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Graphic Symbols and Designations for
Electrical Diagrams

Symbology

This Standard replaces and cancels its previous revision.

The CONTEC - Authoring Subcommittee provides guidance on the
interpretation of this Standard when questions arise regarding its contents. The
Department of PETROBRAS that uses this Standard is responsible for adopting
and applying the sections, subsections and enumerates thereof.

Technical Requirement: A provision established as the most adequate and

CONTEC which shall be used strictly in accordance with Fhis Starjdard. If a d_ecision is

. L taken not to follow the requirement (“non-conformity” to this Standard) it shall be

Comissdo de Normalizacéo based on well-founded economic and management reasons, and be approved

Tecnica and registered by the Department of PETROBRAS that uses this Standard. It is
characterized by imperative nature.

Recommended Practice: A provision that may be adopted under the conditions
of this Standard, but which admits (and draws attention to) the possibility of
there being a more adequate alternative (not written in this Standard) to the
particular application. The alternative adopted shall be approved and registered
by the Department of PETROBRAS that uses this Standard. It is characterized
by verbs of a nonmandatory nature. It is indicated by the expression:
[Recommended Practice].

Copies of the registered “non-conformities” to this Standard that may contribute
to the improvement thereof shall be submitted to the CONTEC - Authoring

SC -06 Subcommittee.

Electricity Proposed revisions to this Standard shall be submitted to the CONTEC -
Authoring Subcommittee, indicating the alphanumeric identification and revision
of the Standard, the section, subsection and enumerate to be revised, the
proposed text, and technical/economic justification for revision. The proposals
are evaluated during the work for alteration of this Standard.

“The present Standard is the exclusive property of PETROLEO
BRASILEIRO S.A. - PETROBRAS, for internal use in the Company, and any
reproduction for external use or disclosure, without previous and express
authorization from the owner, will imply an unlawful act pursuant to the
relevant legislation through which the applicable responsibilities shall be
imputed. External circulation shall be regulated by a specific clause of
Secrecy and Confidentiality pursuant to the terms of intellectual and
industrial property law.”

|
Introduction

PETROBRAS Technical Standards are prepared by Working Groups - WG
(consisting specialized of Technical Collaborators from Company and its Subsidiaries), are
commented by Company Units and its Subsidiaries, are approved by the Authoring Subcommittees -
SCs (consisting of technicians from the same specialty, representing the various Company Units and
its Subsidiaries), and ratified by the Executive Nucleus (consisting of representatives of the Company
Units and its Subsidiaries). A PETROBRAS Technical Standard is subject to revision at any time by its
Authoring Subcommittee and shall be reviewed every 5 years to be revalidated, revised or cancelled.
PETROBRAS Technical Standards are prepared in accordance with PETROBRAS Technical
Standard N-1. For complete information about PETROBRAS Technical Standards see PETROBRAS
Technical Standards Catalog.
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Foreword
This Standard is the English version (issued in 01/2013) of PETROBRAS N-898 REV. B 08/2010. In

case of doubt, the Portuguese version, which is the valid document for all intents and purposes, shall
be used.

1 Scope

1.1 This Standard establishes the graphic symbols and designations that shall be used for electrical
control diagrams, single-line diagrams, multi-line diagrams, functional diagrams, logic diagrams, and
digital diagrams.

1.2 This Standard is applicable to procedures started as of its date of issuance.
1.3 This Standard contains only Technical Requirements.

2 Normative References
The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document applies.

PETROBRAS N-1521 - Identificacdo de Equipamentos Industriais;

PETROBRAS N-2040 - Elaboracdo, Apresentacdo e Gerenciamento de Documentos de
Projetos de Eletricidade;

ABNT NBR 5175 - Cadigo Numérico das Fun¢des dos Dispositivos de Manobra, Controle e
Protecao de Sistemas de Poténcia;

ABNT NBR 5280 - Simbolos Literais de Identificacdo de Elementos de Circuito;

ABNT NBR 5444 - Simbolos Graficos para Instala¢des Elétricas Prediais;

ABNT NBR 6856 - Transformador de Corrente;

IEC 60617 - Graphical Symbols for Diagrams;

ANSI IEEE Std C37.2 - Standard Electrical Power System Device Function Numbers and

Contact Designations.

NOTE For documents referred in this Standard and for which only the Portuguese version is
available, the PETROBRAS department that uses this Standard should be consulted for any
information required for the specific application.

3 Terms and Definitions

For the purposes of this Standard, the terms and definitions indicated in 3.1 to 3.7 are adopted.
3.1

single-line diagram

a simplified electrical diagram in which the various conductors of a circuit are represented by a single
line
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3.2
multi-line diagram
detailed electrical diagram in which the various conductors of a circuit are represented separately

3.3

wiring diagram

detailed diagram of each installation of the circuit showing all wiring connectors and electrical
components

3.4

logic and digital diagram

graphical representation of logic sequences that are used to represent commands, tasks, sequencing,
programming instructions, variable flows, connection diagrams, and other information

35

functional diagram

graphical representation of the details of an electrical circuit, of the manner in which it operates and
interacts with the other command, protection, and signaling devices and systems

3.6
N.O.
an acronym for “Normally Open”

3.7
N.C.
an acronym for “Normally Closed”



|
BR| PETROBRAS N-0898 REV. B ENGLISH | 08/2010

INDEX OF REVISIONS

REV. A

There is no index of revisions.

REV. B

Affected Parts Description of Alteration

All Revised

IR1/1



	ADP33.tmp
	ÍNDICE DE REVISÕES
	Partes Atingidas
	Descrição da Alteração




—
m PETROBRAS

Annex A - Index of Tables 1 to 31

Table A.1 - Description of Symbols

ENGLISH 08 /2010

. PETROBRAS
1 Control or data signal Standard/Practice 13
2 Withdrawable Terminal IEC 60617 13
3 Mechanical interlock IEC 60617 13
PETROBRAS
4 Electrical interlock Standard/Practice 13
Adaptation of IEC 60617
5 Contact, socket, plug IEC 60617 13
6 Female contact IEC 60617 13
7 Male contact IEC 60617 13
o PETROBRAS
8 Pothead or termination Standard/Practice 13
. . PETROBRAS
9 Straight splice Standard/Practice 13
. . PETROBRAS
10 | Single tap splice Standard/Practice 13
11 | Ground connection IEC 60617 13
12 | Terminal IEC 60617 14
13 | Terminal strip IEC 60617 14
. PETROBRAS
14 | Interposing relay Standard/Practice 14
15 | Thermal element IEC 60617 14
16 | Magnetic element IEC 60617 14
IEC 60617
17| Fuse ABNT NBR 5280 14
18 | Manual actuator IEC 60617 14
19 | Emergency actuator IEC 60617 14
20 | Actuator (operated by key) IEC 60617 14
21 | Electrical actuation IEC 60617 14
22 | Actuator (operated by motor) IEC 60617 14
23 Semiconductor actuator / operating device of electronic | IEC 60617 14
relay ABNT NBR 5280
. IEC 60617
24 Electromagnetic actuator ABNT NBR 5280 15
. . IEC 60617
25 | Relay coil of a slow releasing relay ABNT NBR 5280 15
. . IEC 60617
26 | Relay coil of a slow operating relay ABNT NBR 5280 15
. . . IEC 60617
27 | Relay coil of a slow-operating or slow-releasing relay ABNT NBR 5280 15
. . IEC 60617
28 Relay coil of a high speed relay ABNT NBR 5280 15
. . IEC 60617
29 Operating device of a thermal relay ABNT NBR 5280 15
. IEC 60617
30 Capacitor ABNT NBR 5280 15
31 | Single-phase capacitor bank - 15
32 | Three-phase capacitor bank — grounded star connection - 15
33 | Three-phase capacitor bank — star connection - 16
34 | Three-phase capacitor battery — delta connection - 16
. . . IEC 60617
35 | Lightning arrester/surge diverter ABNT NBR 5280 16
. IEC 60617
36 Resistor ABNT NBR 5280 16
. . IEC 60617
37 Grounding resistor ABNT NBR 5280 16
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Table A.1 — Description of Symbols (Continuation)

ENGLISH 08 /2010

I\ Symbol description Referenced standards Page
. IEC 60617
38 | Heating element ABNT NBR 5280 16
. IEC 60617
39 | Varistor ABNT NBR 5280 16
. . IEC 60617
40 | Voltage dependent resistor (varistor) ABNT NBR 5280 16
a1 Resistor with separate current and voltage terminals | IEC 60617 16
(shunt) ABNT NBR 5280
. IEC 60617
42 | Potentiometer ABNT NBR 5280 16
. . PETROBRAS
43 | Resistor with tap changer Standard/Practice 16
IEC 60617
44 | Accumulator ABNT NBR 5280 17
45 | Accumulator battery IEC 60617 17
46 | Single-phase rectifier IEC 60617 17
47 | Three-phase rectifier IEC 60617 17
48 | Single-phase inverter IEC 60617 17
49 | Three-phase inverter IEC 60617 17
50 | Single-phase converter (general symbol) IEC 60617 17
51 | Three-phase converter (general symbol) IEC 60617 17
52 | Single-phase frequency converter IEC 60617 17
53 | Three-phase frequency converter IEC 60617 18
54 | DC/DC converter IEC 60617 18
55 | Buzzer IEC 60617 18
56 | Siren IEC 60617 18
57 | Horn IEC 60617 18
58 | Bell IEC 60617 18
Single-phase transformer
59 (*Polarity indicated as an example.) IEC 60617 19
60 | Single-phase transformer with three windings IEC 60617 19
61 | Single-phase transformer with two windings and screen | IEC 60617 19
62 Sl_ngl_e-phase transformer with center tapping on one IEC 60617 19
winding
63 | Single-phase transformer with variable coupling IEC 60617 20
64 | Three-phase star-delta transformer IEC 60617 20
65 | Three-phase delta-star transformer IEC 60617 20
66 | Three-phase star-star transformer IEC 60617 20
67 | Three-phase delta-delta transformer IEC 60617 21
68 glrjtree—phase delta-star transformer with neutral brought IEC 60617 21
69 _Tg(rj;—phase transformer - star with neutral brought out IEC 60617 21
20 gStree—phase transformer - star-star with neutral brought IEC 60617 21
71 | Three-phase transformer - star grounded - star IEC 60617 21
Three-phase transformer with on-load tap changer
72 (OLTC) (* star-delta indicated as an example) IEC 60617 22
73 Three-phase star-zigzag transformer with neutral IEC 60617 22
brought out
74 g;rlfae—phase transformer with three windings Star-Star- IEC 60617 22
Three-phase battery of single-phase transformers
75 (*star-delta and delta-star indicated as an example) IEC 60617 23
. - . P
76 Three-phase phase transformer (* Star-star indicated IEC 60617 23
as an example)
77 | Single-phase auto-transformer IEC 60617 23

