp!
prs7000encfg
prs7000his
prs7000hisbase103
prs7000sp
prs7000taxtang
pubian

rengiu

angela

Database name

config database

Database type Station name

Angola Sao Pedro Substation

Figure 6.1.7 Interface of Imported Database

Click the left mouse button to select the database of the machine, then click the right

button->export database.
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Database Help
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Datshaze Host List & x

Database name Database type Station name
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angelasp & Databiase Import

Database Export

baoxin &
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Figure 6.1.8 Export Database

The dialog box requiring for saving will pop up. Select the new route: /home/database
backup/2017-11-13 and click “Save”.

B

&

| B select Directory X
Database Host List g X
v Database Host List « v 4 « src » application > hmi » v & E"hmi r
an N
v
MysaL mm v EETEs =- @
v 127.0.01
=8k = =k el

51850wave debug 201 "
canolo fAHEEM & ass I
futong 2 hmi release 201 4
kamailong lubo & res 201 4
luohe r—— & src 201 4
machan = &) ui 2019/5/2
nanfang - = wlz 5
nanfanglvye
pedreira I |res
piv : :
prs7000base103 MR B
prs7000bf
prs7000cig

Figure 6.1.9 Selection of Database Exporting Route

When the blank reminding column under the maintenance tool displays “order execution is over”, it
means that configuration database has been successfully exported:

B Database Maintenance Tool

|
]
X

Database  Help

ae

Database Hest List 8 x

Database name Database type Station name

>

v Database Host List
v MysaL
v 127001

angela

capolo config database Angola Capolo Substation

angslasp
bacxin

capolo

futong

ap

Output Messaze Window -

Begin to export database sapelo
Command exacution complats!

Figure 6.1.10 Database is Successfully Exported

At this time, find the route of previous new folder and open it, then we will see the ceshi.sql file is
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stored under the route:

<[> || @[ home | miEESL 201711413 |\ ([
© BAfERN ==
X Home U
ceshi.sgl
B #m|
vl A0
& BR

Figure 6.1.11 Exported Databae File
This is the configuration database that we just backuped.

3) Backup the historical database in the same way. As shown in below, backup ceshihis.sqgl and
finish the backup process:

< > || @ home | RS | 2017-11413 | Q
© ERAFAR 2 2
ihi ar H u u
[ ceshihis ome ceshi.sql ceshihis.sql

m #E

gi%%ﬁﬁceshi IR
& ER

B HMBE ceshihis

SITRE O
~ F#
dd BR

Figure 6.1.12 Exported Database and Historical Database Files

Remarks: Differences between the configuration database and the historical database are
explained as below. Whenprogramed, configuration database and historical database are
seprated and also corresponding. The most distinct difference can be seen from the naming rules.
Name of historical database = configuration database name +his. Detailed information is as shown
in the following figure:
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B Database Maintenance Tool
Database Help

e

Databasze Host List & x Database name
v Database Host List
~ MysaL
v 127.001

angela

angelasp

lngelesp ]
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futong

kamailong

luohe

magnan

nanfang

nanfangliye

config database

Database type

Station name

Nova construo de sudestao Luongo

Figure 6.1.13 Differences between Database and Historical Database

A completed database backup means to backup configuration database and historical database

into our local catalog.

6.1.2 Modification of Graph Configuration

1) Click “configuration icon” on the consoleconsole and select “graph configuration™:

basiccfgtools

gatewaycfgtool

graphcfgtool

Log-in dialogof graph configuration tool will pop up:

vgccfgtool

elementeditor

seqctricfgtool
stationcfgtool

' dbManager
A ™ =
@& 23 X

Figure 6.1.14 Select Graph Configuration Tools

Db Server

DbName

User

Password

Figure 6.1.15 Log-in Graph Configuration Tools

Database server: Machine name, which means the server name;

Select Database

huyc

cygsunri

O Nk % ¥ X

Ok

Login : Graph Cfgtool

Cancel
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Database: Name of configuration database;

User: User name;
Password: Password of the corresponding user;

2) EnterEnter the user name and password to enter the interface of graph configuration tools:

Graph Cfgtool - x

File Edit Tool Element Window gelpl

DE =2 XO 6B B & & @ @ = ] = & & B ©® P Ol
" /2 Q/ TaH m=wm@GHE. B omm owve e = @ 9 mm e B] [ [@ simsunv 14 ~ S
{Graph Element Browser P® DS EvSUBSTATION Page Browser I

Graph Element List Page Types
+ State Grid

+ Southern Power Grid

Main wiring diagram
Index diagram
Index diagram
Functional diagram
Branch Wiring diagram
11kv AH10

Page Browser | Equip Browser

Graph Element Preview ®

Element Preview Area

¥ |Properties Browser | Graph Element Preview

Graph Element. Graph Template..

2017-11-29 19:48:36

Figure 6.1.16 Interface of Graph Configuration Tools
It mainly includes 7 parts:

e Menu bar: Each menu of the menu bar has an option of drop-down box for realizing functions
of saving and previewing, etc.;

e Tool bar: All graphing tools can be selected in the tool bar;

e Metafile browser: For the selection area of the primary equipment which have been put into
storage, metafile can be directly dragged into the graphing area;

e Graphing area: The ultimate graphing display area. Arbitrary metafile combination of primary
equipment can be performed in this area;

e  Graph paper browser/equipment browser: Graph paper browser and equipment browser can
be randomly switched. Graph paper browser displays all graphical interfaces. Double click the
left mouse button to switch among graphical interfaces; Equipment browser includes bays of
main transformers and various voltage classes of substation, primary equipment and
secondary equipment of bays, and configuration information of network nodes, etc;

e Bay template browser: It provides some frequently used bay templates, which can be directly
utilized;

e Property browser/metafile browser: Property browser and metafile browser can be randomly
switched. Property browser displays property information of certain primary equipment in the
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graphing area; metafile browser displays layer information of certain primary equipment;

@ @ @ SimSun v |14

Equip Browser

Stations

ICD 11kV SUBSTATION
Transformers

Voltages

-1 OkV

Public Bay

- | New Bay I
Page

Delete Voltage

Select Items At The Same Voltage
The blockdiagram of bay information will pop up:

Figure 6.1.17 Interface of Create New Bays

Bay Infomation

Site:

Fewli—built power plant
Voltage Lewel:

x
-
1000)k¥ -
Bay Hame: |Ba],r :I: |
Bay Tupe: Defanlt bayr
Deseription: |

Figure 6.1.18 Bay Information Interface

PRS-7000

3) Click the right button->equipment browser. Select the appropriate voltage class in the
is as shown in the following figure:

drow-down options of voltage class. Click the right button->create a new bay. Detailed information
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Substation and voltage class are confirmed. Manually enter the bay name, such as “999 test bay”.
Common options of the bay types can be selected in the drow-down box. Here we can select the
“feeder outgoing line bay”. Description means the introduction to the bay and is generally the
same with the bay name. In the current situation, the description is “999 test bay”. Deatailed
information is as shown in the following figure:

Bay Infomation ? >
Site: Fewly—bnilt power plant -
Yoltage Level: | 1000kY -
Bay Hame: |1E|EIEIK'.I’_H=anshan_Ba}r |
Bay Tvpe: Transformer -
Deseription: |General |

3 G

Figure 6.1.19 Filling Bay Information

Afterwards, click “confirm” button to creat “999 test bay” under voltage class of 35kV with
corresponding primary equipment and secondary equipment:
Equip Browser 3]
1 + #4 RMG
+ #1 Altermate
+ $#2 Altermate

+ #1 Incoming

+ #2 Incoming
+ PT1

+ PT2

+ Busbarl

+ CYFDJ

& 999TestBay

Primary equipment

Secondary equipment

- Net nodes

Page Browser \ Equip Browser ]

