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一、装置概述
I. Equipment Description 
SY-WXXQ系列微机消谐装置是我公司针对电力部门和用户由于铁磁消谐而时常发生的电压互感器（PT）烧毁甚至爆炸的恶性事故，研制开发的一种智能消谐装置。本装置利用ARM处理器作为装置的核心处理元件，装置具有性能稳定，抗干扰能力强等优点。不但可以消除铁磁谐振，还可以对过电压，单相接地作出指示。
SY-WXXQ-serial micro-computer eliminating resonance equipment is a intelligent eliminating resonance equipment researched and developed by our company against the burning of potential transformer even the vicious incidents resulting from ferromagnetic eliminating resonance. The equipment, using ARM processor is of stable performance and strong ability of interference rejection. It is not only able to eliminate the ferromagnetic resonance, but make directions for the over-voltage and the single-phase earthing. 
二、技术指标
II. Technical Indicators
1. 工作电源：AC /DC80～250V，功耗小于15W；
Working power: AC /DC80~250V, power less than 15W;
2. 环境温度：-45～+50℃；
Environment temperature: -45~+50℃;
3. 环境湿度：不大于90%RH；
Environment temperature: no more than 90%RH;
4. 可消除谐振频率：17Hz（1/3分频），25Hz（1/2分频），50Hz（工频），150Hz（3倍频）
Eliminable resonant frequency: 17Hz (1/3 frequency diversion); 25Hz (1/2 diversion), 50Hz (power frequency), 150Hz (triple frequency)
三、型号说明
III. Model Specification 
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四、装置特点
IV. Equipment Characteristics 
1.  适用于各种电压等级，各种谐振频率（1/3分频、1/2分频、工频、3倍频）适用范围广泛；
Be suitable for all kinds of voltage levels and resonant frequencies (1/3 frequency diversion, 1/2 frequency diversion, power frequency and triple frequency with widely applicable scopes; 
2.  无需整定和调试，开机后自动进入运行状态，维护量小；
Be no necessary to adjust and debug. Be in operation state automatically after starting up. Little maintenance amount. 
3.  可区分铁磁谐振，过电压，单相接地；
Be able to distinguish the ferromagnetic resonance, the over-voltage and single-phase earthing; 
4. 自动显示，记录单相接地、铁磁谐振发生时间及相关参数（谐振频率、幅值）；
Automatically display and record the occurrence time and relevant parameters of single-phase earthing and ferromagnetic resonance (resonant frequency and amplitude);
5.  可存储100次故障信息供追忆和显示；
Be able to store 100 fault information for tracking and displaying; 
6.  可配置通信接口（RS232或RS485）；
Be able to deploy the communication interface (RS232 or RS485);
7. 所有报警信号均提供继电器接点输出。
All the alarm signals providing the relay contact output. 
五、装置硬件构成
V. Hardware Structure of Equipment 
1. 电源部分：本装置采用高频开关电源，具有抗干扰能力强、允许输入电压波动范围大等特点。输出电压为DC+5V、±12V。
Power: the equipment uses the high-frequency switching power with the strong ability of anti-interruption and the feature allowing wide range of input voltage fluctuation. The output voltage shall be DC+5V and ±12V.

