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PHASOR MEASUREMENT UNIT (PMU) 

 

The VIZIMAX Phasor Measurement Unit (PMU) is a platform for reading phasor data (currents, 
voltages, direct sequence and frequency information) from high voltage and medium voltage 
systems, distribution systems, renewable energy and storage systems. The VIZIMAX PMU 
stands out from existing devices as it is dedicated to both monitoring and advanced control of 
ǇƻǿŜǊ ǎȅǎǘŜƳǎΩ ŦǳƴŎǘƛƻƴǎΦ Lǘǎ ǳƴƛǉǳŜ ŀŘŀǇǘƛǾŜ ŀƭƎƻǊƛǘƘƳǎ ǇǊƻǾƛŘŜ Ǌƻōǳǎǘ ƳŜŀǎǳǊŜƳŜƴǘǎ ƻŦ 
spectral contents, adaptive filtering and a 10% to 20% speed improvement when compared to 
traditional DFT algorithms.  

±L½La!·Ωǎ ŀŘǾŀƴŎŜŘ tƘŀǎƻǊ aŜŀǎǳǊŜƳŜƴǘ ¦ƴƛǘ ƴƻǘ ƻƴƭȅ ƳŜŀǎǳǊŜǎ ǘƘŜ ƳŀƎƴƛǘǳŘŜΣ ŦǊŜǉǳŜƴŎȅ 
and phasors but also allows for advanced power system monitoring, protection and control. 
±L½La!·Ωǎ ta¦ ƻŦŦŜǊǎ ǊŜŀƭ-time access to remote analog data, providing situation awareness 
and improves the reliability on the control actions, reducing uncertainty in the decision-making. 

As a key element of the Wide Area Measurement SystŜƳΣ ±L½La!·Ωǎ ta¦ ŜȄŎŜŜŘǎ /отΦмму 
requirements for both M and P class accuracy, offers several options related to communication 
including GOOSE messaging and time synchronization via PPS, PTP1588 or via its internal GPS. 

±L½La!·Ωǎ ta¦ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ƴŜǿ ƻr advanced RAS, automation system and projects of all 
scales in transmission substations and interconnections, distribution substations, power 
generation, energy storage facilities and renewable energy sources. 
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BENEFITS 

 The most compact PMU: designed to implement intelligence throughout 
Transmission and Distribution networks 

 From reactive to predictive and proactive processΥ ƛƳǇǊƻǾŜǎ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊΩǎ 
situation awareness, monitors power angle ς voltage ς frequency and improves 
dynamic stability monitoring and analysis abilities. 

 Adjustable reporting rates: 1 frame per minute up to 200/240 frames per second for 
50/60 Hz 

 Protocol available: C37.118, GOOSE messaging and TVE of less than 0.50% in steady 
conditions 

 Reliable and effective for rejecting harmonics: including sub-harmonics caused by 
series compensation 

 Excellent performance in stressed and distributed power systems 
 Very high resilience to harmonics: making it an ideal solution for single-phase 

applications, microgrids and power islanding 
 Post-event analysis: through sequence of event recorder and waveform analyzer 
 Combined with the powerful VIZIMAX RightWONϰ controller with built-in C37.118 

Client: programmable logic, customized control and protection applications, 
IEC61850/IEC61400-25/DNP3 protocol conversions and more. 

FEATURES 

 High precision, 20-bit accuracy on current inputs and 16-bit accuracy on voltage 
inputs 

 High precision clock base <100 ns (the unit can also be used with an optional internal 
GPS receiver as a local master clock for other devices) 

 Uses EKF (Extended Kalman Filtering) with low pass smoothing 
 CT inputs support current up to 160 A  
 Complies with the following protocols, C37.118 (2005 and 2011), GOOSE messaging 

when the option is selected 
 Exceeds the C37.118.1 requirements for both M and P class accuracy. It also 
ǇǊƻǾƛŘŜǎ ŀ ǿƛŘŜǊ ƭƛƴŜŀǊƛǘȅ ǊŀƴƎŜ ǘƘŀƴ ǘƘŜ ƻƴŜ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ǎǘŀƴŘŀǊŘΩǎ 
requirements. 

 Provides unique adaptive algorithms that work under a wide frequency range for 
phasor and frequency, especially in dynamic conditions (can work within a range of 
± 18 Hz around a selected base frequency) 

 Total Vector Error (TVE) under 0.50% in steady conditions 
 Supports up to 240 frames per second 
 Performs event detection and recording (coming soon) 
 Local and remote secured web-based configuration and display 
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PMU PHYSICAL INTERFACES 

The VIZIMAX PMU combines the acquisition of AC currents and voltages from conventional 
current and voltage transformers (CTs and PTs). The PMU converts these signals into digital 
time-synchronized phasor values and transmits them to an Ethernet LAN. 

