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How to Read IEC Industrial Control Schematic Diagrams

IEC Sample Schematic Learning Resource

This sample schematic set replicates drawing features found in an industrial control panel. The drawing
contains typical power and control devices, such as; DOL motor controllers, a VFD or “inverter, a
temperature controller, a PLC with multiple module positions, field 1/0, wiring terminals, a front panel
layout, interior back panel equipment layout and example BOM. Part numbers of various panel
components are listed, otherwise generic equipment is used. It is encouraged that a student view
electrical equipment specification documentation to become familiar with the respective component. This
can readily be done online.

NOTES:

1. This example schematic set is drawn to the IEC format and uses IEC electrical symbols.

2. Components and wires are sequentially numbered.

3. This drawing set uses alphanumeric page co-ordinate locations for parent and child components.

4. The 3-phase power wiring is labelled L1, L2, L3 for line and N for neutral. Each new segment of line
power increments sequentially, example: 1L1, 112, 1L3 then 2L1, 2L2, 2L3 then 3L1, 3L2, 3L3 and so on.

5. The control wiring is numbered using sequential wire labelling. The system starts at a given number
and increments with each new wire segment added. Wire numbers are created when a component is
added to the system and the wire is split.

6. Wire numbers do not change when passing through a connection terminal.

7. PLCinput and output wires are labelled with the PLC input and output addresses.

8. The PLC inputs are configured sink or “positive logic”, (OV Input common connection 24VDC input
wiring).

9. The PLC outputs are relay type. There are two groups of four outputs with a separate power supply
common for each.

10. This drawing set also uses alphanumeric page co-ordinate locations for off and on page wiring
references and continuation arrows. See example below:
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Disconnect Fuse SW 3P, Switch
rating: 50A, Fuse size 32A Type
NFC (IEC)
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1L2 :
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L2 X120 S K 22 22 > 212/3.A1
1L3 :
5 6
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211|212 | 213 2L1|2L2 |2L3 2L1|2L2 |2L3 2L1|2L2 |2L3
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3L1|3L2 33 501 |5L2 | 503 711|712 | 713 oL1|9L2 |9L3
1L1] 3L2| 513 1L1] 3L2| 513 1L1] 3L2| 513 1L1] 32| 513
\ —————————— \\ K1 \ —————————— K2 \ —————————— K3 \ —————————— K4
Contactor 3P, coil Contactor 3P, coil Contactor 3P, coil Contactor 3P, coil
2T1| 472|673 suppressor, PN 2711 472) 673 syppressor, PN 2711472/ 6T3|  syppressor, PN 2711472/ 673 suppressor, PN
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J J 3] ToRr1 J J 3] ToR2 J J 3] TOR3 J J 3] TOR4
