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Preface to the KKS Application Explanations, issue 2004

With the edition 2004 the layout was adapted on the form used by “VGB PowerTech
Service GmbH” since the year 2000 and the text of the Application Explanations B 106
was converted to standardized electronic formats.

The VGB Technical Committee “Technical Classification Systems”, often specified in the
“KKS Application Explanations”, became to the Working Panel “Reference Designation and
Plant Documentation” due to the structural changes of VGB in the last years.

A project team, specially installed by the Working Panel, provided also the "KKS
Application Explanations for Hydro-Power Plants" which was published in the year 2004.
These specific Application Explanations of Hydro-Power, published as B106 D1
supplement the existing explanations around the special interests of the Hydro-Power
plants and create the basis for a more efficient engineering and project completion in this
field of activity.

Correct application of the KKS is the condition that unique identification and rational
function in the desired measure is reached. The Application Explanations are supplements
to the KKS Guidelines and are intended to give assistance in use of the identification
system.

Following overview shows the connection between the KKS Definitions and KKS
Applications.

Essen, in September 2004
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Preface to Part B4

The KKS guidelines provide few rules for Instrumentation & Control. More detailed rules
are therefore always defined company or project-specific, e.g. for signal codes.

In addition, certain identification problems cannot be solved with the current KKS
guidelines. For Example, dedicated electrical and 1&C equipment supplied by the
component manufacturer ("black box equipment") for cranes, compressors, etc. is difficult
to integrate in the overall I&C identification system without changing the associated codes.

With the new DIN draft standard V6779 T1, Sept. 92, a general solution to these problems
will be provided. However, KKS will not be adapted correspondingly until this DIN standard
has been accepted by IEC and ISO, thereby providing a basic international identification
standard. This adaptation will also involve the inclusion of more detailed KKS rules for
Instrumentation & Control.

The current version of Part 4 is therefore only a compilation of company and project
specific examples with no claims to completeness or general validity.
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1 Introduction

No claim to general applicability is made for the Examples chosen here, nor are the
representations and format of the identifiers or the chosen symbols generally binding.
Some terms are also handled differently in specific companies and projects.

The drawings which follow will use the symbols shown here:

Symbol Explanation
Open-loop control, e.g.,
] AS = control interface
FG
FG = functional group control
T Switchgear branch feeder for an
Q}‘\ electrical load
A
A Setpoint adjuster

Controller

Limit value monitor (binary signal
derived from analog signal)

Operator control tile, e.g., for pump or
solenoid valve

Pump with motor

Valve with actuator

Measuring point, for temperature
Measuring point, e.g. pressure, distance

Indicator

Signal lamp

Alarm list
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Symbol Explanation
Transducer
& Binary AND
=1 Binary OR

— Time element
General processing function (the type of
processing must be given in the symbol,
e.g., 2-out-of-3, MAX value gate, etc
o Analog distributor board (with fusing and

- decoupling)
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1.1 General

Since 1978, the Identification System for Power Plants has been developed and
implemented in many fields to standardize identifiers in process systems. This system
permits the identification of both process plants and sections of plants and associated
electrical and instrumentation and control equipment as well as their point of installation or
location.

Process operation and monitoring by the operator is simplified by a high degree of process
transparency which makes clear the interrelationships between the instrumentation and
control, and the process equipment. This transparency is ensured by the rules below for
identification of the overall system.

A brief definition is provided to standardize terms:

Process engineering sets engineering tasks for 1&C for its various processes. 1&C monitors
the fulfilment of these tasks, actively intervenes in the process as required and provides
information and possibilities for intervention by the operators.

I&C equipment (devices) must be implemented locally (hardware) to fulfil this task. This
equipment is assigned point of installation identification, see Application Commentaries
Part B3, or location identification, see Application Commentaries Part B2, in addition to the
process-related identification.

The associated rules and examples are not the subject of the present application
commentaries, therefore no further details are given here.

The instrumentation and control equipment already mentioned performs instrumentation
and control functions (measurement, open and closed-loop control, monitoring) to fulfil the
set tasks.

These functions are also identified by KKS in the same way as for the process systems to
increase the transparency of the instrumentation and control and to simplify manual
process control and monitoring.

This system code for process-related identification will be discussed below; the additional
identification.
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The problem of identifying I&C equipment with its various functions is presented
schematically in Example 1.1/1. A hierarchical structure for a control system is shown. The
significance of the terms is as follows:

Control interface Logic necessary for actuating the drive, e.g., enabling
release, interlock, protection.

Subloop control Special logic upstream control interface, e.g.,
changeover, sequence selection, etc.

Functional subgroup control Automatic control, inclusive of all required command
signals for the associated supporting equipment for a
main component (e.g., feedwater pump). If there is no
difference between this and a functional group, this term
is not used.

Functional group control Automatic control programs which can intervene on
several similar functional subgroups, e.g., pumps within
a single plant section and that have higher-level control
tasks, e.g., load-dependent pump startup and
shutdown.

The process system is located in area 1.

Area 2 in the sketch is clearly limited to 1&C equipment allocated to process systems. The
process-related system code is inserted in the first identifier places on breakdown level 1,
thus permitting the relationship to be seen.

For 1&C equipment which act on more than one process system, the dominant system can
be identified on breakdown level 1 (area 3), or data character F, or F3 is replaced with a
globally valid *Y*. The process system relationship is no longer recognizable for control
levels. General control identifiers are used here; for example, the use of *GE* is
recommended.

The identifiers given at the equipment unit code level are illustrative only; more exact
information can be found in the examples.
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Example 1.1/1: Overview of subdivision of an I1&C system (in the example, an open-
loop control).

/ Area 3
Unit coordinator level  CJE.. EAQO1 GS
Functional group LAYOOE. ... — ]
GS GS

Functional group LABOO EB0O1 LAC00 EBOO1
GS GS
Functional subgroup ~ LAB10 EC001 —] LAB20 EC001

< >

Subloop control/ LAB10 EE001 Open-loop
automatic changeover control control-related
(sequence selection or automatic identification

changeover equipment)

DR i L T N I L L . - o s -

/ / / Equipment unit-

Control interface LAB10 AA001 related
AS AS AS identification

= =

Switchgear LAB10 AA0O1 Iil—

Equipment unit LAB10 AA001 Area 1
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1.2 Identification of Instrumentation & Control with Functions Allocated to a Single
Process System (Subject of Section 2)

The identification of I&C equipment for process engineering is particularly important, as the
engineering relationships are encoded in the type of identification. The basic principle of
this identification is to employ the codes for plants, sections of plants, systems and
equipment units for Instrumentation & Control as well in cases where I1&C equipment is
provided for the corresponding process plant sections. This means that identification is
based on the system codes assigned by the process engineer (see Example 1.2/1).

