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EN Calculations

This is an sample calculation, which should serve the plant 
construction company as an initial estimate for its require-
ments/design solution. The plant construction company 
can only establish a precise calculation by taking into 
account the individual specifications and thus the hazards/
risks of its machine.

Definitions of terms

1 Components
The specified components/values correspond to the 
Cleco Production Tools standard design (CPM). If CPMs 
(Control Power Modules) are used according to customer 
specifications, e.g., with customer operating material spec-
ifications, material release lists or components with other 
values, then a different level of protection can be achieved.

1.1 Variant 1

Fig. 1-1: EMERGENCY STOP button installed directly with 
CPM for protection circuit, e.g., handheld wheel nutrunner

1.1.1 Control systems
MPRO-400SG CPM3 Order No. S112925-SG-…
MPRO-400SG CPM6 Order No. S112929-SG-…
POWER MODUL; 3 KVA Order No. PDB-CPS3-FA-CE 
POWER MODUL; 6 KVA Order No. PDB-CPS6-FA-CE

1.1.2 Contactor
Siemens Order No. 3RT1025-3BB40

→ Classification of MTTFd = high,
see BGIA report 2/2008 Table 6.3

→ Performance Level PL = d,
see BGIA report 2/2008 Figure 6.10

1.1.3 EMERGENCY STOP button
Siemens Order No. 3SB3400-OC

→ Classification of MTTFd = high,
see BGIA report 2/2008 Table 6.3

→ Performance Level PL = d,
see BGIA report 2/2008 Figure 6.10

1.1.4 EMERGENCY STOP relay
PNOZ X2 Pilz Order No. 777303 
Cat. 4,  PL = e

dop Average operating time in days (d) per year.
This is a relative assumption and must be 
checked/adjusted by the plant construction 
company.

hop Average operating time in hours (h) per day.
This is a relative assumption and must be 
checked/adjusted by the plant construction 
company.

tcycl Average time between the beginning of two 
consecutive cycles of the component in sec-
onds (s) per cycle

B10 Service life parameter

nop Average annual number of operations

MTTFd Expectation value in years of the mean time to a 
hazardous failure

nop
dop hop
tcycl

----------------------- 3600 s
h
---=

MTTFd
B10d-----------------------=
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EMERGENCY STOP

System/Machine

Operating days per year, 
not including Sat, Sun and 
holidays

Operating hours per year, 
double shift operation

Cycle time EMERGENCY 
STOP button
1× per shift, 8 h day
(28 800 seconds = 
8 h × 60 min × 60 sec)

Operations per year

dop 250d
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---=

hop 18h
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---=

tcycl 28800 s
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-------------=
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B10d 1369863=

B10d 300000=

5300 years =

0.1  ×nop

562.5---------------cycle
year

= 2435.12 (year)MTTFd = -----------------------------1369863 -
0.1   × 562.5

MTTFd = -----------------------------1369863 -0.1   × 562.5
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EN
1.2 Variant 2

Fig. 1-2: Integration of the CPM into the station design.

Without the system design and the values to be used, no 
sample calculation is possible. Here, use the relevant val-
ues from the plant construction company, or use the correct 
calculation matrix.

2 Result
Number of subsystems = 3

Lowest PL = d

Fig. 2-1: Determination of the PLr for each safety function

Total PL for the system = d

Fig. 2-2: Simplified PL determination from the category
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