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1.3

Introduction

Introduction

About this Manual

The Outfitting Design Reference Manual describes all the Oultfitting Design commands in
detail. It also describes how the Outfitting Design database is structured, the Oultfitting
Design database elements and their attributes.

Outfitting Design is normally used interactively. The Graphical User Interface (GUI) provides
discipline-based applications that help you to create, check and report on the model. How to
use the applications is described in user guides and on-line help.

This manual is written for experienced users of Outfitting Design who need to use
commands; for example, to write batch macros or to customise the GUI. If you are going to
customise the GUI, you will also need to refer to the Software Customisation Guide and
Software Customisation Reference Manual for information about PML, the AVEVA
programming language.

Organisation of the Outfitting Design Reference
Manual

The Outfitting Design Reference Manual has three parts:

« Part 1, General Commands, describes general Outfitting Design commands, which are
used, for example, for setting up the display, and querying and navigating around the
Outfitting Design database.

* In particular, it describes how to use the command syntax graphs, which are used to
show all the options available for each command.

e Part 2, Creating the Model, describes the commands for creating database elements
and setting their attributes.

« Part 3 (this volume) describes the Outfitting Design Utilities for data consistency
checking and clash detection, and for exporting Outfitting Design data to programs
such as Review.

For a comprehensive list of all Outfitting attributes and pseudo-attributes, see the Software
Customisation Reference Manual.

Organisation of this Manual

This manual, Part 3, is divided into the following chapters:
» Data Consistency Checking explains how to check Data Consistency.
¢ Clash Detection describes the Clash Detection facilities.

e Copying Model Data from Outfitting to Review gives details of the EXPORT command,
which Copies Model Data from Outfitting to Review.
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Data Consistency Checking

Data Consistency Checking

This chapter describes the commands used for the Outfitting Design Data Consistency
Checking Utility (DATACON). The checks include the following:

1.

© No ok~ wDN

10.

Adjacent items are connected and no gaps exist.

Connection types are compatible.

Connected components are not skewed with respect to one another.

Pipe bores or hanger rod diameters are consistent.

Branch and equipment connections are properly terminated.

Hangers are correctly connected to Fittings and Attas.

Tubes or rods joining components are not less than minimum acceptable lengths.

Angles of pulled Bends and Elbows fall within the limits set in the relevant
Specifications.

Structural Sections and Joints are correctly positioned with respect to each other and
are properly connected.

Lengths of structural Sections fall within predefined ranges.

The commands for checking for data inconsistencies fall into three general categories:

Those which specify the design areas to be checked and how diagnostic messages will
be output.

Those which specify the maximum misalignments or positional errors allowed between
adjacent components. No errors will be reported below these limits.

Those which specify minimum lengths of tube between adjacent piping components
(normally dependent upon the tube diameter) or for rod between adjacent hanger
components, the maximum acceptable angle for pipe bends, and the minimum and
maximum lengths of structural Sections.

Specifying the Checking Procedures

Specifying the Output Device for Diagnostic Messages

Keywords:
ALPHA FILE (APPEND OVERWRITE)

Description:

Before you initiate a data-checking operation you must specify whether the resulting output
is to be sent to your terminal or to a file. The output device must be defined before the
detailed checking is carried out, using the standard ALPHA FILE commands described in
Part 1 of the Outfitting Design Reference Manual.
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Checking Parts of the Design

Keywords:

CHECK ATTACHECK

Description:

The CHECK command initiates a full Component-by-Component data consistency check of
specified parts of the Design. Up to 10 elements may be specified in a single CHECK
command.

ATTAs will be checked in the same way as normal components if the ATTACHECK ON
option is in force. They will be ignored if ATTACHECK OFF is in force.

You can store error references and (optionally) error codes in PML arrays, if required. If you
do this, you can then use the ENHANCE command to highlight the problems on the display.
See the Software Customisation Guide for more information on PML and arrays.

Examples:

CHECK /ZONE-1 Generates full consistency report on every component in the
named Zone

CHECK /BRAN1 / Generates selective report on the named Branches only

BRAN2 /BRAN3

TOL ATTACHECK OFF  ATTAs will be ignored in subsequent checks

Command Syntax:

< .
/
>-- CHeck --*-- <sgid> --+-- <varidl> -- [<varid2>]--.

e Fom——>

>-- TOLerance ATTACheck —--+-- ON* —--.
| |
“f—— OFF ——+-->

Where <varid1> is the PML array used to store references of any elements with errors, and
the (option) <varid2> is the array that stores the error codes.

Querying:
>-- Query TOLerance ATTACheck -->

Setting Geometric Error Limits

Piping/Hangers

Note: All references to pipe components and tube in this section apply equally to hanger
components and rod.
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The extent of the misalignment between two adjacent piping components may be measured
using any of three parameters: the offset distance between their respective p-arrive and p-
leave axes; the displacement angle between their respective p-arrive and p-leave axes; or
the ratio of the offset to the projected distance between the arrive and leave p-points (which
is equivalent to the tangent of the angle parameter). See Figure below.

RATIO = x/y = tan(ANGLE)

Keywords:

TOLERANCE OFFSET ANGLE RATIO MAXANGLE

Description:

The TOLERANCE commands specify the maximum offset, angle or ratio misalignments that
will be allowed between adjacent components before a diagnostic message is output.

