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CBUM YYECHULIMMA Y NMOCTYNKY JABHE HABABKE

[MowToBaHM,

y npunory Bam LOCTaBrbaMo OAroBOpE Ha NuTara koja cMo Aobunu 21.01.2014
roauHe:

NMNTAKE 1:

C ob3anpom Ha Balle obaselTere o NPOAYXEHY pOKa 3a AOCTABY NOHYAA KA0 U YNHEHULLY
Aa Cy Heka [loKymeHTa kojuma ce [okasyje UCNyHEeHOCT ycroBa u3 Tayaka 2-4 Ynytcrea
kako ce pokasyje mcnyweHocT ycnosa, Beh npubasrbeHa Tako ga ce nucnywasa ycnos
BaNUAHOCTN NCTVX Ha NpeTxoaHo npepsuienn gad npeaaje v otBaparea NoHyaa, Aa nu he
C€ 3a ucnyk-ee ycriosa us Tavaka 2-4 NpuxsatuTi A0Ka3u, OAHOCHO AOKYMEHTa, KOju HuCy
cTapuja of ABa Mecela ofi NPeTX04HO HasHaueHor AaTyma oTBapawa rnodyga, 13.02.2013.,
OAHOCHO aKo je f4aTym u3aaBakba SOKyMEeHTa Hrp. 18.12.2013. roguHe?

Oo4roBOP 1:

He. [la 61 pokymeHTa Koja ce AOCTaBIrbLAjy y NOHyAM umana yHKUmnjy Aokasa
O MCNYH-€HOCTU TpaxkeHux ycrnosa, mMopajy 6uTu usgarta y cknagy ca 3JH,
MOA3AKOHCKMM aKTUMa U KOHKYPCHOM AOKYMEHTaunjom.

Ynpasa 3a jaBHe HaGaeke Gnuxe je ypeanna HaynH JokKasumsara WUCNyHEeHOCTU
ycnosa (4naxosu 21-24 [pasunuuka). MpasunHuK o o6aBe3HuM eneMeHTMma
KOHKypCHE AOKyMEeHTauuje y nocTynuuma jaBHux HabaBku W HauWHY AoKasvBarsa
NCNyHEHOCTW yCrosa CTynuo je Ha cHary 1. anpuna 2013. roguHe, objasrben je Ha
cajty YJH un y "Cnyx6eHom rnacHuky PC" 6p. 29/13. MpaBunHUK o mameHama wu
AonyHama [lpaBunHuka o obasesHUM enemeHTuma KOHKypCHE pJoKyMeHTauwje y
NOCTYNUMMa jaBHUX HabaBKN N HauNHY [OKa3NBaHa NCMYHEHOCTH ycnosa objaBrbeH
je Ha cajty YJH ny ,Cnyx6erom rnacHuky PC", 6p. 104/13.

lNpema HaBedeHMM akTuma [oKa3n 13 Tavaka 2), 3) n 4) He mory 6uTK cTapujn of,
ABa Meceua npe oTeapaxa noHyaa (Tj. npema HajHoBWjeM TEepMUHY 3a NOAHOLEHEe
noHyAaa, He ctapujy o 24.12.2013.), ca TUM Aa A0Ka3 w3 Tayke 3) mopa 6uTn napar
HaKoH objaBrbyBarba NO3MBa 3a NOAHOLWEHE noHyna (1j. HakoH 31.12.2013), wro je
W HaBeaeHo Ha cTp. 72 n 73/155 k.4, camo 6e3 aaTtyma.

MATAKSE 2:

Ha ctpann 115/155, y HanomeHama y3 obpasay noHyae, HasHaveHo je Aa yKonvko ce
fnoHyda noaHocu ca noawssohauem, obpasal NoHyge noTtnucyjy u oBepasajy n cau
nogmssofun. C ob3vpom Ha Beruku 6poj nogussohava, npaktuyHe npobBneme oKo
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notnncasatba cBWX Ha jeaHom obpacuy, kao M Ha HMHeHUUY Aa 3a nogussoRave y
NOTAYHOCTU oarosapa noHyhay, aa nn je moryhe aa noHyRaun He rnoTrnucyjy obpasay
noHyae Beh ga Hnp. gajy ceojy NUCMEHY 13jaBy KojoM ce carnawasajy aa ysmy yyewhe y
NOHyAun?

OflroBOP 2:

KoHkypcHom  aokymeHTaumjom je npegswheHo pa CafpXuHy noryde uYuHuM u Wzjasa o
HacTyny ca noawssohadem / noanssohaunma (Tayka 2, noaravka 2.4 Ha ctp.80/155) Kojy
obasesHo notnucyjy u nogussohav/v (nogpasymesa ce aa Msjasa moxe Aa obyxsaTa cse
nogussohave wnn aa ce ga 3a ceakor noguseohaya nojeanHayHo, ann y3 3aKOHCKO
orpadudetbe aa ykynHo ydelwhe nogmssohada He moxe aa npehe 50% speaHocTu noHyae),
ay Taykn 7. Ha cTpanu 83/155 pato je ynyTCTBO 32 noHyge ca nogussohayem v [logaTtHu
3axTesu ko4 NoHyae ca noanssofavem.

YBaxaBajyhu HasegeHo y Bawwem nuTatby, ogycrajemo og saxtesa ga O6pasay noHyane
oBasesHo noTnucyjy u noagussofaun, 7j. Gpulle ce geo HanomeHe Koju ce ogHocK Ha Taj
cnyvaj Ha ctpaHu 115/155: , Ykonuko noHyhay nodrocu noHydy ca noduseohavem Obpasay
MoHyde nomnucyjy u osepasajy nevamom noHyhay u nodussohay*, WTo 3Ha4YM ga MecTo 3a
noTnuc noamssohava y osom obpacuy moxe Aa Gyae npasHo nnu nsbpucaHo.

MATAHKE 3:

Ha nv je posBorbeHa usmeHa ofpasaua KOHKypCHe [OoKyMeHTauuje y CMWCily npoMeHe
(hopme, He u caapxiuHe, HNp. nmpowwpersa npocTopa npensuheHnx 3a NOMTNUCUBatLE,
ACAaBaKE NOAATHUX MEeCTa 3a NoTNnCKBarLe 0bpasaua of cTpaHe nogvssohava v YnaHosa
rpyne noHyhada v cn?

OLroBOP 3:

fa, noHyhay moxe fa npomeHn chopmy obpasaua, a usmeHa cagpxuHe ofpasaua
AO3BOJbEHA € jeINHO YKOMWKO je 13BpLueHa y cknagy ca nojawetsnma Koja cy cacTaBHu
A0 KOHKYPCHE AOKYMEHTaumje. '

MATAHGE 4:

BesaHo 3a nutaree 6p 1, 13 nojawrsera Bp. 5, aa nn ce gokasn us Tauke 2 ynana 75 3JH
AO0CTaBrbajy 1 3a ocTane, He camo 3aKOHCKe 3acTynHuke u Baw ogrosop ,Ja. OgHocw ce Ha
CBE 3aCTynHUKE..." HarnawasaMo YnkbeHuLy ga AreHuwja 3a npvBpPeAHe peructpe npaswu
PasnuKky n3meRy 3akoHCKMX 3acTynHUKa (KOjux Moxe Butv v BULLE) 1 OCTanuX 3acTyrHuKa u
Aay TOM cmncny y perucTpy nodyhaua Boam esugeHUMjy o NCNyHEHOCTW Tauke 2. camo 3a
3aKOHCKE 3aCTYMNHUKE.

