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[bookmark: _Toc57903834]软硬件版本
控制器相关信息
[bookmark: _Toc57903836]控制器硬件
嵌入式控制器：CX5020-0125（IMG版本：CX1800-0411-0007 v3.92）
IO硬件：EL6900、EL1904、EL2904
[bookmark: _Toc57903837]控制软件
笔记本和控制器都是基于TwinCAT 3.1 Build 4024.7版本

[bookmark: _Toc57903838]准备工作
[bookmark: _Toc57903839]网络接线
测试硬件接线如下：
[image: ]
[bookmark: _Toc57903840][bookmark: _Toc393663173]安全模块拨码与接线
注意：安全模块必须拨码，不可以所有dip switch打到OFF，且整个系统中每个安全模块的地址必须不同。
1 EL6900安全逻辑模块，不带有信号输入输出，不必接线，安全拨码地址:1
[image: ][image: ]
根据下表可知拨码与地址的对应方式：
[image: ]
参考链接文档: 
https://download.beckhoff.com/download/document/automation/twinsafe/el6900en.pdf

2 EL1904安全输入模块
该模块通道1、通道2接入安全急停开关，接线如下：
[image: ]
安全拨码地址：2
[image: ] [image: ]

根据下表可知拨码与地址的对应方式：
[image: ]
由于EL1904拨码地址范围是0-65535，所以在拨码时需注意右侧是bit1-bit8,左侧是bit9-bit16
参考链接文档：
https://download.beckhoff.com/download/document/automation/twinsafe/el1904en.pdf


3 EL2904安全输出模块
该模块通道1接安全继电器，接线如下：
[image: ]
安全拨码地址：989
[image: ] [image: ]
根据下表可知拨码与地址的对应方式：
[image: ]
参考链接文档: 
https://download.beckhoff.com/download/document/automation/twinsafe/el2904en.pdf

[bookmark: _Toc57903841]操作步骤
[bookmark: _Toc57903842]硬件配置
1 首先新建一个空项目，并且将硬件扫描上来，可以看到当前配置如下:
[image: ]
本文档只涉及TwinSAFE部分介绍，所以需要使用到的是以上三个模块：EL6900(安全逻辑模块)EL1904(安全输入模块)EL2904(安全输出模块)
2 创建安全项目
在“SAFETY”处鼠标右键——单击“Add New Item” 
[image: ]


弹框选择“TwinCAT Safety Project Preconfigured In…”类型，并命名为Safety，单击“Add”
[image: ]
使用默认类型、图形化编程语言来进行编程。
[image: ]


3 采用EL6900作为安全逻辑模块，做如下设置：
选中Target System——Physical device通过[image: ]添加上硬件
[image: ]
添加好EL6900后，可以看到当前模块的产品序列号：917623，实际硬件拨码：1。
[image: ]
记录好序列号，关闭页面。
[image: ]


4 展开选项TwinSafeGroup1 ，右键Alias Device,选择Import Alias Device(s)进行安全输入输出模块导入
[image: ]
弹出对话框选择select all，导入安全输入输出模块。
[image: ]
可以看到在Alias Devices下方添加上来安全输入输出模块（弹窗提示点击OK即可）。
[image: ]

可以看到此时模块的硬件拨码已经成功上载上来了。
[image: ]
[image: ]
[bookmark: _Toc57903843]配置安全程序
1 首先配置好PLC部分的程序：
添加PLC project
[image: ]
选择Standard PLC Project，并命名为twinsafe,在主程序区域做如下声明：
[image: ]
		完成声明后build下，确认无报错，且生成变量绑定引脚。
[image: ][image: ]
2 添加非安全标准变量
在Safety下找到Alias Device右键，选择 Add multiple standard variables 进行非安全标准变量的创建
[image: ]
在创建项目的时候，选择的是“TwinCAT Safety Project Preconfigured In…”类型，已经添加好ErrorAcknowledgement和Run两个变量且做好了映射，所以此时只需要添加必要的一个输入和两个输出，所以弹窗数量为2。
[image: ]
添加完成即可在左侧对象管理器看到如下三个变量
[image: ]
修改其名字，选中Standard In Var 1.sds右键Rename，修改成Restart.sds
[image: ]
方法依次类推，将其他两个Standard Out Var 1.sds改成Com_err.sds，Standard Out Var 2.sds改成FB_Err.sds，结果如下：
[image: ]
3 编写安全Estop程序
双击TwinSafeGroup1.sal，打开界面之后，即可开始安全逻辑编写，调用右侧安全功能块。
[image: ]

