XWD-智能温度巡检仪

1、 概述

      XWD智能温度巡检仪是以微处理器（单片机）为核心设计，并广泛吸收了国内外同类产品的各种优点。具有自校零、自校量程功能，免去用户校正仪表之苦。仪表的关键器件采用美国INTEL公司、ATMEL公司、MAXIM公司等公司产品，在干扰防护上采用了阻容滤波网络、有源滤波、软件滤波等多种抗干扰措施，使得仪表有很强的抗干扰能力。

2、 主要特点

1、 每个通道的输入信号种类，起始测量值和终止测量值，小数点显示位置可通过面板任意设定，对热电阻输入的品种，可混合使用二线制、三线制。

2、 各通道可以独立设置上、下限报警方式、报警值。

3、 如果该测量通道不用，可以通过设置取消，需要时也可设置恢复。

4、 软件设置、软件校正，机内无任何调整电位器抗震性好。

5、 带RS－485串口与主叫方通讯。

6、 完善的程序监控电路，电压监测保护电路，以及多重冗余技术确保仪表稳定运行。

7、 掉电采用E2PROM数据保护，初始设置的所有参数及工作状态可永久保存；

8、 校验参数有备份，必要时可通过指令调用出厂备份的校验参数。
3、 产品型号及意义

	型                号
	点数(1-64)
	说           明

	XWD-
	
	
	智能多点巡检仪

	1
	
	
	
	线性电源（AC220V±10%）

	2
	
	
	
	开关电源（AC85V-265V或DC100V-380V）

	1
	
	
	二位式调节

	2
	
	
	三位式调节

	1
	
	
	适配热电偶

	2
	
	
	适配热电阻

	0
	
	
	无接口输出

	1
	
	
	RS-485接口（标准MODBUSRTU通讯协议）


图一

 说明：1、本仪表带2个继电器输出，2个继电器的报警方式可以任意设定。

       2、仪表输入信号（分度号）可以根据需要任意设定。
四、主要技术指标

1、 检测通道：0－64点

2、 精度：0.5级

3、 报警设定范围：全量程

4、 巡检速度：1－255秒（指面板显示巡检速度）

5、 输入阻抗：热电偶输入大于1MΩ; 4－20mA小于等于250Ω
6、 输入信号及测量范围见表1

7、 外线电阻：热电偶输入不大于1KΩ；热电阻输入不大于50Ω

8、 调节方式：位式调节

9、 继电器触点容量：交流无感负载220V/3A

10、 输出：微机串口输出RS-485

11、 使用环境：环境温度：0－50OC；环境湿度：≤85％；大气压：86－108Kpa

12、 功耗不大于5W

13、 外形尺寸：长×宽×高＝160×160×80 
表一：输入类型、测量范围及编码

	输入信号
	代码
	测量范围
	分辨力

	Pt100
	08
	－199.9 OC-650 OC
	0.1 OC

	G
	09
	－50 OC－150 OC
	0.1 OC

	Cu50
	10
	－50 OC－150 OC
	0.1 OC


五．仪表的面板
1．AL1－AL2二个指示灯,当表内J1－J2的二个继电器有动作时相应的指示灯会亮。

2．“设置”键：当仪表处于测量状态时，按动此键，仪表就转入设定状态，当仪表处于设定状态时，按动此键，仪表功能会自动转换（具体使用，详看后面的参数设定）。

3．增加键：参数设置时，按动此键，参数值增加，处于测量状态时测量显示通道增加。
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图二仪表面板布置图

4．减少键：参数设置时，按动此键，参数值减少，处于测量状态时测量显示通道减少。

5．AUTO指示灯，当处于自动巡检状态时，指示灯亮，定点测量时，指示灯灭。

6．复位键：按动此键，系统复位，仪表重新启动。

7．测量显示窗口：处于测量状态时，显示测量值，处于设定状态时，显示参数值。

8．测量通道显示窗口：显示当前显示值所处通道。

9．报警通道显示窗口：处于测量状态时，若某通道已报警，则该通道序号在该窗口显示； 

六．仪表的安装使用

按照（图八）的尺寸开好仪表屏孔，然后把仪表固定在仪表屏上，再按相应尾部接线图给仪表接线；热电阻可以采用二线制，也可采用三线制，如果采用二线制，请把所有热电阻的B端和C端连接在一起(也就是把接线柱或接线插头的下面一排连接线全短接在一起,然后在仪表的背部和C端（第1接线柱）连接在一起接热电阻的一端，A端接热电阻的另一端。如果采用三线制就直接按照（图三——图七）接线即可。RS485接口采用屏蔽线2脚接A（+），即RXD，3脚接B（-）即TXD.
[image: image3][image: image4]                            

图三1-8点电阻输入尾部接线图        图四1-16点电阻输入尾部接线图
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图五 热电阻输入1-24路接线            图六 热电阻输入1-48路接线
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图七 热电阻输入1-64路接线                 图八 仪表屏开孔尺寸