Ha nn je, yseBwwu y oBaunp Hanpen HaBeAeHo, 3a ucnyhetbere HEBEAEHOr ycroBa unak
AOBOIBHA Camo perncTpayuja noHyRava y peructpy noHyhava AlMPa wnnu je ¢ o63upom Ha
Baw oarosop pa je notpeBHo pokase AOCTaBuTH 3a cBE 3acCTynmHWKe (M cocTane u
3akoHcke) notpebHO 3a ocTane 3acTynHuke o kojuma ce y Pernctpy nonyRaua He BOAM
esnaeHumnja, nogHeTn sacebHo norspae MYI-a Kojuma ce fokasyje ncnyreHocT ycnoea
TaJke 2 ynaHa 75. Ctas 1. 3JH?

OLroBOP 4:
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Buaetv ogrosop Ha nuTare 1 Y OKBMPY OBUX MojallbeHa.

CnomeHyTn OAroBOp M3 nojawikbera 5, 0gHOCMO ce Ha CBE 3aKOHCKe 3acTynHuke
(YKOnuKo ux wuma BULLIE), KaKO je W HasegeHo Ha CTpaHun 72/155 «komkypcHe
AOKyMeHTauuje.

YKOMUKO je yYecHuK y NORyAn ynucaH y Pernctap nonyRaua e AocCTaBrba gokase y
Be3n ca unadom 75. cTas 1. Tauke nog Bpojem 1 go 4 (Bugetn Onwre HanomeHe y
BE3W ca opervkom V Ha ctpanun 74 - 75/155 K.4.).

MNMUTAHSE 5:

Ha cTpann 23/155 Haeogm ce Aa je AK3 osHauasamwe: obenexasarse onpewme v genoea y
cknany ca osHavaBaweM y TEHT-y. Monumo Bac Aa Ham focTasute ynytcteo TEHT-a 3a
obenexasatse onpeme v genosa.

OAroBOP 5:

Y npunory Bam gocrtasrbamo ABa AoKymMeHTa Koja ce opHoce Ha AK3
O3HayuaBame y TEHT-y, y pdf. PopMaTy Ha CPNCKOM U eHrNecKom jesuky.

OBa Mojawmemwa 7 nocTtajy cacrasHu geo KOHKYpCHe pokymeHTaumje 3a JH
004463/2013. Y ocTanom Aeny KOHKYpCHa [okymeHTauuja ca npatehum
MNojawmweruma — Oarosopuma — HAonyHom 1 go 6 on 08.01.2014, 10.01.2014,
15.01.2014, 16.01.2014. | 20.01.2014. 21.01.2014. u 22.01.2014. ocraje
HenpomeweHa.

“naHosu Komucuje:

Wnwnja Yaunposuh,

CtparHa 4 op 4
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Classification System
for Plant and Equipment
in Thermal Power Stations

Authors: Dr, Horst Anders, Philipp Freymeyer, Helmut Hotes*

The authors first explain the necessity for the uniform
designation of all equipment, plant and sections of
plant which go to made up an installation and then
state the requirements for a classification system
which will satisfy this need. A system which has been
evolved for both the mechanical and electrical equip-
ment of thermal power stations is described. The
possibilities for further extension of the system and
practical experience with its application are aiso
briefly described.

1. The necessity for a uniform classification system

In the design, construction and operation of any technical
installation it is necessary to have a system of classification
which permits the individual items and sections of the plant to
be clearly designated in all drawings and literature and for
operation of the station. In the case of complex instailations
such as power stations, the mechanical and electrical sldes
are so closely interwoven that the classification system must be
suitable for both,

These are the reasons why the design departments of three
major manufacturers agreed to evolve the present classification
system which gives uniform designations for all ptant in a ther-
mal power station and replaces the diftering systems which had
previously been used for various sections of the Installations.

The classification system is applied to the multifarious parts
of a power station in a logigal sequence and so permits a
readier understanding of the plant and facilitates design, order-
ing, preparation of construction data, erection, commissioning,
operation, maintenance and fauit finding. The system enables
the same designation to be given to the same pieces of plant
in all drawings and literature — regardiess of the company,
department or factory from which they originated. It is the re-
sponsibility of the company having overal! project leadership, or
of the consulting engineers, to advise the departments respon-
sible for the individual parts of the plant of the appropriate
classification groups within the framework of the total system
and aiso to ensure that the classification system is being prop-
erly applied throughout the entire contract.

The uniform application of the classification system to all new
installations by manufacturer and operator will permit rationali-
sation in design and operation, through the use of data process-
ing equipment for example, which will save both time and eX-
pense. .

2. Requirements for a uniform classification system

A satisfactory classification system must comply with the follow-

ing requirements:

— it must be clear;
the designation of an item must appear only once in the
whole plant;

— It must be easy to remember;

= it must be built up uniformly for each section of the power
station;

— it must be easily understood;

— it must be possible to give similar items in different power
stations the same designation;

— it should bhe generally applicable:

" The authors are in the power station departments of Messrs, Brown,
Boveri & Cie. AG, Siemens AG and AEG-Telefunken.
On April 1, 1969 the power station departments of Massrs. Siemens AG
and AEG-Telefunken were merged to form Kraftwerk Union AG.

— all possible items and combinations should be catered for
with sufficient reserve for those which could not be foreseen;
— it must be suitable for use with electronic data processing;
— it must allow the various component manufacturers an ade-

quate degree of freedom:

the manufacturers of the various items and sections of the
Installation must have sufficient freedom to designate their
components themselves; it must be possible to give items
their final designation even when the details of the whole
installation have not been finally settled;

—~ it must be flexible;
since the functional area boundaries vary from case to case,

the system must be capable of being modified to suit the
requirements.

The present system satisfles ail above reguirements for the
classification of plant and equipment in thermal power stations.
Itis based on the DIN 40718, Annexe 1 system and incorporates
the recommendations of the International Elsctrical Commis-
slon, the Instrument Society of America and the British Stand-
ards Institution, Designations of the same basic composition

can also be used for hydroelectric power stations and trans-
former stations,

3. Basic compuosition of the designations

The designations*tor all items are built up in the same manner.
Thgy are comprised of numerals, letters and special signs
which can be handled by electronic data processing equip-

* ment. Each designation is divided into sections which are given

an ordinal number. Each ordinal Section relates to a particular
characteristic of the item in question.