本文档使用Estop为例，选中右侧界面safeEstop拖拉进Network1下
[image: ]
	定义所需要的引脚，共4个：
[image: ]
由于实际硬件是双路安全急停开关，一个常开一个常闭，所以需要将in1修改成为常开点，选中in1然后右键Properties。
[image: ]
右侧属性栏Single-Channel1改成MakeContact(NO)，Single-Channel2不变（保持BreakeContact(NC)）。
[image: ]
4 安全程序与实际安全硬件绑定，找到Variable Mapping
[image: ]
(1) 对restart做绑定，单击[image: ]，弹框选中下图 in，点OK
[image: ]
(2) In1选择如下
[image: ]
(3) In2选择如下
[image: ]

(4) Out如下：
[image: ]
(5) 还需添加两个变量，先添加第一个，点击[image: ]命名如下
[image: ]
选中左边的小方块，弹框选择Com Err，点OK
[image: ]
选中右边的小方块，弹框选择下图Out，点OK
[image: ]
(6) 再添加第二个，点击[image: ]命名如下：
[image: ]
选中左边的小方块，弹框选择FB Err，点OK
[image: ]
选中右边的小方块，弹框选择下图Out，点OK
[image: ]
完成上述操作，和下图对比下， 检查是否有缺失。
[image: ]
5 将第2步中添加过的非安全标准变量与PLC程序中的变量进行关联，操作如下：
(1) 找到左侧Com_err.sds变量双击，右侧操作界面点击[image: ]，绑定Plc主程序区声明好的Com_err。
[image: ]
完成结果如下图是所示，单击[image: ]，关闭当前对话框。
[image: ]
(2) 找到左侧ErrorAcknowledgement.sds变量双击，右侧操作界面点击[image: ]，绑定Plc主程序区声明好的Err_Ack
[image: ]
完成结果如下图是所示，单击[image: ]，关闭当前对话框。
[image: ]

(3) 找到左侧FB_Err.sds变量双击，右侧操作界面点击[image: ]，绑定Plc主程序区声明好的FB_err.
[image: ]
完成结果如下图是所示，单击[image: ]，关闭当前对话框。
[image: ]
(4) 找到左侧Restart.sds变量双击，右侧操作界面点击[image: ]，绑定Plc主程序区声明好的Restart
[image: ]
完成结果如下图是所示，单击[image: ]，关闭当前对话框。
[image: ]
(5) 找到左侧Run.sds变量双击，右侧操作界面点击[image: ]，绑定Plc主程序区声明好的Restart
[image: ]
完成结果如下图是所示，单击[image: ]，关闭当前对话框。
[image: ]



6 校验安全逻辑程序，找到菜单栏TwinSAFE-Verify Safety Project单击
[image: ]
检查完毕，确认是否有报错，以及左下角是否出现校验成功的字样。如下图说明校验成功。
[image: ]
7 校验安全逻辑程序和硬件模块，找到菜单栏TwinSAFE-Verify Complete Safety Project单击
[image: ]
检查完毕，确认是否有报错，以及左下角是否出现校验成功的字样。如下图说明校验成功。
[image: ]
8 下载安全程序，首先复制下Serial Number   917623
[image: ]
单击TwinSAFE-Downloal Safety Project
[image: ]
弹窗进行Login，输入如下信息，点击next
[image: ]
下载结果提示如下，点next
[image: ]
确认各部分的 CRC 校验是否一致，并勾选提示声明，点next
[image: ]
最后再次输入密码确认
[image: ]
完成以上所有配置后，可以激活硬件配置，来进行安全功能测试。
此处建议重启下控制器和模块，若控制器带有掉电保持功能，确认完全断电后在上电开机。
[bookmark: _Toc57903844]安全功能测试
1 [image: ]激活配置，将控制器切到运行模式[image: ]
2 运行PLC程序，找到login图标单击[image: ]，完成后点击start[image: ]运行程序。
3 由于第一次下载安全程序并运行，相当于重新建立了通讯，会有通讯报错提示需要进行复位，可以看见当前程序中的Com_err为true
[image: ]
对通讯报错进行应答，对Err_Ack进行置为true再置false
[image: ]
[image: ]
[image: ]
可以看到通讯报错已经清除
4 运行安全程序，对Run_Stop置为true
[image: ]
由于第一次运行安全程序，需要重启下安全功能块，对Restart进行置为true再置false
[image: ]
[image: ]
[image: ]
此时可以听到EL2904所带的安全继电器吸合上。
5 回到安全程序部分，开启安全监控功能
[image: ]


