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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, renewabdmergy and storage system3he VIZIMAX PMU

stands out from existing devices as it is dedicated to both monitoring and advanced control of
LI26SN) ae2adsSyaQ TFdzyOlAzyad LGaA dzyAljdzS | RIFILIGAD
spectral contents, adaptiveltering and a 10% to 20% speed improvement when compared to
traditional DFTalgorithms.
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and phasors but also allows for advanced power system monitoring, proteeind control.

+L%La! - Qa t dime aBc&sE © KknoteNdBdlofy data, providing situation awareness
and improves the reliability on the control actions, reducing uncertainty in the deemaking.

As a key element of the Wide Area MeasurementSy6t> + L %L a! - Q&4 ta! SEO!
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.

+L%lLa! - Qa tal! A& adkawed RASfaBtonmt®bMNIyse®d @nd 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 intetjence throughout
Transmission and Distribution networks

@® From reactive to predictive and proactive proceés A YLINE @#Sa a&aisSy
situation awareness, monitors power anglevoltage ¢ frequency and improves
dynamic stability monitoring and analysisilates.

@ Adjustable reporting rates1 frameper 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 harmonicencluding sukharmonics caused by
series compensation

@ Excellent performance in stressed and distributed power systems

@ \ery high resilience to harmonicsmaking it an ideal solution for singfhase
applications, microgrids and power islanding

@ Posteventanalysis through sequence of event recorder and waveform analyzer

@ Combined with the powerful VIZIMAX RightW@i\controller with built-in C37.118
Client programmable logic,customized control and protection applicatigns
IEC61850/IEC614&05/DNP3 protocol @nversions and more

FEATURES

@ High precisia, 20bit accuracy on current inputs and -b& 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 Filteririth) lew pass smoothing

CT inputs support current up to 160

Complies withthe followingprotocols C37.1182005 and 2011)GOOSE messaging

when the option is selected

@ Exceeds the C37.118.1 requirements for both M and P class accuraalgo It

LINE ARS& | 6ARSNI fAYSEFENAGE NIy3aS GKIy

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

+18Hz 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 wdiased configuration and display

29

)

2999

6xlL%lLa! -3 EfAMe 'ttt NARIKGA NBASNBSRO E



Phaso Measurement Unit (PMU

e
PMUO100085Fen Zzimax Datashee20151007

PMU PHYSICALINTERFACES

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 tdcttmernet 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/EM8\systarchiving systems for off

line analysis. Furthermore, complete ré¢athe automation solutions can be designed using the
VIZIMAX RightWON automatiphatform companion product that supports a C37.118 client.
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HGURHE PMUINITS ENVIRONMENT
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TIME SYNCHRONIZATION

¢tKS ta!Qa GAYS a@yOKNRYyAIFdGA2y OFy o©S | OKAS@S

@ |EC 61588 (IEEE 1588) PTP compliant master clock
@ NTP service enhanced with BNITL or IR fiber PPS inputs
@ |RIGB unmodulatedor PPS synchronization signateived through either:

e fiber optic¢ ST connector
e electricalc BNG-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.

The BNC connector can be programmed to act as an electrical output to provide a high quality PPS clock pulse to
other IEB3 ordevices.

COMMUNICATIONLINKS

The PMU provides of 3 Ethernet ports:
@ Port1 and 2 can be configured for C37.118 communications and GOOSE messaging

e StandardcopperEthernet connections (10@EET)with R345 connectors
@ Option: fiberoptic connections QOBASE-X withST type connectar
@ Option: fiberoptic connections 1008SH_X withLC long range connector

@t 2Nl o t20F0SR 2y GKS ta'!'Qa FNRyYyG LI ySt
maintenance (NOTE: The Ethernet service port only supportscopper
RJ45 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 setfwovides mounting characteristics.

DIMENSIONS

{ LISOATAOI+I £ dzS
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STANDARIMOUNT

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).

HGURR PMUSTANDARDOUNT
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PANELMOUNT

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 priftismm x
305mm (4.1 x 12.0 in).
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Mounting with the pinch brackets provided (preferred method): The unit can be mounted using
two (2) brackets and@32 nylon lock nuts provided.

HGURH PMUPANELMOUNT BRACKETS

HGUREB PMUPMPANEIMOUNT BRACKET INSTALLATION
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RACK MOUNTNSTALLATION

The PMU rack mount (RM) model is installed on an EIA 482.618n) rack in the substation
control building.