The phasors data and frequency related measurements are published using the IEEE C37.118 
protocol, and the data frame is sent at the specified rate to other systems, be it protection 
systems, phasor data concentrators (PDCs), SCADA/EMS systems or archiving systems for off-
line analysis. Furthermore, complete real-time automation solutions can be designed using the 
VIZIMAX RightWON automation-platform companion product that supports a C37.118 client. 

 

FIGURE 1 PMU IN ITS ENVIRONMENT  
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TIME SYNCHRONIZATION 

¢ƘŜ ta¦Ωǎ ǘƛƳŜ ǎȅƴŎƘǊƻƴƛȊŀǘƛƻƴ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ ǿƛǘƘΥ 

 IEC 61588 (IEEE 1588) PTP compliant master clock 
 NTP service enhanced with BNC-TTL or IR fiber PPS inputs 
 IRIG-B un-modulated or PPS synchronization signal received through either:  

 fiber optic ς ST connector 
 electrical ς BNC2-TTL 

 Optional internal GPS with high precision PPS output.  

Any one of these approaches renders the required accuracy to transmit phasor data 
information using the IEEE C37.118 protocol. 

 
    

2
The BNC connector can be programmed to act as an electrical output to provide a high quality PPS clock pulse to 

other IEDs or devices. 

COMMUNICATION LINKS 

The PMU provides of 3 Ethernet ports: 

 Port 1 and 2 can be configured for C37.118 communications and GOOSE messaging: 

 Standard: copper Ethernet connections (100BASE-T) with RJ-45 connectors 
 Option: fiber-optic connections 100BASE-FX with ST type connectors  
 Option: fiber-optic connections 100BASE-LX with LC long range connectors 

 tƻǊǘ о ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ta¦Ωǎ ŦǊƻƴǘ ǇŀƴŜƭ ƛǎ ǳǎŜŘ ŀǎ ŀ ƭƻŎŀƭ ǎŜǊǾƛŎŜ ǇƻǊǘ ƻǊ ŦƻǊ ǊŜƳƻǘŜ 
maintenance (NOTE: The Ethernet service port only supports a copper 
RJ-45 connector). 
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MOUNTING 

The VIZIMAX Phasor Measurement Unit is available in Standard Mount (SM), Panel Mount (PM) 
or Rack Mount (RM) configurations. This section provides mounting characteristics. 

DIMENSIONS 

{ǇŜŎƛŦƛŎŀǘƛƻƴǎ ±ŀƭǳŜ 

²ƛŘǘƘ 

ЕИК ƳƳκДГΦДЕИ  ƛƴ ŦƻǊ ǎǘŀƴŘŀǊŘ Ƴƻǳƴǘ 

ЖГИ ƳƳκДЕ ƛƴ ŦƻǊ ǇŀƴŜƭ Ƴƻǳƴǘ 

ЗЛЖ ƳƳκДМ ƛƴ ŦƻǊ wŀŎƪ Ƴƻǳƴǘ 

IŜƛƎƘǘ  

МЕ ƳƳκЖΦЙ ƛƴ ŦƻǊ ǎǘŀƴŘŀǊŘ Ƴƻǳƴǘ 

ДГИ ƳƳκЗΦД ƛƴ ŦƻǊ ǇŀƴŜƭ Ƴƻǳƴǘ 

¦Ж ДЖЕΦИЙ ƳƳκИΦЕДМ ƛƴ ŦƻǊ wŀŎƪ Ƴƻǳƴǘ ƛƴǎǘŀƭƭŀǘƛƻƴ 

5ŜǇǘƘ ДЖЗ ƳƳκИΦЕИƛƴ 

²ŜƛƎƘǘ 

{ǘŀƴŘŀǊŘ Ƴƻǳƴǘ ЖΦГ ƪƎ όЙΦЙ ƭōǎύ 

tŀƴŜƭ Ƴƻǳƴǘ ЖΦЖ ƪƎ όКΦЖ ƭōǎύ 

wŀŎƪ Ƴƻǳƴǘ ЖΦЙ ƪƎ όЛ ƭōǎύ 

STANDARD MOUNT 

The PMU standard mount (SM) is a breeze to install. It can be mounted directly inside an 
enclosure. It also includes movable mounting brackets for multiple mounting positions 
(horizontal or vertical). 