2. 装置的控制中心处理器采用最新ARM处理器、控制能力强，运行安全可靠等特点。且内部设有监视定时器,可随时解脱软件故障造成的死机现象，为长期安全可靠运行提供了保证；
The processor of the control center of equipment shall be the latest ARM processor with the characteristics of strong control ability and safe and reliable operation. The monitoring timer internally installed shall be able to release from the dead halt resulting from the soft fault at any time and provide guaranty for a long-term, safe and reliable operation. 
3. 数据存贮器,采用最新的Flash存储芯片，具有存储容量大，掉电不丢失数据等优点；
The data memory shall adopt the newest Flash memory chip with the advantages of large storage capacity and keeping data during power down; 
4. 数据采集部分：其功能是将模拟量转换为数字量以备计算机处理；
Data collection: the function is to switch the analog quantity into the digital quantity for the processing of computer;
5. 显示部分：在系统正常情况下作时钟用，当系统发生故障时,可显示有关故障信息；
Display: be as the clock under the normal condition of system, if system failure occurs, the relevant fault information shall be displayed; 
6. 消谐控制：控制消谐电路、启动大功率消谐元件，用来快速消除各种频率的铁磁谐振。
Eliminating resonance control: controlling the resonant circuit and starting up the eliminating resonance component with great power to quickly eliminate the ferromagnetic resonance of various frequencies. 
六、装置的工作原理
VI. Working Principle of Equipment 
本装置采用ARM处理器作为核心元件，对PT开口三角电压（即零序电压）进行遁环检测。正常工作情况下，该电压小于30V，装置内的大功率消谐元件（可控硅）处于阻断状态，对系统无任何影响。当PT开口三角电压大于30V时，说明系统出现故障。装置开始对开口三角电压进行数据采集。通过数字测量、滤波、放大等数字信号处理技术，然后对数据进行分析、计算，判断出当前的故障状态。如果出现某种频率的铁磁谐振，CPU立即启动消谐电路（使可控硅导通）让铁磁谐振在强大的阻尼下迅速消失。铁磁谐振消除后，CPU作相应记录、存贮，并自动报警、显示有关谐振信息（包括发生时间、频率、幅值等）。如果是过电压或单相接地，CPU作出诊断后，装置分别给出显示和报警，并自动记录、存贮有关故障信息。最后，CPU返回初始状态，并继续检测开口三角电压。
The equipment shall take the ARM processor as a core component and make the circulating inspection for the PT opened triangle voltage (namely the zero sequence voltage). In the case of normal operation, the voltage is less than 30V, the high-power eliminating resonance component (silicon controlled) within the equipment is in the blocking state without any influence for the system. When the PT opened triangle voltage is over 30V, it means the system failure occurs and the equipment is beginning to collect data for the PT opened triangle voltage. By digital measuring, filtering, amplifying, and other digital signal processing technology, the data shall be analyzed and calculated to identify the present failure state. If the ferromagnetic resonance of some a frequency, the CPU (conducting by silicon controlled) shall start up the eliminating resonance circuit to eliminate the ferromagnetic resonance in the great damping. After elimination of ferromagnetic resonance, the CPU shall make relevant record, storage, automatically alarm and display related resonant information (including occurrence time, frequency, amplitude and etc.). If it is over-voltage and earthing, the equipment shall display and alarm respectively, and automatically record and store relevant failure information after the CPU diagnosis. Finally, the CPU returns to the initial state and continues to inspect the opened triangle voltage. 
七、装置软件构成
VII. Software Structure of Equipment
本装置采用C语言作最为编制软件，软件主要由监控程序、浮点运算库、诊断软件、消谐、记录等部分构成。由实时监控程序完成电压检测、采样、诊断、消谐、时钟、键盘命令以及显示等任务。简单框图如图一所示：
The equipment shall take C language as the programming software which is mainly composed of the monitoring process, the floating point arithmetic base, the diagnosis, the eliminating resonance, the record and other parts. The real-time monitoring process shall complete the voltage inspection, sampling, diagnosis, eliminating resonance, clock, keypad direction and display. The simple block diagram shall be as the Fig.1.
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图一  软件示意图
Fig.1 Software Diagram 

八、装置安装
VIII. Equipment Installation 
本装置安装在PK屏上或端子箱中，根据用户选用情况每台装置可接入1～4段母线。装置后端子接线示意图如图2所示：
The equipment shall be installed in the PK panel or within the terminal box and switched into 1~4 sections of busses according to the selection of customers. After installation, the wiring diagram of the terminal shall be as Fig.2: 
1. “1PT*”和“1PT”分别接第一段母线开口三角电压的同名端和非同名端,“2PT*”和“2PT”分别接第二段母线开口三角电压的同名端和非同名端,依此类推；
1PT* and 1PT shall be respectively connected to the same polarity and the different polarity of the opened triangle voltage of the first section of buss; 2PT* and 2PT shall be respectively connected to the same polarity and the different polarity of the opened triangle voltage of the second section of buss; the rest may be deduced by analogy:

2. “RS485”端子为通讯端子，可直接接入RS485通讯总线；
RS485 Terminal shall be the communication terminal directively connecting to the RS485 communication bus:
3. “电源”端子即可接交流电源，也可不分极性接直流电源，其电压范围均为：80～250V；
The Power Terminal shall be connected to the AC power and to the DC power whose voltage range shall be from 80 to 250V;
	SY-WXXQ微机消谐装置背部端子图
Back Terminal Diagram ofSY-WXXQ Micro-computer Eliminating Resonance Equipment 
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图二  装置背部接线示意图
Fig.2 Diagram of Back Wiring of Equipment 
4.  “接地告警”端子接外报警信号，该端子无故障时为一对常开接点。故障发生时闭合,至故障消失后延时约1分钟。其接点容量为AC 220V/5A；
The Terminal of Earthing Alarm shall be connected to the external alarm signal. During normal operation, the terminal shall be a couple of normally-open contacts. It shall shut down if failure and delay for one minute till failure disappearing. The contact capacity shall be AC 220V/5A;  
5. “谐振告警”端子接外报警信号，该端子无故障时为一对常开接点。故障发生时闭合,其接点容量为AC 220V/5A。
The Terminal of Resonant Alarm shall be connected to the external alarm signal. During normal operation, the terminal shall be a couple of normally-open contacts. It shall shut down if failure with the contact capacity of AC 220V/5A.