Figure 6.1.20 Create New Bays under the Corresponding Voltage Class

4) Select the graph paper browser, then select the main wiring diagram in graph types, double
click the drop-down options of the main wiring diagram to display the main wiring diagram of the
overall substation:
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Graph Cfgtool - x
v Help
B & & = o = Ul = F I & © Y 7 ek
& D L | Bus oco Hll Gy N .12 & EE AVC AGC Y = @ @ = B] 2] (U] simsun)v 14 » - o »
ICD 11kV SUBSTATION Index diagram z Page Browser ex

l Page Types I

Main wiring diagram
ICD 11kV SUBSTATION

Index diagram

[CD 11kV SUBSTATION

Index diagram
Functional diagram
Branch Wiring diagram

11lkv AH10

11lkv AH11

11lkv AH12

11lkv AH13

1lkv AH14

11lkv AH15

Page Browser | Equip Browser

®
3]

Graph Element Preview

Element Preview Area

Properties Browser | Graph Element Preview

Figure 6.1.21 Main Wiring Diagram

5) Find the position of the new bay as per the main electric wiring diagram and confirm the
primary equipment in the new bay. For example, “999 test bay” is on the letter | with one switch,
one handcart and one earthing knife-switch. Then it is on the left side of the graph configuration
tool. Find the corresponding metafile in the metafile browser and drag it to the corresponding
position of main wiring diagram:

B Graph Cigtoal - X
fle [it Tool Element Window Help

hE® X0«
T

=
i

Sl s oo o

Graph Elenent Browser g x Hewly-built power plant %] Equip Browser &8 x
v Graph Element List " ||V Stations
v State Grid v Newly-built power plant
~ Breaker Transformers
switch v Voltages
~ Disconnector v okv
Knife gate Public Bay
. Single knife open v 1000kV

1000KV_Nanshan Bay
~ Net nodes

" Three-knife apen
Three-station knif...

" Double knife open yuyangwin6d

~ Groundstub Alarminfol

Temporary ground Hmil v
v Two-volume transformer Page Browser  Equip Browser

Two-turn autotra.. Properties Browser 3

Two-valume trans...

Two-volume trans... Item Value

Two-volume trans... 1 Site Newly-built pou

Two-valume trans... 2 Veltage 1000k

Transfarmer station 3 Bay 1000KY_Hanshan |
v .

Three- \mh\umatr‘ansiun.. 4 Fame Single knife op)
Three-volume tra... 5 Desoription Tsolation knife
Three-volume tra... B

6 Serial Humber 1
v Generator s & .
tat
Alternator . :; N B L
D generator ) S?n number position Eight
“ Capacitor 9 Width 14
Capacitance 10 Height o
~

Reactor < >

Split reactance v v
Graph Elementt* Graph Templaters Properties Brow* Graph Element Preve:
GraphID: 1 Equip ID: 1 2019-05-29 20:24:24

Figure 6.1.22 Metafile Browser
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6) Click the switch button in metafile list with the left mouse button and drag the switch icon to
the corresponding position of the graphing area. Then the dialog box of “equipment information”

will pop up:

DE® XOB 4« B & 8 = ¢
e 25l il ol

Graph Element Browser g X Hewly—bu

~ Graph Element List A
v State Grid

~ Disconnector N
Knife gate i
Single knife open

" Three-knife open
Three-station knif...
Double knife open

~ GroundStub
Temporary ground

~ Two-volume transformer
Two-turn autotra...
Two-volume trans...
Two-volume trans...
Two-volume trans...
Two-volume trans...

Transformer station

Figure 6.1.23 Creat Primary Equipment

Substation: It displays the substation that the equipment belongs to. Normally it is set by default;

Voltage: Select the voltage class of the equipment. As the voltage class of the new 999 bay bay is
110kV, we need to select 110kV;

Select bays: Select the bays of the equipment. In the current situation, we need to select 999 test

bay;

Equipment name: Enter as per names on the electric diagram. For example, we can enter 999

switch;

Equipment voltage: It means the voltage class of electrified equipment. In the current situation, it is

110kV;

Description: It describes types of primary equipment;

Equipment number: The unique number of the primary equipment on the main electric wiring

diagram;

Detailed information is as shown in the following figure:

PRS-7000
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Equip Information

Site: ICD 11kV SUBSTATION v

Bay Voltage: 10kV

Bay: 999TestBay

Equip Name: 999breaker

Equip Voltage: 10kV

Description: circuit breaker

Serial Number: 2999

OK Cancel

Figure 6.1.24 Information of New Primary Equipment

After verification, click the confirm button and an actual switch icon will be displayed on the
position which is originally used to place switch. The color of the icon is confirmed in accordance
with electric standards after selecting voltage clasee:

| & 2 & & @ o = U = FE 6

i P E T o @ H . o o B
18 | ' : %2
ICD 11kV SUBSTATION ; Index diagram &

ICD 11kV SUBSTATION

JAH12 AHLO IAHB

Figure 6.1.25 Creation of Primary Equipment is Finished

Click the swtich with the left mouse button and the corresponding properties will be displayed in
the propery browser at the bottom right of graph configuration tools:
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Properties Browser 5]
ltem Value
1 Rotate 0
2 Related Equip 99Sbreaker

3 Show Serial Number Yes
4 Serial number position Right
5 Bay 999TestBay

Properties Browser | Graph Element Preview
L J

Figure 6.1.26 Property Browser
Rotation angle: It means the rotation angle of the primary equipment;
Associated equipment: It means name of the equipment;
Display number: Select No, then the number of primary equipment will not be displayed;
Number position: Positions of up, down, left and right can be selected;
Bay: It means the belonging bay;

Select the left metafile browser to check the metafile status of the switch: In the following figure,
one can see that the switch belongs to the four-state equipment.
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Graph Element Preview @ &

¢ StateO Statel State2 State3

Properties Browser | Graph Element Preview

Figure 6.1.27Metafile Browser
Remarks:

e If the breaker name is wrong, double click the breaker with the left mouse button and the
dialog box for modifying name will pop up. Click confirm button after modification:

GraphCfgTool

name:999%breaker
please input new name:

Figure 6.1.28 Rename Primary Equipment

e Size of breaker is adjustable. Click the left mouse button to select the small rectangle on the
bottom right of switch to adjust its size;
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File Edit Tool Element Window Help

DE® XOBv & & @

AN TR T P
F X

Graph Element Browser

Hewly—t

~ Graph Element List ~
¥ State Grid

“ Breaker
switch

v Disconnector
Knife gate
Single knife open

. Three-knife open

Three-station knif...

Double knife open

Figure 6.1.29 Adjust Size of Primary Equipment

7) Successively add the handcart, earthing knife-switch and AC outgoing line with the above
mentioned method. Detailed information is as shown in the following figure:

Figure 6.1.30 Adding Primary Equipment is Finished
It means all the primary equipment added in the 999 test bay;

8) Select the connecting line (the straight line with small circles on both ends) in the tool bar on
top left corner of the graph configuration tools. After moving the mouse to the corresponding
position, there will be relevant illustrations about tools in the tool bar being displayed.
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DE & XD <« B & 8 = # = | = B E < & ® *

’ ¢
k/—’O/IT i 2 EH o mGHE. .o B =@ Y
Graph Element Browser @ ® ICD 11kV SUBSTATION | Index diagram ¢

Figure 6.1.31 Tool Bar lllustration

Connect the primary equipment with connecting lines. For example, connecting the outgoing line
and handcart with a connecting line. Click the connecting line with left mouse button and move the
mouse to the connection point, and then a red attachment point will be displayed.

Figure 6.1.32 Starting Point of Primary Equipment Connection Line

Then move the mouse to the attachment point of handcart and a red point will be displayed:
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Figure 6.1.33 Ending Point of Primary Equipment Connection Line

Click the left mouse button and the outgoing line and handcart will be connected.