安全程序及各安全变量状态如下图所示：
[image: ]
[image: ]
当前安全程序正常运行，无报警、无安全锁定。
6 若拍下急停按钮可以看到Estop模块状态为黄色，处于safe状态，同时EL2904控制器的继电器断开吸合。
[image: ]
7 复位急停按钮，Estop仍处于safe锁定状态，需要重启功能块，对Restart进行置为true再置false
[image: ]
[image: ]
[image: ]
8 安全状态恢复正常运行，继电器再次吸合
[image: ]
[bookmark: _Toc57903845]常见问题
1 部分安全程序中，只绑定了系统变量Err_Ack错误应答，是否可以？
答：可以。系统变量只有Err_Ack是必须变量绑定的，其余例如：运行停止、报错状态位等都可以进行选择性绑定。如果Run_Stop不绑定，默认是RUN运行模式。但是一般建议客户将错误状态（通讯错误COM_ERR和功能块报错FB_ERR）绑定标准程序中的变量，从而对安全回路进行更好的状态监控。

2 14个安全功能块使用说明资料在哪里有介绍：
答：参考链接内的PDF：
https://download.beckhoff.com/download/Document/automation/twinsafe/TwinSAFE-Logic-FBen.pdf
[image: ]

3 如需要引入普通标准变量到安全程序里面，可以么？
答：可以，用SafeAnd功能块第一个引脚来绑定
步骤：
(1) PLC程序区定义输出型变量
[image: ]
(2) 安全程序区添加输入型standard variable ，并Link程序区的变量
[image: ]
(3) SafeAnd功能块绑定standard_variable的in
[image: ]

4 在开发项目过程中，有时需要读取某些安全输入输出通道的状态，应该怎么做？
答：建议使用FB_EcCoeSdoRead功能块来读取，这里以EL2904通道1的状态为例；
(1) 添加Tc2_EtherCAT库
[image: ]
(2) 通过EL2904的COE-online页面，可以获取到index 和subindex
[image: ]
(3) 所以程序部分如下：
[image: ]
运行程序结果：
[image: ]

5 对于复杂的安全逻辑来说，会调用多个安全功能块，若PLC程序需要监控TwinSAFE Group的状态 和 安全功能块的状态，怎么办？
答：通常我们可以在安全程序online的状态下看到当前TwinSAFE Group的状态 和 安全功能块的状态，如下：
[image: ]
(1) 对于TwinSAFE Group的状态需要设置属性如下：
打开安全程序编写区域TwinSafeGroup1.sal，空白区右键，单击Properties，将下图处设置成为True
[image: ]
这里要注意下，设置完成后，需要重新下载安全程序才能操作生效。


完成后，在模块下方即可看见需要的TwinSAFE Group 状态信息
[image: ]
对于状态state和diag的代表含义对应如下：
[image: ]
[image: ]


(2) 对于安全功能块的状态需要设置属性如下：
打开安全程序编写区域TwinSafeGroup1.sal，选中Estop功能块右键，单击Properties，将下图处设置成为True
[image: ]
同理，需要重新下载安全程序才能操作生效。
完成后，在模块下方即可看见需要的安全功能块状态信息
[image: ]
对于状态state和diag的代表含义对应如下：
[image: ][image: ]
[image: ]
资料来源：TwinSAFE logic FB：
https://download.beckhoff.com/download/Document/automation/twinsafe/TwinSAFE-Logic-FBen.pdf

6 若使用EL1918作为安全从站，什么模块可以作为它的安全逻辑主站？
答：只能搭配EL6910使用；EL1918做从站，不能和EL6900 和 EL6930 搭配。

7 搭建安全系统时，如何设计能达到不同安全等级
答：参考手册设计TwinSAFE Application Guide
https://download.beckhoff.com/download/Document/automation/twinsafe/applicationguidetwinsafeen.pdf

