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OPERATING MAINTENANCE INSTRUCTION 

 
RTD Sensors 
 
A RTD Sensing element consists of a wire coil or deposited film of pure metal. The element’s resistance increases 
with temperature in a known and repeatable manner. RTD’s exhibit excellent accuracy over a wide temperature 
range. 
 

• Temperature range: -200 to 700ºC 
• Sensitivity: the voltage drop across an RTD provides a much larger output than a thermocouple. 
• Linearity: Platinum and copper RTD’s produce a more linear response than thermocouples or thermistors. 

RTD non-linearities can be corrected through proper design of resistive bridge networks. 
 
The most commonly used element material is platinum with a resistance of 100 ohms @ 0ºC and a temperature 
coefficient (Alpha) of 0.00385 ohms/ohm/ºC. 
 
Other element materials also used are copper, nickel and nickel-iron. Platinum elements predominate because of 
their wider range, and because platinum is the most repeatable and stable of all metals. 
 
Tolerance of PT100 Ω (Alpha = 0.003850 @ 0ºC) 
CLASS ‘B’ ± 0.12 Ω        OR         ± 0.30ºC         
CLASS ‘A’ ± 0.06 Ω        OR         ± 0.15ºC         
1/3 DIN ± 0.04 Ω        OR         ± 0.10ºC         
1/10 DIN ± 0.012 Ω      OR         ± 0.03ºC         
 
RTD sensors should be wired using a screened copper conductor cable to prevent Electromagnetic interference. 
 

Connection / Wiring details 
Different connection Types. Standard Colour code; A is white, B is red. 
 
       A 
 
          2 wire              
 
        B 
    
 
 
       A 
 
                        
         3 wire 
        B 
        B 

Basic connection where the lead is 
short. No lead wire compensation, 
introducing an error into the reading. 

Most common connection 3 wire, 
the instrument measures the lead 
wire resistance in the B legs and 
allows for this in its reading. 
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          A 
          A 
 
    4 wire 
 
          B 
          B 
 

 
 

     A1 
       A 
  
                        
         Duplex 
 RTD 
        B 
        B 
       B1 
       B1 
 
Table for Platinum resistance elements. 
Resistance values in Ohms from 0°C to + 400°C. 
PT100 ohm RTD to DIN 43760 - IEC 751 – EN60 751 
R(0) = 100 ohm 
°C 0 1 2 3 4 5 6 7 8 9
0 100.00 100.39 100.78 101.17 101.56 101.95 102.34 102.73 103.12 103.51
10 103.90 104.29 104.68 105.07 105.46 105.85 106.24 106.63 107.02 107.40
20 107.79 108.18 108.57 108.96 109.35 109.73 110.12 110.51 110.90 111.28
30 111.67 112.06 112.45 112.83 113.22 113.61 113.99 114.38 114.77 115.15
40 115.54 115.93 116.31 116.70 117.08 117.47 117.85 118.24 118.62 119.01
50 119.40 119.78 120.16 120.55 120.93 121.32 121.70 122.09 122.47 122.86
60 123.24 123.62 124.01 124.39 124.77 125.16 125.54 125.92 126.31 126.69
70 127.07 127.45 127.84 128.22 128.60 128.98 129.37 129.75 130.13 130.51
80 130.89 131.27 131.66 132.04 132.42 132.80 133.18 133.56 133.94 134.32
90 134.70 135.08 135.46 135.84 136.22 136.60 136.98 137.36 137.74 138.12
100 138.50 138.88 139.26 139.64 140.02 140.39 140.77 141.15 141.53 141.91
110 142.29 142.66 143.04 143.42 143.80 144.17 144.55 144.93 145.31 145.68
120 146.06 146.44 146.81 147.19 147.57 147.94 148.32 148.70 149.07 149.45
130 149.82 150.20 150.57 150.95 151.33 151.70 152.08 152.45 152.83 153.20
140 153.58 153.95 154.32 154.70 155.07 155.45 155.82 156.19 156.57 156.94
150 157.31 157.69 158.06 158.43 158.81 159.18 159.55 159.93 160.30 160.67

4 wire connection is the most accurate 
measurement. The instrument measures 
the lead resistance of all four lead wires 
removing these values for its reading 

Duplex 3 wire RTD connection as per 
single RTD but two individual element 
windings. 
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160 161.04 161.42 161.79 162.16 162.53 162.90 163.27 163.65 164.02 164.39
170 164.76 165.13 165.50 165.87 166.24 166.61 166.98 167.35 167.72 168.09
180 168.46 168.83 169.20 169.57 169.94 170.31 170.68 171.05 171.42 171.19
190 172.16 172.53 172.90 173.26 173.63 174.00 174.37 174.74 175.10 175.47
200 175.84 176.21 176.57 176.94 177.31 177.68 178.04 178.41 178.78 179.14
210 179.51 179.88 180.24 180.61 180.97 181.34 181.71 182.07 182.44 182.80
220 183.17 183.53 183.90 184.26 184.63 184.99 185.36 185.72 186.09 186.45
230 186.82 187.18 187.54 187.91 188.27 188.63 189.00 189.36 189.72 190.09
240 190.45 190.81 191.18 191.54 191.90 192.26 192.63 192.99 193.35 193.71
250 194.07 194.44 194.80 195.16 195.52 195.88 196.24 196.60 196.96 197.33
260 197.69 198.05 198.41 198.77 199.13 199.49 199.85 200.21 200.57 200.93
270 201.29 201.65 202.01 202.36 202.72 203.08 203.44 203.80 204.16 204.52
280 204.88 205.23 205.59 205.95 206.31 206.67 207.02 207.38 207.74 208.10
290 208.45 208.81 209.17 209.52 209.88 210.24 210.59 210.95 211.31 211.66
300 212.02 212.37 212.73 213.09 213.44 213.8 214.15 214.51 214.86 215.22
310 215.57 215.93 216.28 216.64 216.99 217.35 217.70 218.05 218.41 218.76
320 219.12 219.47 219.82 220.18 220.53 220.88 221.24 221.59 221.94 222.29
330 222.65 223.00 223.35 223.70 224.06 224.41 224.76 225.11 225.46 225.81
340 226.17 226.52 226.87 227.22 227.57 227.92 228.27 228.62 228.97 229.32
350 229.67 230.02 230.37 230.72 231.07 231.42 231.77 232.12 232.47 232.82
360 233.17 233.52 233.87 234.22 234.56 234.91 235.26 235.61 235.96 236.31
370 236.65 237.00 237.35 237.70 238.04 238.39 238.74 239.09 239.43 239.78
380 240.13 240.47 240.82 241.17 241.51 241.86 242.20 242.55 242.90 243.24
390 243.59 243.93 244.28 244.62 244.97 245.31 245.66 246.00 246.35 246.69
400 247.04    
 
There is no maintenance required for RTD sensors however, scheduled calibration checks 
at ice point (0°C) are recommended.  

 
RESISTANCE THERMOMETERS AND THEIR ELEMENTS 

According to Australian Standard 2091 – 1981 - PT100 Ω  DIN 43760  – EN60 751 ALPHA 0.00385 
 
Method for Determining Ice-Point (0C) Resistance 
 
a.  Insulated container.  An insulated container at least 300 mm deep and with an internal diameter of 

100 mm. 
 
PROCEDURE.  The procedure shall be as follows: 
 
(a) Fill the insulated container with finely divided ice made from distilled water.   
 
Note: If ice water from distilled water is not available, the clear part of a block of commercial ice will 
suffice, provided that all surfaces are first washed with distilled water. 
 
b)  Mix the ice with distilled water which has been pre-cooled, using the stirrer, and then drain off the 

excess water.  The ice should be glassy-looking but there should be no free water remaining. 
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c)  Connect the thermometer to an appropriate resistance measuring device and adjust so that the electrical 
power dissipated in the element does not exceed 1 m W. 

d)  Immerse the thermometer in the ice so that the element is at a depth of at least 150 mm.  Ensure that 
the lower tip of the thermometer is at least 30 mm clear of the bottom of the container. 

Note: Thermometers with stem lengths less than 150 mm should be immersed to their maximum possible 
depth. 
 
e)  When the element reaches equilibrium with the ice, measurements may be taken.  Measurements 

carried out with direct current shall be made with the current in both the forward and reverse 
directions. 

Note: The time taken for the element to reach equilibrium is normally about 3 minutes. 
 