Figure 6.1.34 Primary Equipment is Sussefully Connected

All primary equipments are connected with the connection lines. Adopt the same method to
connect all the primary equipments. Then a completed new bay graph will be displayed on the
main connection diagram. Detailed information is as shown in the following figure:
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Figure 6.1.35 Graphing of New Bay is Finished

9) Click the “breaker” icon with the left mouse button. Then click the right mouse button and a
box will be displayed:

Select Items At The Same Bay
Select Items At The Same Voltage

Modify Bay Equip Info

new Bay Page J

new Bay Page By Page

Figure 6.1.36 Generate Detailed Drawing of Bay on Basis of Primary Equipment

After clicking the button of “generate detailed drawing of the bay”, a dialog box of “graphics
parameter configuration” will pop up:
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Page Parameter Config

Page Name: 999TestBay

Width: 1920 _ | Height: 1080 5
Layer Count: 4 v
Page Type:

v YK Allow v YT Allow

v’ Ground YT Allow

Layer One Layer Two
Layer Third Layer Four
OK Cancel

Figure 6.1.37 Graphics Parameter Configuration

After clicking the “confirm” button, a detailed drawing of 999 test bay will be automatically
generated which includes all primary equipment of the bay. Detailed information is as shown in the
following figure:
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ICD 11kV SUBSTATION ¥ 999TestBay Page Browser 4
Page Types

999TestBay Main wiring diagram

ICD 11KV SUBSTATION

Index diagram

Index diagram

Functional diagram

Branch Wiring diagram

11lkv AH10

11kv AH11

11kv AH12

11kv AH13

1lkv AH14

11kv AH15

11kv AH16

11kv AH2
999TestBay

A Page Browser | Equip Browser
Figure 6.1.38 Generation of Bay Detailed Drawing is Finished

10) All open graph lists will be displayed in the graphing area. Detailed information is as shown in
the following figure:

: 7 D | Bus o0 BN » l- -1 S E Ve AGC Y = @
9| ICD 11kV SUBSTATION 3¢ 999TestBay Pac

999TestBay

Figure 6.1.39 Graph List

Left-click the “main wiring diagram” button to return to the interface of main wiring diagram.
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~== — == — - — - _— e [ 11 s § ~— — &

; £ e
Py b ESE= Bus o.c0 ' M - 1 - EEm AV AGC = e @

15 ’ ICD 11kV SUBSTATION 3¢ ‘ 999 TestBay

ICD 11kV SUBSTATION

Figure 6.1.40 Main Wiring Diagram

11) Click the “interlinking (P)” in tool bar with the left mouse button. Then click the left mouse
button under the new bay graph to draw a rectangle. Then click the left mouse button to have it
relased. Detailed information is as shown in the following figure:
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Window Help

D < B & & = # = W E B E&E ¢ & &
'E Io”‘ | B oooo i @5 IH .2 B mm awve oacc B
@ ® | |cD I'1kV SUBSTATION ¥ 999TestBay

ICD 11kV SUBSTATION

Figure 6.1.41 Interlinking Figure of Added Bay

Click the rectangle which was just finished and click the button of “connection interface” in the
property browser. A drop-down box will pop up. Then select the newly created “999 test bay”:

Item Value
1 Rotate o
7 LinkPage | | 11kv AH1O
3 Compose Signal ID List
4 Display Text

11kw AHL1Z
11kw AH11
11kw AH1Z3
11kw AH1 4
11kv AHL1S
11kwv AHL1GE
11kw AHZ2

Index diagram

Properties Browser | Graph ELREEERET{FIE |

Figure 6.1.42 Interface Association of Bay Interlinking Metafile

Then the text of “999 test bay” will be displayed on the interlinking metafile. It will establish the
association relationship between the extension diagram and interlinking metafile. While operating,
click the interlinking metafile to directly access the sub-interface of “999 test bay”:
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000TestBa

Figure 6.1.43 Graphing of Bay Interlinking Metafile

At present, all works on the mian wiring diagram have been finished. Click the “save” button on top
left corner to save all modifications (it is suggested to save after finishing each step, then save all
information after finishing the overall process):

File Edit Tool Element Window Help

DNE S XD B A B & 8 & o = Il = B
S /Save.@O/T ‘W | Bus o0 M 5[-| o | =

Graph Element Browser 2® 999TestBay ) | ICD 11kV SUBSTATION
Graph Element List

- State Grid

t| Southern Power Grid

t

Figure 6.1.44 Save Modifications

After clicking the “save” button, a dialog box of “check associated information” will pop up. Click
“No”™

Check Relation Imformation

Check All The Relation Imformation Or NOT?

Figure 6.1.45 Ceck Associated Information
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Then a dialog box of “save” will pop up. Click “confirm”:

Save

dbdata save ok

Figure 6.1.46 Save Database

Click the “X” button on top right coner of the “graph paper configuration tools” to close the graph
paper configuration tools.

6.1.3 Modification of Basic Configuration Tools

1) Click “configuration icon” on the console and select “database configuration”:

basiccfgtools

A

gatewaycfgtool
graphcfgtool

elementeditor

vqccfgtool
seqctrlcfgtool

stationcfgtool

dbManager
A m. |
® ==X

Figure 6.1.47 Database Configuration Selection

Click “database configuration” with the left mouse button and a dialog box of “log in: basic
configuration tools” will pop up:
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Select Database
Login : Basic Cfgtool
Db Server by c v
DbMame
User
Password
Ok Cancel

Figure 6.1.48 Log in Database Configuration
Database server: Machine name, which means the server name;
Database: Name of configuration database;
User: User name;

Password: Password of the corresponding user;

2) Enter the user name and password to enter the interface of configuration tools:

CfgTool

File Edit View Check Tools Config Help |

= 1 —~ 3
CEEREE )

Navigation Tree ®
Name Value

+ System Information Configure
+ User Manager Configure 1 Project Name ICD 11KV SUBSTATION
+ NetNode Configure 2 First Service Date 2016-12-20
5 -nihiccel Gonhgute 3 Main Fault Signal of The Statien Mot configure
+ Station Configure
= Inputs 4 Status of Remote Control of SCADA Mot configure

Alarm System Parameter 5 Frequency Signal of HMI Not configure

el 6 Signal of HMI Panell Not configure

Over Limit Plans

5 7 Signal of HMI Panel2 Not configure

+ Five-prevention

Sign Model 8 Status of Remote Control Signal of... Mot configure

CVT Config o e e e DO
+ AlarmDirect System

L |
Qutput Message Window
Occur Time Type Message Level

Database:kenniya@huyc User:a Edit status: Offline (Dose not allow to release)

Figure 6.1.49 Introduction of Database Configuration Interface

@

2017-11-29 20:25:40

e Menu bar: Move the mouse to the menu bar and the corresponding application will be

displayed. Then click and select the application;

e Tool bar: Move the mouse to the tools and the cooresponding application will be displayed.

Click the left mouse button to select.