Examples:

TOL OFFSET 1 Maximum pipe misalignment is 1 mm offset
(Default)

TOL OFF 1/4 INCH Maximum pipe misalignment is 0.25 inch offset

TOL ANGLE 0.0573 Maximum angular misalignment is 0.0573 degrees (i.e. 0.01

(Default) radians)

TOL RATIO 0.001 Maximum offset/separation ratio is 0.001

(Default)

TOL ANG 1.5 These are equivalent angular settings, since 0.0262 is the
TOL RAT 0.0262 tangent of the angle 1.5 degrees

TOL DEF Resets all misalignment tolerances (Offset, Angle and Ratio)

to their default values

TOL MAXANG 90 Maximum permitted design angle for pulled bends and
(Default) elbows can be set to values from 0° (straight tube) to 180° (U-
bends).
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Command Syntax:

>-—- TOLerance --+-- OFFset --.
|

-- ANGle ---]|

|

-- RATiO ---+-- <uval> -->

-- DEFault -->

“—— MAXANGle -- value -->

Querying:

>-— Query TOLerance --+-- OFFset ----.
|
|-- ANGle -—-—- |
| |
|-- RATIO ————- |

I
“—— MAXANGle --+-->
>-- Query TOLerance OPTions -->
(also outputs ATTACHECK and TUBE settings)

2.2.2 Structural Sections

Misalignments of Sections in structural designs are defined in similar terms to those used for
pipework, namely in terms of an offset distance, a misalignment angle or a ratio (the
tangent of the angle). These are together referred to as the Section’s eccentricity.

Distance and angular offsets are measured from the logical line between Nodes, while
additional checks are made using the attached Neutral Points of the Section and the
corresponding Nodes. The terminology is illustrated in the following Figure.

NODE Position NODE Position
l - Logical Li J -
—./_ _Logical Line _ _ —
— K
Neutral Axis
a Vi (Extended)
SANP
(Reference only)
POSE
—
/ >
SANP POSS SANP = Section Attached Neutral Point
(Reference only) a = Eccentricity angle

a,b = Eccentricity distances (both ends of Section)

Keywords:

ECCENTRICITY SECTION DISTANCE ANGLE RATIO (TOLERANCE)
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Description:

The ECCENTRICITY SECTION commands specify the maximum offset distance, angle or
ratio misalignments that will be allowed between a Section’s Neutral Axis and the Logical
Line between Nodes before a diagnostic message is output.

Examples:

ECC SECT DIST 1 Maximum offset for either end of Section is 1 mm
(Default)

ECC SECT DIST 0.5 INCH Maximum offset for either end of Section is 0.5 in

ECC SECT ANGLE 0.0573 Maximum angular misalignment is 0.0573 degrees

(Default)

ECC SECT RATIO 0.001 Maximum offset/node separation ratio is 0.001
(Default

ECC SECT ANG 1.5 These are equivalent angular settings, since

ECC SECT RAT 0.0262 0.0262 is the tangent of the angle 1.5 degrees

ECC SECT DEF Resets all misalignment eccentricities (Offset distance,

Angle and Ratio) to their default values
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Command Syntax:
>-- ECCentricity -- SECTion --+-- DISTance --+-- <uval> -->

|

‘- DEFault -->
-- ANGle --.
-- RATio --+-- value -->

|
‘-- DEFault -->

“-- DEFault -->

Querying:
Q TOLerance ECCentricity --- SECTion ---+--- DISTance ---.
| |
|--- ANGle ————-- |
| |
|--- RATiO —————- |
I |
———————————————— >

Note: The TOLERANCE keyword is used here to distinguish between the eccentricity limit
that you have specified and the actual eccentricity derived from the structural model.

Structural Joints

The positional errors for Joints are measured as divergences of the Joint positions from their
owning Nodes. The maximum permissible errors are defined, as for Sections, in terms of a
Joint's eccentricity.

Note: Joint eccentricities are defined separately for Pjoint (Primary Joint) and Sjoint
(Secondary Joint) elements.

Keywords:
ECCENTRICITY PJOINT SJOINT

Description:

The ECCENTRICITY PJOINT and ECCENTRICITY SJOINT commands specify the
maximum permissible distance between the position of a Primary Joint or a Secondary
Joint, respectively, and that of its owning Node before a diagnostic message is output.

Examples:

ECC PJOINT 1 Maximum error in Primary Joint position is 1 mm
(Default)

ECC SJOINT 1 Maximum error in Secondary Joint position is 1 mm
(Default)

ECC PJOIN 0.1 INCH Maximum errorin Primary Joint position is 0.1 inch
ECC PJOIN DEFAULT Resets permissible Primary Joint error to 1 mm

ECC SJOIN DEF Resets permissible Secondary Joint error to 1 mm
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Command Syntax:
>--- ECCentricity ---+--- PJOInt --.

‘-—— SJOINt ——+--- <uval> --—-.

‘——— DEFault ---——- +omm>

Querying:
Q ECCentricity ---+--- PJOInt --.

‘——— SJOINt ———+——->

Structural Fittings

The positional errors for Fittings are measured as divergences of the Fitting positions from
the Neutral Points of the attached Sections. The maximum permissible errors are defined,
as for Sections, in terms of a Fitting’s eccentricity.

Keywords:
ECCENTRICITY FITTING

Description:

The ECCENTRICITY FITTING command specifies the maximum permissible distance
between the position of a Fitting and that of its attached Section before a diagnostic
message is output.