 
 
 
 
f)  Decrease the depth of immersion of the element by 50 mm or 20 percent of the stem length, whichever 

is the smaller. 
g)  Repeat step (e).  If the change in reading is more than on-third the appropriate tolerance given in 

Clause 2.2, the whole procedure shall be repeated with fresh ice. 
 
Workshop certificate.  The workshop certificate shall state the following information: 
 
a.  Identify instrument ie PT100 Ω  DIN 43760  – EN60 751 ALPHA 0.00385 
b.  The measured resistance at 00C.  
c.  The difference between the nominal resistance and the measured resistance at 00C. 
d.  Uncertainty of Bath 
 
Accuracy: 
RTD Sensors PT100 Ω at 0 ºC = Class B +/- 0.3 ºC, Class A +/- 0.15 ºC, 1/10 DIN = +/- 0.03 ºC 
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PRetop 5333B

2-WIRE PROGRAMMABLE TRANSMITTER

Application:

• Linearised temperature measurement with 
Pt100...Pt1000 or Ni100...Ni1000 sensor.

• Conversion of linear resistance variation to a 
standard analogue current signal, for instance 
from valves or Ohmic level sensors.

Technical characteristics:

• Within a few seconds the user can program 
PR5333B, C & D to measure temperatures
within all RTD ranges defined by the norms.

• The RTD and resistance inputs have cable 
compensation for 3-wire connection.

Mounting / installation:

• For DIN form B sensor head mounting.

• NB: As Ex barrier we recommend 5104B, 
5114B, or 5116B.

RTD or Ohm input

Programmable sensor error value

For DIN form B sensor head mounting

High measurement accuracy

3-wire connection

V+

mA

+
-

V+

mA

+
-

RTD to 4...20 mA

2-wire installation
in control room

Resistance to 4...20 mA

2-wire installation
in control room



5333BY109-UK (0820)

Electrical specifications:
Specifications range:
-40°C to +85°C
Common specifications:
Supply voltage, 5333B .....................  8.0...30 VDC
 5333C and D ...........  8.0...28 VDC
Internal consumption .........................  25 mW...0.8 W
Voltage drop ......................................  8 VDC
Warm-up time ....................................  5 min.
Communications interface ................  Loop Link
Signal / noise ratio .............................  Min. 60 dB 
Response time (programmable) ........  0.33...60 s
Signal dynamics, input ......................  19 bit
Signal dynamics, output ....................  16 bit
Calibration temperature .....................  20...28°C
Accuracy, the greater of general and basic values:

Effect of supply voltage variation ......  ≤ 0.005% of span / VDC
Vibration ............................................  IEC 60068-2-6 Test FC
Lloyd’s specification no. 1 .................  4 g / 2...100 Hz
Max. wire size ....................................  1 x 1.5 mm2 stranded wire
Humidity ............................................  < 95% RH (non-cond.)
Dimensions ........................................  Ø 44 x 20.2 mm
Protection degree (encl. / terminal) ...  IP68 / IP00
Weight ...............................................  50 g
Electrical specifications, input:
RTD and linear resistance input:

Max. offset .........................................  50% of selec. max. value
Cable resistance per wire (max.) .......  10 Ω
Sensor current ...................................  > 0.2 mA, < 0.4 mA
Effect of sensor cable resistance
(3-wire) ...............................................  < 0.002 Ω / Ω
Sensor error detection .......................  Yes

Output:
Current output:
Signal range ......................................  4...20 mA
Min. signal range ...............................  16 mA
Updating time ....................................  135 ms
Load resistance .................................  ≤ (Vsupply- 8) / 0.023 [Ω]
Load stability .....................................  < ±0.01% of span/100 Ω
Sensor error detection:
Programmable ...................................  3.5...23 mA
Namur NE43 Upscale ........................  23 mA
Namur NE43 Downscale ...................  3.5 mA
EEx / I.S. approval:
KEMA 03ATEX1535 X ........................   II 1 GD, T80°C...T105°C
 EEx ia IIC T6 / T4
Max. amb. temperature for T1...T4 ...  85°C
Max. amb. temperature for T5 and T6 ..  60°C
ATEX, applicable in zone ...................  0, 1, 2, 20, 21 or 22
Ex / I.S. data:
Signal output / supply, terminal 1 to 2:
Ui .......................................................  : 30 VDC
Ii .........................................................  : 120 mADC
Pi .......................................................  : 0.84 W
Li ........................................................  : 10 µH
Ci .......................................................  : 1.0 nF
Sensor input, terminal 3, 4 and 6:
Uo ......................................................  : 27 VDC
Io ........................................................  : 7 mA
Po ......................................................  : 45 mW
Lo .......................................................  : 35 mH
Co ......................................................  : 90 nF

FM, applicable in ...............................  IS, Cl. I, Div. 1, Gr. A, B, C, D
 IS, Cl. I, Zone 0, AEx ia IIC
 FM Installation Drawing No. ........  5300Q502

CSA, applicable in .............................  IS, Cl. I, Div. 1, Gr. A, B, C, D
 IS, Cl. I, Zone 0, Ex ia IIC
 CSA Installation Drawing No. ......  533XQC03

Marine approval:
Det Norske Veritas, Ships & Offshore ..  Stand. for Certific. No. 2.4
GOST R approval:
VNIIFTRI, Cert No. .............................  Ross DK.GB06.V00100
Ex Permit ...........................................  РРС00-17800
Observed authority requirements: Standard:
EMC 2004/108/EC
 Emission and immunity .............  EN 61326
ATEX 94/9/EC ....................................  EN 50014, EN 50020,
 EN 50281-1-1 and
 EN 50284
FM .....................................................  3600, 3611, 3610
CSA, CAN / CSA ...............................  C22.2 No. 157,
 E60079-11, UL 913

Of span = Of the presently selected range

5333

Type Version

Order: 5333

ATEX : B
FM and ATEX : C
CSA, FM and ATEX : D

1 2

mA -+

3 4 63 4 6 3 4 63 4 6

Connections:
Output:

2-wire installation

Input:
RTD, 2-wire RTD, 3-wire Resistance, 2-wire Resistance, 3-wire

General values

Temperature
coefficient

Absolute
accuracyInput type

All ≤ ±0.1% of span ≤ ±0.01% of span / °C 

Basic values

Temperature
coefficient

Basic
accuracyInput type

RTD

Lin. R

≤ ±0.3°C

≤ ±0.2 Ω

≤ ±0.01°C / °C

≤ ±20 mΩ / °C

EMC immunity influence ...........................  ≤ ±0.5% of span

RTD
type

Min.
value

Max.
value

Min.
span Standard

Pt100
Ni100
Lin. R

-200°C
-60°C

0 Ω

+850°C
+250°C

10000 Ω

25°C
25°C
30 Ω

IEC 60751
DIN 43760

-----



■ Designed small, 2- and 3-pole types
break 5 A loads and 4-pole type, 3 A load

■ High reliability, long life

■ Ultra-high sensitivity with quick response

■ High vibration/shock resistance

■ 3- and 4-pole types have an arc barrier

■ UL and CSA approved

■ Withstands dielectric strength of 2,000 V

■ Relays with high-capacity, LED indicator,
diode surge suppression, push-to-test
button, or RC circuit are available

■ Changes due to aging are negligible
because of use of special magnetic mate-
rials, thus ensuring long continuous hold-
ing time

■ Little change in characteristics such as
contact follow, contact pressure, etc.,
throughout long life

General Purpose Relay MY

Ordering Information
To Order: Select the part number and add the desired coil voltage rating (e.g., MY4-DC6).

Part number

Single contact Bifurcated contact

Standard Upper Lower Standard Upper Lower
Contact bracket mounting mounting bracket mounting mounting

Type Terminal form Construction mounting bracket bracket mounting bracket bracket

Standard Plug-in/solder DPDT Unsealed MY2 MY2F MY2S MY2Z MY2ZF MY2ZS

3PDT MY3 MY3F MY3S — — —

4PDT MY4 MY4F MY4S MY4Z MY4ZF MY4ZS

PCB DPDT MY2-02 — — MY2Z-02 — —

3PDT MY3-02 — — — — —

4PDT MY4-02 — — MY2Z-02 — —

Plug-in/solder 4PDT Sealed MYQ4 — — MYQ4Z — —

PCB 4PDT MYQ4-02 — — MYQ4Z-02 — —

Plug-in/solder 4PDT Hermetically MY4H — — MY4ZH — —

PCB 4PDT Sealed MY4H-0 — — MY4ZH-0 — —

Note: 1. For SEV approved type, order the following: MY4-SV-DC6. (Lloyd's Register approval. See “Approvals” section.)
2. To order connecting sockets and mounting tracks, see “Accessories” section.
3. AgCdO contacts are also available (MY2E, MY3E, MY4E). Contact your OMRON sales representative for details.
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Ordering information (continued)

■ ACCESSORIES

Connecting Sockets

To Order: Select the appropriate part numbers for sockets, clips, and mounting tracks (if required) from the available types chart.