PRS-7000
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¢ Navigation tree: All applications of configuration tools are included in the navigation tree. See

detailed information in Chapter3;
e System parameter: Default content after accessing the configuration tools;
e Display the current log-in user and configuration database;
e System time: It displays the current machine time;

3) Click navigation tree--->configuration of secondary equipment template. Click the “+” icon on
the right side with the left mouse button and all imported templates of the station will be displayed:

_
CfgTool
File Edit View Check Tools Config Help
R =l o 0
Navigation Tree ()
; ID Name Sequence No. 2If Check C
+ System Information Configure
+ User Manager Configure ‘l 1 vac 2 6400
+ NetNode Configure 2 2 WUFANG 1 0
| &8 Unit Model Configure 3 3 SHUNKONG 1 0
VQC ‘
WUFANG 4 4 HECHENGSIGNAL ¥ 0
SHUNKONG 5 5 XDL 2 6400
HECHENGSIGNAL 6 6 DANXIANGCVT 2 6400
XDL ‘
DANXIANGCVT 77 & SANXIANGCVT 2 6400
SANXIANGCVT 8 9 JISUANLIANG 1 0
JISUANLIANG <
ISA358GAV3212103EN l Models
|
ISA367G5A103V321CX
ISA367GV3225A1031611... Output Message Window
ISA381GC5A103V321CX Occur Time Type Message Level
IEC103PRS7741DB
ISA367GV3225A103EN
SFRDIANBIAOL
CYFD
+ Station Configure
+ Inputs
Alarm System Parameter

Figure 6.1.50 Secondary Equipment Configuration

Click the right mouse button on the “secondary equipment templatec onfiguration” and a choice
box will be displayed:
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Navigation Tree

+ System Information Configure
+ User Manager Configure

+ NetNode Configure

@ Unit Model Configure

11
\]2 2

- =

If the new bay equipment is 103 communication, select “import 103 template file (*.tx)”;

vac
WUFANG

Import Scd File (*.SCD)
Import lcd File (*.1CD)

SHUNKONG

Open 103 model file (*.txt)

HECHENGSI
XDL
DANXIANGC.-,

Alter [ED Name

Clear Scd information

SANXIANGCVT

Il o

Figure 6.1.51 Import 103 Template

If the new bay equipment is 61850 communication, select “impot Scd file (*.SCD)” or “import ICD

file (*.ICDY”;

Taking the 103 template of “999 new bay” as an example, select “import 103 template file (*.tx)”
and the choice box of “import 103 equipment template file” will pop up:

Import 103 model file(s)
File Edit View Check Tools Config H pem [—
‘ i~ B |7 || home
0o HS “a
Navigation Tree ® Location: |999.txt
+ System Information Configure ’ g
+| User Manager Configure 1 T | Places Name v  Size Modified
+/ NetNode Configure 2 2 | | Qsearch Bvi.03 14/06/17
& Unit Model Configure 3 13 1 ® Recently Used £ v1.03debian 15/07/17
Yela E
. v1.03wufan 24/07/17
WUFANG 4 (4 root ) 9
SHUNKONG 5 5 Bagktop EJv1.03_ED2 07/06/17
HECHENGS IGNAL 6 6 | |@Fiesystem EJjva2.10 15/08/17
XDL 1
; [J v2.10ddshunkon 28/08/17
DANXIANGCVT 7 7 | &Frloppy Disk 9
8 9| ) FJv2.10NEW 31/08/17
SANXIANGCVT | i
JISUANLIANG ll< ! =5 EJv2.10SHvVQC 16/11/17
ISA358GAV3212103EN Models| |~ S —
ISA367G5A103V321CX B : Eeit
ISA367GV3225A1031611... || OutputM | #3% Bv211 06/11/17
ISA381GC5A103V321CX Occur T B F# £ EBvac 16/11/17
IEC103PRS7741DB ‘
B 999.txt 38.6 kB Thursday
ISA367GV3225A103EN :
SFRDIANBIAO1 | myModel.txt 1.3kB 13/11/17
CYFDJ + t
2 T
+I Station Configure X
+ Inputs z . p
Alarm System Parameter a0ce RER

Figure 6.1.52103 Template Selection

Select the template file under the corresponding route, click to open it, and the “999” template will
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be impoted in the drop-down menu of “secondary equipment template configuration”.

Navigation Tree

+ System Information Configure

+ User Manager Configure

+ NetNode Configure

I—.Unit Model Configure |
vac
WUFANG
SHUNKONG
HECHENGS IGNAL
XDL
DANXIANGCVT
SANXIANGCVT
JISUANLIANG
ISA358GAV3212103EN
ISA367G5A103V321CX

ISA367GV3225A1031611...

ISA381GC5A103V321CX
IEC103PRS7741D8B
ISA367GV3225A103EN
SFRDIANBIAO1

N

200 | N[O WD

=2
-t

O¢

Figure 6.1.53 Importation of 103 Template is Finished

4) Click navigation tree

----- >substation configuration----->secondary equipment configuration.

Click the right mouse button and a choice box will pop up:
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Navigation Tree

+ System Information Configure |

+

+

+

 EER

-+

User Manager Configure 1
NetNode Configure \ 2
Unit Model Configure ' 3
Station Conﬁgure| I

- ICD 11kV SUBSTATION i

+ Voltz

Batch generate script files

Pow¢ A

Time Sync l ?

Dual Terminal ‘ 8
Inputs |
R e i nS e -

Figure 6.1.54 Create Seondary Equipment

A“unit configuration dialog box” will pop up after selecting the “creat secondary equipment”:

Unit Dialog
Basic Configuration Di Property oK
Unit name L
Cancel
Logic node 'Not Configure v Net A IP Net A Port | 0
Sequence (124 Net B IP Net B Port | O
Unit model Not Configure v Net C IP Net C Port | O
Bay Common Bay ¥, Connection mode |TCF
Operation Property Protocol znari etheric 103
o Recovery Address 0.0
¥ Modifing setting value Net A running stat |Not Configure
™ Reading setting value Net B runnint stati |Not Configure il
o Retrieving over lilimited log Net C runnint stat |Not Configure e
¥ Retrieving measure value AppID Multicast
Multicast Addres: [01.0C,CD.01.00.01| APPID1 0x0000
Current setting zon Not Configure Clear
Multicast Addres: [01,0C.CD.01.01.01| APPID2 0x0000
Reconvery control |Not Configure Clear
Wave
Check status sigan Not Configure Clear ;
| Enable retrieve wave
NeCdistatus ot Connglre Eleal Retrieve wave finished signal 'Not Configure Clear
Net B statues Not Configure Clear
Linkage
Net C status Not Configure Protocol Not Configure
Figure 6.1.55 Configuration Dialog Box of Secondary Equipment
a, Among all the basic properties:
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e Unit name: It means the name of secondary equipment. In the current situation, we should fill
in “35kV feeder protection and measurement equipment ISA-999” according to standards

(voltage class+function+equipment name);

e Logical node: Select the logical node of secondary equipment. In case of direct
communication with monitoring host, select “server”; in case of oursourcing equipment, select
“protocol converter” or “DataGateWay”. In the current situation, we assume it as the direct
communication with monitoring host and select “server”;

¢ Internal node sequence: Automatically distributed by program;

e Unit template: The matching equipment template of secondary equipment. In the current
situation, it means the previously imported “999” template;

e Bay: Select the belonging bay of secondary equipment, that is to say, “999 test bay”;

b, Operational property: Select all by default;
¢, Among all the direct connection properties:

e AB networks are mutual standby: If the station is equipped with AB dual networks, then select
it; if the station is in unit, then don’t select it;

e Anetwork IP: Fill in the IP distributed to the equipment, such as 222.111.112.99;
e Anetwork port: Always fill in 2420
e Connection type: Select TCP;

e Communication protocol: Select according to per actual conditions. In case of 103
communication equipment, select “Shenzhen Nari Ethernet 103 protocol”;

e Communication address: Fill in the last two number of A network IP. In the current situation, fill
in 112.99;

¢ Related remote signal for A/B networks: Automatical correlation without filling in;
d, AppID and multicast:
e  Multicast address 1/2; no need to fill in;

e APPID1/2: Fill in the last two numbers as the last number of A network IP. In the current
situation, it is 0x0099;

e, Record: No need to fill in;
f, Hitchedcommunication equipment: No need to fill in;
g, Current setting zone and setting items: Automatically filling in, and no need to fill in manually;