七．仪表操作使用

（1） 运投：

仪表通电后，马上进行自检并显示出相应信息，用户可从中看出仪表通道数，最高通道的测量范围，输入信号种类等。

自检完后，仪表自动进入工作状态，窗口将显示测量值。如果要求再次自检，可以按一下复位键，仪表将重新进入自检状态。若仪表工作不正常，也可按复位键。

仪表开始运行时默认为自动巡检状态。按动“增加键”或“减少键”，仪表转换为手动检测状态，并且通道会随所按键自动“增加”或“减少”；若想恢复为自动状态，请按动“设置”键测量窗口显示“CP”符号，按动“设置”键，测量窗口显示“0”, 再按动“设置”键仪表恢复到自动状态（即按动三次“设置”键）。

（2） 参数设定：

仪表参数设定说明：

1． 在仪表处于测量状态时，按动“设置”键，在报警通道窗口显示CP符号，再按动“增”或“减”键输入相应指令（即CP的值）。

2． 然后按动“设置”键，就会进入相应参数设定。

3． 设定时测量显示窗口显示参数设置过程，测量通道显示窗口显示参数所处通道，按动“增加”键或“减少”键改变参数值。

下表对各种指令的功能进行说明：

	密码值
	        功    能

	CP＝8
	仪表自动巡检速度设置

	CP＝16
	各通道参数的相互拷贝

	CP＝18
	对屏蔽通道进行恢复

	CP＝22
	通讯参数设定

	CP＝25
	进入各通道独立参数设置

	CP＝28
	对当前通道进行屏蔽

	CP＝50
	把0通道的所有参数拷贝到后续所有通道

	CP＝68
	把各种输入信号的校验值恢复为出厂备份值 


   参数设定操作说明：

1． 仪表自动巡检速度设置：（默认植为3）

首先输入指令CP＝8，再按动“设置”键即进入仪表自动巡检速度设置。

　　出现“So”符号时进入巡回显示时间设定，按动“设置”键,当前参数出现在测量窗口，此时按动“增加”键或“减少”键即可改变参数值（参数值单位为1秒，设置范围为1至255秒）达到所需值后再按动“设置”键仪表自动把参数存入EEPROM永久保存。

　　说明：此时间为各通道测量值自动在显示屏显示时的转换时间，与仪表自动巡测各通道值的时间无关。

2．各通道独立参数设定。

 对通道显示窗口显示通道的参数值进行设定，这一级参数必须各个通道分别设定。

    在CP＝25时，按动“设置”键即进入各通道独立参数设定。

Fd ：输入信号种类设置：

    此数值的意义参考前面表一。

    在窗口出现“Fd”符号时即处于输入信号种类设置，按动“设置”键,当前参数出现在测量窗口，此时按动“增加”键或“减少”键即可改变参数值。达到所需值后再按动“设置”键仪表自动转入下一个参数设置。

Sd：小数点位置设定

     窗口出“Sd”符号时即处于小数点位置设定，设定方法如上。参数值的意义如下：

     0：无小数点

     1：小数点在十位

     2：小数点在百位

     3：小数点在千位

F1：第一个报警继电器报警方式设定。

     参数符号出现“F1”时表示第一个报警继电器报警方式设置，设定方法同前；参数值的意义如下：

     0：无报警。

  1：上限报警方式。

  2：下限报警方式。

  此参数说明了第一个继电器的报警输出的方式。

F2：第二个报警继电器的报警方式设定。

    出现“F2”符号时表示第二个报警继电器报警方式设置，设置方法和参数值意义同前。

H1：第一个报警继电器报警回差。

    说明:回差--即是报警死区值,加上死区以免当测量值与设定值相差很少时产生振荡,出厂时回差设定为0.3℃,用户可根据自已的实际情况修改。
      当报警窗口显示“H1”时表示第一个报警继电器报警回差设置，按动“设置”键,当前参数出现在测量窗口，再按动“增加”键或“减少键”改变其值，达到需要值后，按动“设置”键对所设参数进行确认，同时进入 下一级参数设定。

H2：第二个报警继电器报警回差。

    参数符号出现“H2” 时表示第二个报警继电器报警回差设置，设定方法同上。

A1：第一报警值设定。

    窗口出现“A1”时，仪表处于第一报警值设定。

    本仪表对每个通道可以设定二个输出继电器进行报警。工作人员可以根据前面参数的设定组成上、下限报警，双上限报警，双下限报警等，现在就是完成具体报警值的设定。设定方法如下：