Example 1.2/1:

LAB10 CTO001 LAC10 APQO1
| bt bt A P T T T T T T s s T e e e a——-— |
i Electrical engineering and 1&C E ' Electrical engineering and I1&C |
} 1
E E E FE— Indication E
e Operation
E ?< Indication E i o o Algrms E
t [ |
: F ¥ |
l P |
! Measured data processing ! ! Control interface: [
§ 3 Measured data distribution é i / g::ri:ﬁ;:)npgcontrol é
| Measured data conditio- | | AS Protective logic i
1 A H 11 ]
i ning ' )
' [} [}
] [ ] i
: x |
' 1 .
: Transducer ! E ¢l"¢ Switchgear E
] [ | 1
| bt |
] [ | 1
] 11 t
'F ----- - e smn - SR S MY Y BN S S ¢ IS D EE e @ ﬂl -: ------ GMp . EEE S GUN - IIE S NS P EEE P G C ANN S INE R W P :
i Process engineering E | Process engineering |
} (3 | 1
] ] .
! Measured data acquisition | i M Process control action ;
| LAB10 CT001 ¥ LAC10 AP001 !
) [}
| -t > |
i ! H . t
i Measuring circuit ' Equipment unit E
| | =
L e e e e e e em e e ]

As the figure shows, the equipment and signals for the measuring circuit retain the system
and measuring circuit code. All control equipment for an equipment unit is likewise
identified with the same code as for the equipment unit at the system code and equipment
unit code. The coding philosophy is explained in more detail in Section 2.
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1.3 Identification of Instrumentation & Control with Functions Allocated to More
than One Process System (Subject of Section 3)

If the relationship to a single process system, subsystem or equipment unit is no longer
present, higher-level codes are allocated to identify the corresponding higher-level
functions by the type of coding (see Example 1.3/1).

Example 1.3/1:

/

Unit coordinator CJE.. EAQO1
level GS
Higher-level LAYO00 EA0O1 ]
functional group

GS

2\

Functional group LABOO EBOO1 /
GS
Functional
subgrouns LAB10 EE001 7 1 LAR20 EEOO1

UGS UGS

This figure shows that the hierarchical structure of the Instrumentation & Control
automatically results in changes to the higher-level KKS codes due to grouping into higher
level areas, as will be shown later in further KKS examples. See Section 3.
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1.4 Identification of I&C Equipment

Special conventions are used to show relationship between process engineering and the
associated I&C equipment. All process measured data and the 1&C signals derived from
these measured data are identified at the system, equipment unit and component code
breakdown levels and indicate the relationship with I&C signal processing. This is
explained in further detail in the sections which follow.
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2 Identification of Instrumentation & Control with Functions
Allocated to a Single Process System

The basic signal types are analog signals with values between 0 and 100% of the signal
range and binary signals which can only take on two states (signal present or not present).

The following example serves to explain the 1&C processing functions.
Example 2/1:

Measured data acquisition/
sensing

Measured data processing,
K | — identified with the code of

U | / the measuring point
(direct measured data pro-

® cessing)

[~ Measured data processing,

*+ 7| identified with its own code
(indirect measured data pro-
P I cessing)

Section 2.1 describes the subsystem for measured data acquisition/sensing, conditioning,
distribution and processing, with these functions all assigned the same code as the
measuring point. Processing functions which have their own code are described in
Sections 2.2 to 2.5.
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2.1 Measurement (Measured Data Acquisition, Distribution and Processing)

2.1.1 Types of Measuring Circuits

Measuring circuits comprise measured data acquisition, conditioning, distribution and
direct processing. KKS distinguishes between direct measuring circuits, the measured data
for which come from physical parameters measured on the plant system and subsystems,
and indirect measuring circuits, whose measured values are obtained by calculation and/or
combination of "raw data" and therefore must be identified in a different way.

Measuring circuits on equipment units (e.g., checkback signals for a control interface
module) represent an exception. These measuring circuits are not separately identified.
Details are given starting in Section 2.1.2.
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2.1.2 Identification of Measuring Circuits

2.1.2.1 Identification of Direct Measuring Circuits

Direct measuring circuits are identified in data character Ay on breakdown level 2 by a *C*,
denoting a direct measuring circuit and by the measured physical parameter
(e.g., pressure, temperature) in A, in compliance with DIN 19227.

Measuring circuits are identified on breakdown level 1 by code for the system section in

which the analog transmitter is located, i.e., measuring circuits are identified by the code
for the system within which the analog transmitter is installed.

Example 2.1.2.1/1:

System 2

Y
A

—— - e - — - o= ——

System 1

CTooty | = croo2

CFOO1
CP0OO1 CT001
{jz /é NI T
-/

3328

Flow direction of medium

Example 2.1.2.1/2:

Flow direction of medium

LAB10 /\ LAB10
T T

LAB10 CPOO1 LAB10 CP002
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The data characters in As are governed by the measured physical parameter and not by
the measurement principle.

Measuring circuits for the same physical parameters within individual systems identified in
Fn shall be numbered in ascending order in Ay in the direction of mass and energy flow. If
new measuring circuits are added or existing ones deleted, measuring circuits which have
already been identified are not to be recoded as a result of this.

As measuring circuits are generally! always assigned a separate measuring circuit
identifier at the equipment unit code breakdown level, measurements on identified
equipment units are identified as separate measuring circuits and not with the same code
as the equipment unit. This includes measuring circuits, for example, for tank and vessel
liquid level, analog valve lift, speed, motor winding temperature.

Example 2.1.2.1/3: Separate identification of measuring circuits on equipment units

v CLO13 E_ ________ .E i' """" “: CT008
—= : i ’ e
CLO12 | ! : : 008
lﬁ | i CGO03 i culll
] ! H I
Nt = ?
BBO13 l E E ~ :
: | : :
:L Aﬁ‘l"f”_ j | APOB |

This example shows measuring circuits on the individual components of the system
represented. The level measuring circuit on the tank is not identified with the same code as
the tank but rather as a separate measuring circuit. The motor speed and temperature
measurement are likewise identified as separate measuring circuits. The same holds for
the analog valve lift measurement.

Appropriate coding of the measuring circuit in Ay makes it possible to also designate the
equipment unit on which the measurement is performed (e.g., valve AA003 with additional
lift measuring circuit CG003).

! Exceptions see Section 2.1.2.3.
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2.1.2.2 Identification of Indirect Measuring Circuits

In contrast to direct measuring circuits, indirect measuring circuits do not acquire physical
parameters directly but rather determine calculated and/or corrected measured data with
the aid of measured values from other measuring circuits. The signal is not obtained
directly from an analog transmitter located on a process system, but is generated with the
aid of additional calculation rules. The resulting new measured data or signals form a new
or different item of information. These measured data and the associated I&C equipment
are differentiated from direct measuring circuits by identification with *F* (indirect
measuring circuit) instead of *C* in data character A¢. As for direct measuring circuits, data
character Az is a code letter corresponding to the physical parameter (DIN 19227).

Example 2.1.2.2/1: Pressure and temperature corrected flow measurement using the raw
measured data

CPO11 CFO09  CT015

!

| Correc-
tion

l

CF009 FF009

Example 2.1.2.2/2: Temperature corrected flow measurement using redundant measured
values input via 2-out-of-3 logic

ctoo1  — | CT901
CT002 2v3 y
CT003 —————
Corecl o FF...
CFOO1 —_ I
F 2v3
ooy ———] cF901

Gated analog signals linking physically dissimilar direct measured variables are identified
by means of a *U* in data character A, (to denote gated and other miscellaneous types of
variables).