5) Click “confirm” button after finishing the overall process. Then click the secondary equipment
to check the corresponding signals of remote signal, measurement, remote control and regulating
(all signals in the default template will be automatically imported);
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—— - > . -
Navigation Tree ®
e ID Name MMS Variable Name quipment Affiliate quipment Typ: Attribute Subtype Division Ratio Unit
BR86 1 3796 la 1a(92) Sample | 341.166... |1.00000 A
BRe7 2 3797 Ib 1b(93) Sample | 341.166... [1.00000 A
B®R88 3 3798 Ic Ic(94) Sample || 341.166.. 1.00000 A
BR89
LN 4 3799 Ua Ua(95) Sample U 17.05833 '1.00000  kV
BRI 5 3800 Ub Ub(96) Sample U 17.05833 1.00000 kv
B2 6 3801 Uc Uc(97) Sample U 17.05833 |1.00000  kV
BR3
dianbiao94 7 3802 310 310(98) Sample || 1705.83... |1.00000 A
I 8 3803 Uab Uab(99) Sample U 17.05833 1.00000 kV
+ Voltage
PowerTransformer Remote Measurement | Remote Signal | Remote Pulse = Remote Control | YS
L —
Time Sync
Dual Terminal Output Message Window
+ Inputs Occur Time Type Message Level

Figure 6.1.56 Signals of Telemetering, Remote Signal, Remote Control and Regulating of the Secondary
Equipment

6) Inthe remote signal list:

Modify signal names as per the electric installation drawing. For example, remote signal 01 refers
to the switch position, remote signal 02 refers to the handcart position, remore signal 03 refers to
the earthing knife-switch position, etc;

Modification of signal properties. Signal properties of all primary equipment must be selected as
equipment status, that is to say, click the right mouse button—>edit. Select equipment status in the
pop-up choice box;

fix Na Name Variable sint sint' it nen Point Type Subtype Alarm Level Attribute Signal Type Return "
2 TA/TV_Cfg_Coefficient_Err - Event General Signal Not Config... | Sample Single Re
3 Line_Vol_Phase_Cfg_Err - Event General Signal Not Config... | Sample Single Re
4 Power_Cacu_Para_Err - Event General Signal Not Config... | Sample Single R¢
5 Tap_Meas_Para_Err Event General Signal Not Config... | Sample Single Re
6 Telemeter_DC_Para_Err Event General Signal Not Config... | Sample Single Re¢
| % Trans_Winding_Mode_Para... Event General Signal Not Config... | Sample Single Re¢

8 Spare3 ! Event General Signal Not Config... | Sample Single R¢ |

Remote Measurement | Remote Signal | Remote Pulse | Remote Control | YS

Figure 6.1.57 Configuration of Secondary Equipment Remote Signaling Property

7) Then select remote control property. Modify the remote control hame as per the electric
installation drawing of secondary equipment. For example, set the remote openl outlet /remot
close 1 outlet as remot switch control:
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ID Name Jipment Affilial State Signal Control Type MI
1 550 K1 Not Configure KI09 YCB CLOSED[ID=4319] General Con... YK1(48)
2 551 K2 General Con... YK2(49)
Remote Measurement = Remote Signal | Remote Pulse | Remote Control ||YS
Figure 6.1.58 Modification of Remote Controlling Name
8) Click navigation tree------ >yoltage class------ >35kV and select the new “999 test bay”. Select

“switch/disconnecting link” option (display the primary equipment of all new bays in graph tools).

Detailed information is as shown in the following figure:

r
CfgTool T
File Edit View Check Tools Config Help
[~ = H :4 O\ o
?avlgat\on Tree @®
o - D Equipment Name  1ti-Misoperation S Remote Signal Measurement temote Contrc quipment Typ: »r Host Identifi thing Identifica sration Monitor ck S
ISA367GV3225A1031611...
ISA381GC5A103V321CX 122 999Breaker 22 KI14 ES CL... Not configure Not configure DD 7] NO NO
IEC103PRS7741DB 223 |999s5¢C 23 KI11 WORK... Not configure |Not configure SC FE NO NO
I5A30/CV322 3A103EN 324 999DZ 24 K109 YCB C Not configure | YK1[ID=444] KG Fx NO NO
SFRDIANBIAO1
CYFDJ
ISA359GAV3225A103
999

- Station Configure

-/ 1CD 11kV SUBSTATION
+ Unit Configure

= Vottaée

+ Zero Voltage Level

™1

™2

#1 box-type
#2 box-type
#1 RMG

#2 RMG

#3 RMG

999TestB: .

estBay
Breaker/disconnector| | Bus | Ac Line Segment | Shunt Compensator | Seris Compensator
"

#1 Altermate

Figure 6.1.59 Primary Equipment Selection

Associate remote position signal of each equipment. Click the remote position signal of switch and
a property window will pop up:
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1 |Right DockWidget &

[»] Equipment Name  ti=Misoperation ! Remote Signal Measurement !emote Contrc quipment Typ ir Host ||
11

I ignal Unit
22 99%Breaker 22 Not configure |iNot conngure |Not configure |DD 7]
N

S\gnal Name D

| Breaker/disconnector | Bus | Ac Line Segment | Shunt Compensator | Seris Compensator

Figure 6.1.60 Selection of Primary Equipment Remote Position Signal

Click the property window to display drop-down box of secondary equipment. Select the added
“35kV feeder protection and measurement equipment ISA-999” and the remote signal of
properties of all selected “equipment status” will be displayed:

Right DockWidget 3
Signal Unit
999 v

YX5Signal Source

Signal Name ¥
1 KI09 YCB CLOSED 1255
2| KI11 WORKING POSITION 1257

3 KIL4 5C CLOSED 1260

Figure 6.1.61 Display Remote Signling of Primary Equipment

Click the left mouse button to select signals. Click the signal and drag it to the remote position
signal box to automatically associate primary equipment and remote signals:
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Right DockWidget 3]
D Equipment Name  iti-Misoperation S Remote Signal Measurement lemote Contrc quipment Typ: or Host
| Signal Unit
122 999Breaker 27 ({OERTS: YoM Not configure  YK1[ID=388] DD 7]
| 999 il
2 [23 Ho0SE 23 KI11 WORK... |[Not com Not configure  5C FFr
3 24 |999DZ 24 KI14 SC CL... Not configure Not con KG Fx YXSignal Source
~ Signal Name 1D

; * K102 YCB CLOSED 1255 ‘

2 KI11 WORKING POSITION (1257

3 KI14 SC CLOSED 1260

Figure 6.1.62 Associaion of Primary Equipment and Remote Position Signaling

9) Click the save button on top left corner and a choice box will pop up. Click confirm button to
save the modifications (it is suggested to save once after finishing each step):

CfgTool

File Edit View Check Tools Config Help
= T o3 T
= & % 0

PN

Navigation Tree ;
= : | Notify Equipment Name  1ti-Misoperation S Remote Signal Measurement lemote Con
dianbiao92
dianbiz093 B9Breaker 22 Q1R {e-ReY N ot configure | YK1[ID=38!
dianbiao94 ok p9SC 23 KI11 WORK... |Not configure Not configu
293 9DZ 24 KI14 SC CL... Not configure Not configu
- Voltage

Figure 6.1.63 Save Configuration

When the pop-up progress bar of data saving reaches 100%, the data is saved successfully;

VT 2 6400 Unknown

32121.. |X bsaving " nown

103v3... |1 Saving data to database... POWn

225A1... |1 nown

225A1... |1 = ,___,_;'10wn
Figure 6.1.64 Save Data

Then the save button will turn to gray and all information will be saved. Detailed information is as
shown in the following figure:

e Edit View Check Tools Config Help
v D L H R/ O\ e

— ~

Figure 6.1.65 Save Data in Progress

10) So far, all works about basic configuration tools have been finished. Click the “X” button on top
right corner and select “Yes (Y)” in the pop-up dialog box to exit configuration tools.
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Exit

/\ Exit Configuration Tool? Configure Version

4

MNo ies

Figure 6.1.66 Exit Configuration Tools

6.1.4 Once-Again Modification on Graph Configuration

Open the graph configuration tools in accordance with the method metioned in 5.1.2.1 (detailed
steps have been illustrated in previous chapters, so there will be no more detailed description
here); graph paper browser-----> sub diagram, open “999 test bay”. Detailed information is as
shown in the following figure:

Graph Cfgtool =
File Edit Tool Element Window Help
DE® XO® & 8 & o = W ¢
" /00 T & H ~m=om@GHE . | o ave e B e @ e Em e B] [ [@© simSunv 14 -

Page Browser @ 6

Graph Element List 11kv AH11
State Grid 11kv AH12

Southern Power Grid 999TestBay 11kv AH13
11kv AH14
11kv AH1S
11kv AH16
11kv AH2

999TestBay

Page Browser | Equip Browser

11
Tl
=
G4
G
¥

0
o
&
3

I

&
®

Graph Element Browser B | 999TestBay

Graph Element Preview B®

Element Preview Area

Graph Element... | Graph Template... ¥ | Properties Browser | Graph Element Preview

2017-11-29 20:53:17

Figure 6.1.67 Open New Bay Interface

It can be seen that there is only one automatically generated detail drawing of the primary
equipment in the graphing area without any information about the associated soft switchs, handles,
measurement or alarm windows. Further perfection in steps is shown in the following paragraphs:

1) Add measurement information as required. Click the right mouse button in the blank of

graphing area and a choice window will pop up:
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Figure 6.1.68 Increment Measurement

Add Graph Area
Add Control Area

Add Equipment Area

Add State Area
Add Alarm Area

Add Sequence Device Area

Add Measure Area

Show Sign Link

Click and select “increment measurement” with the left mouse button and a database dialog box

will pop up:
[ Data Identify data type yc v Bay 999TestBay
Name ID
999TestBay 1 318
ProtectDevice999
| 2 (319
a
b 3 |320
Ic 4 321
Ua 5 322
Ub
Uc 6 (323
310 7 324
Uab 8 325
Ubc
Uea 9 326
3U0 10
Pa 11
Pb
12
13

Figure 6.1.69 Selection of Increment Measurement

Data type: Telemetering;

Bay: Select the new bay

. In the current situation, select “999 test bay”;

DataTableDlg
v | Title  table title decimal | 2
bay device

999TestBay ProtectDevice... la
999TestBay ProtectDevice... 'Ib
999TestBay ProtectDevice... |Ic
999TestBay ProtectDevice... Ua
999TestBay ProtectDevice... Ub
999TestBay ProtectDevice... 'Uc
999TestBay ProtectDevice... 310
999TestBay ProtectDevice... 'Uab
999TestBay ProtectDevice... 'Ubc

name

Multi Table

desc

Uc

310
Uab
Ubc

ok

unit

cancel
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Title: Double click to have it modified. In the current situation, modify it as measurement quantity;

Decimalnumber: Fill in as required,;
Name: Name all measurement signals of new bays;

Drag the necessary measurement quantity to the right table. Click “confirm” button to automatically
create a measurement table. Detailed information is as shown in the following figure:

Figure 6.1.70 Create Measurement Quantity Table

2) Add the information about annunciator as required. Click the right mouse button in the blank
of graphing area and a choice window will pop up:

Add Graph Area

Add Control Area
Add Equipment Area
Add State Area

Add Alarm Area

Add Sequence Device Area

Add Measure Area

Show Sign Link

Figure 6.1.71 Add Annunciator
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Click and select “ annunciator” and a database dialog box will pop up:

Bay |999TestBay

DataTableDlg

¥ | Column |1

>

MName

Service/KIOS
Ext_Close/KI06
KI07

KI0& REMOTE
K109 YCB CLOSED
KI10

KI11 WORKING POSITION
K112

KI13 SPRING UNCHARGED
K114 ES CLOSED
KI15

K116

KI17

Ki1g

Ki1e

KI20

Fault_Signal
AR_Ready

UFLS _Soft_Switch
UVLS _Soft_Switch
AR_Soft_Switch

FTOLAT e

Bay: Select the new bay. In the current situation, select “999 test bay”;

Column number: It means the configuration of

situation, set it as 2;

D bay device name

Figure 6.1.72 Annunciator Signal Selection

cancel

annunciator column number. In the current

Remote signal in the left signal list can be dragged into the right table one by one. Or one can click
one signal and then press shift button to drag multiple signals to the right side. Detailed
information is as shown in the following figure:

222

PRS-7000



CYG

Common Configuration Maintenance

Bay 999TestBay

MName
Service/KI05
Ext_Close/KI06
Klo7
KI08 REMOTE
KI09 YCB CLOSED
KI10

DataTableDlg

v | Column |1

D bay device name

KI11 WORKING POSITION

Ki12

KI13 SPRING UNCHARGED

KIL4 ES CLOSED
KI15

K16

Ki7

Ki1g

Ki1g

KI20

Fault_Signal

AR _Ready

UFLS _Soft_Switch

UVLS _Soft_Switch

AR_Soft_Switch

TR AT A

Figure 6.1.73 Batch Selection of Annunciator Signals

Click confirm button to create the annunciator table:

ok

cancel

Figure 6.1.74 Creation of Annunciator is Finished

Select text button in the tool bar,

PRS-7000
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K D «

J/E i @
= Text 'r

Figure 6.1.75 Text Selection

Click the left mouse button in the blank of graphing area to drag a rectangle, and a typeface will be
displayed,

DE S KOBes B & 2 5@ | 6@ ® 2 Ohm.

x /= 1O/ TueH rmewm@E.: B v acc B = @ e @ == s 2B (3 Y el % -
Graph Element Browser 3 Hewly—built power plant Index diagram ] Fage Browser & X
 Graph Element List ~ || ¥ Page Types

v Sate Grid ¥ Site primary equip diagram

~ Breaker Newly-built power plant
switch Main wiring diagram
v Disconnector ¥ Index diagram
Knife gate Index diagram
" Single knife open Functional diagram
" Three-knife open Branch Wiring diagram
Three-station knif..
Double knife open
~ GroundStub
Temporary ground
~ Two-volume transformer Equip Browser
ﬂﬂﬂﬂﬂ 8 X

Two-turn autotra...
Twe-velume trans...
Tweo-velume trans... Item  Value
Two-velume trans...
Two-volume trans...

1 Rotate 0
2 Text text

Transformer station 3 isTitle o

~ Three-volume transfor.

Thraawhima tra

Figure 6.1.76 Text writing

Double click to pop up a dialog box of text property so as to modify it into any desired descriptions.
For example, it can be modified as “ annunciator”. Text arrangement mode can also be adjusted

into horizontal and vertical arrangement:

Dialog
TextEditor
Text alarm area
TextDirection
*) Horizontal Vertical
OK Cancel

Figure 6.1.77 Configuration of Text Property
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After clicking confirm button, the original text will turn to “ annunciator”:

Window Help
2 & = =7 of = ]

File Edit Tool Element

hE S XODDB s
“/_} O/T iGp_B_“‘“*W-‘.I_
g x Fewly—bnilt power plant

Graph Element Browser
“ Graph Element List A
v State Grid

v Breaker
switch

r

Fower Svstem

¥ Disconnector
Knife gate
. Single knife open
. Three-knife open

Figure 6.1.78 writing is completed
Click the text with the left mouse button and drag it to the newly added annunciator list or any

position. Detailed information is as shown in the following figure:

alarm area
]
(
(

Figure 6.1.79 Text Adition is Successfully Finished

3) Add the net communication status display of equipment as required: Select the net metafile in
“net communication status display ”, press the left mouse button and drag it to the blank of

graphing area on the right side:
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00

B oco @ O ¥

1 A

999TestBay

AGC

Figure 6.1.80 Status Display Selection of Net Access Port Communication

Click the icon. Click the “remote signal quantity.measured value” of associated signals in the
property browser on bottom right corner, and a signal choice box will pop up:

Page Browser @ ®
Signal Select 11kv AH11
11lkv AH12
Signal Type: |Digital signal 11kv AH13
Site: ICD 11kV SUBSTATION 11kv AH14
11kv AH15
. Q
Bay: 999TestBay \. 1w AH1G
Unit ProtectDevice999 . 11kv AH2
Signal List . Page Browser | Equip Browser
DC-45_6 ! Properties Browser @ &
DC-45_7 N
DC-45_8 . Item - Value
- R ERSRE Digital signal.Real value
key words
Parameter: 'Real value
oK Cancel

Figure 6.1.81 Display Signal Association of Internet Access Port Communication

226

PRS-7000



CYG Common Configuration Maintenance

e Signal type: Remote signal

e  Substation: Default
e Bay: Select the new bay. In the current situation, select “999 test bay”;

e Equipment:The belonging equipment of the remote signal. In the current situation, select
“35kV feeder protection and measurement equipment ISA-9997;

e Measure point: It means the detailed signal names. Select “A network channel failure”; in case
of B network, select “B network channel failure”;

Click confirm button to finish the association works of the added equipment and signals. Then add
texts on right side of icon to provide detailed descriptions (there will be no more detailed
information about how to add texts). Detailed information is as shown in the following figure:

ICD 11kV SUBSTATION

I .

Figure 6.1.82 Create Status Display of Network Access Port Communication
NOTICE!

There is a shortcut to automatically create status information of network access port. In
the blank of graphing area, click the right mouse button---->add equipment quantity.
Click the left mouse button to display the following figure:

A

35KV IR LR 3 BISA-999

Figure 6.1.83 Automatic Creation of Network Access Port Communication
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4) Add status information about control handles, soft switchs and signal lights. Click the blank

space with the right mouse button--->add status quantity, and a block diagram of “data table dialog
box” will pop up:

Signal Table Config - m] b3

Hordll G | ~| title [table title definll mutil table [J

Fablic Bay . D bay name unit name signal name

bay

A

signal list
~ Computational signal secondary .
Vm1(1)
Vm2(2)
Ym3(3)
Yma(4)
Vms(5)
Ym6(6) e
Ym7(7)
Ym8(8)
Vmo(@)
Ym10(10)
Ym11(11)
Ym12(12)
Vm13(13)
Vm14(14)
Ym15(15)
Ym16(16)
Ym17(17)
Ym18(18)
Ym19(19)
Ym20(20)
Ym21(21)
Ym22(22)
Ym23(23)
Vm24(24)
Vm25(25)
Ym26(26) v

oW oo =

Figure 6.1.84 Add Signals of Status Quantity

e Display type: Status information can be selected, for example, control handles and switchs,
etc;

e Bay: Select new bay. In the current situation, select “999 test bay”;
e Name:All remote signal information;

In case of selecting the handle as display type and signal name as remote signal 06, it means the
handle is associated with remote signal 06 to realize correspondence of metafile status and signal
status. Detailed information is as shown in the following figure:
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Be Great Cur Blk AR

YX01

YX02

YX03

YX04

Figure 6.1.85 Creation of Handle and Soft Switch

So far, the detail drawing of new bays has been finished. Detailed information is as shown in the
following figure:

999TestBay

Figure 6.1.86 Detail Drawing of New Bay is Finished

5) Click save button on top left corner of the tool bar and a window of “check association
information” will pop up. Select No:
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Check Relation Imformation

//\.;\ Check All The Relation Imformation Or NOT?

No Yes

Figure 6.1.87 Check Association Information

Then the “save” window will pop up. Click confirm button:

Save

dbdata save ok

Figure 6.1.88 Save Data

Click the “X” button on top right corner of “graph paper configuration tools” to close graph paper
configuration tools;

In case of adding other metafiles or operations, perform the same procedure as mentoned above.
There will be no detailed information listed here.

6.1.5 Exit the Monitoring System

When creating new bays or performing other modifications, it is normally required to exit the
monitoring system. It is very simple to exit the monitoring system. Detailed information about the
console is as shown in the following figure:

P T 16:04:1
& 33N @ &mrxER  IA @eEEINE AR |

Click the power grid icon on the left-most of the console and a dialog box will pop up:

Programs > F)
Settings > %(E:
Authority 2 ME!
About
B Locked o
€| Exit
@ o= X

Figure 6.1.89 Exit Monitoring Software
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Select exit. Enter the user name and password, then click confirm button and the information
about closing progress will be displayed on the terminal:

|Q0bject:: startTimer: QTimer can only be used with threads started with QThread
QObject::startTimer: QTimer can only be used with threads started with QThread
doActionKill: "nb_manager"

doActionKill: "nb_broadcast"

doActionKill: "nb_highway"

|[doActionKill: "nb_send"

|doActionSleep: "1"

rsplock. cc(350) : Highway is not running write failed
|doActionExecute: "nb_shutdown"
|CDebugWriter: register_id==-1, register_name=nb_shutdown

nb_1ib_com. cc(706) : Load from $PRIJHOME/bin/conf/sys/dnet. sys
nb_1lib_com. cc(712) : base addr is B0000000

nb_1lib_com. cc(713) : server buf size is 1is 6400000
inb_1ib_com. cc(714) : client buf is 3200000

nb_1lib_com. cc(715) : req buf is A00000

doActionExecute: "shm_manager -f"

rsplock. cc(350) : Highway is not running write failed
| 3% 103- - CVirtualNode103ReceiveDataTask quit
|CSysVirtualNode quit

ii(deerneleg quit

|

=

Figure 6.1.90 Exiting of Monitoring Software is finished

Click the X button on the top right corner to close the terminal. Then all the monitoring progress will
be closed.

6.1.6 Restart Monitoring Program

In the blank space, click the right mouse button----->open the terminal, enter prs7000start and
press enter button. After a while, relevant progress about monitoring program will be displayed. All
the modification information can be checked on HMI interface!

The modification results are as shown in the following figure:
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CYG i§ lﬁ Function Config Appliation View [ =]
e © ® ° e

Home Page Picture Index Previou Next Reload Picture Magnify Shrink Restore All Clear Flash Server Switch

Current State: Real Time Status | Anti-misoperation host status: QfF B 2017-11-29 21:19:10

Picture index (GIES)

© il Monitor wiring diagram
ICD 11kV SUBSTATION
1lkv AH10
1lkv AH12
11lkv AHI1
1lkv AH13
1lkv AH14
11lkv AH15
1lkv AH16
1lkv AH2

Index diagram
- 990TestBa

Picture index

21:19:10

i . A . z .
i = -:\‘ ‘x . J5 No Logined User  Master Safe Operation Unknow Days erelpeEE

Figure 6.1.91 Display New Bay

6.2 How to Modify Bay Names and CT Ratio?

Modifications of bay names and CT ratio of bays also mean the modification on database.
Therefore, exit the monitoring program and backup database before modification. Monitoring
program exiting procedure has been illustrated in 5.1.1, and database backup has been illustrated
in 5.1.2,s0 there will be no detailed information here.

