ZXD-A转速信号测控仪

一、概述

     永源ZXD-A转速信号测控仪可完成水轮机发电机组的转速百分比或频率测量，其输入信号可取主机残电压（电流互感器边）、永磁机电压，输出采用七路继电器控制和一路12位D/A转换输出模拟量。机组的转速百分比和频率由四位LED数码管显示，七路继电器的工作状态由七只LED发光二极管分别指示。本仪表除可带4—20mA ,1—5V ，0—20mA， 0—5V等标准直流信号输出外，还可带RS—485，RS—232C，RS—422A等标准串行口输出，输出采用光电隔离，使得仪表可以与计算机直接接口。

本仪表关键元器件采用美国ATMEL公司、 MAXIM公司、TI公司的产品。仪表掉电采用E2PROM数据保护，初始设置的所有参数及工作状态不会因突然停电而丢失，可永久保存；输入、输出采用光电隔离技术，使得仪表完全满足电厂安全、及时、稳定、可靠的工作要求。

二、主要技术参数

1、输入信号

1）发电机残压；2）发电机PT频率

2、输入电压范围：发电机残压或PT信号0.1-250VAC

3、测量精度： 0.1级

4、测频范围：频率0.02 –99.99 HZ、 转速百分比 2%-200%

5、输出信号

1）7路继电器常开触点输出

2）模拟信号输出： 4—20mA (对应于机组转速的0%-200%)

3) RS485串行通信接口输出：标准MODBUS通信协议

6、工作环境： 温度-10—50 ℃ ，相对湿度≤85% 无腐蚀性气体及导电、易爆、尘埃等场所。

7、外型尺寸 ：  宽×高×深 = 160 ×80×160 mm
8、电源 ：开关电源，交流185——250V或直流75——300V
三、使用说明  
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1、面板介绍
1）显示窗口：测量值及各种参数显示器

2）报警指示灯：内部继电器动作，则对应指示灯亮

3）单位指示灯：指示出当前窗口显示数值的单位

4）增加键：参数设置时，参数设置增加键

5）减少键：参数设置时，参数设置减少键

6）SET键：参数设置时，状态改变及存储键

2、继继电器输出规律说明：
出厂时，各动作点值已经按照下表设置好（有合同的则按照合同规定的参数调试出厂）。

	继电器
	出  厂

设定值
	开机升速过程
	应用
	关机减速过程
	应用

	
	
