ELSPEC G4500

BLACK

Portab

Operational
Manual ==

q: ESPEC


http://images.google.com/imgres?imgurl=http://ec.europa.eu/enterprise/faq/pic/CE.jpg&imgrefurl=http://ec.europa.eu/enterprise/faq/ce-mark.htm&h=840&w=1192&sz=43&hl=en&start=2&tbnid=a_FTBBURCwgn7M:&tbnh=106&tbnw=150&prev=/images?q=ce&gbv=2&hl=en&sa=G




G4500 BLACKBOX PORTABLE OPERATIONAL MANUAL

Warranty Notice

Each Elspec product is warranted to be free from defects in material ad wor
manship under normal use and service. The warranty period is one year and b
gins on the date of shipment. Parts, product repairs, avideseare warranted

for 90 days. This warranty extends only to the original buyer ctueedcis-

tomer and does not apply to fuses, disposable batteries, or to any product which,
in Elspec's opinion, has been misused, altered, neglected, contaminasea; or
aged by accident or abnormal conditions of operation or handling. Elspec wa
rants that the software will operate substantially in accordance with its functional
specifications for 90 days and that it has been properly recorded on non
defective media. Bpec does not warrant that the software will be erroranele
operate without interruption.

Elspec authorized resellers shall extend this warranty on new and unuged pro
ucts to eneliser customers only bdb nothave authority to extend a greater or
different warranty on behalf of Elspec. Warranty support is available only if the
product is purchased through an Elspec authorized sales outlet or Buyer has paid
the applicable international price. Elspec reserves the right to invoice Buyer for
importation cots of repair/replacement parts when the product is purchased in
one country are submitted for repair in another country.

El specb6s warranty obligation isr-|limited
chase price, free of charge repair, or replacemeaidefective product which is
returned to Elspec within the warranty period.

To obtain warranty service, contact Elspec directly to obtain return authorization
information, and then send the product to Elspec, with a description of tie pro
lem, postage anidisurance prepaid (FOB destination). Elspec assumes no risk
for damage in transit. Following warranty repair, the product will be returned to
the Buyer, transportation prepaid (FOB destination). If Elspec determines that
the failure was caused by neglanisuse, contamination, alteration, accident, or
abnormal condition of operation of handling, including overvoltage failures
caused by use outside the product's specified rating, or normal wear and tear of
mechanical componentsispec will provide an estiate of repair costs ando

tain authorization before commencing work. Following repair, the product will
be returned to the Buydransportation prepajénd the Buyer will be billed for

the repair and return postage transportation charges (FOB Shippnig Po

This warranty is the Buyer's sole and exclusive remedy and is in lieu of all other
warranties, express or implied, including but not limited to any implied warranty
of merchantability or fithess for a particular purpose. Elspec shall not be liable
for any special, indirect, incidental, or consequential damages or lossed; inclu
ing loss of data arising from any cause or theory.

Since some countries giates do not allow limitation of the term of an implied
warranty, or exclusion or limitation of in@dtal or consequential damages, the
limitations and exclusions of this warranty may not apply to every buyer. If any
provision of this Warranty is held invalid or unenforceable by a court or other
decisionmaker of competent jurisdiction, such holding witit affect the vadl-

ity or enforceability of any other provision.

Elspec | Warranty Notice -
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Introduction

The ELSPEC G4500 BLACKBOXortableis the next generatioin electrical
Power Quality recordsrand analyzes Powered by revolutionary PQZipom-
pression technologyhe G4500 BLACKBOX is capable of recording up to 1000
times more information than competitive instruments with equivalent memory
sizes. Practicallythe G4500 BLACKBOX is designed tstore continously, cy-

cle by cycle, all parameteos data, including waveforms at maximum resolution
for more than gear, internally, withouthe need ofanexternal storagdeviceor
computer. The ntegrated PQSCADA software package proviaesnovatve

and convenient way of performing evitre most complicaéd power quality n-
vestigations. A State of the Art PQSCADA Investigator application helps-to e
plore power quality events, zoomiimgand out on any parameter at High Defin
tion resolution, frommonths to microseconds in moudek speed and simul

ity.
The following are key features of the G4500 BLACKBOXPortable

1 No field setup required Powered by a uniqueontinuous alparameters
recording with seHdentifying current probes, tH&L ACKBOX Portable
does not require any field setup or configuration for most of the usage sc
narios(except PT/CT ratios)

