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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

Technical Committee No. 3 Information structures, documentation and 
graphical symbols 

Report from PT38: IEC 60617 - Rules for the construction of graphical symbols for diagrams, to the 
meeting in Helsinki 2011-10-06  

1 Task 

• To formulate clear criteria for the introduction of graphical symbols in the IEC 60617 database 
• To formulate explicit rules for the construction of graphical symbols for diagrams, with emphasis 
on symbols for complex concepts for which combinations of already existing symbols are used 

2 Membership 

• Mr. Arto SIRVIÖ (FI) 
• Mr. Fritz H. REUTER (DE) 
• Mr. Hiromasa YAMAOKA (JP) 
• Mr. Noboru TAKAO (JP) 
• Mr. Reinhard SCHOLZ (DE) 
• Mr. Sumio ARAKI (JP) - Convener 

3 Meetings 

According to the following decision 13 decided in Seattle Meeting, PT 38 is now on hold and the 
convener participates in MT 60617. 

Decision 13 : TC3 decided in Seattle to start a new maintenance team, MT 60617, as defined in 
Annex J of IEC supplement, for support to the Secretary regarding principle questions in 
preparation of CRs and validation of new symbols (e.g. current problem: C00206) in IEC 
60617DB. The Convener of PT 38, Mr. Sumio Araki, shall be a member of the team, meaning that 
PT 38 shall stay on hold for the time being. 

The convener participated in the third MT 60617 Meeting held in Tokyo 2011-09-05 to 06. 

4 Some topics from the MT 60617 meeting 

In the MT 60617 Meetings, we discuss PT 38 related issues. I would like to focus some of them. 

4.1 Combined symbols 

The trigger why PT 38 was set up is how to deal combined symbols in 60617 database. 
Unfortunately, I couldn’t participate the first meeting in Helsinki. But, the members discussed this 
issue as follows: 

TC 3 has 20 P-member countries and 11 of those countries have nominated 
member(s) in VT 60617. However participation on IEC 60617 database evaluation 
and validation is not on the level it should be. TC 3 secretary has many times 
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reminded P-member countries on obligation to participate in database Change 
request evaluation and validation.  

Some countries are quite often are voting against proposals for the new symbols to 
be included in the database of the reason mentioned below. According to IEC rules 
negative vote shall be justif ied by the “Technical reasons”. Most used justif ication to 
negative vote on IEC 60617 database evaluation is:  

“XX NC does not support this CR. It is a combination of existing symbols. 
Äi0Therefore Äi0it’s Äi0no need for a new symbol”. 

However ISO 81714-1 design rules for graphical symbols for use on diagrams say in 
clause 6.4 Combination of graphical symbols that "it is allowed to combine 
standardized symbols".  

Such justif ication above to negative vote prevents to introduce new graphical 
symbols but it also seems to be contradictory to the design rules, which allows 
combinations. 

[Recommendation 1] 

To find out possibility to arrange training (e.g. TC 3 workshop) for VT 60617 
members how to use database for CR evaluation and validation and P-members 
responsibilities to vote.  

Action items for: Sven-Anders and Arto to discuss it on next TC 3 co-ordination 
meeting.  

It means there is progress to discuss the task of PT 38. 

4.2 Module 

The module described as the unit M is defined in the sub clause 5.7.3.2 of IEC 61082-1 as 
follows: 

The unit M is used as the module for harmonizing graphical presentation of objects, 
e.g. reference grids, location reference systems, drawing grids, and symbol sizes. 

The unit M should for paper presentations or equivalent take one of the following 
values in millimeters: 

1,8 (2,0) mm; 2,5 mm; 3,5 mm; 5 mm; 7 mm; 10 mm; 14 mm; 20 mm. 

It is recommended not to use a module size less than 2,5 mm. If the module size 1,8 
(2,0) mm is used, special care should be taken to ensure the legibility of the 
document. 

NOTE IEC 81714-2 specifies that the minimum module size for the design of graphical 
symbols is 2,0 mm instead of 1,8 mm. 

For further information concerning scaling, modification of the module size, see IEC 
81714-2. 