Available Types

Track mounted sockets

Relay hold-down clip

Relay Socket* Standard RC circuit Mounting track

DPDT PYF08A-E PYC-A1 Y92-H3 PFP-100N/PFP-50N &

3PDT PYF11A PFP-M or PFP-100N2

4PDT PYF14A-E PFP-S (Optional spacer)

* Track mounted socket can be used as a front connecting socket.

Part number

Single contact Bifurcated contact

Standard Upper Lower Standard Upper Lower
Contact bracket mounting mounting bracket mounting mounting

Type Terminal form Construction mounting bracket bracket mounting bracket bracket

LED indicator Plug-in/solder DPDT MY2N — — MY2ZN — —

3PDT MY3N — — — — —

4PDT MY4N — — MY4ZN — —

High-capacity DPDT w/o LED MY2-Y — — — — —
indicator

LED indicator MY2N-Y — — — — —

Diode surge DPDT MY2-D — — MY2Z-D — —
suppression* 3PDT MY3-D — — — — —

4PDT MY4-D — — MY4Z-D — —

LED indicator DPDT MY2N-D2 — — MY2ZN-D2 — —
and diode surge 3PDT MY3N-D2 — — — — —
suppression* 4PDT MY4N-D2 — — MY4ZN-D2 — —

RC circuit** DPDT w/o LED MY2-CR — — MY2Z-CR — —

3PDT indicator MY3-CR — — — — —

4PDT MY4-CR — — MY4Z-CR — —

DPDT LED indicator MY2N-CR — — — — —

4PDT MY4N-CR — — — — —

Push-to-test DPDT MY214 — — MY2Z12 — —
button 4PDT MY414 — — MY4Z12 — —

LED indicator DPDT MY214N — — MY2Z12N — —
and RC circuit 4PDT MY414N — — MY4Z12N — —

Note: 1. For SEV approved type, order as the following: MY4-SV-DC6. (Lloyd's Register approval. See “Approvals” section.)
2. To order connecting sockets and mounting tracks, see “Accessories” section.
3. AgCdO contacts are also available. Contact your OMRON sales representative for details.
4. * DC coils only

** AC coils only

Type Terminal Contact form Part number

Latching Plug-in DPDT MY2K-US

PC board MY2K-02-US
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Solder Wire wrap
terminal terminal Relay hold-down clip Socket Mounting Plate

Relay socket socket Standard Push-to-test RC circuit Mtg. plate 1 18 36

DPDT PY08 PY08QN PYC-P PYC-P2 PYC-1 PYC-S PYP-1 PYP-18 PYP-36

3PDT PY11 PY11QN

4PDT PY14 PY14QN

Back connecting sockets

Note: Types PYP-18, PTP-12 and PTP-10 may be cut to any desired length.

PC terminal Relay hold-down clip

Relay socket Standard Push-to-test RC circuit

DPDT PY08-02 PYC-P PYC-P2 PYC-1

3PDT PY11-02

4PDT PY14-02

Specifications

DPDT, 3PDT 4DPT High-capacity

Resistive load Inductive load Resistive load Inductive load Resistive load Inductive load
(p.f. = 1) (p.f. = 0.4) (p.f. = 1) (p.f. = 0.4) (p.f. = 1) (p.f. = 0.4)

Load (L/R = 7 ms) (L/R = 7 ms) (L/R = 7 ms)

Rated load 5 A at 220 VAC 2 A at 220 VAC 3 A at 220 VAC 0.8 A at 220 VAC 7 A 220 VAC 3.5 A 220 VAC
5 A at 24 VDC 2 A at 24 VDC 3 A at 24 VDC 1.5 A at 24 VDC 7 A 24 VDC 3.5 A 24 VDC

Contact material Ag Ag (Au Flash) AgCdO

Carry current 5 A 3 A 1 A 3 A 7 A

Max. operating 250 VAC
voltage 125 VDC

Max. operating 5 A 1 A 3 A 7 A
current

Max. switching 1,100 VA 440 VA 660 VA 176 VA 1,540 VA 770 VA
capacity 120 W 48 W 72 W 36 W 168 W 84 W

Min. permissible Standard type: 1 mA, 5 VDC Standard and high sensitivity types: 100 µA, 1 VDC
1 mA, 1 VDC

load (see note) Bifurcated type: 100 µA, 1 VDC

■ CONTACT DATA

Non-latching – Unsealed

Sealed, 4PDT Hermetically sealed, 4DPT

Resistive load Inductive load Resistive load Inductive load
(p.f. = 1) (p.f. = 0.4) (p.f. = 1) (p.f. = 0.4)

Load (L/R = 7 ms) (L/R = 7 ms)

Rated load 1 A at 220 VAC 0.5 A at 220 VAC 3 A at 110 VAC 0.8 A at 110 VAC
1 A at 24 VDC 0.5 A at 24 VDC 3 A at 24 VDC 1.5 A at 24 VDC

Contact material Ag (Au Flash)

Carry current 1 A 3 A

Max. operating 250 VAC 125 VAC
voltage 125 VDC 125 VDC

Max. operating 1 A 3 A
current

Max. switching 220 VA 110 VA 330 VA 88 VA
capacity 24 W 12 W 72 W 36 W

Min. permissible Standard and high sensitivity types: 1 mA, 1 VDC
load (see note) Bifurcated type: 100 µA, 1 VDC

Non-latching – Sealed/Hermetically sealed

Note: P level: λ60 = 0.1 x 10-6/operation
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Rated Rated current (mA) Pick-up Dropout Maximum Power consumption
voltage Set coil Reset coil Coil resistance (Ω) voltage voltage voltage (VA, W)
(V) 50 Hz 60 Hz 50/60 Hz Set coil Reset coil (% of rated voltage) Set coil Reset coil

6 146 142 68 13 32 80% max. 80% max. 110% max. Approx. Approx.

12 57 56 39 72 130 0.60 to 0.90 0.20 to 0.50

24 27.40 26.40 18.60 320 550

50 14 13.40 3.50 1,400 3,000

120 15.80 5.60 3.50 8,300 3,000

Latching – AC

Coil inductance
Coil (ref. value) (H) Pick-up Dropout Maximum Power

Rated Rated current (mA) resistance Armature Armature voltage voltage voltage consumption
voltage (V) 50 Hz 60 Hz (Ω) OFF ON (% of rated voltage) (VA, W)

6 214.10 183 12.20 0.04 0.08 80% max. 30% min. 110% max. Approx.

12 106.50 91 46 0.17 0.33 1.00 to 1.20

24 53.80 46 180 0.69 1.30

50 25.70 22 788 3.22 5.66

100/110 11.70/12.90 10/11 3,750 14.54 24.60 Approx.

110/120 9.90/10.80 8.40/9.20 4,430 19.20 32.10 0.90 to 1.10

200/220 6.20/6.80 5.30/5.80 12,950 54.75 94.07

220/240 4.80/5.30 4.20/4.60 18,790 83.50 136.40

■ COIL DATA

Non-latching – AC

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C (73°F) with tolerances of +15%, -20% for
AC rated current, and ±15% for DC rated coil resistance.

2. The AC coil resistance and inductance are reference values at 60 Hz.
3. The performance characteristics are measured at a coil temperature of 23°C (73°F).
4. Because the coil is designed for low power consumption, connect a bleeder (if necessary after confirming the leakage

current), when the coil is driven by an SCR.
5. For AC type latching coils, the rated current values are half-wave rectified current values measured with a DC ammeter.

Coil inductance
Coil (ref. value) (H) Pick-up Dropout Maximum Power

Rated resistance Armature Armature voltage voltage voltage consumption
voltage (V) Rated current (mA) (Ω) OFF ON (% of rated voltage) (VA, W)

6 150 40 0.17 0.33 80% max. 10% min. 110% max. Approx.