  

FIGURE 2 PMU STANDARD MOUNT 
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FIGURE 3 PMU STANDARD MOUNTτHORIZONTAL DIMENSIONS 

 
FIGURE 4 PMU STANDARD MOUNTτVERTICAL DIMENSIONS 
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PANEL MOUNT 

The PMU panel mount (PM) model is used for mounting the PMU on a metallic panel or swing 
door inside an enclosure. It includes mounting brackets and the panel foot print is 105 mm x 
305 mm (4.1 x 12.0 in). 

 

FIGURE 5 PMU PANEL MOUNT 

 

FIGURE 6 PANEL MOUNTτCUT-OUT 
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Mounting with the pinch brackets provided (preferred method): The unit can be mounted using 
two (2) brackets and 10-32 nylon lock nuts provided. 

 

FIGURE 7 PMU PANEL MOUNTτBRACKETS 

 

 

FIGURE 8 PMU PM PANEL MOUNTτBRACKET INSTALLATION 
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RACK MOUNT INSTALLATION 

The PMU rack mount (RM) model is installed on an EIA 482.6 mm (19 in) rack in the substation 
control building. 

 

FIGURE 9 PMU RACK MOUNT 
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PMU CHARACTERISTICS 

COMPLIANCE  

  
 

SPECIFICATIONS 

Specifications Standard Reference No. Value 

Temperature 
range 

Operating temperature 
IEC-68-2-1 

IEC-68-2-2 
-40 °C to +85 °C  (*see note) 

Storage temperature  -50 °C to +85 °C 

Relative humidity (R.H.)  < 95% without condensation 

Maximum altitude  < 2000 m 

Pollution degree  Level 2 

IP rating  IP30 

Mechanical 
resistance to 
vibrations 

Performance  IEC 60255-21-1, 21-2, 21-3 Class 2  

Endurance IEC 60255-21-1, 21-2, 21-3 Class 1 

Dielectric 
withstand  

AC inputs and I/Os  IEC 60255-5 2200 V ac, 1 s 

Communication IEC 60255-5 1650 V ac, 1 s 

Impulse voltage withstand IEC 60255-5 5 kV 

Electrostatic 
discharge (ESD)  

Air discharge IEC 61000-4-2 15 kV 

Direct contact 
discharge 

IEC 61000-4-2 8 kV 

Damped 
oscillatory wave 
(1 MHz burst) 

Common mode IEC 60255-22-1 2.5 kV 

Differential mode  1.0 kV 

Fast transients (bursts)  IEC 60255-22-4 Level 4 

RF immunity 

IEC 61000-4-3 20 V/m, from 80 MHz to 1 GHz 

IEC 60255-26 
Spot frequency: 80 MHz to 
2150 MHz 

ANSI/IEEE 1613 10 V/m, from 1.4 GHz to 2.7 GHz 
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SN62. 1008-1 3 V/m, from 5.15 GHz to 5.75 GHz 

Conducted disturbance immunity IEC 61000-4-6 150 kHz to 80 MHz 

RF emissions CISPR 11, CISPR 22, FCC Class A 

Safety 
IEC 61010-1, 3

rd
 edition 

ISO 14971: 2012  

Equipment for measurement, 
control, and laboratory use 

*See Temperature Test Performances below 

TEMPERATURE TEST PERFORMANCES  

Specifications Standard Reference No. Value 

Temperature 
range 

Operating temperature IEC 61010-1 -40 °C to +65 °C 

Tested operating temperature IEC 68-2-2 -50 °C to +75 °C 

Temperature 
testing 

Cold IEC 68-2-1 
-40 °C (16 hours, -50 °C 
cold start) 

Dry heat IEC 68-2-2 85 °C  (16 hours) 

Damp heat cyclic IEC 68-2-30 
55 °C at 95% R.H.  (144 
hours) 

LOCAL USER INTERFACE 

Specifications Value 

Two push buttons 
User configurable 
In/Out of service 

Six LEDs Service, alarm, communication activity, system status and power 

Front panel USB port 

Interface compatibility 2.0 

Maximum speed 480 Mbit/s 

Connector type Type B 

Voltage isolation level N/A 
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COMMUNICATION PORTS 

Port  Characteristics  Value  

Ethernet ς LAN-1 

Interface 10/100 Mbps 

Connector RJ-45, ST or LC (for fiber connection) 

Isolation 1500 VRMS 

Connector name Port 1 

Function PMU connection links 

Ethernet ς LAN-2 

Interface 10/100 Mbps 

Connector RJ-45, ST or LC (for fiber connection) 

Isolation 1500 VRMS 

Connector name Port 2 

Function PMU connection links 

Ethernet ς Service (front) 