Examples:

ECC FITTING 1 Maximum error in Fitting position is 1 mm
(Default)

ECC FITT 0.5 INCH Maximum error in Fitting position is 0.5 inch

ECC FITT DEF Resets permissible Fitting position error to 1 mm

Command Syntax:
>--- ECCentricity --- FITTing ---+--—- <uval> ----- -

I
‘——— DEFault --———+--->
Querying:
Q ECCentricity FITTing

Minimum Tube and Rod Lengths and Maximum
Bend Angles

Note: All references to pipe components and tube in this section apply equally to hanger
components and rod.
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2.3.2

Data Consistency Checking

In order to warn you about potential problems in the practical assembly of pipework
sections, the data consistency checks output a diagnostic message if the length of tube
joining any pair of components is less than a prescribed minimum. The minimum allowed
will normally be dependent upon the tube diameter. An incorrectly positioned ATTA (off the
implied tube) may also give rise to a ‘minimum tube length’ error.

You will also be warned if the design angle for a variable-angle bend or elbow exceeds a
prescribed maximum.

Specifying Minimum Lengths Irrespective of Bore

Keywords:

TOLERANCE TUBE

Description:

The TUBE command, used alone, specifies the minimum acceptable tube length which is
applicable to all tube diameters which have not been more specifically set.

Examples:

TOL TUBE 100 Minimum acceptable length is 100 mm
(Default)

TOL TUBE DEFAULT Minimum acceptable length is 100 mm

TOL TUBE 6 INCH Minimum acceptable length is 6 inches

Command Syntax:
>-- TOLerance TUbe --+-- <uval> ---.

I
“—— DEfault --+-->

Querying:
>-- Query TUbe -->
>-— Query TOLerance OPTions -->

(also outputs ATTACHECK and misalignment settings; see Checking Parts of the Design
and Piping/Hangers, respectively)

Specifying Bore-Dependent Minimum Lengths

Keywords:
TOLERANCE TUBE BORE MINIMUM

Description:

The TUBE BORE command allows you to specify different minimum tube lengths for
different ranges of bore diameter. Each range of tube size is specified by a minimum and
maximum bore (not necessarily in that order), followed by the minimum tube length allowed
for that range.
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Up to ten different ranges may be specified. If a tube diameter falls outside any specified
range, then the current default length is applied (100 mm, unless this has been overridden

by prior use of the TUBE <uval> command).

If two or more ranges overlap, you are warned but the ranges are not rejected. Tube length
checks are applied in the order in which they have been specified. Thus, if the bore of a
section of tube lies within more than one specified range, its length will pass or fail the
tolerance test determined by the first valid range only.

Example:

TOL TUBE BORE 15 25 MIN 150

TOL TU BO 25 15 150

TOL TU BO 2 IN 4 IN MIN 12

INCH DIST
TOL TU BO 2 4 MIN 12

TOL TUBE DEFAULT

IN

All tubes with bores in the range 15-25 mm
must be at least 150 mm long

The same as the preceding example. The
maximum bore is given before the minimum
bore and the optional MINIMUM (length)
command word has been omitted.

All tubes with bores in the range 2-4 inches
must be at least 12 inches long

The same as the preceding example, except
that the current distance units are now inches

Resets minimum length to 100 mm for all bore
sizes regardless of any ranges previously
defined separately

Complex Example:

The following sequence:
TOL TUBE 500

TOL TUBE BORE 15 25 MINIMUM 100
TOL TU BO 25 50 MIN 150 BO 50 100 MIN 300
TOL TU BO 200 400 750

would cause subsequent checks to report tube lengths less than the permitted minima in the

following circumstances:

For bores between 15 mm and 25 mm, if length is <100 mm

* For bores between 25 mm and 50 mm, if length is <150 mm

¢ For bores between 50 mm and 100 mm, if length is <300 mm
* For bores between 200 mm and 400 mm, if length is <750 mm
« For all other (unspecified) ranges, if length is <500 mm

The latter case would apply to bores less than 15mm, greater than 400mm, and within the

range 100mm to 200mm.
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2.4

Data Consistency Checking

Command Syntax:

|

>-- TOLerance TUbe --*-- BOre <uval> <uval> --+-- MINimum --. |
| [
| e +-- <uval> --|
|

‘“—-DEfault ------—-— oo +-->

Querying:

>-- Query TUbe -->

>-- Query TOLerance OPTions -->

(also outputs ATTACHECK and misalignment settings)

Specifying Maximum Angles for Bends and Elbows

Keywords:

MAXANGLE

Description:

The design angle for each pulled bend or elbow, taken from the setting of its ANGL attribute,
is checked against a predefined maximum angle. A diagnostic message is output if the
design angle is too large.

The default setting for the maximum permitted angle is 90°, but you may specify any limit
within the range 0° (i.e. straight tube only) to 180° (i.e. U-bends allowed).

Example:

MAXANGLE 45

Command Syntax:
>-—-- MAXANGLE --- value --->

Querying:
Q MAXANGIe

Combined Pipework Tolerance and Tube Length
Options

Keywords:
TOLERANCE OPTIONS DEFAULT

Description:

The OPTIONS command allows you to reset defaults for, or query, all data consistency
checking options for Tubes at the same time.
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Example:

TOL OPTIONS DEFAUL Resets the following data-checking parameters:

T

Offset tolerance to 1 mm

Angle tolerance to 0.0573 degrees

Ratio tolerance to 0.001

Maxangle setting to 90 degrees

Minimum tube length for all bores to 100 mm
ATTACHECK option to ON

Command Syntax:
>-- TOLerance OPTions

Querying:

DEFault -->

>-- Query TOLerance OPTions -->
Outputs the current settings for all data checking parameters. The parameters are output in

the current units.