12 75 160 0.73 1.37 0.90

24 36.90 650 3.20 5.72

48 18.50 2,600 10.60 21.00

100/110 9.10/10 11,000 45.60 86.20

Non-latching – DC

Rated Rated current (mA) Pick-up Dropout Maximum Power consumption
voltage Set coil Reset coil Coil resistance (Ω) voltage voltage voltage (VA, W)
(V) 50/60 Hz 50/60 Hz Set coil Reset coil (% of rated voltage) Set coil Reset coil

6 230 100 26 60 80% max. 80% max. 110% max. Approx. Approx.

12 110 50 110 235 1.30 0.06

24 52 25 470 940

Latching – DC
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Contact resistance 50 mΩ max.

Operate time 20 ms max.

Release time 20 ms max.

Operating frequency Mechanically 18,000 operations/hour

Under rated load 1,800 operations/hour

Insulation resistance 100 MΩ min. (at 500 VDC)

Dielectric strength Single contact type Unsealed: 2,000 VAC, 50/60 Hz for 1 minute
1,000 VAC, 50/60 Hz for 1 minute between contacts of same polarity

Sealed: 1,500 VAC, 50/60 Hz for 1 minute
1,000 VAC, 50/60 Hz for 1 minute between contacts of same polarity

Hermetically sealed: 1,000 VAC, 50/60 Hz for 1 minute
700 VAC, 50/60 Hz for 1 minute between contacts of same polarity

Bifurcated contact type 1,500 VAC, 50/60 Hz for 1 minute
1,000 VAC, 50/60 Hz for 1 minute between non-continuous contacts

Vibration Mechanical durability 10 to 55 Hz, 1.00 mm (0.04 in) double amplitude

Malfunction durability 10 to 55 Hz, 1.00 mm (0.04 in) double amplitude

Shock Mechanical durability 1,000 m/s2 (approx. 100 G)

Malfunction durability 200 m/s2 (approx. 20 G)

Ambient temperature Operating Unsealed: -55° to 70°C (-67° to 158°F)
Sealed: -55° to 60°C (-67° to 140°F)
Hermetically sealed: 25° to 60°C (77° to 140°F)

Humidity 35% to 85% RH

Service Life Mechanically Single contact type:
AC: 50 million operations min. (at operating frequency of 18,000 operations/hour)
DC: 100 million operations min. (at operating frequency of 18,000 operations/hour)

Mechanically Bifurcated contact type:
AC: 50 million operations min.
DC: 20 million operations min. (5 million operations for the sealed/hermetically
sealed types) (at operating frequency of 1,800 operations/hour)

Electrically See “Characteristic Data”

Weight Sealed/unsealed: Approx. 35 g (1.23 oz)
Hermetically sealed: Approx. 50 g (1.76 oz)

■ CHARACTERISTICS

Non-latching

Note: Data shown are of initial value.

Contact resistance 50 mΩ max.

Operate time AC: 30 ms max.; DC: 15 ms max.

Release time AC: 30 ms max.; DC: 15 ms max.

Operating frequency Mechanically 18,000 operations/hour

Under rated load 1,800 operations/hour

Insulation resistance 100 MΩ min. (at 500 VDC)

Dielectric strength 1,500 VAC, 50/60 Hz for 1 minute
1,000 VAC, 50/60 Hz for 1 minute between contacts of same polarity, and between
set and reset coils

Vibration Mechanical durability 10 to 55 Hz, 1.00 mm (0.04 in) double amplitude

Malfunction durability 10 to 55 Hz, 1.00 mm (0.04 in) double amplitude

Shock Mechanical durability 1,000 m/s2 (approx. 100 G)

Malfunction durability 200 m/s2 (approx. 20 G)

Ambient temperature Operating -55° to 70°C (-67° to 158°F)

Humidity 45% to 85% RH

Service Life Mechanically 100 million operations min. (at operating frequency of 18,000 operations/hour)

Electrically See “Characteristic Data”

Weight Approx. 30 g (1.06 oz)

Latching
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■ CHARACTERISTIC DATA

Maximum switching capacity – Non-latching

MY2, MY3 MY4 MY4(Z)H MYQ4(Z)H

Electrical service life

MY2, MY3 (Resistive load) MY2, MY3 (Inductive load) MY4 (Resistive load) MY4 (Inductive load)
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MY2 MY3 MY4

Dimensions
Unit: mm (inch)

■ RELAYS

Maximum switching capacity – Latching Electrical service life

MY2K(-02)-US MY2K(-02)-US
(Resistive load) (Inductive load)
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Rated operating voltage (V)

Rated operating current (A) Rated operating current (A)

MY■■-02 Mounting holes

MY■■F Mounting holes

Note: The above dimensioned drawing shows the 4-pole type. The dimensions of the 2- and 3-pole types are identical to the 4-pole type.
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MY(Z)H MY4(Z)H-0

Unit: mm (inch)

■ RELAYS (continued)

MY■■-5 Mounting holes Terminal arrangement
(Bottom view)

MY2 MY3

MY4, MYQ4(Z), MY4(Z)H, MY4H-0

MYQ4(Z) MYQ4(Z)-02

Note: The above dimensioned drawing shows the 4-pole type. The dimensions of the 2- and
3-pole types are identical the 4-pole type.

MY2K-US MY2K-02-US Mounting holes
(Bottom view)
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■ ACCESSORIES

Unit: mm (inch)

Track mounted sockets (UL File No. E87929) (CSA Report No. LR46088)

PYF08A-E Terminal arrangement/ PYF11A Terminal arrangement/
mounting holes mounting holes
(Top view) (Top view)

PYF14A-E Terminal arrangement/ Mounting height of
mounting holes relay with socket
(Top view)

Note: 1. UL/CSA does not apply to wire wrap (Q) type sockets.
2. Value in brackets is for MY■■CR.

Back connecting socket (UL File No. E87929) (CSA Report No. LR46088) – DPDT

PY08 PY08QN PY08-02

Back connecting socket (UL File No. E87929) (CSA Report No. LR46088) – 3PDT

PY11 PY11QN PY11-02
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■ ACCESSORIES (continued)

Unit: mm (inch)

Back connecting socket (UL File No. E87929) (CSA Report No. LR46088) – 4PDT

PY14 PY14QN PY14-02

Terminal arrangement (Bottom view) Panel cutout Mounting height of
relay with socket

Mounting holes

DPDT 3PDT 4PDT

Relay hold-down clip

PYC-A1 PYC-P PYC-S
for PYF■■A socket for PY■■ socket for relay mounting plates

Note: Value in brackets is for MY■■-CR.

DPDT 3DPT 4DPT

* For types wiith suffix - 02.
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Relay hold-down clip

PYC-P2 Y92-HC PYC-1
for test button self-contained type with PY■■A socket for RC circuit for RC circuit

PFP-100N/PFP-50N mounting track

PFP-100N2 mounting track

* This dimension is 14.99 mm (0.59 in) on both ends in the case of PFP-100N, but on one end in the case of PFP-50N.

** L = Length
PFP-50N ............... L = 497.84 mm (19.60 in)
PFP-100N ............... L = 990.60 mm (39.00 in)
PFP-100N2 ............... L = 990.60 mm (39.00 in)

*** A total of twelve 24.89 x 4.57 mm (0.98 x 0.18 in) elliptic holes are provided, with six holes cut from each end of the track at a pitch
of 9.91 (0.39) between holes.

PFP-M end plate PFP-S spacer
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■ ACCESSORIES (continued)

Unit: mm (inch)

Socket mounting plates [t=1.52 (.06)]

PYP-1 PYP-18 PYP-36

Number of socket specs.

Socket needed 1 18 36

PY08, PY11, PY11QN, PYP-1 PYP-18 PYP-36
PY14, PY4QN

■ RELAY OPTIONS

LED Indicator

Specifications and dimensions same as the standard type
with the following exception. Because an LED indicator is
employed as the operation indicator, the rated current is
approximately 3.8 mA higher in the DC types and 0.5 to 5 mA
higher in the AC types than in the standard type.

Ambient operating temperature: -55° to 60°C (-67° to 140°F).

Green LED ............ DC
Red LED ............... AC

Terminal arrangement/Internal connections (Bottom view)

MY4N

DC coil rating type AC coil rating type

Note: 1. In MY2N and MY3N, only the contact circuit is different from the illustration below. The coil terminals 10 and 11 of MY3N
become (-) and (+), respectively.

2. Pay special attention to the polarities when using the DC type.
3. The AC coil-type is provided with a self-diagnostic function that detects a breakage in the coil.

RC Circuit

Specifications and dimensions same as the standard type with the
following exceptions.

The panel cutout dimensions are the same as those of the standard type.
However, the height is higher by 17.02 mm (0.67 in).