Ordinal section: 0 1 2 3 4
Designation: N AA NN A | NNN

N is a numeric character, arabic numeral
A s an alpha character, latin capital letter

As will be explained later, ordinal section ¢ may be omitted or,
in the case of slectrical equipment, the designation may end at

ordinal section 2 or 3. It is not necessary to insert the lsading
zeros in ordinal sections 2 and 4,

Examples:

Theoretically complete Normal method of

designation writing designation
N [AA[NNT A [ NN N | AA [ NN| A TNNN
1 |RP] 10| b | 021 RP| 10| D | 21
1 |HA| 03| B [ 014 HA| 3] B 14
0 |BA| 02| o [ ooo BA| 2|

The make-up of the designation, particufarly- the sole occur-
rence of double Ietters at ordinal section 1, ensures that it is
always clear which ordinal sections have been written even
when the designation js not complete.

| N JAa[NNT A TNNN]

The zero ordinal section indicates the number of the power

station unit. |tems of equipment not associated with any partic-
ular unit are prefixed zero.

|
|




Table 1. Designation of plant groups
| N [AA|NN] A [ NN

Ordinal section 1, 1st letter

Electrical plant

A High-voitage distribution systems and system transformers

B High-voltage auxiliary supply systems and auxiliary trans-
formers

C  Llow-voltage auxiliary supply systems — normal system
main distribution boards and auxiliary transformers

D Low-voltage auxiliary supply systems — normal system
subdistribution boards

E  Direct-current and emergency generating plant and distri-
bution boards

F

G Contro! rooms and local control stations

H  Open-loop control, alarm and protection system boards
and cubicles

J Closed-loop control and measuring system boards and
cubicles

K Subdistributors

L Marshalling racks

M Communications equipment

Mechanical plant

N  Bollers

P Fuel handling (PA to PK);

Fuel element handling, transport and storage (PL to PZ)
Gas turbine plant

Water/steam system

Steam turbine and generator

Reactor auxiliaries

Conventional auxiliaries

Circulating water system

Reactor contalnment and internals, radiation monitoring
Nuclear steam generator

N<Xs<cHuwin

The ordinal section can be omitted completely when the power
station has only one unit. In the case of power stations with
several units, the drawings and data are normally clearly re-
lated to a particular unit. In this case, therefore, the zero ordinal
section can be omitted. On the other hand, however, it will still
be required in the case of slectrical circuit diagrams for the in-
terconnections between two units or in similar circumstances.

| N | Aa[NNT A TNNN]

The various plant groups of the power station are designated
in ordinal section 1. The first letter is a broad indication of the
part of the plant involved. Letters A to M refer to electrical
equipment and letters N to Z refer to mechanical equipment
(see Table 1). The second letter provides a more precise iden-
tification of the piece of plant involved and this will be explain-
ed below.

4. Designation of mechanical plant

The composition of the designation and the meaning of the
individual ordinal sections are shown in Table 2.

41 Ordinal section 1 ] N [AA[NN| A [NNN]

In defining the lines of division between the various sections
of mechanical plant, those items which together fulfill a com-
mon function are usually grouped together in ordinal section 1.
Examples are:

NK  Lighting-up equipment

NM Ol firing equipment
In the case of other groups of plant on the other hand, it is
better to make the divisions from a purely constructional stand-
point, e.g. as with the turbine:

SA  Turbine casings

SB Turbine bearings
It is also possible to group items according to functional areas,
e.g. in the feedwater system:

RL  Feedwater transfer from suction line to boiler inlet

Table2. Designation of mechanical plant

o] 1] 2 [s] 4]

General composition f N~ AA l NN !A 'NNN’

Ordinal section

Example

No. of unit
Unit 1

[1] AL 2 ’WS' 7 ]
|

Plant group or main

group
Water/steam system R

Plant item or functional
area
Feedwater transfer RL

Subgroup or parallei
set
Feed pump 2

Type of machine or
equipment
Solenoid valve S

Consecutive number of
machine or equipment
No.7

Finally, the limits of a group can also be defined so that they
fall in line with the normal scope of delivery of the manufac-
turers. This provides the easiest means of fulfilling the require-
ments that the manufacturer should be able to dstermine the
designations of individual items within his particular group or
groups himself.
Annexe 2 gives designations for those items of plant which are
found in all power stations. Sufficient spare designations
remain for those items of piant found in only some power sta-
tions. Wherever possible, the boundaries between the various
functional groups or plant groups are drawn so that they agree
with the manufacturer's scope of delivery. In the cases where
this is not possible the divisions are made according to which-
ever of the following provides the most practical solution:

functional relationship,

construction or

scope of delivery.
Any aiterations to the divisions between the groups must be
determined by the mechanical project leader very early at
the beginning of design and made known to all concerned.

[ N TAATNN] A [N ]

Ordinal section 2 provides a further subdivision into subgroups,
parallel plant or trains or a further subdivision of the section
of plant. Again there are a variety of possible arrangements.

42 Ordinal section 2

In the case of feadwater transfer RL, for example, it is logical

to divide into parallel trains at this point,
With the turbine it Is again the construction which determines
the method of designation. Thus for example, the first turbine
casing is SA 1, the second SA 2, etc. The procedure is similar
with the turbine bearings SB and they are designated SB1,
SB 2, etc. (Fig. 1). In the case of the turbine oil system, on the
other hand, the functional groups are divided into related sub-
groups. The designations should be given relatively freely and
also varied to suit the particular function as closely as possible.
Ordinal section 2 may also be used for a further main divislon.
For example, in the case of a cross-compound turbine (two
main turbines in one unit) the equipment for the two main tur-
bines may be differentiated by means of ordinal section 2, thus:

SA 11 First turbine casing of first turbine.

SA 21 First turbine casing of second turbine.




~ w o~
Ol [er |||
[ZH 2N R %]

Fig.1 Division of plant groups SA to SC

SC1 Pressure oil SC 4 Trip oil

SC 2 Secondary ail SC 5 Testing oil

SC 38 Starting oil SC 6 Bypass contro! oil

[ N Jaa NN A [NNN]
The letter in ordinal section 3 (Table 3) denotes the type of
machine, set, drive or measuring point transducer. The letters
were selected using the pertinent British and American regula-
tions and taking into account the letters which are already in
common use in Germany.

Letters are given to items of automatic control equipment such
as interlocks, control and protective devices and functional
group controls which are directly related to mechanical sections
of the installation.

43. Ordinal section 3

Table3. Designation for type of machine and
equipment

Ordinal section 3 | N [AA[NN] A JNNN]

A Analytical measurement (chemical analysis, pH value,
conductivity, viscosity)

Tanks, vessels, heat exchangers

Spare, e.g. closed-loop control system

Prime mover and driven machine (e.g. method of handling,
such as pumps, fans, compressors, lifting equipment, lifts
including the method of drive, such as electric motor,
diesel engine, turbine and motor generator sets, but not
actuators, see S)

Measurement of elgctrical quantities (current, voltage,
frequency, power, etc.)

Flow and quantity measurement

gQow

m

.Spare, e.g. protection system

Level measurement

Miscellaneous measurement (e.g. humidity — incl. water
detection, leak testing — television)

Pressure (incl. pressure difference, tension, etc.)