2
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Table A.1 - Description of Symbols (Continuation)

ENGLISH 08 /2010

I\ Symbol description Referenced standards Page
78 | Single-phase auto-transformer with voltage regulation IEC 60617 24
79 Three-phase auto-transformer (*Star connection indicated IEC 60617 23
as an example)
80 | Reactor IEC 60617 25
81 | Reactor with magnetic core IEC 60617 25
IEC 60617
82 | Current transformer ABNT NBR 5280 25
ABNT NBR 6856
IEC 60617
83 | Current transformer with one tapping ABNT NBR 5280 25
ABNT NBR 6856
84 V(\Znunrétle:gt Stransformer with one core and two secondary ,IEEg:N('SI'OIgllBT? 5280 26
ABNT NBR 6856
IEC 60617
85 | Current transformer with two cores and two windings ABNT NBR 5280 26
ABNT NBR 6856
IEC 60617
86 | Bushing type current transformer ABNT NBR 5280 26
ABNT NBR 6856
IEC 60617
87 | Window type current transformer ABNT NBR 5280 26
ABNT NBR 6856
IEC 60617
88 | Voltage transformer ABNT NBR 5280 27
. IEC 60617
89 | Bushing type voltage transformer ABNT NBR 5280 27
90 | Connections- two-phase, three-wire, ungrounded - 27
91 | Connections — two-phase, three-wire, grounded - 27
92 | Connections — two-phase, four-wire - 27
93 | Connections — two-phase, five-wire, grounded - 27
94 | Connections — three-phase, three-wire, delta, ungrounded - 27
95 | Connections — three-phase, four-wire, delta, ungrounded - 27
96 | Connections — three-phase, three-wire, delta, grounded - 27
97 | Connections — three-phase, four-wire, delta, grounded - 28
Connections — three-phase, three-wire, V connection
98 - 28
(open delta)
Connections — three-phase, three-wire, grounded V (open
99 . - 28
delta) connection
100 | Connections — three-phase, broken delta - 28
Connections — three-phase, two-wire, broken delta,
101 - 28
grounded
102 | Connections — three-phase, ungrounded star - 28
103 | Connections — three-phase, solidly grounded star - 28
104 | Connections — three-phase, star grounded through resistor | - 28
Connections- three-phase, star grounded through
105 . . - 28
resistance via transformer
106 | Connections — three-phase, star with neutral brought out - 28
107 | Connections — three-phase, zig-zag - 28
Connections — three-phase, zig-zag grounded through
108 . - 28
resistor
109 Connections — three-phase, zig-zag grounded through | o8
resistance via transformer
110 | Connections — three-phase, zig-zag solidly grounded - 28
111 | Connections — six-phase, ungrounded - 28
112 | Connections — six-phase with grounded neutral - 28
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Table A.1 - Description of Symbols (Continuation)
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I\ Symbol description Referenced standards Page
113 | Connections — three-phase, with Tee connection (Scott) | - 28
114 | Single-pole on-load disconnector switch IEC 60617 29
ge-p ABNT NBR 5280
. . Adaptation of IEC 60617
115 | Two-pole on-load disconnector switch ABNT NBR 5280 29
. . Adaptation of IEC 60617
116 | Three-pole on-load disconnector switch ABNT NBR 5280 29
. . . IEC 60617
117 | Single-pole disconnector switch ABNT NBR 5280 29
. , Adaptation of IEC 60617
118 | Two-pole disconnector switch ABNT NBR 5280 29
. . Adaptation of IEC 60617
119 | Three-pole disconnector switch ABNT NBR 5280 29
120 | Double throw disconnector switch ABNT NBR 5280 29
121 | Double side break disconnector switch ABNT NBR 5280 30
122 | On-load double throw disconnector switch ABNT NBR 5280 30
123 | On-load double side break disconnector switch ABNT NBR 5280 30
. , IEC 60617
124 | Single-pole fuse switch ABNT NBR 5280 30
. IEC 60617
125 | Two-pole fuse switch ABNT NBR 5280 30
. IEC 60617
126 | Three-pole fuse switch ABNT NBR 5280 30
. N IEC 60617
127 | Single-pole circuit breaker ABNT NBR 5280 31
- Adaptation of IEC 60617
128 | Two-pole circuit breaker ABNT NBR 5280 31
N Adaptation of IEC 60617
129 | Three-pole circuit breaker ABNT NBR 5280 31
130 N.O. Contactor IEC 60617 31
(*multi-line with three poles indicated as an example) ABNT NBR 5280
131 N.C. Contactor IEC 60617 31
(*multi-line with three poles indicated as an example) ABNT NBR 5280
IEC 60617
132 | Break Contact ABNT NBR 5280 32
IEC 60617
133 | Make Contact ABNT NBR 5280 32
. IEC 60617
134 | Contact (both ways) (selection) ABNT NBR 5280 32
. . IEC 60617
135 | Change-over contact with off position ABNT NBR 5280 32
IEC 60617
136 | Change-over make before break contact, both ways ABNT NBR 5280 32
. IEC 60617
137 | Contact with two makes ABNT NBR 5280 32
. IEC 60617
138 | Contact with two breaks ABNT NBR 5280 32
. . IEC 60617
139 | Break contact with delayed opening ABNT NBR 5280 32
. . IEC 60617
140 | Break contact with delayed closing ABNT NBR 5280 32
. . IEC 60617
141 | Make contact with delayed opening ABNT NBER 5280 32
. . . IEC 60617
142 | Break contact with delayed opening and closing ABNT NBER 5280 33
. . . IEC 60617
143 | Make contact with delayed opening and closing ABNT NBER 5280 33

4
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Table A.1 — Description of Symbols (Continuation)

ENGLISH 08 /2010

N2 Symbol description Referenced standards Page
. IEC 60617
144 | Break contact, late closing ABNT NBR 5280 33
. IEC 60617
145 | Make contact, late closing ABNT NBER 5280 33
146 | Push-button IEC 60617 33
147 | Push-button with indicator lamp IEC 60617 33
148 Push—putton with protection against unintentional - 33
operation
. PETROBRAS
149 | Push-button station (a group of push-buttons) Practice/Standard 33
150 | N.O. Push button (automatic return) IEC 60617 34
151 | N.C Push-button (automatic return) IEC 60617 34
152 Double N.O./N.C. push button with momentary break IEC 60617 34
and make (automatic return)
153 | Switch (manually operated - N.O.) - 34
154 | Switch (manually operated - N.C.) - 34
PETROBRAS
155 | Two-position selector switch Standard/Practice — 34
Adaptation of IEC 60617
PETROBRAS
156 | Three-position selector switch Standard/Practice — 34
Adaptation of IEC 60617
IEC 60617
157 | Four-position selector switch PETROBRAS 34
Standard/Practice
IEC 60617
158 | Selector switch (more than four positions) PETROBRAS 34
Standard/Practice
. PETROBRAS
159 | Change-over switch Standard/Practice 34
160 | Indicator (general symbol) IEC 60617 35
161 | Voltmeter IEC 60617 35
162 | Ammeter IEC 60617 35
163 | Reactive current ammeter IEC 60617 35
164 | Wattmeter IEC 60617 35
165 | Maximum demand indicator IEC 60617 35
166 | Varmeter IEC 60617 35
167 | Power factor meter IEC 60617 35
168 | Phase meter IEC 60617 35
169 | Frequency meter IEC 60617 35
170 | Synchronoscope IEC 60617 35
171 | Wavemeter IEC 60617 35
172 | Oscilloscope IEC 60617 35
173 | Differential voltmeter IEC 60617 36
174 | Galvanometer IEC 60617 36
175 | Thermometer IEC 60617 36
176 | Tachometer IEC 60617 36
177 | Recorders (general symbol) IEC 60617 36
178 | Recording wattmeter IEC 60617 36
179 | Recording wattmeter and varmeter IEC 60617 36
180 | Oscillograph IEC 60617 36
181 | Integrating instrument (general symbol) IEC 60617 37
182 | Ampere-hour meter IEC 60617 37
183 | Watt-hour meter IEC 60617 37
184 | Watt-hour meter, with maximum demand indication IEC 60617 37
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Table A.1 - Description of Symbols (Continuation)
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N2 Symbol description Referenced Standards Page
185 | Watt-hour meter, with maximum demand recorder IEC 60617 37
186 | Var-hour meter IEC 60617 37
187 | Three-phase synchronous generator IEC 60617 38
188 Three-phase synchronous generator with permanent IEC 60617 38
magnet
189 Three-phas_e synchronous generator, star connected, IEC 60617 38
with grounding output
Three-phase synchronous generator with heating
190 : - 39
resistor
191 | Shunt motor, direct current IEC 60617 39
192 | Series motor, direct current IEC 60617 39
193 | Single-phase induction motor IEC 60617 39
194 Smgle-phas_e induction motor, with external auxiliary IEC 60617 39
phase terminals
195 | Three-phase induction motor with squirrel-cage rotor IEC 60617 39
196 | Three-phase induction motor with wound rotor IEC 60617 39
197 | Three-phase induction motor with heating resistor - 40
198 | Three-phase induction motor with RTD - 40
199 | Single-phase synchronous motor IEC 60617 40
200 | Three-phase synchronous motor IEC 60617 41
IEC 60617
201 | Motor starter (general symbol) ABNT NBR 5280 41
L IEC 60617
202 | Starter operating in steps ABNT NBR 5280 41
. . . IEC 60617
203 | Direct on-line starter, reversing ABNT NBR 5280 41
IEC 60617
204 | Starter - regulator ABNT NBR 5280 40
IEC 60617
205 | Star-delta starter ABNT NBR 5280 41
IEC 60617
206 | Auto-transformer starter ABNT NBR 5280 41
. . IEC 60617
207 | Starter-regulator with thyristors ABNT NBR 5280 41
. . IEC 60617
208 | Single-phase filter (general symbol) ABNT NBR 5280 42
. IEC 60617
209 | Three-phase filter (general symbol) ABNT NBR 5280 42
. . . IEC 60617
210 | Single-phase high-pass filter ABNT NBR 5280 42
. ) IEC 60617
211 | Three-phase high-pass filter ABNT NBR 5280 42
; : IEC 60617
212 | Single-phase low-pass filter ABNT NBR 5280 42
. IEC 60617
213 | Three-phase low-pass filter ABNT NBR 5280 42
; : IEC 60617
214 | Single-phase low-pass filter ABNT NBR 5280 42
. IEC 60617
215 | Three-phase band-pass filter ABNT NBR 5280 42
. , IEC 60617
216 | Single-phase band-stop filter ABNT NBR 5280 42
i IEC 60617
217 | Three-phase band-stop filter ABNT NBR 5280 42
. PETROBRAS
218 | Harmonic filter Standard/Practice 42
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Table A.1 - Description of Symbols (Continuation)
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N2 Symbol description Referenced standards Page
219 | AND - 43
220 | OR - 43
221 | Exclusive-OR - 43
222 | Negator (inverter) - 43
223 | Buffer - 43
224 | NAND - 43
225 | NOR - 43
226 | Adder - 43
227 | Subtractor - 43
228 | Multiplier - 43
229 | Delay Element, with specified time periods - 43