	灯
	继电器
	
	灯
	继电器
	

	J1
	5%
	灭
	不吸合
	
	亮
	吸合
	机组停机

	J2
	35%
	灭
	不吸合
	
	亮
	吸合
	投机械制

	J3
	50%
	灭
	不吸合
	
	亮
	吸合
	投电气制

	J4
	80%
	灭
	不吸合
	
	亮
	吸合
	调相失去电源

	J5
	95%
	亮
	吸合
	同期装置投入
	灭
	不吸合
	

	J6
	115%
	亮
	吸合
	机组过速
	灭
	不吸合
	

	J7
	140%
	亮
	吸合
	飞逸转速
	灭
	不吸合
	


其中，J1，J2，J3，J4属于下限报警，而J5，J6，J7属于上限报警。
开机：机组转速上升

A．开机时，J1，J2，J3，J4吸合，对应指示灯亮，当转速百分比分别达到J1，J2，J3，J4设定值时，J1，J2，J3，J4依次释放，其对应指示灯依次熄灭。

B． 转速达到J4设定值但未达到J5设定值时，无继电器吸合，所有指示灯都熄灭。

C． 转速达到J5设定值时，J5吸合，对应指示灯亮。

D． 转速达到J6设定值时，J6吸合，对应指示灯亮，且J5仍然吸合，其指示灯仍亮。

E． 转速达到J7设定值时，J7吸合，对应指示灯亮，且J5、J6仍然吸合，其指示灯仍亮。

关机：机组转速下降 

A．转速下降到J7，J6，J5设定值时，J7，J6，J5依次释放，其对应指示灯依次熄灭。

B．当转速下降到J5设定值后，但未到J4设定时，所有继电器都释放，所有指示灯都熄灭。

C．继续下降到J4设定值时，J4吸合，其对应指示灯亮。

D．继续下降到J3设定值时，J3吸合，其对应指示灯亮，且J4仍然吸合，其指示灯仍亮。

E． 继续下降到J2设定值时，J2吸合，其对应指示灯亮，且J4，J3仍然吸合，其指示灯仍亮。

F． 继续下降到J1设定值时，J1吸合，其对应指示灯亮，且J4，J3，J2仍然吸合，其指示灯仍亮。

3、操作说明

    本仪表的操作是通过按键输入相应指令，然后才做相应工作，指令是通过改变CP值的方式实现。各种指令见下表：

	CP值
	功    能

	48
	最大值清零

	18
	串口参数设置

	22
	电机极对数设置

	24
	显示值类型设置

	28
	各继电器动作值设置

	32
	直流电信号输出校验

	34
	直流电信号输出对应测量范围设置


指令的输入

在测量状态下，按动“SET”键，仪表显示指令输入标识符“CP”，再按动“SET”键，窗口显示“CP”值，通过按动“增加”键或“减少”键达到相应值，按动“SET”键，即进入相应功能操作。

4、指令功能介绍 

1)显示值选择

    首先输入指令CP=24，再按动“SET”键，窗口显示dI，这时就进入了显示值选择状态。

    dI：显示值类型选择状态标识符

    在窗口出现dI后，按动“SET”键，窗口显示当前显示类型设置，如想改变类型，就按动“增键”或者“减键”来改变其值。参数值的意义如下：

0：显示测量值为频率（Hz）

1：显示测量值为转速百分比（PE）

2：显示开机至今的最大频率值 

3：显示开机至今的最大转速百分比（%）

4：显示电机转速（注：电机转速与电机极对数有关）

5：显示开机至今的最大电机转速

参数值设定好后，按动“SET”键，仪表自动把参数存入E2PROM永久保存，然后返回测量状态。

说明：

a、 显示开机至今的最大值时，显示延时1分钟后，自动回到显示测量值状态。

b、 显示电机转速时，面板单位指示灯全熄，实际单位（转/分钟）

2）电机极对数设置

首先输入指令CP=22，窗口显dS，这时就进入了电机极对数设置状态。在出现dS后，再按动“SET”键，dS当前值出现在窗口，若想改变就按动“增加”键或“减少”键达到所需值，然后再按动“SET”键,仪表自动存数,然后回到测量状态。

3) 继电器动作值设置

    首先输入指令CP=28，窗口显示A1，这时就进入了继电器动作值设置状态。

    A1：J1继电器动作值设置状态标识符

    在出现A1后，进入了J1继电器动作值设置状态，再按动“SET”键，A1当前值出现在窗口，若想改变就按动“增加”键或“减少”键达到所需值，然后再按动“SET”键，仪表窗口显示A2，就进入了J2继电器动作值设定状态。

    注意：窗口显示的参数值与当前显示单位有关。若当前窗口显示单位设为Hz，则显示值为频率，若当前窗口显示单位设为转速比，则显示值为转速比%。

    A2：J2继电器动作值设置状态标识符。

    在出现A2后，进入了J2继电器动作值设置状态，再按动“SET”键，A2当前值出现在窗口，若想改变就按动“增加”键或“减少”键达到所需值，然后再按动“SET”键，仪表窗口显示A3，就进入了J3继电器动作值设定状态。

    采用同样的方法完成J4，J5，J6，J7动作值的设置以此类推。当参数全部设定好后，按动“SET”键，仪表自动把参数存入E2PROM然后返回测量状态。

4）清除最大值：

    首先输入指令CP=48，按动“SET”键，仪表自动清除当前最大值，然后返回测量状态。

5）直流电信号输出对应范围设定。

本仪表可以附加直流电信号（如：4—20 mA, 1—5 V, 0—5V, 0—10 mA等）输出，此项设定完成直流电信号输出对应的测量值范围的设定。出厂时设定为（以4—20mA输出为例）：4—20mA对应0—100Hz。

首先输入指令CP=34，按动“SET”键，窗口显示LI， 仪表就进入了直流电信号输出下限对应的测量值设定状态。

    LI：直流电信号输出下限对应的测量值设定状态标识符

窗口出现LI后，按动“SET”键，直流电信号输出下限对应测量值（出厂时设为“0”HZ）出现在窗口。如果你想改变此值就按动“增加”或“减少”键达到所想值，然后按动“SET”键，窗口显示“HI”。

    HI：直流电信号输出上限对应的测量值设定状态标识符

窗口出现HI后，按动“SET“键，直流电信号输出上限时的测量值（出厂时设为99.99HZ）出现在窗口，如果你想改变此值就按动“增加键”或“减少”键达到你所需值。然后按动“SET”键，仪表自动把参数存入E2PROM永久保存后，回到测量状态。