Querying Examples:

With all default settings in force, the output resulting from a Q TOL OPT command will show
one of the following sets of values (depending upon the current units):

MM Bores and Distances:

Minimum tube length
Tolerance Offset
Tolerance Angle
Tolerance Ratio
Maximum Angle

Atta checking

INCH Bores and Distances:

Minimum tube length
Tolerance Offset
Tolerance Angle
Tolerance Ratio
Maximum Angle

Atta checking

FINCH Bores and Distances:

Minimum tube length
Tolerance Offset
Tolerance Angle
Tolerance Ratio
Maximum Angle

Atta checking

: 3.15/716
- 0.1/732
- 0.0573
- 0.001

: 90

- ON
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Specifying Minimum and Maximum Section Lengths

The derived lengths of structural Sections are checked against predefined minimum and
maximum values and a diagnostic message is output if an actual length falls outside these
limits.

Keywords:

SECTION DEFAULT RESET

Description:

The SECTION command allows you to specify minimum and maximum acceptable lengths
for Sections.

You may set a single range of acceptable lengths for all unspecified types of Section by
using the SECTION DEFAULT option, or you may set different ranges for one or more
specific types of Section (up to a maximum of ten named types). The standard default range
of permissible lengths for all unspecified types of Section is from zero minimum to 10000
mm maximum.

Examples:

SECTION DEFAULT 1000 Lengths of all types of Section must be in the range

9500 1000-9500 mm unless separately specified by a SECT
generic_type option (as illustrated in the following
examples)

SECT COLUMN 1500 7500 Column lengths must be in the range 1500-7500 mm;
lengths of other types of Section must be within the
current default range

SECT BEAM 42 IN 9 FT  Beam lengths must be in the range 42 inches to 9 feet;
lengths of other types of Section must be within the
current default range

SECT COLUMN O 12500 Column lengths must be in the range 0-12500 mm;

BEAM 8750 1000 Beam lengths must be in the range 1000-8750 mm;
lengths of all other types of Section must be within the
current default range

Note: As illustrated in the last example, you must always enter two values (a minimum
and a maximum setting), even if one of these is a current default value (0 mm, say).
You may, however, enter them in either order (i.e. minimum value first or maximum

value first).

SECT DEF RESET Lengths of all types of Section must be in the range
0-10000 mm unless separately specified by a SECT
generic_type option (i.e. this command resets the
original default settings)

SECT COLUMN RESET Column lengths must be in the range 0-10000 mm; the

current settings for other types of Section are not
changed by this command
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Examples:

SECT COL RESET BEAM Column and Beam lengths must be in the range 0-10000
RESET mm (Note that the RESET command word must be
repeated for each type of Section)

SECT RESET Lengths of all types of Section must be in the range
0-10000 mm (i.e. this resets the original default settings
and cancels any individual settings for specific types of
Section)

Command Syntax:

i
>--- SECTion ---+-—-*--- DEFault --- |
| |
| f——— word ------ +--- <uval> --- <uval> ---|
| |
| “—— RESet ——————————————— +-—-—>
“-—- RESet --->

where word is any valid Section GTYPE which conforms with the Outfitting Design DB.

Querying:
/

Q SECTion -——+-—-*-—— word ---+--—-.

| |

|--- DEFault —-—-———--—- I

I |

-------------------- >

Querying Examples:
Q SECT DEFAULT Gives settings for current default range
Q SECT BEAM Gives settings for Beams only

Q SECT BEAM STRU COL Gives settings for the three named types of Section

Q SECT Gives settings for any specifically-defined types plus
default settings applicable to other Sections

Specifying User-Defined SKEYs Acceptable in Data
Checks

The symbol used by ISODRAFT to represent a particular piping component on an isometric
drawing is determined by its symbol key (SKEY attribute setting). (See the ISODRAFT
Reference Manual for a full explanation of this concept.)

Keywords:

TOLERANCE CATALOGUE SKEY
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2.7.1

Data Consistency Checking

Description:

When a data consistency check is carried out, the SKEY (if any) for each component is
checked to see if it is of a standard type. This syntax lets you specify user-defined SKEYs so
that they do not generate errors during data consistency checks.

Example:
TOL CATA SKEY Components with the user-defined SKEYs ‘JIM’, ‘FRED’ etc.
>JIM” FRED” ... will not generate errors caused by unrecognised SKEYs.

Command Syntax:

>-- TOLerance CATAlogue SKEY --*-- text ---+-->

Note: Textis case-sensitive; SKEYs are usually, but not necessarily, uppercase characters.

Querying:
>-- Query TOLerance CATAlogue SKEY -->
Outputs current list of user-defined SKEY's to be ignored during data consistency checks.

Diagnostic Messages from Data Consistency Checks

When the CHECK command is given, Outfitting Design scans the relevant DBs to extract
the appropriate Design and Catalogue information and carries out the detailed checking
operations described in the preceding sections. Whenever a design inconsistency or error is
found, a diagnostic message is output to the screen (REQUESTS region) or to a file. It is
these messages which are explained in this section.

Note: The diagnostic messages will often incorporate specific references (name, reference
number etc.) to the elements found to be in error (although the true errors may be
due to adjacent elements). These specific references have generally been
omitted from the example messages listed in the following subsections.

If the checking procedures are completed without any errors being detected, the message
*—-* NO DATA INCONSISTENCIES *--*

will be output.

Global Diagnostics
R 10 BAD OWNER REFERENCE

The owner reference refers either to a non-existent element or to one that does not contain
the required element in its list part. The occurrence of this error implies that corruption of
one or more DBs has taken place.
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Data Consistency Checking

Branch-Specific Diagnostics

Branch Head Errors

The following diagnostics apply only to the Head of a Branch:

A 10 HEAD REFERENCE NOT SET

The Head reference should only be unset (i.e. null) if the Head Connection Type HCONN is
set to OPEN, VENT, CLOS or DRAN.

