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Safety Functions

●How to Calculate PL Parameter

PL parameter

Category

B10d

Nop*

DC

MTTFd

MTTFd

DCavg

CCF

Criteria for
determination

Safety control system’s 
architecture
 (configuration of I, L and O)

Hardware 
structure

Component 
life

(1) Component unit  (2) The entire system

* The machine designer him/herself 
  needs to know Nop.

1. MTTFd provided by 
the manufacturer

2. MTTFd specified
in Annex C
When B10d is provided:

Select DC from 
Annex E 
Table E.1.

(1) Component unit (2) The entire system

Calculations will be simple if products are 
used that have been certified under 
IEC/EN61508, IEC/EC62061 or EN954 etc.

· EMC
· Designing procedure
· Failure analysis

The score in the checklist 
in Annex F must be 65 or over

It is important to check these.

Design 
integrity

System 
reliability

B

1

2

3

4

High 
(30 or more years and
less than 100 years)
Medium 
(10 or more years
and less than 30 years)
Low 
(3 or more years and
less than 10 years)

High 
(99% or more)
Medium 
(90% or more 
and less than 99%)
Low 
(60% or more 
and less than 90%)
N/A 
(Less than 60%)

Yes   (65 or more)

No    (Less than 65)

5 categories

3 levels

4 levels

2 levels
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PL

a

b

c

d

e

MediumLow

PL

a

b

c

d

e

MediumLow

PL

a

b

c

d

e

MediumLow

HighMediumLowMTTFd:

HighMediumLowMTTFd:

HighMediumLowMTTFd:

edddcc---High

---dccb---bMedium

---cbba---aLow

MTTFd of 
each channel

HighMediumLowMediumLowNoneNoneDCavg

433221BCategory

edddcc---High

---dccb---bMedium

---cbba---aLow

MTTFd of 
each channel

HighMediumLowMediumLowNoneNoneDCavg

433221BCategory

eddcc---High

---dccb---bMedium

---cbba---aLow

MTTFd of 
each channel

HighMediumLowMediumLowNoneNoneDCavg

433221BCategory

d

How to read graph How to read table

Cat.3

The ILO structure
applies to Cat.3.

(EG)
A bar graph that applies
to Cat.3 is selected

Cat.3

(EG) The MTTFd of a 
system is calculated 
as 40 years.

The area that Corresponds 
with MTTFd High is selected

The graph that corresponds with
DCaveg Low is selected

(EG) DCavg is
calculated as
80%.

The letter that corresponds with the selected area refers to this system’s PL.

Cat.3

However, the architecture of Category 2 or higher requires the CCF score of 
65 points or higher.


