





08 ‘ Fixed DC Deicing and SVC Device

Device Introduction p

The Fixed DC Deicing and SVC Device utilizes high-power power electronic components to generate
direct current, which heats the wires to melt accumulated ice on transmission lines. This device is highly
reliable, with minimal impact on the system, and is suitable for deicing large-capacity, long-distance

power lines.

The Fixed DC Deicing and SVC Device can switch between two operating modes of DC deicing and
SVC, as needed. When there is no demand for ice-melting, the device can be reconfigured through its
main wiring to operate as a SVC. This transformation enhances the stability and transmission capacity of

Fixed DC De-icer & SVC Device

the power system, significantly improving the utilization efficiency of the device.

Device Principle »p
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In this mode, 6-pulse or 12-pulse thyristor rectifiers are employed
as the power conversion equipment to operate for ice-melting
purposes. The DC current output is adjusted to meet the ice-melting
requirements for transmission lines of varying lengths.

The thyristor rectifier bridge structure is utilized as the TCR valve
group of the SVC. The control system adjusts the capacity output
of the SVC by SVC Mode varying the conduction angles of the
thyristors, thereby meeting the requirements for voltage regulation
and stability control.
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Device Composition »

Key Components of the Fixed DC De-icer & SVC Device

Thyristor Rectifier (and TCR Valve Group)

Employed in the ice-melting The thyristor rectifier (and TCR valve group), is composed of several valve

mode, it primarily serves modules

functions such asisolation, connected in series. In ice-melting mode, it functions as a thyristor rectifier,
voltage reduction, and supplying direct current to melt ice on the transmission lines. The control
limiting short-circuit fault system of the thyristor valve group adjusts the triggering angle of the

currents in the valves.
during the ice-melting process.

thyristors to regulate the line current

In SVC mode, it operates as a TCR valve group. By controlling the conduction
angle of the thyristor valves, the TCR valve group can alter the current in the
reactor branch, thereby adjusting the output capacity of the SVC.
The thyristor valve cooling system transfers the heat generated by the
valves to the surrounding air or other medium, ensuring that the thyristor
components remain within the permissible temperature range.

Reactor (Smoothing and TCR Phase-Controlled Reactor)

In ice-melting mode, it serves as a smoothing reactor to maintain the
continuity of the direct current and reduce current ripple.

In SVC mode, it functions as a phase-controlled reactor. By controlling
the conduction angle of the thyristor valves, its equivalent inductive
reactance can be continuously varied, enabling the continuous
output of reactive power from the device.

Circuit Breakers and
Disconnect Switches
They enable the switching
between operational

modes and the normal
interruption of current

It is used exclusively in ice-
melting mode, primarily to filter
out the power-frequency induced
currents from parallel lines on

the same tower and to suppress flow.
the DC component in the rectifier
transformer.
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The AC filter is primarily employed to
suppress the harmonics generated by
the device, ensuring compliance with
national standards, and to provide
capacitive reactive power to the
system.

The surge arrester is employed
to limit switching overvoltages,
with gapless metal oxide surge
arresters being commonly
selected.
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09 ‘ DC Deicer

Product > The Fixed DC Deicing and SVC Device utilizes high-power power electronic
Introduction components to generate direct current, which heats the wires to melt accumulated ice
on transmission lines. This device is highly reliable, with minimal impact on the system,
and is suitable for deicing large-capacity, long-distance power lines.
The Fixed DC Deicing and SVC Device can switch between two operating modes of
DC deicing and SVC, as needed. When there is no demand for ice-melting, the device
can be reconfigured through its main wiring to operate as a SVC. This transformation
enhances the stability and transmission capacity of the power system, significantly
improving the utilization efficiency of the device.
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Ice-melting mode - SVC mode
Model Specifications »
Item Specifications
Power supply voltage level 10kV 35kV
Maximum DC voltage 13kV 45kV
Maximum DC current 2400A 4500A
Maximum rated capacity 32MVA 200MVA
Rectifier bridge mode 6

Thyristor valve structure

Valve body installation form
Valve group cooling method
Valve group triggering method
Control system

Operation mode

Current control mode

Control panel/cabinet size

Noise level
Control supply voltage

Auxiliary power supply
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Three-phase integrated multi-layer horizontal
frame structure

Phase-splitting valve body
Indoor/container installation
Water-air or water-water cooling
Optoelectronic triggering
DSP+FPGA fully digital controlled
Optional automatic and manual operation modes

It offers continuously adjustable settings, with operation modes including constant DC voltage
mode, constant DC current mode, zero power mode, and high-voltage no-load mode.