Note: 1. The above dimensioned drawing shows the 4-pole type. The dimensions of the 2- and 3-pole types are identical to the 4-
pole  type.

2. Available on AC versions only.
3. Terminal arrangement/internal connections: MY2-Y is the same as the standard type; MY2N-Y is the same as the LED

indicator type.

Terminal arrangement/
Internal connections
(Bottom view)
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Note: 1. Pay special attention to the polarities when using the DC type.
2. The release time is somewhat longer, but satisfies the standard specifications of 25 ms.
3. The reverse-breakdown voltage of the diode is 1,000 VDC.
4. Available on DC versions only.

Diode Surge Suppression

Specifications and dimensions same as the standard
type with the following exceptions.

Terminal arrangement/internal connections: MY2(N)-
D(2) is the same as the MY4(N)-D(2) with the exception
of the contact configuration.

Ambient operating temperature: -55° to 60°C (-67° to
140°F).

Characteristic Data

Without RC circuit With RC circuit

Push-to-test button

MY■■12 Mounting holes
When mounting the relay, use the connecting socket PYC-P2 shown
in “ACCESSORIES” section. The mounting hole dimensions shown
here are applicable to the relay with mounting stud.

Note: The dimension drawings show the 4-pole type. The dimensions of the 2- and 3-pole types are identical to the 4-pole type.

Terminal arrangement/Internal connections (Bottom view)

MY4-D MY4N-D2 MY4N-D2
6, 12, 24, 48 6, 12, 24, 48 VDC 100/110 VDC
100/110 VDC

Connecting sockets

Use the standard MY4 (4PDT) sockets with the terminal arrangements listed below.

Terminal arrangement/Internal connections (Bottom view)

AC DC

Note: 1. R is a resistor for ampere-turn compensation, and is incorporated in the relays rated at 50 VAC or above.
2. Pay attention to the polarity of the set and reset coils, as incorrect connection of positive and negative terminals will result in

malfunctioning of the relay.
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Type Contact form Coil ratings Contact ratings

MY■■ DPDT 6 to 240 VAC 5 A, 120 VAC (Resistive)

6 to 120 VDC 5 A, 28 VDC (Resistive)

5 A, 240 VAC (Inductive)

3PDT 5 A, 28 VDC (Resistive)

5 A, 240 VAC (Resistive)

4PDT 3 A, 28 VDC (Resistive)

3 A, 120 VAC (Inductive)

1.5 A, 240 VAC (Inductive)

5 A, 240 VAC (Inductive, same polarity)

5 A, 28 VDC (Resistive, same polarity)

MY2K-■■ DPDT 5 to 120 VAC 3 A, 240 VAC (Resistive)

5 to 48 VDC 3 A, 28 VDC (Resistive)

■ APPROVALS

UL recognized type (File No. E41515)

Note: 1. The rated values approved by each of the safety standards (e.g., UL, CSA, VDE, and SEV) may be different from the
performance characteristics individually defined in this catalog.

2. In the interest of product improvement, specifications are subject to change.

Type Contact form Coil ratings Contact ratings

MY■■ DPDT 6 to 240 VAC 5 A, 28 VDC (Resistive)

3PDT 6 to 120 VDC 5 A, 240 VAC (Inductive)

4PDT 3 A, 28 VDC (Resistive)

3 A, 240 VAC (Inductive)

5 A, 240 VAC (Inductive, same polarity)

5 A, 28 VDC (Resistive, same polarity)

MY2K-■■ DPDT 5 to 120 VAC 3 A, 240 VAC (General purpose)

5 to 48 VDC 3 A, 30 VDC (Resistive)

CSA certified type (File No. LR31928)

Type Contact form Coil ratings Contact ratings

MY■■ DPDT 6 to 240 VAC 2 A, 30 VDC (Inductive)

4PDT 6 to 120 VDC 2 A, 200 VAC (Inductive)

1.5 A, 30 VDC (Inductive)

0.8 A, 200 VAC (Inductive)

1.5 A, 115 VAC (Inductive)

LR (Lloyd's Register) approved type (File No. 563KOB-204524)

Type Contact form Coil ratings Contact ratings

MY■■-SV DPDT 6 to 240 VAC 5 A, 220 VAC (Resistive)

3PDT 6 to 110 VDC 5 A, 24 VDC (Resistive)

4PDT

SEV listed type (File No. D791/63 [2- & 4-pole], D791/91 [3-pole])

■ HINTS ON CORRECT USE

When using the relay rated at 120 VAC at a supply voltage of
240 VAC, be sure to connect external resistors Rs and Rr to
the relay.
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Introduction
CENTUM VP integrated production control system is applied to control and manage plant 
operations in various industries such as oil and gas, petrochemicals, chemicals, power, pulp and 
paper, pharmaceuticals, food, iron and steel, waste, and water and sewage treatment.
This document describes a general overview of the CENTUM VP system. Further details are 
available by the series of documents such as System Overview (HMI), System Overview (FCS), 
and General Specifications (GS) for individual products.

 Relevant Manual
TI 32S01B10-01E ProSafe-RS System Overview 

 Target Readership for This Manual
This manual is mainly intended for:
Instrumentation, electric and computer engineers who are evaluating CENTUM VP for purchase 
or who will be in charge of installation.

 Trademarks
CENTUM, ProSafe, Vnet/IP and VigilantPlant are registered trademarks of Yokogawa Electric 
Corporation.
Windows is registered trademarks of Microsoft Corporation in United States and/or other 
countries.
Ethernet is a registered trademark of Xerox Corporation.
PLC is a registered trademark of Rockwell Automation, inc.
“FOUNDATION” in “FOUNDATION fieldbus” is a registered trademark of Fieldbus Foundation.
Other product and company names may be registered trademarks of their respective companies 
(the TM or R mark is not displayed).

All Rights Reserved Copyright © 2011, Yokogawa Electric Corporation Aug. 19, 2011-00
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1. CENTUM VP Overview
Yokogawa is the world’s first company that introduced the distributed control system 
(DCS) in 1975 - the first series of CENTUM Systems. Ever since, Yokogawa kept 
developing and enhancing the CENTUM series systems by complying with what 
customers (managers, operators, engineers, and so on) requirements. As the generations 
of CENTUM advanced Yokogawa kept improving its product quality achieving the highest 
level of reliability in the market. CENTUM systems have been adopted by customers 
around the world to control and monitor their industrial plants.

1.1 History of CENTUM
Innovations of operation in the process industries have come a long way since the age of panel-
mounted loop controllers. In early 1970s, a panel operator was assigned for operation per panel. 
However, by the introduction of a DCS, operators’ ways of working have drastically changed. 
Operators can grasp the plant-wide operation by sitting in a central control room (CCR). And their 
work scope has largely been extended.
The CENTUM systems kept evolving to increase productivity and improve plant operations in 
the past 35 years, and CENTUM VP is the 8th generation of the CENTUM Series. Yokogawa 
has adopted the latest state-of-the-art technologies of the time to develop the systems, keeping 
return on the investment (ROI) and the total cost of ownership (TCO) in minds.
Yokogawa has always been offering a smooth migration path from an existing CENTUM system 
into the latest one. It provides customers the benefits of using the existing system as long as they 
wish yet allows them to adopt the latest technologies with a minimum investment. Yokogawa’s 
CENTUM systems have been replaced with the latest ones smoothly with minimum shutdown 
time.
Yokogawa continually endeavors to meet customers’ needs by providing highly reliable control 
systems based on the leading edge technology.

F010101.ai

Figure History of CENTUM
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1.2 CENTUM at Work
Yokogawa has sold over 22,000 CENTUM projects in all kinds of industrial plants worldwide such 
as oil and gas, petrochemicals, chemicals, power, pulp and paper, pharmaceuticals, food, iron 
and steel, waste, and water and sewage treatment. The majority of the customers are from oil 
and gas, and petrochemical industries. It means that once the CENTUM system is delivered and 
start its operation, it has to be in operation non-stop.
In the past 35 years of experience, Yokogawa is reputed with the high reliability of the 
CENTUM system winning customer satisfactions. Yokogawa is engaged in the global purchase 
agreements with world major customers as their sole instrumentation supplier. Yokogawa needs 
only one project to convince customers of our capability and win trust. Once Yokogawa system is 
delivered, customers stay with Yokogawa.