According to this definition, in the former 60617 edition 2, the grid size of the symbols was 
defined to 2,5 mm as 1 M. But, almost all of symbols in the existing database are around 5 mm. 
Some big size symbols are 2,5 mm but some of them are around 3 mm or 4 mm. It means the 
60617 database doesn’t follow IEC 61082-1. The module is ambiguous. 
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Reflecting the present situation, I recommend the basic grid size should be defined to 5 mm, but 
2,5 mm for big size symbols more than 17 grids which means more than 8 cm square. 

In the third MT 60617 meeting, we decided the following recommendation: 

Recommendation 4: MT 60617 recommends further discussion on IEC 60617 default module 
size M and how it should be measured on symbols (e.g. printing symbol on paper).  

4.3 Line end 

There is no explicit rule how to terminate the lines of the graphic data in 60617 databse. In F.2 of 
ISO 81714-2, “Line end type” is defined as follows: 

A line may be terminated by different shapes. For lines with round ends, the radius 
is equal to half the line width. 

The following values and corresponding codes are defined in case that the line end 
coordinates apply to imaginary points regardless of the shape of the line end: 

– coded line end type 1 (round): the line end is terminated with a semicircle centered 
at the specified end point of a line (see figure F.1 a); 

– coded line end type 2 (extended): the line end is extended by half the value of the 
associated line width (see f igure F.1b). 

The following values and corresponding codes are defined in case the line end 
coordinates apply to feature edge-to-edge limits regardless of the shape of the line 
end: 

– coded line end type 3 (arc): the line end is extended by the radius of the 
associated semicircle (see f igure F.1 c)); 

– coded line end type 4 (truncated): The line end ends exactly at the specified end 
point(see figure F.1d)). If nothing is specified, a round line end type (coded line 
end type 1) shall be assumed. 

 

Figure 1 - Figure F.1 – Line end types and their codessamples of ine ends 

In ISO 128-21, Code 1 is used. 

In the third meeting, we decided the following recommendation: 

Recommendation 2: MT 60617 recommends further discussion on IEC 60617 symbol original 
default line type in collaboration with MT 60417.  
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4.4 Line width 

The clause 6.6 of ISO 81714-1 describes how to divide the grid as follows: 

The relation between the line width and the module size M used for the design of 
graphical symbols shall be 1:10. Characters and lines of graphical symbols should 
have the same line width. Standardized line widths given in ISO 128-20 should be 
used. 

If additional line widths are required, the ratio between any two line widths should be 
at least 2:1. 

The size M should be defined into 5 mm or 2,5 mm. Therefore, the line width of graphical 
symbols should be 0,5 mm or 0,25 mm according to this rule. But, the existing symbols in the 
60617 database do not follow the rule. The line width of almost all of symbols is 0,35 mm when M 
is 0,5 mm. 

It is needed to re-draw all graphical data in the database. 

NOTE In IEC 61082-1, the line width is defined as follows: 

For drawings the possible line widths are derived from:  

For the value of M see 5.7.3.2. 

NOTE 1 For example if M is chosen to 2,5 mm, the line width would be 0,25 mm, 0,35 mm, … 

NOTE 2 For presentation on paper or equivalent media the possible line widths are 0,18 mm (0,2 mm), 0,25 mm, 0,35 
mm, 0,5 mm, 0,7 mm and 1,0 mm. 

This rule is not same as ISO 81714-1. But, the title of ISO 81714-1 is “Design of graphical symbols for use in the 
technical documentation of products — Part 1: Basic rules” and the title of IEC 61082-1 is “Preparation Of Documents 
Used in Electrotechnology — Part 1: Rules”. In my opinion, IEC 61082-1 describes the variety of line widths. Therefore, 
the basic line width shall be 1:00 following ISO 81714-1. 

We discussed this issue. But, there was no recommendation during the meeting. This issue has 
much impact to the existing graphical data. I recommend reviewing and redrawing all graphical 
data in the database. 

4.5 Two grid systems 

We discussed this issue. These are defined in ISO 81714-1 as follows. But, who follow this rule in 
60617 database? 

The clause 6.5 of ISO 81714-1 describes how to divide the grid as follows: 

As a basis for the design of a graphical symbol, an orthogonal grid of parallel lines 
spaced 1 M apart, where M is the module, shall be used. This grid may be 
subdivided into a 0,1 M or a 0,125 M grid (see figure 10). For the same graphical 
symbol or symbol family, only one of these two grid systems shall be used and 
indicated in an appropriate document. For the selection of the module M, see clause 
6.6. 