Radiation measurement

Valves, positioning devices with actuator, also manually
operated complete with position measurement
Temperature measurement

Signal processing from interlock or automatic systems
(e.g. common signal formation, time-run signal, fault log)
Vibration and expansion measurement

MIUOHTVZ ZrxXexemn

Neutron flux measurement
Speed measurement
Piping fittings

N<X=s< cH

44 Ordinalsection4 | N [AA[NN| A [NNN]
The individual drives, sets and measuring polnts within the
subgroup are now numbered consecutively in ordinal section 4,
Thus, SB 2T 2 is the second temperature measuring point of
bearing pedestal 8B 2. This method has the advantage that
identical measuring points on identical bearing pedestals re-
celve identical designations. Thus, one drawing is sufficient for
all identical bearing pedestals and the drawing— in this case —
would simply be marked T 2. Hence, the supplier of a part of
the installation can straightaway mark in his measuring points
without knowing the designation of the related section of the
installation, i.e. ordinal secfions 1 and 2. When the project
leader subsequently determines the designation of the related
plant, the supplier can add this to his initial designation.

Sometimes it is sufficient to give ordinal sections 1 and 2 only

once on the drawing. The case is similar with standard draw- -

ings where it is initially possible to work with ordinal sections 3
and 4 only. In the case of standardised plant with modifications
to the standard equipment, it can be useful, for example, to give
numbers to all measuring points in the standard design from
the outset. Then in the event of a measuring point not being
used in a particular application this will simply result in a blank
space in the list of equipment for the installation which, how-
ever, can be taken into account,

The method of applying designations to a plant section is ex-
plained in Fig. 2 with the help of a simplitied piping diagram for
plant group RL feedwater transfer. The diagram shows the
feedwater piping, h.p. feed heaters and part of the adjacent
plant group from the condensate line via the deaerator and
feedwater tank up to the boiler fittings. The boundaries between
the plant groups are shown with dotted lines.

The feed heaters are related to the appropriate turbine ektrac-
tion. Thus the deaerator and feedwater tank belong to I.p. ex-

tractlon RH 5 and the h.p. feed heater to h.p. extractions RF 6 -

and RF 7. The allocation of the h.p. extractions to the two feed-
water trains RL 4 and RL & is shown by the combination of
numbers at ordinal section 2. For example, RF 64 is the branch
from extraction RF 6 to feedwater train RL 4.

The numbering given to the parallel feedwater trains RL 1 to
RL 7 in Fig. 2 represents only one of several possibilities. If
when enumerating the two feed heater trains and the two boiler
inlet trains it was required o use numbers 1 and 2 but at the
same time exclude the relation of, say, fesd heater trains RL 1
and RL 2 to the feed pump trains RL 1 and RL 2, which in terms
of function does not in fact exist, then this would be possible
by using two-figure numbers as follows:

Feed pump trains RL 11, RL 12, RL 13

Feed heater trains RL 21, RlL. 22
Boiler trains AL 31, RL 32
Common line RL 10
Injection branch RL 40.

In Fig. 2 some, but not ail, valves and measuring points are
marked to show how the designation of this plant section Is
carried out.

. 5. Designation of electrical plant and measurement and

control devices

In general, those electrical items of plant and devices which
are closely related to a particular mechanical section of the
installation and which functionally are closely linked with them
are given the same designation as the mechanical section of
the plant up to ordinal section 2 as described above. Electrical
equipment, on the other hand, which is of a general and super-
ordinated type is given the designating letters for ordinat sec-
tion 1 from Table 1.

The subdivision of the electrical equipment into plant groups
is given in Annexe 1. ‘

| N [AA[NNT A [NNN]

Ordinal section 1 is subdivided in a similar manner to the
mechanical equipment designation according to function,

e.g. AT Distribution transfarmers,
EY Emergency diesel generator sets.

or according to design features,

e.g. GA Control room consoles,
JS Power supply boards and cubicles for measurement
and closed-loop control,

It is also possible to differentiate between various parts of the
plant of the same voitage by means of ordinal section 1,

e.g. BA 6kVunit auxiliary supply, half bus 1.
BB 6 kVunit auxiliary supply, half bus 2,

Subdivislon according to scope of supply is also possibls,

e.g. KA to KM Subdistribution boards for open-loop control,
alarm and protection,

KN to KZ Subdistribution boards for measurement and
closed-loop control.

| N [AA[NN] A TNNN]

Ordinal section 2 indicates the number of the switchgear
panel, the cell, the switchboard or the cublcle,




F5 [ R
RF64 :
L-*—[ RFBLBI

R

RF7 RLLT RP7553
RF74 RP7582
L RF7481 S5
RP75
~IRLAT?
ALO RLESZ
I RLOTZ

RLOSZ; RLDS1 I—J><><}—-
/

RLG| RL7 RL1T RL13 [RL1L X AL14$1

RL14ZY
RL14S2
RLT4S3]

it REGSI J RL14SE
NA Voo iy LIRS, .. %
Boiler Boiler
inlet injections

e.g. AB 10 380 kV system, panel 10,
BB 13 6 kV system, half bus 2, cell 13,
HF 4 Alarm system cubicle 4. ¥

Further details of the composition and application of the desig-
nations for switchgear are given elsewhere.

6. Application of the classification system at the planning stage

The description of the system so far has shown how the desig-
nation is composed and also given a rough framework within
which the installation may be classified into groups. The sug-
gested classification system will only be fully effective if it Is
properly and intelligently applied by all concerned.

At the commencement of planning, the project leaders for the

- mechanical and electrical equipment must adapt the framework
of the designation given in Annexes 1 and 2. Plant not included
in a particular project must be deleted and any plant which will
be part of the installation in question but which is not already
included in the designation framework must be inserted. The
divisions between the individual sections of the plant or between
functional areas must be modified when the scope of any par-
ticular supplies makes this necessary.

Thus, a group designation for ordinal section 1 according to
the example of Annexes 1 and 2 is obtained. This information
is then distributed to all concerned. In some sections of the
plant it is advantageous for the project leader to also determine
ordinal section 2 at the outset, e.g. the division of the feed
_heaters into RF 7 (h.p. feed heater from extraction 7), RF6,BF 5
and RF 2 (Lp. feed heater from extraction 2), as already ex-
plained in Fig, 2.

In other cases it is better to leave the divisions of ordinal sec-
tion 2 to-the manufacturers.

Examples: Designation of the turbine casings,
Designation of the sections of switchgear.