Delay Element
230 (* 100 ns indicated as an example) i 43
231 | FLIP-FLOP RS - 43
232 | Diode IEC 60617 44
233 | Light Emitting Diode (LED) IEC 60617 44
234 | Bidirectional diode IEC 60617 44
235 | Thyristor IEC 60617 44
236 Distributed Digital Control System (Sistema Digital de PETROBRAS 44
Controle Distribuido — SDCD) Standard/Practice
237 Distributed Monitoring and Control System (Sistema de PETROBRAS 44
Controle e Monitoracéo Distribuido — SCMD) Standard/Practice
238 Central Monitoring and Operation Station (Estacao PETROBRAS 44
Central de Operacao e Supervisdao — ECOS) Standard/Practice
. _— PETROBRAS
239 | Supervisory Control and Data Acquisition - SCADA Standard/Practice 44
. PETROBRAS
240 | Automatic voltage regulator (AVR) Standard/Practice 45
241 | Static switch IEC 60617 45
. . PETROBRAS
242 | Pyrotechnical device Standard/Practice 45
PETROBRAS
243 | Current transducer Standard/Practice 45
Adaptation of IEC 60617
PETROBRAS
244 | Voltage transducer Standard/Practice 45
Adaptation of IEC 60617
PETROBRAS
245 | Active power transducer Standard/Practice 45
Adaptation of IEC 60617
PETROBRAS
246 | Reactive power transducer Standard/Practice 45
Adaptation of IEC 60617
. PETROBRAS
247 | Turbine Standard/Practice 45
248 | Terminal Block Box (Caixa de Bornes Terminais — CBT) ZFTROBRAS , 45
andard/Practice
. . PETROBRAS
249 | Remote Terminal Unit - RTU Standard/Practice 45
250 | Rotating rectifier bridge - 45
251 | Vibration sensor - 45
252 | Permanent magnet generator - 45
253 | Exciter - 46
254 | Busbar - 46
. PETROBRAS
255 | Resistance Temperature Detector - RTD Standard/Practice 46

7
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Table A.1 - Description of Symbols (Continuation)
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I\ Symbol description Referenced standards Page
256 | Aerogenerator IEC 60617 46
257 | Photovoltaic generator IEC 60617 46
258 | Solar generating station IEC 60617 46
259 | Programmable logic controller (PLC) IEC 60617 47
. . PETROBRAS

260 | Electric swivel Standard/Practice 47
PETROBRAS

261 | Internal arc detector Standard/Practice 47
. PETROBRAS

262 | Light sensor Standard/Practice a7

263 | Earth fault indicator - EFI - 47

264 | Earth fault insulation monitoring device - 47

Earth fault insulation monitoring device, with insulation
265 L . - 47
fault circuit test device

266 | Uninterrupted Power System (UPS) - 47
- . PETROBRAS

267 | Digital protection relay Standard/Practice 48

268 | Lamp IEC 60617 53

269 | Incandescent lighting luminaires - 53

270 | Fluorescent lighting luminaires IEC 60617 53

271 | Emergency lighting luminaires IEC 60617 53

272 | Projectors IEC 60617 54

273 | Outlets IEC 60617 54
. PETROBRAS

274 | Exposed conduit Standard/Practice 54
. PETROBRAS

275 | Embedded or underground conduit Standard/Practice 54
. . . PETROBRAS

276 | Conduit beneath(or behind) platform, equipment, etc. Standard/Practice 54

277 | Conduit going up indication ABNT NBR 5444 54

278 | Conduit going down indication ABNT NBR 5444 54

279 | Conduit passing down ABNT NBR 5444 54

280 | Conduit passing up ABNT NBR 5444 54
e PETROBRAS

281 | Typel, LL or LB rectangular body conduit fittings Standard/Practice 54
e PETROBRAS

282 | Type T or TB rectangular body conduit fittings Standard/Practice 54
e PETROBRAS

283 | Type C rectangular body conduit fittings Standard/Practice 55
o PETROBRAS

284 | Type X rectangular body conduit fittings Standard/Practice 54
PETROBRAS

285 | Jtype elbow Standard/Practice 55
. e PETROBRAS

286 | Type L circular body conduit fitting Standard/Practice 55
. e PETROBRAS

287 | Type LB circular body conduit fitting Standard/Practice 55
. o PETROBRAS

288 | Type T circular body conduit fitting Standard/Practice 55
. o PETROBRAS

289 | Type TB circular body conduit fitting Standard/Practice 55
. N PETROBRAS

290 | Type C circular body conduit fitting Standard/Practice 55
. () e PETROBRAS

291 | Type X circular body conduit fitting Standard/Practice 55

292 | Plugs - 55

293 | Caps - 55

8
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Table A.1 - Description of Symbols (Continuation)
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N2 Symbol description Referenced standards Page
294 | Nipples - 55
295 | Male/female connector IEC 60617 56
296 | Female/female connector Adaptation of IEC 60617 56
297 | Male/male connector IEC 60617 56
298 | Vertical sealing units Ex “d” 56
299 | Horizontal sealing units Ex“d” ggzggrgllz;?asctice 56
PETROBRAS

300 | Hangers Standard/Practice 56

301 | Reducer bushing ggngrg/lﬁasctice 56

302 | Reducer coupling (enlarger) zgzljgg}?’éasctice 56

303 | Expansion joint or sleeve ggzﬁggﬁﬁasctice 56
. PETROBRAS

304 | Drain Standard/Practice 56
. . . PETROBRAS

305 | Flexible seal-tight conduits Standard/Practice 56
. . . - PETROBRAS

306 | Flexible explosion-proof conduits (Ex“d") Standard/Practice 56
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Annex B - Graphic Symbols

Table B.2 - Terminals, Connections and Interlocks

No Description Single-line Multi-line To be indicated
) P diagram diagram beside the symbol
1 Control ordatasignal | ------ | = ------ -
Withdrawable
2 Terminal > o> )

3 Mechanical interlock

4 Electrical interlock

5 Contact, socket, plug

W

W/
—Cr

6 Female contact —C
-
—p

|
L

7 Male contact

Pothead or
termination

9 Straight splice

10 Single tap splice

1 Ground connection
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Table B.3 - Terminals, Connections, Cable Terminals, and Interlocks — Cable Terminals
and Interposing Relays

oy - . Multi-line To be indicated beside the
No. Description Wiring Diagram .
Diagram symbol
12 Terminal O Tag number
13 Terminal strip Tag number
14 | Interposing Relay (RI) RI E Tag number
Table B.4 - Magnetic Element, Thermal Element, Fuse and Actuators
e Single-line - . To be indicated
No. Description diagram Multi-line diagram beside the symbol
15 Thermal element b b -
16 Magnetic element g g -
— Current rating of
17 Fuse L1 L1 fuse (A)
— Identification
18 Manual actuator —— — —— — -
19 Emergency actuator @ - @ - -
20 | Actuator (operated by key) g - g - -
21 Electrical actuation — — -
22 | Actuator (operated by motor) @ — @ — -
Semiconductor actuator /
23 operating device of - |dentification
electronic relay