Example 2.1.2.2/3: Formation of calculated signal from 2 changing measured values,
e.g., enthalpy

CP001 [,
CTo01  ——— f(T8P)

——— FU001
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Example 2.1.2.2/4: Formation of calculated signal from one changing measured value,
e.g., limit curve

Y=
CPOO1 Ve [—— Fpoot

- CP001

Example 2.1.2.2/5: Formation of calculated signal from 2 changing signals, where the
input is one measured value and one calculated value, e.g. density-
corrected flow

FDOO1

i

CFO01 - FFOO1

Y=
f{oxQ)

Example 2.1.2.2/6: Formation of 2 output signals via MAX logic from 2 groups of 3
measured values connected via selection logic, e.g., for two-train HP
steam systems

...10 CPOO1 ...10CP901A
...10 CP002 2v3
...10 CP0O03
max ——> ...00CP901A
...20 CP0O1
...20 CP002 2v3
...20 CPO03 ...20 CP901A
- ...10CP9018B
2v3
max —— __.00CP901B
2v3

...20CP901B
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Example 2.1.2.2/7: Formation of an output signal via selection logic, where a sum is first
formed from measured values from two systems. Each system
consists of a flow measurement with 3 analog transmitters at a single
measuring point with separate measuring points for correction. For
example, for formation of protection criteria in two-train HP steam
systems.

LBA10 CT001

LBA10 CFOO1A

¥

LBA10 FFOO1A

Correc-
tion

e .

LBA10 CT002 — ¥

LBA10 CFOO1B

LBA10CTO003 — ¥

LBA10 CF001C

LBA20 CT001

LBA20 CFOO1A

LBA20 CF001B

LBA20 CT003

LBA20 CFO01C

Correc-
tion

LBA10 FFO01B

LBAOO FFOO1A

———

Correc-
n

LBA10 FFOO1C

tio

——

.

LBA20 FFOO1A

LBAOO FFOO01B

LBAOO FF901

Correc-
ion

=

LBA20 FFOO1B

|

LBA20 FFOO1C

Correc-
tion

o

LBAQO FFOO1C

2v3
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2.1.2.3 Equipment Unit-Related Measuring Circuits

Equipment unit-related measured data processing comprises that electrical and 1&C
equipment which is only associated with a single equipment unit. Examples include control
interface, protective logic, feeder measurement (switchgear), final control element
command termination. This measured data processing is generally assigned the same
identification as the corresponding equipment unit and hence does not have a separate
measuring circuit code.

Example 2.1.2.3/1:

100
1 o | Control room
LAB10 AP0OO1 /< Fo) O | LAB10APQO1
\ I
/ Control interface
LAB10 APOO1
AS
Current measurement
T Switchgear
[2‘:]—-\ LAB10 AP0O1

Q_@ LAB10 AP0O1

The current measurement equipment is required to indicate the equipment unit load in %.
No seperate measurement circuit code is assigned to this.

Example 2.1.2.3/2:

31 o 3
O O O
|
Control interface /.' > LAB10AA001 XBO1

LAB10 AAQ01 ]
AS 1
[
A

Switchgear ¢_ _;r

LAB10 AAOQO1

Open

E®I :] {' checkback
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Measurement of valve limit position is used for a number of purposes, these including
actuator command termination via the control interface. No separate measurement circuit
code is assigned to this.

As the two examples show, all other 1&C equipment (including signals) associated with the
equipment.
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2.1.3 Measuring Circuits with Multiple Taps at a Single Measuring Point

Multiple measuring circuits associated with a single measuring point (analog transmitters)
are differentiated at the equipment unit code by the additional data character As. This
includes all temperature measurements with duplex thermocouples, flow measurements
with multiple taps as well as measuring circuits connected to multiple-core current or
voltage transformers.

Example 2.1.3/1: Temperature measurement with duplex thermocouples

Measuring circuit A
LAB10 CTO01A

= 7<
_a_
LAB10 BROO1 1 LAB10 CTOO1

SN
=

Measuring circuit B

LAB10 CT001B

In contrast, if the sensor is a duplex thermocouple for which only one connection is used
for measurement (second connection as a spare), only one measuring circuit code is
allocated and data character As is not used.

Example 2.1.3/2: Measuring circuit with multiple taps

o~
-

—— LBA10CFO01A

LBA10 BROO1

LBA10 CFOO1 Q —— LBA10 CFO01B

—— LBA10CF001C
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2.1.4 Logic Gating of Measuring Circuits

As a general rule for signal gating, the identifier of the signal to be processed and hence
the physical parameter is retained in the identifier as completely as possible after logic
gating. Gated analog signals that link physically similar direct measured values are
identified by means of a set number, (e.g., "9") in the first data character of Ay and retain
the code of the physical variable in data character As.

Example 2.1.4/1: Formation of a temperature difference signal

CT011 CT012
[ |
Temperature
difference
CT901

Where signals are used to limit or suppress the original measured data, the processed
output signal retains the measuring circuit code of the original measured data, only the
prefix symbol of the signal identification is being changed from *X* to *Z*.

Example 2.1.4/2: Suppressed alarm

..... AP001 XBO1
..... CP003 XGO1 Pump is ON
Pressure downstream
of pump < min.
10 0
—

..... CP003 Z2G01
Alarm: Pressure downstream of pump < min.
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2.1.5 Analog Signal Processing

Analog signal processing within systems separately identified on the function level.

Analog signal processing elements comprise gates between more than one measuring
circuit and/or equipment unit-specific analog signal processing elements for systems such
as open-loop controls (but not control interfaces). They encompass the instrumentation
and control equipment for more than one equipment unit and are identified on breakdown
level 2 by means of Ay = *E* (analog and binary signal conditioning).

Data character Az identifies instrumentation and control functions (e.g. alarm gating,
subgroup control).

The process-related code is retained at the function code.

Example 2.1.5/1: Retention of existing process-related code for "analog signal
processing" (process-related representation)

1 Electrical .
Process engineering ! engineering | Instrumentation & Control
—————————————————————— —l—-——————-————l-————-——--—————'—-———————————T———————————-———
t . 1
| Switchgear ! _Control i Analog signal E Functional group
' ! interface | conditioning 1 control
1
| i : |
1 } ] }
1 1 | !
1 | 1 }
1 1 [} I
t 1 | |
1 1 ] I
' h ] i
' ' | I
System | | ! !
LCS70 X I i i | :
1 1 1 ]
= I g R s
T =l
1 | B [ P ——
LCS70 APOO1 E E | : =
| | LCST0APOO1 ! e 4=
i ] ' ! i GS
! 1 ! '--ﬁ
! : 5 l o
1
X @) -mmmmmmfmee LR £ AN S [ IS A I ! LCSTOE. ...
i —4 : AS i rot
LCS70 AAOO1 ! i : P
[} 1
i { LCS70AA001 | .
] ] ' AP
- :‘ ---------- ~--= m #_____1:_ ________
! ]
! l
| 1
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Example 2.1.5/2: Analog signal processing for reheater condensate system (1&C

System-specific
analog signal processing

representation)
s e e e e e e e ———— - ——— P e e e e e e e —————— =
] ] 1
] t 1
: : :
d Measuring circuit-specific d Equipment unit-specific !
| analog signal processing ! analog signal processing I
i ! ;
1 ] !
i : LCS70 AP... :
! H Pump on !
; LCS70CT... — i LCS70 AA... :
' Temperature < min i Valve open 1
e AN I N i
! }
! Y Y ) !
§ ]
i 1
: |
! LCS70E. ... & =1 — )
| |
1 I
] )
1 1
} 1
[} 1
) !
! ]
] !
] ]
1 |
] ]
| LCS70E. ... !
: :
1 1
) i
1 1
] t
1 ]
) ]
) 1
) 1
) 1
1 ]
L o

This type of analog signal processing is neither measurement circuit nor equipment unit-
specific and is therefore not identified on the equipment unit level as associated with a
measuring circuit or with a equipment unit. System-specific analog signal processing is
identified by means of Ay = *E*, with the type of signal processing (e.g. functional group
control, subgroup control, alarm gating, higher-level protection) specified in As. The code
for the associated process system is always used as the code on breakdown level 1.