Fig.2 Plant group RL feedwater transfer; piping system
diagram with examples of equipment designation

Plant group RL Feedwater transfer
Subgroup RLO Common main line
RL11to 7 Trains of the main line
RL10 Branch Injection line
RL 11 to 14 Injection line trains
Plant group RM Main condensate transfer
Plant group RP H.P. secondary condensate transfer
Subgroup RP 76 Drain from feed heating stage RF 75
Plant group RF H.P. extractions (incl. feed heaters)
Subgroups RF 8, 7 Extractions 6, 7 resp.
RF 64, 65 Division of RF 6 to trains RL 4 and
§ resp.
RF 74,75 Division of RF 7 to train RL 4 and 5
resp.
Plant group RH L.P. extractions
Subgroup RH& Extraction § incl. deaerator and feed-
water tank
Plant group NA Boiler — h.p. section

Equipment designations (ordinal section 3)

B Tank, vessel

D Set (in this case: feed pump)

S Actuator, valve

Z Piping fitting (in this case: strainer in RL 14)

F,L,P,T Measurements

Ordinal sections 3 and 4 for each individual section of the in-
stallation may now be determined by the appropriate person in
charge completely independently of the remainder of the plant.
The rules for application of the system must be followed and
care taken to ensure that no duplication occurs. The project
leader should maintain a check on the system to ensure that
the rules are followed.

The designations can also be used for itemising In lists of
equipment and for order forms, dispatch notes and invoices.
The equipment Itself is also marked with the designation for
identification,

7. Extending the system and its application

The system described so far gives each individual plant, sec-
tion of plant and piece of equipment an unambiguous desig-
nation which defines it within the overall instaliation. In addi-
tion to this, it is logical to use the system &s a basis for arriving
at further designations useful in the general work of the project,
The following paragraphs give Information on this aspect,

71 Drawing numbers

It is possible to number the drawings using the same desig-
nation system used for the items of plant concerned in the
drawings. This will facilitate the interrelationship between
equipment and drawings. Designations for documents are com-
posed of the designation for the section of plant concerned,
an indication of the type of drawing and a consecutive number.
Thus, for example, RL 2 D 2/S 2 would be the designation for
the number 2 circuit diagram (S). The solidus indicates that it
is a drawing designation.

Again in order that a clear and logical system Is achieved, a
serles of instructions for the classification of the varjous types
of drawings will be necessary and these will be given else-
where.




72 Designationfortype of measuring point

In English-speaking countries and in the chemical industry it is
usual to add an indication as to the type of application (indica-
tion, control, etc.) to the designations for measuring points,
This procedure Is also possible with the system described
here where-a special character is inserted after ordinal section 4
and followed by a letter:

RL2T2,A C R
' Recording
~——-— Control
— Alarm

One disadvantage of this arrangement is that the overall desig-

nation becomes very long when a measuring point has a num- -

ber of applications and aiso a great number of alterations have
to be made in the drawings, etc. every time a change in the
application of a measuring point is made during the develop-
ment of the project. Therefore, it seems to be a practical solu-
tion only to include the application of the measuring points in
the designations in the list of measuring points,

73 Designation of mechanical equipment

With mechanical equipment it can be very useful to Include
more information in the designation about the particular piece
of equipment. A good example of this are the many thousands
of fittings in a power station unit. All fittings, including the
manually operated ones, can easily be given a designation
related to the section of plant, set or piping system. Further-
more, additional information such as the complete contents of
the usual list of fittings (pressure, nominal size, ends, type,
manufacturer, erector, actuator, position indication, etc.) can be
coded if required and added to the designation of the fittings
after ordinal section 4, When this has been done, the possibility
presents Itself of using data processing equipment to assemble
data required during the course of planning and erection, e.g.
ordering, erection schedules, etc.

The list of fittings is only one example of the many possibilities
offered by consistent application of the suggested classifica-
tion system.

74 Designations for the civil engineering
side

During the course of the discussions which preceded the devel-
opment of this classification system, the wish was expressed
to take this opportunity of selecting a system which also permit-
ted the designation of civil engineering items such as buiidings,
spaces, levels, columns, etc. The discussions on this aspect
have not yet reached a stage where any useful report can be
made.

8. Experience so far

The classification system described in this article has devel-
oped step by step from the practical application of DIN 40719
during the last few years. It was first generally applied on
the heavy current side. The increasing amount of automatic
equipment in modern thermal power stations made it abso-
lutely essential to find a uniform classification system for the
whole power station which would permit both electrical and
mechanical engineers to identifiy their items of equlpment
accurately.

This system has been used successfully on a number of pro-
jects, among them the Obrigheim nuclear power station and
the Niederaussem thermal power station. It has proved to be
of great value in the planning, development, commissioning and
operation of the extensive and complicated systems. Practical
experience showed that personnel quickly became conversant
with the system and the use of longhand descriptions was
largely dropped. Mistakes in the interchange of information
was eliminated completely by the use of proper care in the
application of the system.

Naturally the success and benefits of the system will be all the

greater the more the various manufacturers begin to apply it

to their own products.




Annexe 1
Group designationforelectrical plant

A High-voltage distribution systems and system
transformers

AA

AB

AC 380 kV system
AD | 220 kV system
AE 110 kV system
AF 60(50) KV system
AG 45 kV system
AH 30 kV system
AJ 20 kV system
AK 10 KV system
AL 6 KV system

AP  Generator leads and generator foundation cells

AT  Transformers (unit transformer)

G Control rooms and local controt stations

GA  Control room consoles
GB  Control room boards

GD  Control room desk

GE  Electrical control room consoles
GF Electrical control room boards
GG  System control room consoles
GH  System control room boards

GS Local control stands and control boards

High-voltage auxiliary supply systems and
auxiliary transformers

H.V. unit auxiliary system, half bus 1
H.V. unit auxiliary system, half bus 2

Other main distribution boards (e.g. arranged
according to voltage 10 kV, 5 kV)

H.V. start-up plant, half bus 1
H.V. start-up plant, half bus 2

H.V. auxiliary transformers (unit or start-up)
H.V. emergency piant (diesel), half bus 1
H.V. emergency plant (diesel), half bus 2

Open-loop control, alarm and protection system boards
and cublicles

Open-ioop control cubicles, e.g. individual control,
interlocking, group control

Alarm cubicles

Cubicles for alarm printer, etc.

Protection system cubicles or panels (for generators,
motors, transformers)

Other cubicles and boards, possibly separate
designation for start-up plant or system sections

Power supply boards and cubicles
Meter panels

Process computer cubicles if not under JW, JX, JY




Low-voitage auxiliary supply systems, normal system
main distribution boards and auxiliary transformers

L.V. main distribution board, section 1 (with coupler)
L.V. main distribution board, section 2

Other main distribution boards arranged according
to rated voltage and system, e.g. 600 V and 380 V

L.V. main distribution board, general, section 1
L.V. main distribution board, general, section 2
L.V. main distribution board, lighting, section 1
L.V, main distribution board, lighting, section 2

L.V. transformers

Closed-loop control and measuring system boards and
cubicles

Closed-loop control cublcles

Turboset cubicles
Generator voltage regulator cubicle
)

Other closed-loop cubicles, e.g. in other buildings

Measuring system cubicles

Power supply boards and cubicles

Process computer cubicles if not under HW, HX, HY

D

Low-voltage auxiliary supply systems, normal system
subdistribution boards

Arrangement according to plant

Subdistributors

Normally for open-loop control, alarm, protection;
arrangement according to plant

Normally for closed-loop control and measurement;
arrangement according to plant

|




Direct-current and emergency generating plant and
distribution boards

220 (110) V d.c. distribution board, section 1
220 (110) V d.c. distribution board, section 2
220 V batteries and chargers