—
m PETROBRAS

08 /2010

Table B.4 - Magnetic Element, Thermal Element, Fuse, and Actuators (Continuation)

e Single-line - . To be indicated
No. Description diagram Multi-line diagram beside the symbol
24 Electromagnetic actuator — Identification
o5 Relay coil of a slow — Identification

releasing relay — Time period (s)

Relay coil of a slow
26 :
operating relay

— Identification
— Time period (s)

Relay coil of a slow-
27 | operating or slow-releasing
relay

— Identification
— Time period (s)

28 Relay coil of a high speed — Identification

O HH T
O

relay — Time period (s)
29 Operating device of a — Identification
thermal relay

Table B.5 - Capacitors, Lightning Arresters/Surge Diverters, and Resistors

e Single-line Multi-line To be indicated beside the
No. Description . -
diagram diagram symbol
— Capacitance or rated
. L — reactive capacity
30 Capacitor -1 T — Rated voltage
— Identification
‘ — Rated voltage
31 Single-phase capacitor L L — Rated reactive capacity
bank T (kVAr)
T — Tag number
- | Rated voltage
Three-phase capacitor : ; .
32 bank — grounded star L L (Fli(?/tzcri) reactive - capacity
connection T@ T@ _ Tag number
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Table B.5 - Capacitors, Lightning Arresters/Surge Diverters, and Resistors (Continuation)

_ Single-line Multi-line To be indicated beside the
No. Description di .
iagram diagram symbol
% ? | — Rated voltage
33 Three-phase capacitor L L — Rated reactive capacity
bank — star connection (kVAr)
Ty TY — Tag number
+ ° | — Rated voltage
34 Three-phase capacitor L L — Rated reactive capacity
bank — delta connection (kVAr)
TA TA — Tag number
— Protection Level Up (kV)
35 Lightning arrester/surge — Nominal discharge
diverter current In (kA)
— Identification
. B . — Resistance (Q)
36 Resistor — — —_ Identification
— Resistance (Q)
. . — Allowable time “on” (s
37 Grounding resistor __ Short-time current ('g\))
— Identification
38 | Heatingelement | [ L[} | [ [[[] | Raecompu
39 Varistor — Maxu_n_um_ resistance (Q)
— ldentification
40 | Voltage dependent 7 | 7 |~ dentication
resistor (varistor)
U U
Resistor with separate
41 current and voltage — Identification
terminals (shunt) o T T
42 Potentiometer £ £ _ :\g:ﬁltrirf]igg’:i(r)iSIStance Q)
— Resistance
. . — Allowable time “on” (for
43 Resg:c;rnw:? tap grounding resistor)
9 — Initial current (A) (for
grounding resistor)
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Table B.6 - Batteries (Accumulators), Rectifiers, Inverters, and Converters

No.

Description

Single-line
diagram

Multi-line diagram

To be indicated
beside the symbol

44

Accumulator

L
+

BE

— Rated voltage of
system (V)
— Identification

45

Accumulator Battery

T

— Rated voltage of
system (V)

— Capacity (Ah) for
discharge time (h)

— Tag number

46

Single-phase rectifier

— Rated
current (A)

— Rated input power
(kVA)

output

47

Three-phase rectifier

l

— Rated
current (A)

— rated input power
(kVA)

output

48

Single-phase inverter

— Rated output power
(kVA)

— rated output voltage
(V) and number of
phases

— Output  frequency
range (Hz)

49

Three-phase inverter

— Rated output power
(kVA)

— Rated output
voltage (V) and
number of phases

— Output  frequency
range (Hz)

50

Single-phase converter
(general symbol)

51

Three-phase converter
(general symbol)

52

Single-phase
frequency converter

f1
f2

— Rated output power
(kVA)

— Rated output
voltage (V) and
number of phases

— Output  frequency
range (Hz)
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Table B.6 - Batteries (Accumulators), Rectifiers, Inverters, and Converters (Continuation)

e Single-line - . To be indicated
No. Description diagram Multi-line diagram beside the symbol
— Rated output power
(kVA)
_ f1 — 1 — Rated output
53 | Three-phasefrequency | | 1/ L | | votage (V) and
f2 — f2 — number of phases
— Output  frequency
range (Hz)
7 — Rated input voltage
T T (V)
54 DC/DC Converter — Rated output
- ] . voltage (V)
- — Rated output power
(kW)
Table B.7 - Optical and Acoustic Signaling Devices
Description
No. (symbol’s Slr_lgle-llne Multi-line diagram To be indicated beside the
reference diagram symbol
standard)
55 Buzzer W -
56 Siren % -
57 Horn HQ -
58 Bell -
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Table B.8 - Transformers and Reactors - Power Transformers

No.

Description

Single-line diagram

Multi-line diagram

To be indicated beside
the symbol

59

Single-phase
transformer
(*Polarity indicated as an
example)

— Tag number

— Rated power without
forced ventilation / with
forced ventilation (kVA
or MVA)

— Rated primary and
secondary voltages
(kV or V)

— Number of phases

— Percentage impedance
(%)

— Frequency (Hz)

— On multi-line diagram:
indicate polarity

60

Single-phase
transformer with three
windings

— Tag number

— Rated power (kVA or
MVA)

— Primary,  secondary,
and tertiary rated
voltages (kV or V)

— Percentage impedance
(%)

— Frequency (Hz)

— On single-line diagram:
number of phases

— On multi-line diagram:
indicate polarity

61

Single-phase
transformer with two
windings and screen

— Tag number

— Rated power (kVA or
MVA)

— Rated primary and
secondary voltages
(kV or V)

— Percentage impedance
(%)

— Frequency (Hz)

— On single-line diagram:
number of phases

— On multi-line diagram:
indicate polarity

62

Single-phase
transformer with center
tapping on one winding

@
&
o
g

— Tag number]

— Rated power (kVA or
MVA)

— Primary and secondary
rated voltage (kV or V)

— Percentage impedance
(%)

— Frequency (Hz)

— On single-line diagram:
number of phases

— On multi-line diagram:
indicate polarity
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Table B.8 - Transformers and Reactors - Power Transformers (Continuation)

Description

Single-line diagram

Multi-line diagram

To be indicated beside

the symbol

63

Single-phase
transformer with variable
coupling

2

Tag number

Rated power (kVA or
MVA)

Rated primary and
secondary voltages
(kV or V])
Percentage
impedance (%])
Frequency (Hz)

On single-line
diagram: number of
phases

On multi-line
diagram: indicate
polarity

64

Three-phase star-delta
transformer

09~

Tag number

Rated power (kVA or
MVA)

Rated primary and
secondary voltages
(kV or V)

Percentage
impedance (%)
Frequency (Hz)

On single-line
drawing: number of
phases

65

Three-phase delta-star
transformer

(<o

Tag number

Rated power (kVA or
MVA)

Rated primary and
secondary voltages
(kV or V)

Percentage
impedance (%)
Frequency (Hz)

On single-line
diagram: number of
phases

66

Three-phase star-star
transformer

BN

oo ool e = [ = swell B N

Tag number

Rated power (kVA or
MVA)

Rated primary and
secondary voltages
(kV or V)

Percentage
impedance (%)
Frequency (Hz)

On single-line
diagram: number of
phases
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Table B.8 - Transformers and Reactors - Power Transformers (Continuation)

... . . . - . To be indicated beside
No. Description Single-line diagram | Multi-line diagram the symbol
— Tag number
3 — Rated power(kVA or
MVA)
— Rated primary and
Three-phase delta-delta secondary voltages
67 transformer . (kVor V)
— Percentage impedance
“ (%)
— Frequency (Hz)
3 — On single-line diagram:
number of phases
— Tag number
f3 — Rated power (kVA or
MVA)
— Rated primary and
Three-phase transformer secondary voltages
68 | — delta—star with neutral (kV or V)
brought out Y /) — Percentage impedance
(%)
— Frequency (Hz)
— On single-line diagram:
number of phases
— Tag number
3 — Rated power(kVA ou
MVA)
e\ — — Rated primary and
Three-phase transformer secondary voltages
69 - star with neutral (kV or V)
brought out - delta — Percentage impedance
(%)
— Frequency (Hz)
— On single-line diagram:
number of phases
— Tag number
3 — Rated power (kVA or
MVA)
— Rated primary and
Three-phase transformer secondary voltages
70 - star-star with neutral (kV or V)
brought out - — Percentage impedance
(%)
3 — Frequency (Hz)
— On single-line diagram:
number of phases
— Tag number
— Rated power (kVA or
%3 MVA)
— Rated primary and
71 Three phase transformer . 1 ?l?\(/:c:)r:d\?)ry voltages
- star grounded - star v _p .
ercentage impedance
(%)
3 — Frequency (Hz)
— On single-line diagram:
number of phases
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Table B.8 - Transformers and Reactors - Power Transformers (Continuation)

No.

Description

Single-line diagram

Multi-line diagram

To be indicated beside
the symbol

72

Three-phase transformer
with on-load tap changer
(OLTC) (* Star-Delta
indicated as an example)

— Tag number

— Rated power (kVA or
MVA)

— Rated primary and
secondary voltages
(kV or V)

— Percentage
impedance (%)

— Frequency (Hz)

— On single-line
diagram: number of
phases

73

Three-phase star-zigzag
transformer with neutral
brought out

— Tag number

— Rated power (kVA or
MVA)

— Rated primary and
secondary voltages
(kV or V)

— Percentage
impedance (%)

— Frequency (Hz)

— On single-line
diagram: number of
phases

74

Three-phase transformer
with three windings Star-
Star-Delta

e
hik
i
i
B
i

— Tag number

— Rated power (kVA or
MVA)

— Rated primary,
secondary and
tertiary voltages (kV
orV)

— Percentage
impedances (%)

— Frequency (Hz)

— On single-line
diagram: number of
phases

— On single-line
diagram: primary and
secondary windings
(delta, star, star
grounded etc.)