1 8 GB of internal memory. Capable of storing more than a year of cantin
ous, allinclusive data with 1024 samples per cycle resolution for 8I€ v
ages and 256 samples per cycle resolution for currents

1 Integrated WEB server. and wirelesVi-Fi routerand access poiror the
most convenient control and operation

'Refertofi P QB i © h aop pagerl0%or more information

Elspec | Introduction
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1 Mobile Analysis Lab A Touch screen, LCD display for setup, control, and
comprehensivpower quality analysis which offers a full Tablet PCdun
tionality

Up to 9 AC measurement channelst AC/DC Voltages, 5 AC currents

Additional 2 DC measurement channelsAdditional DC Voltage and DC
current channels for simultaneous primary/secondagsasgent of DC
voltage converters

1 Internal and external (PT100) emperature recording Internal and (p-
tional) external temperature is recorded during the entire measuresient se
sion

9 Superior time synchronization Ultimate time synchronization abilities for
the most accurate mujtioint assessment

1 Integrated rechargeable battery For up to 2 hours of sefiowered opex-
tion

Za 5" DC current channel could be operated for fAEartho A
cycle resolution.

Introduction | Elspec
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Safety | nformation

To avoid electrical shock or fire

1

Review the entire manual before using the Instr-
ment and its accessories and alrve all warnings
and cautions.

Avoid working alone.

Do not operate the Instrument around explosive
gas orvapor.

Use only insulated current and voltage probes.

Before use, inspect the Instrument, voltage and
current probes, leads and accessoriédsr mechani-
cal damage, and replace when damaged. Payesp
cial attention to the insulation surrounding the
connectors and plugs.

Remove all probes, test leads, and accessories the
are not in use.

Make sure the Instrument is properly grounded
through the power cord to protective earth ground.

Do not apply input voltages above the rating of the
Instrument as shown on the name plate.

Do not insert metal objects into connectors and
openings.

Never open | nstrumentads
tion; dangerousvoltages are present.

Use the Instrument only as specified in this ma
ual, or the protection provided by the Instrument
may be impaired.

Do not expose the Instrument to extreme moisture
and or rain.

Do not operate the Instrument or its accessories
when found wet for any reason.

Elspec | Safety Information
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The Hardware

Specifications

General
Power Requirements

Operation Time during Interruptions
(internal UPS operation)

Internal memory capacity for data
Maximum recording period
Maximum Number of Events
Typical recording period

Real-time clock accuracy

Clock/Calendar
Dimensions
Mass (Weight)

Power Quality Standard conformance

100-240V RMS +10% 47-63Hz, 35W
120-270VDC

48VDC (35- 55V)

>2 hours on fully charged battery

25 seconds minimum on empty battery

8 GB

Unlimited

Unlimited

12° months of continuous, every cycle data
Non synchronized: Not more than t1s/day
Synchronized”: up to +50uS all times
Leap years, 24-hour clock

250 x 60 x 300 mm

3.7 kg

EN61000-4-30 Class A

EN61000-4-15

EN50160

IEEE519

Voltage and Current Inputs

Input channels

Voltage channels

Current channels

Measuring method

Voltage: 4AC/DC + 1DC

Current: 4AC + 1AC/DC

Il nput resistance: 3 M
Input capacitance: < 20pF

Self-identifying probes

Types available: current probes, flexible
Rogowski coil types

Simultaneous digital sampling of voltages
and currents. Digital PLL synchronized sam-
pling, internal frequency reference used dur-
ing voltage drops.