800X800X2200 (L x W x H). The number of control panels/cabinets varies depending on the
specific engineering configuration

<60dB
AC 220V or DC 110/220V
AC 380V+15%

Technical Parameters »

Valve Body Installati
Voltage Level | Capacity |DCcurrent| ValveBody alve Body Instafiation .
(kV) Range(MVA) (A) Installation Dimensions Cooling Method
8 Form HXW X L (mm)

Indoor/container Horizontal three- Water-cooled for
KN-DEICER-10 10 0~ 32MVA 0~ 2400

installation layer3400 X 1600X 1200 heat dissipation

KN- Indoor fixed Horizontal two- Water-cooled for
35 0 ~200MVA 0~ 4500

DEICER--35 installation layer3X2500X1400X1200  heat dissipation

RelatedCases »

Mobile DC de-icer

Control and Monitoring Panel
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DC Ice-melting for Yunnan Power Grid
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It is capable of both local and centralized compensation, achieving a power factor
greater than 0.95 after compensation

10 ‘ Thyristor Switched Capacitor (TSC) L

Working Principle » TCS var compensator employs high-power
thyristors as contactless switches to rapidly and
seamlessly switch multi-stage capacitor banks. This
approach overcomes the drawbacks of traditional var
compensators that rely on mechanical switches, such
as significant switching surges, burnt switch contacts, Fy
and substantial damage to capacitors. The TSC device (=
ensures surge-free, inrush-free, and transition-free - i {w
switching of capacitor banks. TH ¥
The controller continuously monitors and measures
the power factor of the load in real time, comparing it =
! . i
against a preset target value. It dynamically controls the |_| [
switching of different numbers of capacitor banks to
ensure that the power factor consistently meets the set S——
requirements. The controller guarantees zero-crossing
triggering of thyristors, enabling rapid and dynamic
tracking of load variations.
The TSC device delivers excellent automatic
compensation for various types of loads, boasting a fast
dynamic response time (less than 15ms) and significant
energy-saving and consumption-reduction effects. It TErF
offers functions such as reducing losses, stabilizing load : s
voltage, and enhancing the load-carrying capacity of
transformers, making it a cutting-edge product in the
field of reactive power compensation. . . .
The main circuit of the TSC var compensator ~ Wiring Diagram Illustrating
consists of the switching device, surge arrester, current the Working Principle of
transformer, capacitor, discharge coil, reactor, valve TSC
group, and other components.

TechnicalParameters p Rated voltage: 6kV-10kV
Response time: <15ms
Single unit capacity: 150-3,000kvar (6-10kV); multiple units can be used in parallel
Switching stages: 1-12 stages
Protection rating: IP30

Triggering method: Optoelectronic triggering

Ideal Operational Waveform with Zero
Transition Process

Channel 1: Voltage waveform during
thyristor switching-in

Channel 2: Current waveform during

thyristor switching-in
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It implements three-phase or phase-by-phase dynamic compensation, suitable for

unbalanced or impact loads

It provides real-time dynamic reactive power compensation and harmonic suppression,

ensuring safe and reliable operation

It suppresses voltage flicker, reduces grid and transformer losses, and increases the

load-carrying capacity of transformer

It automatically withdraws during external faults or power outages and resumes

operation upon power restoration

It features a fully digital controller that allows setting switching delays and different

target power factors for different time periods

It intelligently optimizes switching modes and supports serial communication for

unattended operation

--------------------------------------------------------------------------------

It utilizes optoelectronic triggering, offering strong system immunity to interference,

excellent triggering synchronization, and reliable operation

The thyristor valve group provides real-time status feedback signals for real-time
protection
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‘I'l ‘ Active Power Filter

Working Principle »

Technical Indicators p

Technical >
Characteristics
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The Active Power Filter (APF) utilizes a three-phase parallel converter composed of
high-capacity IGBT modules to inject a compensating current into the power system. This
compensating current is precisely equal in magnitude but opposite in direction to the
harmonic currents present in the load current, resulting in their mutual cancellation. By
doing so, the APF effectively filters out harmonics, ensuring that the final current flowing
into the system is a clean sine wave.

The specific configuration of the APF
isillustrated in the diagram below:

Just for basic connection Distortion i

= & |~
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Compensation
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Active
power filter

DT

Power supply
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Key technical indicators for the APF:
Rated frequency: 50Hz

Rated voltage: 380V-10kV

Rated current: 50A-300A

Switching frequency: 12.8kHz (average)
Cooling method: Forced air cooling

Response speed: <10ms

e The main circuit employs IGBT devices from internationally renowned brands, which can
automatically adjust their output in response to changes in the power grid's operating
mode and fluctuations in load, thereby offsetting harmonics within the grid.

® The filtering performance of the APF is independent of the grid impedance and system
conditions, remaining unaffected by variations in grid or system impedance.

o Filtering range: It can eliminate harmonics from the 2nd to the 51st order. The harmonic
orders to be filtered and the target values for harmonic elimination can be set according
to specific requirements.

e It incorporates built-in reactive power compensation functionality, enabling
simultaneous compensation for reactive power.

Product Photos »

It comes equipped with comprehensive protection features, including overload,
overcurrent, and short-circuit protection, along with a self-diagnostic function upon
system startup.

It incorporates a soft-start control circuit to prevent excessive inrush current during

self-startup and keeps the current within the rated range.

The communication protocol is MODBUS, and it features a 485 communication
interface, facilitating easy integration into the user's existing communication system
and meeting the requirements for communication monitoring functions.

It utilizes a Chinese-character LCD touch screen with fault alarm and recall capabilities,
displaying real-time operational status and allowing for the setting of operational
parameters directly onthe panel e

The active power filter can be conveniently expanded in capacity through parallel

connection.

------------------------------------------------------------------------------------------------
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