    按动“增加”键或“减少”键改变其值，达到需要值后，按动“设置”键对所设参数进行确认，同时进入下一级参数设定。

A2：第二报警值设定：

    当窗口出现“A2”符号时即处于第二报警值的设定。设定方法及意义同前。

CL：测量下限值设定。

当窗口出现“CL”符号时即处于测量下限值的设定。设定方法同前。

此值规定了此通道的测量值不能低于此值，若低于此值仪表会作溢出处理。

CH：测量上限值设定。

当窗口出现“CH”符号时即处于测量上限值的设定。设定方法同前。

此值规定了此通道的测量值不能高于此值，若高于此值仪表会作溢出处理。至此二级参数已全部设定完，此时再按动“设置”键，仪表会自动把参数值存入EEPROM然后回到测量状态。

3．仪表测量值的校验

本仪表出厂时已经校验，不必再校验。仪表测量值的校验必须接高精度的电阻箱调校，否则不能正常工作。 

4．参数拷贝指令：

（1） 任意拷贝指令。

      功能：把任一通道的参数拷贝到其它通道。

在CP＝16时按动“设置”键，仪表即进入此功能，此时参数符号显示 “CY1”提示输入源参数通道数，然后按动“设置”键窗口显示“0”，这时按动“增加”键或“减少”键即可改变参数，源参数通道数确认以后，按动“设置”键窗口显示“CY2”, 提示输入目的参数通道数，然后按动“设置”键窗口显示“0”，这时按动“增加”键或“减少”键即可改变参数，目的参数通道数确认以后，按动“设置”键仪表自动拷贝参数然后回到测量状态。

（2） 全拷贝指令

  功能：把0通道的所有参数拷贝到后续所有通道

在CP＝50时按动“设置”键，仪表即进入此功能；此时在参数符号显示 “COPY”,再按动“设置”键，仪表显示“yES”，再按动“设置”键，如果“0”通道没有屏蔽则仪表自动拷贝参数到后面的通道，回到测量状态，如果“0”通道被屏蔽则仪表显示“no”然后回到测量状态。

5、串口通讯参数设置

   在CP＝22时，按动“设置”键，即进入串口通讯参数设置状态，参数符号首先显示“dA”。

dA:通讯协议设置：

在窗口显示“dA”时，仪表处于串口通讯数据格式设置状态；按动“设置”键,当前参数出现在测量窗口，此时按动“增加”键或“减少”键即可改变参数值；参数意义如下：

0：不带校验

1：带奇校验

2：带偶校验

Ad：仪表通讯地址设置：

通讯地址（仪表识别号）：在多机通讯中，仪表和上位机或其它仪表通讯时，上位机或其它仪表识别本仪表的编号,因此设置该编号时要求：每块仪表编号不同保持唯一。请注意:这里的Ad编号为十进制,而MODBUS通讯协议里的仪表地址“03”为十六进制。即：仪表Ad=3与MODBUS通讯协议里的仪表地址“03”相对应。

 当参数符号显示“Ad”时，仪表处于通讯地址设置状态，按动“增加”键或“减少”键  ，改变其值，达到需要值（每块仪表编号不同保持唯一，编号范围0－255）后，按动“设置”键对所设参数进行确认保存后，仪表自动回到测量状态。

bO:波特率设置：

在窗口显示bO时，仪表处于串口通讯波特率设置状态，按动“设置”键,当前参数出现在测量窗口，此时按动“增加”键或“减少”键改变参数。完成设置后，按动“设置”键仪表会自动把设定参数存入EEPROM回到测量状态。参数值意义如下：

0：波特率=1200  bps

1：波特率=2400  bps

2：波特率=4800  bps

3：波特率=9600  bps

4：波特率=19200 bps

6．对不用的通道的屏蔽

首先把显示参数通道置于将屏蔽的通道，然后输入指令CP=28, 按动“设置”键窗口显示“OF”，再按动“设置”键窗口显示“YES”,如果确实要屏蔽该通道则按动“设置”键，则该通道屏蔽。否则按动“RES”键复位仪表。

7．对屏蔽的通道进行恢复

    对不用的点恢复有二种方法。

    第一种方法：

    采用前面介绍的“拷贝指令”，把在用的通道参数拷贝到被屏蔽的通道，这样删除的通道就可以显示出来，然后对其参数进行设置。

第二种方法：直接恢复指令。

A.输入指令CP＝18按动“设置”键，参数符号显示“on”。按动“设置”键，窗口显示“0”。

B.按动“增加”键或“减少”键，设定参数等于需要恢复的通道数，再按动“设置”键，
窗口显示“YES”，如果确实要恢复该屏蔽通道则按动“设置”键，则该通道恢复。否则按动“RES”键复位仪表。