1st extra low-voltage (e.g. 60 V, 48 V) arrangement
as for EA, EB, EC

2nd extra low-voitage (e.g. 24 V, 12 V) arrangement
as for EA, EB, EC

Secure-supply distribution boards

M.G. sets or inverters for EM

Diesel generator main distribution board, section 1
Diesel generator main distribution board, section 2

Emergency diese! generator sets
Aviation obstruction lighting systems

Marshalling racks

Normally for open-loop control, alarm, protection;
arrangement according to plant

Marshalling rack, 220 V section

Normally for closed-loop control and measurement;
arrangement according to plant

Marshalling rack, 220 V section

Spare

Communications equipment

Telephone system (PABX)
Two-way intercom system

Loudspeaker system (alarm, paging)
Visual paging system

Fire alarm system

Master clock system

Remote contro!l system
Remote measuring system
Remote metering system
HF telephone system




Annexe 2

Groupdesignation for mechanical plant

N

Bollers

H.P. section
Circulation system / auxiliary start-up lines

Drains and vents

Reheat

Second reheat

Air supply

Flue gas air heater

Separately-heated air heater

Lighting-up equipment*

Coal-firing equipment, mill air, vapour dust extraction
Qil-firing equipment

Gas-firing equipment

Reserved for other forms of firing, e.g. refuse incineration
Flue gas cleaning

Flue gas extraction

Flue gas recirculation

Fly ash return

Ash and slag removal and transport
Heating surface cleaning

* Includes lighting-up fans and ignition transformers

Gas turbine plant

Turbine bearings
Turbine bearings

Oil system
Combustion chamber
Air compressor

Air heater

Starter
lgnition system

Oil burning
Gas burning

Boundaries of functional areas

Boiler inlet header to b.p. outlet beader

Connections on separator drum to end of circulation line /
auxiliary start-up lines

Connecting stubs to ontlet from heater/funnel

Boiler inlet beader to boiler outlet header

Boiler inlet header to boiler outlet beader

Air inlets in suction duct to furnace (not incl, air heaters)
Air beater inlet to air heater outler

Air heater inlet to air beater ontlet

Equipment associated with unit

Separator inlet t0 separator ontlet
Furnace to chimney outlet
(not incl. air heaters or flue gas cleaning)

Equipment associated with unit

Soot blowers, shot cleaning, boiler washing, air beater washing




R

Fuel handling (PA to PK), fuel slement handling,
transport and storage (PL to PZ)

Coal unloading and storage
Coal preparation and transport

Qilunloading and storage
Oil transport and distribution

Gas reception

Charging machine, fuel pit bridge
Erection equipment

New fuel element storage equipment
Fuel element testing equipment
Lining for fuel pit and store

Internals in‘fuel pit and store

Vehicles and containers for fus| element transport

Tools and devices

Water/steam system

Initial steam line, h.p. bypass

Hot rehoat line, 1.p. bypass

Cold reheat line

Spare for second reheat

Spare for second reheat

H.P. extractions

L.P. extractions (RH1 = lowest extraction)
Drain from start-up flash tank

Feedwater transfer

Main condensate transfer {condensing system sce SD)

Auxiliary condensate transfer/drain (L.p. feed heater)
Auxiliary condensate transfor/drain (h.p. feed heater)
Auxiliary steam equipment

Piping drains (when not included in other groups)
Drain and return systems

Bled steam turbine condensate transfer

Scope of systems

Up to discharge into boiler bunker

Incl, heating
Incl. heating

Incl. heating

Explanatory note on
P and N:

In the case of coal supply, group PB ends with the
discharge chute over the boiler bunker. Equipment on
bunkers such as measuring and agitating devices and

delivery to the mills is included in NL coal-firing equipment,

Group NM oil-firing equipment begins after
a point which is clearly related either to a
boiler.

In the case of gas firing,
station together with the

PE oil transpo

h.p. reducing station and the su

lines to the various units. Group NN gas-firing equipment
begins at the inlet to the l.p. reducing station or the regulating

station before the boilers.

Boundaries of functional areas

Boiler outler 10 emergency stop valve [ after bypass valve |
after safety valve

Boiler outlet to emergency stop valve [ after bypass valve /
after safety valve

Exbaust from b.p. cylinder I check valves / after h.p. bypés: to

boiler inlet header (not incl, brandhes, these incl. in RF)

Extraction fitting to and including feed beater

Extraction fitting I Lp. cylinder to and including feed heater
deaerator / feedwater tank

From feedwater suction line, feed pumps, discharge line to boiler

inlet header / b.p. injection points
From main condensate bump suction line to deaerator inlet
(not incl. condensare demineralisation and filtering)

Ountlet from auxiliary boiler / after reducing station /
external supply feed point to load

From condensate bump suction line to connection on RM/SD

»Boundaries of functional areas” between

particular unit or

group PG includes the gas reception

coal
the
the

rt at

pply’

/

|
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|
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Steam turbine and generator

Turbine casing

Turbine bearings

Qil system

Condensing system (not incl. condensate transfer,
see RM)

Governing and protection equipment
Bypass

Gland steam system

Drain system

Control tluid system

Compressed air system

Gearing

Shared equipment for turbine and generator
Generator (stator, rotor and cooling systems)
Generator bearings

Exciter (incl. cooling system)

Water supply (direct water cooling incl. secondary
circult)

Hydrogen supply

Sealing oil system

Spare

Reactor auxiliaries

Volumetric flow control

Coolant purification

Nuclear intermediate cooling system : ‘
Fuel pit cooling system e ,
\

Residual heat removal system, no-load cooling
Safety injection system

:
Ventilation plant in controlled area [
|

Plant ancillary equipment

Liquid radioactive waste treatment
Gaseous radioactive waste treatment [
Solid radioactive waste treatment
Sparo, e.g. for decontamination plant ii
Sampling |

I
Plant drainage and ventilation i {
Building drainage . !

Reactor containment and internals, radiation monitoring

Steel containment shel|
Material lock
Personnel lock
Emergency air-lock

Pipe penctrations
Cable penetrations ’
Equipment in building

Monitoring of internal spaces
Monitoring of personnel
Monitoring of surroundings

e



Conventional auxillaries

Demineralisation, make-up water treatment
Condensate demineralisation and filtering
Other water treatment and filtering
(excluding circulating water)

Dosing equipment

Service water and fire-fighting water supply and system
Drinking water supply and system

Building drainage, waste water plant, oil separators
District heating system

District heating (primary piant)

Process steam incl. condensate return

Hoists and lifts

Workshops, stores, laboratories

Compressed air supply

Slag and ash transport (not related to units)
Auxiliary boiler plant

Air conditioning plant

Heating and ventilating plant

Fire and gas protection equipment

(except fire-fighting water supply, see UJ)

Drives for roller doors, windows, etc.