F010201.ai

As of March, 2011

Figure CENTUM at work
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1.3 Concept of CENTUM VP
CENTUM VP is the core platform for Yokogawa VigilantPlant Solutions. It is designed to 
empower all members in the production value chain to See Clearly, Know in Advance, and 
Act with Agility.

CENTUM VP ushers in an operating environment that keeps everyone fully aware, well 
informed, and ready to face the next challenge.

 See Clearly (Information visibility)
CENTUM VP makes critical plant information visible in a meaningful and actionable manner.
CENTUM VP captures plant-wide data without delay and delivers the right information to the right 
people at the right time. Reducing blind spots while preventing information overload, CENTUM 
VP keeps people’s attention firmly focused on operational targets and business goals.

 Know in Advance (Performance foresight)
CENTUM VP delivers the knowledge necessary to anticipate changes and to make fast, 
informed decisions.
CENTUM VP enables quick synthesis of analytic insights from the historical, real-time, and 
future-predictive perspectives. Allowing people to make fast intelligent decisions every day, 
CENTUM VP helps your business avoid costly surprises.

 Act with Agility (Operational agility)
CENTUM VP helps to implement decisions throughout the value chain without delay.
CENTUM VP speeds up task coordination and navigation, enhancing the flexibility of production 
and adaptability of business. Constantly systemizing and automating operational best practices, 
CENTUM VP prevents delays and preempts bottlenecks.

F010301.ai
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1.4 CENTUM VP Advantages

 For Operations
• Safe and unified plant operations
 Universal interface for control, safety, and asset intelligence. 

Embedded mechanisms to prevent information overload

• Non-stop improvement
 Continuous systemization of operational best practices and context specific operational 

advisories.

 For Production Management
• Faster Plan, Do, Check, and Act cycle for agile adaptation
 MES and enterprise system integration is enabled by using S95 andB2MML standards

• Secure and standard-based information integration
 Built-in control network security certified by experts

 For Maintenance
• Continuous evolution without compromising asset availability
 Evergreen evolution with online upgrades and modifications.  It is the most reliable platform 

with no single point of failure

• Long-term investment protection
 Step-by-step phased migration paths incorporated before any new release.  We have over 

35 years of backward compatibility.

 For Project
• Faster project execution with fewer integration risks
 Single-source integrated solutions for control system (DCS), safety instrumented system 

(SIS), embedded plant information management system (PIMS), intelligent RTU & SCADA, 
and turbine controller.

Aug. 19, 2011-00
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2. System Configuration
CENTUM VP has a simple & common architecture consisting of human machine 
interfaces called human interface station (HIS), field control stations (FCS), and a control 
network.  These three basic components support facilities from the tiny to very large and 
complex with up to 1,000,000 tags.

 The Design Concept of CENTUM VP System Configuration
CENTUM VP is designed based on the concept to keep the plant operation availability high. 
Customers expect Yokogawa products to perform its functions without failure so that the plant 
operations shall not stop.  Yokogawa developed our own FCSs so that we can meet up with the 
customers’ expectations.  Quite a number of FCSs are still in operation even after 20 or more 
years passed since those are originally installed.  It is owing to the high quality of the products 
themselves that has been supported by the total serviceability such as skilled manufacturing, 
quality control, after sales service and appropriate training.

 Self-independent Controller
CENTUM VP’s FCSs are designed to work without HIS.  The fundamental controls can be done 
only by the FCSs, and all the process data, control logic, and procedures are contained in the 
controllers.  HIS works only as a monitor screen under the normal condition.  In Yokogawa’s 
system configuration, FCSs are acting like servers and HISs as clients.  The hardware availability 
of FCS (=server) is 99.99999% which comes from the basic policy in product designs.  Our FCSs 
are designed; (a) not causing failures easily (fault-avoidance), (b) to continue controlling the plant 
even it fails (fault-tolerant), and (c) to recover from failures as quickly as possible (maintainability).  
It is the crystallization of Yokogawa’s leading edge technology.

 Why CENTUM VP does not have Client-Server Concept?
In a typical server-client configuration, when the server fails, all the client HMIs come to stop.  It 
means that all the controls and the data of the plant are lost until the server is recovered.  This 
is certainly not an acceptable situation for plant operations in reality.  In order to prevent server 
down as much as possible, an expensive server machine is needed or to have a redundant 
configuration.
CENTUM VP’s Field Control Stations (FCSs) are far superior to the PC servers on account of 
availability, even those with redundant configuration.  Each FCS runs independently that hedges 
the risk of causing serious damage to the plant by a single failure.
PC servers become obsolete in a few years of cycles, but FCSs with appropriate maintenance 
runs for many years.  The robustness of FCS saves the cost of repairs and damages to the plants 
as the plant does not fail.  In the viewpoint of total cost of ownership (TCO), Yokogawa’s FCS is 
more economical.

Aug. 19,2011-00
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 CENTUM VP Components
In this section, a term “PC” means an Intel x86-based computer which has inherited IBM PC/
AT compatible machine, and it runs on the Microsoft Windows OS. The PC means not only a 
personal computer but also a workstation and a server.

 Human Interface Station (HIS)
CENTUM VP uses a PC for its human machine interface. It is called HIS when the software 
packages for control and monitoring functions are installed there. The desk top type and a 
console type with assembled displays are selectable.

 Engineering Station (ENG)
ENG is a PC used for system configuration and maintenance. A single PC can be used for both 
HIS and ENG functions. The engineering functions can be realized by applying the engineering-
related software.

 Field Control Station (FCS)
FCS is a high reliability controller designed and manufactured by Yokogawa. It performs control 
computation functions for each function block and input/output functions for process and software 
inputs/outputs. FCS hardware can be selectable from a cabinet type or a rack-mountable type. 
It consists of a field control unit (FCU) and node units to mount input/output modules. It enables 
to configure a scalable system by connecting several node units in a FCS in accordance with the 
I/O points.

 Generic Subsystem Gateway (GSGW)
GSGW is a station for operation and monitoring subsystems. By using a PC as a platform, 
it establishes subsystem communications via OPC DA(*1) interface defined by the OPC 
Foundation. Subsystem data is assigned to the GSGW’s function blocks to be controlled and 
monitored via HIS in the same manners as other control stations.
*1: Open Product Connectivity, Data Access

 System Integration OPC Station (SIOS)
SIOS is a station to integrate CENTUM VP and the third-party process control systems (PCSs). It 
enables CENTUM VP to exchange data with and receives alarms and events from the third-party 
PCS via OPC interface.

 Unified Gateway Station (UGS)
UGS is a station exclusively used for Vnet/IP to integrate CENTUM VP and subsystem 
controllers such as STARDOM controllers (FCN/FCJ) and other third-party programmable logic 
controllers (PLCs). Its standard function allows CENTUM VP to communicate with subsystem 
controllers via various communication protocols such as Modbus, EtherNet/IP or OPC DA. UGS 
enables CENTUM VP to control and monitor those subsystems in the same way as CENTUM VP 
FCS.

 Advanced Process Control Station (APCS)
APCS performs advanced control and computation functions for improving plant operation 
efficiencies.

 Communication Gateway Unit (CGW)
CGW connects V net system and a supervisory computer via Ethernet.
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 Bus Converter (BCV)
BCV relays CENTUM VP communications with other CENTUM VP and older CENTUM systems 
such as CENTUM CS 3000, CENTUM CS 1000, CENTUM CS, CENTUM-XL, CENTUM V, and 
μXL.

 V net Router (AVR)
AVR connects and transmits control communications between the Vnet/IP and V net domains. 
The control data can be sent and received in both ways between the Vnet/IP and V net domains. 
It enables control and monitoring of the control stations among other domains.

 Layer 2 Switch (L2SW)
L2SW relays communications among devices connected to the Vnet/IP network. The Vnet/
IP domain refers to the Vnet/IP system area connected by L2SW. Use L2SW with 1 Gbps 
communication speed in the Vnet/IP domain.

 Layer 3 Switch (L3SW)
L3SW relays communications among Vnet/IP domains. Use L3SW with 1 Gbps communication 
speed.

 Control Network (Vnet/IP, V net)
“V net” is a CENTUM VP’s conventional control bus with high reliability, responsibility, and 
redundancy. “Vnet/IP” is an IEEE802.3 Ethernet compliant, 1Gbps redundant network. The 
control network links stations such as HIS, FCS and BCV. It incorporates Yokogawa’s technology 
to achieve deterministic, reliable, and secure communications.

 Digital Fieldnetworks
CENTUM VP supports FOUNDATION fieldbus, HART, PROFIBUS-DP, DeviceNet, Modbus, 
Modbus/TCP, Ethernet/IP, and ISA100.11a field wireless network.