8 安全程序可以上载么？
答：4024以上版本，如果在下载TwinSAFE程序时，下图此处打勾是默认勾上的，那么自动会下载源代码，在做源代码上载时自动会被上载上来。（源代码上载操作参看TC3入门教材）
[image: ]





上海（ 中国区总部）
中国上海市静安区汶水路 299 弄 9号（市北智汇园）
电话: 021-66312666		传真: 021-66315696		邮编：200072

北京分公司
北京市西城区新街口北大街 3 号新街高和大厦 407 室
电话: 010-82200036		传真: 010-82200039		邮编：100035

广州分公司
广州市天河区珠江新城珠江东路16号高德置地G2603室
电话: 020-38010300/1/2 	传真: 020-38010303		邮编：510623

成都分公司
成都市锦江区东御街18号 百扬大厦2305 房
电话: 028-86202581 		传真: 028-86202582		邮编：610016











	

[image: ]






请用微信扫描二维码
通过公众号与技术支持交流

	


	
	倍福中文官网：
https://www.beckhoff.com.cn/

	
	倍福虚拟学院：
https://tr.beckhoff.com.cn/


	
	招贤纳士：job@beckhoff.com.cn
技术支持：support@beckhoff.com.cn
产品维修：service@beckhoff.com.cn
方案咨询：sales@beckhoff.com.cn





第35页 共 36页
倍福官方网站：https://www.beckhoff.com.cn    					在线帮助系统：https://infosys.beckhoff.com/index_en.htm
image79.png




image80.png




image81.png
tach... - | 51

twinsafe - = g

MAIN [Online] + X

TwinCAT_Project13.twinsafe.MAIN

Expression
@ Ak
# Run_stop
@ Restart
# Com_err
@ Fo_er

Type
B00L
s00L
s00L
s00L
s00L

Prepared value

Address
we
we
we
wr

wr

Comment
LM TRRBEN . ARMESEE
BEhE I 2
EpEeliRE

kTR RIRE
AR TIRRIRH





image82.png
TwinSafeGroupl.sal MAIN [Online] + X

TwinCAT_Project13.twinsafe.MAIN

Expression Type Prepared value  Address Comment
# Em_Ack BOOL %Q* LM TRRIBEN . ARMESEE [
# Run_Stop BOOL. %Q* BB LR R T
# Restart BOOL %Q* EEERER
# Com_err BOOL %l kTR RIRE

# FB_err 800L %I AR TIRRIRH




image83.png
L eI IRl MAIN [Online] = X

TwinCAT_Project13.twinsafe.MAIN

Expression Type Value Prepared value  Address Comment
# sk s00c — bR
# Run_Stop BOOL %Q* BEE I ERE R
@ Restart 800L %Q* EpEeliRE
& Com_er 800L %I RSB RIRE
@ FB_err 800L %I R TIRR R





image84.png
Expression
# EnAck
# Run_stop
# Restart
# Com_er
@ Foer

Prepared value  Address

e

*Q*
*Q*
wre
wre

Comment
LM TRRIBEN . ARMEZSEE
BEE I ERERET
EpEeliRE

AR TIRRIRH





image85.png
TwinSafeGroupl.s MAIN [Online] + X

TwinCAT Project13.twinsafe MAIN

Expression Type Prepared value  Address Comment
» Enack a0 Qs S TR AR
# run stop a0 [ I« BRI S RRE
 Restart 500 %" LR
# Com_er a0 o PRTTRIES

# FB_err 800L %I AR TIRRIRH




image86.png
L eI IRl MAIN [Online] = X

TwinCAT_Project13.twinsafe.MAIN

Expression Type Value Prepared value  Address Comment
# Em_Ack BOOL %Q* LI TRRIRER ARGESEE
# Run_Stop BOOL. %Q* BB ELA
# Restart BOOL %Q* EEERER
# Com_err BOOL %l kTR RIRE
# FB_err BOOL %I AR TIRRIRH





image87.png
Expression
@ Ak
# Run_stop
# Restart
@ Com_err
@ Fo_er

Type
B00L
B00L
B00L
B00L
s00L

Prepared value  Address

*Q*
*Q*

Comment
LM TRRBEN . ARMESEE
BEE I ERRRET
EpEeliE
kTR RIRE

AR TIRRIRH





image88.png
L eI IRl MAIN [Online] = X

TwinCAT_Project13.twinsafe.MAIN

Expression Type Prepared value  Address Comment
@ Em_Ack B00L %Q* LM TRRBEN . ARMESEE C
# Run_Stop BOOL %Q* BEE I ERRRET
# Restrt s00c | — ERRLiER
& Com_er B00L %I kTR RIRE

