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Manufacturer Shandong HOACO Automation Technology Co., Ltd. 

 

  

Test subject Product:  Rotary Die Cutting Machine 

Type:    HW2500C16 (Ser. No. missing) 

 

 

Test specification EN ISO 13855:2010 

 

  

Purpose of 

examination 

Test according to the test specification 

  

  

Test result Passed: The test subject was found to be in compliance with the 

mentioned test specification 

  

  

  

  

  

  

This technical report may only be quoted in full. Any use for advertising purposes must be granted 

in writing. This report is the result of a single examination of the object in question and is not 

generally applicable evaluation of the quality of other products in regular production. 
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1、Basic information 

This report calculates the minimum distances of ESPDs employing Safety Light Curtain System of Rotary Die 

Cutting Machine according to the test specification. The detailed information and procedure should follow 

EN ISO 13855:2010.  

1.1 Related documents 

The following documents are provided by the manufacturer as input documents for this report: 
Annex 1 Safety light curtain GL-R_CN 
Annex 2 G9SP-series Safety Controller Operation Manual 
Annex 3 OMRON Servo driver 
Annex 4 Siemens SIRIUS 3RT60 Product Information 
 

1.2 Acronyms & terms 
Acronyms Terms Unit 

ESPE Electro-sensitive protective equipment  

AOPD Active opto-eletronic protective device  

S Minimum distance mm 

T Overall system stopping performance s 

K Approach speed parameter  

C Instruction distance, not less than 0 mm 

d Detection capability of Safety light curtain mm 

 

1.3 Calculation Equation with a sensor detection capability of ≤40mm in diameter 
𝑆 = (𝐾 × 𝑇) + 𝐶                          

Where 
𝐾 = 2000𝑚𝑚/𝑠; 
𝐶 = 8(𝑑 − 14), 𝑏𝑢𝑡 𝑛𝑜𝑡 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 0. 

2 Detection Capability of Safety Light Curtain 

Type Detection capability 

(Minimum Detection objects) 
Detection Height Manufacturer 

GL-R80H(G) Ø25mm 1580mm KEYENCE 
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3 Calculation Overall System Stopping Time T 

 

3.1 Response Time of Safety Light Curtain SC1 

Type Response time Manufacturer 
GL-R80H(G) 13.1ms KEYENCE 
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3.2 Response Time of Safety PLC 

3.2.1 Cycle Time Setting Value of Safety PLC 

 

3.2.2 Actual Cycle Time of Safety PLC 

The actual cycle time is 4777μs as shown in the following picture. The actual cycle time is lower than 
cycle time setting valve. 
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3.2.3 Response Time of Safety PLC Local I/O 

Calculation Equation of response time of Safety PLC Local I/O is from "Annex 2 G9SP-series Safety 
Controller Operation Manual". 

𝐿𝑜𝑐𝑎𝑙 𝑆𝑎𝑓𝑒𝑡𝑦 𝐼/𝑂 𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑖𝑛 𝑡𝑖𝑚𝑒 = (𝐶𝑦𝑐𝑙𝑒 𝑡𝑖𝑚𝑒 × 2) − 2 + 𝐼𝑛𝑝𝑢𝑡 𝑂𝐹𝐹 𝑑𝑒𝑙𝑎𝑦 𝑡𝑖𝑚𝑒 
Where  
𝐶𝑦𝑐𝑙𝑒 𝑡𝑖𝑚𝑒 = 5𝑚𝑚/𝑠; 
𝐼𝑛𝑝𝑢𝑡 𝑂𝐹𝐹 𝑑𝑒𝑙𝑎𝑦 𝑡𝑖𝑚𝑒 𝑖𝑠 2𝑚𝑠, setting value in Safety PLC Configure Software. 
 
So response time of Safety PLC Local I/O is (5 × 2) − 2 + 2 = 10𝑚𝑠 

3.2.4 Response Time of Safety PLC 

Calculation Equation of the maximum response time of Safety PLC is  
 
𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑡𝑖𝑚𝑒 𝑜𝑓 𝑆𝑎𝑓𝑒𝑡𝑦 𝑃𝐿𝐶 = (𝐶𝑦𝑐𝑙𝑒 𝑡𝑖𝑚𝑒 × 2) + 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑡𝑖𝑚𝑒 𝑜𝑓 𝑆𝑎𝑓𝑒𝑡𝑦 𝑃𝐿𝐶 𝐿𝑜𝑐𝑎𝑙 𝐼/𝑂 

 

So the maximum response time of Safety PLC is (5 × 2) + 10 = 20𝑚𝑠. 

 

3.3 Response Time of Contactor KM3/KM4 

Response time of Contactor KM3/KM4 is from "Annex 4 Siemens SIRIUS 3RT60 Product Information". 
Response time (Open) of contactor is 7~13ms. 
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3.4 Response Time of Servo Driver G1-G16 

Response time of servo drive is from "Annex 3 OMRON Servo driver". 
Calculation Equation of servo drive response time as follow: 

𝑆𝑒𝑟𝑣𝑜 𝑑𝑟𝑖𝑣𝑒𝑟 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑡𝑖𝑚𝑒

= 𝐵𝐾𝐼𝑅 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑡𝑖𝑚𝑒 + 𝐷𝐵 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑡𝑖𝑚𝑒 + 𝑀𝑜𝑡𝑜𝑟 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑡𝑖𝑚𝑒 
Where 
BKIR response time is set in Parameter "4610Hex-02Hex", the setting value is 45ms. 
DB response time is Dynamic Brake response time, the maximum value is 15ms. 
The maximum value of motor response time is 5ms. 
 
So the servo driver response time= 45 + 15 + 5 = 65𝑚𝑠. 
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3.5 Calculation Result of Overall System Stopping Time T 

Calculation Equation of the maximum stopping time of overall system as follow: 
𝑇 = 13.1 + 20 + 13 + 65 = 111𝑚𝑠 

 

4 Calculation of Minimum Safety Distance 

Calculation Equation with a sensor detection capability of ≤40mm in diameter 
𝑆 = (𝐾 × 𝑇) + 𝐶 

= (2000 × 0.111) + 8 × (25 − 14) = 310𝑚𝑚 

5 Design Value and Testing Result of Safety Distance 

The design value and actual value of safety distance is 330 mm. 
 
Result: The actual value of safety distances of ESPDs employing Safety Light Curtain System is greater than 

the minimum safety distance. So, the result is POSITIVE to satisfy the requirements of EN ISO 13855:2010. 