Interface 10/100 Mbps 

Connector RJ-45  

Isolation 1500 VRMS 

Connector name 
Port serviceςinitial unit configuration 
and setup 

Function Service port 

RS-232 serial  
Connector DB-9 

Bit rate 115 Kbps 

Function Console port, service operations 

RS232 or RS-485 isolated 
serial  

Connector Phoenix type, 3.81 mm secured by screws 

Bit rate 38.4 Kbps 

Mode 

Two wire interface (A-B) with jumper 
selectable 120 ʍ terminations. Reference 
wire (0V) provided for high-common-
mode voltage capability 

Isolation 2000 VRMS 

Function 
PMU communications link C37.118 
(coming soon) 
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DATA COMMUNICATION OPTIONS 

PHASOR MEASUREMENTS REPORTING 

Specifications Value 

2x Ethernet connections PRP support (Copper or Fiber Optic) 

2x clients IP transport  UDP, TCP, TCP/UDP or UDP spontaneous 

Message format C37.118 (2005 and 2011) 

Nominal frequency 60 Hz or 50 Hz 

Phasor Selection Reporting of each phasor must be chosen individually (Yes or No) 

Messages per second 

1, 2, 5, 10, 12, 15, 20, 25, 30, 50, 60, 100, 120, 200, 240
1 

1
Higher rates are dedicated to real-time application for customers who wish to 

deploy fast custom-designed controllers and protection systems for demanding 
applications. 

Other reporting rate : 1 per 2s, 1 per 5s, 1 per 10s, 1 per 15s, 1 per 30s, 1 per min  

Voltages phasor data set V, PH, ALL, NA 

Currents phasor data set V, PH, ALL, NA 

CT angle compensation < ±1.00  

PT angle compensation < ±1.00  

Phasor and numerical format Integer or float 

Phasor format Rectangular or polar 

Frequency numerical format Integer or float 
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FIGURE 10 PMU ALGORITHMS INPUTS/OUTPUTS 
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DIGITAL INPUTS (OPTIONAL) 

The PMU may have 10 optional digital inputs split into 2 groups, one of 6 inputs with one common and a 
group of 4 with their own common. 

Specifications Value 

Name IN 1 to 10 

Number of inputs 10 

Rating V (option 48) 72 V dc, (detection threshold 28 V dc) 

Rating V (option 125) 140 V dc, (detection threshold 80 V dc) 

Rating V (option 220) 280 V dc, (detection threshold 150 V dc) 

Isolation Opto-coupler, 2000 VRMS 

Measuring Category MEAS CAT IV 

Burden 2 mA to 5 mA 

Hardware response Time 
<0.10 ms at nominal voltage and 
<1.00 ms at 80% of nominal voltage 

Software Filter Programmable, 1 ms increments up to 250ms. Advanced chatter filter 

Connector Phoenix MSTB 5.08mm, pluggable screw type. 

HIGH SPEED, HIGH CURRENT DIGITAL OUTPUTS (OPTIONAL) 

Specifications Value 

Name Out1 to Out6 

Number of outputs 6 

Output driver technology Solid State, Select Before Operate (SBO) 

Rated voltage 24 V dc -280 V dc 

DC rated Output current 5 A dc continuous, 22 A for 1s, 35 A for 200 ms, 70 A plused 10 ms 

Maximum breaking current 
(L/R=40 ms) 

7A 

Type: Independent, sourcing or sinking outputs 

Isolation 2000 VRMS 

Over Voltage Category  OVC CAT III 

Connector Phoenix MSTB 5.08mm, pluggable screw type 
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SIGNALLING OUTPUTS 

The PMU has 4 signaling outputs available, including one reserved for system health status. 
These outputs are provided to signal alarm conditions to other IEDS such as RTUs and 
annunciators. These can also drive external devices in the unlikely scenario where the PMU 
becomes defective or out of service. 

Specifications Value 

Quantity 2x form A and 2x form C dry contact outputs (1 form C reserved for 
system health status) 

Type Electromechanical relays 

Rating V, A (AC) 250 V ac, 3 A maximum 

Rating V, A (DC) 250 V dc, 0.3 A maximum 

Contact ratings 250 V ac, 300 V dc 

Contact breaking capacity 
10 A at 250 V ac 
8 A @ 30 V, 0.5 A @ 125 V, 0.3 A at 250 V dc 

Isolation 5000 VRMS coil to contacts 

Over voltage category  OVC CAT III 

Connector Phoenix MSTB 5.08 mm, pluggable screw type 
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CT AND PT MEASUREMENT INPUTS 