10
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Table B.8 - Transformers and Reactors - Power Transformers (Continuation)

No.

Description

Single-line diagram

Multi-line diagram

To be indicated beside

the symbol

75

Three-phase battery
of single-phase
transformers
(*star-delta and delta-
star indicated as an
example)

> w <

>

< w

:

Tag number]

Rated power (kVA or
MVA)

Rated primary and
secondary voltages
(kV or V)

Percentage
impedance (%)
Frequency (Hz)

On single-line
diagram: number of
phases

On single-line
diagram: primary and
secondary windings
(delta, star, star
grounded etc.)

76

Three-phase phase

transformer (* Star-Star
indicated as an example)

3
3
3
3
3

g]

%3

Tag number

Phase angle

Rated power (kVA or
MVA)

Rated primary and
secondary voltages
(kV or V)

Percentage
impedance (%)
Frequency (Hz)

On single-line
diagram: number of
phases

On single-line
diagram: primary and
secondary windings
(delta, star, star
grounded etc.)

77

Single-phase auto-
transformer

Tag number

Rated power (kVA or
MVA)

Rated primary and
secondary voltages
(kV or V)

Percentage
impedance (%)
Frequency (Hz)

On single-line
diagram: number of
phases

11
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Table B.8 - Transformers and Reactors - Power Transformers (Continuation)

No.

Description

Single-line diagram

Multi-line diagram

To be indicated beside
the symbol

78

Single-phase auto-
transformer with voltage
regulation

— Tag number

— Rated power (kVA or
MVA)

— Rated primary and
secondary voltages
(kV or V)

— Percentage
impedance (%)

— Frequency (Hz)

— On single-line
diagram: number of
phases

79

Three-phase auto-
transformer (*Star
connection indicated as
an example)

3
°

— Tag number

— Rated power (kVA or
MVA)

— Rated primary and
secondary voltages
(kV or V)

— Percentage
impedance (%)

— Frequency (Hz)

— On single-line
diagram: number of
phases

— On single-line
diagram: windings
(delta, star, star
grounded, etc.)

12
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Table B.9 - Transformers and Reactors - Reactors

No.

Description

Single-line
diagram

Multi-line diagram

To be indicated
beside the symbol

80

Reactor

[

[

— Percentage
reactance (for
short-circuit limiting
reactor) (%)

— Rated current (A)

— X/R ratio

— On single-line
diagram: number of
phases

81

Reactor with magnetic core

AR

AR

— Percentage
reactance (for
short-circuit limiting
reactor) (%)

— Rated current (A)

— X/R ratio

— On single-line
diagram: number of
phases

Table B.10 — Transformers and Reactors — Current Transformer

No.

Description

Single-line diagram

Multi-line diagram

To be indicated
beside the symbol

82

Current transformer

— Identification

— Transformation ratio

— On single-line
diagram: number of
transformers

— On single-line
diagram: connection
type (star, delta,
etc.), when
applicable.

— Designation

— On
diagram:
polarity

multi-line
indicate

83

Current transformer
with one tapping

— Identification

— Transformation ratio

— On single-line
diagram: number of
transformers

— On single-line
diagram: connection
type (star, delta,
etc.), when
applicable

— On
diagram:
polarity

— Designation

multi-line
indicate

13
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Table B.10 — Transformers and Reactors - Current Transformer (Continuation)

No.

Description

Single-line diagram

Multi-line diagram

To be indicated
beside the symbol

84

Current transformer
with one core and two
secondary windings

Identification
Transformation ratio
On single-line
diagram: number of
transformers

On single-line
diagram: connection
type (star, delta,
etc.), when
applicable

On multi-line
diagram: indicate
polarity

Designation

85

Current transformer
with two cores and two
windings

Y
Yy

Identification
Transformation ratio
On single-line
diagram: number of
transformers

On single-line
diagram: connection
type (star, delta,
etc.), when
applicable

On multi-line
diagram: indicate
polarity

86

Bushing type current
transformer

Identification
Transformation ratio
On single-line
diagram: number of
transformers

On single-line
diagram: connection
type (star, delta,
etc.), when
applicable

On multi-line
diagram: indicate
polarity

Designation

87

Window-type current
transformer

Identification
Transformation ratio
On multi-line
diagram: indicate
polarity

Designation

14
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Table B.11 - Transformers and Reactors - Voltage Transformer

No.

Description

Single-line diagram

Multi-line diagram

To be indicated
beside the symbol

88

Voltage transformer

— ldentification

— Transformation
ratio.

— On single-line
diagram: number
of transformers

— On single-line
diagram:
connection type
(star, delta, etc.),
when applicable

— On multi-line
diagram: Indicate
polarity

89

Bushing type voltage
transformer

:
i

— ldentification

— Transformation
ratio.

— On single-line
diagram: number
of transformers

— On single-line
diagram:
connection type
(star, delta, etc.),
when applicable

— On multi-line
diagram: Indicate
polarity

Table B.12 - Connections

No.

Connections

90 | Two-phase, three-wire, ungrounded

91 | Two-phase, three-wire, grounded

92 | Two-phase, four-wire

93 | Two-phase, five-wire, grounded

94 | Three-phase, three-wire, delta, ungrounded

95 | Three-phase, four-wire, delta, ungrounded

96 | Three-phase, three-wire, delta, grounded

I R e
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Table B.12 - Connections (Continuation)

N2 Connections

97 | Three-phase, four-wire, delta, grounded

98 | Three-phase, three-wire, V connection (open delta)

99 | Three-phase, three-wire, grounded V (open delta) connection

100 | Three-phase, broken delta

101 | Three-phase, two-wire, broken delta, grounded

102 | Three-phase, ungrounded star

103 | Three-phase, solidly grounded star

104 | Three-phase, star grounded through resistor

Three-phase, star grounded through resistance via

105 transformer

106 | Three-phase, star with neutral brought out

107 | Three-phase, zig-zag

108 | Three-phase, zig-zag grounded through resistor

Three-phase, zig-zag grounded through resistance via

109 transformer

110 | Three-phase, zig-zag solidly grounded

111 | Six-phase ungrounded

112 | Six-phase with grounded neutral

R R P A e = e e A I B

113 | Three-phase, with T-connection (Scott)

16
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Table B.13 - Disconnecting Devices - Disconnector Switches

—n Single-line - . To be indicated
No. Description diagram Multi-line diagram beside the symbol
1
. O O — Rated current of
114 S_lngle-pole on-Iqad switch (A)
disconnector switch e L
— Identification
1
c
Two-pole on-load O\ © — Rated  current  of
115 ; . o switch (A)
disconnector switch )
— Identification
c
3
- - O O VO O — Rated current of
116 T_hree pole on Iqad \ \ switch (A)
disconnector switch L
— Identification
3
1
Single-pole disconnector o o — Rated current of
117 . switch (A)
switch e L,
— Identification
1
8 ]
Two-pole disconnector o — Rated current  of
118 pole a — — switch (A)
switch e L,
— Identification
a
5 1]
. — Rated current of
119 Three-pole ghsconnector N switch (A)
switch e L
— ldentification
3
. — Rated current of
120 | Double throw disconnector — \ — - - switch (A)
switch e L,
— Identification

17
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Table B.13 - Disconnecting Devices - Disconnector Switches (Continuation)

L. Single-line . . To be indicated
No. Description diagram Multi-line diagram beside the symbol
1
. — Rated current of
121 I_Double side brgak switch (A)
disconnector switch . i
— identification
— Rated current of
On-load double throw —b d— .
122 disconnector switch \f Sw'tc.h. (A).
— Identification
. — Rated current of
123 On-Ic_)ad double Sld(-? break switch (A)
disconnector switch e L,
‘f % — Identification
— Rated current of
124 Single-pole fuse switch switch (A)
] — ldentification
— Rated current of
125 Two-pole fuse switch switch (A)
5 — Identification
3
10 O .0 .U — Rated current of
126 Three-pole fuse switch N switch (A)
— ldentification
3

18
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Table B.14 - Disconnecting Devices - Circuit Breakers

No. Description S(ljr.lgle-lme Multi-line diagram To be indicated beside the
iagram symbol
1 — Tag number or
identification
127 | Single-pole circuit breaker — Rated current (A)
— Symmetrical breaking
1 current (kA)
ia >L >L — Tag number or
identification
128 Two-pole circuit breaker — Rated current (A)
— Symmetrical breaking
e current (kA)
3 J< J< J< — Tag number or
i identification
129 | Three-pole circuit breaker — Rated current (A)
— Symmetrical breaking
3 current (kA)
Table B.15 - Disconnecting Devices - Contactors
No. Description S:;?gle-llne Multi-line diagram To be indicated beside
iagram the symbol
3
N.O. Contactor d & &
130 (*multi-line with three — ldentification
poles indicated as an — Rated current (A)
example) 3
bbb
N.C. Contactor
131 (*multi-line with three — ldentification
poles indicated as an ( ( — Rated current (A)
3

example)
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Table B.16 - Electrical Contacts

No. Description S(ljr_lgle-lme Multi-line diagram To be indicated beside
iagram the symbol
132 N.C. Contact \ \ — Identification
133 N.O. Contact % % — ldentification
134 |  Contact (both ways) — Identification
(selection)
135 | Change-over contact with — Identification
off position
Change-over make before L\ L\ e
136 break contact, both ways — Identification
137 | Contact with two makes \ \ — ldentification
138 | Contact with two breaks ; ; — ldentification
139 N.C. contact vyith delayed _ Identification
opening > T > T
140 N.C. contact yvith delayed __ Identification
closing % @
141 N.O. contact vyith delayed __ Identification
opening é # é #

