
ＸＷＴ－222C智能型数字温度调节仪
一、概述：
     永源XWT－222C微电脑数字温度调节仪是我厂针对水电厂、火电厂的特殊要求设计的专用仪表。此表采用微机技术，具有多种诊断功能;干扰防护上采用了阻容滤波网络，有源滤波、软件滤波，隔离等技术，使得仪表在电厂强电磁干扰下也能稳定可靠的工作。
    因有上述特点，使得本仪表除广泛用于电厂外，还广泛用于大电机定子测温保护，压缩机测温保护等干扰大，震动大使得传感器易坏的场合。
二、主要特点：

1、在仪表电源通和断的瞬间继电器不会误报警；
2、热电阻损坏（短路和断路）继电器不会误报警；

3、热电阻引线似断非断继电器不会误报警；

4、热电阻引线的接线柱螺丝未拧紧而出现抖动继电器不会误报警；

5、热电阻接线可以在二线制和三线制之间互换；

6、输入信号可以任意设定；

7、可附加直流电信号输出，输出范围可以任意设定；

8、可附加串口输出以便与计算机通讯，通讯接口RS-485；

9、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；

10、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。

 三、主要技术参数
    1、输入信号：各种热电阻（BA1,Pt100,Cu50,Cu100,G）
    2、测量范围：-50-150℃
    3、分辨率：0.1℃
    4、测量精度：0.5级
    5、显示方式：ＬＥＤ高亮数字显示

6、控制方式：三位式控制
7、通讯方式：各种标准双向串行通讯，如：RS-485、RS-422、RS-232C等  

    8、可带直流电信号输出：1-5V、4-20mA、0-5V、0-10mA等
    9、断阻、报警保护继电器输出触点容量：交流220V/3A（交流无感负载）； 

    10、工作电源：开关电源（AC85V-265V或DC100-380V） 

    11、功耗：〈5W
12、外形尺寸：宽X高X深（mm）160X80X140
 四、仪表型号介绍
	型                号
	说           明

	XWT-
	
	数字温度调节仪

	1
	
	
	线性电源（AC220V±10%）

	2
	
	
	开关电源（AC85V-265V或DC100-380V）

	2
	
	三位调节

	2
	
	适配热电阻

	C
	
	电厂、电站专用

	-0
	
	不带变送输出

	-1
	
	带4-20mA输出

	-2
	
	带1-5V输出

	0
	
	无接口输出

	1
	
	RS-485接口输出(MODBUS通讯协议)

	2
	
	RS-422接口输出

	3
	
	RS-232接口输出
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                 〈图一>    面板布置图

 面板说明：
[image: image7]        键：参数设定选择键，按序变换参数设定模式。
        键：参数变更时，增加数值，连续按压，将自动快速增“１

键：参数变更时，减少数值， 连续按压，将自动快速减“1”。
        键：复位键，用以程序复位，按动此键，程序从头执行。
    A1 ：Ⅰ上限报警指示灯
A2 ：Ⅱ上限报警指示灯

BR ：断阻指示灯
[image: image8]六、  仪表的使用
（图二）仪表屏开孔尺寸

[image: image9]                                         

变压器带微机接口或电流输出接线

（图三） 尾部接线图
(一) 安装与接线

    仪表屏开孔尺寸见〈图二〉，仪表卡入表盘后，请参照尾部接线图（见图三）正确接线，确认无误后给仪表通电 。

〈二〉仪表的投运：

仪表通电后，马上进行自检并显示出相应信息，用户可从中看出输入种类、单位、测量范围等。自检完后,仪表自动转入工作状态,窗口将显示测量值.但调节功能并不启动,延时二十五秒钟后才启动调节功能,以便用户发现测量值不对时关闭机器, 以免产生错误的调节输出；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以按复位键。      
仪表在最初投运的半小时内每隔30秒自校正一次,以消除漂移；自校正时对按键的按动仪表不响应,自校正一次需3秒时间。
<三>参数的设定

仪表参数设定时,显示窗口将作为设定值显示器,每一参数设定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。
    指令输入:在测量状态下，按动“SET”键，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。                     
报警参数的设定
1） A1：Ⅰ上限报警设定值设定

    首先输入指令CP=18，再按动“SET”键，窗口显示A1，这时就进入Ⅰ上限报警值设定状态，再按动“SET”键,Ｉ上限报警当前设定值出现在窗口,此时按动“增加”键或“减少”键,数值自动增或减,若按住不放,则快速增加或减少,达到需要值后,按动SET键,窗口显示A2。