6）直流电信号输出校验

直流电信号输出值出厂时已经校好，一般不需要校验，即便输出对应范围改变也不需要，仪表会自动跟踪，只有在输出确实超差的情况下才用此功能。

首先输入指令CP=32，按动“SET”键，窗口显示IL，仪表就进入了直流电信号输出下限值的校验状态。

下面我们就以4—20mA输出为例说明校验过程。

IL：直流电信号输出下限值校验状态标识符

窗口显示IL后，按动“SET”键，4mA输出当前对应数字值出现在窗口，按动“增加”键或者“减少”键使输出等于4mA，然后按动“SET”，键窗口显示IH。

IH：直流电信号输出上限值校验状态标识符

窗口显示IH后，按动“SET”键，20mA输出当前对应数值出现在窗口，按动“增加”或“减少”键使输出等于20mA，然后按动“SET”键，仪表自动存数后返回测量状态。

7）串口参数设置

首先输入指令CP=18，然后按动“SET”键，窗口显示为“bO”，仪表进入波特率设置状态。

bO：波特率设置状态标识符

窗口显示bO后，按动SET键，当前波特率设定值出现在窗口，如需改变波特率，可按动“增加”键或“减少”键加以改变，达到所需值后，按动“SET”键，窗口显示dA。

波特率设置数据意义如下：

0：波特率为600bps
1：波特率为1200bps

2：波特率为2400 bps

3：波特率为4800 bps

4：波特率为9600 bps

5：波特率为19200 bps

dA：数据格式设置

说明：数据由一位起始位，8位数据位或9位数据位（第9位数据是校验位），一位停止位组成。

窗口出现dA时，仪表处于数据格式设置状态，按动“SET”键，当前数据格式出现在窗口；窗口值的意义如下：

0: 无奇偶校验

1：奇校验

2：偶校验

用户若需改变数据格式，请按动“增加”键或“减少”键加以改变，达到所需值后，按动“SET”键，窗口显示Ad。

Ad: 仪表编号设置

在串行通讯中，串行通讯线上挂接了许多设备，在相互通讯时，为了区分各台设备，就给每台设备一个编号，也叫设备地址。

窗口显示Ad时，仪表处于编号设置状态，再按动“SET”键，当前本仪表编号显示在窗口，若需改变仪表编号，请按动“增加”键或“减少”键加以改变，达到所需值后，按动“SET”键，仪表会把串口参数存入E2PROM，然后回到测量状态。

5、安装与运行
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请按照图二所标尺寸，在仪表屏上开好孔，然后把仪表安装在仪表屏上，然后参照图三的仪表尾部接线图接好线，确认无误后通电运行，仪表通电后，首先自检，显示全8，然后显示当前设定单位，频率显示Hz，转速百分比显示PE，电机转速显示为nS，然后开始测量。
（图二）仪表屏开孔尺寸
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（图三）仪表尾部接线

说明：

（1） 当仪表带直流电信号输出时，“+”表示输出的正端，“-”表示负端

（2） 当仪表带RS—485或RS—422串口输出时，“+”表示输出的同相端，“-”表示输出的负相端。

四、注意事项：

1，使用前务必核对装置电源电压与供电电源是否相符

2，订货时请说明是否附加直流电信号输出或串口输出，若不说明就不带任何附加输出

3，订货时请注明：数量、地址、邮编、电话等

4，本产品实行三包，出厂之日起，一年内包换（正常使用），三年免费维修，终身提供技术支持。

五、MODBUS通讯协议：
一．数据说明：

   1．测量值用16位表示，意义如下：

	D15
	D14
	D13
	D12
	D11
	D10
	D9
	D8
	D7
	D6
	D5
	D4
	D3
	D2
	D1
	D0


D15：表示测量值的符号，1是负，0是正。

D0-D15表示测量值（用整数原码表示），把该测量值转换成BCD码，

小数点位置在百位结果为频率值，单位是HZ。

   2．通信帧格式：
      仪表通讯采用标准的MODBUS通讯协议的RTU模式，信息中的每一个8位字节包括两个4位的16进制字符，RTU模式中每个字节的格式是：