# FB_err 800L %I AR TIRRIRH




image89.png
D{ TwinCAT Project13 - Microsoft Visual Studio

Fle Edit View

Id

Project

@ -

Search Solution Explorer (Ctrl+)

=100

Debug  TwinCAT  TwinCAT HMI

. & | TwinCAT Project13
- | Release -/ TwinCATRT (<8 -

] Solution TwinCAT Project13' (1 project)

4 7l TwinCAT Project13
> @ svsTEm
MOTION
4 @ eic
4 B8 twinsafe
twinsafe Project
External Types
b References
uTs

TwinSAFE
o Verify Safety Project
% Verify Complete Safety Project

PLC  Team Scope

& Download Safety Project
% Delete Safety Project
 Customize Safety Project

Project(s)
6 Show Online Data

Sort TwinSAFE Groups
Edit TwinSAFE Group Order
Check Safe Addresses
Generate Documentation
Export Project (as xml file)
Export Project (as bin file)
Display Datasets CRCs

Tools

Tes
Lo





image90.png
TwinSafeGroupt.sal + > [VIANIELT]
Group & n sate RN,

stetstop
FBstop!

restart [5] Restart

il ) Estepiet [ & Errer
in2 ) Estepin?

] Estopind
] Estopind

] estopins
) estoping

1] EStopin?
5] Estopins [Delay Time StopOut

al
] eomz

Variables | Group Ports | Replacement alues | Max Sir Deviation |

Group.

Variable Scope  Assignment Usages.

[ErorAcknowledgementn (TwinSafeGroup1) ]| [TwinSafeGroup1 Err Ack

[Restartin (TwinSafeGroupT) ] [TwinSafeGroup1 Network] FBEstopT Restart

[Term 12 (EL1804) - Module 1 (FSOES) InputChannel1 (TwinSafeGroupT) ] | [ TwinSafeGroupT Networki FBEstop1 EStopinl
rerm 12 (EL1904) - Module 1 (FSOES).InputChannel2 (TwinSafeGroup1) | | TwinSafeGroup1.Network1.FBEstopT.EStopln2
winSafeGroup1.Network1.FBEstop1.EStopOut || Term 13 (EL2004) - Module 1 (FSOES).OutputChannel1 (TwinSafeGroup1)

[TwinSafeGroup Com En ]| [Com_e.Out (TwinSafeGroup1) ]

[TwinSafeGroup FB Err [FE_ErOut TwinSafeGroup)





image91.png
Variable Mapping

[Varsbls | Grou P | Replacement Values | M Star Devition

| Group Port Direction AssignmentlUsages

input

Online Value Comment

EmAck input [GroupPort ErAck | FALSE (0)

TR - —T )
Comen  ouput | [Comer ] FALSEQ

OutEr  output

FALSE (0)




image92.png
Srem
e FBEstop]

restart [5] Restart

int [ EStopinl
in2 0] EStopln?

] estopind
] estopind

] estopins
) estoping

) estopin?
) stopind

[Detay Time (s
100

Ener 0]

) eom
1) eomz

State:0:03





image93.png
rol MAIN [Online] + X

TwinCAT_Project13.twinsafe.MAIN

Expression Type Prepared value  Address
@ Err_ack BOOL %0
& Run_Stop BOOL %Q*
# Retat w00t [u: I
# Com_err BOOL I

@ Fo_er B00L %




image94.png
L eI IRl MAIN [Online] = X

TwinCAT_Project13.twinsafe.MAIN

Expression Type Prepared value  Address Comment
@ Em_Ack B00L %Q* LM TRRBEN . ARMESEE
# Run_Stop BOOL %Q* BEE I ERRRET
# Restrt s00c | — ERRLiER
& Com_er B00L %I kTR RIRE

# FB_err 800L %I AR TIRRIRH




image95.png
L eI IRl MAIN [Online] = X

TwinCAT_Project13.twinsafe.MAIN

Expression Type Value Prepared value  Address Comment
@ Em_Ack B00L %Q* LM TRRBEN . ARMESEE
# Run_Stop BOOL %Q* BEE I ERRRET
# Restrt s00c | — ERRLiER
& Com_er B00L %I kTR RIRE
@ FB_err 800L %I R TIRR R





image96.png
int

stetston
FBEstop!