[5.373in]
136,48mm

ECHELLE :3

urReMENT Unit

[5.219in]
132,56mm

ViZimax o=

[19in]
482,6mm

PrOECT: XMU
TTLE: PMU
Rack mount - 18in. 3U

A
B | 21971-2 0000, Rock mount - 9.3

[Pathium 2wmamessan [Rev. 00
SCALE 12 [ UNTS: neh mm] | SHEET 1 OF 1

HGUR® PMURACK MOUNT
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PMU CHARACTERISTICS

COMPLIANCE

W, C€

SPECIFICATIONS

Specifications Standard Reference No.

Temperature
range

Storage temperature -50°C to +85C

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

<2000 m

IP rating IP30
Mechanical (EC6025911,242,283  Clssz

(EEEENESE IEC 602581-1, 212, 243  Class 1
vibrations T S A ass

Dielectric IECE0255  2200Vacls

withstand Communication IEC 60255 1650V ac, 1s

Impulse voltage withstand _

IEC 6100@-2 15 kV

Electrostatic Air discharge
discharge (ESD) -

Damped Common mode IEC 602522-1 2.5 kV
oscillatory wave
(1 MHz burst)

Fast transients (bursts) IEC 6025%22-4

Endurance

Level 4

Spot frequency: 80MHz to
2150MHz

6xlL%lLa! -3 EfAMe 'ttt NARIKGA NBASNBSRO ar
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SN62. 1004 3 V/m, from 5.15GHz to 5.75 GH:

Conducted disturbance immunity _

RF emissions CISPR 11, CISPR 22, FCC Class A

*SeeTemperature Test Pasfmanceselow

TEMPERATUREESTPERBRMANCES

Specifications Standard Reference Nc Value

Temperature
range Tested operating temperature |IEC 6&8-2 -50°C to +75C

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

LOCAUWJSERNTERFACE

Specifications

Two push buttons

Six LEDs | Service, alarm, communication activity, syststatus and power

480 Mbit/s

N/A

Maximum speed

Front panel USB port

Voltage isolation level
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COMMUNICATIONPORTS

Port

Ethernet¢ LAN1

Ethernet¢ LAN2

Ethernet¢ Service (front)

RS232 serial

RS232 or R&85 isolated
serial

Characteristics
Connector
Connector name
Interface

Isolation

Function

Connector

Connector name

Connector
Function

Bit rate

Isolation

R3}45, ST or LC (for fiber connection)

Port 1

10/100 Mbps

1500 VRMS

PMU connection links

RJ345

Port serviceinitial unit configuration
and setup

DB9

Console port, service operations

38.4 Kbps

2000 VRMS
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DATA COMMUNICATIONOPTIONS

PHASORMEASUREMENTREPORTING

Specifications

2x Ethernet connections

| UDP, TCP, TCP/UDRJ®P spontaneous
esage oma [
raso sesoion [ OISR

1, 2,5, 1012, 15, 20, 25, 30, 50, 60, 100, 120, 200,240

"Higher rates are dedicated to retame application for customers who wish to
deploy fast custondesigned controllers and protection systems for demandit
applications.

CIERET I TIN5, pr 105, pr 15,1 por 305, L prmin
Curents phasordaraser iU S
Crange compensation %

PTange compensaton [t S
| Integer or float

Phesoriomar L ETSTA
| Integer or float

Messages per second
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VIZIMAX PMU ALGORITHMS

Synchro Phasors Positive sequence + Vabc + labc

Filter » \/1 Positive sequence
coefficient M&P . .
calculations Frequency » V1 Negative sequence
VA ¥ »  Ppositive * . ROCOF »\/1 Zero sequence
VB 7 »| sequence »  Filters _i> Computation »\/1 Frequency
VC ¥ »| calculation v »\/1 ROCOF
1A 3 »|  Positive o M&P
1B i »| sequence | Filters —ib Classes »|1 Positive sequence
IC \ »| calculation o I Computation
> P
V> Power - Q
| | calculations - 3
o M&P
VA o.| Filters | gl Classes »\/A Phasors
o Computation
_ M&P
= | Filters [ Classes »VB Phasors
B = Computation
_ M&P
»7| Filters | Classes »\/C Phasors
vVC > Computation
o M&P
= Filters | Classes »|A Phasors
1A »> Computation
o M&P
= Filters | Classes ——|B Phasors
1B > Computation
o M&P
| Filters [ Classes »|C Phasors
IC > Computation
Synchro Phasors Vn + In
Totally independent from Vabc + labc M&P » VN Positive sequence
Frequency »
ROCOF - VN Frequency
Filter Computation VN ROCOF
coefficient T
calculations
A o M&P
~| Filters [~ Classes » VN Phasors
VN > Computation
M&P
> Filters ™| Classes » IN Phasors
IN > Computation
HGUREO PMUALGORITHMSIPUTBOUTPUTS
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DIGITAUNPUTSOPTIONAL