8．把各种输入信号的校验值恢复为出厂备份值

如果不小心对仪表进行了误操作，把校验参数调乱而身边又没有仪器校验则可采用此功能进行修复。

输入指令CP=68再按动“设置”键,窗口显示“HEI”，再按动“设置”键即可完成恢复工作。

八、故障显示

（一）、仪表某通道（或所有通道）若显示“OH”，仪表上溢报警显示；  

若显示“OL”，仪表下溢报警显示。可能引起此故障的原因有：

1、 仪表该通道（或所有通道）分度号是否与感温传感器不匹配；

2、 测温传感器是否已坏；

3、 测温传感器到仪表之间引入导线是否已损坏；

4、 仔细检查接线插头、插座之间金属簧片是否接触良好（确保所有C线连接于C端）：

若某通道“A”线接触不良将导致温度显示值增加（显示不稳定）直至显示“OH”；

若某通道“B”线接触不良将导致温度显示值减少（显示不稳定）直至显示“OL”；

此时可采用适当增加金属簧片弹力、清除金属表面氧化污物等办法排除本故障；

5、 安装时是否将所有的“A”线与“B”线接反导致仪表显示“OL”？
6、 仪表是否没有连接精密电阻箱就进行了错误的校验。
（二）、报警显示通道闪动

1、 引线发生似断非断现象。

2、 接线螺丝没有拎紧，有轻微松动。

九、注意事项：

1.仪表安装前，应保存在空气流通，相对湿度不大于85％，不含腐蚀气体的场所。

2. 如用户按规定的办法正常使用和保存仪表，从发货之日起一年内因质量问题，我厂无条件退换。
	℃
	Cu50
	G
	Pt100
	℃
	Cu50
	G
	Pt100

	0
	50
	53
	100
	80
	67.12
	71.02
	130.90

	10
	52.14
	55.25
	103.90
	90
	69.26
	73.27
	134.71

	20
	54.28
	57.50
	107.79
	100
	71.40
	75.52
	138.51

	30
	56.42
	59.76
	111.67
	110
	73.54
	77.78
	142.29

	40
	58.56
	62.01
	115.54
	120
	75.68
	80.03
	146.07

	50
	60.70
	64.26
	119.40
	130
	77.83
	82.28
	149.83

	60
	62.84
	66.52
	123.24
	140
	79.98
	84.54
	153.58

	70
	64.98
	68.77
	127.08
	150
	82.13
	86.79
	157.33


十、附表：铜电阻Cu50，G分度,铂电阻Pt100传感器温度对应电阻值：

十一、XWD MODBUS通讯协议：

一．数据说明： 

1．测量值用16位表示，意义如下：

	D

15
	D

14
	D

13
	D

12
	D

11
	D

10
	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-D14表示测量值（用整数原码表示），若仪表有小数点，请把该测量值转换成BCD码，

然后根据小数点位置确定测量值的大小。

   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
	CRCL

	CRC校验高位
	CRCH


   说明：仪表测量数据每个通道2个字节，起始地址（首地址）为008OH（128），即第0通道的数据地址为0080H；通道数每增加1，地址就加2。如果需要连续读取多个通道的数据，就可以据此计算出所需数据的起始地址和数据长度。

(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
	所传数据字节数

	数据1高位
	所传测量结果1的高位

	数据1低位
	所传测量结果1的低位

	数据n高位
	所传测量结果n的高位

	数据n低位
	所传测量结果n的低位

	CRC校验低位
	CRCL

	CRC校验高位
	CRCH


 (3)举例：仪表的地址设为03，功能码03，读00通道开始的连续20个通道的数据，

上位机发送数据为：

	从机

地址
	功能码
	数据寄存器高位地址
	数据寄存器低位地址
	读通道个数的高位
	读通道个数的低位
	CRC

低位
	CRC

高位

	03
	03
	00
	80
	00
	14
	45
	0CF


 仪表返回：

	从机地址
	功能码
	所传数据字节数
	通道0测量值的高位
	通道0测量值的低位
	……
	通道19测量值的高位
	通道19测量值的低位
	CRC

校验码低位
	CRC

校验码高位

	03
	03
	28
	n0H
	n0L
	……
	n19H
	n19L
	CRCL
	CRCH


   说明：传送的数据全部为十六进制数。

XWD-64 intelligent patrol and inspection instrument
（2006/3/27 edited）
1、 Introduction

XWD-64 intelligent patrol and inspection instrument picks microprocessor as core design and absorbs the merits of many similar products in China and abroad. It can calibrate and measure automatically instead of doing it manually. The core components of the product are from Intel, ATMEL, MAXIM, etc. Interference defense function has many high-techs such as resistance filtering network, active filter and filtering software, which will help the instrument work stably and reliably under electromagnetic interference circumstances.

2、 Main Character

1. The type of input signal for every channel, measuring value from the beginning to the end and Decimal point display location can be set through panel; the kinds of thermal resistance can use two-wire system mixed with three-wire system.