2） A2：Ⅱ上限报警设定值设定标识符

    窗口显示A2，就进入Ⅱ上限报警值设定状态，再按动“SET”键,Ⅱ上限报警当前设定值出现在窗口,此时按动“增加”或“减少”键,数值自动增或减,若按住不放,则快速增加或减少,达到需要值后,按动SET键,窗口显示H1。

3） H1：Ⅰ上限报警回差值设定

    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。
4）H2：Ⅱ上限报警回差值设定标识符

 设定方法同上。

完成参数值设定后，按动“SET”键仪表显示OU，再按动“SET”键，仪表自动把参数存入EEPROM永久保存，然后回到测量状态。

七、 故障显示
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          出现此符号,可能故障:

１ 输入回路断线。

２ 超量程。

３ 热电阻引线出现似断非断现象。
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出现此符号,可能故障：

１ 温度值低于测量下限。

２ 传感器短路或输入回路断线。

３ 热电阻引线出现似断非断现象.

    出现上面两种现象,同时断阻保护继电器闭合，Ⅰ,Ⅱ上限输出继电器状态不再改变。

 处理意见:

  1 确认输入种类和设定分度号是否相同；

 ２ 检查各个接线柱是否接触良好；

 ３检查引线中间是否有折断现象；

 ４引线经过潮湿肮脏的地方是否有破损；

 ５引线裸露地方是否与其它线相碰.

八、断线保护（故障自诊断）补充说明：

本仪表有三种故障状态会自动产生断阻保护：BR灯亮，同时断线保护继电器BR吸合，其余继电器A1、A2则保持故障出现以前的状态，因此不会误报警：

1、 仪表上溢显示“OH”（故障原因见前述）；

2、 仪表下溢显示“OL”（故障原因见前述）；

3、 仪表测量值突变5℃以上。因为仪表在现场正常工作时温度会连续上升或者连续下降，不会出现瞬时突变，此特殊保护功能恰好能够确保仪表不会产生误报警造成误停机！

其产生故障原因可能有：

A 测温传感器损坏，阻值发生突变；

B 热电阻引出线似断非断；

C 仪表尾部的3个热电阻输入接线柱螺丝未拧紧，接触电阻过大；

D 各输入导线之间有短路现象。

九、注意事项:
   1  本仪表除带两个继电器输出外，另带直流电信号输出,断阻保护继电器输出和串行输出接口RS-232C，RS-485，RS-422等,订货进请说明附加几种功能,若不说明,就提供标准的仅带两个继电器输出的仪表。

2  在进行仪表报警校验时，可以输入CP=35从而关闭断阻保护

功能，以便更好的考查继电器的动作。

   3  订货必须说明数量，到站 ，邮编等。

   4  本仪表的工作环境:相对湿度不大于85％不含腐蚀性气体的场所；在此环境下使用且严格按照前面所讲的使用方法使用,从发货之日起一年内因质量问题我厂无偿为用户更换或维修产品，一年以后收取更换元件的成本费。

十、串口参数设定
1、dA：传输数据格式设定

首先输入指令CP=22，再按动“SET”键，窗口显示dA，这时就进入串口参数中传输数据格式设定状态，再按动“SET”键传输数据格式当前设定值出现在窗口，此时按动“增加”键或“减少”键，数值自动增或减，若按住不放，则快速增加或减少，达到需要值后，按动“SET”键，窗口显示bO。参数值的含义如下：

0：不带校验（当上位机Parity选择NONE时，STOP请设为2）

1：带奇校验（上位机Parity请设为ODD）

2：带偶校验（上位机Parity请设为EVEN）
2、bO：波特率设定

窗口显示bO，这时就进入串口参数中波特率设定状态，采用同样的方法完成参数的设定，按动“SET”键，窗口显示Ad。波特率设置数据意义如下：

0：波特率=1200bps
1：波特率=2400bps
2：波特率=4800bps
3：波特率=9600bps
4：波特率=19200bps
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“11”为十六进制。即：仪表Ad =17与MODBUS通讯协议里的仪表地址“11”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。
十一、铜电阻CU50，G分度,铂电阻Pt100传感器温度对应电阻值：