Synchronization and sampling

PLL-Synchronized source

PLL Lock Range

The PLL synchronized automatically to the
best out of L12 (between L1-L2 lines) and
L3-G (between L3 to earth) measurement
channels

42.5 to 69Hz

% Based on 700 per month PQZip settings

* Required high accuracy GPS time source

The Hardware | Elspec



G4500 BLACKBOX PORTABLE OPERATIONAL MANUAL galgiiwlee)

Voltage: 1024 samples/cycle
Sampling Frequency Current: 256 samples/cycle
Auxiliary DC Voltage: 200mS

Measurement Ranges
AC Voltage: 1kV RMS, £8kV Transients

Voltage Measurement Range DC Voltage: +1kV DC

Current Measured Range Depends on current probe used
Internal temperature -40C° : +125C°

External temperature (PT100) -100C° : +99C°

RMS Voltages TBD

RMS Currents TBD

Powers TBD

Energy TBD

Voltage Harmonics TBD

Current Harmonics TBD

Flickering O5% (by -ENF100
Internal temperature 01 %

External temperature (PT100 01 %

Transient Voltage detection
1024 samples/cycle wave shape sampling,

Measurement type no peak detect

Full scale 8000 V pk

Sample resolution 19.5uSec iSOHzi 16uSec i60Hzi.

Color displa Touch screen AMobil e
play complete tablet PC functionality

Optional B/W display PoE self powered G4100 display

Integrated WEB server Full control and real time monitoring

Integrated ETP server A standard interface for a main storage

memory

Integrated Telnet server Command line control and troubleshooting

STETE Pt 3 x 10/100Mb Fast Ethernet Ports,
Integrated router, NAT and Firewall

Power Over Ethernet (PoE) Available as output,13Watt
Wi-Fi interface 802.11 b/g with integrated antenna
Serial Interface 1 x RS-232, 1 x RS-485
Digital 1/0 6 x 5-24VDC digital inputs
Extension slot 1xPCMCIA
HTTP, FTP, TELNET, OPC DA, Modbus

Supported Protocols RTU,

Wireless Security WEP, WPA(TKIP), WPA2(AES),

WPA2(Mixed
Environmental and safety Specifications

Indoors or in covered area outdoors, up to

Operating Environment 2000 m latitude

Storage Temperature and -20 °C to 60 °C, 80% rh max, non-
Humidity condensing
Operating Temperature and

- 0 °C to 50 °C, 80% rh max, non-condensing
Humidity

Elspec | The Hardware B
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Enclosure Protection IP30 (per EN 60529
Standard Conformance

EN61326
S FCC part 15, subpart B
Safety EN61010-1 (Ed.2, 2001)

Physical Dimensions

FRONT
/,r - - -
Er—T = m 84mm
| =EEEes HO0=——ma |
N ]
3l4mm

[0000(00] ]

271mm

REF

C 1000000 ) C 1414
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Default Accessories

The following are the standard acessories that come shipped with theed

vice:

Part

Description

Illustration

Number
SNT-1010- Mobile Analysis Lab Wlth.
1 complete tablet PC functio-
0000 .
nality
MEB-2999- .
1 0000 Trolley Carrying Case
PQSCADAI Power Quality
SOF-4000- | Management Software En-
1 ; L .
XXXX terprise Edition installation
CD
Flexible AC current clamps
4 gé)oAl-9045- 3000A (Diameter: 80 CM
cable length: 2M)
1 EAH-4123- | AC Voltage Cord with Croco-
5100 dile Clip + Fuse (1.2M)
1 EAH-4123- | Red AC Voltage Cord with
5200 Crocodile Clip + Fuse (1.2M)
1 EAH-4123- | Blue AC Voltage Cord with
5300 Crocodile Clip + Fuse( 1.2M)
1 EAH-4123- | Yellow AC Voltage Cord with
5400 Crocadile Clip + Fuse(1.2M)
1 EAH-4123- | Green AC Voltage Cord with
9500 Crocodile Clip(1.2M)