Corresponding examples are given in the sections on open-loop and closed-loop control,
protection and monitoring.
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2.2 Open-Loop Control

The same basic principles hold for identification of open-loop controls as for identification
of analog signal processing, with the process-related engineering identification on
breakdown level 1 retained independent of the task. Identification is assigned on the basis
of the process system or equipment unit, independent of the automation task to be
performed.

2.2.1 Measured Data Processing

Once the analog signals have been distributed, they are used within the open-loop control,
with existing codes retained here.

Example 2.2.1/1: Feedwater isolation valve, signal processing for control interface

LADQOEZ001 XKQT | wmem
HD-VW. L>
r————————————————
LADOOEZ001 XKQg2 | —
HD-VW L>
B1 1 X851 —
UGS FW PUMP 1 Shutdown
B2 1 X551 ——
B; i] X551 —
FW PUMP Sh n
LLABIOECO0Y __  __ _ XS01 | —
[UGSFWPUMPT___— Operation |
1 XS01 h—
S FW PUMP ratl
1 XS01
F MP. ration
1 1 1
Protect.l Manuall Automatic lManual ljfotect.
OFF ON
= LAB90 AAQO1
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In addition, there are automatic controls within the signal processing which are
implemented on the basis of system-specific signals and are identified after gating by *E.*
(to denote "analog and binary signal conditioning"):

Example 2.2.

1/2:  Functional group control for feedwater pump system (pump selection)

TABO0CTo0T XGs1] —_
SUM FW UPSTR. PREH F>7 I j [_—
-]
LAH30CFO01 XGO1
[STARTUP LINE F>7
'———-‘
LLABIOCFOO1A ______ _ XG0J)
BEH FW PUMP 1 F>11§Kﬂ§ 1
LAB 1A X
BEH FW PUMP 2 F>1
1A XG03] T
1
]
LBA1 A XGO1 ———
[ RQILEROQUTLET _ F>200CEL)
&
| ]
EBOD1 XV01
FW TR, ILER F> Ki
&
]
11213 11213
Shutdown Qperation
v61|uez juea ve1]uez |uga
| B LACI0EC001 XU01
GS FW PUMP 3 Operation |
— [LAC20EC001 X401
| UGS FW PUMP ration
I C10ECO01 XU01
LLACIDECO0Y . XU02
UGS FW PUMP. ﬂ Shlﬂéﬂ"
I LAC20EC001 XUg3
FW PUMP wn
I LACIDECDO1 X002
UGSFWPUMPY _____ Shutdown |

= LACOO EBOO1
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Example 2.2.1/3: Subloop control for minimum flow from train 10 of feedwater piping
system *LAB*

QS‘IQAEQ‘I Xﬂ‘l
FEEDWATER PUMP 1 ON
[ LACI0ECO0T XAZ1
| MGS FW PUMPY __ Operstion |
1
TS ON/QFF —f—l
<
l | CABQEEQOT XADT |
p— TS ON
LAB1QE§Q_0‘I XA2
o LUGSFW-PUMPY ____ Operation |
L LABIOEEOOY ___  XAQ2 |
ME‘IQSEQQ]A XG01 — TS OFF
BEH FW PUMP 1 >max 1
&
—— commano_] YT T 1T
MIN FLQWVALVE1 FW PP1 QPEN 1
[ LAB1gCFO01A XG03 S
| BEHFWPUMP1 __ _ >maxZ | |
&
e T
| MIN FLOVY VALVE 1 FYY PP1 CLOSED |
Q!‘IQSFQQIA !gﬂi —
H FW PUMP 1 > max I
&
COMMAND B1 1 X
MIN FLOW VALV FW PP1 PEN
LAB1QCFQOA XGO7
| BEHFWPUMPY > mexd4 |
&
COMMAND
MIN FLOW VALVE 2 FW PP1 SED

= LAB10 EEOO1
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2.2.2 Control Interface

A module which is clearly associated with an actuator, including the corresponding
operator control modules, is assigned the same ID code as the actuator itself.

Example 2.2.2/1: Control interface for pump unit LAC10 AP0O1

LAC10 APOO1 L = o =
Control interface AS | o o
| LAC10 APOO1

Operator control tile

LAC10 APOO1 T
Switchgear $—-\

P
LAC10 APOO1 E
Pump unit !

]

| (PR |
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2.2.3 Subloop Control (Sequence Selection or Automatic Changeover Equipment)

If several actuators associated with a process system are allocated to a single subloop
control, the identification can be as follows:

Example 2.2.3/1: Subloop control for 2 drives (auxiliary oil pumps)

l Subloop control

LAC10 EEQO1
Sequence selector or automatic /: o3
changeover equipment TS o
l I LAC10 EE001
Y ‘
s "% | a0 T e 8 =
AS | AP002  APOO3 AS
LAC10 AP002 | ] LAC10 AP003
T T
Switchgear [il--\ _\
T"‘L"'i F"J""i
H [} ] 1
| i i I I
} t ] 1
] ] [] ]
] ] ] 1
1 ] 1 ]
a L P « L L D
1N HIEA YA
i i l |
] 1 ] ]
e 4 R 4

LAC10 APQ02 LAC10 APOO3
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2.2.4 Functional Group Control / Subgroup Control

All drives associated with a process system are allocated to a functional group control or
subgroup control, which is identified in the same way as the associated system in
breakdown level 1. While the definition of a subgroup control encompasses all auxiliary
drives associated with a main equipment unit, several main equipment units of the same
degree of importance are controlled by a functional group control.

Example 2.2.4/1: Functional group control for system LACO0 with the associated control

interfaces
B
/4 e | | |
LACOO EBOO1 GS B O O O

LACO0 EBOO1

o > C3 O0oc3 >
o o o L o O O
LABO1 AAOO1 AS LAB90 AA0O3 AS

= LAC00 EBOO1
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Functional group control for system LAC10

Example 2.2.4/2:

....lnna..un:uln||..|||||||||..o||||||||||||||||||..n|o|||||||||||

@ 0
>
°
cs e L
v O +|\\| “ " -
L ow 7)) 1 1 1 <
2e ™ < |m. "®mw I o
- U 1 _ml..
o
o A e it | fataltets 4
£3 g
__mo fo| 5 u
mo o | &

8]
go fo| 3
y {1, | F¥TTTT=TEYTTTTTTT

i
/
UGS
Y
/
AS
-
A

LAB10 AAO13

a
o)
LAB10 AAO13

Subgroup control
LAC10 ECO01

LAC10 APOO1

O
LAC10 AP0OO1

b o o e e e e e e e e e e e e e r — E - - - —— - - - - - — = = = = = = = o]

= LAC10 ECO01
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2.3 Closed-Loop Control

The principles for the identification of measuring circuits apply analogously to the
identification of closed-loop control circuits on breakdown level 1. Every control loop and
every closed-loop control circuit comprises measuring, control and positioning elements
regardless of whether electrical, pneumatic hydraulic or other items of equipment are used.
Closed-loop controls are identified according to the controlled variable and not after the
measuring circuits which serve the control or the final control element on which the control
acts.