九、使用说明
X. Operation Instructions 
1. 装置开机显示：
Starting-up display of equipment 


2. 按下“ 菜单/确认” 按键，液晶面板显示：    

Pressing Menu/Yes button, the LCD panel displaying: 

3. 通过“↑/+”按键和“↓/-”按键可以移动光标；
Moving cursor by keypads of ↑/+ and ↓/-

4. 当光标选中“调整时间”时，按下“菜单/确认”按键，液晶面板显示如下： 
When selecting Adjusting Time, pressing the keypad of Menu/Yes, the LCD panel displaying as followings:

通过“↑/+”按键和“↓/-”按键可以调整光标选中的数字，调整完毕后按下““菜单/确认”按键，装置显示如下：
Adjusting the chosen figure by keypads of ↑/+ and ↓/-, after adjustment completion, pressing the keypad of Menu/Yes, the equipment displaying as followings: 

调整方式如前所述，所有调整完毕后，装置显示如下：
The adjustment method as above mentioned, after adjustment completion, the equipment displaying as followings:


按下“取消”键，退出时间调整。
Pressing Cancel keypad to escape from the Adjusting time. 

6. 当光标选中“调整启动电压”时，按下“菜单/确认”按键，液晶面板显示如下：
When the cursor selects Adjusting Starting-up Voltage, pressing he keypad of Menu/Yes, the equipment displaying as followings:

通过“↑/+”按键和“↓/-”按键可以调整光标选中的数字，调整完毕后按下““菜单/确认”按键，装置显示如下：
Adjusting the chosen figure by keypads of ↑/+ and ↓/-, after adjustment completion, pressing the keypad of Menu/Yes, the equipment displaying as followings:



依此类推，可以调整所有的母线回路的接地和谐振动作电压，当所有的都调整完毕后，按下“取消”键，退出“调整启动电压”菜单；
And so forth, the earthing and resonant voltage of all the bus circuits shall be adjusted. After adjustment completion, pressing Cancel keypad to escape from menu of Adjusting Starting-up Voltage. 
6. 当光标选中“通讯参数设置”时，按下“菜单/确认”按键，液晶面板显示如下：
When the cursor selects Communication Parameter Setting, pressing he keypad of Menu/Yes, the equipment displaying as followings:


波特率有：1000/1200/2400/4800/9600/14400/28800可供选择，
Baud rates of 1000/1200/2400/4800/9600/14400/28800 for selection. 
通过“↑/+”按键和“↓/-”按键可以调整光标选中的数字，调整完毕后按下“菜单/确认”按键，装置显示如下：
Adjusting the chosen figure by keypads of ↑/+ and ↓/-, after adjustment completion, pressing the keypad of Menu/Yes, the equipment displaying as followings:

通讯地址从0-255可供选择，调整完毕后按下“菜单/确认”按键确认调整，按下“取消”键，退出“通讯参数设置”菜单；
The communication addresses from 0 to 25 for selection, after adjustment completion, pressing Cancel keypad to escape from menu of Communication Parameter Setting.

7. 当光标选中“查看故障记录”时，按下“菜单/确认”按键，液晶面板显示如下：
When the cursor selects Referring to Failure Record, pressing he keypad of Menu/Yes, the LCD panel displaying as followings:


通过“↑/+”按键和“↓/-”按键可以查看装置的故障记录，按下“取消”键，退出“通讯参数设置”菜单。
Referring to failure record by pressing Cancel keypad to escape from menu of Referring to Failure Record by keypads of ↑/+ and ↓/-.
8. 按下“取消”键5秒种，可以清除装置的所有故障记录，液晶面板显示如下：
Pressing the Cancel keypad for 5 minutes to eliminate all failure records of equipment, the LCD panel displaying as followings:

十、装置安装方式
X. Installation Method of Equipment
装置采用嵌入式安装方式，开孔尺寸如下：
The equipment shall be installed by the embedded installation way and the hole-cutting size shall be as followings: 
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电  压：Voltage        150.0V


频  率：Frequency        50HZ 
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With buss number representing by 1-4


可带母线数，用1-4表示


以可控硅为执行元件，数字处理的消谐装置
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以可控硅为执行元件，


Taking the silicon controlled as the implementation component


数字处理的消谐装置Digital-process eliminating resonance equipment 
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以可控硅为执行元件，数字处理的消谐装置
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波特率Baud rate        9600V


�本机地址 Addressof thecomputer          1
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� 波特率Baud rate        9600V
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1段接地     30V First section earthing


1段谐振     100V First section resonance


2段接地     30V Second section earthing


▽  2段谐振     100V Second section resonance





1段接地       30V First section earthing


1段谐振       100V First section resonance 


2段接地       30V Second section earthing


▽  2段谐振       100V Second section resonance
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� 整启动电压Adjusting starting-up voltage
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查询故障记录Record of referring to failure
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通讯参数设置Communication parameter setting  


查询故障记录 Record of referring to failure 
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记录已清空！
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Single-phase earthing
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