	℃
	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


十二、MODBUS通讯协议

主机请求查询测量值协议

	地址
	功能码
	第一个寄存器高位地址
	第一个寄存器低位地址
	寄存器数量的高位
	寄存器数量的低位
	CRC

低位
	CRC

高位

	11
	03
	00
	60
	00
	01
	 86
	 84


从机应答协议

	地址
	功能码
	字节数
	测量值高字节
	测量值低字节
	CRC

低位
	CRC

高位

	11
	03
	02
	02
	5F
	 38
	 DF


举例：

查询测量值     查询范围00 60

11 03 00 60 00 01 86 84 

 正常应答：

11 03 02 02 BD B8 96    

说明：测量值等于 02 BD (十六进制) 带一个小数，转变为十进制数为 70.1度

11 03 00 60 00 01 86 84 

 正常应答：

11 03 02 01 D3 39 8A                          
说明：测量值等于01 D3 (十六进制) 带一个小数，转变为十进制数为 46.7度。

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。
CRC码在发送指令的后2位，通讯测试时它可由前6位通过MODBUS测试工具的CRC指令计算出来。
XWT Intelligent Digital Temperature Regulating Instrument
1、 Introduction:

XWT - 222C intelligent digital temperature regulating instrument which is produced by our factory particularly serves the special needs of hydroelectric power stations and steam power plants. Our instrument bases on microcomputer technology and owns various diagnostic functions. 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.

Due to the advantages above, our instrument can not only be used for power stations, but also in the situation of fierce interference and vibration which will cause the sensor to be damaged easily.

二、main character：

8． the relay will not have false alarm during the instantaneous Moment of power in and off.

9． the relay will not have false alarm when thermal resistance breaks down (short-circuit and open circuit).

3、the relay will not have false alarm when the lead wire seems to break.

4、the relay will not have false alarm when the screw of wire holder does not tightened which will cause vibration.

5、the wiring of thermal resistance can be exchanged between two-wire system and three-wire system.

6、The input signal can be set;

7、Additional DC signal can be output and the range can be set;

8、Serial output can be attached to computer communication and RS-485 communication interface;

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

10、there’s backup of verify parameters and can be called directly if necessary.

三、main technical parameters

1、Input signals: various thermal resistance（BA1,Pt100,Cu50,Cu100,G）

2、Measuring range：-50-150℃
3、Resolution：0.1℃
4、Measurement accuracy：0.5

5、Display mode: LED digital display highlighted 

6、Control mode: The triple-Control

7、Means of communication: two-way serial communication standards，such as：RS-485、RS-422、RS-232C,etc

8、DC output signal：1-5V、4-20mA、0-5V、0-10mA,etc

9、Output capacity of breaking resistance and alarm to protect relay

exchange 220 V/3A (exchange noninductive load);

10、Work Power: Switching Power Supply（AC85V-265V or DC100V-380V）linear power supply（AC220V±10%） 

11、power:<5W

12、outline size: width x height x depth（mm）160X80X140

四、Instrument models introduced
	models
	introduction

	XWT-
	
	Instrument Digital Temperature regulation

	1
	
	
	Linear Power Supply（AC220V±10%）

	2
	
	
	Switching Power Supply（AC85V-265V or DC100-380V）

	2
	
	Triple conditioning

	2
	
	Adapter thermal resistance

	C
	
	Power plants, power stations used only

	-0
	
	Non-transmission output

	-1
	
	With 4-20 mA output

	-2
	
	With 1-5V output

	0
	
	No interface output

	1
	
	RS-485 output (MODBUS communication protocol)


五、introduction of panel:
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Explanation of the panel:

[image: image3.png]


：Parameter settings selection key. The set model is transformed accordingly.

[image: image4.png]


: When Parameter changes, the numerical increase in a compression constantly, it will automatically add “1”
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: When Parameter changes, the numerical reduction in a compression constantly, it will automatically reduce “1”
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: Reset button. Press the button to make the process start from the beginning.

A1 ： I Upper Limit Alarm Light

A2 ：Ⅱ  Upper Limit Alarm Light

六、  Instrument use:
(Figure 2) Instrument screen size


Transformer with Computer Interface or current output wiring

(Figure 3) tail wiring diagram

(一) The installation and wiring 
     Instrument screen size can see (Figure 2).After meters card into the dial, please go to the tail wiring diagram (see Figure 3) to correct wiring. Make it confirmed, and then electrify the instrument.

(二) Instrument Operation

After it has been electrified, it starts self-inspection and shows the related information which includes input types, units and measuring range, etc. After the self-inspection process, the meter changes to work state automatically and the screen will show the measuring value. But Regulatory function is not activated until 25 seconds later in order to give chance to the user to shut down the meter if he finds something wrong in the measuring value and to avoid false output. 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.

