Minimum Safety Distances Calculation Report of ESPDs Version: Rev. 01

Manufacturer Shandong HOACO Automation Technology Co., Ltd.

Test subject Product: Rotary Die Cutting Machine
Type: HW2500C16 (Ser. No. missing)

Test specification EN 1SO 13855:2010

Purpose of Test according to the test specification

examination

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 O mm
d Detection capability of Safety light curtain mm

1.3 Calculation Equation with a sensor detection capability of <40mm in diameter

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

2 Detection Capability of Safety Light Curtain

Type Detection capability Detection Height Manufacturer

(Minimum Detection objects)

GL-R8OH(G) | @25mm 1580mm KEYENCE
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GL-RH(G)

3 Calculation Overall System Stopping Time T

[ Detection Objects @25 mm ( Hand detection ) ]

Type FEE B | 24< (mm) | Detection Height| Protection Height |Detection Distance(m)

GL-R0BH(G) 3 160 140 185

GL-R12H(G) 12 240 220 265

GL-R16H(G) 16 320 300 345

GL-R20H(G) 20 400 380 425

GL-R24H(G) 24 480 460 505

GL-R28H(G) 28 560 540 585

GL-R32H(G) 32 640 620 665

GL-R36H(G) 36 720 700 745

GL-R40H(G) 40 800 780 825

GL-R44H(G) 44 880 8860 905 0.2 F| 15
GL-R48H(G) 48 960 940 985

GL-R52H(G) 52 1040 1020 1085

GL-RS56H(G) 56 1120 1100 1145

GL-R60H(G) 60 1200 1180 1225

GL-R64H(G) 64 1280 1260 1305

GL-R72H(G 72 1440 4_20 465

GL-R80H(G 80 1600 580 mm 635 mm

GL-R88H(G) 88 1760 740 785

GL-R96H(G) 96 1920 1900 1945

3.1 Response Time of Safety Light Curtain SC1

Salety PLC
GOSP

Contactor
KM3

Contactor
EMS

Servo Dirver
G1--G16
1

Type

Response time

Manufacturer

GL-R8OH(G)

13.1ms

KEYENCE
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Unit: ms
Response Time(OSSD)
b - ;
lype g K@% (i 0) B ART IR AR e
ION—}OFFI OFF—ON" | £@#%—ON? | ON—+OFF | OFF—=ON" |3 $—+0N®
GL-Ro8H(G) 6.6 487 63.1 6.9 49 1 64.2
GL-R12H(G)| &6 48.7 63.1 7.4 49.9 66.3
GL-R16H(G)| 66 487 63.1 8.1 50.9 69.1
GL-R20H(G)| &6 48.7 63.1 8.8 52.0 71.9
GL-R24H(G)| 7.0 49.3 64.9 9.5 53.0 74.7
GL-R28H(G)| 74 50.0 66.6 102 54.0 77.5
GL-R32H(G)| 7o 50.6 68.3 10.9 55.1 80.2
GL-R36H(G)| =3 51.3 70.0 116 56.1 83.0
GL-R40H(G)| 87 51.9 71.8 123 57.2 85.8
GL-R44H(G)| o2 52.6 735 129 58.2 88.6
GL-R48H(G)| 96 53.2 75.2 136 59.3 91.4
GL-R52H(G)| 100 53.9 77.0 143 60.3 042
GL-R56H(G)| 105 54.5 787 15.0 61.4 96.9
GL-R60H(G) 10.9 55.2 804 15.7 62.4 99.7
GL-R64H(G) 11.3 55.8 821 16.4 63.4 1025
GL-R72H(G)| 122 57.1 856 17.8 65.5 108.1
GL-RBOH(G) (131 ) 58.4 89.1 19.2 67.6 1137
= 1IE 50.7 92.5 206 69.7 1102
GL-R96H(G)| 148 61.0 96.0 220 71.8 124.8
3.2 Response Time of Safety PLC
3.2.1 Cycle Time Setting Value of Safety PLC
System Settings >

General Ethernet Option Board

Cycle Time

Cycle Time : E‘I = ms [ 5 ms - 30 ms)

Memory Cassette Restore Prohibition

[ Disable restoring configuration data from Memory Cassette

3.2.2 Actual Cycle Time of Safety PLC

The actual cycle time is 4777us as shown in the following picture. The actual cycle time is lower than

cycle time setting valve.
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1L TE

3.2.3 Response Time of Safety PLC Local I/O

Calculation Equation of response time of Safety PLC Local 1/O is from "Annex 2 G9SP-series Safety
Controller Operation Manual".

Local Safety 1/0 reactioin time = (Cycle time X 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/Ois (5x2)—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 X 2) + Response time of Safety PLC Local I/0

So the maximum response time of Safety PLC is (5 X 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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SIRIUS 3RT6/3RT5 Contactor

L FIs
ERE T 3IRTAO 15, 3RTE0 16 3IRTEO 17, 3RT60 18
g 500 s00
WE mm 45 a5
B
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L=t ]
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BERERE Uy [ &
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TF& IEC 60 947-1 RN
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HETIEEERE ACDC 0.8 .. 110

HEEEAE (HELTSEFER1.0x0,)

- AR IE, 50/60 Hz Bf VA 270243 37133
THEE P 0.810.75 0.8/0.75
[R5 VA 4233 5744
THEYPL 0.25/0.25 0.25i0.25

« Hik#RiE 0 a = e W 4 4

SHERE (BUEEET)

« EERIE L1 ms 9..35 9..35 8..33 8..33
TTF ms 3514 3514 415 415

- HiHR(E e ms 30... 100 30.. 100 30... 100 30 109
% _Open T T il o

T e 3RTED 15 3IRTEO 16 IRTE017 || IRTEO 18
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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 4+ 15 + 5 = 65ms.
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Action Sequence to Enter Safe State

Servo ON/OFF ON OFF
Safe Input BEus | STOMA
= - !Response time: max Smsl
Motor Energized State on off
> <—max6
EDM Output i e —
. . > - .Imax 15ms
Dynamic Braking DB DBzH{E
PDS state Operation enabled >< Switched on disabled
Brake Interlock Output Terminating Brake Keep Brake
(BKIR) > -
I T |:>Setting value in Parameter 4610Hex-02Hex

3.5 Calculation Result of Overall System Stopping Time T

Calculation Equation of the maximum stopping time of overall system as follow:
T=131+20+13+65=111ms

4 Calculation of Minimum Safety Distance

Calculation Equation with a sensor detection capability of <<40mm in diameter
S=KEXT)+C
= (2000 x 0.111) + 8 x (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.