	帧组成
	位数

	起始位
	1

	数据位
	8

	奇偶校验位
	1（无奇偶校验时没有该位）

	停止位
	1


      错误校验区采用循环冗余校验（CRC），如果通信正常，并且主叫方发送的命令及其命令参数正确，下位机将按要求动作，否则不予响应。

3．通讯数据流组成：

   (1)主叫方读取测量数据发送指令格式：

	域名
	说明

	从机地址
	从机有效地址范围为0-247，地址0为广播方式，所有从机响应

	功能码
	03（读取模拟量）

	开始地址高位
	数据寄存器地址高位

	开始地址低位
	数据寄存器地址低位

	数据长度高位
	所传数据长度的高位

	数据长度低位
	所传数据长度的低位

	CRC校验低位
	

	CRC校验高位
	


(2)仪表返回数据格式：

	域名
	说明

	从机地址
	从机有效地址范围为0-247，地址0为广播方式，所有从机响应

	功能码
	03（读取模拟量）

	数据长度
	02

	数据高位
	所传测量结果的高位

	数据低位
	所传测量结果的低位

	CRC校验低位
	

	CRC校验高位
	


 (3)举例：仪表的地址设为03，功能码03，读取测量值为：50.00HZ=1388H

上位机发送数据为：

	从机地址
	功能码
	数据寄存器地址高位
	数据寄存器地址低位
	读取数据数的高位
	读取数据数的低位
	CRC

低位
	CRC

高位

	03
	03
	00
	55
	00
	01
	95
	F8


 仪表返回：

	从机地址
	功能码
	数据字节数
	测量值的高位
	测量值的低位
	CRC校验码低位
	CRC校验码高位

	03
	03
	02
	13
	88
	E8
	BE


   说明：传送的数据全部为十六进制数。

2、 冗余循环校验码

冗余循环校验码（CRC）包含2个字节（即16位二进制。CRC码由发送设备计算放置于发送信息的尾部，接收信息的设备再重新计算接收到的信息的CRC码，比较计算结果得到的CRC码是否与接收到的相符，如不相符则表明出错。

CRC码的计算方法是：先预置16位寄存器全1，再逐步把每8位数据信息进行处理，在进行CRC码计算时只用8位数据位（起始位、停止位，若有奇偶校验位的话也包括奇偶校验位都不参加CRC码计算）。

在计算CRC码时，8位数据与低字节寄存器相异或得到的结果向低位移1字节，用0填补最高位，再检查最低位，如果最低位为1，把寄存器的内容与预置数相异或，如果最低位为0，则不进行异或运算。这个过程一直重复八次，第八次移位后，下一个8位数据再与现在寄存器的内容相异或，这个过程与以上一样重复八次，当所有的数据信息处理完后，最后寄存器的内容即为CRC码值，计算CRC码的步骤为：

1． 预置16位寄存器为十六进制FFFF（即全为1），称此寄存器为CRC寄存器；

2． 把第一个8位数据与16位CRC寄存器的低位相异或，把结果放于CRC寄存器；

3． 把寄存器的内容右移一位（朝低位，用0填补最高位，检查最低位）；

4． 如果移出的最低位为0：重复第三步（再次移位）

如移出的最低位为1：CRC寄存器与多项式A001H（1010 0000 0000 0001）进行异或；

5． 重复步骤3和4，直到右移8次，这样整个8位数据全部进行了处理；

6． 重复步骤2到步骤5，进行下一个8位数据的处理；

7． 最后得到的CRC寄存器即为CRC码。

重庆市永源自控设备有限公司
地址：重庆市渝中区大坪正街140号

邮编：400042

电话：023－68586079

传真：023-63240568

网址：http://www.cqyyzk.com
              ZXD-ARotational speed signal observation meter 

G． Outline 

 ZXDThe rotational speed signal observation meter may complete hydraulic turbine power set the rotational speed percentage or the frequency measurement, its input signal may take the main engine remnant voltage (nearby current transformer), permanent magnetism machine voltage, the output uses seven group black-white controls and a group 12 D/A transformation output simulation quantity. Unit's rotational speed percentage and the frequency demonstrated by four LED nixietubes that seven group relay's active statuses instructed separately by seven LED light emitter diode. This measuring appliance besides may bring 4-20mA, 1-5V, 0-20mA, standard cocurrent signal outputs and so on 0-5V, but may also bring RS-485, RS-232C, RS-422A and so on standard serial port output, the output uses the electro-optical isolation, causes the measuring appliance to be possible with the computer direct connection
This measuring appliance essential primary device uses American ATMEL Corporation, MAXIM Corporation, the TI Corporation's product. The measuring appliance power failure uses the E2PROM data protection, because initial establishment's all parameters and the active status will not cut power suddenly lose, but permanent preservation; The input, the output use the electro-optical isolation technology, causes the measuring appliance to satisfy the power plant safely completely, prompt, stable, the reliable work requirement

二、Major technique parameter 
1、Input signal :

1）Generator remnant pressure ；2）Generator PT frequency
2、Input voltage scope ：Generator remnant pressure or PT signal 0.3-250VAC 
3、Measuring accuracy:0.1 level 
4、Frequency measurement scope: Frequency 0.02 - 99.99 HZ, rotational speed percentage 2%-200% 

5、output signal

 1) 7 group relay normally opened contact output 

2) simulated signal output: 4-20mA (corresponds to unit rotational speed 0%-200%) 

3) RS485 serial communication connection output: Standard MODBUS communication protocol 
6、Working conditions: Temperature - 10-50 ℃, relative humidity ≤85% non-corrosiveness gas and electric conduction, explosive, places and so on dust. 