A 20 HEAD REFERENCE POINTS TO NONEXISTENT ELEMENT

This error would result from the deletion of a component, such as a Nozzle, to which the
Head of the Branch was originally connected.

A 30 BAD HEAD RETURN REFERENCE

The Head is connected to an element that does not refer back to the Branch. This can occur
when the Head of a Branch is connected to another Branch, implying that a Tee should be
placed somewhere along the second Branch. The error can also occur when two or more
branches are inadvertently connected to the same terminal.

A100 HEAD TERMINAL PROBLEM WITH SPREF

Either the Head terminal has an unset SPREF or the SPREF points to a non-existent
SPCOM.

A110 HEAD TERMINAL PROBLEM WITH CATREF

Either the Head terminal has an unset CATREF or the CATREF points to a non-existent
Catalogue component.

A120 HEAD TERMINAL PROBLEM IN ACCESSING P-POINTS

There is a Catalogue problem in accessing the p-points of the Head terminal.

A130 HEAD TERMINAL PROBLEM, P-POINT NO.n DOES NOT EXIST

A required p-point of the Head terminal does not exist in the set of p-points.

A140 HEAD TERMINAL PROBLEM INVALID FLOW ATTRIBUTE ON CONNECTED
BRANCH

This is testing for flow with Branch to Branch connections. Branches have a FLOW attribute
which can be set to FORW or BACK or NUL. If FLOW is not set correctly this results in an
error

A150 HEAD TERMINAL PROBLEM, TERMINAL INCONSISTENT FLOW ACROSS
BRANCH CONNECTION

The FORW flow means that the fluid in the Branch goes from Head to Tail with the reverse
for BACK. The code then checks that the fluid flows correctly from one Branch to the next.
To fix the problem check the network to see that all the flows are in the correct direction.

A200 DIRECTION HDIR NOT SAME AS TERMINAL DIRECTION

If the Head is connected to a terminal, such as a Nozzle or Tee, then the direction HDIR
should always be identical to that of the appropriate p-point of the terminal.
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A210 POSITION HPOS NOT SAME AS TERMINAL POSITION

If the Head is connected to a terminal, such as a Nozzle or Tee, then the position HPOS
should always be identical to that of the appropriate p-point of the terminal.

A220 HBORE NOT SAME AS TERMINAL BORE

If the Head is connected to a terminal, such as a Nozzle or Tee, then the bore HBORE
should always be identical to that of the appropriate p-point of the terminal.

A230 CONNECTION TYPE HCONN NOT SAME AS TERMINAL CONNECTION TYPE

If the Head is connected to a terminal, such as a Nozzle or Tee, then the connection type
HCONN should always be identical to that of the appropriate p-point of the terminal.

A300 REFERENCE HSTUBE UNSET

There is more than 1mm of tube between the Head and the p-arrive of the first Component
(or the Tail), but HSTUBE is unset.

A310 REFERENCE HSTUBE REFERS TO A NONEXISTENT SPCOM

This may occur if part of the Specification has been deleted.

A320 HSTUBE PROBLEM, CATREF IN SPCOM IS UNSET

This indicates an error in the Specification.

A330 HSTUBE PROBLEM, CATREF IN THE SPCOM REFERS TO NONEXISTENT
Catalogue COMPONENT

This may occur if part of the Catalogue has been deleted or if the CATREF is unset.

A340 HSTUBE PROBLEM, GTYPE OF CATALOGUE COMPONENT IS NOT SET TO
TUBE

The component pointed to by HSTUBE is not of type TUBE in the Catalogue.

A350 HSTUBE PROBLEM IN ACCESSING P-POINT
There is a Catalogue problem in accessing a p-point of the tube pointed to by HSTUBE.

A400 HBORE NOT SAME AS BORE OF HSTUBE

The bore of any tube leading from the Head, determined from the Catalogue, should always
be identical to HBORE.

A410 HCONN NOT COMPATIBLE WITH CONNECTION TYPE OF HSTUBE

The connection type of any tube leading from the Head, determined from the Catalogue,
should be compatible with HCONN.

A420 ISPEC REFERENCE POINTS TO NONEXISTENT ELEMENT

This error would occur if, for example, the Insulation Specification pointed to by ISPEC had
been deleted.
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A430 INSULATION CANNOT BE SELECTED USING HBORE

There is no suitable insulation in the Catalogue for the combination of temperature TEMP
and bore HBORE.

. Branch Tail Errors

The following diagnostics apply only to the Tail of a Branch:

B 10 TAIL REFERENCE NOT SET

The Tail reference should only be unset (i.e. zero) if the Tail connection type TCONN is set
to OPEN, VENT, CLOS or DRAN.

B 20 TAIL REFERENCE POINTS TO NONEXISTENT ELEMENT

This error would result from the deletion of a component, such as a Nozzle, to which the Tall
of the Branch was originally connected.

B 30 BAD TAIL RETURN REFERENCE

The Tail is connected to an element that does not refer back to the Branch. This can occur
when the Tail of a Branch is connected to another Branch, implying that a Tee should be
placed somewhere along the second Branch. The error can also occur when two or more
branches are inadvertently connected to the same terminal.

B100 TAIL TERMINAL PROBLEM WITH SPREF

Either the Tail terminal has an unset SPREF or the SPREF points to a non-existent SPCOM.

B110 TAIL TERMINAL PROBLEM WITH CATREF

Either the Tail terminal has an unset CATREF or the CATREF points to a non-existent
Catalogue component.