2. Each channel can set the maximum and minimum level of alarm types and values independently.

3. If the measuring channel isn’t used right now, it can be deactivated and activated easily through setting.

4. There is no adjustment potentiometer in the instrument, so the seismic resistance is really good.

5. It can communicate RS-485 serial with the callers.

6. Perfect monitoring circuit, protection for circuit by voltage monitor and multiple redundant technology to make sure the instrument work stable.

7.  E2PROM protect the data when power off and initial set up and working conditions of all parameters can be permanent preservation

8.  There’s backup of verify parameters and can be called directly if necessary.

3、 Models and its meaning

	Models
	Numbers（1-64）
	Explanation

	XWD-
	
	
	intelligent patrol and inspection instrument

	1
	
	
	
	Linear Power Supply（AC220V±10%）

	2
	
	
	
	Switching Power Supply（AC85V-265V or DC100V-380V）

	1
	
	
	Dual conditioning

	2
	
	
	Triple conditioning

	1
	
	
	Adapter thermocouple

	2
	
	
	Adapter thermal resistance

	0
	
	
	No interface output

	1
	
	
	RS-485 output (MODBUS communication protocol)


Explanation:

1. The instrument has two relay output.

2. Alarm type of the two relays can be set arbitrarily

3. The instrument is divided into three types: 

a. thermocouple input 

b. thermal resistance input 

c. other input

The signals can be set arbitrarily in the same type.
四、Main Specifications

1、 Check Channel：2－64

2、 Accuracy：0.5 level

3、 Alarm setting range：the whole

4、 The rate：1－255s（shows on the screen）

5、 Input thermal resistance：thermocouple>1MΩ; 4－20mA≤250Ω

6、 Input signal and measuring range in figure 1

7、 Perimeter resistance：thermocouple no more than 1KΩand its input no more than 50Ω

8、 Change type：multiple condition

9、  Relay contact capacity：exchange noninductive load 220V/3A

10、 Output：PC serial port output RS-485

11、 Environment：temperature：0－50OC；humidity：≤85％；atmospheric pressure：86－108Kpa

12、 Power≤5W

13、 Size：width x height x depth＝160×160×80 

figure 1：types of Input signal, measuring range and the code

	Input signal
	Source
	Measuring range
	Resolution

	Pt100
	08
	－199.9 OC-650 OC
	0.1 OC

	G
	09
	－50 OC－150 OC
	0.1 OC

	Cu50
	10
	－50 OC－150 OC
	0.1 OC


五．Panel of the instrument:
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Figure二
1．AL1－AL2 are two lights. The relative light will be bright corresponding to the actions of two relays in figure J1-J2.

2．“Set”：Press the button to change the state of measuring to “Setting” mode. When in “Setting” mode, press “set” will turn to automatic state.(see  the details of the parameters set behind)

3.”increase”: press this button in setting mode adds parameter values and in measuring state adds channels

4 “reduce”: press this button in setting mode reduces parameter values and in measuring state reduces channels

5. “Auto”: when in the state of automatic patrol and inspection, light is bright; when in measurement, the light is eliminated.

6. “Restoration”: press the button, system restores and the instrument restarts.

7. “Measuring value display”: when in the state of measurement, it shows measuring value; when in the setting mode, it shows parameter value.

8. “Measuring channel display”: it shows the channel for current value right now.

9. “Alarm display”: when in the state of measurement, if some channel alarms, the number of the channel will be shown on the window.

六．Installation
Make a good screen hole according to figure 8 and fix the instrument on the panel. Connect the relative wire according to the introduction. Thermal resistance can use second-line system or three-line system. If choose the former, please link B and C together to connect to one end of the thermal resistance and A to the other end. If choose the latter, please connect through figure2 to figure7. RS485 interface take shielding line 2 to A (+), which is RXD and 3 to B (-) which is TXD.

[image: image9]
Figure三、1-8 Input point resistance at the end of wiring

[image: image10]
Figure四1-16 Input point resistance at the end of wiring

[image: image11]
Figure五 Input of thermal resistance 1-24 wiring

[image: image12]
Figure六 Input of thermal resistance 1-48 wiring

[image: image13]
Figure七 Input of thermal resistance 1-64 wiring 
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Figure八 Size of Screen Hole
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Figure九1-24 explanation of point thermal resistance input wiring
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Figure十A、1-48 explanation of point thermal resistance input wiring(lower 50-socket) 
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Figure十B、1-48 explanation of point thermal resistance input wiring(higher  50-socket) 
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Figure十一A、1-64 explanation of point thermal resistance input wiring(lower   50-socket) 
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Figure十一B、1-64 explanation of point thermal resistance input wiring(middle    50-socket) 
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Figure十一C、1-64 explanation of point thermal resistance input wiring(higher     50-socket) 

七．Operation：

（1） Operation：

After it has been electrified, it starts self-inspection and shows the related information which includes the number of channels, the measuring range of highest channel and types of input, etc.