7、Outlook size: Wide * high * deep = 160 ×80×160 mm 
8、Power source: The switching power supply, exchanges 185--250V or directs current 75--300V 
三、Operating instructions   
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1、Kneading board introduction 
1）Demonstrates the window: Observed value and each kind of parameter monitor
2）Alarm indicator lamp: Internal relay operation, then corresponds the indicating lamp to be bright 
3）Unit indicating lamp: Instructs the current window demonstration value the unit 
4）Increases the key: When parameter establishment, the parameter establishment increases the key
5）Reduces the key: When parameter establishment, parameter establishment reduction key 
6）SET key: When parameter establishment, condition change and memory key 
2、Relay output rule explanation ：
When leaving the plant, various operating points value already deferred to the next table to establish well (has contract to defer to contract provision parameter testing leaving the plant). 
	Relay 


	Leaves the plant the setting value 


	Starting vertical speed process 


	Using 


	Close-down moderating process 


	Using 



	
	
	Lamp 


	Relay
	
	Lamp
	Relay
	

	J1
	5%
	Extinguishing 


	Does not attract gathers 


	
	Bright 


	Attracts gathers


	Unit engine off 



	J2
	35%
	Extinguishing 


	Does not attract gathers
	
	Bright
	Attracts gathers 


	Throws the mechanical system

	J3
	50%
	Extinguishing 


	Does not attract gathers


	
	Bright
	Attracts gathers 


	Throws the electrical system 



	J4
	80%
	Extinguishing 


	Does not attract gathers


	
	Bright
	Attracts gathers 


	The phase modulation loses the power source 



	J5
	95%
	Bright
	Attracts gathers 


	Same time installs the investment 


	Extinguishing 


	Does not attract gathers


	

	J6
	115%
	Bright
	Attracts gathers 


	Unit too fast 


	Extinguishing 


	Does not attract gathers


	

	J7
	140%
	Bright
	Attracts gathers 


	Flies the leisurely rotational speed 


	Extinguishing 


	Does not attract gathers


	


And, J1, J2, J3, J4 belongs to the lower limit warning, but J5, J6, J7 belongs to the upper limit warning 。

Starting: Unit rotational speed rise 
A．When starting, J1, J2, J3, J4 attracts gathers, corresponds the indicating lamp to be bright, when the rotational speed percentage respectively achieves the J1, J2, J3, J4 setting value, J1, J2, J3, J4 releases in turn, its corresponding indicating lamp extinguishes in turn. 
B.The rotational speed achieves when the J4 setting value but has not achieved the J5 setting value, without the relay attracts gathers, all indicating lamps extinguish 
C.When the rotational speed achieves the J5 setting value, J5 attracts gathers, corresponds the indicating lamp to be bright. 

D.When the rotational speed achieves the J6 setting value, J6 attracts gathers, corresponds the indicating lamp to be bright, and J5 still attracted gathers, its indicating lamp was still bright. 
E,When the rotational speed achieves the J7 setting value, J7 attracts gathers, corresponds the indicating lamp to be bright, and J5, J6 still attracted gather, its indicating lamp was still bright. 

Close-down: Unit RPM drop 

A. RPM drop to the J7, J6, J5 setting value, J7, J6, J5 releases in turn, its corresponding indicating lamp extinguishes in turn.
B. works as the RPM drop after the J5 setting value, but not to the J4 hypothesis time, all relays release, all indicating lamps extinguish. 

C. continues when drops to the J4 setting value, J4 attracts gathers, its corresponding indicating lamp is bright. 
D. continues when drops to the J3 setting value, J3 attracts gathers, its corresponding indicating lamp is bright, and J4 still attracted gathers, its indicating lamp was still bright

E.continues when drops to the J2 setting value, J2 attracts gathers, its corresponding indicating lamp is bright, and J4, J3 still attracted gathers, its indicating lamp was still bright. 