B120 TAIL TERMINAL PROBLEM IN ACCESSING P-POINTS

There is a Catalogue problem in accessing the Tail p-points.

B130 TAIL TERMINAL PROBLEM, P-POINT NO.n DOES NOT EXIST

A required p-point of the Tail terminal does not exist.

B140 TAIL TERMINAL PROBLEM INVALID FLOW ATTRIBUTE ON CONNECTED
BRANCH

This is testing for flow with Branch to Branch connections. Branches have a FLOW attribute
which can be set to FORW or BACK or NUL. If FLOW is not set correctly, this results in an
error

B150 TAIL TERMINAL PROBLEM, TERMINAL INCONSISTENT FLOW ACROSS
BRANCH CONNECTION'

The FORW flow means that the fluid in the Branch goes from Head to Tail with the reverse
for BACK. The code then checks that the fluid flows correctly from one Branch to the next.
To fix the problem check the network to see that all the flows are in the correct direction.
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B200 DIRECTION TDIR NOT SAME AS TERMINAL DIRECTION

If the Tail is connected to a terminal, such as a Nozzle or Tee, then the direction TDIR
should always be identical to that of the appropriate p-point of the terminal.

B210 POSITION TPOS NOT SAME AS TERMINAL POSITION

If the Tail is connected to a terminal, such as a Nozzle or Tee, then the position TPOS
should always be identical to that of the appropriate p-point of the terminal.

B220 TBORE NOT SAME AS TERMINAL BORE

If the Tail is connected to a terminal, such as a Nozzle or Tee, then the bore TBORE should
always be identical to that of the appropriate p-point of the terminal.

B230 CONNECTION TYPE TCONN NOT SAME AS TERMINAL CONNECTION TYPE
If the Tail is connected to a terminal, such as a Nozzle or Tee, then the connection type
TCONN should always be identical to that of the appropriate p-point of the terminal.

. Plain Branch Errors

The following diagnostics can occur only for Branches with no piping components:

C500 TUBE BETWEEN HEAD AND TAIL LESS THAN TUBE MINIMUM

The distance between the Head position, HPOS, and the Tail position, TPOS, is greater
than zero and less than the specified minimum tube length (default: 200mm).

C510 BAD HEAD TO TAIL GEOMETRY

Either the Head position, HPOS, does not lie at a positive distance along the line through
TPOS in the direction TDIR or the Tail position, TPOS, does not lie at a positive distance
along the line through HPOS in the direction HDIR.

The following illustration shows some typical examples:
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C520 HBORE NOT SAME AS TBORE

When there are no components on the branch, the Head bore, HBORE, should be identical
to the Tail bore, TBORE.

C530 HCONN IS NOT COMPATIBLE WITH TCONN

This implies that the Head is connected directly to the Tail with no Tube or piping
components in between; hence the Head connection type, HCONN, must be compatible
with the Tail connection type, TCONN.

C540 THIS BRANCH HAS NO COMPONENTS

This does not necessarily indicate an error. It is merely output as a warning to the designer.

Component-Specific Diagnostics

The following errors apply to individual piping components and, in some cases, to their
adjacent connections. Some of the errors also apply to hanger components and/or to
Nozzles.

All-Component Diagnostics

These are applicable to any component, regardless of its position in the network:

D100 REFERENCE SPREF UNSET

This probably means that the designer has forgotten to select the piping component.

D110 REFERENCE SPREF REFERS TO A NON-EXISTENT SPCOM

This may occur if part of the specification has been deleted.

D120 SPREF PROBLEM, CATREF IN SPCOM IS UNSET

This indicates an error in the Specification.

D130 SPREF PROBLEM, CATREF IN THE SPCOM REFERS TO NON-EXISTENT
CATALOGUE COMPONENT

This may occur if part of the Catalogue has been deleted or if the CATREF in the SPCOM is
unset.

D140 SPREF PROBLEM, GTYPE OF CATALOGUE COMPONENT IS NOT SAME AS
TYPE OF Outfitting Design DATA COMPONENT

The GTYPE of the Catalogue component must be the same as the type of the piping
Component in the design data.

D150 CATREF PROBLEM IN ACCESSING P-POINTS

An error has been found in accessing the p-points of the Catalogue component pointed to
by CATREF.

D160 REFERENCE CATREF UNSET

This applies only to Nozzles, for which the CATREF must be set.
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D170 REFERENCE CATREF REFERS TO A NON-EXISTENT CATALOGUE
COMPONENT

This may occur if part of the Catalogue has been deleted. It applies only to Nozzles.

D200 ARRIVE P-POINT NOT IN PTSET OF CATALOGUE COMPONENT

The arrive p-point number does not exist in the PTSET of the Catalogue Component.

D210 LEAVE P-POINT NOT IN PTSET OF CATALOGUE COMPONENT

The leave p-point number does not exist in the PTSET of the Catalogue Component.

D300 REFERENCE CREF NOT SET

Multi-way Components may be left unconnected only if the connection type of the relevant
p-point is OPEN, CLOS, VENT, DRAN or NULL.

D310 REFERENCE CREF POINTS TO NON-EXISTENT BRANCH

This may occur if the Branch that is pointed to by the CREF has been deleted.

D320 BAD CREF RETURN REFERENCE

This may occur if the Branch that is pointed to by the CREF has been reconnected to
another terminal.

D330 REFERENCE CRFA n NOT SET

An entry in the connection reference array may only remain unset if the corresponding p-
point in the Catalogue does not exist or if the connection type of the corresponding point is
VENT, OPEN, CLOS or NULL.