Elspec | The Hardware
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EAH-4123- | Black DC Voltage Cord with
5100 Crocodile Clip + Fuse (1.2M)
EAH-4123- | Red DC Voltage Cord with b
5200 Crocodile Clip + Fuse (1.2M)
ENT-1002- | 48VDC terminal block con- [
0190 nector (RoHS Compliant)
Temperature Sensor terminal
gll\grl 1002 block connector PT100 type
(RoHS Compliant)
ENT-1004- RS4£_35/422 Communication
0190 terminal block connector
(RoHS Compliant)
ENT-2008- | Multi 1O terminal block con-
0190 nector (RoHS Compliant)
TOE-0010- | LAN communication cord ,-
0013 length: 2M -
Power Cable for Cont. Eu-
?11)%2012' rope 10A/125V, straight,
1.8M, Black
Power Cable for North Amer- @:;
?;)%7012_ ica 10A/125V, straight, 1.8M,

Black

- The Hardware | Elspec
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Optional Accessories

3000 Amp Flexible Current Clamp

Ordering information
(part name)

SOA-9045-3001

Loop length 80cm
Measurement range Up to 14000A AC
Linearity <0.3%

Operating temperature

-20°C to + 60°C

Cable length

2M

300 Amp Flexible Current Clamp
Ordering information (part name) | SOA-9045-3000
Loop length 45cm
Measurement range Up to 1400A AC
Linearity <0.3%
Operating temperature - 20°C to + 60°C
Cable length 2M
Mini Clamp
Ordering information SOA-0130-0100
(part name) T >
A fhol ed di me 10mm Max ‘e \T —
Up to 6A AC (10A | T
range) \
Measurement range Up to 60A AC
(100A range)
Basic accuracy 03 %
Operating temperature - 20°C to + 60°C
Cable length 1.2M

Elspec | The Hardware -
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Controls and Indicators

Front Panel

° I —
C TSN

@ééééol

Rear Panel

i~ P oOpEpEY
}A///, //

!

/1 )
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Reference
Description For details refer to:
1 Wi-Fi activity indicator The Wi-Fi Access Point on page 26
2 Wi-Fi antenna The Wi-Fi Access Point on page 26

Auxiliary power supply Auxiliary Power Supply on page 22

socket

4 Digital Inputs socket Digital Inputs on page 31

5 RS232 communication RS232 Interface on page 29
socket

6 RSA485/422 communication RS485/422 Interfaced on Pla g e
socket

7 IR OLD0LID [RAV9 Ethernet Ports View on page 25

Ethernet socket

LAN171 10/100Mb RJ45 .
8 Ethernet socket Ethernet Ports View on page 25

LAN2/LCD i 10/100Mb c
9 e . Ethernet Ports View on page 25

10 PCMCIA Extension slot TBD

11  Battery status indicator Battery Status Indicatoro o n P2age

Operational status indica-

12 tor Operational Status Indicator on page 23
13 AR TR Temperature Sensor on page 31
sensor socket
Reset to fAfact
14 button Reset Button on page 32
15 ORI OINOIFR siTe Operation ON/OFF Swi t clhdacator on page 23
with indicator
16 'Tl. voltage fpr Indication on page 14
indicator
17 '72. V@1 ¢ e eEsen D0 Indication on page 14
indicator
18 'T3. voltage fpr Indication on page 14
indicator
19 R UGS i o5 AC Current Channels on page 15

detection indicator

Elspec | The Hardware
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Description For details refer to:

I2/L2 current probe detec-

20 tion indicator AC Current Channels on page 15
21 IS/LB. current POl CEEe: AC Current Channels on page 15
tion indicator
22 I4/Neu_tra| current probe AC Current Channels on page 15
detection indicator
23 ldc/Earth probe detection Auxiliary AC/DC Current Channel on page 16

indicator

24 Vdc fApresenceo Auxiliary DC Voltage Channel on page 14

25 L1 voltage sensor socket Voltage Inputs on page 13

Neutral voltage sensor

26 socket

Fast AC/DC Channels on page 13

27 L2 voltage sensor socket Voltage Inputs on page 13

Earth/Ground reference
28 socket Voltage Inputs on page 13

29 L3 voltage sensor socket Voltage Inputs on page 13

30  I1/L1 current probe socket AC Current Channels on page 15

31 I2/L2 current probe socket AC Current Channels on page 15

32 I3/L3 current probe socket AC Current Channels on page 15

I4/Neutral current probe

£ socket

AC Current Channels on page 15

Idc/Earth current probe

34 socket

Auxiliary AC/DC Current Channel on page 16

35  Vdc (minus) probe socket  Auxiliary DC Voltage Channel on page 14

36  Vdc (plus) probe socket Auxiliary DC Voltage Channel on page 14

Main Power supply

37 ON/OFF Switch Power Supply on page 21
38  Fuse holder Power Supply on page 21
39 Main Power Supply inlet Power Supply on page 21

socket

The Hardware | Elspec
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Voltage Inputs

The BLACKBOX Portableprovides 4 fast sampling AC/DC voltage inpahd
an auxiliary DC voltage input.

Fast AC/DC Channels

The fast sampling AC/DC channels are desigoed\C network monitoring but
are suitable for DC voltage readings as well. The inputs are marked as L1, L2,
L3, and N with corresponded coldRed br L1, Yellowi L2, Bluei L3 and

Black for an N (Neutral)

All inputs are sensed/sampled simultaneously eontinuously at 1024 samples

per cycle resolution using the Earth terminal (Green colored) as a reference. The
Phase (line to neutral) and Line (line to line) voltages are further calculated by a
digital signal processor unit at the same 1024 samplasypke resolution

Specifications +8kV peak (to Earth terminal)
Maximum voltage
Maximum continuous | 1kV (to Earth terminal)
voltage
Maximum voltage 10kV
between channels
Input impedance (to |[>3 MY
Earth terminal)
Input capacitance < 20pF

Reference Earth terminal

Recording resolution | 1024 samples per cycle’, continues

® Defined by PLL frequency

Elspec | The Hardware
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A/D resolution 16Bit normal range + 16Bit extended range

PLL-Synchronized The PLL synchronizes automatically to the best out of

source L12 (between L1-L2 lines) and L3-G (between L3 to
earth) measurement channels

PLL Lock Range 42.5 to 69Hz

PLL frequency when | 55Hz
out of range

PLL sensitivity 5% of nominal
Indication LEDs 10V AC
Indication

The L1, L2 and L3 voltage input channels agaippedwith presenceindica-
tion LEDs. On voltage levels of above 10% of the nominal value thelighD
illuminates in blue.

Auxiliary DC Voltage Channel

The auxiliary DC voltage channel provides an additional and independent input
to the main AC/DC cannel DC voltage readings. This is mainly suitable for a
voltage converter DC link side reading while the main voltage channels are on
the grid side.

DC Voltage Specifications

Maximum voltage +1kV

Maximum continues

+1kV
voltage

Galvanic insulation
from the main AC/DC 3kV
voltage channels

Recording resolution 200mS

Indications (Vdc LED) > +20V (blue)

The Hardware | Elspec
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Current Inputs

The BLACKBOX Portableprovides 4 AC and 1 AC/DC current measurement
channels/inputs.

AC Current Channels

TheAC currentChanrelsare marked a%-4 (see picture aboye

The inputs are designed to operate only with Elspec G4500 BLACKB®@X co
patible current probes. When the probe is connected and indentified, #e corr
sponding LED illuminates in blue.

Maximum input 5VDC
voltage
Recording reso- 256 samples per cycle,
lution continuous
AC voltage output
Suitable probe probes
types Rogowski flexible
probes
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