Nuclear steam generator

Primary circuit

Vessel

Thermal and neutron shield

Nuclear internals
Loading, shielding and poisoning internal equipment

Hoisting and erecting equipment
Fuel element (fuel element arrangement)
Neutron source

Nuclear instrumentation

Control rods

Tools, equipment

Circulating water system

Circulating water treatment (mechanical)
Main circulating water system

(not incl. condenser, see SD)

Closed cooling systems

Auxiliary circulating water system
Closed auxiliary cooling systems

Chemical circulating water treatment and aeration

Spare

e ]
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This article is based on the article “Classification System Equipment for Plant and in Thermal Power
Stations" written by the same authors and explains the application of the classification system for the
electrical plant involved. The paper also deals with the designations used for equipment, circuit dia-

grams, and cables.

1. Designations for electrical, measuring, and control equipment

The article “Classification System Equipment for Plant and in
Thermal Power Stations“!) presents the basic pattern and
application of the classification system. The purpose of this
article is to deal more with the problems concerning the elec-
trical equipment.

As indicated earlier, the electrical equipment permanently
associated and operating with a mechanical plece of equipment
is always given the designation of the mechanical equipment,
up to ordinal section 2. Electrical equipment of a general and
primary nature is designated with electrical-category letters of
ordinal section 1.

A breakdown of the electrical equipment into groups is shown
in Appendix 2 of the “System description“1).

[N ] Aa] NN A ]nNN]
“In & manner similar to the designations used for mechanical
equipments, ordinal section 1 makes a distinction as to function,
e.g. AT distribution transformers,
EY Emergency diesel generating sets,

or as to design criteria,
e.g. GA Control room consoles,
J§ Power supply boards and cubicles for measuring and
control systems

Under ordinal section 1, it is also possible to distinguish between
equipment operating on the same voltage,
6.9. BA 6 kV unit auxiliary system, half bus 1,

BB 6 kV unit auxiliary system, half bus 2.

A distinction may also be made according to scope of supply,

e9. KA...KM Subdistribution boards for open-loop control,
alarm and protection
KN...KZ Subdistribution boards for measurement and

closed-loop control. E

N[ Aa [ NNT aNNN]

Ordinal section 2 indicates the numbers of the switchgear
panel, cubicle, switchboard, and cabinet,
e.g. AB 10 380 kV system, panel 10,

BB 13 6 KV system, half bus 2, cell 13,

HF 4  Alarm system cubicle 4.

Ordinal sections 3 and 4 are used for further sub-classitication
of identical items of a group. With the examples just given,

* The authors are in the power station departments of Brown, Boveri
& Cle. AG, Siemens AG and AEG-Telefunken, respectively.

1) See “Classification System for Plant and Equipment", translation of a
reprint of an article by the same authors from Elektrizitdtswirtschaft,
Vol, 68 (1969) No. 6, pp. 181 to 192,

On April 1, 1969, the power station departments of AEG-Telefunken and
Siemens AG were merged to form the Kraftwark Union AG.

there is no need for such sub-classification; the designation
then ends with ordinal section 2.

[N AT NNTANNN]
Low-voltage switchgear permits the arrangement of several

outgoing feeders in a single panel: these are designated by
ordinal section 3 (Fig. 1}:

e.g. CA 13D Main Lv. distribution board, section 1,
panel 13, feeder D. :

Ordinal section 4 is not required here.

| N | Aa [ NN AT NNN]

Fig. 1 Designation used for l.v, switchboard
(BBC photo)




Fig. 2 Designation of alarm cubicle
(Siemens photo)

Ordinal sections 3 and 4 are frequently given the character of
Coordinates. This practice is gaining in importance primarily
with cubicles accommodating electronic sub-assemblies. Nor-

‘mally, these cubicles have several tlers and various positions

within the tiers, which for the most.part are already provided
with designations by the manufacturers (Fig. 2). The general
practice is to use letters for tiers and numbers for positions.
This is illustrated by the following example of a designation:

HF3B4 Alarm cubicle 3, second tier (B), position 4, or, with a
control cubicle (Fig. 3); HA11C11 Control cubicle 1, third tier
{C), cable plug, position 11.

2. Designations of electrical equipment and In circuit diagrams

Each piece of electrical equipment has a particular function and
is arranged at a particular location. Gircuit dlagrams should
show both function and location. A distinction is therefore
made between “Function designation" and "Location desig-
natlon*,

The groups for electrical, measuring, and control equipment
in Appendix 2 are arranged by design criteria), thus readily
indicating the location of a plece of equipment. For the elec-
trical engineer, the mechanical-equipment designation de-
scribed in the above-mentloned article!) Is also a location desig-
nation whose composition tells him exactly where the equip-
ment in question is located.

In the planning stage, the location of numerous pieces of electri-
cal equipment is not yet known, making it impossible to assign
location designations to these In advance. Moreover, it is quite
likely that the location designation (e.g. the coordinates of a
plug-in unit) may have to be changed several times during the
planning stage. For this reason, a function designation is as-
signed to the electrical equipment. The function is determined
at the beginning of the planning stage and is permanent even
if the location is changed. It clearly designates and assigns

2

equipment in schematic diagrams used for planning purposes
and in the plant itself, e.g. in a switchgear cell, in the planning
stage and during operation, it is the basic designation of a

Table 1. Designation of electrical and
mechanical plant

Appara-

Plant designation tus des-

Ignation

Ordinal section ol 1]27as[ 4 [5] 6

General composition lN’AA NN A|NNN|A|NN
Examples

a) Electrical plant item 1 BA' 11 ‘.. ——Tal 4

b) Switching device for drive | 1

¢) Measurement in
mechanical plant 1

No. of unit (only required
it more than one unlt,

for interconnected units) —
Unit 1

Plant group or main group

a) H.V. auxiliary supply
system B

b) Boiler N

c) Water-steam system R

Plant item or functional

area

8) 6kV switchgear BA

b) Coal firing system NL

c) Feedwater transfer
RL

Subgroup or parallel
branch or train

a) Cubicle 11

b) Tier 1, burner 2
c) Train 2

Type of equipment, or

measuring or control

circuit

a) None

b) Solenoid valve 8

c) Temperature
measurement T

Consecutive number of
equipment, or of measur-|—— — |
ing or control circuit

Type of apparatus

a) Circuit breaker a
b) Power contactor ¢
¢) Transducer f

Consecutive number of

electrical apparatus




piece of equipment. The function designations is made up as
follows:

Ordinal o123 4 “ 5 |6
Function designation N t AA| NN A { NNN ]l A | NN
Plant designation _
Apparatus designation ——

The plant designation is entered in the title block of a schematic
diagram and normally applies for all apparatus on that dia-
gram. Apparatus or items of equipment serving another func-
tional area are marked by their complete function designation,
The circuit diagrams involved should be arranged in such a
way that a diagrams shows only one function, e.g. a drive, a
measuring or control circuit.

The use of individual circuit diagrams corresponds to arrang-
ing the entire installation by functional areas, functional groups
and subgroups. An example is given in Fig. 4. The plant desig-
nation is derived from the designation of the mechanical or
electrical equipment performing the dominant function.