D340 REFERENCE CRFA n POINTS TO NON-EXISTENT BRANCH

This may occur if the Branch pointed to by the nth reference in the connection reference
array has been deleted.

D350 BAD CRFA n RETURN REFERENCE

This may occur if the element pointed to by the nth reference in the connection reference
array has been reconnected to a third Branch.

D400 ARRIVE TUBE [ROD] LESS THAN TUBE [ROD] MINIMUM. ACTUAL TUBE [ROD]
LENGTH IS ...

The distance between the arrive p-point of this component and the leave p-point of the
previous component (or Head) is greater than zero and less than the specified minimum
tube [rod] length (default: 200mm).

D410 BAD ARRIVE GEOMETRY + details of geometric errors

The position and direction of the arrive p-point of this component are not correct with
respect to the leave p-point of the previous component (or Head). The error could be
caused by incorrect positioning of this component, the previous component (or Head) or
both.

The following illustration shows some typical examples:
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D420 BAD ARRIVE BORE [ROD DIAMETER]

The bore of the arrive p-point of this component is not equal to the bore of the preceding
tube or, if this component is not preceded by tube, to the bore of the leave p-point of the
previous component (or HBORE).

D430 BAD ARRIVE CONNECTION TYPE

The connection type of the arrive p-point of this component is not compatible with the
preceding tube or, if this component is not preceded by tube, to the connection type of the
leave p-point of the previous component (or HCONN).

D500 REFERENCE LSTUBE [LSROD] UNSET

The user has probably forgotten to select the piping/hanger Component.

D510 REFERENCE LSTUBE [LSROD] REFERS TO A NON-EXISTENT SPCOM

This may occur if part of the Specification has been deleted.

D520 LSTUBE [LSROD] PROBLEM, CATREF IN SPCOM IS UNSET

This indicates an error in the Specification.

D530 LSTUBE PROBLEM, CATREF IN THE SPCOM REFERS TO NON-EXISTENT
CATALOGUE COMPONENT

This may occur if part of the Catalogue has been deleted or if the CATREF in the SPCOM is
unset.

D540 LSTUBE PROBLEM, GTYPE OF CATALOGUE COMPONENT IS NOT SET TO
TUBE

The component pointed to by LSTUBE is not of type TUBE in the Catalogue.
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D550 LSTUBE [LSROD] PROBLEM IN ACCESSING PPOINTS

There is a Catalogue problem in accessing a p-point of the tube/rod pointed to by LSTUBE
[LSROD].

D600 LEAVE BORE [DIAMETER] NOT SAME AS BORE [DIAMETER] OF LSTUBE
[LSROD]

The bore of the leave p-point of this Component is not the same as the bore of the tube/rod
following the Component.

D610 LEAVE CONNECTION TYPE NOT COMPATIBLE WITH CONNECTION TYPE OF
LSTUBE [LSROD]

The connection type of the leave p-point of this Component is not compatible with the tube/
rod following the component.

D620 INSULATION CANNOT BE SELECTED USING LEAVE BORE

There is no suitable insulation in the Catalogue for the combination of temperature TEMP
and the bore of the leave p-point.

D630 ATTACHMENT TYPE INVALID - MUST BE ONE OF FLOW, XXXX, SSSS, CCCC,
CCNN, INPP, WELD, HANG, PENI, NUL OR NULL

You have set an incorrect TYPE attribute for an ATTA.

D740 ANGLE OF COMPONENT IS GREATER THAN MAXIMUM ANGLE SPECIFIED IN
SPREF

The designed angle of a Pulled Bend, Elbow or Weld is greater than is allowed by the
SPECs.

D740 ANGLE OF COMPONENT IS LESS THAN MINIMUM ANGLE SPECIFIED IN
SPREF

The designed angle of a Pulled Bend, Elbow or Weld is less than is allowed by the SPECs.

D740 ANGLE GREATER THAN m DEGREES. ACTUAL ANGLE IS n.

The designed angle of a Pulled Bend or Elbow is greater than the maximum angle specified
by the user (see TOLERANCE MAXANGLE).

D800 Reference DETAIL unset.
This refers to the DETA attribute of the SPREF of the branch component.
Without it no SKEY will be available for that element within ISODRAFT.

D820 SKEY not set

D840 SKEY #N not known. Assumed to be user defined
(See the ISODRAFT Reference Manual for a list of valid SKEYS)

. End-Component Diagnostics

These are applicable only to the last component in a Branch:
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E700 LEAVE TUBE LESS THAN TUBE MINIMUM. ACTUAL TUBE LENGTH IS ...

The distance between the leave p-point of the current component and the tail position,
TPOS, is greater than zero and less than the specified minimum tube length (default:
100mm).

E710 BAD LEAVE GEOMETRY

The position and direction of the leave p-point of this component are not correct with respect
to the position, TPOS, and direction, TDIR, of the tail. The error could be caused by
incorrect positioning of this component, the Tail, or both.

E720 LEAVE BORE NOT SAME AS TBORE

The bore of the leave p-point of this component is not the same as the tail bore, TBORE.

E730 LEAVE CONNECTION TYPE NOT COMPATIBLE WITH TCONN

The connection type of the leave p-point of this component is not compatible with the tail
connection type TCONN.

Structure-Specific Diagnostics

The following abbreviations are used throughout this section to represent specific identifiers
within the output messages:

struc_elem A named structural element (a specific Section, Joint, or Fitting)

word A qualifying Outfitting word; usually an attribute of a structural
element in the current context

Catalogue/Connectivity Errors

SCO010 Catref/Specref of struc_elem unset

The SPREF for the named structural Section, Joint or Fitting does not point to a valid
component in the Catalogue.