2.3.1 Measured Data Processing

Measured data processing in closed-loop controls is the same as in open-loop controls;
therefore Section 2.2.1 holds.

Example 2.3.1/1: Delineation between measurement and closed-loop control

— o

The closed-loop control is only a goal of measurement.

P e e e e e e e . ——————— ———
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2.3.2 Simple Control Loops

Direct-action mechanical controls

Example 2.3.2/1: Direct-action mechanical control with separate measuring point

E SiAﬁ) DT001

é, L Temperature control loop No. 1
M Section 10 of heating system

SBA10 AA0O1 SBA10 CT001

l—— Temperature measured value No. 1

Section 10 of heating system

Valve No. 1

Section 10 of heating system

Example 2.3.2/2: Direct-action mechanical control, compact design
Simple mechanical / pneumatic / hydraulic / electrical control.

el 1
S -
: ! ' ! SBA10 DT001
' ——
i : éI) i L—— Temperature controi loop No. 1
' m ' Section 10 of heating system
P -
Example 2.3.2/3: Pressure control in feedwater system
T TTTTT H

: LAB10 DPOO1

: —‘____ Pressure control loop No. 1

é Section 10 of feedwater system

LAB10 AAOO1 LAB10 CPOO1

l_ Pressure measured value No. 1

Section 10 of feedwater system

Valve No. 1

Section 10 of feedwater system
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Example 2.3.2/4: Identification of individual devices associated with a simple control
loop
LABO2 CPOO1 LABO2 DP0OO1 / LABO2 DP0O1
Actual value Setpoint
) | grx i
I _ Y Controller positioning command | LAB02 AA054
> Valve position
LABO2 DP0OO1
Manual coptrol command
l LABO2 AAD54
" LAB02 AAO54 !
- G
Control module
| LABO2 CPOO1 T | LAB02 AAOS4
b ¢- -\ Switchgear
LAB0O2 AAQ54
-
Q LABO2

Example 2.3.2/5: Closed-loop control and final control elements in different systems

Section 10 of feedwater /)\
piping system LAB10 d
LAB10 CPOO1 —
Pressure measurement No. 1
LAB10 DPQO1
p | | Pressurecontrol No. 1
LAB11 {: i:}
’
LAB11 AAOOD1
LAB12
e
LAB12 AA0O1
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Example 2.3.2/6: Temperature control for reheat system
‘A LBC11 CT004 LBC12 CT004
// T - //
- T

& p 1 | LBC11DTOO1 K

LBC12DTO01 | p ¢
oo e RL [ RL_ e6 ®
4

> [L} LBC11 LBC12 -

LAF11 AA001

LAF12 AA0OO1
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2.3.3 Setpoint control

Example 2.3.3/1: Higher-level control loops for reheat system

Ve
LBC4O CTO01 4
LBCAODTOO1 _| , -
L T
K LBC40
P
PN s - P
Ve 1 /]
LBC31 CT010 LBC32 CT010
_]
T -
-] + 4+ -
, |
- LBC30 T -
/< | Lec31 ooz 7 LBC32DT002 | ™ K
[ WX Bvl L 4 RYL [ WX X
A LBC20 4
) I
L_aan] YT
| i |
LBC11 CT004 LBC12 CT004
: .
- T
i ; +Jr tyy
N MK
[ WX RL 00

LBC11 DT001 LBC12DTOO01

LBC10

N —
‘
@
> [J{‘ﬁ LBC11  LBC12 jBL} <

LAF11 AA0O1 LAF12 AAOO1
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2.4 Protection

Identification of I&C protection systems differentiates between the protective logic system,
which protects an equipment unit against inadmissible operating conditions, and the
protection system, which rules out danger to the plant or to personnel. The identification of
the process systems is reflected in the 1&C systems. A number of examples are given
below.

2.4.1 Measured Data Processing

Signal processing in protection equipment is the same as in open-loop controls; therefore
Section 2.2.1 holds.

2.4.2 Protective Logic (Equipment Unit Protection)

All of the protective logics associated with a single drive or with a number of drives that are
interrelated in process terms are identified in the same way as the system on breakdown
level 1 and in the same way as the equipment unit on the equipment unit level.

Example 2.4.2/1:
Enabling
Activation by functional group Protection criteria LAC10 APOO1
control, etc.
J l D O3
O O
NS VRN HE S
Logic Logic
T replicated within
asingle module,

a separate logic

YYY

A

LAC10 APOO1

D et B it

Switchgear [i]‘_q_

LAC10 APOO1
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2.4.3 Protection (Plant Protection)

As was already stated in Section 2.4.2, a protection system which clearly belongs to a
process system is identified on breakdown level 1 in the same way as the system. See

also Example 2.4.2/1.
Example 2.4.3/1:

i — | unit [CHAOO EWOOI;”
! *1 protection| CHAOO FEOO1

BAAO1 CEO06 A
C B

BAAO1 CE003 ~2 .| Stator [MKAOQ1 EZOO; 1)
° ° 1 ground
% % @‘B‘_ prgotel::tion MKAO1 FEOO

Voltage regulator Pickoff
CE004 CEQ0S

MKA Rot
— 01 CE001 | Roor | micaot ez004
3 MKAO1 CEQ02 protection] MKAOT FEOO?>
' =)0
./

P |

3 7|F Voltage regulator

Underexi- 1)

» tation
protection | MKAO1 FE903
BAAQ1 CE002 A r
B - .
Ant[- 1)
motoring |
& »{ protection| MKAQ1 FE902
Generator voltage regulator
Actual power acquistion
BAAO1 CEQ01 A 7| Pt [Mkao1 Ez00y
c):llg B »| protection] MKAO1 FE9OT
| S N
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2.5 Monitoring (Alarms, Logs, Information)

Measuring points and signals in 1&C systems which perform monitoring functions -
including formation of alarms and messages, output of logs, on-screen data display, etc. -
are identified with the same KKS code as for the signal acquisition/sensing equipment.

Example 2.5/1:

LAB10

LAB10 CT0O1 ®
LAB10 CT001

LAB10 CT001 — .
J_ - — —— | Alarmlist

> etc..

-

Alarm presentation

For identification of gated alarms it is important to ensure traceability of the source
individual alarms in which the alarm text is useful for the operators.
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2.5.1 Measured Data Processing

The processing of signals does not result in changed identification. Examples are given for
gated alarms.