20
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Table B.16 - Electrical Contacts (Continuation)

N° Description S;r_lgle-lme Multi-line diagram | 1° Pe indicated beside
iagram the symbol
142 N.C. contact with delayed _ \dentification

opening and closing

143 | N-C. contact with delayed @ )% — Identification
opening and closing

144 | N.O. contact, late closing — ldentification

145 | N.C. contact, late closing 7 7 — ldentification

Table B.17 - Push-Buttons and Push-Button Stations - Single-Line Diagram

Single-line To be indicated beside

No. Description diagram the symbol
146 Push-button @ -
2
147 P}Jsh—button with i
indicator lamp
Push-button with
148 protection against @ -

unintentional operation

Identify the following
functions in squares:
—L-on

— D - off

— F — clockwise rotation
— R - counterclockwise
rotation )

— O - open

— C -close

— A-up

— V-down

Push-button station (a

149 set of push-buttons)

21
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Table B.18 - Push-Buttons and Push-Button Stations - Multi-Line diagram

v Multi-line To be indicated beside
No. Description di
iagram the symbol
150 N.O. push-button — )
(automatic return)
151 N.C. pus.h—button - )
(automatic return)
Double N.O./N.C. push ‘
152 button with momentary )
break and make C
(automatic return)
Switch (manually operated \ )
153 “N.O) —
Switch (manually operated _ )
154 “N.C) =
Table B.19 - Selector and Transfer Switches
o N Single-line Multi-line To be indicated beside
N Description . .
diagram diagram the symbol
Two-position selector ‘ ‘
155 switch CS \ )
Three-position selector ‘ ‘ ‘
156 switch CS )
157 Four-position selector CS L )
switch \
Selector switch (more ‘ ‘ ‘ ‘ ‘ ‘
158 than four positions) CS r‘i i
159 Change-over switch CT \ -

22
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Table B.20 - Instruments - Indicating Instruments

No. Description Symbol
160 Indicator
(general symbol) o
(* The asterisk is
replaced by the symbol)
161 Voltmeter @
162 Ammeter @
163 Reactive current ammeter ‘
164 Wattmeter @
165 Maximum demand indicator W
P max
166 Varmeter ‘
167 Power factor meter ‘
168 Phase meter @
169 Frequency meter @
170 Synchronoscope @
171 Wavemeter @
172 Oscilloscope @

23
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Table B.20 - Instruments - Indicating Instruments (Continuation)

No. Description Symbol
173 Differential voltmeter
174 Galvanometer ®
175 Thermometer
176 Tachometer @

Table B.21 - Instruments - Recording Instruments

No. Description Symbol
*
177 Recorders (general symbol) ‘
(* The asterisk is
replaced with the
symbol)
|
178 Recording wattmeter W
|
179 Recording wattmeter and W | var
varmeter
|
180 Oscillograph 1V
|

24





—
m PETROBRAS

08 /2010

Table B.22 - Instruments - Integrating Instruments (Meters)

N2 Description
\
*
181 Integrating instrument (general symbol) ‘
(* The asterisk
is replaced with
the symbol)
182 Ampere-hour meter Ah
\
\
183 Watt-hour meter Wh
\
\
Watt-hour meter, with maximum demand
184 indication Wh
Pmax
\
|
185 Watt-hour meter, with maximum demand Wh
recorder
Pmax
|
186 Var-hour meter
varh

25
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Table B.23 - Motors and Generators

No. Description

Single-line
diagram

Multi-line
diagram

To be indicated beside the

symbol

Three-phase

187
synchronous generator

Tag number

Rated power(kVA)
Power factor

direct axis transient
reactance  (saturated),
Xd (p.u.)

direct axis sub-transient
reactance (saturated),
X'd (p.u.)

Direct-current resistance
of armature (Q/phase)
Frequency (Hz)

Rated voltage (kV)
Connection type [delta,
star, star grounded, etc.]
Synchronous speed
(RPM)

Three-phase
188 | synchronous generator
with permanent magnet

[

Tag number

Rated power(kVA)
Power factor

direct axis transient
reactance  (saturated),
Xd (p.u.)

direct axis sub-transient
reactance  (saturated),
X"d (p.u.)

Direct-current resistance
of armature (Q/phase)
Frequency (Hz)

Rated voltage (kV)
Connection type [delta,
star, star grounded etc.]
Synchronous speed
(RPM)

Three-phase
synchronous generator,
star connected, with
grounding output

189

Tag number

Rated power(kVA)
Power factor

direct axis transient
reactance  (saturated),
Xd (p.u.)

direct axis sub-transient
reactance  (saturated),
X'd (p.u.)

Direct-current resistance
of armature (Q/phase)
Frequency (Hz)

Rated voltage (kV)
Connection type [delta,
star, star grounded, etc.]
Synchronous speed
(RPM)
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Table B.23 - Motors and Generators (Continuation)

N© D s Single-line Multi-line To be indicated beside the
escription . .
diagram diagram symbol
Tag number
Rated power(kVA)
Power factor
direct axis transient
reactance  (saturated),
Xd (p.u.)
3 direct axis sub-transient
Three-phase reactance  (saturated),
190 | synchronous generator GS GS X'd (p.u.)
with heating resistor zé*ED D::*ED Direct-current resistance
of armature (Q/phase)
Frequency (Hz)
Rated voltage (kV)
Connection type [delta,
star, star grounded, etc.]
Synchronous speed
(RPM)
2
— Tag number
191 DC Shunt motor — Rated power of motor
‘ ‘ (kW)
2
— Tag number
192 DC Series motor — Rated power of motor
(kW)
2
. . . — Tag number
193 Smgle-phaste induction — Rated power of motor
motor (kW)
2
Single-phase induction — Tag number
194 motor, with external — Rated power of motor
auxiliary phase terminals (kW)
3
Three-phase induction — Tag number
195 | motor with squirrel-cage — Rated power of motor
rotor (kW)
3
. . — Tag number]
196 Three-p_hase induction — Rated power of motor
motor with wound rotor (kW)

27
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Table B.23 - Motors and Generators (Continuation)

. Single-line Multi-line To be indicated beside the
No. Description . -
diagram diagram symbol
Three-phase induction Tag number
197 motor with heating M Rated power of motor
resistor EEED (kW)
Tag number
Rated power of motor
(kW)
* The asterisk (*) of the
198 Three-phase induction R RTD symbol shall be
motor with RTD T replaced with a letter
D indicating where it is
installed.
E - Stator;
M — Bearing
§ T b
. i ag number
199 Single-phase Rated power of motor
synchronous motor (kW)
3
Tag number
200 Three-phase Rated power of motor
synchronous motor (kW)
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Description

Single-line
diagram

Multi-line
diagram

To be indicated beside
the symbol

201

Motor starter (general
symbol)

— Identification

— Rated output power (kW)
— Rated output voltage (V)
— Number of phases

— Rated frequency (Hz)

202

Starter operating in steps

— Identification

— Rated output power (kW)
— Rated output voltage (V)
— Number of phases

— Rated frequency (Hz)

203

Direct on-line starter,
reversing

— Identification

— Rated output power (kW)
— Rated output voltage (V)
— Number of phases

— Rated frequency (Hz)

204

Starter — regulator

— ldentification

— Rated output power (kW)
— Rated output voltage (V)
— Number of phases

— Rated frequency (Hz)

205

Star-delta starter

— Identification

— Rated output power (kW)
— Rated output voltage (V)
— Number of phases

— Rated frequency (Hz)

206

Starter with
Auto-transformer

— Identification

— Rated output power (kW)
— Rated output voltage (V)
— Number of phases

— Rated frequency (Hz)

207

Starter-regulator with
thyristors

— Identification

— Rated output power (kW)
— Rated output voltage (V)
— Number of phases

— Rated frequency (Hz)
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° _ Single-line Multi-line To be indicated beside
N Description di .
iagram diagram the symbol
208 |  Single-phase filter A~ | />~ |— Identification
(general symbol) — —
209 Three-phase filter X — X~/ — |— Identification
(general symbol) — —
210 Single-phase high-pass N N — Identification
filter S > — Cut-off frequency (Hz)
Three-phase high-pass e Y2 Ve Y — Identification
211 filter S el — Cut-off frequency (Hz)
Single-phase low-pass ol XA — Identification
212 filter m~ L — Cut-off frequency (Hz)
Three-phase low-pass e~ Ve G2 — Identification
213 filter m~~ —T = — Cut-off frequency (Hz)
. — ldentification
- - IS
214 Single phaﬁ?teerband pass — % — — % — — Higher and lower cut-off
T frequencies (Hz)
] — Identification
- - X/ X
215 Three pha}ﬁfefand pass — % — NS — Higher and lower cut-off
Y frequencies (Hz)
. — Identification
Single-phase band-stop L~ R o .
216 filter == |7~ |~ |— Higher and lower cut-off
frequencies (Hz)
| - — Identification
- - N\
217 Three phef\iTttzrband stop — % — X — — Higher and lower cut-off
adn frequencies (Hz)
| |
218 Harmonic filter Q Q — Rated voltage (V)
| |
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Table B.26 - Logic and Digital Functions

No. Description Symbol
&
219 AND —
=1
220 OR —
J— - 1
221 EXCLUSIVE-OR —
222 NEGATOR (inverter) 1 Oo—
1
223 BUFFER —] —
1 &
224 NAND 2 012
13
3] 21
225 NOR g o8-
y L
226 ADDER
_ |l P-Q |
227 SUBTRACTOR
Im
228 MULTIPLIER
. . t b
Delay element, with specified ] |
229 .
delay times
Delay element oo ns
230 (* 100 ns indicated as an _ | %ons |
example)
| S L
231 FLIP-FLOP RS
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Table B.27 - Semiconductor Devices