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Thermal overload relay Thermal overload relay Thermal overload relay Thermal overload relay
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unbalance protection. unbalance protection. unbalance protection. unbalance protection.
PN S.E. LRDO5 PN S.E. LRDO5 PN S.E. LRDO5 PN S.E. LRDO8
RORTOR R o S0 2 Mo 26 24 2 ‘:)SC GND
I3 <>\1< Q GND ad Q GND ad Q GND & Q Q
Ut | vl |wW1 U2 | v2 | W2 U3 | V3 | W3 U4 | v4 | W4
GND GND GND GND
U/T1|V/T2 | W/T3 U/T1 | VT2 | W/T3 U/T1|V/T2 | W/T3 U/T1|V/T2 | W/T3
Fan 1-0.37 KW, M Fan 2-0.37 KW, M Fan 3-0.37 KW, M Feeder - 1.5 KW,
400V, 50HZ, 1.05A, 3~ 400V, 50HZ, 1.05A, 3~ 400V, 50HZ, 1.05A, 3~ 400V, 50 HZ, 3.5 A,
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S.E. 3KW VFD
5A Fuse 5A Fuse 5A Fuse MCB 2P 1A
11L1|11L2| 1113 ATV320U30N4C 2P 2P 2P 2 M9F11220
- - (IEC)
O NOT ALL VFD I/0 Shown. N4 o
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3 >
24V-4/4.A14 B> 24V-4 >
24V-4/6.H5
24V-4 24V-4 24V-4 24V-4 24V-4 24V-4 oav-a
95 97 95 97 95 97 95 I
TOR1 TOR1 7 TOR2 TOR2 7 TOR3 TOR3 TOR4
9% 98 9% 98 9% 98 %
24V-5/6.C8 ©
9 13 17 2
x4-4 O X4-10 X4-16( x4-22(
3 13 3 13 3 13 Feeder 1
Manual/Auto Ss2
f-- PB1 K1 E——\\ PB3 K2 f-- PB5 K3 —\,—\ 7777777777777777777 882 -ooooooo Ss2 o
Fan 1 Start Fan 2 Start Fan 3 Start 2
14 14 14 4 10.4
X4-5 10 X4-11 i X4-174 8 X4-23¢ X4-30
1 22 24
X46 | X412 x4-18 X4-24(
1 1 3 1 10.4/6.D8 o
- PB2
Fan 1 Stop [-- PB4 [-- PB6 E\\ pPB7 R5
2 Fan 2 Stop Fan 3 Stop Feeder Jog 14| Feeder
X4-7 X4-13 X4-19( X4-25( Auto Relay
X4-26( m
x4-27(
-
11 12 15 16 19 20
23
®
x48 ( X4-9 X414 O X4-15( X4-20 X4-21¢ X4-28
23 I
Al X1 X1 Al X1 X1 A1 X1 X1 A1 X1
[ Ik PL1 PL2 [ ]k PL3 PL4 [ ks PL5 PL6 [ ke PL7 T
Coil Fan 1 ON Fan 1 Motor Coil Fan 2 ON Fan 2 Motor Coil Fan 3 ON Fan 3 Motor Coil Feeder ON
A2 X2 Trip A2 X2 Trip A2 X2 Trip A2
X4-3 q X4-3 X4-3 X43 ( X4-3 x43 ( X4-3
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> >
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24V-5/3.114 B> 24V°5 P 24V-5/7.A1
24V-5 24V-5
Temperature VED Fault
Status
24V-5 24V-5 o 0
w w
X5-1 O X5-1 X5-1 X5-1 X5-1 3 Q
© ~
=] =]
3 3 24V-5/5.813
s oo v pl e e
LS1 LS2 Auto TOR4
ovDe 4/(Cycle On . CycleStart— j0.4/5.013 Feeder Trip
Pxs3 P xsa X5-5 X5-6 xs7 %
ovbe 10.0 10.1 10.2 10.3 10.4 10.5 10.6 10.7
-
COM 0 COM 0 10.0 10.1 102 10.3 10.4 10.5 10.6 10.7 N/C
CPU & Embedded 1/0, 24VDC Sinking Input (Positive Logic), Relay Output
24vdc  OVde GND coM1 Q0.0 Q0.1 Q0.2 K com?2 Q0.4 Q0.5 Q0.6 Q07
\
24VDC PLC CPU & Embedded I/0, 8
24VDC Inputs, 8 Relay Outputs, 2
Common Lines, 20-10V Analog | 24V-1 ovbC 24V-4 Q0.0 Qo.1 Q0.2 Q0.3 24V-4 Qu.4 Q0.5 Q0.6
Inputs (not shown) S.E. PN
TM221ME16R GND
= Feeier Feeder Pusher
Brake
Earth / Ground Relay Auto Relay S(I;I:lr;?d X1
X1 Al Al Al
ovDC A A R4 RS R6 A v v PL9
8 2 Qe LI IR LR e 3 3 Estop
P C P @ o X2