Example 2.5.1/1:

LAOCTOI3A  XGO1
| MOTORWINDING _______ >max] |
LAJ20CT014A XGO1
MOTOR WINDING >max 1

154 XGO1
MOTOR WINDIN >max !

| |

p—— 2 1 XG01 oder CT915

20CT11 XG01 b
MOTOR WINDING PP2 >max

2 1A 2 i

L LAJ20CTO01A __________XG52 |
JOUR BEARMQT PPEND PP2<min 1

JOUR BEAR MOT DR END PP2 < min 1

[TAZ0CTOZA ——— %Go3 | -
[THRUST BEARINGPPZ  >max |

X —

LLAJ2OCTO26A ________ XGO3 |
THRUST BEARING PF2 > max
a CT11 X oder CT910

LLAJZ0CTIN0 . XGOS
THRUST BEARING PP2

LAJZ0CTO20A XG13 ]

1 JOUR BEAR DRIVE END PP2_>maxs |

| LAJJOCTO22A XG13 —
JOUR BEAR PUMP END PP2_ > max 5

CT072A

L LAJ20 XG0l
MECHANICAL SEAL PP2__ >max 1
LAJZ0CT073A XG0 —

Sy

21

= LAJ20 EGOO1 (or = LAJ20 APQO1)
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Example 2.5.1/2:

LA b -] 1

L LAC20CTO018 _______ XGO1 ]
OUR BEAR MOT PP END PP2> max 1 ]
€20C 10038 XG03
L JOUR BEARMOT DREND PP2>max2 | —
LLAGOCTO01A XG0T |
JOUR BEAR MOT PP END PF2> max 1 )
L LACROCTO03A ________ XGO0J ]
| JQUR BEAR MOT DREND PP7> mex 2

L LAC20CTO12 XG02 |
LMOTORWINRING PP2______2min |
LAC20CT013A XG01
MOTQRWINDING UPP2 > max 1
LAC20CT014A XG0
MOTORWINDING VPP > max1
LLAC20CTOISA _ _____ XGOI
L MOTORWINDING WPP2__>max1 ]

LAC20CT901 XGO1
MOTOR WINDING PP2

MOT AIR ER 1 PP2> max
17A X
T AIR P2<min i

LAC20CT018A XGO1
MOT WARM AIR PP2 >max1
LAC20CT0208 XG01
JOUR BEAR DR END PP2 > max2

[ LAC20CT0228 _ ___  XGO3
[ JQURBEARPPEND PP2___ >max3
A

L LAC20CTO020A  ___ ____ XGO3 |
| JOURBEARDREND PP2_ >max3 | —
| LAC20CT022A ____ _ _ XGO3 |
| JOUR BEAR |
THRUST BEAR PP2 <min}
M pa—

[ LAG20CTO268 _____ XG52
THRUST BEAR FP2 <min2

LAC20CT025A XGO01 El:l
THRUST BEAR PP2 > max 2

LLACOCTOZ0A _______ XGO1 |
THRUST BEAR PP2 >max

[

1

= LAC20 EGO01(or = LAC20 APOO1)

Signals from function-specific signal processing are grouped within the I&C equipment to
form alarm, control and protection criteria for individual equipment units.

This drive-specific logic gating is identified on the basis of the related equipment unit (the
cause for these signals).



AV | = 45

3 Identification of Instrumentation & Control with Functions
Allocated to More than One Process System

Generic ldentification Procedure

Where instrumentation and control equipment serves more than one process system
(identified in F2 and F3), the letter *Y* for generic control and protection systems may be
used in the appropriate data character on breakdown level 1. Instrumentation and control
equipment which serves more than one main group may be identified under main group
*C* for instrumentation and control, e.g. unit control systems = *CJA*.

Example 3/1:
Process-related svstems Generic instrumentation and control
y equipment
ID-Code! Designation ID-Code1 Designation
1 1
I .. LAY ! Control and protection
::ﬁg : Eggg VWVQE; p'lfr':g syStteenT | equipment for feedwater
LAD U'HP feedwatgr he%tizg system  System (common to LAB, LAC
I 1 und LAD)
: LY. : Control and protection
LA. 1 Feedwater system 1 equipment for steam, water,
LB. I Steam system I gas cycles (common to LA .
: : und LB.)
H.. : Conventional heat generation CJA : Unit control system (common
L.. Steam, water, gas cycles
I . : 1 to H.., L. und M..)
M , Main machine sets :

Given the possibilities shown in the table, it is not practicable to meet all possible
requirements for identification of discrete process-related functions (e.g. functional group
control). Thus for example, it may be necessary to use items which are identified differently
on breakdown level 1 (main system and associated parts of auxiliary and ancillary
systems) in order to fulfill a given process-related task (functional group). Identification of
the functional group involved in process-related tasks so as to relate them to the principal
task concerned may be performed by using the alpha characters in Fq - F3 of the principal
process-related task.

In this application, however, a suitable identifier such as a prefixed *Y* should be used to
indicate that a software coding unit is concerned, so as to rule out confusion with process-
related codes. This code is subject to agreement between the parties to the project.
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Example 3/2: Conceptual layout of units for functional representation and associated

KKS system codes

[t ot m e et s s e s e s s st
i

: Functional area...

i

i

e — T T — e T /T
]

]

i FG 1 i FG 2 o |
P i 1 ]
1 1 1 ]
1 t 11 1
i i il i
P | [N ] [} ]
X 3 X |
i

: 1 11 i
« 1 11 11 ]
I 1{uGsS 1.1 JuGS 1.2} |uGS1.3] 1 1 JuGs2.1]| JuGs2.2| Jugs2.3] 1+ 1 |UGS3.1| |UGS3.2| |uGS3.3| [UGS3.4| 1
] 1 i |
b B | |
' & o —— -—— - wnfn e N W e - - - - - - - - - ad e — — - - - o R — e wm wd
i

!

!

’ N

]

i

i Equipment Equipment Equipment Equipment Equipment Equipment

: unit code 1 unit code 2 unit code 3 unit code 4 unitcode 5 unit code 6

i

ettt e et e+ et ettt e e

As various KKS system codes are grouped together in the functional groups and
subgroups shown, it is only possible to employ the most important KKS system code and
to distinguish this from the KKS component codes by a clear differentiating element.

Example 3/3: Switchgear building ventilation comprising KKS systems as follows

*SAC* HVAC system

and

*QKS* Chilled water system

and

*SBC* Space heating system

The overall function is identified by *SAC*
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3.1 Measurement (Signal Acquisition, Distribution, Processing)

3.1.1 Measuring Circuits Serving More Than One Process System

Where measuring circuits form signals by linking signals from more than one process
system, the new signal cannot be identified on breakdown level 1 in the same way as for a
signal from a single acquisition function. A code is entered on breakdown level 1 which
indicates a relationship to the process-related identification unit (main firing system).

Example 3.1.1/1: Gated measuring circuit

LB. .. CF...
)
LB...CT...
PN
HN...CT...
1
1
Y Y Y
fat . HHY ..FU...
heater, Combust
Boiler < e?frinci:nc;'oT[l‘ —>
< HL ..CT... A A A A A
HH. .. CF... 1'
1
LA. .. CT... [ I HL. .. CF...
] )
||
)
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3.2 Open-Loop Control

3.2.1 Functional Groups

Where a single functional group control serves for higher-level automation tasks for more
than one process system, this functional group control can only receive a single generic
code which indicates a relationship to the subordinate systems but is not related to a
process system.