In the first half-hour for every 30 seconds, the meter will self check to eliminate drift. During that period, it will not response to any press action and costs 3 second.

（三）parameter settings

When parameter sets, the display window will become a setting screen. Each Setting action corresponds to the keypad input and the order is achieved by changing CP.

The Order entry: in the state of measurement, press the “SET” button and input CP order when shown on the screen. Press the “SET” button again and it will display CP value. Press “increase” or “reduce” button to reach the wanted value.

Pay Attention:

1. The instruments need only set the alarm value.

2. 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.

1） Alarm Parameter Setting:

2） A1：Ⅰ Upper Limit Value Setting

First type the order “cp=18”, then press the “set” button and the screen will display A1, which means it enters the state of “Ⅰ Upper Limit Value Setting”. Press “Set” again and the current value of “Ⅰ Upper Limit Value Setting” will appear. Press the “increase” or “reduce” button now can see the automatic numerical increase or decrease. If hold down the button, it will increase or reduce rapidly. When get the value, press “Set” and it shows A2.

2） A2：Ⅱ Upper Limit Alarm Setting Identifier:

A2 means entering the state of Ⅱ Upper Limit Alarm Setting. Press “Set” again and the current value of “Ⅱ Upper Limit Alarm Setting” will appear. Press the “increase” or “reduce” button now can see the automatic numerical increase or decrease. If hold down the button, it will increase or reduce rapidly. When get the value, press “Set” and it shows H1.

3） H1：Ⅰ the indifferent value of Upper Limit Alarm Setting

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.

4）  H2：Ⅱ the indifferent value of Upper Limit Alarm Setting identifier

 Setting method is the same above.

When all the settings are done, press the “SET” button and “OU” will be shown on the screen. Press “SET” again to reserve all the parameters in EEPROM. The instrument turns back to the measuring state.
七、 Error Display:

          This symbol may mean:

１ Input circuit disconnection

２ Ultra range.

３ Thermal Resistance seems to break.

 

     This symbol may mean:

１ Measuring temperature is lower than the minimum level.

２ Sensor input circuit or short circuit disconnection.

３ Thermal Resistance seems to break.

In the above two phenomena, break resistance to protect relay close. I,II state will not change any more.

Advices:

1. Confirm the input types and sub-set number whether at the same level

2. Make sure every wiring post stay in good contact

3. Check whether there is a break in the wire.

4. Whether there is a hazard in the wire when it goes through wet dirty places.

5. Whether the wire exposed collided with the other lines.

八、 Disconnection Protection (self diagnosis) added:

There are three kinds of states which will generate the resistance protection: BR light goes on, at the same time it breaks wire to protect BR pull-in; and other A1，A2 relays keep state before error happens, so it won’t cause false alarm.

1. Instrument on the overflow shows "OH" (cause of the malfunction see explanation above); 

2. Instrument under overflow shows "OH" (cause of the malfunction see explanation above);

3. Mutation of measuring value is above 5℃. Because the temperature of instrument under normal working situation will rise or decline continuously, but won’t have such kind of mutation. This special function just can ensure the instrument would not have caused alarm mistakenly to shut it down.

（Important Notice：if you use resistance box to calibrate the alarm of instrument in your lab, when the resistance value you input rise or decline the temperature above 5℃, it also will cause Resistance protection. So you may at first type “CP=35” to shut down this function in order to better examine the active state of A1 and A2. After resetting, the instrument will automatically start the resistance protection.）

The reason for the error may be:

A. Damage of temperature sensor and resistance mutation;

B. Thermal resistance seems to be break

C. Three screws of thermal resistance importation don’t tightened, which cause excessive contact resistance

D. There are short-circuit between input wires.

九、Notice:
4、 Besides Two relay output, the instrument provides DC signal output, protection relay output and Serial Output Interface like RS-232C，RS-485，RS-422, etc. So please indicate the wanted functions when order. If not, we will only provide you the standard instrument with just two relay output.

5、 You may at first type “CP=35” to shut down Resistance protection in order to better examine the active state of the relay.