$ g x2| Auto A2 A2 $ 3 2 Ready
2 < Mode Z o o
~ N ~
Conveyor Conveyor
oVvDC 0VDC 0VDC FWD REV 0VDC oVDC
0 VDC/5.114 B> P 0 VDC/7.11
PLC CPU (Cre ) (Cwr ) (r)
24VDC Supply = /4C6 —— /5D12 — /ace Inverter FWP & REV
-0~ /6.H7 0= /6H7 —0- /6.H8 Control Signals
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24V-5
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31
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BR1 Thru-Beam
(O) Sensor
§-
BLT D X5-8
X52 ¢ O X5-2 11.0
) = ~ @ < 0 < ~
PLCT Digital Input Module
Input
Module PN
TM3DI8
s = =
o o o
O o [&)
0vDC ovDC
X5-2
Spare OV Field Device
Connection
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24V-5 n24V-5/9.A1
24V-5/7.A14 P> .
24V-5
VFD Speed
Status Signal
hd ™
s o
& 3
o o
= =
—@GND
W2.0+ |Iw2.0-
> + S [3) o + - [3) + & [3) + & o
5 =] 2 z z = = z b < z [ e z
PLCT Analog Input & Output Module
Analog I/0
Module PN
TM3AM6 o + , + .
3 & 8 s 5] 5
o @ GND
ovbe Db
QW2.0+ |QW2.0-
Clean Earth/
Ground
\/
] b
s °
& o
N o
E
0oVDC
VFD Speed
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» 24V-5
24V-5/8.A14 P>
0VDC
D X6-1 D X6-5
! ! 31
E-Stop 1 N 7”7% ,,,,,,,,,,,,,,,, 7L .
v - st O x6-9 ”
) ) 13 KS
D X6-2 D X6-6 E\ :ESS“:T Safety 1
27 29 22 33
14
21
D X6-3 D X6-7 @ x6-10
1 1 K6
E-Stop 2 Gf\/ 2 Safety 2
2 2 32
D X6-4 D X6-8 2
- o = N h
< < > >
PLC1 .
E-Stop Safety Monitor Module
Safety CAT3 Maximum
Module PN ovDC
TM3SAC5R
e Q 3 H 2 3 3 )
24V-5
35 36
Al Al
[ ks [__]ke Mini contactor with built-in
A2 Safety 1 A2 Safety 2 diode suppressor
Schneider Electric
PN CA4KN31BW3
0VDC/8.114 P> 0vbC 0VvDC 0VDC
C o J[ w ]
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Module 0 Module 1 Module 2 Module 3 NOTE:
CPU & Embedded I/0 8 24VDC Mixed AnaIOg Safety Graphics d|Sp|ay connects to
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supplied through serial RJ45
cable, PN VW3A1104R10.
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Example Nameplate
XYZ Control Systems,
sample Street, Sample Town, Sample Website, PH 000 000 0000
Serial Number 123456
Customer / Operator Global Baked Goods
Rated Voltage 3 Phase, 400 V /230V AC
Control Voltage 24 VDC
Fraquency 50 HZ
Rated Current 26 A
Documentation Drawing No. 1, Manual No. 1
Date of manufacturer DD.MM.YYYY
Approvals IEC 60204-1, IEC 61439-1/-2
o
o
o
n
o
TEMPERATURE
CONTROL
FAN 3 ON FAN 3 FAULT FEEDER ON
ecra PL5 PL6 PL7
(=]
=
Emergency  E.STOP READY I g
EMERGENCY STOP 1 Stop Reset FA %ART FANS’OP
N\ @ 9
PB5
PB 10 PL9 AIE o
=)
\ =
|00
AUTO CYCLE AUTO ON FAN 1 ON FAN 1 FAULT FAN 2 ON FAN 2 FAULT
‘e . ) d J
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CONTROL POWER ]
[0} | CYCLE START FAN 1 START FAN 1 STOP FAN 2 START FAN 2 STOP
ss PB1 PB2 PB3 PB4
(-]
=)
S
o
100.00 100.00 80.00 80.10 80.00 80.00 80.00
mm mm mm mm mm mm mm
‘ 760.00 ‘ ‘
mm
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Sample Industrial Control Schematic BOM