Example 3.2.1/1: Feedwater control

i LACOO EBOO1
/ B o e
< 0O 0 ©
GS
LAC10 EC001 Y Y LAC20 EC001
o | . / / B e s e e |
© ©° UGS UGS °c c¢°
L } L
LAC10 AP0O1 LAC20 AP0O1
o I R . ] . = R
(o] (o] AS AS ‘ (o] (o)
LAC10 APOO1 LAC20 AP0O1
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Example 3.2.1/2: Boiler air supply

l HLAOO EA001
o | (1 o |
/ © O o
GS
Y
GS GS GS GS
LABOO EB0O1 LBAOO EBOO1  HHFQ0O EB0O1  HLAOO EBOO1

Boiler air supply: with control action on LAB.. (fill), LBA.. (vent) and HHF..(fuel supply).
Name is chosen on the basis of the dominant system (HLA..).

3.2.2 Unit Coordinator Level

Where functional groups serve to control a large number of process systems for unit
coordination tasks, no system-related code can be assigned on breakdown level 1. In such
cases, a generic code is assigned on breakdown level 1.

Example 3.2.2/1:  Unit coordinator level

/

A

GS

GS

GS

MA. ...
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3.3 Closed-Loop Control

3.3.1 Master Controllers

Control circuits which control more than one process system, possibly through slave
controllers, must be identified as higher-level controllers on breakdown level 1 (see Section
3).

Controls which serve more than one system - with different F3 data characters - have the
same data character at Fa.

Example: See higher-level reheat system control loop in Section 2.3.3.

3.3.2 Unit Coordinator Level

Higher-level setpoint controls or master control loops which are not directly related to a
single main process system (e.g. firing system) are assigned generic identifiers on
breakdown level 1.

Example 3.3.2/1:  Unit closed-loop control

, A
Setpoint // Output
Unit closed-loop control
8art of unit coordinator level)
P ....DU...
Y Y Yy Y
Firin Turbine output
P I Y. g DU... P I MY...DU... P

v v A

4 Speed

Fuel Air
P HHY .. DF... P I HLY .. DF...

L MY...DS... | p |
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3.4 Protection

Special 1&C systems which serve several process systems are implemented to protect
main machines, plant components and the overall plant from dangerous conditions or to
protect humans and the environment. Identification on breakdown level 1 is a higher-level
identification and only indicates the relationship to the system.

3.4.1 Boiler Protection

Example 3.4.1/1: Boiler protection

'y

L

Protection
HYAOO.....




52 AV mr| — ]

3.4.2 Reactor Protection

Example 3.4.2/1: Actuation of safety system components

P = -~ - o e - —————-——— - o e e e = - - o e - -
: Subsystem contro! Vo Subsystem control I Subsystem control I Subsystem control H
;____ _T 10._R_ed.1 _: ;_ TS 10.Red. 2 _; |'_ TS 10.Red. 3 [ TS 10.Red. 4 1
! mvslnsnlsoo } JRV20 ER500 b mw:oe:xsoo § JRW20 ERS00 | ' mx1lo snlsoo : JRX20 ERS00 ! :r. JRY10 ER500 ;JRY)O ERSOD |
1 : T : P o ' : | 1
' : 1o : 1 : :
I N N I R
1 : " : [ : [ : :
1 [ : : :
[ s [ r b s R b s I R | o s [ R i
H H ] ] H 1
) o e | T : 1 1 : |
1 o : v : *— :
' PonJme i dmes v Ta i e 1 N k-
: JNA10 AAOOTAY : : INAT0 AAGO1AW : : INA10 AADD1AX : : JNA10 AACOTAY :
1 1 ] ] 1 ] I ]
! Priority block o Priority block L Priority block L Priori I
H . JNA10 AA0O1 . f.INA10 AADO1 b f.INA10 AAOO1 I £ INAT 2%51 i
] ) ] ] 1 ] 1 1
Lo joeem ____ | cosp ) L___leen_____ cose) | L___feoeem ____ jﬂo_ss)_} Lo jomn Jeaosa
Fmrmeesssss=——" “r11~-—~=-~——=="~—"="===== 1 rf=——-—""""=—"===~- h}
| INA10 AAQD1A !
5 |
1
1 4 1
Software H ] I ] I !
| [ 2/4 ] Lzm | [ 2/a | 2/4 ;
: I
: :
____________________________ L L ]
r 1 BA 18A == BA |==="1 BA [~=="pTTTmoosmsssomsoe-
i |
! Voter | ZE01 I !
: Red 1 42602 ZE04 p ZE03 :
SR SN SR J
Hardware

OPEN | INA10 AA0O1 | CLOSE

Priority logic module

This example shows the necessity to add an additional data character to data character As
in certain project-specific applications.
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3.4.3 Component and Equipment Unit Protection

Feedwater pum
LADOO EZ1(§)0 ZI&1

Trip channel 1

Trip channel 2

Feedwater gu m'f
LADOO EZ100 ZK32

Example 3.4.3/1: 2 channel feedwater pump protection
» Level "High”
Pretrip alarm LAD10 CLO11 XK94
.. Level "Too high”
~ Tripalarm LAD10 CL911 XK96
Level “Too high”
Trip alarm LAD10 CL913 XK96
LAD10CLO11 — LAD10e & ¢ Channei 1
LAD10 CLO12 EZ0O1 é 9 Channel 2
LAD10 CLO13 LAD10| ¢ 1 Channel 1
LAD10 CLO14 EZ002 9 o Channel 2
————————————— _1
Protection trip signal
LAD10 EZ0OO1 XKO1
LAD10 EZ002 XKO01
LAD10 EZ0O01 XK02 — [ —T |
/
LAD10 EZ002 XK02 —|
=1 =1
"
*Central unit” — | _ Group trip alarm
Central unit =1 > LADOO EZ100 ZK96
i
i
Protection trip for ; Protection trip for
Feedwater gum'f - i —  Feedwater &umlf
LADOO EZ100 ZK11 i LADOO EZ100 ZK12
Protection tri p for i Protection trip for
Feedwater 2 ! ————>  Feedwater &umg:)
LADOO EZ1 OZ 21 : LADOO EZ100 ZK22
Protection trip for i Protection trip for
i
i
i
i
i



54 AV mr| — ]

3.5 Monitoring

3.5.1 Alarm Annunciation Systems

Special 1&C systems which obtain their information from the process systems or from the
associated | & C are used for information presentation. In some cases the information is
preprocessed; in others conditions are only interrogated directly. The ID code for the
signals remains unchanged to ensure a direct correlation with the process image; no
special process code is assigned.

Example 3.5.1/1: Alarms

______________________ o] _LABOOCTOO1 D Bildschirm

HHAQO CPO09

Femcce ] ——— —
A A — | Meldeliste
z.B. z.B. \/J
LABOO CT001 HHAO00 CP009
[

' P
o | *—> ® Pult

HHAOQO CP009

\

> [[7 Warte

The identification also remains unchanged if the alarm is displayed in a functional diagram
for a functional group.
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3.5.2 Process Computers

Computers are implemented for a broad spectrum of tasks covering an entire process
system. The provisions of Section 3.5.1 also apply here for identification.