SCO020 Pline word of struc_elem does not exist

The p-line of the given name cannot be accessed in the Catalogue description of the
element. Either this p-line does not exist in the Catalogue description or the structural
element points to the wrong Catalogue element.

SC030 POSL of struc_elem unset

The Positioning Line (POSL) attribute has not been set in the Outfitting Design DB.

SC040 POSL of struc_elem_1 refers to non-existent Pline in struc_elem_2

The Positioning Line within the named Secondary Joint or Fitting does not refer to a valid p-
line in the owning Section.

SCO050 Incompatible Connection types between struc_elem_1 and struc_elem_2

Self-explanatory.
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SC060 Incompatible Connection references between struc_elem_1 and struc_elem_2

Self-explanatory.

SCO070 struc_elem is not connected

Self-explanatory.

SCO080 Incompatible GTYPE of struc_elem: word_1 in Design, word_2 in Catalogue
The Generic Type used to classify the structural element in the Oultfitting Design DB is not
the same as that used in the referenced Catalogue description.

SC090 Jline of struc_elem unset

The named structural element does not have its Joining Line attribute set, so its position
and/or orientation with respect to a connected component cannot be defined.

SC100 INCOMPATIBLE ROD DIAMETER BETWEEN name AND name FOR HANGER
HEAD AND TAIL

The Fitting and the Atta between which the hanger is to be connected have incompatible
diameters.

SC110 TBORE [HBORE] NOT SAME AS BORE OF name

The Head/Tail diameter of the hanger is not the same as that of the Fitting to which it is to be
connected.

SC120 Catref/Specref of struc_elem refers to a non-existent element

The SPREF for the named structural Section, Joint or Fitting does not point to a valid
component in the Catalogue.

Positional Errors

SP010 Discrepancy between ends of Jlines: word of struc_elem_1 and word of
struc_elem_2

The start/end of the Joining Line for the named Section does not have the same point
location as the end of the Joining Line for the named Joint.

SP020 Positions of struc_elem_1 and struc_elem_2 misaligned

Self-explanatory.

SP030 struc_elem_1 lies off the beginning or end of owning Section struc_elem_2

The named Joint or Fitting, that is meant to be connected to the named Section, is not
positioned within the derived length of the Section.

. Directional Errors
SD010 Normal to Cutting plane word of struc_elem_1is perpendicular to Neutral axis
of struc_elem_2

This is equivalent to saying that the end-cutting plane of a Section through the point of
connection is effectively parallel to the neutral axis of that Section. This is not possible, since
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the intersection point needed to define the position of the connection would then be at
infinity.

SD020 Normal to Cutting plane word of struc_elem_1 is perpendicular to Origin
plane of struc_elem_2

This is equivalent to saying that the end-cutting plane of a Section through the point of
connection is effectively parallel to the origin plane of that Section. This is not possible,
since the intersection point needed to define the position of the connection would then be at
infinity.

SD030 Cutting planes word of struc_elem_1 and word of struc_elem_2 misaligned

The start and end cutting planes of the named elements are not parallel.

SD040 Check Beta angles of struc_elem_1 and struc_elem_2

The Beta Angle for the named Section should be the same as the Beta Angle for the
connected Joint.

SD060 Normal to cutting plane word of struc_elem not in general direction of

other end of section

The start and end cutting plane normals should point in the general direction of the other
end of the Section.

. Eccentricity Errors

SE010 Struc_elem diverges from logical model: eccentricity out of range

The linear displacement between the Attached Neutral Points on the extended Neutral Axis
of the named Section and the logical line joining the Node positions exceeds the permitted
distance.

SE020 Struc_elem diverges from logical model: angle out of range

The angular deviation between the Neutral axis of the named Section and the logical line
joining the Node positions exceeds the permitted amount.

. Length Errors

SL010 Length of struc_elem is out of range. Actual length is ...

The derived length of the named Section is not within the permissible range applicable to its
type.

SL020 Logical length of struc_elem is zero

Self-explanatory.
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3 Clash Detection

Outfitting Design’s clash detection utility allows you to check any specified parts of the
Outfitting Design database for clashes (interferences) between individual elements and to
report on the results.

The types of clash identified by Outfitting Design depend on two factors:
e The obstruction levels of the clashing elements
e The current touch and clearance tolerances

1. Obstruction Levels

All design primitives and all catalogue primitives have an obstruction level attribute
(OBST) that has an integer value of 2, 1 or 0. The value of the OBST attribute
defines the physical type of obstruction that the primitive represents.

For positive primitives the effects are as follows:

« OBST=2
A hard obstruction; the primitive represents a solid volume, such as a steel
beam or a plant vessel, that has rigid and impenetrable surfaces.

« OBST=1
A soft obstruction; the primitive represents a volume that is not solid but that

needs to be kept clear for access purposes, such as an operating space around
the control wheel of a valve.

« OBST=0
No obstruction; the primitive represents a freely accessible volume, or is
simply a representative symbol.
In addition to the obstruction types defined by the OBST attributes, Insulation is
treated as a special obstruction type in its own right.
2. Extent of Clashing

As well as recognising the three types of clashing item (hard, soft and insulation),
Outfitting Design recognises three classes of clash between them, depending upon
the degree to which the two primitives intrude upon each other’s allocated space.
These classes are as follows:

» Physical clash; the primitive volumes overlap by more than a specified amount.

e A touch; the primitives either overlap by less than a specified amount or are
separated at their closest point by less than a specified distance.

« Aclearance; the primitives are separate