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

Specifications Value

NET[E

| Number ofinputs  [ENY

IR AT M 72V o, (detection threshold 28V de)
| 140 V dc, (detection threshold 80 V dc)
ETPRACITIPPIOREEEE 280 V do, (detection threshold 150 Vde)
IEET opto-coupler, 2000 VRMS

[Measuring Category __zioane
IETET I 2 mA to 5 mA

Software Filter | Programmable, 1 ms increments up to 250mdvanced chatter filter
(A Phoerix MSTB 5.08mm, plggable screw type.

HIGHSPEEDHIGH CURRENDIGITALOUTPUTSOPTIONA)

Specifications Value

Name

Number of outputs

Output driver technology

Rated voltage 24V dc-280 V dc
DC rated Output current

Maximum breaking current £

(L/R=40 ms)

Type:

Isolation 2000 VRMS

Over Voltage Category
Connector Phoenix MSTB 5.08mm, pluggable screw type
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SGNALLIN®UTPUTS

The PMU has 4 signaling outputs available, including onevweddor 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 afervice.

Specificatios Value

Quantity

| Electromechanical relays
GO AN CO MM 250V ac, 3 Amasimum
| 250 V dc, 0.3 A maximum
| Contactratings BRI

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

Over voltage category | ovC CAT I
IR Phoenix MSTS 5.08m, puggable scewtype
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Phaso Measurement Unit (PMU

CTANDPTMEASUREMENT INPUTS

CTINRUTS
Specifications

Number of inputs

Connector type

Rated current 1 A or 5 A, manufacturing selectable

500 A @ 0.05 s
Maximum current 100A@ 1.0s
20 A continuous

<00LVA@1A <0.1VA@5 A, <4 \I0@
o ced 955 i

Accuracy 5 A range

Typical: 10.03% @ 25 °C (x6PPM/°C) <3.5 A
Guaranteed: +0.1% @ 25 °C + (+ 20PPMY £B.5A

+0.5t0 0.8% @ 25 °C + (+ 125PPM]) 2G.5A
after 15 minutes warrup

Accuracy 1 A range
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PTINPUTS
Specifications

Number of inputs

Name VA, VB, VC and VN
Connector type

Rated voltage 50 Vac to 200 \ac
Thermal capacity (1 minute)

Measurement category MEAS &T IV
Burden

Isolation 3000 VRMS
Nominal frequency range

Measurement bandwidth {3 dB) DC to3 kHz
Sampling frequency

Conversion resolution 16 bits

Accuracy

POWERSUPPLY

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

Specifications Value
[Rating (125V) [PV
[Raling 2200)  EE
T 29 W max. (typical 18, 0.4 A @ 125 \dc)
ES M Phoenix MSTBS 08
I M 3000V during . s
I Time delay, 2x2 A (ot user senviceable)
RS > 100 ms @ 100%
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INTERNATIME BASE

Specifications Value
Base precision

Time for a drift of 1.0 >s on Rl R 0

external time based lost Guaraneed >400s @ 25C no movement, after 15 minutes warop
PPS with Ethernet

IEEE PTP 1588

IRIGB unmodulated ]I EIEES| ST type frequency range: 88330 nanometers

in fiber opt|c: Base precision < 75 nanosecond

IRIGB unmodulated or PPS
in BNC

Zout 10Mm
PPS out BNC Vout: 5 V dc, lout max = 100 mA

These specifications are subject to changéhout prior notice.
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PMU CONNECTIONS

X
0
N
>

HGurA 1l PMUGONNECTIONS

ORDERINGINFORMATION

PMU 0100000: Phasor Measurement Unjsmart coding to be confirmed)
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