6.2.1 odification of Bay Names

1) Click “configuration icon” on the console and select “graph configuration”:

basiccfgtools

gatewaycfgtool

L graphcfgtool
elementeditor
vqccfgtool
seqctrlcfgtool
stationcfgtool

P@{”e itz dbManager

(.@ - *’?fa p, &

Figure 6.2.1 Graph Configuration Tools Selection

Alog-in box of graph paper configuration tools will pop up:
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Select Database
Login : Graph Cfgtool
Db Server hiuyc b
DbMame
User
Password *
Ok Cancel

Figure 6.2.2 Log-in Graph Configuration Tools
e Database server. Machine name, which means the server name;
¢ Database: Name of configuration database;
e User: User name;
e Password: Password of the corresponding user;

2) Enter the user name and password to enter the interface of grapg configuration tools. It is the
same as step 2in 5.1.2;

3) Find the bay, name of which needs to be modified, in the equipment browser on the right side.
For example, in case of modifying the name of “999 new bay” as “999 feeder outgoing line”. Click
“999 test bay” with the left mouse button in the drop-down menu of 35kV and relevant information
will be displayed in the property browser.
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Graph Cfgtool = x
= [ IE t he e + - .
Ww e 8 & < & @ 2 2 JJ[100%
-l Bl AVC AGC ?”:f s e a Bl e @ lﬂ U| SimSun 14 ~ » ?_é »
ICD 11kV SUBSTATION 4 LEquip Browser | @®

Stations

ICD 11kV SUBSTATION
IC D 1 1 kV S U BS Transformers
Voltages

OkV

L 10kV

™1

™2
#2 box-type

HD Albmvmn ndn

Page Browser | Equip Browser

f’ropertles Browser | @®
Item Value
1 Site ICD 11kV SUBSTATION

2 Voltage 10kV
3 Name 999TestBay

Properties Browser | Graph Element Preview

Figure 6.2.3 Find the Bay that Needs to be Modified
4) In the “property browser”:

e Double click the editable box on the right side of “hame” and enter name of the new bay as
“099 feeder outgoing line”. Then click the blank on the right side and the name will be
modified as “999 feeder outgoing line”;

e Double click the editable box on right side of “description” and enter name of the new bay as
“999 feeder outgoing line”. Then click the blank on the right side and the content of
“description” will be changed as “999 feeder outgoing line”;

Detailed information is as shown in the following figure:
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Froperties Browser

ltem

Site
Voltage
Bay
Hame
Description
Serial Humber
Rotate
Serial number position
Width

0 Height

Value
Hewly—bnilt power plant
1000kY
1000EY_Hanshan FBaw
C.E
circuit breaker
3
]

Right
13
40

[

5) Click “drop-down menu of sub diagram” in graph paper browser. Then click “999 test bay” with

Properties Browser

Graph Element Frewview

Figure 6.2.4 Modify Bay Name and Description

the left mouse button. Click the right mouse button to pop up the choice box:

Click the graph property to pop up the dialog box of “graphics parameter configuration”. Modify

I Ui Liviide diayi diii

- Branch Wiring diagram

11kv AH10
1lkv AH11
11kv AH12
11kv AH13
1lkv AH14
11kv AH1S
11lkv AH16
11kv AH2

Page Property

Page Brow:

Delete Page

Figure 6.2.5 Selection of Graph Property

“graph name” as “999 feeder outgoing line”:
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Page Parameter Config

Page Name} $990ut

Width: 1920 : Height: 1080

Layer Count:

Page Type:
v YK Allow v YT Allow

v Ground YT Allow

v Layer One Layer Two
Layer Third Layer Four
OK Cancel

Figure 6.2.6 Graphics Parameter Configuration

Click “confirm” button and the graph name in the drop-down manue of extension diagram will be
modified as name of the new bay:
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Page Browser @ [
Index diagram
Index diagram

Functional diagram

- Branch Wiring diagram

1lkv AH10
11lkv AH11
11kv AH12
11lkv AH13
1lkv AH14
11lkv AH15
1lkv AH16
11lkv AH2

9990ut |

Page Browser | Equip Browser

Figure 6.2.7 Graph Paper Browser is Successfully Modified

6) Open the main wiring diagram in graph paper browser. Select and click the bay button under

the bay modification with the left mouse button, and relevant information will be displayed in the

property browser:

Graph Cfgtool

ow Help

B & 2| = « = U = |3 W@ & @ P9 Oleax
i @ T Bus oco @l @ IE . B omm oo o B = @ 0 em o B] 1] [
P | MainPage I Page Browser

iCD11kV SUBSTATION

-/ Page Types

Properties Browser

[i

12 »

B ®

Main wiring diagram
+ Index diagram
Functional diagram
Branch Wiring diagram
1lkv AH10
1lkv AH11
1lkv AH12
11kv AH13

Page Browser | Equip Browser
1 )

B®

1 Rotate
2 LinkPage

ltem

3 Compose Signal ID List | Click to confi
4 Display Text

Value
0

9990ut

999 TestBay

Figure 6.2.8 Check Graph Interlinkage Property

Properties Browser | Graph Element Preview

2017-11-29 21:30:50

7) Double click the editable box on the right side of “text display” in the property browser, and
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modify the name of bay as “999 feeder outgoing line”. Then click the blank on the right side and

the text of “999 feeder outgoing line” will be displayed. Meanwhile, the left button will be
automatically changed into name of the new bay:

11kv AH13

Page Browser | Equip Browser
! |

Properties Browser 5]
ltem Value
1 Rotate 0
2 LinkPage 9990ut

QImpose A= 0

4 Display Text S9990ut

9950ut |

Properties Browser | Graph Element Preview

Figure 6.2.9 Modificaiton of Graph Interlinkage Property

Click save button to exit “graph configuration tools”. So far, all works about modifying bay names
have been finished;

8) Restart the monitoring host and perform the same procedure as described in 5.1.6 and the
modification result will be displayed.

6.2.2 Modification of CT Ratio

1) Perform the same procedure as described in the first step of 5.1.3. Open the basic
configuration tools, then click navigation tree------ >substation configuration------ >secondary
equipment configuration, and select the secondary equipment that is related with the equipment.
For example, select “35kV feeder protection and measurement equipment ISA-999” and the
information about remote signal, measurement, remote control and regulating will be displayed on
the rigt box:
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O 0 N O

11
12
13
14
15

16
<

ID Name
3796 la
3797 b
3798 Ic
3799 Ua
3800 Ub
3801 Uc
3802 310
3803 Uab
3804 Ubc
3805 Uca
3806 3U0
3807 Pa
3808 Pb
3809 Pc
3810 P
2011 ~

MMS Variable Name quipment Affiliate quipment Typ: Attribute

la(92)
1b(93)
Ic(94)
Ua(95)
Ub(96)
Uc(97)
310(98)
Uab(99)
Ubc(100)
Uca(101)
3U0(102)
Pa(103)
Pb(104)
Pc(105)
P(106)

AN AT

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

Sample

e

Remote Measurement | Remote Signal | Remote Pulse | Remote Control | YS
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Figure 6.2.10 Select to Modify Bays
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2) Click “measurement” and select the column of “ratio” tomodify it. For example, modify the ratio

of Ua as 100, detailed information is as shown in the following figure:
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Figure 6.2.11 measurement detailed information

Hint

Hint

Double click the ratio of measurement signals to modify it as actual values. Then click the save
button on the top left corner and exit configuration tools; so far, work about modifying CT no-load
voltage ratio has been finished.

3)

Restart the monitoring host and perform the same procedure as described in 5.1.6. Then the

modification results will be displayed in the sub-interface of bay modification.
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6.3 Where to Save “PrtScn” Screen Shot Files

Directly press the “PrtScn” to capture screens. However, many people may not know the place for
storing screen shot files. In fact, all the screen shot files are stored in the “picture” file. For example,
for the root user, screen shots are stored in “/root/picture/”.

” & ”

In addiction, one can click “application program’-“tools™-“screen shot” to capture screens with
more functions.
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Appendix

7 Appendix

List of key words is as shown below:

8 Manual Version History

In the current version of the instruction manual, several descriptions on existing features have
been modified.

Table 8-1 Manual version and modification history records

Manual Version Software o
) Date Description of change
Source New Version
Beta 1.00 1.00 2014-04-15 Form the original manual.
Updata the number of the binary inputs and binary
outputs.
1.01 1.02 1.02 2015-05-21 o
Update the description of IEC61850 dual-MMS
Ethernet.
Update the description of IEC61850-ED2 MMS
1.02 1.03 2.00 2017-12-6 Ethernet.
Update all the format.
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