After the self-inspection process, the meter changes to work state automatically and the screen will show the measuring value. If the user requires to self-inspection again, just press the Restoration button and if it doesn’t work normally, the button is still helpful.
The default state of the instrument is automatic patrol and inspection. Press “increase” or “reduce” to change to the manual mode and the channel will be “increased” or “reduced” automatically according to the pressing. If want to restore to automatic state, please press “set” to show “CP” on the measuring windows, then press “set” to have “0” on the screen and press the button again to reach the automatic state.(actually is to press “set” three times)

（2） Parameter Setting：

Explanation：

1． During the measuring state, press “set” button and the alarm display window shows “CP”. Then press “increase” or “reduce” to enter order(the value of CP)

2． Press “set” to enter the parameter setting

3． The measuring display window shows the course of parameter setting and the measuring channel display window shows the channel parameter in. press “increase” or “reduce” to change the value.

The explanation of function for every order is shown in the table below:

	password
	        function

	CP＝8
	setting of self-check rate

	CP＝16
	mutual copy for each channel parameter

	CP＝18
	access to the resumption of shielding

	CP＝22
	Setting of communication parameter

	CP＝25
	independent parameter setting for every channel

	CP＝28
	a shield on the current channel

	CP＝50
	Copy all the parameters of channel 0 to the following

	CP＝68
	Restore all the vibration of various input signal to the original


Operation explanation for the parameters：

1． setting of self-check rate：

First type the order “cp=8” and press “set” to enter this mode.

When symbol “So” appears, it enters the setting of roving time. Press “set” to see current value of the parameter. Press “increase” or “reduce” now can change the value and when get wanted, press “set” to preserve the parameter into EEPROM.

(The unit for the value is second and its range from 1 to 255)

Notice: its transformation time for each channel measuring value on the screen and has nothing to do with the time for instrument automatically to check the channel value.

2．Independent parameter setting for every channel:

It’s setting for the channel parameter value on the display window and must be set separately.

Press “set” to enter this mode when “cp=25”

Fd: setting for input signal types

The meaning of this value refers to Figure 1 in the front.

When symbol “Fd” appears, it enters the setting of input signal types. Press “set” to see current value of the parameter. Press “increase” or “reduce” now can change the value and when get wanted, presses “set” to go to the next parameter setting.

Sd：Set the position of decimal point

     When the screen displays “Sd”, it enters the state of “setting the position of decimal point”.  Setting method is the same above and the meaning of parameters is shown below:

０：No decimal point

１：Decimal point is in 10

２：Decimal point is in 100

３：Decimal point is in 1000

F1：Alarm setting for the first alarm relay

     When the parameter symbol is “F1”, it enters the state of “alarm setting for the first alarm relay”. Setting method is the same above and the meaning of parameters is shown below:

0: no alarm

1: maximum alarm type

2: minimum alarm type

This parameter tells the output alarm type of the first relay  

F2：Alarm setting for the second alarm relay    

When the parameter symbol is “F2”, it enters the state of “alarm setting for the second alarm relay”. Setting method and parameter meaning are the same above.

H1: the indifferent for the first alarm relay

Notice: the indifferent value means insensitive range. The indifferent value can avoid the vibration caused by little difference between the measuring value and the setting value. The original value is 0.3℃. User can change it according to the need.

When the alarm window displays “H1”, it enters the state of “setting of the indifferent for the first alarm relay”. Press “set” to see the current value and “increase” or “reduce” to change it. When get wanted, presses “set” to make sure the setting parameter and meanwhile go to the next setting.

H2：The indifferent for the second alarm relay

When the alarm window displays “H2”, it enters the state of “setting of the indifferent for the second alarm relay”. Setting method is the same above.

A1: the first alarm value setting

When the window displays “A1”, it enters the state of “the first alarm value setting”.

For every channel, the instrument can set two alarm relays. Staff may make “maximum and minimum alarm”, “dual maximum alarm” or “dual minimum alarm” etc according to the parameter setting above. Here is the method to set the alarm value:

Press “increase” or “reduce” to change the value and when get wanted, press “set” to make sure the setting and go to the next setting.

A2: the second alarm value setting

When the window displays “A2”, it enters the state of “the second alarm value setting”. the setting method and parameter meaning is the same above.

CL: set minimum value of measurement

When the window displays “CL”, it enters the setting state of “minimum value of measurement”.

The measurement of this channel shouldn’t below this value, or it will cause overflow problem.

CH: set maximum value of measurement

When the window displays “CH”, it enters the setting state of “maximum value of measurement”. Setting method is the same above.

The measurement of this channel shouldn’t above this value, or it will cause overflow problem.

Now all the parameters have been done and then press “set” to let the instrument automatically preserve them into EEPROM and come back to the measuring state.    