No. Description Symbol
232 Diode ::
233 Light Emitting Diode (LED) :://
234 Bidirectional diode

235 Thyristor { :

Table B.28 — Network Equipment and Representations

NQ

Description

Symbol

236

Distributed Digital Control System
(Sistema Digital de Controle Distribuido —
SDCD)

SDCD

237

Distributed Monitoring and Control System
(Sistema de Controle e Monitoragéo
Distribuido — SCMD)

SCMD

238

Central Monitoring and Operation Station
(Estacdo Central de Operacgéo e
Supervisdo — ECOS)

ECOS

239

Supervisory Control and Data Acquisition -
SCADA

SCADA
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N° Description S(ljr_lgle-lme Multi-line diagram To be indicated beside
iagram the symbol
For the detailed design,
. the symbol shall be
Automatic Voltage .
240 Regulator - AVR AVR adapted according to -
the model and
manufacturer
‘ — Rated voltage (V)
241 Static switch — Number of phases
— Capacity (A)
— Rated voltage (kV)
242 Pyrotechnical device —] — — Rated current (A)
— Rated symmetrical
breaking capacity (kA)
243 Current transducer = = — Current range (mA)
|- -
244 Voltage transducer — Voltage range (mV)
V— V—
245 Active power transducer — Active power range (W)
W-— W-—
~ ~ — Reactive power range
246 | Reactive power transducer P 9
Q_ Q_ (VAI’)
— Tag number
— The asterisk (*) of the
@ symbol shall be
. ) replaced with the three
247 Turbine letters indicating the
type of turbine:
TS — steam turbine
TB — gas turbine
Terminal Block Box (Caixa
248 de Bornes Terminais — CBT - -
CBT)
Remote Terminal Unit -
For the detailed design,
the symbol shall be
250 Rotating rectifier bridge % adapted according to -
the model and
manufacturer
251 Vibration sensor VviB - -
252 Permanent magnet ) )

generator - PMG
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Table B.29 - Miscellaneous (Continuation)

No. Description SLl?gIe-line Multi-line diagram To be indicated beside the
iagram symbol
253 Exciter @ - -

— On single-line diagram:
voltage, number of phases,
frequency, letter
designating busbar,
symmetrical  short-circuit

254 Busbar current, and peak short-
circuit current.

— On  multi-line  diagram:
letters designating phases,
voltage, frequency, letter
designating bus-bar.

255 Resistance Temperature ) )
Detector — RTD or
RTD

— Tag number

— Rated power (kVA and
kW)

— Model

— Mechanical power control
[pitch / stall / active stall
control]

— Speed multiplier indication

256 Aerogenerator I — Turbine operating speed
(RPM)

— Type of electrical
generator [synchronous /
induction / double fed
induction]

— Electrical grid connection
method [direct / electronic
power converter].

— Tag number

G — Rated power
257 Photovoltaic generator (kVA and kW)
\\ 4% — Number of cells
— Final voltage of unit (V)
&
258 Solar generating station — Tag number
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N Description Slr_lgle-llne Multi-line diagram To be indicated beside the
diagram symbol
For the detailed
design, the symbol
Programmable Logic PLC shall be adapted
259 ; -
Controller according to the
model and
manufacturer
260 Electric swivel -XQE -X@r -
ALIMENTAGAO D.A.l - A
i 8|8 :
| RETECTORDE | g | b For the detailed
< O | W .
g @A - —1 | design, the symbol
£ 3|2
261 | Internal Arc Detector (IAD) || 2 2|8 shall b? adapted -
& according to the
model and
number of the feeder
bar (in the example,
bar A)
For the detailed
W\ design, the symbol
. shall be adapted
262 Light sensor | SENSOR DELUZ | according to the )
model and
manufacturer
263 | Earth Fault Indicator - EFI -
4 4
Earth fault insulation < = < =
264 o . -
monitoring device ‘ ‘
- -
Earth fault insulation = =
265 monitoring device, with )
insulation fault circuit test 1o A
device ‘ = ‘ =
For the detailed
design, the symbol
Uninterrupted Power shall be adapted )
266 Supply (UPS) upPs according to the
model and
manufacturer
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Table B.29 - Miscellaneous (Continuation)

No. Description Slr_lgle-llne Multi-line diagram To be indicated beside the
diagram symbol
ALIMENTAGAO o2
PROTEGCAO g E
=0
S| 3
L
@) 0 2
£ <10
= <| O
2 MEDICAO r9
: g
é <
7 <3 ®
x I
o il
SELETIVIDADE | & O
LOGICA @
@
@
@
@
(1) Editable fields (variable quantity) to
267 Intelligent Electronic be filled out (e.g. network, Profibus

Device - |IED

()

network, IEC 61850, RTD etc.)

SSL — No. (Saida da Seletividade
Légica or Logic Selectivity Output)
or ESL - No. (Entrada da
Seletividade Ldgica or Logic
Selectivity Input)

Recipient representation:

Information, messages or variables
sent to the recipient

Recipient (SCMD, ECOS, SCADA
etc.)
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Table B.30 - Switching, Protection and Control Functions

e ANSI IEEE
Description Std C37.2 IEC 60617
For protection functions, use the numbering of
ANSI IEEE Std C37.2 within the symbol (indicated on the right) or, Q
as an alternative, the symbols of IEC 60617, if any. On single-line
diagrams, indicate beside the symbol the number of relays or IEDs.
Master element 1 -
Time delay starting or closing relay 2 -
Checking or interlocking relay 3 -
Master contactor 4 -
Stopping device 5 -
Starting Circuit Breaker 6 -
Anode device 7 -
Control power disconnecting device 8 -
Reversing device 9 -
Unit sequence switch 10 -
Multi-function device 11 -
Overspeed device 12 -
Synchronous speed device 13 -
Underspeed device 14 w <
Speed or frequency matching device 15 -
Accumulator charging device 16 -
Shunting or discharge switch 17 -
Accelerating or decelerating device 18 -
Starting to running transition contactor 19 -
Electrically operated valve 20 -
Distance relay 21
Distance relay (underimpedance) 21 Z<
Equalizer circuit breaker 22 -
Temperature control device 23 -
Overexcitation (volts per hertz) relay 24 -
Synchronizing or synchronism-check device 25 -
Apparatus thermal device 26 0>
Undervoltage relay 27 U<
Flame detector 28 -
Isolating Contactor or Switch 29 -
Annunciator relay 30 -
Separate excitation device 31 -
Directional power relay 32 >
P>
Position switch 33 -
Master sequence device 34 -
Brush-operating or slip-ring short-circuiting device 35 -
Polarity or polarizing voltage devices 36 -
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Table B.30 - Switching, Protection, and Control Functions (Continuation)

e ANSI IEEE
Description Std C37.2 IEC 60617
Undercurrent relay 37 <
Underpower relay 37 P<
Bearing protective device 38 -
Mechanical condition monitor 39 -
Field (over/under excitation) relay 40 -
Field circuit breaker 41 -
Running circuit breaker 42 -
Manual transfer or selective device 43 -
Unit sequence starting relay 44 -
Abnormal Atmospheric condition monitor 45 -
Reverse-phase or phase-balance current relay 46 I, >
Phase-sequence or phase-balance voltage relay 47 U, >
Incomplete sequence relay 48 -
Equipment thermal relay 49 b
Instantaneous overcurrent relay 50 1>>
Instantaneous earth fault overcurrent relay 50 (SS;\I or I % >
. . I>
AC inverse time overcurrent relay 51
. 51 (G, Nor | % >
Time earth fault overcurrent relay Gs =
) —
) . . U/ I>
Time overcurrent relay with voltage restraint 51V
Locked rotor detector relay 51LR nI=>a
AC circuit breaker 52 -
Exciter or DC generator relay 53 -
Power factor relay 55 COS o>
Field application relay 56 -
Short-circuiting or grounding device 57 -
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Table B.30 — Switching, Protection, and Control Functions (Continuation)

e ANSI IEEE
Description Std C37.2 IEC 60617

Rectification failure relay 58 -
Overvoltage relay 59 u>
Residual overvoltage relay (neutral displacement) 59N Ui >
Voltage or current balance relay (between different circuits) 60 -
Time-delay stopping or opening relay 62 -

O
Gas pressure relay (Buchholz relay) 63

LT
Ground detector relay 64 N
Governor 65 -
Notching or jogging device 66 -
AC directional overcurrent relay 67 I >

F—>—

Ground fault AC directional overcurrent relay 67N I % >
Blocking or out-of-step relay 68 -
Permissive control device 69 -
Rheostat 70 -
Liquid Level 71 -
DC circuit breaker 72 -
Load-resistor contactor 73 -
Alarm relay 74 -
Position changing mechanism 75 -
DC overcurrent relay 76 -
Pulse transmitter 77 -
Phase-angle or synchronism measuring relay 78 n>
AC reclosing relay 79 O-I
Flow relay 80 -
Frequency relay 81 -
Underfrequency relay 81U f<
Overfrequency relay 810 f>
DC reclosing relay 82 -
Selective control or transfer relay 83 -
Operating mechanism 84 -
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Table B.30 — Switching, Protection, and Control Devices (Continuation)

_n ANSI IEEE
Description Std C37.2 IEC 60617
Communications, carrier or pilot-wire relay 85 -
Lockout relay 86 -
Differential protective relay 87 la>
Auxiliary motor or motor-generator 88 -
Line switch 89 -
Regulating device 90 -
Voltage directional relay 91 -
Voltage and power directional relay 92 -
Field changing contactor 93 -
Tripping or trip-free relay 94 -
Reverse current relay - =
N <
Winding short-circuit detection relay - e
Downed conductor detection relay - /W\
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Table B.31 - Electrical Building Installations and Lighting Circuits

No.