CT INPUTS 

Specifications Value 

Number of inputs  4 

Name IA, IB, IC and IN 

Connector type 
Phoenix PC-6, 10.16mm, pluggable screw AWG 6-16, 05.mm

2
 ς 

6.0mm
2
 

Current 

Rated current 1 A or 5 A, manufacturing selectable  

Saturation current 160 A @ 5 A range / 40 A @ 1 A range 

Maximum current 

500 A @ 0.05 s 

100 A @ 1.0 s 

20 A continuous 

Measurement category MEAS CAT IV 

Burden @ rated current < 0.01 VA @ 1 A, <0.1 VA @ 5 A, <4 VA @ 40 A 

Isolation 3000 VRMS 

Asymmetrical current 
Typical:         98% continuous 

Guaranteed: 95% continuous 

Nominal frequency range 40 Hz to 70 Hz 

Measurement bandwidth (-3 dB) DC to 3 kHz 

Sampling frequency 19200/s 

Conversion resolution 20 bits 

Accuracy 5 A range 

Typical: ±0.03% @ 25 °C (±6PPM/°C) <14 A 
Guaranteed: ±0.1% @ 25 °C + (± 20PPM/ °C) <14 A 
 ±0.5 to 0.8% @ 25 °C + (± 125PPM/ °C) >14 A 
after 15 minutes warm-up  

Accuracy 1 A range 

Typical: ±0.03% @ 25 °C (±6PPM/°C) <3.5 A 
Guaranteed: ±0.1% @ 25 °C + (± 20PPM/ °C) <3.5 A 
 ±0.5 to 0.8% @ 25 °C + (± 125PPM/ °C) >3.5 A 
after 15 minutes warm-up 
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PT INPUTS 

Specifications Value 

Number of inputs 4 

Name VA, VB, VC and VN 

Connector type Phoenix MSTB 5.08 mm, pluggable screw type 

Rated voltage 50 V ac to 200 V ac 

Thermal capacity (1 minute) 220 V ac 

Measurement category MEAS CAT IV 

Burden <0.05 VA 

Isolation 3000 VRMS 

Nominal frequency range 40 Hz to 70 Hz 

Measurement bandwidth (-3 dB) DC to 3 kHz 

Sampling frequency 19200/s 

Conversion resolution 16 bits 

Accuracy 
Typical:         ±0.05% @ 25°C + (±10 PPM/ °C) 

Guaranteed: ±0.1% @ 25 °C + (±15 PPM/ °C) 

after 15 minutes warm-up 

POWER SUPPLY  

The PMU power supply option must be specified when ordering the PMU.  

Specifications Value 

Rating (48 V) 36 V dc - 72 V dc  

Rating (125 V) 100 V dc - 140 V dc  

Rating (220 V) 180 V dc - 280 V dc  

Rated power 29 W max. (typical 18 w, 0.14 A @ 125 V dc ) 

Connector Phoenix MSTB 5.08 mm 

Isolation 3000 V during 1 s 

Fuse Time delay, 2 x 2 A (not user serviceable) 

Voltage interrupt > 100 ms @ 100% 

  



PMU010000-SP-en  
 

Phasor Measurement Unit (PMU) 
Datasheet 2015-10-07 

 

ϭ ±L½La!·Σ ЕГДИΦ !ƭƭ ǊƛƎƘǘǎ ǊŜǎŜǊǾŜŘΦ ДМ 

INTERNAL TIME BASE 

Specifications Value 

Base precision  < 100 nanosecond, after 15 minutes warm-up 

Time for a drift of 1.0 s˃ on 
external time based lost 

Typical: Ғмнлл s 
Guaranteed: >400 s @ 25 °C, no movement, after 15 minutes warm-up 

PPS with Ethernet 
IEEE PTP 1588 

RJ45, Fiber ST or Fiber LC 
Base precision < 25 nanosecond 

IRIG-B un-modulated or PPS 
in fiber optic 

ST type frequency range: 820-850 nanometers 
Base precision < 75 nanosecond 

IRIG-B un-modulated or PPS 
in BNC 

Zin: 500 ʍ /50 ʍ selectable by software  
Level: 3.3 V dc to 5 V dc 
Base precision < 85 nanosecond 

PPS out BNC 
Zout: 10 ʍ 
Vout: 5 V dc, Iout max = 100 mA 

GPS option 
GPS option replaces PPS fiber optic input with an SMA antenna connector. 
Base precision < 45 nanosecond 

 

These specifications are subject to change without prior notice. 
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PMU CONNECTIONS 

 

 

 

FIGURE 11 PMU CONNECTIONS 

ORDERING INFORMATION 

PMU 0100000:   Phasor Measurement Unit (smart coding to be confirmed) 