F.continues when drops to the J1 setting value, J1 attracts gathers, its corresponding indicating lamp is bright, and J4, J3, J2 still attracted gathers, its indicating lamp was still bright
c、 The operation showed    

This measuring appliance's operation is through the pressed key input corresponding instruction, then does the corresponding work, the instruction is through changes the CP value the way to realize. Each kind of instruction sees the next table: 
	CP value 
	Merit Can 

	48
	Maximum value reset 



	18
	Serial port parameter establishment 



	22
	Electrical machinery number of pole-pairs establishment 



	24
	Demonstrates the value type establishment 



	28
	Various relay operation value establishment 



	32
	Direct-current electrical signal output verification 



	34
	Direct-current electrical signal output correspondence measuring range establishment 


Instruction input 
Under the measuring condition, presses “SET” the key, the measuring appliance display command input identifier “CP”, presses “SET” again the key, the window demonstrated that “CP” the value, through presses “increases” the key or “the reduction” the key achieves the corresponding value, presses “SET” the key, namely enters the corresponding function operation. 
d、 Command function introduction 

e、 1)Demonstrates the value choice 
    First input order CP=24, presses “SET” again the key, the window demonstrates dI, by now entered the demonstration value choice condition
    dI：Demonstrates the value type choice condition identifier 
    After the window presents dI, presses “SET” the key, the window demonstration current display type establishment, if wants to change the type, presses “increases the key” or “reduces the key” to change its value. The parameter value significance is as follows ：

0：Demonstrated that the observed value is a frequency （Hz）

1：Demonstrates the observed value for the rotational speed percentage （PE）

2：Demonstrates the starting until now biggest frequency value 
3：Demonstrates the starting until now greatest rotational speed percentage （%）

4：Demonstrates the electrical machinery rotational speed (the note: Electrical machinery rotational speed and electrical machinery number of pole-pairs related) 
5：Demonstrates the starting until now biggest electrical machinery rotational speed 
After the parameter value establishes, presses “SET” the key, the measuring appliance stores automatically the parameter the E2PROM permanent preservation, then returns measuring condition. 
Explanation：

A:Demonstrated when starting until now maximum value, demonstrated time delay 1 minute later, returns to demonstrate the survey state of value automatically
B:When demonstrates the electrical machinery rotational speed, the kneading board unit indicating lamp all extinguishes, the Effective unit (transfers/minute) 
2）Electrical machinery number of pole-pairs establishment 
First input order CP=22, window obviously dS, by now entered the electrical machinery number of pole-pairs establishment condition. After presenting dS, then presses “SET” the key, the dS current value appears in the window, if wants to change presses “increases” the key or “the reduction” the key achieves needs the value, then presses “SET” again the key, the measuring appliance automatic balance, then returns to the measuring condition. 

3) Relay operation value establishment 
  First input order CP=28, the window demonstrates A1, by now entered the relay operation value establishment condition 。

    A1：J1 relay operation value establishment condition identifier 

After presenting A1, entered the J1 relay operation value establishment condition, presses “SET” again the key, a1 current value appears in the window, if wants to change presses “increases” the key or “the reduction” the key achieves needs the value, then presses “SET” again the key, the measuring appliance window demonstrates A2, entered the J2 relay operation value hypothesis condition

    Attention: The window demonstrated the parameter value and the current demonstration unit concern. If the current window demonstrated that the unit supposes is Hz, then the demonstration value is a frequency, if the current window demonstrated that the unit supposes for the gear ratio, then demonstration value for gear ratio %. 
    A2：J2 relay operation value establishment condition identifier.

After presenting A2, entered the J2 relay operation value establishment condition, presses “SET” again the key, a2 current value appears in the window, if wants to change presses “increases” the key or “the reduction” the key achieves needs the value, then presses “SET” again the key, the measuring appliance window demonstrates A3, entered the J3 relay operation value hypothesis condition
    Uses the similar method to complete the J4, J5, J6, J7 movement value the establishment ex analogia. After the parameter establishes completely, presses “SET” the key, the measuring appliance stores automatically the parameter the E2PROM then returns measuring condition.    