Manufacturer |  Part Number | Name & Description QTyY
Enclosure
Rittal 8017558 IP54 (NEMA12) 1
Mounting plate included.
Mains Disconnector [ Isolator Fused
S.E. GS2FG3 Switch disconnector fused 1
S.E. GS2AH520 Handle for front mounted Red/Yellow 1
S.E. GS2AE2 Shaft for external operator 1
Siemens INWE112-1 NFC CYLINDRICAL FUSE, 500V,32A 3
Breakers Motor Circuit Protection, VFD and Control Power Supply
S.E. M9F11303 Multi9 - C60N - MCB - 3P - 3 A - C Curve 3
S.E. M9F11306 Multi9 - C60N - MCB - 3P- 6 A - C Curve 1
S.E. M9F11220 Miniature circuit breaker (MCB), Multi9 20 A 1
S.E. GV2P14 Motor circuit breaker, 3P, 6 to 10A 1
Motor Control DOL and VFD Components
S.E. LC1D09BD Contactor, TeSys Deca, 3P(3NO), AC-3/3e, <=440V, 9A, 24V DC coil 4
S.E. LRDO5 Thermal overload relay, TeSys Deca, 690VAC, 0.63 to 1A, INO+1NC, class 104, 3
S.E. LRDOS Thermal overload relay, TeSys Deca, 690VAC, 3P, 2.5 to 4A, INO+1NC, class 10A 1
S.E. ATV320U30N4C variable speed drive, Altivar Machine ATV320, 3kW, 380 to 500V, 3 phase 1
Fuse Holders & Fuses
Edison EHM2DU 2 pole midget fuse holder, finger safe. 3
Edison MENS Edison fuse, MEN series, Class Midget, time-delay, 5A, 250 VAC, ferrule. 6
Pheonix 3004249 6.3mm x 32mm Fuse holder 3
Contact
Generic Generic 2 AMP 6.3mm x 32mm Glass Fuse Fast Acting 1
Generic Generic 6 AMP 6.3mm x 32mm Glass Fuse Fast Acting 2
Heaters
Generic Generic | 1 KW Heater, thermal protected 3
Control Power Supply
S.E. ABLS1A24050 Regulated Power Supply, 100-240V AC, 24V 5 A, single phase 1
Control Relays
S.E. RXM2AB2BDPYVM | Relay & socket, 10A, 2CO, LED, 24V DC 3]
Temperature Controller
Generic Generic 24VDC Temperature controller. 1
Generic Generic Thermocouple T-sensor
PLC Components
S.E. TM221MELBR/G PLC, CPU & 1/0 + Communications 1
S.E. TM3DI8/G 24 Vdc digital input expansion module 1
S.E. TM3AMG Mixed analog input & output expansion module 1
S.E. TM3SACSR/G Safety module, 1 function, CAT3, 1
S.E. TNH2GBD Graphics Display 1
Expansion Safety Contactor Relays
S.E. CA4KN3I1BW3 | Contactor, 3P, AC-3/AC-3e, 440V, 12A, 1INO aux, 24V DC 2
Field Installed Sensors, Switches & Actuators
Generic Generic 24VDC 20W Electro mech brake 1
Generic Generic 24VDC 0.4A Push pull solenoid 1
Auto-Direct FIMRE-00-0A Thru beam emitter 24VDC 1
Auto-Direct FMRR-0P-0A Thru beam receiver 24VDC 1
Auto-Direct ABP2H41711 Limit Switch N.O. 2
Operators & Indicators
Generic Generic Emergency stop pushbutton, 22mm, twist-to-release, (2) N.C. 2
Generic Generic Push button, 22mm, momentary, red (1) N.C. contact 3
Generic Generic Push button, 22mm, momentary, green (1) N.O. contact 4
Generic Generic Push button, 22mm, momentary, white (1) N.O. contact 1
Generic Generic Push button, 22mm, momentary, black (1) N.O. contact 1
Generic Generic Selector switch, 22mm, 2 position, maintained, (1) N.O. contact 3
Generic Generic LED pilot light, 22Zmm 24VDC, white 1
Generic Generic LED pilot light, 22mm 24VDC, green 4
Generic Generic LED pilot light, 22mm 24VDC, red 4
Electric Motors
Generic Generic Fan 1-3 - 0.37 KW, 400V, 50HZ, 1.054A, 1500 RPM 3
Generic Generic Feeder - 1.5 KW, 400V, 50 HZ, 3.5 A, 1500 RPM 1
Generic Generic Main Conveyor - 2.2 KW, 400V, 50HZ, 4.8 A, 1500 RPM 1
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