3.  You should provide the number, destination and post zip when order.

4.  Proper working environment of the instrument: places with the relative humidity less than 85% and Non-corrosive gas. Besides, operate strictly through the methods mentioned above. During one year beginning from the date of shipment, we will replace or repair your product if there’s any quality problem free of charge. We only charge for the cost of component replacement after one year. 
十、Serial parameter setting

1、dA：Formation setting of Transmission data

First type the order “cp=22”, then press the “set” button and the screen will display dA, which means it enters the state of “Formation setting of Transmission data”. Press “Set” again and the current value of “Formation setting of Transmission data” will appear. Press the “increase” or “reduce” button now can see the automatic numerical increase or decrease. If hold down the button, it will increase or reduce rapidly. When get the value, press “Set” and it shows b0. 

The following is the meaning of parameters:

0: without checking (when parity of upper monitor chooses “none”, please set “stop” to 2)

1: check with odd (please set parity of upper monitor to “ODD”)

2: check with even (please set parity of upper monitor to “EVEN”)

2、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

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 “11” in MODBUS protocol is the hexadecimal system. “Ad=17” equals to address “11” 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.

十一、temperature refers to the resistance values of copper resistivity CU50,G Indexing and platinum resistance Pt100 sensor:
十二、MODBUS Protocol :
Protocol of mainframe request for measurement 

	℃
	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


	Address
	Feature code
	The first register high address
	The first register low address
	High address of register number
	Low address of register number
	CRC

Low address
	CRC

High address

	11
	03
	00
	60
	00
	01
	 86
	 84


Response Protocol:

	address
	Feature code
	Byte number
	High byte of measuring value
	low byte of measuring value
	CRC

Low address
	CRC

High address

	11
	03
	02
	02
	5F
	 38
	 DF


example：
Inquire measurement    range 00 60

11 03 00 60 00 01 86 84 

Normal response：
11 03 02 02 BD B8 96    

explanation：Measurement is 02 BD (the hexadecimal system) with a minority, which equals to 70.1℃ in the decimal system
11 03 00 60 00 01 86 84 

Normal response：
11 03 02 01 D3 39 8A                          

explanation：Measurement is 01 D3 (the hexadecimal system) with a minority, which equals to 46.7℃ in the decimal system.
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:

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

5） Make a difference between the first 8 data and the low CRC register and store the result in the register

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

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

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

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

10） The CRC register got in the end is the CRC code

The last two of CRC order can be calculated by the first six CRC directives of MODBUS through communication test.

十三、description of XWT-222C index change（Measurement parameters has been set）
1) Sd: set decimal point position(the default is “1” and if there’s no need to

change it, directly press the “set” button)

First type the order “cp=25”, then press the “set” button and the screen will display Sd, which means it enters the state of “decimal point position setting”. Press “Set” again and the current value of “decimal point position setting”” will appear. Accordingly, the relative decimal point is bright.Press the “increase” or “reduce” button now can see the automatic numerical increase or decrease. If hold down the button, it will increase or reduce rapidly. When get the value, press “Set” and it shows F1. 

The following is the meaning of parameters:

０：No decimal point

１：Decimal point is in 10

２：Decimal point is in 100

３：Decimal point is in 1000

2) F１：A1 A1alarm type setting(the default is 1 and if there’s no need to change it, directly press the “set” button)

When the screen displays F1, it means that enters the state of “A1 A1alarm type setting”. Press “Set” again and the current value of “A1 A1alarm type setting” will appear. Press the “increase” or “reduce” button now can see the automatic numerical increase or decrease. If hold down the button, it will increase or reduce rapidly. When get the value, press “Set” and it shows F2. 

This instrument please set to 1.

The following is the meaning of parameters:

0: no alarm

1: upper alarm type

2: low alarm type

3) F2:A2 A1alarm type setting(the default is 1 and if there’s no need to change it, directly press the “set” button)

Press SET button again and it shows F2, which means it enters the state of “A2 A1alarm type setting”. This instrument please set to 1. The meaning of parameters and setting method are the same above.

4) FH: Input signal types setting (Please don’t change the other parameters except this one. Press the “increase” or “reduce” button to change the value and press “SET” to enter the next parameter setting.)

When the screen displays FH, it means to type indexing setting. Press “SET” again to see current serial number of input signal.

All input signals related to the label is shown in the table below:

	Setting value
	7
	8
	9
	10
	11

	Indexing number
	BA1
	Pt100
	G
	Cu50
	Cu100


5) ＣＬ:under limitation setting of measurement range (the default is 0.0 and if there’s no need to change it, directly press the “set” button)

When the screen displays Cl, it means it has entered the state of “under limitation setting of measurement range”. Press “Set” again and the current value of “under limitation setting” will appear. Press the “increase” or “reduce” button now can see the automatic numerical increase or decrease. When get the value, press “Set” to enter the next parameter setting. 