This means that the module is subdivided into 10 or 8. In the Figure 10 of ISO 81714-1 indicated 
below, the subdivision into 10 is called “Grid A” and the subdivision into 8 is called “Grid B”. 
These are not indicated and the division of the module is ambiguous on each graphical symbol in 
the 60617 database. 

A new field “Grid” should be added to indicate “A” or “B” into the 60617 database according to 
ISO 81714-1. It is natural to rev iew all pictographs in the database. 
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Figure 2 - Figure 10 – Examples of grids 

In the third meeting, we decided the following recommendation: 

Recommendation 6: MT 60617 recommends further discussion on IEC 60617 grid system in 
collaboration with MT 22. 

4.6 Graphical data of previous IEC 60617 parts 12 and 13  

The graphical data of former part 12 and 13 are dirty scanned data. An example of the existing 
graphical data on 60617 database is as follows: 

 

Figure 3 - S01744: First-in first-out memory, fall-through, 16x5-bit 

 

The Graphical data for the related application notes are already replaced to clear bitmap images 
prepared by PT 32. Why aren’t the graphical data of former part 12 and 13 replaced? 

All graphical data for former part 12 and 13 are already prepared. 

 

In the third meeting, we decided the following recommendation: 

Recommendation 2: MT 60617 recommend to TC 3 to take decision to improve quality of IEC 
60617 and ask IEC Co to upload redrawn symbols on previous IEC 60617 parts 12 and 13 made 
by Mr. Araki.  
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4.7 S00642 “Light emitting diode (LED), general symbol” and A00042 

In the 60617 database, the shape of LED is as follows: 

 

Figure 4 - S00642 Light emitting diode (LED), general symbol 

S00642 applies S00127 “Radiation, electromagnetic, non-ionizing” and S00641 “Semiconductor 
diode, general symbol”. 

In addition, application note A00042 for S00127 is as follows:  

If source and target are shown, the arrows shall point from source to target. 

If there is a target but no specific source shown, the arrows shall point downwards 
and to the right. 

If there is no specific target shown, the arrows shall point upwards and to the right. 

These mean the arrows have to keep same direction for any variants as follows: 

 

Figure 5 - Variants of S00642 according to A00042 

On the other hand, in Chapter 8 of ISO 81714-1, the variants are described as follows: 

 

Figure 6 - Figure 16 – Possible variants of composite graphical symbols 

They are completely inconsistent except variant B in Figure 9 and variant A in Figure 10. In 
actual design work, it is natural to rotate a whole combined symbol as Figure 10. 

To adjust this inconsistency, I propose as follows: 

– Add an alternative form for LED to the 60617 database as follows; 

 

Figure 7 – The alternative form of S00642 
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– Modify A00042 as follows; 

If source and target are shown, the arrows shall point from source to target. 

If there is a target but no specific source shown, the arrows shall point downwards 
and to the right. 

If there is no specific target shown, the arrows shall point upwards and to the right. 

These rules are applied for the original combination of the symbol in the 60617 database. For 
the variants, the arrows rotate together with other elements to keep the position in the whole 
combination. 

In the third meeting, we decided the following action: 

Action items for: Arto to contact MT 22 for grids, Noburu, Sumio and Hiroaki consider A00042 
via JNC, Sven-Anders as TC 3 secretary take redrawn symbols for parts 12 and 13 for discussion 
on TC 3 level, draft DC document for comments on default module size and line ends.  

4.8 Alternaiting current 

Professor Ikeda raised a problem that the graphical datum of S01403 should be sinusoidal, not 
tilde. 

The existing graphical data in 60617 database is as follows: 

 

Figure 8 – The existing graphical data of S00642 

It should be as follows: 

 

Figure 9 – The sinusoidal graphical data 

NOTE  The grid dots are coloured to distinguish from the graphical symbol. 

In the third meeting, we decided the following recommendation: 

RECOMMENDATION 7: MT 60617 recommends TC 3 to use symbol “sinusoidal” for meaning of 
“alternating current” only. Tilde symbols when used in meaning of AC should be changed to 
sinusoidal.  

 

Sumio Araki 
Convenor of IEC/TC3/PT38 

_______________ 
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