] Restart

) Estopint |
D) Estopin2
] estopind
] estopind
] estopins
) estoping
) estopin?
) stopind

] eomt

£] eomz

State:0:01

Error





image97.png
=l =3 Download B Spanish (4) Swedish (4)
[ | Application Notes

B I3 Information media _
B ) Multimedia Download list

I ) Documentation

L] Industrial PC, Control Panel

-] Embedded PC 118 Hits Product search Show 10items v

1] Industrial Motherboards

L] EtherCAT Development Prod

L] EtherCAT Terminal

1] EtherCAT Box TWinSAFE Application Guide

[] EtherCAT plug-in modules.

1] Bus Terminal Category: Technical documentations Category: Technical documentations
L Fieldbus Box Language: German Language: English

1] Lightbus Version: 3.1.0 Version: 3.1.0

L] PC Fieldbus Cards, Switches File type: PDF File type: PDF

B Fieldbus Modules File size: 25 MB File size: 27 MB

L] 110 accessories

1] Power supplies

L] TwinCAT 3

L] TwinCAT 2 Category: Technical documentations Category: Technical documentations
] TWinSAFE Language: German Language: English

1] Ks2000 Version: 330 Version: 330

L] Application Notes File type: PDF File type: PDF

1] Environmental Product Comg File size: 6MB File size: 5MB

# |3 Data sheets




image98.png
SR T < B x| standard variable. Term 13 (E e 1 (FSOES).sds TwinSafeGroup.sal
@ o-5am| k- Com_err ATST*  :BOOL; // M/ dil it i #R #f
i s FB orr  ATSI*  iBOOL; // A AL IGELAA)
1 Solution TwinCAT Project13’ (1 project) ~ FB_run ATST*
4 <l TwinCAT Project13
> @ svsTem
MoTIoN bstandard_variable AT$Q* :BOOL;

4 5] twinsafe Project
External Types
b [ References
DUTs

Gvis

4 [ POUs

“&] MAIN (PRG)

b+ PlcTask (PlcTask)

B3 twinsafeme





image99.png
ution x Term 13 (E

@lo-sam|r- Linking | Process Image
rch Solution Explorer (Ctrl-+) p- Linking Mode:| Manual v
g"!ﬂ Miv‘ﬂfe-ﬁmc “ N |Fult Name: [TID"Device 1 (EtherCAT)"Term 7 (EK1100)*Term 11 (EL6900)
4 OF tuinsafe Instance
4 0 PlcTask Inputs: Linked to: 2
#1 MAIN.Com_err Name:  |StandardInVar9.
#1 MAINFB_err
# MAINFB_run 7 Attach Variable Standard In Var 9 (Output) x
4 W PlcTask Outputs
5 MAIN e Ak seach | x| Stowvaisbes
% MAIN.Run_Stop B L L=
B MAINRestart G4 winsale ke duated
5 VAINbStondard oriable (] el
< [ sarery [5ron Tootie
4 [ safety
. N 5o by Address
<@ Safety Project [ Show Varable Groups
5 Target System (8] Colspse st Level
Gvis

Show Variable Types
63 User Fos CMatching Tspe
4 3 TuinSsfeGroupl aching e

A Types
X Array Mode
ErrorAcknowledgement.sds. Offsets
FB Errsds [ Continuous
Restart.sds 1 Ignore Gaps
[ Show Dialog

Variable Name / Comment
Term 12 (EL1904) - Module 1 (FSOE 71 Hand over

[ Term 13 (EL2904) - Module 1 (FSOE 70 Tdhe over

88 TwinsafeGroup1.sal
[ saety Instance Cancel 0K |





image100.png
on Explorer

D o-sa@ p -

h Solution Explorer (Ctrl+:) p-

812 twinsafedme
4 OF twinsafe Instance
4 0 PlcTask Inputs:
1 MAIN.Com _err
1 MAINFB err
% MAINFB_run
4 W PicTask Outputs
B MAINErr Ack
- MAINRun Stop.
B MAINRestart
B MAIN.bStandard variable
[ sareTy
4 [@ safety
4 +[] safety Project
28 Target System
G Gvis
4 User FBs.
4 3 TwinSafeGroup1
4 G2 Alas Devices

+fll Term 12 (EL1904) - Module 1 (FSOE

- Module 1 (FSOE
@ TwinSafeGroup1.sal
& e 1
e
ANALYTICS
Hio
4 % Devices.