6) ＣＨ:upper limitation setting of measurement range (the default is 150.0 and if there’s no need to change it, directly press the “set” button to preserve)

When the symbol of CH appears, it means it has entered the state of “upper limitation setting of measurement range”. Press “Set” again and the current value is the upper limitation of measurement range. Press the “increase” or “reduce” button now can see the automatic numerical increase or decrease. When get the value, press “Set” to preserve parameters into E2PROM and go back to measuring state.

Please pay attention: 1）——6）is a cycle. Each parameter change must be completed by the entire cycle change. When everything is done, the instrument will automatically preserve parameters into E2PROM and go back to measuring state.

十四、Calibration of the instrument:

1、calibration of temperature measurement

ＥＬ: Vibration of minimum value for measurement range

First type the order “cp=45”, then press the “set” button and the screen will display EL, which means it enters the state of “vibration of minimum value for measurement range”. Please use exact resistant box to type the signal (it connects with indexing number and measurement range. Please look at the figure of “temperature refers to the resistance values of copper resistivity CU50,G Indexing and platinum resistance Pt100 sensor” in the attached statement for more information) then press “SET” button and instrument starts self check. After that, it will show “EH”

ＥＨ: Check limitation on the measurement range

In the state of “EH”, it enters the state of “Check limitation on the measurement range”. Type the signal and then press “SET” button, the instrument will start self check and shows “OU” when completes. Press “SET” button again, the instrument will automatically preserve parameters into E2PROM and go back to the measuring state.

2、alarm vibration

if you use resistance box to calibrate the alarm of instrument in your lab, when the resistance value you input rise or decline the temperature above 5℃, it will cause Resistance protection (no “OH” or “ OL” on the screen)

So you may at first type “CP=35” to shut down this function in order to better examine the active state of A1 and A2. After resetting, the instrument will automatically start the resistance protection.  Because the temperature of instrument under normal working situation will rise or decline continuously,  but won’t have such kind of mutation. This special function just can ensure the instrument would not have caused alarm mistakenly to shut it down. 

Please pay attention: when resistance protection happens, BR light is bright and resistance protects the relay to close. After that, no matter what you type, the original state of A1, A2 light and their relative I,II upper output relays won’t change any more.(still keep the state before protection happens)

So you may at first type “CP=35” to shut down this function in order to better examine the active state of A1 and A2. After resetting, the instrument will automatically start the resistance protection

十五、Current Calibration of XWT-222C

1、DC output signal range setting

Explanation: this instrument have additional DC output signal (such as 4－20 mA, 1-5 V, 0-5V, 0-10 mA, etc) and the setting corresponds to the DC output signal range setting. We set it to 4-20mA measurement range.

First type the order “cp=28” and then press “set” button. The screen will show “LI” and enters the state of “DC output signal range setting”

LI：Measurement value setting of referring DC signal output lower limitation 

When the screen displays “LI”, press “SET” button and it shows the measurement value setting of referring DC signal output lower limitation. If want to change it, press the “increase” or “reduce” button and then the “SET” button. The screen will show “HI”

HI：Measurement value setting of referring DC signal output upper limitation

When the screen displays “HI”, press “SET” button and it shows the measurement value setting of referring DC signal output upper limitation. If want to change it, press the “increase” or “reduce” button and then the “SET” button. The instrument will automatically preserve parameters into E2PROM and go back to the measuring state.

2、vibration of DC output signal

We have tested it in the factory, so there is no need to test it again even the output referring range and input signal changes. The instrument will trace it automatically. （This function only uses in the ultra-poor-output situation. ）
First type the order “CP=32”and press “SET”, the screen will display “IL”, which means it enters the state of “vibration of DC signal output lower limitation”.

Take 4-20mA output for example

ＩＬ：Vibration value of DC signal output lower limitation

After the screen shows “IL”, press “set” and the referring number of 4mA appears. Press “increase” or “reduce” to make sure the output current is 4mA and then press “set” to see “IH” show.

ＩＨ：Vibration value of DC signal output upper limitation

After the screen shows “IH”, press “set” and the referring number of 20mA appears. Press “increase” or “reduce” to make sure the output current is 20mA and then press “set”, the instrument will automatically preserve parameters into E2PROM and go back to the measuring state.
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