3. Vibration of the instrument

All the other parameters have been calibrated at the factory, so there is no need to do it again. The calibration of instrument’s precision must be adjusted through resistor boxes, otherwise it will not work properly. 
4. Copy order:

(1) Free copy order:

Function: copy any channel parameter to the other

When CP is 16, press “set” to activate this function. The parameter symbol shows “CY1” to type the number of resource parameter channel. Then press “set”, “0” will be shown on the window. Press “increase” or “reduce” to change the parameter and after it’s done, press “set”, the “CY2” will show on the window, meaning to type the number of targeted parameter channel. Press “set” again and can see “0” on the window. After all is done, press “set” finally to copy the parameter automatically and come back to the measuring state.

(2) Full copy order

Function: copy all the parameters of channel 0 to the following channels

When CP is 50, press “set” to activate this function and now the symbol shows “COPY”. Press “set” again to see “YES” on the screen. Press “set” finally and if channel 0 isn’t be shielded, the instrument copies parameters to the following, but if it is, the instrument will show “no” on the screen and go back to the state.

5. Set for Serial communication parameter

First type the order “cp=22”, then press the “set” button and the screen will display dA, which means it enters the setting state of “Serial communication parameter”.

dA: setting for communication protocol

When the screen shows “dA”, it enters the setting state of “Serial communication formation”. Press “set” to see current value on the measuring window. The meaning of parameters is shown below: 

0: without checking 

1: check with odd 

2: check with even

Ad: setting of instrument communication address: 

Communication address (the identification):  when the instrument and upper monitor communicate with the other devices among multi-machine communication, upper monitor and the other devices identify the instrument’s serial number. So it requires the number is different and unique for every instrument. Please pay attention that Ad number is in the decimal system; however the address “03” in MODBUS protocol is the hexadecimal system. “Ad=3” equals to address “03” with MODBUS protocol.

When the parameter is “Ad”, the instrument enters the state of communication address setting. Press the “increase” or “reduce” button to get the wanted value (the number is different and unique for every instrument and the range is from 0 to 255), then press “set” button to preserve all the parameters. The instrument will go back to measuring state automatically. 
bO：Setting of baud rate

When screen shows b0, it enters the state of baud rate set for Serial parameter. Take the same method to complete the setting of parameters and press “SET” button, screen will show Ad. 

The following is the meaning of baud rate setting data:

0：Baud rate =1200bps

1：Baud rate =2400bps

2：Baud rate =4800bps

3：Baud rate =9600bps

4：Baud rate =19200bps

6. Switch of two-wire system and three-wire system during thermal resistance input

(1) three-wire system changes to two-wire system

Look at figure 3 and connect B and C of wanted two-wire system points together at the end.

Two-wire system will bring measurement error because of lead resistance. Here are two kinds of method to eliminate:

The first method: to measure the lead resistance directly

A. short the two leads together on the two original connectors of sensor

B. Change password CP to 42 and press “set” to see parameter symbol “Lo”. Press “set” again and the instrument will automatically finish the measurement of lead resistance. When everything is down, the screen will show “OU”. Press “set” to preserve and come back.

The second method: minus the error caused by lead

A. take mercury thermometer to measure the temperature of probe as T1 and the temperature shown on instrument the screen as T2. ΔT＝T2－T1  
B. Type order “CP=38” and press “set” to see symbol “LE” on the screen.

C. Press “set” and current value of parameter is shown on the measuring window. Now press “increase” or “reduce” to make it equal to ΔT. Then press “set” to preserve and back.

It’s recommended to pick up the first method because of its more accuracy

(2) two-wire system changes to three-wire system

The first method: if you take the first method above to change three-wire system to two-wire system, then this method is to do that reversely.

A. Connect A, B, C of the three-wire system points together at the end of the instrument.

B. Enter “CP=42” and press “set”, parameter symbol “Lo” will be shown. Then press “set” and the instrument will automatically complete measurement and shows “OU” when it’s done. Press “set” to preserve and come back.

The second method: if you take the second method above to change three-wire system to two-wire system, then this method is to do that reversely.

A. Enter “CP=38” and press “set”, parameter symbol “LE” will be shown.

B. Press “set” again to see current parameter and press “increase” or “reduce” to let it become “0”. Then press “set” to preserve and come back.

When the steps above are done, break Port B and C according to Figure 3

7. A shield on the unused channel

First of all, place the parameter in the channel going to be shielded and then enter “CP=28”. Press “set”, the screen will show “OF”. Press “set” again and the window will display “YES”. If you do want to shield that channel, please press “set”; if not, press “RES” to restore.

8. Restore the shielding channel

Here are two ways to restore:

The first method: take the copy order introduced above to copy all the current parameters to the shielding channel. Then the deleted channel will be seen and can set for its parameters 

The second method: restore directly

A. Enter “CP=18” and press “set”, parameter symbol “on” is shown. Press “set” again and the window will display “0”.

B. Press “increase” or “reduce” to set the wanted number of channels restored. Press “set” again, the screen shows “YES”. If you do want to restore the channel, press “set”; if not, press “RES” to come back.