3.5.3 Information Systems

Some of the tasks in 3.5.1 and 3.5.2 are performed by I&C systems with special display
capability in addition to processing functions. Their identification is handled as in 3.5.1 and
3.5.2.

Example 3.5.3/1: Process control via "screen-based control room"

=-
L w1 [

HLAO00 CF901 T

Information system

|

LBAOOCTO11

LAB10 AP002

o ———-

]
b =
il
1
]
t
)
|

HLAOOCF901 LAB10 AP002
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4 Identification within I&C Equipment

4.1 Signal Identification

4.1.1 General Signal Designation

To permit clear differentiation, the component code level is used for identifying the signals
from measured data and signal processing identified on the system and equipment unit
levels.

Serial no. of breakdown level 0 1 2 3

Title of breakdown level Total Plant System Equlﬁrir;ent Component
Designation of data character By B, Bs
Type of data character A A NN

Prefix symbol X, Y or Z
(or signal differentiator)

Signal area

Signal No.

The initial letters X, Y and Z have the following meaning:
X Signal origins
Y Signal applications
Z Gated signals

The signal areas or application areas are identified by the second alpha character. The two
numerical characters which follow this specify the individual signal type or application.

As the stipulations required as a basis for signal identification depend on the hardware
used and the application identifiers also depend on the documentation method employed,
no generic examples are given here. Please refer to manufacturer-specific stipulations.

The identification of individual derived process variables and |&C signals is specified by
agreement with those involved in the project. This identification is device-specific and
manufacturer-dependent.

The following examples show how project-specific definitions can look.
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a) Signal area code letters for a project

L

Signal Definition binary 1 1 1
area analog 1 1 1
1 1 1

A Automatic control (group control, etc.) binary 1 1 |
B Individual control (control interface) binary Lo
c Closed-loop control binary : : :
D Not reserved ol
1

E Not reserved [ B
1 1 1

F Not reserved T
G Conditioning of signals from contacts binary : : :
H Conditioning of signals by limit value monitors (option for "G")  |pinary : : :
J Derived analog values analog : : :
K Not reserved [ I
L Control room and control stations Lo
M Alarms (individual alarms, etc.) '
. 1 1

N Operation and Computers and binary | 1 |
P monitoring monitors analog | 1 1
Q Analog signal conditioning analog Lo
(binary) 111

R Not reserved : : :
s Steps for open-loop control (sequencers) (option) binary rr
1

T Not reserved [
1 1 1

U [ I
v Gated signals gnalog P
W inary 1 1
1 1 1

X Not available Lo
% Not available Lo
) | B E—

7 Not reserved binary | |

Not reserved = company-specific use
Not available = for future standardized definitions
Note: Manufacturer-specific changes are permitted
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b) Standard signal number allocations (for A, B, C) for a project

Signal No. Signal area A Signal area B Signal area C
01 Checkback ON ON OPEN
02 Checkback OFF OFF CLOSED
03
04
05
06
07
08
09
10
11 Pushbutton command ON ON OPEN
12 Pushbutton command OFF OFF CLOSED
13
14
15 Pushbutton command STOP STOP MANUAL
16
17
18
19
20
21 Automatic command ON ON OPEN
22 Automatic command OFF OFF CLOSED
23
24
31 Protection command ON ON OPEN
32 Protection command OFF OFF CLOSED
33 Enable ON
34 Enable OFF
35 Disable ON
36 Disable OFF
pp—— ——"=‘~~_ ______ -~
- _—___ - S~~~ __ =" S
51 Checkback Not ON Not OPEN
52 Checkback Not AUS | Not CLOSED

53
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c) Transmitter signals (from contacts) and limit values for signal conditioning functions for a
project

Code letter (signal area)

G

H

contacts (signal conditioning for contacts)

limit values (from analog signals)
(option for "G")

Tens position of signal numbers for transmitter contacts and limit values

o - "Switching point exceeded" assigned a
01-49 number less than 50
o 5199
1

- "Below switching point" assigned a number
greater than 50

The signal numbers of inverted

signals (or for changeover
contacts) differ by 50, e.g.

0’;'2 g}:;g 01/51,13/63, etc.

]

N\

——————

ﬂ

Ones position of signal numbers

- The signal numbers are numbered sequentially from "bottom" to "top".
- In the event of changes, this sequence can be violated.

L L
5 5 backfitted
- 4 /

— 1 — 1

Note: Signal identification is independent of hysteresis, switching point, break current,
make current, etc.

The following distinction is also made in some projects:
- uneven numbers are assigned to MAX switching points
- even numbers are assigned to MIN switching points.
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For example, identification could be implemented as follows for this project:
Example 4.1.1/1:

b o -

- - - ——

Tank, for example

Signals which are generated by contact acquisition

Transmitter
input board

’\_/\/

XGo4
XG54

——— XGO03

XG53

— XG02

XG52

—— XGO1

XG51

>10m
<10m

> 8m
< 8m

XG = floating trans-

> 3m
< 3m
>1m
<1im

Example 4.1.1/2: Signals which are formed via limit value monitors

I

I

I

XHO04
XH54

XHO3
XH53

XHO02
XH52

XHO1
XH51

> 50 bar
< 50 bar

> 40 bar
< 40 bar

mitter contacts

XH = non-floating analog limit
signal generation

> 20 bar
< 20 bar

> 10bar
< 10 bar

The following distinction is also made in some projects:
- uneven numbers are assigned to MAX switching points
- even numbers are assigned to MIN switching points.
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4.2 Special Identification in Programmable Logic Systems

- Software signal transfer

- Parallel processing

- Function assignment to hardware
- ... etc.

The identification is function-oriented. All of the examples given in this explanation also
basically hold.
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5 Identification Using Numbering Code Elements

5.1 Structurein Fy

In addition to the higher-level code possible in the alpha code elements on breakdown
level 1, it is also necessary to account for common gating between individual parts of
systems identified in Fn. The following Fy applications must be accounted for:

Example 5.1/1: Fn Numbering

Teilsystem 1 Teilsystem 2 Teilsystem 1 Teilsystem 2
LAB11 LAB12 B10 LAB20
A A Y Y
& =1 & 21
LAB10 LABOO

Note: The numeric codes generated for the 1&C must not conflict with those used for the
process piping sections.

This method of using the numbering code elements for equipment common to different
parts of systems is only possible if the numbering of piping trains in process systems is
system-related. For this reason, it may be appropriate to assign the function code Fy for
process systems in conjunction with coding of the mechanical equipment (see also the last
two paragraphs of Part B1, Section 3.1.2).

5.2 Structure in Ay

The identification of the application goal of measuring circuits can be specified in the first
digit of An. However, if this type of classification is implemented, the following must be
observed:

- The predefined classification of similar items should be standardized in a power
plant.

- Additional classification is significantly limited by the numbers available, especially if
coding is also to include correlations to the equipment units for equipment unit-
related measuring circuits.

- The predefined classifications should not lead to changes in the ID codes during
planning, permitting codes which have already been defined to be retained.

- Project-specific definitions must be defined before the start of planning.