With drives and measuring points of the mechanical plant, the
mechanical function is always the dominant one. The electrical
equipment which, for example, is used for operating the feed
pump- RL1D1 is thus given the designation of the feed pump
and not that of the associated switchgear unit, as was formerly
practiced.

If the drawings (e.g. schematic diagrams) are filed according
to these designations, the resulting arrangement will be that
required for functional tests.

The electrical plant Itself may also have a dominant function,
such as network switchgear, transformers, incoming feeders,
bus coupler ties and metering cells (Table 1 and Fig. 4). For
subdividing into individual circuit diagrams and determining
the dominant plant item, the following rules are proposed:

—H. V. transformers are functionally independent and are
shown in a separate connection diagram,
They are not assigned to the connection diagram of the high
or low side (BT1 in Fig. 4).

Fig. 4

HA 1
48..45.,,,60 .38 cuerrurrereerern20.416..06. .11

Fig. 3 Designation of control cubicle
(AEG photo)

— L. V. transformers are assigned to the high-side switchgear in
connection diagrams. The transformer has the dominant
function; the connection diagram and all equipment are
given the plant designation of the transformer (CT2).

~ With incoming feeders or branch circuits in main switchgear,
the switchgear assumes the dominant function and deter-
mines the designation (BA1, CA3, DE1).

— Branch circuits to motors and other mechanical equipment
follow the designation of the dominant mechanical function
(RL1D1, RL1D2). i

Circuit diagram divided
into functional areas

i
|
|
|
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Location Apparatus Terminal
i desigretion

el []

e e e e e e e e
il M e
(oo |
l .
on w) |

{ag W2
[F— .

ka1 2

1

al 2

N-220V

Fig. 5 Example of a schematic diagram

— If a drive is fed from two switchgear cells, the same mechani-
cal plant designation (TJ1D1) applies for both switchgear
cells.

Determining the plant designation for extensive control circuits
presents some dilficulties in that there is no clear-cut assign-
ment to a drive or to a measuring point. An excellent expedient
is the use of a superordinate letter C for closed-loop circuits,
K for protective circuits, or U for open-loep clrcuits in ordinal
section 3.

Example: RL1K1 feedwater supply train 1, No. 1 protective
circuit for feed pump.

Ordinal sections 5 and 6 indicate the apparatus designation.
Ordinal section 5 is a letter which determines the type of elec-
trical apparatus. The letters used are those to DIN 40719,
Annex 1. Ordinal section 6 is a number with which all identical
pieces of apparatus with the same plant designation are num-
bered consecutively.

Fig. 6 shows a schematic diagram. The plant designation
appears once In the title block. Normally, it applies for all
apparatus shown in the schematic diagram. The function desig-
nation of a plece of apparatus is composed of the plant desig-
nation and the apparatus designation which in the diagram
appears to the left of, or above, the symbol. If a schematic
diagram contains apparatus or parts of apparatus that belong to

another function and thus have a different plant designation,
they are marked with the complete function designation (e.g.
AD11 d3).

The associated location designations are also given in Fig. 5.

Terminal designations are included in the schematic diagrams,
appearing to the right of, or below, the symbol. The complete
designation of an apparatus terminal is made up of the func-
tion designation of the apparatus, a point (), followed by .the
terminal designation. To designate terminals at terminal strips
in cubicles, at marshalling racks or subdistribution boards, the
combination of location designation and terminal designation
is used. This requires that the location designations of all plant
items are shown in the diagrams.

Example from Fig. 5:

Apparatus terminals
Terminals at terminal strip

AD12b1.21,
HD3.451.

3. Cable designations

Each cable connects two points that each have a location des-
ignation. If the cable designation is derived from one of these
two location designations, a regular system of cable desig-
nations develops.

The cable designations are arranged as follows:

Ordinal section 0 1 2
Cable designation N AA | N NNN

Ordinal section 0, as before, indicates the number of the unit.
Ordinal section 1 is the same as the location designation of
either of the plant items connected by the cable, using the
letter group coming first in the alphabet; for example, the cable
between the switchgear installation BA 12 and the pumpRL1D1
would receive the designation BA.

The letters of ordinal section 1 are assigned to the power sta-
tion parts in a manner resulting in the following system of
cable designations:

— Grouping the cables by switchgear Installations,

~— Arrangement approximately in the direction of powsr flow
or in the direction of the marshalling rack,

— incoming feeder cables, |ike branch circuit cables, take the
designation of the switchgear installation,

— Connections between electrical and mechanical plant items
are assigned to the electrical side.

In ordinal section 2, the cables are given a four, digit number.
The 1st digit of the cable number is used for subdividing into
various cable types. This results in the following series of cable
numbers:

.,-w-—-"ww..!——-._——-——--»w——-——-—--w----—----w—-——-——'--------—--!‘-——v~-'u-~w

CABLE
NUMBER

FROM
DIAGR.

........,-.._-..—--..,----...-.mv---m--.-—-—..-._...._-.u--...---—wms---rv-~-

HAS5049

WIRING TO

WIRING CABLE SUBFRAME
DIAGR, TYPE TYPE

Lol B S T gy

HABL G ST,12 041 LAB2 C Z, 1~ 4 061 15 111
HA585@ HABL G ST.13 6841 Lag2 C z, 5-» 8 061 15 - 113
HAS051 HAGL G ST.14 @41 LAB2 C Z. 9~12 @61 15 111
‘HA5052 HAOl G ST.45 641 LAO2 C Z.,13~16 @61 15 114

Fig. 6 Cable list produced by digital computer




Consecutive | Type of cable

number B
10011999 Power cable above 1kV
2001--2999 Power cable up to 1 kv
3001—-4999 Control and measuring cable above 60V
5001-9999 | Control and measuring cableupto 60V

For each letier group of ordinal section 1, the series of cable
numbers begin anew. In the case of parallel cables, each cable
has its own number,

Examples of cable designations

From To Type of cable Number
of cable
6 kV Incoming Unit auxiliary Power 6 kV BA 1025/
feeder BA2 transformer BA 1026
BT1
6 kV motor cell | Local control Control 220 v BA 3124
BA8 station
RD1D1ug
6 kV motor cell | Marshalling rack| Control 24 v BA 5327
BA8 LK
L. V. distribution | Vaive TG3A2 Power 380V CD2117
CD3
Subdistribution | Marshalling rack | Control 24V KA 6340
KA LF

Fig. 6 shows a cable list produced by a digital computer. The
list gives the connections between a control cubicle HA and
zone LA of the marshalling rack. For both cable connecting
points, i.e. a plug in the cubicle magazine and a group of tiers
in & subdistributar, the list indicates the circuit diagrams ac-
cording to which the cores are to be connected. From only a
minimum of input data, the wiring programme prints out such
lists for all cubicles of the electric control system.

4. Summary

Compared with earlier systems, the one described does not
represent a new designation code. The only novel feature is
the inclusion of mechanical designations in the clrcuit dia-
grams. This has the considerable benefit of ensuring uniform
designation for all plant items and plants if the rules set out
are followed. Broad application of this system will better enable
all companies and agencies involved in a project to understand
each other correctly.
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