9. Restore all the vibration of various input signal to the original

If performs false operation without care or cause the parameters to chaos but without any device to check out, you can fix the instrument by this function. 

Enter “CP=68” and press “set”, the window will display “HEI”. Press “set” again to restore.

八、Error Display:

（一）、if one channel (or the whole) shows “OH”, it is alarm of overflow ; if it shows “OL”, it is alarm of underflow.

The reasons for the error may be

1. Indexing number of this channel(or the whole channel) doesn’t match the number of temperature sensor

2. Sensor for measuring temperature is damaged

3. Input wire is broken between temperature sensor and the instrument

4. Make sure the metal reed is good in plug and contactors. (wire C must be connected to Port C)

If Wire A is a bad contact, it will cause temperature value to increase on the screen until it becomes “OH”

If Wire B is a bad contact, it will cause temperature value to decrease on the screen until it becomes “OL”

To properly increase the elasticity of metal reed and remove the scum of oxidation on the surface may solve this problem.

5. Connect all the Wire A and B reversely to cause “OL” display during installation.

6. The instrument doesn’t connect to the precise resistance box, leading to false vibration.

(二) alarm shows flashing channel

1. Lead wire seems to break

2. Screws isn’t tightened and loosened slightly

九、Notice：

1. Before installation, make sure the place meets the need:

Relative humidity less than 85% and Non-corrosive gas

Ventilation is good.

2. During one year beginning from the date of shipment, we will replace or return unconditionally if there’s any quality problem.
十、Notice for Order 

1. The instrument has RS-485 Serial Output Interface, so please choose carefully and strictly according to “instrument Models and its meaning”. If there’s no clear explanation, we will only provide you the instrument just with patrol and inspection but no communication.

2. You should provide the model, the number, destination and post zip.

十一、attached table：

	OC
	Cu50
	G
	Pt100
	OC
	Cu50
	G
	Pt100

	0
	50
	53
	100
	80
	67.12
	71.02
	130.90

	10
	52.14
	55.25
	103.90
	90
	69.26
	73.27
	134.71

	20
	54.28
	57.50
	107.79
	100
	71.40
	75.52
	138.51

	30
	56.42
	59.76
	111.67
	110
	73.54
	77.78
	142.29

	40
	58.56
	62.01
	115.54
	120
	75.68
	80.03
	146.07

	50
	60.70
	64.26
	119.40
	130
	77.83
	82.28
	149.83

	60
	62.84
	66.52
	123.24
	140
	79.98
	84.54
	153.58

	70
	64.98
	68.77
	127.08
	150
	82.13
	86.79
	157.33


Temperature refers to the resistance values of copper resistivity CU50,G Indexing and platinum resistance Pt100 sensor:

十二、XWD-64 MODBUS Communication Protocol：

一．explanation：

1. Measuring value is shown in 16 bit:

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


D15：Symbol of the value

1 is negative while 0 is positive

D0-D14 is the measuring value (integral source number). If there is any decimal point in the number, please change the value to BCD Code and determine the size according to the position of decimal point.

2．Formation of communication frame：

The communication is under RTU Model of standard MODBUS communication protocol. Each piece of information is made up of one 8-bit byte and two 4-bit hex character. The formation of each byte in RTU Model is shown below:
	Frame component
	digit

	start
	1

	data
	8

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

	stop
	1


Error vibration is under Cyclic Redundancy Check (CRC). 

If the communication is normal, the order and parameter of caller are correct, and then the receiving machine will perform under requirement, otherwise no response.

3. communication data stream：

(1)formation of sending order when read the 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）

	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


Notice: each channel for the measuring value has two bytes. The start address is 0080H, which means the data address of channel 0 is 0080H. Each channel adds 1, address pluses 2. If there’s need to read data of many channels continually, you can calculate the start address and length for needed data through this.

 (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）

	Length of data
	Byte of sending data

	High address of data 1
	High address of measuring result of 1

	Low address of data 1
	Low address of measuring result of 1

	High address of data n
	High address of measuring result of n

	low address of data n
	low address of measuring result of 1

	Low address of CRC
	CRCL

	High address of CRC
	CRCH


(3) example：set the address of instrument to 03 and function code to 03, then read the data of consecutive 20 channels beginning from channel 00. 

Data sent by upper monitor：

	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
	80
	00
	14
	45
	0CF


Return value of the instrument：

	Sub machine
	Function code
	Byte of data sent
	High address for measuring value of channel 0
	Low address for measuring value of channel 0
	……
	High address for measuring value of channel 19
	Low address for measuring value of channel 19
	Low address of CRC
	High address of CRC

	03
	03
	28
	n0H
	n0L
	……
	n19H
	n19L
	CRCL
	CRCH


   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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