 Network-based Control System (STARDOM)
Yokogawa’s intelligent-hybrid remote telecommunication controllers are ideal for the oil and gas 
upstream market. They can be seamlessly integrated, via the UGS, to CENTUM VP.

- Autonomous Controller (FCN/FCJ) 
These controllers utilize the global Standard IEC 61131-3 as the engineering tool.

- Versatile Data Server Software (ASTMAC VDS) 
VDS is a SCADA software which uses Web browser (Internet Explorer) for HMI display.

 Safety Instrumented System (ProSafe-RS)
This is Yokogawa’s TÜV SIL3 certified premier safety instrumented system.  It incorporates 
Yokogawa’s own Pair and Spare and Vnet/IP technologies and offers unprecedented synergy 
with CENTUM VP.

• Safety Control Station (SCS)
 SCS is a Yokogawa manufactured safety controller that executes logics for systems 

including interlock, emergency shutdown and fire and gas protection.

• Safety Engineering Station (SENG)
 An off-the-shelf PC that performs SCS generation and maintenance management.
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 Overall System Configuration
The below drawing shows an overall system configuration of the CENTUM VP integrating 
previous CENTUM system, the ProSafe-RS safety instrumented system, and other subsysems.
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*1:  When the control networks are both Vnet/IP, they are connected by L3SW. If both are V net, BCV is used. AVR is adopted 
between V net and Vnet/IP networks.

*2:  There are some kinds of BCV. It connects between V net and Yokogawa conventional control network - such as V net, VL net, 
HF-bus, and RL-bus.
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 Basic System Configuration
The system configuration below shows representative components in a basic CENTUM VP 
system.
System Specifications

• Number of tags that can be monitored: 100,000 tags

• Number of stations that can be connected: 256 stations

ENG

Control Network

Rack-mounting Type FCS

Cabinet Type FCS

Ethernet
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Desktop Type
HIS 

Console Type
HIS 
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 Very Large System Configuration
An example of a very large system configuration is shown below.  CENTUM VP can expand the 
system specifications for the very large system.
If the system expansion is required, please contact to Yokogawa’s sales representative.

• Number of tags that can be monitored: 1000000 tags (When using LHS4000 Million Tag 
Handling Package.  See GS 33K05K10-50E.)

• Number of stations that can be connected: 1024 stations 

Vnet/IP Vnet/IP

Vnet/IP

Ethernet

L3SW AVR

BCV

Vnet/IP

L3SW

V net

F020003.ai
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 Small System Configuration (CENTUM VP Entry Class)
The system configuration below shows a small scale system called CENTUM VP Entry Class.
Other than the number of tags, CENTUM VP Entry Class has all the functionalities available 
with the CENTUM VP.  When the customer plans for expansion of the plant, it can easily and 
economically be migrated into large scale systems.
System Specifications

• Number of tags that can be monitored: 8,000 tags

• Number of stations that can be connected: 256 stations 

HIS 

Control Network

Ethernet

FCS 

ENG

F020004.ai
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 Solution Product
Yokogawa provides system products for solutions which collaborate with CENTUM VP. 
The following solution products are able to integrate with CENTUM VP.

 OPC Interface Package (Exaopc)
Exaopc provides an OPC (Open Product Connectivity) interface bridge between the control room 
and the outside world. Exaopc is an OPC server running on a Microsoft Windows platform which 
can be connected to a variety of PCSs (Process Control Systems) providing OPC clients with 
process data and alarm events.

 Plant Information Management System (Exaquantum)
Exaquantum is a Plant Information Management System (PIMS) product that provides business 
benefits to users in the Hydrocarbons, Chemicals, Power & Utilities, Pulp & Paper and many 
other industries. The main function of Exaquantum is the acquisition of data from all facets of a 
business and the subsequent transformation of that data into easily usable, highvalue, widely-
distributed information. The data then becomes an integral part of the set of tools used by the 
business in vital decision-making processes.
Exaquantum is the business intelligent gateway between the operational Process Control 
System (PCS) and the business Enterprise Resource Planning (ERP) system. It uses the latest, 
proven, Microsoft based open technology sets, designed to have low administration costs, and 
be robust to future IT trends.

 Operation Efficiency Improvement Package (Exapilot)
Exapilot is an operating efficiency improvement support package aimed at automating the tasks 
manually performed by operators such as unsteady state operations, steady state operations, or 
abnormal situation operations in a plant.
Exapilot makes it easy to create semi-automatic sequences that incorporate the know-how of 
skilled operators, and thus greatly reduce manual operation.

 Event Analysis Package (Exaplog)
The Exaplog Event Analysis Package is designed to provide managers, engineers and 
supervising operators with tools to analyze the historical plant operation record file of a DCS, 
so that the production process can be improved. It can generate trend graphs for quantitative 
analysis, as well as pie charts and tables for analyzing distributions and classifying events. It 
can help you eliminate unnecessary alarms, improve inefficient operation sequences, and thus 
improve production processes.

 Plant Resource Manager (PRM)
Plant Resource Manager (PRM) is an asset management software tool for the digital network 
era. The PRM software manages field devices and maintenance work efficiently, and help reduce 
total cost of ownership (TCO) in an industrial plant.
These packages support intelligent devices such as FOUNDATION fieldbus, HART, PROFIBUS, and 
field wireless (conforms to ISA100.11a) devices as well as conventional analog devices.
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3. Control Function (FCS)
All field control stations (FCSs) in the CENTUM series, including software and hardware, 
have been developed by Yokogawa. We know every single bit of software and hardware to 
maintain a 99.99999% availability service record.

 The state-of-the-art Field Control Station (FCS)
For over 35 years, Yokogawa has been delivering stable, high quality CENTUM systems. The 
CENTUM VP controller features outstanding processing performance and a large application 
storage capacity, yet inherits the same quality and stability that are the hallmark of the CENTUM 
series. It has been optimized to take full advantage of advances in field digital technology that will 
help plants operate with increased efficiency and stability.

 Compact Design
Compact components reduce the overall “footprint” of the control system, allowing savings from 
smaller equipment rooms. For convenience, both the FCS and its I/O node units can be placed in 
remote classified locations (IEC Zone2/Class I Div. 2), providing installation savings.

 Online Maintenance
FCS applications can be modified without interrupting process control from the engineering sta-
tion.

 Function Blocks
The CENTUM VP provides function blocks for monitoring, control, manipulations, calculations, 
logic functions, and sequence control. Not only regulatory control but also advanced control, 
complicated sequence control, and batch control are all executed in a redundant, secure, and 
reliable controller environment. Plant systems can be flexibly designed, ranging from small- to 
large-scale, through the combination of these control blocks.

 Unit Supervision
The multiple devices of a process facility which would previously have been handled individually 
can now be defined, operated, and monitored as a single unit, simplifying operation. Unit supervi-
sion can be applied to batch processes and continuous control processes that require complex 
management, expediting overall plant operation.
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 Guarantees the Highest Reliability
CENTUM VP contributes to the long-term stability of plant operations and reduces total cost of 
ownership.

 Designed for High Availability
Yokogawa’s CENTUM series achieves high availability thanks to a dual-redundant design, online 
maintenance capability, and other advanced features. The FCS processor module, power supply, 
I/O modules, and I/O networks are all dual redundant. Active and stand-by processor modules 
work in synchronization: even if a failure occurs, control switches over seamlessly to the stand-by 
module and the FCS continues running. Failed modules can be replaced online, ensuring that 
not even a hardware failure will interfere with the process control.
CENTUM : the DCS solution with an incredibly high 99.99999% availability!

 Designed for Stable Process Control and Increased Plant Productivity
The CENTUM series employs a pair & spare architecture that improves the stability of proc-
ess control. Each processor module has redundant CPUs that execute the same computations 
simultaneously. Their outputs are constantly compared and a bump-less switchover to the stand-
by processor module is initiated if any anomalies caused by electronic noise or other phenomena 
are detected. This minimizes the likelihood that errors will have any impact on process control.
All of these technologies help to make CENTUM VP the most reliable solution for enhanced 
safety in plant operations.

F030101.ai

Figure Duplexed (Dual-redundant) Technology
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 Open Structure and High Reliability
Yokogawa is committed to reducing costs for our customers by enabling the use of commercial 
off-the-shelf technology where appropriate. Third-party cables and other network communication 
devices can be used with Yokogawa’s Ethernet based Vnet/IP. Plant reliability is in no way com-
promised as the communication response is guaranteed (deterministic as opposed to probabi-
listic) thanks to Yokogawa’s renowned reliability, dedicated protocol, and redundant configuration.