4 = Device 1 (EtherCAT)
2 Image

standard variabl

ctandard in1

Scope  Assignment

Map to

4 standard_variable
4 Channel 1

4 o n

4 Channel 1
& InputChannel3
@ InputChanneld.
4 TwinSafeGroup1
Out &
Other Err
Com Startup
78 Deactive
78 Run
In Run
4 71 Networkl
4 ) FBEstopl
® Emor
® EStopDelOut
4 ) FBAnd1
* Andout

4 - Module 1 (FSOES)

so0000

Function block ports
Local group.
Other groups

Group ports |
Local group. |
Other groups

Safe I/0s |

Local group.
Other groups

Local group.
Other groups

Other groups.

Unused only
Used and unused
Direction

|
[
I
Usage I
|
I
Out i

GroupPort EmAck  Local [][ EnorAcknowle:
GroupPort_RunStop Local [ Runin (Twin$s,
restart Local  [][Restartin (i
int Local
2 Local
out Local
Com_err Local
Fa_Er Locs!
standsrdin 3 Local

1 Networ




image101.png
« @ rc
twinsafe
4+ twinsafe Project
3 External Types
415 References

S Tcz_EtherCAT

T Standard
-3 Te2 System
-3 Te3 Module





image102.png
D o-sa@ p -

[0 P8 Errsds

+#ll Term 12 (EL1904) - Module 1 (FSOE
-+ Term 13 (EL2904) - Module 1 (FSOE
+[] TwinSafeGroup1.sal

[@ safety Instance.
[ cer
&l anauymics
=

4 % Devices.
4 = Device 1 (EtherCAT)
29 image

¥ Image-Info
2 SyncUnits
D Inputs
W Outputs
B InfoData
[§ Term 1 (EK1200)
1 Term 7 (EK1100)
b @ InfoData
b § Term 8 (EL1004)
b ™ Term 9 (EL2004)
b " Term 10 (EL3255)
>
3

% Term 11 (EL6900)
" Term 12 (EL1904)

"™ Term13 EL2904) | 1
7" WModure TFSUES)
4 T TeDo
b 3 FSOE
b B RxPDO
b % Module 2 (00)

b WeState
b W InfoData

Search Solution Explorer (Ctrl+) P

N [Online] Term 1

Error List

Entire Solution

1@ 0ser

™ Code  Description ~

7O0TRZ Sublndex 002 ROT FATSE

7001:03 Subindex 003 ROP FALSE

7001:04 Subindex 004 ROP FALSE
#7010 DO Outputs RO s5<
# 8000:0  FSOE Settings RW >5<
# B00EO  FSOE Internal Data RO =16«
#9000:0  FSOE Info Data RO s32<

A 0Warnings | @ 0 of 12 Messages | Clear

Update List Auto Update  EASingle Update [ SRow Offine Data
Advanced..
Add to Startup... Online Data Module OD (AcE
Index Name Flags  Value Unit
#1C330  SMinput parameter RO s32<
# 60000  FSOE Slave Frame Elements RO e
# 70000  FSOE Master Frame Elements RO >3<
= 70010 __ESOF Quiputs 8O

| Build + IntelliSense

Project




image103.png
FB_COE_READ:FB_EcCoeSdoRead;
eE12904_Statel:BOOL;
bCoe_read:BOOL;

FB_COE_READ (
sNetId:= '169.254.77.197.2.1",
nslaveAddr:=1012 ,
nSubIndex:=1 ,
nIndex:=1647001 ,
pDstBuf:=ADR (eE12904_Statel) ,
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Table 2-7: State information for an EL/EJ69x0 group

Valu | State Description

e

1 RUN Input RUN=1, no error in the group, and all connections have started
up without error

2 STOP. Input RUN =0

1 ERROR Group is in error, see Diagnostic information

5 RESET After a group error has occurred, all errors have been rectified and the
Err Ack signal is 1

5 START The group remains in this state as long as not all connections have
started up after the start of the group (RUN=1)

7 STOPERROR When the group is started or initialized, it assumes the STOPERROR
status if the TwinSAFE connections are assigned to the group.
The group switches from STOPERROR state into ERROR state if the
Run input is TRUE.