Description

Diagram

To be indicated beside the symbol

268

Lamp

X

The color shall be indicated beside the symbol
according to the following:

— VD or G- Green

—VMorR -Red

— AMorY - Yellow

— BR or W - White

— AB or A - Amber

— AZ or B - Blue

269

Lighting luminaire
(incandescent,
sodium vapor, metallic
vapor or LED)

— indication of circuit to which luminaire belongs
— Lamp power (W)
— Sequence of three letters, with the following
meaning (see Note 1):
1st letter - “Ex” protection type:
D — explosion proof
E —increased safety
N — non ignite
G — general use (with no protection type
for classified areas)
2nd letter — mounting type:
P - hanging
B -arm
G - gooseneck
F - plafonnier
S - Stanchion (post or stake)
3rd letter — reflector type:
D - diffuser
S - shallow
B - concentrator
A - angle (in this case, an arrow shall be
placed indicating the orientation of the
light beam)

270

Fluorescent lighting
luminaire

— Indication of circuit to which the lighting
luminaire belongs
— Number and power of lamps (W)
— Sequence of two letters, with the following
meaning:
1st letter — protection type “Ex”:
D — explosion proof
E — increased safety
N — non ignite
G — general use (no type of protection for
classified areas)
2nd letter — mounting type
P - hanging
E - embedded
F - plafonnier
S - stanchion (post or stake type)

271

Emergency lighting
luminaire
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Table B.31 - Electrical Building Installations and Lighting Circuits (Continuation)

No.

Description

To be indicated beside the symbol

272

Projector

— Indication of circuit to which the projector
belongs
— Projector lamp power (W)
— Letter indicating “EX” protection type, with the
following meaning:
D — explosion proof
E — increased safety
N — non ignite
G — general use (no protection type for
classified areas)
See Note 2

273

Outlet

— Number of phases

— Circuit to which outlet belongs

— Maximum rated power of outlet (VA)

— “EX” protection type according to designation
D — explosion proof
E — increased safety
G — general use (no type of protection for
classified areas)

274

Exposed conduit

275

Embedded or
underground conduit

Conduit beneath(or behind)

body conduit fittings

276 platform, equipment, etc. o )
077 Conduit going up Q/ ]
indication
278 Condluit goipg down )
indication
279 | Conduit passing down / -
280 Conduit passing up / -
— Designating letters (L, LL or LB) followed by
Tvoe L LL or LB the numeric suffix equivalent to the diameter
ype L, . — In the case of explosion proof (Ex “d”) conduit
281 | rectangular body conduit fitti d elb fix D d
fittings ittings and elbows, prefix is used.
Example: DL3 — 1" explosion proof L-type
conduit fitting
— Designating letters (T or TB), followed by the
282 Type T or TB rectangular numeric suffix equivalent to the diameter

— In the case of explosion proof (Ex “d”) conduit
fittings and elbows prefix D is used
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Table B.31 — Electrical Building Installations and Lighting Circuits (Continuation)

No. Description Diagram To be indicated beside the symbol
— Designating letter (C) followed by the numeric
283 Type C rectangular body suffix equivalent to the diameter
conduit fittings — In the case of explosion proof (Ex “d”) conduit
fittings and elbows use prefix D
| — Designating letter (X) followed by the numeric
084 Type X rectangular body -+ suffix equivalent to the diameter
conduit fittings a ou — In the case of explosion proof (Ex “d”) conduit
fittings and elbows use prefix D
— Designating letter (J) followed by the numeric
285 J tvpe elbow [ jz suffix equivalent to the diameter
yp ou — In the case of explosion proof (Ex “d”) conduit
fittings and elbows use prefix D
— Designating letter (L) followed by the numeric
286 Type L circular body suffix equivalent to the diameter
conduit fitting — In the case of explosion proof (Ex “d”) conduit
fittings and elbows use prefix D
—Designating letters (LB) followed by the
287 Type LB circular body numeric suffix equivalent to the diameter
conduit fitting — In the case of explosion proof (Ex “d”) conduit
fittings and elbows use prefix D
—Designating letter (T) followed by the numeric
288 Type T circular body suffix equivalent to the diameter
conduit fitting — In the case of explosion proof (Ex “d”) conduit
fittings and elbows use prefix D
—Designating letters (TB) followed by the
289 Type TB circular body numeric suffix equivalent to the diameter
conduit fitting — In the case of explosion proof (Ex “d”) conduit
fittings and elbows use prefix D
—Designating letter (C) followed by the numeric
290 Type C circular body suffix equivalent to the diameter
conduit fitting — In the case of explosion proof (Ex “d”) conduit
fittings and elbows use prefix D
— Designating letter (X) followed by the numeric
291 Type X circular body suffix equivalent to the diameter
conduit fitting — In the case of explosion proof (Ex “d”) conduit
fittings and elbows use prefix D
292 Plugs ) — Des_lgnatlpg letter (P) foI_Iowed by the numeric
suffix equivalent to the diameter
) — Designating letters (CP) followed by the
293 Caps numeric suffix equivalent to the diameter
. ) — Designating letter (N) followed by the numeric
294 Nipples suffix equivalent to the diameter
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Table B.31 - Electrical Building Installations and Lighting Circuits (Continuation)

No. Description Diagram To be indicated beside the symbol
— Designating letter (U)
295 | Male/female connector {-Cr — In the case of explosion-proof connectors (Ex
“d”), use prefix D (e.g.: DU2)
R g — — Designating letters (UF)
296 Female/F(imaIe K — the case of explosion-proof connectors, use
connector prefix D (e.g.: DUF2)
— Designating letters (UM)
297 Male/male connector C-} — In the case of explosion-proof connectors (Ex
“d"), use prefix D (e.g.: DUM2)
— Designating letters (SV)
298 Vertical sealing units — Numeric suffix equivalent to diameter
Ex“d” — If the sealing unit has a drain, add suffix D.
E.g... SV3D
— Designating letters: SH
299 Horizontal sealing units — Numeric suffix equivalent to diameter
Ex‘d” ﬁ—4 — If the sealing unit has a drain, add suffix D.
E.g.: SH3D
— Designating letter (H)
300 Hangers ) — Numeric suffix equivalent to diameter
— Designating letter (RE)
301 Reducer bushing - — Sequence of two numeric suffixes equivalent
to the two inlet and outlet diameters
Reducer coupling — Designating letter (RI)
302 (enlarger) - — Sequence of two numeric suffixes equivalent
to the inlet and outlet diameters
— Designating letter (H)
303 | E L — Numeric suffix equivalent to the diameter
Xpansion joint or sleeve _ | ! « qn
— In the case of explosion-proof (Ex “d”)
expansion sleeves use prefix D
. — Designating letter (D)
304 Drain ) — Numeric suffix equivalent to the diameter
— Letters designating terminals:
F —male/female type terminal
FF — female/female type terminal
305 Flexible seal-tight ) FM — male/male type terminal
conduits — Numeric suffix equivalent to the diameter.
— Indication of length within parentheses
E.g.: F2 (1500) — Male/female 3/4” flexible
conduit 1 500 mm in length
Flexible explosion-proof — The same designations in the preceding item
306 conduits (Ex‘d”) - are used plus prefix D. -
E.g.: DF2 (1 500)
Numeric suffix equivalent to diameter
Suffix 1 2 3 4 5 6 7 8 9 10
Meaning 1/2” 3/4” 1” 11/4 | 112 2 21/2 3" 31/2 4
NOTE 1 Omission of the last letter indicates there is no reflector.
NOTE 2 When necessary, the orientation angles of the light beam shall be indicated
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Annex C - Wire and Cable Designations

C.1 Wire and cables are represented so as to identify the number of cables, the number of
conductors per cable, their construction, and their nominal cross-sectional area. The examples given
below illustrate this designation method.

EXAMPLE

2 x3/c 240

Indicates the number of cables
(it may be omitted in the case of a single cable)

Indicates the number of conductors per cable

Indicates the nominal cross-section of
conductors in mm?2

3/c 240 - 1 cable with 3 conductors of 240 mm?2
3x1/c 120 - 3 cables, each with 1 conductor of 120 mm?2
3x2/c 240 - 3 cables, each with 2 conductors of 240 mm?2

2x(3/c 35+ 1/c 16) - 2 cables with 4 conductors, each cable with 3
3 conductors of 35 mm2 and 1 conductor of 16 mmz?
2x3/c 35 + 2x1/c 16 - 2 cables with 3 conductors of 35 mm2 plus 2 single-
conductor cables of 16 mm?2
In exceptional cases for cables that have not yet been identified in
AWG / MCM, adopt the designation proposed using the nominal cross-
sectional area in AWG / MCM:
2x(3/c#4 + 1/c#12) - 2 cables with 4 conductors, each cable with
3 #4 AWG conductors and 1 #12 AWG conductor

2x3/c#4 + 2x1/c#12 - 2 cables with 3 #4 AWG conductors plus 2 #12
AWG single-conductor cables

C.2 Conduit Designation

The nominal cross-sectional area of the conduit shall be placed above the arrow indicating the wiring,
circuit or tag number of the conduit, as indicated in examples 1 and 2.

EXAMPLE 1

1’ 3x1/c 35 2" M-206
1" conduit 2" conduit identified
containing 3 as M-206

35 mm?wires

__11/2" 11/2" CIRC.A13

1 1/2” conduit containing the
circuit identified by A13
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EXAMPLE 2 A complete representation may be used as an option.

<.

M-405

Circuit B6 B7

6x1/c25

M-405 is the tag number of
the conduit. B6 and B7 are
the numbers of the circuits
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