 Subsystem Integration and Digital Fieldnetworks Support
To meet the growing need for communication with manufacturing equipment including variable 
speed drives, PLCs, and “smart” motor protection relays for operation and monitoring, as well as 
with analyzers, weighing machines, smart instruments, and other instruments used for product 
inspection, CENTUM VP supports a wide variety of communication interfaces and digital fieldnet-
works such as FOUNDATION fieldbus, PROFIBUS-DP, Modbus RTU, Modbus TCP/IP, and Device-
Net.
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4. Human Machine Interface (HIS)
CENTUM VP has a new HMI (human machine interface) that makes information access 
quicker and more intuitive. 

 True Integration of Safety Excellence, Asset Excellence, and 
Production Excellence

CENTUM VP achieves the operational excellence that is the focus of Yokogawa’s Safety 
Excellence, Asset Excellence, and Production Excellence initiatives. It offers integrated viewing 
and data handling functions. For example, alarms from the ProSafe-RS Safety Instrumented 
System and Plant Resource Manager, Yokogawa’s Asset Management product, can be seen and 
handled seamlessly in the HIS. All plant process data, device data, and others documents are 
handled by CENTUM VP.

 No Single Point of Failure
The HIS runs on Windows and offers customers the convenience of using commercial-off-
the-shelf hardware. Although the reliability of a PC is relatively low, it does not affect the total 
reliability of the process operator function. Within CENTUM VP the HIS is not server-client 
dependent. Therefore multiple HISs can support each other and there is no single point of failure. 
The CENTUM VP supports multiple operator console configurations: desktop, open-bay console, 
hardened enclosed-bay console, and custom consoles.

 Various Display Types
CENTUM VP supports both wide (16:10) and standard (4:3) size monitors. Multiple operation 
windows can be displayed on a single monitor. And, multiple monitors can be configured to 
display operation windows. With a click of a mouse, those operation windows can be moved from 
one to another monitor.
Note:  As for console type HIS, it has one or two monitors, and screen size is fixed.

 EEMUA Guidelines for Alarm System Design
Based on the latest edition of the EEMUA* #191 guidelines, Yokogawa has developed a 
Consolidated Alarm Management Software for the process operator in the HIS.
*1:  Engineering Equipment & Materials Users’ Association
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5. Integration with ProSafe-RS
ProSafe-RS is primarily intended to be used for the following safety applications. The use 
of ProSafe-RS conforming to the standards for each application is also certified by TÜV.

• ESD (Emergency Shutdown System) / PSD (Process Shutdown System)
•  F&G (Fire and Gas detection System: EN 54, NFPA 72)
•  BMS (Burner Management System: EN 298, NFPA 85, EN 50156)

ProSafe-RS realizes the integrated safety solution with production control system 
(CENTUM VP) and achieves both safety and high availability.

 Integrated Operation Environment
A guideline for functional safety defined by IEC 61508 standard calls for separation of control 
and safety system functions. However, operators often desire to use the same operation 
environments for both control and monitoring of the plant and the safety instrumented system 
in the actual applications. ProSafe-RS adopted the same architecture as the CENTUM VP and 
realizes the integrated operational environment by connecting CENTUM VP directly. 

 Achieving both Safety and High Availability
ProSafe-RS ensures shutting down of the plants safely as well as reducing the probability of 
stopping plant operation due to internal failures (low false trip rate or high availability).

 Conforms to International Standard
ProSafe-RS conforms to the safety integrity level 3 (SIL3) defined by IEC 61508 and certified by 
TÜV Rheinland a German certification organization.

 Plant Safety Improvement
IEC 61508 defines a quantitative target of risk reduction in the context of industrial safety, sets 
guidelines for achieving the goals by specific means, and stipulates to manage safety related 
systems based on safety lifecycles. This safety concept is based on the idea that safety should 
be regarded as “… freedom from unacceptable risk.” The concept of “protection layers,” in which 
independent safety measures are in layer structure from outside (local area) to the subject “plant 
(factory),” is required as a safety measure to materialize this allowable safety. It is required to 
introduce the concept of “protection layers” to achieve allowable safety, considering emergency 
measures not only in plant but also in cooperation with local society. ProSafe-RS provides 
“prevention layer” and “mitigation layer” in “protection layers.”

Aug. 19,2011-00



  6.  Openness and Interoperability 6-1

TI 33K01A10-50E

6. Openness and Interoperability
The technological innovation enabled CENTUM VP to achieve fast, open, reliable, and 
real-time communication. CENTUM VP maintains the true interoperability.

 Global Host Interoperability Support Test (HIST) Network
In the arena of FOUNDATION fieldbus, manufacturers are bringing new devices to market all the 
time, in addition to upgrading older instrumentation. Therefore, interoperability has always been 
a key issue with Yokogawa. To facilitate project management on a global basis, Yokogawa 
has formed a global HIST network. Test sites in Japan, the Netherlands, Houston (USA), and 
Singapore make sure the interoperability between Yokogawa systems and non-Yokogawa 
devices is acceptable. All test results are reported to Japan. This information is disclosed at http://
www.yokogawa.com/fbs/Interoperability/fbs-hist-en.htm

 1 Gbit, World’s Fastest Open Control Network
The real openness of a control network does not just come from using TCP/IP technology. 
Yokogawa’s Vnet/IP provides open, reliable, and real-time broadband communications. Both 
CENTUM and non-CENTUM components can be connected to the network. The Yokogawa 
system guarantees data updates every second in the HIS, even with a large-scale project. 
Vnet/IP offers five millisecond time synchronization among all stations on Vnet/IP. A third-
party organization has certified the security robustness of Vnet/IP and communications to the 
CENTUM VP FCS.

 True Interoperability
Interoperability of Yokogawa CENTUM systems with the “outside world” begins with OPC. 
CENTUM VP utilizes an OPC server that meets the demands of information flow, advanced 
control, and alarm/event management. Our customers enjoy solid performance and wide 
flexibility of our OPC server for their integration projects. Yokogawa maintains interoperability with 
all intelligent instrumentation and deployed fieldbuses.
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7. Plant Lifecycle
CENTUM VP brings cost down over the lifecycle of a plant. Maintenance is less frequent, 
software upgrade is easy, expansion is smooth, and even revamp is speedy.

 Precise Project Cost Estimation
In CENTUM VP, the FCS application load can be quickly calculated in the design stage and 
easily monitored when on-line. During engineering design, the precise number of FCSs required 
is known. As the project progresses, with engineering changes, cost changes are minimized due 
to the simple licensing structure incorporated into CENTUM VP. This covers both the addition of 
stations and tags. To provide the most economical system, CENTUM VP has only two tag license 
boundaries: the 8,000 tags for entry level and small system architectures, and the 100,000 tags 
for medium to large scale plant systems. When linking multiple plants together, then we have a 
one-time 1,000,000 tags.

 Virtual Test Function
A virtual FCS and HIS environment is available where both the control and operator functions of 
the CENTUM database can be tested without FCS hardware. Application testing and engineering 
time are dramatically reduced, accelerating project progress and reducing engineering cost. For 
system expansion and modification, applications can be tested and verified without any impact 
on the actual plant operation. Where ProSafe-RS is also a part of the system, then virtual testing 
is also available together with CENTUM VP. Our virtual test function is also a key component in 
building an operator training system (OTS).

 Software Upgrading
As part of lifecycle cost management, Yokogawa has paid particular attention to upgrading all 
CENTUM systems. It is simple, quick, and direct. All CENTUM VP stations that are PC-based 
can be upgraded with one mouse click. For the FCS, if you are not using any new functions, then 
upgrading is not needed. Where the latest functions are desired, it takes just one mouse click to 
execute an FCS upgrade.

 Multiple Project Connection
Customers are demanding different sites to be linked together so that bi-directional operation can 
be made more efficient. Yokogawa provides a multiple system connection function to connect 
several CENTUM VP sites together and link older CENTUM sites.

 Migration
Yokogawa provides various tools and engineering methodologies for migration to CENTUM 
VP. Depending on the project type, you can retain field cables, I/O modules, controllers, and the 
control network in order to minimize your investment. A step-by-step migration starting with the 
HMI is easy to carry out. Software conversion tools are available for legacy Yokogawa and third-
party DCSs.
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