4）Elimination maximum value: 

First input order CP=48, presses “SET” the key, the measuring appliance automatic clearing current maximum value, then returns measuring condition. 
5）Direct-current electrical signal output correspondence scope hypothesis. 
This measuring appliance may attach the direct-current electrical signal (for example: 4-20 mA, 1-5 V, 0-5V, 0-10 mA and so on) outputs, this hypothesis completes the direct-current electrical signal output correspondence the observed value scope hypothesis. When leaving the plant establishes for (take the 4-20mA output as example): 4-20mA corresponds 0-100Hz. 
First input order CP=34, pressed “SET” the key, the window demonstrates LI, the measuring appliance entered the direct-current electrical signal output lower limit correspondence observed value hypothesis condition
    LI：Direct-current electrical signal output lower limit correspondence observed value hypothesis condition identifier 
After the window presents LI, presses “SET” the key, directs current the electrical signal output lower limit correspondence observed value (when leaving the plant supposes is “0” HZ) appears in the window. If you want to change this value to press “increase” or “the reduction” the key achieve think the value, then presses “SET” the key, the window demonstrates “HI”. 
    HI：Direct-current electrical signal output upper limit correspondence observed value hypothesis condition identifier 
After the window presents HI, presses “SET “the key, directs current when the electrical signal output upper limit observed value (when leaving the plant supposes is 99.99HZ) appears in the window, if you want to change this value to press “increase the key” or “the reduction” the key achieve you to need the value. Then presses “SET” the key, after the measuring appliance automatically stores the parameter the E2PROM permanent preservation, returns the measuring condition. 
6）Direct-current electrical signal output verification 
When direct-current electrical signal value of exports leaving the plant the school was already good, generally does not need to verify, even if the output correspondence scope change does not need, the measuring appliance automatic tracking, only then only will then use truly this function in the output out-of-tolerance's situation

First input order CP=32, pressed “SET” the key, the window demonstrates IL, the measuring appliance entered the direct-current electrical signal output lower limiting value verification condition. 
Below we take the 4-20mA output as example explanation verification process 。

After the window demonstrates IL, presses “SET” the key, 4mA outputs the current corresponding numerical value to appear in the window, presses “increases” the key or “the reduction” the key causes the output to be equal to 4mA, then presses “SET”, the key window demonstrates IH.
After the window demonstrates IH, presses “SET” the key, 20mA outputs the current corresponding value to appear in the window, presses “increases” or “the reduction” the key causes the output to be equal to 20mA, then presses “SET” the key, after the measuring appliance automatic balance, returns to the measuring condition. 
7）Serial port parameter establishment 
First input order CP=18, then presses “SET” the key, the window demonstration is “bO”, the measuring appliance enters the baudrate establishment condition

bO: Baudrate establishment condition identifier 
After the window demonstrates bO, presses the SET key, the current baudrate setting value appears in the window, if must change the baudrate, may press “increases” the key or “the reduction” the key changes, after achieving needs the value, presses “SET” the key, the window demonstrates dA 。

The baudrate establishment data significance is as follows:
0：The baudrate is 600bps 
1:The baudrate is1200bps 

2: The baudrate is 2400 bps
3: The baudrate is 4800 bps 
4: The baudrate is 9600 bps 

5: The baudrate is 19200 bps 
dA: Data format establishment 

Explained: The data by an outset position, 8 bit data positions or 9 bit data positions (the 9th bit data is verifies position), a stop position composes. 

When the window presents dA, the measuring appliance is at the data format establishment condition, presses “SET” the key, the current data format appears in the window; The window value's significance is as follows
0: Non-parity check 
1: Wonderful verification 

2: Occasionally verification 
If the user must change the data format, please press “increases” the key or “the reduction” the key changes, after achieving needs the value, presses “SET” the key, the window demonstrates Ad. 
Ad: Measuring appliance serial number establishment 
In the serial communication, on the serial transmission line hung has met many equipment, when intercommunication, to differentiate each equipment, gave each equipment serial number, was also called the device address

When the window demonstrates Ad, the measuring appliance is at the serial number establishment condition, presses “SET” again the key, current this measuring appliance serial number demonstration in window, if must change the measuring appliance serial number, please press “increases” the key or “the reduction” the key changes, after achieving needs the value, presses “SET” the key, the measuring appliance the serial port parameter will store E2PROM, then returns to the measuring condition. 
5、 Installment and movement 
Please defer to Figure two sign size, opens the hole on the measuring appliance screen, then installs the measuring appliance on the measuring appliance screen, then the reference chart three measuring appliance rear part wiring diagram meets the line, confirmed after unmistakable, circular telegram movement, after measuring appliance circular telegram, first self-checks, demonstrates entire 8, then the demonstration current hypothesis unit, the frequency demonstrates Hz, the rotational speed percentage demonstrates PE, the electrical machinery rotational speed demonstration is nS, then starts to survey. 