16 | DEACTIVE Group was deactivated via customizing

17 | WAITCOMERROR | This state is set when the customizing function "Passivate" is selected
and the system waits for ComError of the group





image109.png
Table 2-8

Diagnostics information for an EL/EJ89x0 group

Value [ State Description

0 - No error

i FBERROR atleast one FB is in ERROR state

2 COMERROR atleast one connection is faulty

3 MODULEERROR the input ModuleFaultis 1

4 CMPERROR On startup, at least one analog FB input deviates from the last
saved value (Power-On Analog Value Check Error)

5 DEACTIVATEERROR | The timeout has elapsed while waiting for the COM error in
*passivate” mode of a manual control unit

5 RESTARTERROR The TwinSAFE logic program was restarted because the
EtherCAT connection was restarted or a user logged in without
reloading the TwinSAFE logic program (or pars of it).
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Table 3-24:

State information (8-bit value)

Value

Description

0

undefined

1

RUN

The FB ESTOP module assumes the RUN state if no error is present and no active EStopin
input requests a safe state.

The outputs assume the following values:

Error=0

EStopOut=1

EStopDelOut=1

STOP.
The FB ESTOP module assumes the STOP state if the input FbRun is FALSE.
The outputs assume the following values:

Error=0

EStopOut=0

EStopDelOut=0

SAFE
The FB ESTOP module assumes the SAFE state as long as at least one of the active
EStopln inputs has requested the safe state.

The outputs assume the following values:

Error=0

EStopOut=0

EStopDelOut=0

ERROR
If the FB ESTOP module detects an error, the FB ESTOP module assumes the ERROR state
and transmits the corresponding Diag message to the GROUP module.

The outputs assume the following values:

Error=1

EStopOut=0

EStopDelOut=0
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Value

Description

RESET

The FB ESTOP module assumes the RESET state if no further error is pending after an
error has occurred and the EmAck input of the corresponding group s set to TRUE.

The outputs assume the following values:

Error=0

EStopOut=0

EStopDelOut=0

START

The FB ESTOP module assumes the START state if the Restart input is TRUE, in order to
wait for a rising and falling edge of the Restart input before entering the RUN state and the
outputs leave the safe state.

The outputs assume the following values:

Error=0

EStopOut=0

EStopDelOut=0

DELAYOUT

The FB ESTOP module assumes the DELAYOUT state if at least one of the active EStopln
inputs has requested the safe state and the delay time for the EStopDelOut output has not
yet expired.

The outputs assume the following values:

Error=0

EStopOut=0

EStopDelOut=1
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Table 3-23: Diagnostic information (16-bit value)

Bit Description

Discrepancy error input group 1

Discrepancy eror input group 2

Discrepancy error input group 3

Discrepancy error input group 4

EDM monitoring error EDM1

EDM monitoring error EDM2

o ~[o]a]alw[n[=]o

Discrepancy error input group 1 with activated option "Safe Inputs after Disc Error”
(set in addition to bit 0)

9 Discrepancy error input group 2 with activated option "Safe Inputs after Disc Error”
(set in addition to bit 1)

10 Discrepancy error input group 3 with activated option "Safe Inputs after Disc Error”
(set in addition to bit 2)

1 Discrepancy error input group 4 with activated option "Safe Inputs after Disc Error”
(set in addition to bit 3)
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s set via the 10-way DIP switch on the left-hand side of the
TwinSAFE terminal. TwinSAFE addresses between 1and 1023 are available.
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Fig. 21: Address settings on TwinSAFE terminals with 65535 possible addresses

Set the TwinSAFE address for the terminal using the two dip switches (with 8 setting options) on the left-
hand side of the EL1904 TwinSAFE terminal. TWinSAFE addresses between 1 and 65535 are available.
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