[image: image5]                 (Figure two) measuring appliance screen opening size 
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               （Figure three) measuring appliance rear part wiring 
Explanation ：

（1）When the meter watch band cocurrent electrical signal outputs, “+” the expression output's end, “-” expresses negative end 

（2） When meter watch band RS-485 or RS-422 serial port output, “+” expression output synchronism end, “-” expression output negative end. 

四、Matters needing attention ：

1，Before the use, checks the installment supply voltage and the electric power supply by all means must whether to tally 

2，When ordering please explain whether to attach the direct-current electrical signal to output or the serial port output, if did not explain that does not have any additional output 
五、MODBUS communication protocol ：
一．Interpretation of data ：

  1．The observed value indicated with 16 that the significance is as follows: 
	D15
	D14
	D13
	D12
	D11
	D10
	D9
	D8
	D7
	D6
	D5
	D4
	D3
	D2
	D1
	D0


D15：Expresses the observed value mark; 1st, negative; 0th, positive. 
D0-D15 expressed that the observed value (with integer original code expression), transforms this observed value the BCD code, 
The placement of the decimal point in hundred results is the frequency value, the unit is HZ. 
   2．Correspondence frame form: 
      The measuring appliance communication uses the standard MODBUS the communication protocol RTU pattern, in information each 8 bytes 16 enters the system character including two 4, in the RTU pattern each byte form is:
	Frame component
	digit

	start
	1

	data
	8

	Vibration of odd and even
	1（no vibration, then none）

	stop
	1


      The wrong verification area uses the cyclical redundancy check (CRC), if corresponds normally, and the calling subscriber transmission's order and the command parameter is correct, lower position machine according to request movement, otherwise does not give the response
3．Communication data stream composition: 
   (1) calling subscriber read metrical data transmission instruction format: 
	domain
	explanation

	Sub machine
	Effective address is from 0 to 247. Address 0 is broadcasting type and all the sub machines response. 

	Function code
	03（read analog）

	High address at the beginning
	High address of Data register

	Low address at the beginning
	Low address of data register

	High address of data length
	High address of the data length for sending

	Low address of data length
	Low address of the data length for sending

	Low address of CRC
	CRCL

	High address of CRC
	CRCH


 (2)formation of return data：
	domain
	explanation

	Sub machine
	Effective address is from 0 to 247. Address 0 is broadcasting type and all the sub machines response. 

	Function code
	03（read analog）

	Data length 


	02

	Data top digit 


	Passes on the measurement result the top digit 



	Data low position 


	Passes on the measurement result the low position 



	Low address of CRC
	

	High address of CRC
	


 (3)Example: Measuring appliance's address supposes is 03, the functional code 03, the read observed value is: 50.00HZ=1388H the superior machine transmission data is:

	Sub machine
	Function code
	High address of data register
	Low address of data register
	High address of reading the number
	Low address of reading the number
	Low address of CRC
	High address of CRC

	03
	03
	00
	55
	00
	01
	95
	F8


Return value of the instrument：

	Sub machine
	Function code
	Byte of data sent
	Observed value top digit 


	Observed value low position 


	Low address of CRC
	High address of CRC

	03
	03
	02
	13
	88
	E8
	BE


   Notice: all the data is hexadecimal number
二、Cyclic Redundancy Check Code

Cyclic Redundancy Check Code (CRC) contains two bytes (16 binary). CRC code is generated and positioned at the end of information by send equipment. Receiving equipment gets the information and regenerated the CRC code itself to check whether it is consistent with the receiving one. If not match, it shows wrong.

The method to generate the code: Preset 16 first register 1 and then gradually process every eight data. During this course, only use eight data bits. (Initiation and stop site won’t join)

In calculating the CRC code, when the eight data byte is different from the register or the result moves to low displacement 1 byte, it will fill the highest address with 0. Recheck the lowest, if it is 1, it will make sure the content and preset data of register is various. If the lowest is 0, it won’t do any processing or calculation. After this process having been repeated eight times, the next eight data byte is different from the content of existing register, the following process will like the same above---repeat eight times again. After processing all information, the content preserved in the register is CRC code.

CRC code calculated steps:

1. Pre-register for the 16 hexadecimal FFFF (all is 1), which is called CRC register.

2. Make a difference between the first 8 data and the low CRC register and store the result in the register

3. Shift right 1 byte for the content of register( heading the lowest, to fill the highest  with 0 and inspect the lowest)

4. If the moved-out lowest is 0, repeat the third step(move again)

5. Repeat step third and four until shift right eight times. Then the whole data has been processed.

6. Repeat the step two to five to continue the next eight byte data processing.

The CRC register got in the end is the CRC code
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